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Preface 

 

ñThis book is useful for all the Masters Entrances conducted by Indian Statistical Institute. Readers 

are also suggested to go through the websites of Ctanujit Classes (www.ctanujit.in  and 

www.ctanujit.org) for other online resources like topic wise lecture notes and previous years 

solved papers. Since 2013, I am involved with teaching for different entrance exams at ISI. I tried 

to cover several previous yearôs papers of Mathematics and Statistics portions asked in ISI 

MSTAT, MMATH, MSQE, MSQMS, MTECH & PGDBA  Entrance exams. If you have any 

queries you can mail me at tanujitisi@gmail.com .ò   

 

 

With Best wishes, 

   

Tanujit Chakraborty  

Founder of Ctanujit Classes. 

Research Scholar, 

 Indian Statistical Institute, Kolkata. 

Blog: www.ctanujit.org 
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Content of the Book: 

 

1. 15 Objective Problem Sets with Solutions (Total Solved Problems : 450) for all ISI 

MS/MTech/PG Entrances. 

2. 100 Topic-wise Objective Solved Problems (Total Solved Problems : 100) for all ISI 

Entrances.  

3. 10 Subjective Problem Sets with Solutions (Total Solved Problems : 100) for all ISI 

MS/MTech/PG Entrances. 

4. 100 Subjective Problems with Solutions (Total Solved Problems : 100) on Probability & 

Statistics (mainly for MSTAT). 

5. 15 Subjective Model Papers with Solutions (Total Solved Problems : 150) for ISI 

MSQE/MSQMS/MTECH Exams. 

6. 100 Subjective Problems with Solutions (Total Solved Problems : 100) on Mathematics 

(mainly for MSQE/MSQMS/MTech). 
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ISI OBJECTIVE SAMPLE PAPER 

WITH  SOLUTIONS  

SET ï 1 

 

There will be 30 questions in MMA Paper. 

For each question, exactly one of the four 

choices is correct. You get four marks for 

each correct answer, one mark for each 

unanswered question, and zero mark for 

each incorrect answer. 

 

1. How many zeros are at the end of 

1000!  ? 

(a) 240                   (b) 248                  

(c) 249                 (d) 

None

  

Ans:- (c) The number of twoôs is enough 

to  match each 5 to get a 10. 

 So, 

υ  200 

υ  40                      ḈThus, 1000! 

Ends with 249 zeros 

υ  8 

υ  1 

[Theorem: (de Polinac's formula) 

Statement: Let p be a prime and e be the 

largest exponent of p such that pe  

divides n! , then  e=× [n/pi ], where i is 

running from 1 to infinity.] 

So,   

[1000/5]+[1000/25]+[1000/125]+[1000/

625]=249 . 

Thus, 1000! ends with 249 zeros. 

2.   The product of the first 100 positive 

integers ends with  

      (a) 21 zeros    (b) 22 zeros     (c) 23 

zeros     (d) 24 zeros. 

Ans:-  

 

 υ  20             (d) 24  zeros . 

  υ  4 

Alternatively, put p=5,n=100,thus from 

above theorem we have 

[100/5]+[100/25]=24 zeros as 

the answer. 

 

 

3. Let P (x) be a polynomial of degree 11 

such that P (x) = 
●
 █▫► ●  . 

Then P (12) = ? 

(a) 0    (b) 1     (c)      (d) none of 

these 

Ans:- (a)   P (x)=  

ᵼ (x+1)[P (x)]-1 = c (x-0)(x-1)é.(x-11) 

Putting x= -1,   0- 1= c (-1)(-2)é.(-12) 

                       ᵼ c = - 
Ȧ
 

Ḉ [P (x)](x+1)-1= - 
Ȧ
(x-0)(x-1)é.(x-11) 

ᵼ P (12) 13-1  = - 
Ȧ
   12 .11. é.2.1 
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ᵼ P (12) 13-1 = -1 

ᵼP (12) = 0. 

4. Let s= {(●ȟ● ȟ●)| 0  ●░ 

 ╪▪▀ ●  ●  ● is divisible by 3}.  

Then the number of elements in s is 

(a)   334        (b) 333        (c) 327      (d) 

336 

Ans:- (a) with each (ὼȟὼ ȟὼ) identify a 

three digit code, where reading zeros are 

allowed. We have a bijection between s and 

the set of all non-negative integers less than 

or equal to 999 divisible by 3.  The no. of 

numbers between 1 and 999, inclusive, 

divisible by 3 is  σσσ 

Also, ó0ô is divisible by 3. Hence, the 

number of elements in s is = 333 + 1= 334. 

5. Let x and y be positive real number 

with x< y. Also 0 < b< a < 1.  

Define E =ἴἷἯ╪
◐

●
 ἴἷἯ╫

●

◐
. Then E 

canôt take the value 

(a)  -2      (b) -1       (c)  -Ѝ         (d) 2 

Ans :- (d) E =ÌÏÇ  ÌÏÇ   = 
 

 
 

                                                         = 

ÌÏÇ    = 

ÌÏÇ     

                                                          = 

ÌÏÇ Ȣ    = - ÌÏÇ Ȣ  

Log 0< a < 1, 0< b <1    Ḉ ÌÏÇ and ÌÏÇ are 

both negative. 

Also ρ and ρ . Thus ÌÏÇ   and 

ÌÏÇ   are both positive. Finally E turns 

out to be a negative value. So, E canôt take 

the value ó2ô. 

6. Let S be the set of all 3- digits 

numbers. Such that  

(i) The digits in each number are 

all from the set {1, 2, 3, é., 9} 

(ii)  Exactly one digit in each 

number is even 

The sum of all number in S is 

(a) 96100       (b) 133200       (c) 66600       

(d) 99800 

Ans:-  (b) The sum of the digits in unit place 

of all the numbers in s will be same as the 

sum in tens or hundreds place. The only 

even digit can have any of the three 

positions,  

i.e.  3ὧ ways. 

And the digit itself has 4 choices (2, 4, 6 or 

8). The other two digits can be filled in 5 4 

= 20 ways. 

Then the number of numbers in S = 240. 

Number of numbers containing the even 

digits in units place = 4 υ τ = 80 

The other 160 numbers have digits 1, 3, 5, 7 

or 9 in unit place, with each digit appearing 

   = 32 times. Sum in units place = 32 (1+ 

3+ 5+ 7+ 9) + 20 (2+ 4+ 6+ 8)  
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= 32.υ  ςπ ς  = 32 ςυςπ

ςπ = 1200 

Ḉ The sum of all numbers= 1200 (1+ 10 

+ρπ) = 1200 ρρρ = 133200. 

7. Let y = 
●

●
 , Then ◐ is equals 

(a) 4          (b) -3         (c) 3          (d) -4 

Ans:-  (b) Simply differentiating would be 

tedious,  

So we take advantage of óiô the square root 

of ó-1ô 

y =     

  =   
Ȧ

 
Ȧ

 

Note that,   
 Ȧ

 

So, ώ ὼ  
Ȧ Ȧ Ȧ

 Then  

ώ ρ ρς 
Ȧ Ȧ

 = 12 {

 }  = 12 { }  = 12 (- ) = -3. 

8. A real 2  2 matrix. M such that  

╜
ᶲ

 

(a) exists for all  ɸ> 0                                          

(b) does not exist for any ɸ> 0 

(c) exists for same ɸ> 0                                       

(d) none of the above 

Ans:- (b) since ὓ  is an diagonal matrix, so 

M= 
Ὥ π

π Ѝρᶲ
,  

So, M is not a real matrix, for any values of 

 ɸ

M is a non ïreal matrix. 

9. The value of 
░Ѝ

 is 

(a) 
░Ѝ

                  (b) 
░Ѝ

                   (c) 

░Ѝ
                  (d) 

░Ѝ
 

Ans:- (c) A = (
Ѝ

), ὃ
Ѝ
ȟὃ

 
Ѝ

 ὃ 

Ḉ ὃ ὃ  ὃ
Ѝ

. 

10. Let f(x) be the function f(x)= 

●╟

▼░▪●▲
  ░█ ● π

          ░█ ●
 

Then f(x) is continuous at x= 0 if 

(a) p > q                (b) p > 0              (c) 

q > 0                  (d) p < q 

Ans:- (b) |f(x)-f(0)|= | π| ȿὼȿ  ɸ  

Whenever |x-0| < ɸ  .if p > 0  ‏ 

So, f(x)is continuous for p > 0 at x= 0. 

11. The limit ἴἱἵ
●O
ἴἷἯ 

▪
▪ equals 

(a) ▄                   (b) ▄                     

(c) ▄                   (d)    1 

Ans:- (d) L= ρ  

Ĕ ὰέὫὒ ὲὰέὫρ  

Ĕ ÌÉÍ
ᴼ
ὰέὫὒÌÉÍ

ᴼ
ὲ

ỄЊ   = 0 

ḈL = Ὡ ρ. 
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12. The minimum value of the function 

f(x, y)= ● ◐ ● ◐  

is 

(a) 1                (b)  3                 (c)  14                    

(d) none 

Ans:- (a) f(x, y) =  τὼ ωώ ρςὼ

ρςώ ρτ 

                          = (τὼ ρςὼ ω)+( ωώ

ρςώ τ)+1 

                          = ςὼ σ σώ ς

ρ   1 

So, minimum value of f(x, y) is 1. 

13.  From a group of 20 persons, 

belonging to an association, A 

president, a secretary and there 

members are to be elected for the 

executive committee. The number of 

ways this can be done is 

(a) 30000                 (b) 310080                     

(c) 300080               (d) none 

Ans:- (b) ςπ  ρω  ρψ έὶ 
Ȧ

ȦȦȦ Ȧ
 = 

310080 

14. The ἴἱἵ
●

ἫἷἻ● ἻἭἫ●

● ●
   is  

(a) -1                   (b) 1                    (c) 0                   

(d) does not exist 

Ans:- (a) ÌÉÍ   = ÌÉÍ
 

 

= - ÌÉÍ Ȣ   = -1. 1. 1  = - 1. 

15. Let R = 
 

 
. Then R satisfies 

(a) R < 1                (b) < R <            

(c) 1 < R <                    (d) R > 

  

Ans:- (b) R= 
Ȣ  Ȣ

Ȣ  Ȣ
 = 

 
  

=  Ȣ
  

 
  

                                              = ςτ  ςσ 

< ςτ 

Also, R= ςτ  ςσ = ρ ςσ ςσ 

= ςσ+ ςφȢςσ+ ςφ Ȣςσ  ȣ ρ

 ςσ 

= 26. ςσ+ςφ Ȣςσ  ȣ ρ >26. ςσ 

> 23. ςσ = ςσ 

Ḉ ςσ < R < ςτ 

16.  A function f is said to be odd if f (-x)= 

-f (x) ᶅ ●. Which of the following is not 

odd? 

(a) f (x+ y)= f(x)+ f(y)  ᶅ●ȟ◐ 

(b)  f (x)= 
●▄
●

 ▄●
 

(c) f (x) = x - [x]  

(d) f (x) = ●Ἳἱἶ●  ●ἫἷἻ● 

Ans:- (c) f (x+ y)= f(x)+ f(y) ᶅ  ὼȟώ 

Let x = y = 0 

ᵼ f (0) = f (0) + f (0) 

Ḉ f (0)= 0 

Replacing y with ïx , we have 

f (x- x) = f(x) + f (-x) 

ᵼ f (0) = f(x) + f (-x) 

ᵼ f(x) + f (-x) = 0 

ᵼ f (-x) = -f(x) 

Thus f is odd. 
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Again for f (x) =  
 

 

f(-x)= 
 

  = 
 Ȣ

 
 = - 

 
 = 

-f (x) 

Ḉ f is odd. 

 f (x) = x- [x] is not odd. 

Counter example:- 

f (-2.3) = -2.3 ï [-2.3] =-2.3 ï (-3) = 3- 2.3 = 

0.7 

f (2.3) = 2.3 ï [2.3] = 2.3 -2 =0.3 

Ḉ f(2.3)  f(-2.3) 

Thus f is not odd 

f (x) = ὼÓÉÎὼ  ὼÃÏÓὼ 

f(-x) = -ὼÓÉÎὼ  ὼÃÏÓὼ = -f(x) 

Ḉ f is odd here. 

17. Consider the polynomial ● ╪●

╫● ╬● ▀● . If (1+2i) and (3-

2i) are two roots of this polynomial 

then the value of a is 

(a) -524/65               (b) 524/65                 

(c) -1/65                      (d)  1/65  

Ans:- (a) The polynomial has 5 roots. Since 

complex root occur in pairs, so there is one 

real root taking it as m. 

So, m, 1+2i, 1-2i, 3+2i, 3-2i are the five 

roots. 

Sum of the roots= ψ άȢ 

Product of the roots= (1+4)(9+4)m= 65 

m=   

Ḉ m = . 

Ḉ a= 8   . 

18. In a special version of chess, a rook 

moves either horizontally or vertically 

on the chess board. The number of 

ways to place 8 rooks of different 

colors on a 8 8 chess board such that 

no rook lies on the path of the other 

rook at the start of the game is 

(a) 8         (b) 8          (c) 

         (d)  

Ans:- The first rook can be placed in any 

row in 8 ways &  in any column in 8 ways. 

So, it has ψ ways to be disposed off. Since 

no other rook can be placed in the path of 

the first rook, a second rook can be placed in 

χ ways for there now remains only 7 rows 

and 7 columns. Counting in this manner, the 

number of ways = ψȢχȢφȣρ ψȦ  

19. The value of ᷿᷿ ╜░▪ ●ȟ◐

 ●◐▀●▀◐ is 

(a) ½                       (b) 1/3                       

(c) 1/6                    (d) 1/12 

Ans:- (d) ᷿᷿ ὓὭὲ ὼȟώ  ὼώὨὼὨώ   

= ᷿ ᷿ὼὨὼὨώ᷿᷿ώὨὼὨώ 

=  

And ᷿ ᷿ὼώ ὨὼὨώ  

Ḉ I =   

 



Solving Mathematical Problems 

 

10 
 

20. Given that В╪▪ converges (╪▪ π); 

Then В╪▪  Ἳἱἶ▪  

(a) Converges                 (b) Diverges               

(b) Doesnôt exist              (d) None 

Ans:- (a) Since Вὥ converges, we have 

ÌÉÍὲ Ȣὥ converges. 

i.e. | ὲ Ȣὥȿ ρ Ὢέὶ ὲ ὓ (say) 

ᵼ ὲ Ȣὥ ρ   [ḉὥ π] 

ᵼ ὥ   

Ḉ ὥ  

ᵼ ὥ ÓÉÎὲ ÓÉÎὲ  

ᵼВὥ ÓÉÎὲ В  

ḉ RHS converges so LHS will also 

converge. 

21. The differential equation of all the 

ellipses centered at the origin is 

(a) ◐ ●◐ᴂ ◐◐                     

(b) x y yǌ+ ●◐ᴂ ◐◐  

(c) y yǌ+ ●◐ᴂ ●◐                    

(d) none 

Ans:- (d)  ρ, after differentiating 

w.r.t x, we get 

  π   

  

ώᴂ ώώᴃ . 

 

22. If f(x)= x+ sinx, then find  

Ⱬ
Ȣ᷿ █ ● ▼░▪●▀●

Ⱬ

Ⱬ
  

(a) 2                      (b) 3                        

(c) 6                       (d) 9 

Ans:- (b) Let x= f(t) ᵼ dx= fǋ(t)dt 

ᵼ ᷿ Ὢ ὼὨὼ ᷿ ὸ ÆÔÄÔ

 Ô ÆÔ ᷿  ὪÔÄÔ τ“ “

᷿  ὪÔÄÔ 

I= ᷿ Ὢ ὼ

ίὭὲὼὨὼ ᷿ Ὢ ὼὨὼ ᷿ ίὭὲὼὨὼ 

= σ“ ᷿  ὪÔÄÔ᷿ ίὭὲὼὨὼ  

= σ“  ᷿ Ὢὼ ίὭὲὼὨὼ 

= σ“ ᷿ ὼὨὼ σ“ τ“ “  

= “   

ᵼ Ὅ σ. 

23. Let P= (a, b), Q= (c, d) and 0 < a < b < 

c < d, Lḳ(a, 0), Mḳ(c, 0), R lies on x-axis 

such that PR + RQ is minimum, then R 

divides LM 

(a) Internally in the ratio a:  b                              

(b) internally in the ratio b: c  

(c) internally in the ratio b: d                               

(d) internally in the ratio d: b   

Ans:-  (c) Let R = (‌, 0). PR+RQ is least 

 PQR should be the path of light 

 ῳ PRL and QRM are similar 
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 ‌d- ‌d= bc ï‌b 

 ‌=  

 R divides LM internally in the ratio b : d       

(as π) 

24. A point (1, 1) undergoes reflection in 

the x-axis and then the co-ordinate axes 

are roated through an angle of  
Ⱬ
 in 

anticlockwise direction. The final position 

of the point in the new co-ordinate system 

is- 

(a) (0, Ѝ )                         (b) (0, Ѝ )                       

(c) Ѝȟ                      (d) none of these 

Ans:-  . (b) Image of (1, 1) in the x-axis is 

(1, -1). If (x, y) be the co-ordinates of any 

point and (xô , yô) be its new co-ordinates, 

then xô = x cos —+ y sin —, 

yô= y cos— ï x sin —, where — is the angle 

through which the axes have been roated. 

Here —= , x= 1, y= -1 

Ḉ xô= 0, yô= -Ѝς  

25. If a, ●ȟ●ȟȣȟ●▓ and b, ◐ȟ◐ȟȣȟ◐▓  

from two A.P. with common difference m 

and n respectively, then the locus of point 

(x, y) where x= 
В ●▓
░

▓
░▼ ╪▪▀ ◐

В ◐▓
░

▓
 is 

(a) (x-a)m= (y-b)n                                                         

(b) (x-m) a= (y-n) b 

(c)(x-n)a = (y-m)b                                                         

(d) (x-a) n-(y-b) m 

Ans:- (d) 

X=   
 
   

έὶȟὼ ὥ   

or,  2(x-a)= (k+1)m     ééééé..(1) 

Similarly, 

2(y-b)= (k+ 1)n éééééé.(2) 

We have to eliminate k 

From (1) and (2) 

  

or,  (x- a)n = (y -b)m 

26. An unbiased die with faces marked 1, 

2, 3, 4, 5 and 6 is rolled four times. Out of 

four face values obtained the probability 

that the minimum face value is not less 

than 2 and the maximum face value is not 

greater than 5 is- 

(a)                                      (b)                                

(c)                                      (d)  

 Ans. (a) 

For minimum face value not to be less than 

2 and maximum face value not to be greater 

than 5, a number out of 2, 3, 4, 5 must occur 

in each toss. 

Probability of occurrence of 2, 3, 4, 5 in one 

toss =  

Ḉ Required probability =  
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27. The probability of India winning test 

match against west Indies is ½ . Assuming 

independence from match to match, the 

probability that in a 5 match series 

Indiaôs second win occurs at the third 

test, is 

(a)   (b)   (c)   (d)  

 Ans. (c) 

Let Ὁ denotes the probability that india 

wine the rth match. Required probability  

= P(Ὁ)P(Ὁô)P(Ὁ)+P(Ὁᴂ)P(Ὁ)P(Ὁ

ρ ρ ȢȢ Ȣ  

28. The remainder on dividing 

 by 12 is  

(a) 1                               (b) 7                                

(c) 9                              (d) none 

Ans:- ( c) 1234ḳ1 (mod 3)ᵼ ρςστḳ

ρ άέὨ σὥὲὨ ψωḳ ράέὨσ 

ᵼ ψω ḳ ρ άέὨ σ 

Ḉ ρςστ ψω ḳπ άέὨ σ 

Here 1234 is even, so ρςστḳ

πάέὨ τὥὲὨ ψωḳρ άέὨ τ 

ᵼ ψω ḳρ άέὨ τ 

Thus ρςστ ψω ḳρ άέὨ τ 

Hence it is 9 (mod 12) 

29. Given that  ᷿ ▄●▀● ЍⱫ, then the 

value of  

᷿ ᷿ ▄ ● ●◐◐ ▀●▀◐ ȟ◌▐▄►▄ ╓

●ȟ◐ ᴙɸȠ● ◐  is 

(a) 
Ⱬ
                         (b) 

Ⱬ
                            

(c) 
Ⱬ

Ѝ
                            (d) 

Ⱬ
 

Ans:- (c)  ᷿ ᷿ Ὡ ὨὼὨώ  

=᷿ ᷿ Ὡ ὨὼὨώ  

= ᷿ ᷿ Ὡ Ὠὼ Ὡ Ὠώ 

= ᷿ Ѝ“ Ὡ Ὠώ  
Ѝ

Ѝ
᷿ Ὡ Ὠό                             

[let  
Ѝ
ώ ό] 

= 2  Ѝ“ 

= 
Ѝ

 . 

30. The value of  

᷿᷿᷿᷿
● ● ● ●

● ● ● ●
 ▀●▀●▀●▀●  is 

(a) ½                       (b) 1/3                             

(c) ¼                            (d) 1 

Ans:- (a) 

ὼ ὨὼὨὼὨὼὨὼ

ὼ ὼ ὼ ὼ

ρ

τ
  ὥί

ὼ ὼ ὼ ὼ

ὼ ὼ ὼ ὼ
 ὨὼὨὼὨὼὨὼ

ρȢ 

Ḉ I =  . 
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ISI OBJECTIVE SAMPLE PAPER 

WITH  SOLUTIONS  

SET ï 2 

 

There will be 30 questions in MMA Paper. 

For each question, exactly one of the four 

choices is correct. You get four marks for 

each correct answer, one mark for each 

unanswered question, and zero mark for 

each incorrect answer. 

 

1. ╪ ╪ , ╪  , ╪▪
╪▪  Ȣ╪▪ . The value of ╪  is 

(a) 1                           (b) -1                               

(c) 0                           (d) none            

Ans:- (b) ὥ ὥ ρ, ὥ  ὥ ὥ

 ρ, ὥ ρȟὥ ρ 

ρȟρȟρȟρȟρȟρȟρ  , 

ρȟρȟρȟρȟρȟρȟρȟ éééé 

Since 1964= (7280)+4= 7 280 +4. Thus 

we have ὥ = -1. 

2. If a, b are positive real variables 

whose sum is a constant ‗, then the 

minimum value of    
╪

 
╫

 

is 

(a) ‗ - 
ⱦ
                       (b) ‗ + 

ⱦ
                          

(c) 1+ 
ⱦ
                      (d) none 

Ans:- (c) Ὁ ρ   

ρ ρ   , it will be minimum when ab 

is maximum. Now we know that if sum of 

two quantities is constant, then their product 

is maximum when the quantities are equal. 

 Ḉ a+ b = ‗ ᵼa = b =  

Ḉ Ὁ ρ       ᵼ E = 1+ , 

which is the required result. 

Alternative: (c) ρ  ρ   will 

minimum when a and b will take the 

maximum value. 

a+b = ‗, then the max. Value of a and b is 

a= b= , 

Putting these, we get,   ρ  ρ   

min = ρ ρ   = 1+ Ȣ 

 

3. The number of pairs of integers (m, n) 

satisfying □  □▪  ▪  = 1 is 

(a) 8                             (b) 6                             

(c) 4                                    (d) 2 

Ans:- (b) Consider  ά  άὲ  ὲ ρ 

The equation is symmetric in m and n, we 

make the substitution  

u = m + n and v= m- n 

So that ό  ὺ ς ά  ὲ ȟό

 ὺ τάὲ 

Multiplying the given equation by 4, we 

have 

4ά τάὲ τὲ τ 

ᵼ 4 (ά  ὲ) + 4mn = 4 
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ᵼ 2 (ό  ὺ) + ό  ὺ = 4 

ᵼ3ό ὺ τ 

Set ό ὼȟὺ ώ with x, y π, then we 

get  3x+ y= 4 

The ordered pairs (x, y) satisfying the above 

equation in integers are (0, 4) and (1, 1).  

We have, 

ό= 0 and  ό ρ  &   ὺ τ, and ὺ ρ 

I.e. u= 0, v= 2; u=0, v= -2; 

u=1, v= 1; u =1, v= -1; 

u =-1, v =1; u = -1, v= -1; 

Giving 6 ordered pair solutions (m, n) viz (1, 

-1), (-1, 1), (1, 0), (0, 1), (0, -1), (-1, 0) 

4. The sum of the digits of the number  

, written in decimal 

notation is  

(a) 227                          (b) 218                      

(c)228                           (d) 219 

Ans:- (a) ρπ ςφ  = ρππȣȢȢπ ςφ   

              = ωωωȣȢωχτ 

                with 24  9ôs 

Ḉ The sum of the digits = 24 ω χ τ = 

227. 

5. The great common divisor (gcd) of 

 ╪▪▀  is  

(a)   1                      (b)                          

(c)                         (d)  

 

Ans:- (a) let Ὂ  ς ρ , with m > n 

  Ὂ ς  ς ρ ς  = ς ρ = 

(ς ρ  = (ς ρ)( ς ρ) 

                = (ς ρ) (ς

ρ)( ς ρ)  =( ς ρ (ς ρ)  

(ς ρ) 

                = ‗ Ὂ  ;       Now, Ὂ ɚ Ὂ=2 

Let d | Ὂ and d |Ὂ  then d|2. Then d= 1 or 2. 

But Ὂ Ǫ Ὂ are both odd, hence gcd = 1. 

6.  The number of real roots of the 

equation 1+ 
● ● ●

Ễ
●

 = 0  

(without factorial) is  

 (a) 7                          (b) 5                                   

(c) 3                                          (d) 1  

Ans:- (d) let f has a minimum at x = ὼ , 

where then fǋὼ) = 0       

 f (x)= 1+ Ễ  ; 

ᵼ 1+  ὼ + ὼ ὼ ὼ ὼ = 0 

ᵼ  = 0 

ᵼ  = 0 

ᵼ (ὼ ὼ  ρ)( ὼ ὼ  ρ)( ὼ

 ρ)= 0 

Which has a real root ὼ = -1 

But, f (-1)= 1-1 + ( )+ ( ) +  > 0 

The f (x)> 0 and hence f has no real zeros. 

Now let, g (x)= 1+ Ễ  
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An odd degree polynomial has at least one 

real root. 

If our polynomial g has more than one zero, 

say ὼȟὼ 

Then by Roleôs theorem in (ὼȟὼ) we have 

óὼô such that gǋ (ὼ) = 0 

ᵼ 1+ ὼ ὼ Ễ ὼ π 

But this has no real zeros. Hence the given 

polynomial has exactly one real zero. 

7. Number of roots between ï“ and “ of 

the equation   Ἳἱἶ●Ȣ●= 1 is 

(a) 1                           (b) 2                            

(c) 3                                 (d) 4 

Ans:- (d)  ÓÉÎὼ   

Now, draw the curve of y= ÓÉÎὼ and y =  

or  xy = σς 

Ḉ there are 4 real roots. (Draw the graph 

yourself) 

8. The number ╪ ╫ȟ a, b are digits, is 

divisible by 72 , Then a+ b equals 

(a) 10                         (b) 9                           

(c) 11                            (d) 12 

Ans:- (b) 72 = 8  9, and 8 and 9 are co 

prime. As the number ὥ  is divisible by 

72, it is divisible by 9 and 8 both. For 

divisibility by 8, the last three digits must be 

divisible by 8. 

i.e. 800+ 90+b |8. 

so (b+2)| 8 ;  Ḉ b = 6 

For divisibility by 9, the sum of the digits A 

+ 7 +3 +8+ 9 +b should be divisible by 9. 

i.e. a+ 7+ 3+ 8+ 9+ 6ḳ 0 (mod 9) 

ᵼ a+ 6 ḳ 0 (mod 9) 

ᵼ a ḳ -6(mod 9) 

ᵼ a ḳ 3 (mod 9) 

Ḉ a= 3 only. Hence a+ b= 9 

9. 3 balls are distributed to 3 boxes at 

random. Number of way in which we 

set at most 1 box empty is   (a)  20             

(b) 6              (c) 24                 (d) none 

Ans:-  (c) zero box empty + 1 box empty 

= 3 balls in 3 boxes + {3C1  3 balls in 2 

boxes} 

= 3! + 3 σ ςτ. 

 

 

10. The value of ἙἩὀ
╪
╘ ╪ȟ◌▐▄►▄ ╘╪

 ᷿ ▄ȿ●ȿ▀●
╪

╪
 is 

(a) ea                    (b) 2- ▄╪ ▄╪              

(c) ▄╪ ▄╪                  (d) none 

Ans:- (b)  Ὅ ὥ  ᷿ ὩȿȿὨὼ

᷿ ὩȿȿὨὼ 

Let 0< a< 1 , then ᷿ ὩȿȿὨὼ ᷿ ὩὨὼ 

+᷿ Ὡ Ὠὼ 

= 1- Ὡ Ὡ ρ 

And, ᷿ ὩȿȿὨὼ = Ὡ  Ὡ  
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Ḉ I (a) = 2 - (Ὡ  Ὡ ) 

Ḉ  Ὅ ὥ π 

ᵼ Ὡ Ὡ  

ᵼ a= 0 

Also, -1 < a < 0 ; ᷿ ὩὨὼ  Ὡ Ὡ  

And ᷿ ὩȿȿὨὼ ᷿ὩὨὼ᷿ Ὡ Ὠὼ 

= (1- Ὡ) ï (Ὡ ρ) 

= 2 -Ὡ Ὡ   

Ḉ I (a) = 2- Ὡ Ὡ  

Ḉ I(a) is maximum at a = 0. 

11. The value of Б
▪▪  is 

(a) 1                   ( b) 0                     (c) ½                  

(d) none 

Ans:- (c)  Б ρ  =Б ρ

ρ  = Б  Ȣ  

= (  . ) (  Ȣ )ééé = 

ȢȢȢéé. =  . 

12. ╬▫▼Ᵽ  ▼░▪Ᵽ= 1. Number of roots 

are there in between [0, 2“] is 

(a) 1                        (b) 2                    (c) 

3                           (d) 0 

Ans:- (c) Note that , ὧέί— ρ ίὭὲ—  is 

possible only if, 

ὧέί— ρ ὥὲὨ ίὭὲ—  =0 

Ḉ —= 0, “, 2“ 

Hence 3 roots are three between [0, 2“] 

13. If ◊▪  
Ȣ▪ ▪  ▪

 ȣȢȢ
▪

 ; Then ἴἱἵ
▪

◊▪ equals 

(a) 0                    (b) 1                          

(c) Ð                  (d) ˊ 

Ans:- (a)  ό   ρ

Ễ ρ  

               =  ς ρ  Ễ  

Ḉ ÌÉÍό ςÌÉÍ
 Ễ

ȢÌÉÍ  = 

2. 0.1= 0. 

14. If x+ 
●

 = -1, The value of ●
●

  

is 

(a) 1                        (b) 2                        

(c) 0                       (d) none 

Ans:- (b) If ὥ  ὼ   

Then, ὥ ὥȢὥ ὥ  Ὢέὶ ὲ ρ 

ὥ ς ȟὥ  ὥ ὥ ρȟὥ ςȟὥ

ρȟὥ ςȟὥ ρ Ƞ ὥ

ρȟὥ ρȢ    

ίέ ȟὥ ς 

or, Ḉὥ  ὼ  

ὼ
ρ

ὼ
ὼ
ρ

ὼ
ὼ

ρ

ὼ
 

     = - ὥ ὥ ρ ρ ς 

15. Consider the equation of the form●

╫● ╬ . The number of such, 

equations that have real roots and 

have coefficients b and c in the set {1, 

2, 3, 4, 5,6} , (b may be equal to c) is 
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(a) 16                       (b) 19                   

(c) 21                               (d) none 

Ans:- (b) Let ὼ ὦὼὧ π has real 

roots, then ὦ τὧ π, and also , s= {1, 2, 

3, 4, 5, 6}. 

Now ί τȟψȟρςȟρφȟςπȟςτ= set of 

possible values of 4c. 

Thus the number of equations will be same 

as the number of pairs of elements (ὥȟὥ),  

ὥ  ɸs, ὥ ίɸ such that 

ὥ τὥ πȟ i.e. 1+ 2+ 4+ 6+6 = 19 

16. If f: R R, satisfies f(x +y)= 

f(x)+f(y)  ᶅ●ȟ◐ ᴙɸ and f(1)=7, 

thenВ █►▪
►  is 

(a) 
 ▪

                          (b) 7n (n+1)                          

(c)  
 ▪▪

                          (d)none 

Ans:- (c) putting x= 1, y=0, then f(1)= 

f(1)+f(0) 

ᵼf(0)=0, ᵼ f(1)=7 

Again , putting x=1, y=1, then f(2)= 2f(1)= 

14, similarly, 

f(3)=21 and so on. 

В Ὢὶ= 7 {1+ 2+ 3+é..+ n}= 
 

. 

17. Let f(0)= 1, ἴἼ
●O
█ ●  ╪▪▀ █●

█ . Let f(x) is polynomial ᶅ   xᶲᴙ. 

The value of  f(2) is  

(a) 4                               (b) 0                                

(c) 1                             (d) none 

Ans:- (c)  Ὢ ὼ τ ὧέὲίὸὥὲὸ 

ᵼ f(x)= ςὼ ὥὼ ὦ 

f(0)= 1   ᵼ b= 1 

f(1)= 3+ a 

f(x) f(1) ᵼ fǋ(1)=0 

ᵼ 4+ a= 0 

ᵼ a = -4 

Ḉ f(x)= ςὼ τὼ ρ 

Ḉ f(2)= 1. 

18. Let 
╟
ȟ

╟
ȟ
╟
 are the 

probabilities of 3 mutually exclusive 

and exhaustive events, then the set of 

all values of P is  

(a) [-1/4, 1/3]                         (b) (0, 1)                     

(c) (0, Њ)                            (d) none 

Ans:-  (a)  πȟ πȟ π  and 

ρ σὖ

ς
 
ρ τὖ

σ

ρ ὖ

φ
ρ 

ᵼ ὖ  ᵼὖ ɸ ȟ 

19.  If Ѝ ● ●
Ⱬ
᷿▀◄
●

ὼ᷿ Ἳἱἶ◄▀◄
Ⱬ

, then x ɸ   

(a) (2, 3)                   (b) (-Њȟ ᷾ ȟЊ)                       

(c) (5/2 , 3)                         (d) none 

Ans:- (a) Ѝυὼ  ὼ φ ὼ ᷿ ρ

ὧέίςὸὨὸ 

 Ѝυὼ  ὼ φ ὼ ὸ

ÓÉÎςὸ  

Ѝυὼ  ὼ φ  

 Ѝυὼ  ὼ φ π 
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ὼ υὼ φ πȟ 

 (x-2)(x-3)< 0, i.e. , x ɸ  (2, 3). 

20. If f(x)= ●▪, n ɸ  N and █►  

represents the ►◄▐ derivative of f(x) at 

x= o, then the value of В
█►

►Ȧ
 ►  

(a) ▪                      (b) ▄▪                  

(c) ▪                          (d) none 

Ans:- (c) fǋ(x)= n τ ὼ  

fǌ(x)= n (n-1) τ ὼ  

Ὢ ὼ= n (n-1)é.. (n- r+1) . τ ὼ , r 

ὲ 

Ὢ π= 
Ȧ

Ȧ
Ȣτ , r ὲ 

= 0, r >ὲ 

ḈВ
Ȧ
 В Ȣτ ρ τ

 υ . 

21. The two lines rᴆ = aᴆ + ‗(bᴆ +cᴆ) and rᴆ 

= bᴆ + ‘(cᴆ +aᴆ) intersects at a point, 

where ‗ and ‘ are scalars, then 

(a) aᴆ, bᴆ and cᴆ are non-coplanar                                        

(b) |aᴆ| = |bᴆ| = |cᴆ|  

(c) aᴆ.cᴆ = bᴆ.cᴆ                                                                        

(d) ‗(bᴆcᴆ) + ‘(cᴆaᴆ)=cᴆ 

Ans. (c) 

The two lines intersect 

Ḉ aᴆ + ‗(bᴆ ὧᴆ ὦᴆ ‘ὧᴆ ὥᴆ) 

Taking dot product with cᴆ on both sides, we 

get 

aᴆ. cᴆ = bᴆ .cᴆ  

22.  Let f(x)= 

●ȿ●ȿȠ                        ● 
● ●Ƞ ὼ ρ
● ȿ●ȿȠ                       ● 

 

Then the value of ᷿ █●▀● is 

(a) -                          (b) -                     

(c)                          (d) none 

Ans:- (a) f(x) = 

ừ
Ử
Ừ

Ử
ứ
ὼ ȟ                     ὼ ρ
ρ  ȟ               ρ ὼ π
ς  ȟ                           ὼ π
ρ  ȟ                     π ὼ ρ

ὼ  ȟ                       ὼ ρ

 

Ḉ f(x) is an even function, i.e. ᷿ ὪὼὨὼ

ς᷿ ὪὼὨὼ 

= 2 {᷿ὪὼὨὼ ᷿ ὪὼὨὼ}  

= 2 (ρ  . 

23.  Area bounded by y = g(x), x-axis and 

the lines x= - 2,  

Where g (x)= 

ἵἩὀ █◄ȡ  ◄ ●ȟ       ◌▐▄►▄ ● πȠ

ἵἱἶ █◄ȡ ◄ ●ȟ             ◌▐▄►▄ ●
 

And f(x)= ● ȿ●ȿ, is equal to 

(a)                             (b)                              

(c)                              (d) none 

Ans:- (a) g(x)= 

ς  Ƞ                     ς ὼ π

ὼ ὼ Ƞ               π ὼ

 Ƞ                     ὼ σ
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Ḉ Required area = ᷿ ςὨὼ ᷿ ὼ

ὼ Ὠὼ ᷿ Ὠὼ = όὲὭὸ 

24.  Total number of positive integral 

values of n such that the equations 

ἫἷἻ● Ἳἱἶ◐

 
▪Ⱬ
 ╪▪▀ Ἳἱἶ◐  ἫἷἻ●

Ⱬ
  

are constant, is equal to 

(a) 1                           (b) 2                           

(c)  3                              (d) none 

Ans:- (a) Here 2 ÓÉÎώ   “  

 0 “  , 

 - ὲ . 

Also. 2(ÃÏÓὼ)= “  

0 “ “ȟ 

ὲ ρ. 

Hence, the least positive integral value of n 

is 1. 

25.  Radius of bigger circle touching the 

circle ● ◐ ● ◐  and 

both the  

co-ordinate axis is 

(a) 3+2Ѝ                          (b) 2(3+2Ѝ )                     

(c)  3- 2Ѝ                           (d)  none 

Ans:- (b) Let (h, h) be the centre of the 

required circle. 

Ḉ C᷁OD= ᷁ CBE=  , CB= h+ 2 AND BD= 

h- 2. 

Ḉ
  

 
ὧέί

Ѝ
, 

 h= 
  Ѝ

Ѝ
ςσ ςЍς . 

26.  Tangents and normal drawn to 

parabola at A (╪◄ȟ ╪◄ȟ◄  meet 

the X- axis at point B and D, 

respectively. If the rectangle ABCD is 

(a) y-2a= 0                      (b) y+ 2a= 0                      

(c) x-2a= 0                        (d) none 

Ans:- (c)  Evolution of tangent & normal at 

A are ώ ὢ ὥὸȟώ ὸὼςὥὸὥὸ. 

Ḉ B = (-ὥὸȟπ) and D= (2a+ ὥὸȟπ) 

Suppose ABCD is rectangle, 

Then midpoints of BD and AC will be 

coincident, 

  Ḉ h+ὥὸ ςὥ  ὥὸ ὥὸ ὥὲὨ Ὧ

ςὥὸπ 

i.e. h= 2a, k= -2at. 

Hence, the locus is X= 2a, i.e. X-2a=0. 

27.  The series В
▓▓▓  converges to 

(a) -1                   (b) 1                       (c)  

0                         (d) does not 

converges 

Ans:- (b) ί В  В

 = ρ  

ḈÌÉÍ
ᴼ
ί ÌÉÍρ ρ

ᴼ

. 
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28.  The limit ἴἱἵ
●O
 

●

●
● equaqls 

(a) 1                      (b) 0                       (c) 

▄                           (d) ▄ 

Ans:- (c) ÌÉÍ
ᴼ

Ὡ  

[since  ÌÉÍ
ᴼ
ρ Ὡ]. 

 

29.  ἴἱἵ
●O ▪

▪

▪

▪

▪
Ễ

▪

▪
 equals 

(a) Њ                      (b)  0                     (c) 

ἴἷἯ▄                       (d) 1 

Ans:- (c) ÌÉÍ
ᴼ

Ễ  

= ᷿ Ὠὼ ÌÏÇ ρ ὼ ÌÏÇς. 

 

30. Let k be an integer greater than 1. 

Then ἴἱἵ
▪O

▪

▪

▪

▪
Ễ  is 

(a) ἴἷἯ▄▓                       (b)  (k-1) ἴἷἯ▄▓                       

(c) 0                               (d) Њ 

Ans:- (a) ÌÉÍ
ᴼ
В    ᷿

ÌÏÇ ρ ὼ ÌÏÇὯ . 

  

 

 

 

 

 

ISI OBJECTIVE SAMPLE PAPER 

WITH  SOLUTIONS 

SET ï 3 

 

There will be 30 questions in MMA Paper. 

For each question, exactly one of the four 

choices is correct. You get four marks for 

each correct answer, one mark for each 

unanswered question, and zero mark for 

each incorrect answer. 

 

1.  Number of solutions are possible in 

0 ●  for the equation  

ȿ  ●ȿ ȿ ●ȿ ●
●

 is  

(a) 1                   (b) 0               (c) 2                      

(d) none 

Ans:- (b) LHS= ȿσ  σȿ ȿσ ρȿ

 ȿσ  σ σ ρȿ ς 

But RHS= 1 - (σ ) 

=1- {(σ ) - 2. σȢ  }  

= 2 - σ ς 

Ḉ given equation has no solution  for any 

real x. 

2.  If f(x) = ἴἷἯ▄ ȿ● ● ȿ, then 

domain of f(x) has how many integral 

values of x? 

(a) 5                          (b) 4                         

(c) infinite                         (d) none 

of these 
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Ans:- (b) f(x) is defined only when φ

ȿὼ ὼ φȿ π 

i.e. ȿὼ ὼ φȿ φ 

ᵼ -6 < ὼ ὼ φ φ 

ᵼ ὼ ὼ π  and ὼ ὼ ρς π 

ᵼ x (x+1)>0  and (x+4)(x-3)< 0 

ᵼ (x< -1 or x > 0) and (-4 < x < 3) 

ᵼ x  ɸ(-4, -1) ᷾ (0, 3)  ᵼ x= -3, -2, 1, 2 as 

integral values. 

3.  The sum of the real solution of  2|●ȿ+ 

51= |1+ 20x| is 

(a) 5                      (b) 0                        

(c) 24                         (d) none of 

these 

Ans:- (d) 2ὼ υρ ρ ςπὼ 

ᵼ ὼ ρπὼ ςυ π έὶ ὼ ρπὼ ςφ

π 

ᵼ ὼ υ π  έὶὼ υ ρ

π(impossible) 

ᵼ x= 5, 5  

Ḉ Sum of the real solution = 5+ 5= 10. 

4.  The solution set of ||x- 1|-1| + x  is 

(a) ( Њȟ]                (b) [0, 1)                   

(c) [0, 2)                       (d) [1, 2) 

Ans:- (a) (i) If x < 0, then |1- x- 1|+x ς 

ᵼ |x|+x ς 

ᵼ -x +x ς 

ᵼ 0 ς (true) 

Ḉ x < 0 

(ii)  If 0 ὼ ρ, then |1- x- 1|+x 

ς 

ᵼ |x|+x ς 

ᵼ 2x ς 

ᵼ x ρ, Ḉ0 ὼ ρ 

(iii)  If 1 ὼ ς, then |x-1 -1|+x ς 

ᵼ |x-2|+x ς 

ᵼ 2- x +x ς 

ᵼ 2 ς (true) 

(iv) If x ς, then |x-1 -1|+x ς 

ᵼ x-2 +x  ς 

ᵼ x  ς 

Ḉ x=2 [ḉ x ς] 

Ḉ Required solution set is 

( Њȟς]    

 

5.  If domain of f(x)= 
ȿ● ȿ ●

   be (a, b), 

then  ([ .] denotes greatest integer 

function) 

(a) a= 1, b=Њ              (b) a= -Њ, b= 0                  

(c) a= -Њ, b= 1               (d) none of 

these 

Ans:- (c) we must have, |x-1|> [x]éé.(1) 

Ḉ x-1 < [x]  x, i.e. [x]> x ï 1ééé.(2) 

Ḉ on combining (1) and (2), we have |x -1|> 

x -1 

This is true only if x-1< 0, i.e. if x < 1, i.e. if 

x  ɸ(-Њȟρ) 

 ḈὈ Њȟρ ᵼ a = Њ, b= 1 
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6.  If there are 4 distinct solutions of ||x -

2012| + ἴἷἯ╪| = 3, then a ɸ  

(a) ( Њȟ )              (b) ( Њȟ)                  

(c) ( Њȟ )                   (d) none of 

these 

Ans:- (b) we have | x -2012|+ÌÏÇὥ σ 

ᵼ | x -2012| = -ÌÏÇὥ+ 3, -ÌÏÇὥ σ 

Ḉ If there are 4 distinct solutions of the 

above equation, then we  must have 

 -ÌÏÇὥ+ 3> 0 and -ÌÏÇὥ σ > 0 

i.e. ÌÏÇὥ < 3 and ÌÏÇὥ < -3 ᵼ a < ς  

Ḉ a ɸ  ( Њȟ)   

7.  The number of value of k for which 

the equation ● ● ▓  has two 

distinct roots lying in the interval (0, 

1) are 

(a) 3          (b) 2        (c) infinitely many       

(d) no value of k satisfies the 

requirement 

Ans:- (d) Let there be a value of k for which 

ὼ σὼ Ὧ π has two distinct roots 

between 0 and 1. Let, a, b are two distinct 

roots of ὼ σὼ Ὧ π lying between 0 

and 1 such that a < b 

Let f (a)= f(b)= 0. Since between any two 

roots of a polynomial f(x) there exist at least 

one roots of its derivative fǋ(x). 

Therefore, fǋ(x) = σὼ σ has at least one 

root between a and b 

But fǋ(x) =0 has two roots equal to  1 

which donôt lie between 0 and 1 for any 

value of k. 

8.  If 
▀◐

▀●
█●  ᷿ █●▀● then the 

equation of the curve y=f(x) passing 

through (0, 1) is 

(a) f(x)= 
▄● ▄

▄
           (b) f(x)= 

▄● ▄

● ▄
          (c) f(x)= 

▄● ▄

▄
             

(d) none of these 

Ans:- (a) fǌ(x)= fǋ(x) 

ᵼ ρ 

On integrating fǋ(x) = c Ὡ 

Which gives f(x)= c Ὡ+D 

But f(0) = 1 ᵼ c+ D = 1 

Ḉ f(x)= c Ὡ ρ ὧ 

So, fǋ(x)= c Ὡ putting it in fǋ(x)= 

f(x)+ ᷿ ὪὼὨὼ  

ᵼ c Ὡ= c Ὡ ρ ὧ ᷿ Ã Ὡ ρ

ὧὨὼ 

ᵼ c =  

So, f(x)=  

9.  A staircase has 10 steps, a person can 

go up the steps one at a time, or any 

combination of 1ôs and 2ôs . The 

number of ways in which the person 

can go up the stairs is 

(a) 89                       (b) 144                      

(c) 132                       (d) 211 

Ans:- (a) 
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x+ 2y= 10, where x is the number of times  

he takes single steps, and y is the number 

times he takes two steps 

 Case Total no. of ways 

1 

2 

3 

4 

5 

6 

X=0, y=5 

X=2, y= 4 

X=4, y=3 

X=6, y=2 

X=8, y=1 

X=10, y=0 

5! /5!=1 

6! /2! 4! =15 

7! /3!4!= 35 

8! /2! 6!= 28 

9! /8! = 9 

10! /10! =1 

 

Ḉ P= 89 

 

10.  The remainder when 

 is divided by 7 is 

(a) 1                       (b) 2                     (c) 

3                          (d) none 

Ans:- (a) 1690= 7 ςτρσ;               

2608=  χ 372 +4 

Let s =ρφωπ ςφπψ  

         = χ ςτρσ χ σχς 

τ  

          = a number multiple of 7+σ

τ  

Let sǋ= σ τ   

Clearly remainder in s and sǋ will be same 

when divided by 7. 

sǋ= 3σ τ τ  

= 3 ςχ  τ φτ  

= 3 ςψ ρ τ φσ ρ  

= 3[multiple of 7- 1]+ 4[ multiple of 7+ 1] 

= multiple of 7+ 1 

Ḉ Hence remainder is 1. 

11.  The value of В В В ░▒▓

░ ▒▓

▓▒░  is 

(a) 80/207                    (b) 81/208                  

(c) 1/208                       (d) none 

Ans:- (b) Let us first of all find the sum 

without any restriction i, j, k. 

 В В В В  

For the requirement sum we have to remove 

the cases when i= j= k or when any two of 

them are equal and not equal to other 

variable (say, i= j Ὧ). 

Case ïI:- when i= j= k 

In this case В В В

В  

Case ï II: - i= j Ὧ 

In this case, В В В

В В  

= В  

= Ȣ  
Ȣ

 

Hence required sum =
Ȣ
Ȣσ= 
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12.  The solution of the differential 

equation f(x) 
▀◐

 ▀●
 █●◐  is given 

by f(x) = 

(a) yx + c                     (b) 
● ╬

◐
                  

(c) yc                    (d) none 

Ans:- (b)  f(x)dy +fǋ(x)ydx = dx 

i.e. d (f(x), y) = d (x) 

Integrating we get, y. f(x) = x+ c 

or, f(x) =    

13.  If  ᷿█●▼░▪◄▀◄
●

 = constant, 0 < x < 

2“ and f(“)= 2 Then find the value of 

f
Ⱬ

 

(a) 2                   (b) 4                    (c)  6                      

(d) 8 

Ans:- (b) Differentiable both sides, we get 

fǋ(x) (1- cosx)+ f(x)sinx= 0 

ᵼ ᷿ Ὠὼ ᷿ Ὠὼ 

ᵼ ln(f (x)| = -2ln sin ὰὲὧ 

ᵼ f (x)=  ᵼ f(“)=2 ᵼ c=2:   f( )=4 

 

14.  For a ɸ  R if |x+ a-3| + |x- 2a|= |2x ïa -

3| is three for all x ɸ R, then exhaustive 

set of a is 

(a) a ɸ  [-4, 4]                  (b) a ɸ [-3, 2]                 

(c) a ɸ  {-2, 2}                 (d) a ɸ {1} 

Ans:- (d) |x|+ |y| = |x+y| 

ᵼ xy  0, therefore (x- (3- a)) (x- 2a)

π ᶅ ὼɸ Ὑ 

ᵼ ὼ  ὼσ ὥ  ςὥσ ὥ π ᶅ ὼɸ

Ὑ 

ᵼὥ σ ψὥσ ὥ πᵼ ὥ

ρ πᵼὥ ρ which is true  ᶅ ὼɸ Ὑ 

 

15.  If A is skewïsymmetric matrix, then 

B = (I- A) ╘ ═  is (where I is the 

identity matrix of the same order as 

A) 

(a)   idempotent matrix      (b)  

symmetric matrix      (c)orthogonal 

matrix        (d) none 

Ans:- (c) B= (I- A) Ὅ ὃ  

ᵼ ὄ Ὅ ὃ Ὅ ὃ  = Ὅ

ὃ (I+ A) 

ὄ ὄ= I as (I- A) (I+ A)= (I+ A) (I -A) 

 

16.  If f(x)= max (
Ⱬ
ἫἷἻ╬▫▼Ⱬ●ȟ●) 

and g (x) min 

Ⱬ
ἫἷἻ╬▫▼Ⱬ● ȟ●  (where { .} 

represents fractional part of x). Then 

find the value of ᷿█●▀●Ⱦ

᷿▌●▀● is 

(a) 1                     (b) 3                    (c) 5                          

(d) 7 

Ans:- (b) 

ᵼ᷿ὪὼὨὼ    ὥὲὨ    ᷿ ὫὼὨὼ   

ᵼ Ratio = 3 

 



Solving Mathematical Problems 

 

25 
 

17. If sin (sinx +cosx)= cos (cosx- sinx) 

and largest possible value of sinx is 
Ⱬ

▓
,  

then the value of k is      

 (a) 2                          (b) 3                       

(c) 4                       (d) none 

Ans:- (c)  sin (sinx +cosx)= cos (cosx- sinx) 

cos (cosx- sinx) = cos ( ίὭὲὼὧέίὼ) 

ḈὧέίὼίὭὲὼςὲ“ ίὭὲὼ

ὧέίὼ 

Taking + ve sign 

ὧέίὼίὭὲὼςὲ“ ίὭὲὼὧέίὼ  

ὧέίὼ= ὲ“  , for n= 0, ὧέίὼ  , which 

is the only possible value  

ᵼ ίὭὲὼ 
Ѝ  

 éééééé..(i) 

Taking ïve sign 

ίὭὲὼ  ééééé..(ii) 

From (i) & (ii) , we get   as the largest 

value. Hence k= 4. 

18.  The number of solution(s) of the 

equation  ◑  ◑  ȿ◑ȿ  
ȿ◑ȿ

  is / 

are 

(a) 0                  (b) 1                   (c) 2                       

(d)  3 

Ans:- (b)  z = 2 is the only solution. 

So there is only one solution of the given 

equation. 

19. If function f(x) = cos(nx)×sin
●

▪
, 

satisfies f(x+ 3“)= f(x), then find the 

number of integral value of n                              

(a) 8                    (b) 9                     (c) 10                       

(d) 11 

Ans:- (a)  f(x+ ‗) = f(x) 

ᵼ cosn(x+ ‗) sin
 

ÃÏÓὲὼÓÉÎ 

At x = 0, cos(n‗)sin ( )= 0  

If cos(n‗)= 0, n‗= r“+
 

, r ɸ  I 

n (3“)= r“+  (ḉ‗= 3“) 

(3n- r)= ½ [not possible] 

Ḉ cosn‗ π Ḉ sin ( )= 0 ᵼ ὖ“ὖ ɸ

Ὅᵼὲ   

For P= ρȟσȟυȟρυ 

n= ρυȟυȟσȟρ 

20.  Let a, b, c be any real numbers such 

that ╪ ╫ ╬  then the 

quantity  

ab +bc+ ca satisfies the conditions 

(a) ab+ bc+ ac = constant 

(b) - ½ ╪╫ ╫╬╬╪  

(c)  - ¼  ╪╫ ╫╬╬╪   

(d) -1 ╪╫ ╫╬╬╪  

Ans:- (a) ὥ ὦ ὧ π 

ᵼ ὥ ὦ ὧ  ςὥὦὦὧὧὥ 
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ᵼ  ὥὦὦὧὧὥ  ᵼ ὥὦὦὧ

ὧὥ  

21. The maximum value of xyz for +ve x, 

y, z subject to condition that xy + yz+ 

zx= 12 is 

(a) 9                  (b) 6                     (c)  8                      

(d) none 

Ans:-   (c)   
   

 ØÙ ȢÙÚȢ  ÚØ  

ᵼ (xyz) ψ 

22. Let  a, b, c are 3 positive real numbers 

such that a+ b+ c= 2, then the value of 

 
╪

╪
Ȣ
╫

╫
Ȣ
╬

╬
 is always 

(a) > 8                          (b) < 8                      

(c) 8                         (d) none 

Ans:- (a) Let 1- a= x, 1- b= y, 1- c = z 

3- (a+ b+ c) = x+ y+ z = 1(ḉ a+ b+ c= 2) 

Now, Ȣ Ȣ  

= Ȣ Ȣ  

= Ȣ

 ώᾀ Ѝᾀὼ ᾀώ Ȣ  (By AM> GM 

inequality) 

ᵼ Ȣ Ȣ ψ  

23. Let  a+ b +c = 1 then the value of the 

quantity is always Ѝ ╪

Ѝ ╫ Ѝ ╬   

(a) equals 21                        (b) Ò 21                           

(c) > 21                   (d) none 

Ans:-  (b) 4a+ 4b+ 4c = 4 

ᵼ(4a+ 1)+ (4b+ 1)+ (4c +1) = 7 

Applying c-s inequality:-  ὥ Ѝτὥ ρȟ

ὥ Ѝτὦ ρȟὥ Ѝτὧ ρ   & ὦ =1 

Ḉ (В ὥ Ȣρ В ὥ В ρ ; 

where ὥ=ὥȟὥȟὥ 

ᵼ (Ѝτὥ ρ Ѝτὦ ρ Ѝτὧ ρ

τὥ ρ τὦ ρ τὧ ρ ρ ρ ρ 

σ χ ςρ 

24. If f(x)is a polynomial function 

satisfying f(x)f
●

= f(x)+ f
●

 and 

f(3)=28 then f(4) is 

(a) 28                             (b) 65                             

(c) 78                             (d) none 

Ans:- (c) The given functional equation is 

satisfied by f(x)=  ὼ ρ 

f(3)= +σ ρ ςψ 

Hence, n= 3 

So, f(4)= τ ρ = 65. 

25.  If 2x+ 4y= 1, then prove that the 

quantity  ● ◐ is always greater 

than equal to 

(a) 1/20                              (b) 5/64                       

(c) 1                         (d) none 

Ans:- (a) Maximize ὼ ώ subject to 2x+ 

4y -1=0 by 

Method of Lagrange multiplier  

F= ὼ ώ ‗ςὼ τώ ρ 

ςὼ ς‗ π  Ƞ ςώ ς‗ π    

Ḉ x= -‗      Ḉ y= -2‗ 
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2x+ 4y = 1     ὼ  ȟώ  

ᵼ ‗=  ; 

Ḉ ὼ ώ   . 

26.  If a, b, c are positive real numbers ʂ  

a+ b+ c= 1. The value of ╪ ╫ ╬ 

is always 

(a) ½                        (b) 1/3                        

(c) ¼                        (d) none 

Ans:-  (b) Using C-S inequality, 

В ὼώ Вὼ Вώ    Taking 

ώ ρ & x i = a, b, c. 

ᵼὥ ὦ ὧ ὥ ὦ ὧ Ȣσ 

ᵼ ὥ ὦ ὧ  

27. If a, b, c , x are real numbers such that 

abc  ╪▪▀ 
●╫ ●╬

╪
 
●╬ ●╪

╫

 
●╪ ●╫

╬
 

Then prove that a+ b+ c equals to 

(a) 1                           (b) 2                             

(c) 0                           (d) none 

Ans:-  (c)   

 ρ 

Ḉ x= ȟὼ  ȟὼ   

The only solution of these are: a= b= c or a+ 

b+ c= 0. 

28.  If f : R R is given by f(x)= 
●

●  ᶅ ● ɴ ╡, check f(x)+f(1-x)= 1. 

Hence the value of f  █

Ễ █  is 

(a) 998                       (b) 1996                           

(c) 1997                      (d) none 

Ans:- (a) f(1- x)=   
Ⱦ

Ⱦ
 f(x)+ 

f(1- x)= 1. 

Now, putting x =  ȟ  ȟ ȟȣȢȟ  

So, f(  Ὢ Ễ Ὢ  

= ρ ρ Ễ ρ 

           998 terms 

= 998 

29.  If gcd (a, b)=1, then gcd (a+b, a-b) is 

(a) a or b                  (b) 1 or 2                  

(c) 1 or 3                    (d) none 

Ans:- (b) let d = gcd (a+ b, a- b)then 

d | (a+ b) and d |(a -b). 

Ḉ d | (a +b+ a -b) , ᵼ d| 2a and 

Ḉ d | (a +b- a +b) , ᵼ d| 2b 

Thus d |(2a, 2b), ᵼ d|2(a,b) 

Hence d= 1 or 2, because gcd(a, b)= 1 

30.  The  number of solution (positive 

integers) of the equation 3x+ 5y = 1008 

is  

(a) 61                   (b) 67                     

(c)79                     (d) none 

Ans:- (b) x, y ɸ  ᴓ, then 3 |5y ᵼ 3|y, y = 3k 

 ᶅὯ ɸ ᴓ 
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Thus 3x + 15k = 1008 

ᵼ x + 5k= 336 

ᵼ 5k σσυ 

 

ISI OBJECTIVE SAMPLE PAPER 

WITH  SOLUTIONS  

SET ï 4 

 

There will be 30 questions in MMA Paper. 

For each question, exactly one of the four 

choices is correct. You get four marks for 

each correct answer, one mark for each 

unanswered question, and zero mark for 

each incorrect answer. 

 

1. If ╢▪denotes the sum of first n terms of 

an A.P. whose   

(a) PВ ►▪
►                   (b) nВ ▬▪

▬                       

(c) aВ ►
▬
►                            (d) none of 

these 

Ans. (d) 

    

For      to be independent of x 

2a - d= 0 

Ḉ 2a= d 

Now, Ὓ ςὥ ὴ ρὨ ὴὥ 

2. if ╪▪ ᷿
Ἳἱἶ ▪

▼░▪●

Ⱬ
 dx,  then 

╪ȟ╪ȟ╪ȟéé..are in 

(a) A.P. and H.P.                                                       

(b) A.P. and G.P. but not in H.P. 

(c) G.P. and H.P.                                                       

(d) A.P., G.P. and H.P. 

Ans. (b) 

ὥ ὥ

ÓÉÎςὲ ρὼ ÓÉÎ ςὲ ρὼ

ÓÉÎὼ
Ὠὼ

 
ςÃÏÓςὲὼȢίὭὲὼ

ίὭὲὼ
Ὠὼ

ςÓÉÎςὲὼ

ςὲ

“

π

π 

Ḉὥ ὥ ὥ ὥ ὥ Ễ                

Also ὥ “ π 

Hence ὥȟὥȟȣὥ are in A.P. and G.P. but 

not in H.P. (Equal numbers cannot be in 

H.P) 

 

3. If a, b, c are proper fractions and are in 

H.P. and x=В ╪▪Ð
▪ , y=В ╫▪Ð

▪ , 

z=В ╬▪Ð
▪ ,  

then x, y, z are in 

 (a) A.P.                 (b) G.P.                   (c) 

H.P.                             (d) none of these 

Ans. (c) 

X = ὥ   

Similarly, b = ȟὧ   

Now, a, b, c are in H.P. 
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ȟ ȟ  are in A.P. 

 , ȟ are in A.P. 

 x, y, z are in H.P. 

4. If a, b, c be the ▬◄▐,▲◄▐ and ►◄▐ terms 

respectively of an A.P. and G.P. both, 

then the product of the roots of equation 

╪╫ ╫╬╬╪● ɀ╪╫╬●╪╬╫╪╬╫=0 is equal to 

(a) -1                      (b) 1                        (c) 2                             

(d) (b-c)(c-a)(a-b) 

Ans. (b) 

a= x+ (p- 1)d, b= x+ (q-1)d, c= x+ (r-1)d 

a=άὲ ȟὦ  άὲ ȟὧ  άὲ   

Ḉ Product of roots = 

άὲ ȟάὲ ȟάὲ

 ά Ȣὲ= 1. 

5. If a, b, c, be the ▬◄▐,▲◄▐ and ►◄▐ terms 

respectively of a G.P. then the equation- 

╪▲╫►╬▬● + pqrx  + ╪►╫▪╬▲ = 0 has 

(a) both roots zero                                                     

(b) at least one root zero 

(c) no root zero                                                          

(d) both roots unity 

Ans. (c)  

Product of roots= ὥ ὦ ὧ ρ π 

 no root is equal to zero. 

 

6. If ►▪denotes the number rrré.. (n 

digits), where r=1, 2, 3,é9 and a=▪, 

b= ▪, c= ▪, then  

(a) ╪+b+c=0                                                                   

(b) ╪+b-c=0 

(c)  ╪+b-2c=0                                                                  

(d) ╪+b-9c=0 

Ans. (b) 

A = φ φ φ φȣφὲ ὨὭὫὭὸί φ ρ

φ ρπ φ ρπ Ễφ ρπ  

= ρπ ρ ρπ ρ 

b= ρπ ρȟὧ  ρπ ρ 

Now ὥ ὦ= ρπ ρ ρπ

ρ  ρπ ρ ρπ ρ ς

 ρπ ρ ὧ 

7. Let a=1 1 1.....1(55 digits), 

b=1+10+ +é , 

c=1+ + + +é+ , then  

(a) a=b+c                        (b) a=bc                       

(c) b=ac                          (d) c=ab 

Ans. (b) 

a= 1+ 10+ ρπ Ễ ρπ  

Ȣ ὦὧ 

8. If В ◄►
▪
►  = В В В▒░

▓
▒

▪
▓  , then 

В  
◄►

▪
►  = 

(a) 
▪

▪
                         (b) 

▪

▪
                             

(c) 
▪

▪
                             (d) 

▪

▪
 

Ans. (b) 
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В В В ς В В ςὮ= 

2В В Ὦ ςВ  В Ὧ

В Ὧ 

=   

Ḉ Ὓ   

 ὸ= Ὓ Ὓ  

ὶὶ ρ 

   Ḉ В ρ

 

9. If a=В
►

Ð
► ,  then В

►
 Ð

► = 

(a) a                     (b) 
╪
                        

(c) a                              (d) a 

Ans. (c) 

В Ễ ὸέ Њ  

= Ễ ὸέ Њ

Ễ ὸέ Њ  

= a- Ễ ὸέ Њ ὥ

ὥ 

10. If ╪ȟ╪ȟ╪,éare in G.P. having 

common ratio r such that 

В ╪▓
▪
▓ =В ╪▓

▪
▓ , then number 

of possible values of r is 

(a) 1                            (b) 2                              

(c) 3                              (d) none of these 

Ans. (c) 

Given ὥ ὥ ὥ Ễ ὥ ὥ

ὥ ὥ Ễ ὥ  

= ὶ ὥ ὥ ὥ Ễ ὥ  

ὶ ρ ὶ ρȟ‫ȟ‫  

11. If ●- x + a - 3= 0 has at least one 

negative value of x, then complete set of 

values of óaô is 

(a) Њȟ)                       (b) Њȟ)                      

(c) Њȟ)                    (d) none 

Ans. (c)  ὼ- x +a - 3= 0 has at least one 

negative root and for real roots, 

1- 4(a - 3) π 

ᵼ a   

ᵼ a ɸ  ( Њȟ ) 

 Now, both root will be non-negative of D 

πȟᵼὥ σ π ᵼὥ σ 

Ḉ   a ɸ  (σȟ ) 

Ḉ a ɸ  ( Њȟ )  ᷾a ɸ  (σȟ ) 

Ḉ Њȟσ)    

12. Let ‌, ‍ are the roots of the equation 

●+ax +b=0, then maximum value of the 

expression - (●+ax +b) - 
♪ ♫

 will be 

(a) ╪ ╫                    (b)  0                        

(c) 1                              (d) none 

Ans. (b) let z= - (ὼ-ax +b) 
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Now, ᾀ Ȣ

   

ḈThus the maximum value of the given 

equation is 0. 

 

13. Let P (x) = ●+bx +c, where b and c 

are integers and P(x) is a factor of  

both  ● ●  ╪▪▀ ● ●

● , then P(1) is  

(a) 4                              (b) 8                          

(c) 24                              (d) none 

Ans. (a) Ḉ P(x) is a factor of 3 (ὼ φὼ

ςυ)- (σὼ τὼ ςψὼ υ)= 14(ὼ

ςὼ υ) 

Ḉ P(x) = ὼ ςὼ υ 

ᵼ P(1)= 4. 

14. The value of a for which ╪ ●

╪ ● π ᶅ ὼ are 

(a) a                         (b) a                         

(c) a > - 3                           (d) none 

Ans. (d) we know, ὖὼ ήὼὧ π if P > 

0, and ή τὖὧ πȟ 

Ḉ ὥ ρὼ ςὥ ρὼ ς π ᶅ ὼ 

Now, ὥ ρ π and 4 ὥ ρ ψὥ

ρ π 

ᵼ ὥ ρ  0 and -4(a-1)(a+3) π 

ᵼ a ρ or a ρ ὥὲὨ ὥ σ έὶ ὥ ρ 

i.e., ὥ σ έὶ ὥ ρ. 

 

15. The sum of real roots of the equation 

● Ȣ● ●

 is 

(a)                   (b)                      

(c)               (d) none 

Ans. (b) Ḉ ὼ ς ȿὼ ς ȿ

ς π 

ᵼ ȿὼ ς ȿ+ ȿὼ ς ȿ ς=0 ᵼ x= 

ς +1, ς  -1. 

ḈThe sum of real roots are =ς  

16. Consider an expression ● ◐

● ◐= constant. If for two constants ‌, 

‍, the conditions x> ‌ and x > ‍ imply the 

same limits for the value of y, then ‌ +‍ is 

(a) -2                       (b) -4                       

(c) 1                          (d) none 

Ans. (a)  ὼ ώ ςὼ ώ Ὧ 

ᵼ ὼ ρ ώ Ὧ  

ᵼ x= -1 Ὧ ώ  

Now, the two values of x corresponds to ‌ 

and ‍ as y takes the same limits of values. 

Hence ‌ +‍= -2. 

17. 
╪ ╫

╪ ╫

╫ ╬

╫ ╬

╬ ╪

╬ ╪
 

(a) a+ b+ c                      (b) ╪ ╫

╬                        (c) ab+ bc+ ca                 

(d) none 

Ans. (b) ὥ ὦ π 
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ᵼ ὥ ὦ ςὥȢὦ  

ᵼςὥ ςὦ ὥ ὦ ςὥȢὦ

ὥ ὦ   

ᵼ  ééééé.(1) 

Similarly,  ééééé(2) 

And,  éééééééé(3) 

(1)+(2)+(3) implies 

ὥ ὦ ὧ . 

18.  Let m > 1, n ɸ ᴓ, then □ □

□ □ Ễ ▪□□> 

(a) ▪ □                           (b) □ ▪                      

(c) ▪ □ ▪                        (d) none 

Ans. (c) 
Ễ

Ễ
 

[ḉ m> 0 and AM of mth power > mth power 

of AM]  

ᵼ ρ ς ς ς Ễ

ς ὲ ὲ ς  

19. Let  ● ◐ ╬, then the least value 

of ● ◐  is 

(a) c                     (b) ╬                         

(c) ╬                          (d) none 

Ans. (d) Let z= ὼ ώ   

and 

It will be minimum when ὼώ will be 

maximum. 

As ὼ ώ ὧȟ then ὼώ is maximum 

when ὼ ώ  

Ḉ ᾀ Ȣ  . 

20. ▪▪
▪ ▪  

(a) n!                   (b) ▪Ȧ                        

(c) ▪Ȧ                           (d) none. 

Ans. (c) 
Ễ

 ρȢςȢȣȢὲ     

[ḉAM> GM]  

ᵼ ὲȦ  

ᵼ ὲ ὲȦ Ȣ 

21. If ╪ȟ╪ȟ╪ȟȣȢȟ╪▪ are non- negative 

and  ╪ȟ╪ȟ╪ȟȣȢȟ╪▪ ,  

then (1+╪)(1+╪) é(1+╪▪)  

(a) ▪                        (b) ▪                    

(c) ▪                      (d) none 

Ans. (a) ЍὥὭ, where i= 1(1)n.  

(AM  GM) 

Putting the all I value and then multiplies the 

in equations, 

(1+ὥ)(1+ὥ) é (1+ὥ)

ς ὥȟὥȟὥȟȣȢȟὥ  

ᵼ (1+ὥ)(1+ὥ) é (1+ὥ)

ς(ḉὥȟὥȟὥȟȣȢȟὥ ρ) 
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22. If ╪ȟȣȢȟ╪▪ are positive real nos. 

whose product is a fixed number c, then 

the minimum value of ╪ ╪ Ễ

╪▪ ╪▪ is 

(a) ▪ ╬▪                  (b) ▪ ╬▪                       

(c) ▪╬▪                           (d) done 

Ans. (a) AM  GM 

So, LHS  ὲὥȣς  = ὲςὧ  

23. If f(x)  = ᷿
▄ἫἷἻ◄

▄ἫἷἻ◄▄ἫἷἻ◄

●
▀◄ȟ then 2f(“) = 

(a) 0                      (b) “                      (c) ï“                           

(d) none of these 

Ans. (b) 

Ὢ“  ᷿ Ὠὸééé.(1) 

 Ὢ“  ᷿ Ὠὸ éééé(2) 

[ since cos (“-t)= - cost] 

Ḉ 2f(“)= ᷿Ὠὸ “ 

 

24. Let [x] denotes the greatest integer 

less than or equal to x, then ᷿▼░▪●
Ⱬ

▀●

● =  

(a) ½                    (b) 1 - 
Ѝ

                    

(c) 1                      (d) none of these 

Ans. (b) ᷿ ÓÉÎὼ Ὠὼ ὼ
Ⱦ

 ᷿ ÓÉÎὼ Ὠὼ
Ⱦ

 = ÃÏÓὼ  
Ѝ

ρ

 ρ
Ѝ
  

[ḉ 0 < x < Ḉὼ π 

25. Let g(x) = ᷿█◄▀◄
●

ȟ◌▐▄►▄

█◄ ȟ◄ɴ ȟ ╪▪▀ █◄

 █▫► ◄ɴ ȟ . Then   

 (a) ▌         (b) ▌ ς        

(c) Ὣ          (d) 2 < g(2 )< 4 

Ans. (b) Ὣς  ᷿ ὪὸὨὸ ᷿ ὪὸὨὸ

᷿ὪὸὨὸ ὥί Ὢὸ ρ Ὢέὶ π ὸ ρȟ 

 Ḉ
ρ

ς
Ὠὸ ὪὸὨὸ ρ Ὠὸ  

                                                      έὶȟ

᷿ὪὸὨὸρ ééé. (1) 

ὥί π  Ὢὸ
ρ

ς
 Ὢέὶ ρ ὸ ςȟ  

Ḉ π Ὠὸ ὪὸὨὸ 
ρ

ς
Ὠὸ  

                                                       έὶȟπ

᷿ὪὸὨὸ  ééééé. (2) 

(1) + (2)  Ὣς  

Ḉ  g(2) satisfies the inequality 0 Ὣς ςȢ 

26. The tangent at point P of a curve 

meets the y- axis at B, the line through P 

parallel to y-axis meets the x-axis at A. If 

the area of ῳAOB is constant, the curve is  

(a) parabola                 (b) hyperbola                

(c) ellipse                   (d) circle 

Ans. (b) 
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Let P= (x, y) 

Equation of tangent to the curve at P(x, y) is 

Y- y = ὢ ὼ 

When X= 0, Y= y ï x  

ḈBſ πȟώ ὼ  

Area of ῳAOB ant=k 

Ḉὼώ ὼ ὼώ  ςὯ  

ὼὨώ

Ὠὼ
ὼώ ςὯ ὧ

Ὠώ

Ὠὼ
ώ

ρ

ὼ

ς

ὼ
  

ὍȢὊȢ Ὡ
ρ

ὼ
  

ίέὰόὸὭέὲ Ὥί ὫὭὺὩὲ ὦώ ώȟ
ρ

ὼ
 
ὅ

ὼ
Ὠὼ ὥ  

έὶ ώ ὼ
ὅ

ςὼ
ὥὼ  

έὶ ςὼώ ὅ ςὥὼ  

                                                         

έὶ ςὥὼ  ςὼώ ὅ π éééé.(1) 

Here h= -1, a= a, b= 0 

Ḉ Ὤ> ab.             Hence curve (1) is a 

hyperbola 

27. The function f(k) = 
▀

▀▓᷿

▀●

ἫἷἻ▓ȢἫἷἻ▓

▓
  

satisfies the differentiable equation 

(a) 
▀█

▀▓
█▓ȢἫἷἼ▓                                                     

(b) 
▀█

▀▓
█●ȢἫἷἻ▓   

(c) 
▀█

▀▓
█▓Ȣ╬▫▼▓ = 0                                                    

(d) none of these 

Ans. (a)     Ὢὼ  ὧέίὩὧὯ 

ὨὪ

ὨὯ
ς ὧέίὩὧ Ὧ ɀὧέίὩὧ ὯÃÏÔὯ

 ςὪὯÃÏÔὯ   

έὶ
ὨὪ

ὨὯ
ςὪὯὧέὸὯπ 

 

 

28. The largest value of ócô such that there 

exists a differentiable function f(x) for ïc< 

x < c that satisfies the equation ◐

◐ with f(0)= 0 is 

(a) 1                           (b) “                         

(c) 
Ⱬ
                              (d) 

Ⱬ
 

Ans. (d)      ρ ώ ÔÁÎώ  ὼ

Ὧ 

ḉ f(x) satisfies the equation 

ḈÔÁÎὪὼ ὼ Ὧ 

Now, f(0)= 0= k= 0 

 x= ÔÁÎὪὼ   Ḉ ὼ    

29. If y= (x) and  
Ἳἱἶ●

◐

▀◐

▀●
ἫἷἻ●ȟ

◐ ȟ    ◐
Ⱬ

 equals: 

(a) 1/3                   (b) 2/3                    (c) -

1/3                      (d) 1 
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Ans. (a) Given, 
 

 ÃÏÓὼ  

ééé..(1)   &           ώπ

ρ éééé.(2) 

ρ
Ὠώ

ώ ρ
 

ÃÏÓὼ

ς ÓÉÎὼ
Ὠὼ  

ÌÏÇώ ρ  ÌÏÇς ÓÉÎὼ ÌÏÇὧ 

ώ ρ
ὧ

ς ÓÉÎὼ
  

     ώ ρ éééé..(3) 

ὃὰίέ ὫὭὺὩὲ ώπ ρ ρ
ὧ

ς
ρ ὧ

τ 

ḈὪὶέά σȟώὼ
ς ÓÉÎὼ

ς ÓÉÎὼ
  

Ḉώ
“

ς

ς ρ

ς ρ

ρ

σ
 

 

30. A permutation of 1, 2, é., n is chosen 

at random. Then the probability that the 

numbers 1, 2 appear as neighbor equals 

(a) 
▪
                       (b) 

▪
                         

(c) 
▪

                           (d) 
▪

 

Ans. (a) P(A)=
Ȧ

Ȧ
. 

Since there are n! Permutations total. Since 

1, 2 appear as neighbour, so taking it as a 

group, so there are total (n-1)! as number of 

favorable cases. 

 

 

 

ISI OBJECTIVE SAMPLE PAPER 

WITH  SOLUTIONS  

SET ï 5 

 

There will be 30 questions in MMA Paper. 

For each question, exactly one of the four 

choices is correct. You get four marks for 

each correct answer, one mark for each 

unanswered question, and zero mark for 

each incorrect answer. 

 

1. If ╪▪=᷿
▼░▪▪●

▼░▪●

Ⱬ

▀●ȟ then 

╪ ╪ ╪
╪ ╪ ╪
╪ ╪ ╪

= 

(a) 1                       (b) 0                        

(c) -1                  (d) none of these 

Ans. (b) ὥ ὥ ςὥ π  

 ὥȟὥȟὥȟȣὥὶὩ Ὥὲ ὃȢὖȢ 

Ḉ ὥ ὥ ςὥ ςὥ ρππὨ

ςὥ υπὨ ςὥ  

ὥ ὥ ςὥ ȟὥ ὥ ςὥ   

 

2. If ◄►=
►ϳ+ ►ϳ , then 

В ◄►► В ◄►►  +1 = 

(a)                        (b)                         

(c)                            (d) None of these 

Ans. (c) 

ὸ ς ς σὸ  
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ḈВ ὸ В ς В σВ ὸ 

= 2(ς ρ σВ ὸ

 ς ς ρ σВ ὸ 

=  ρ σВ ὸ 

 

3. If В ►▪
► .r! = 100! - 1, then n equals 

(a) 100                              (b) 101                           

(c) 99                            (d) none of these 

Ans. (c) 

ὸ= r. r != (r+1 -1)r!= (r+1)! ïr! 

ḈВ ὸ ὲ ρȦ ρȦ ὲ ρȦ ρ 

4. If m = В ╪►ᶿ
► , n=В ╫► ᶿ

►  where 

0<a<1,0<b<1,then the quadratic equation 

whose  

roots are a and b is 

(a) mn●+(m+n-2mn)x+mn-m-n+1=0                       

(b) mn●+(2mn-m-n)x+mn-m-n+1=0 

(c) mn●+(2mn+m+n)x+mn+m+n+1=0                    

(d) mn●-(2mn+m+n)x+mn+m+n+1=0 

Ans. (a) 

m = ὥ ȟίὭάὭὰὥὶὰώ ὦ  Ȣ 

Required quadratic equation is 

ὼ ὥ ὦὼ ὥὦ π  

or, ὼ ὼ+ π 

or,  mnὼ ςάὲ ά ὲὼ άὲ ά

ὲ ρ π 

5. If В ►▪
►  = ╪▪, then В ►▪

► ►

= 

(a) ╪▪+╪▪                     (b) ╪▪-╪▪                  

(c) ╪▪-16╪▪                    (d)╪▪+16╫▪ 

Ans. (c) В ςὶ ρ  ρ σ υ

Ễ ςὲ ρ  

ρ ς σ Ễ ςὲ ς

τ φ Ễ ςὲ   

= ὥ ς ρ ς σ Ễ ὲ

ὥ ρφὥȢ   

6. If positive numbers a, b, c be in H.P., 

then equation ● ▓● ╫ ╪

 ▓ ╡ɸ  has 

(a) both roots positive                                      

(b) both roots negative  

(c) one positive and one negative root             

(d) both roots imaginary. 

Ans. (c) 

a, b, c are in H.P. 

H.M. of a and c= b Ѝὥὧ > b  (ḉG.M. > 

H.M.) 

Since A .M. > G.M. 

Ḉ  Ѝὥὧ ὦ  ḉЍὥὧ

ὦ 

2ὦ ὥ ὧ π 

Let f(x)= ὼ Ὧὼ+2ὦ ὥ -ὧ  
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Then f( Њ Њ πȟὪπ ςὦ

ὥ ὧ πȟὪЊ  Њ πȢ 

Hence equation f(x)= 0 has one root in (-

Њȟπ)and other in(πȟЊ). 

7. If the sum of the series В ►▪ᶿ
▪ , |r|<1, is 

s, then sum of the series В ►▪ ᶿ
▪ is  

(a) ▼                       (b) 
▼

▼
                      

(c)
▼

▼
                          (d)

▼

▼
 

Ans. (d) 

s= В ὶ ρ ὶ ὶ ὶ Ễὸέ Њ

  

Ḉ r=1- 
 

 

В ὶ    

8. The limit of the product Ѝ ,Ѝ,é.Ѝ
▪

  

as nŸÐ is   

(a)                                (b) ἴἷἯ                            

(c) 1                             (d) 5 

Ans. (d) Required limit= 

,Ô
ᴼ
υȢυȢυȣȢυ ,Ô

ᴼ
υ Ễ

υ υ  

9. If numbers p, q, r are in A.P. , then 

□ ▬, □ ▲, □ ► (m>0) are in  

(a) A.P.                    (b) G.P.                    

(c) H.P.                       (d)none of 

these 

Ans. (b) ά ȟ ά   

Ḉ q- p= r- q 

Ḉ ά ȟά ȟά  are in G.P. 

10. Let n be a positive integer and 

● ● ▪ ╪ ╪● Ễ ╪ ▪●
▪, then 

the value of ╪ ╪ ╪ ȣȢȢ╪ ▪ is 

(a) 0                                  (b) ╪                                   

(c) ╪▪                                     (d) ╪ ▪ 

Ans. (c)  Replacing x by (- 1/x), we get 

ρ
ρ

ὼ

ρ

ὼ
 ὥ

ὥ

ὼ

ὥ

ὼ
Ễ

ὥ Ȣ
ρ

ὼ

ὥ

ὼ
 

or, ρ ὼ ὼ ὥὼ ὥὼ

ὥὼ Ễ ὥ  éééééé.(1) 

And given ρ ὼ ὼ  ὥ ὥὼ

Ễ ὥ ὼ ééééééé(2) 

Multiplying corresponding sides of (1) and 

(2), we have 

ρ ὼ ὼ ὥ ὥὼ ὥὼ

Ễ ὥ ὼ ὥὼ ὥὼ

ὥὼ Ễ ὥ   éé.. (3) 

ρ ὼ ὼ ὥ ὥὼ ὥὼ

Ễ ὥὼ Ễ ὥ ὼ  ééééé..(4) 

Equating coefficient of ὼ  on both sides of 

(3) and (4) 

ὥ ὥ ὥ ȣȢȢὥ = ὥ. 

11. The set of all real number x such that 

||3-x|-|x+2||=5 is 

(a) [3, Њ)               (b) (-Њȟ              

(c) (-Њȟ [᷾3, Њ)             (d) (-

Њȟ    ᷾ [2, Њ) 
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Ans. (c) ȿȿσ Øȿ ȿØ ςȿȿ ςυ 

σ Ø Ø ς ς|3-x||x+2|= 25 

 Ø ὼ ȿØ ὼ φȿ φ 

So, it is clear that Ø ὼ φ π  , i.e. 

Ø ὼ φ π 

(x-3)(x+2)  0 

So, x  ς Ǫ ὼ σ 

Ḉx  ɸ(-Њȟς [᷾3, Њ)     

 

12. The differential equation of the system 

of circle touch the y ï axis at the origin is 

(a) ● ◐ ●◐
▀◐

▀●
= 0                                       

(b) ● ◐ ●◐
▀◐

▀●
=0  

(c) ● ◐ ●◐
▀◐

▀●
 = 0                                       

(d) ● ◐ ●◐
▀◐

▀●
 

Ans. (d) ὼ ώ ςὥὼ= 0 

2x+2y ςὥ=0 

2(x+ y )=2 ( ) 

2ὼ ςὼώ ὼ ώ 

ὼ ώ ςὼώ πȢ 

13. Let y(x) be a non-trivial solution of the 

second order liner differential equation 

▀◐

▀●
╬
▀◐

▀●
▓◐ ȟ◌▐▄►▄ ╬ πȟὯ

πȟ╬ ▓. Then  

(a) |y(x)| Њ ╪▼ ●ᴼЊ                                              

(b) |y(x)|  ╪▼ ●ᴼЊ      

(c) ἴἱἵ
●O

ȿὁὀȿ exists & is finite                           

(d) none 

Ans. (a) ά ςὧά Ὧ π 

Ḉ m = 
Ѝ   

   [ḉ ὧ Ὧ ὥ  ὧ Ὧ] 

=  ȟ  

The general solution of the given L.D.E. is y 

= ὧὩ ὧὩ ὧὩ

ὧὩ  

So, |y(x)| Њ ὥί ὼO Њ  

14. Let y be a function of x satisfying  
▀◐

▀●
● ◐ ●◐. If y(0)= o and then 

y(1)equals 

(a) 
▄

                      (b) 1/e                     

(c) ▄Ⱦ                          (d) ▄Ⱦ  

Ans. (a) τὼώ=2 ώὼ (Bernoulliôs 

Equation) 

Putting ώ ᾀ, the equation reduces to  

ςὼᾀ= ὼ(linear in z) 

Ḉ I. F.= e᷿ ςὼὨὼὩ  

Multiplying and integrating 

zὩ ὼ᷿Ὡ Ὠὼ   (put ὼ ό 

= ὼ ρὩ ὧ 
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Ḉ General solution is given by:- ώ

ὼ ρ ὧὩ  

Since y(0)=0, so, c=  

Ḉy(1)= . 

15. Let ●░ are non -ve reals and s= ●

● Ễ ●▪ȟ◄▐▄▪ ●● ●●  ȣ

●▪ ●▪   

(a) 
▼

                           (b) 
▼

                          

(c) 
▼

                             (d) none 

Ans. (c) (ὼ ὼ ὼ Ễ (ὼ ὼ

ὼ Ễ)  ὼὼ ὼὼ  ȣ ὼ ὼ 

As when expanding LHS, we must get RHS 

and many additional non- negative terms 

since ὼ πȢ 

Thus maximum achieved by taking ὼ

ὼȟὼ ί ὥ and all other terms 0, but 

x(s-x)   with equality when x =  (using 

AM  GM ) 

16. For any positive reals x, y, z and a is 

the arithmetic mean of x, y, z then ●●◐◐◑◑  

is 

(a) ●◐◑╪                 (b) < ●◐◑╪                 

(c) > ●◐◑╪                  (d) none 

Ans. (a) Let ώ ᾀ , then ὼώ ὼώ , 

as    is obviously true. 

Similarly, ώᾀ ώᾀὥὲὨᾀὼ  ᾀὼ 

Multiplying all these, ὼώᾀ

 ὼ Ȣώ Ȣᾀ  

ᵼὼώᾀ  ὼώᾀ

 ὼ Ȣώ Ȣᾀ  

ᵼ ὼώᾀ ὼώᾀ 

ᵼ ὼώᾀ ὼώᾀ 

17.  The number of integers between 1 

and 567 are divisible by either 3 or 5, is 

(a) 200                     (b)  250                        

(c) 300                          (d) none 

Ans. (d)  Let z= {1, 2, 3, é., 566, 567} 

P = {x  ɸ  ὨὩὺὭὨὩί ὼ} and  

Q = { x  ɸ  ὨὩὺὭὨὩί ὼ }  

Here, |P|= 189 [ḉ 567= 189 σ] 

And |Q|= 113 [ḉ 567= 113 υ ς] 

P ᷊ ὗ= set of multiple of both 3 and 5, 

| P ᷊ ὗ |=37; |P ᷾ ὗ|= 189+ 113- 37= 265. 

18.  Sets A and B have 3 and 6 elements 

respectively.  The minimum number of 

elements          in A ᷾B is 

(a) 3                               (b) 6                                  

(c) 9                                (d) none 

Ans. (b) n(A  ᷾B) ÍÁØ ὲ ὃȟὲ ὄ  

Thus n (A ᷾  B) ÍÁØ {3, 6}  = 6. 

19. A has n elements. How many (B, C) 

are such that ║Ṗ╒Ṗ═ ? 

(a) ▪                        (b) ▪                       (c) 
▪                                  (d) none 

Ans. (b) There are  choices for a subject 

B with m elements. 
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Then each of the remaining n-m elements 

can be in C or not, so there are ς  

choices for C 

Thus the total no of pairs (B, C) is 

Вς Ȣὲ Вς Ȣὲ = ρ ς σ 

(from binomial theorem) [ḉὲ ὲ  ] 

20. The value of the integral 

᷿

●

●●
●

●●

 dx, where [.] denotes greatest 

integer function is 

(a) 0                          (b) 10                              

(c) -10                                    (d) none of 

these 

Ans. (d) 

Let Ὢὼ   

Clearly f is not defined if x= 0 and when 

3x= [x] 

So in (-10, 0), f is not defined at x=  Ȣ 

When xɸ ρπȟ  

[x] < 0 and 3x- [x]< 0 

So, π Ὢὼ ρ 

When x ɸ  ȟπ 

[x] < 0 and 3x- [y] > 0  f(x)= -1 

ὪὼὨὼ  Ὠὼ
Ⱦ

ρ
Ⱦ

Ὠὼ

ὼ

ρ
σ
ρπ

ὼ
π
ρ
σ

ρ

σ
ρπ π

ρ

σ

 ρπ
ς

σ
 

21. The equation ᷿ ╪ȿἻἱἶ●ȿ
╫Ἳἱἶ●

ἫἷἻ●

Ⱬ

Ⱬ

╬▀●= 0 gives a relation between  

(a) a, b and c                  (b) a and b                   

(c) b and c                    (d) a and c 

Ans. (d) I = 2a᷿ ȿÓÉÎὼȿὨὼ π

᷿ ὧ Ὠὼ ςὥ᷿ ίὭὲὼὨὼ ὧȢ 

ςὥὧέίὼ

“
τ
π

“

ς
ὧ

ςὥ
ρ

Ѝς
ρ

“

ς
ὧ 

22. Let f(x) = max. {2- x, 2, 1+ x} then 

᷿ █●▀●= 

(a) 0                          (b) 2                         (c) 

9/2                                (d) none of these 

Ans. (c) Ḉ f(x) = 2-x,    xÒ 0 

                        = 2,       0ÒxÒ1 

                        = 1+ x,  x Ó1 

I= ᷿ ὪὼὨὼ  ᷿ ὪὼὨὼ

᷿ὪὼὨὼ  ᷿ ς ὼὨὼ ᷿ς Ὠὼ 
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ςὼ
ὼ

ς

π

ρ
ςὼ
ρ

π

π ς
ρ

ς
ςρ π

ω

ς
 

23. Let f(x) be a continuous function such 

that f(a-x)+f(x)=0 for all x [ɸ0, a].  

Then ᷿
▀●

▄█●

╪
 equals 

(a) a                     (b) a/2                       (c) ½ 

f(a)                            (d) none of these 

Ans. (b) Given, f(a- x)= - f(x) 

Now 2I= ᷿ ᷿

᷿ ᷿ ᷿Ὠὼ ὥ  

ḈὍ
ὥ

ς
 

24. Let f(x) be an integrable odd function 

in [-5, 5] such that f(10+ x)= f(x), 

then ᷿ ἮἼἬἼ
ὀ

ὀ
 equals 

(a) 0                            (b) 2᷿ἮὀἬὀ
ὀ

                    

(c) > 0                      (d) none of these 

Ans. (a) Let y= ᷿ ὪὸὨὸéé (1) 

Then, Ὢὼ ρπȢρ Ὢὼ π  [ḉ 

f(10+x)= f(x)] 

Ḉ y is independent of x. 

Putting x= -5 in (1), we get 

y= ᷿ ὪὸὨὸ π éééé. (2) 

Since y is independent of x, therefore y has 

same value for all x. 

Ḉ᷿ ὪὼὨὼ= 0 

25. If  ᷿ ●▄●▀● ▓᷿ ▄●▀●, then 

(a) k > 1                          (b)  0 < k < 1                                

(c) k=1                          (d) none 

Ans. (b) Here 0 < x < 1 

0< xὩ Ὡ π  ᷿ ὼὩ Ὠὼ

 ᷿ Ὡ Ὠὼ π Ὧ᷿ Ὡ Ὠὼ ᷿Ὡ Ὠὼ 

π Ὧ

ρ                                 ὨὭὺὭὨὭὲὫ ὦώ Ὡ Ὠὼ 

26. Consider the parabola 3◐ ◐

● =0. The points on the axis of this 

parabola from where 3 distinct normals 

can be drawn are given by 

(a) ȟ▐ȟ◌▐▄►▄ ▐                                           

(b) ▐ȟ ȟ◌▐▄►▄ ▐      

(c) ▐ȟ ȟ◌▐▄►▄ ▐                                             

(d) none of these 

Ans. (c) 

Given parabola is ώ ςὼ  

Let X= ὼ ȟὣ ώ  

Ḉὣ ςὼ becomes the equation of parabola 

with reference to the new origin. 

Hence equation of normal will be 



Solving Mathematical Problems 

 

42 
 

Y= mX ï m- ὼ  

  [ḉ three normals are drawn from point on 

the axis (H, 0) (say)] 

Ḉ H= ρ    m= ±ЍςὌ ρ 

For m to be real, H > ½  

 Ὤ Ὤ  

[where h is the abscissa w.r.t. the previous 

co-ordinate system] 

Hence the points are given by 

Ὤȟ ȟύὬὩὶὩ Ὤ Ȣ 

27. A (●ȟ◐) and B (●ȟ◐) are any two 

points on the parabola y= c● ╫● ╪. 

If P(●ȟ◐) be the point on the arc AB 

where the tangent is parallel to the chord 

AB, then 

(a) ● is the A.M. between ●╪▪▀ ●         

(b) ● is the G.M. between ●╪▪▀ ● 

(c) ● is the H.M. between ●╪▪▀ ●         

(d) none of these 

Ans. (d) Slope of tangent at p= 

ὥὸ ὼȟώ ςὥὼ ὦ                 

[given]ééé.(A) 

ḉ A and B lie on the parabola, 

Ḉώ ὥὼ ὦὼ ὧ éééééé(1) 

And ώ ὥὼ ὦὼ ὧ ééééé..(2) 

Ḉ ώ  ώ ὥὼ ὼ ὼ ὼ

ὦ ὼ ὼ  

Ḉ ὥ ὼ ὼ  ὦ 

Ḉ From (A), aὼ ὼ ὦ ςὥὼ  ὦ 

 ὼ  

28. Let P (‌,ɓ) be any point on parabola 

◐ ● ♫ . M is the foot of 

perpendicular from the focus S to the 

tangent at P, then the maximum value of 

area of 

(a) 1                           (b) 2                         (c) 
Ⱬ
                             (d) 

Ⱬ
   

Ans. (a) Let ‌= ὸȟ‍ ςὸ 

Ḉ 0Ò 2t Ò 2   0Ò t Ò 1 

Equation of tangent at (ὸȟςὸ Ὥί ώὸὼ

ὸ 

If S be the focus, then S ſ(1, 0) 

SM= 
ȿ ȿ

Ѝ
 Ѝρ ὸ 

PS= ὸ ρ τὸ ὸ ρ 

PM= ЍὖὛ Ὓὓ ὸ Ѝὸ ρ 

Area of ῳ PMS= ½ .PM.SM= ½ 

.tЍὸ ρȢЍὸ ρ 

  

Which is an increasing function hence its 

maximum value occurs at t= 1 

Ḉ Maximum area= 1 sq. unit. 

 

29. The point A on the parabola ◐ ● 

for which |AC-AB | is maximum, where 

Bḳ ȟ╪ ╪▪▀ ╒ḳ ╪ȟ  is 
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(a) (a, 2a)                 (b) (4a, 4a)                   

(c) (a- 2a)                      (d) none of 

these 

Ans. (a) 

For any three points A, B, and C 

|AC - AB|Ò BC 

Ḉ required point A will be on the 

intersection of BC and the parabola. 

Ḉ Aſ (a, 2a) [ḉ AB ia tangent to the 

parabola] 

30. The mean and variance of a binomial 

variable X are 2 and 1 respectively. If X 

takes values greater than 1, then its 

probability will be  

(a)                                (b)                                  

(c)                                    (d) none of these 

Ans. (b) 

Given, np= 2, npq= 1 

Ḉ q= ½ , p= ½ , n= 4 

Now p(X> 1)= 1- P(XÒ 1) 

= 1- [P(X=0)+P(X= 1)] 

= 1- [τ ὴή τ ὴή ρ

τȢ  ρ  

 

 

 

 

ISI OBJECTIVE SAMPLE PAPER 

WITH  SOLUTIONS  

SET ï 6 

 

There will be 30 questions in MMA Paper. 

For each question, exactly one of the four 

choices is correct. You get four marks for 

each correct answer, one mark for each 

unanswered question, and zero mark for 

each incorrect answer. 
 

1. If x =ɸ{1, 2, 3,éé, 9}and 

fn(x)=xxxééx (n digits),then  

█▪(3)+█▪(2) = 

(a) 2█▪(1)                                                                 

(b) █▪(1) 

(c) █▪(1)                                                                   

(d) █▪(4) 

Ans. (c) 

Ὢὼ ὼȢρ ὼȢρπ ὼȢρπ

ỄὼȢρπ ὼ ρπ ρ  

ḈὪ σ Ὢς ρπ ρ

ρπ ρ ρπ ρ ρπ ρ ς

 Ὢ ρ 

2. If ╪░ɸR-{0}, i=1, 2, 3, 4 and xɸR and 

В ╪░░ )● - 2x(В ╪░░ ╪░+1) + В ╪░░  Ó 

0, 

Then ╪ ,╪ ,╪ ,╪  are in 

(a) A.P.                            (b) G.P.                         

(c) H.P.                           (d) none of these 
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Ans. (b) 

Given quadratic expressionπ 

Ḉ D π 

В ὥὥ ρ

В ὥ В ὥ π 

ὥὥ ὥὥ ὥὥ ὥ ὥ

ὥ ὥ ὥ ὥ π 

ὥ ὥὥ ὥ ὥὥ

ὥὥ ὥὥ π 

ὥ ὥὥ πȟὥ ὥὥ

πȟὥὥ ὥὥ π 

 

3. Let a = 
▪Ȧ
 + В

►

► Ȧ

▪
► , b = 

□Ȧ
 + 

В
►

► Ȧ

□
►   then a+b equals 

(a) 0                         (b) 1                       (c)2                                  

(d) none of these 

Ans. (c) 

Ȧ Ȧ Ȧ Ȧ
  

Ḉ В
Ȧ
ρ

Ȧ
 ὥ ρ 

Similarly, 
Ȧ
В

Ȧ
ρ 

Ḉ a= 1, b=1 a+ b= 2 

4. If В▓▪
▪
 =21, where [x] denotes 

the integral part of x, then k= 

(a) 84                               (b) 80                             

(c) 85                      (d) none of these 

Ans. (b) 

21= В ȟύὬὩὶὩ ά ὯȦ 

= Ễ

Ễ  

π π Ễὸέ υω ὸὩὶάίȢ ρ ρ

Ễὸέ Ὧ υωὸὩὶάί  

Ḉ 21= k- 59  k= 80. 

5.  Let f: RŸR such that f(x) is 

continuous and attains only rational value 

at all real x      and f(3)=4. If   

╪ ,╪ ,╪ ,╪ ,╪  are in H.P., then 

В ╪►► ╪► = 

(a) f(5).╪╪              (b) f(3).╪╪                 

(c) f(3).╪╪                     (d) f(2).╪╪  

Ans. (a) 

Since f(x) is continuous and attains only 

rational values 

Ḉ f(x)= constant= 4 

Ḉ f(2) = f(3) = f(5) = 4 

Since ὥȟὥȟὥȟὥȟὥ are in H.P. 

Ḉ  ὥ ὥ ὥὥ ὥ ὥ ὥ ὥ

τὥ ὥ ὪυȢὥ ὥ 

6.  If three successive terms of a G.P. with 

common ratio r >1 from the sides of a 

triangle and [r] denotes the integral part 

of x, then [r] + [-r]=  

(a) 0                             (b) 1                            

(c) -1                                 (d) none 

Ans. (b) 

Since root of equation 
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F(x)= ὼ ςὥ σὼ ω π lie between-

6 and 1 

Ḉ(i) D π  (ii) f( -6)> 0   (iii) f(1) > 0   (iv) -

6 <   (v) 1 >  

Hence 6 ‌  

Ḉ|a| =6 

ὥ ς σὨ ς σȢ  ς   

ρψȢ   

Ḉ ὥὬ Ȣ ρς 

7. If ●ȟ●ȟ●ȟ●ȟ● are in H.P. then 

●●
В ●▓▓  ●▓  is a root of equation 

(a) ● ●                                                    

(b) ● ●   

(c) ● ●                                                  

(d)  ● ●  

Ans.(c) 

ὼȟὼȟὼȟὼȟὼ  are in H.P. 

ḈВ ὼὼ ὼὼ ὼ ὼ ὼὼ

ὼ ὼ τὼὼ 

Ḉ В ὼὼ τ 

Clearly, 4 is a root of equation 

ὼ ωὼ ςπ =0. 

 

8. Let f : (0, Њ) R and F(x)= ᷿ █◄
●

▀◄ 

If F ●  ● ●ȟ◄▐▄▪ █  

(a) 5/4                                  (b) 7                                    

(c) 4                                     (d) 2 

Ans. (c) 

Given, F(x)= ᷿ ὪὸὨὸ ééé(1) 

Ὂὼ  ὼ ρ ὼ ééé..(2) 

From (1), Fô(x)= f(x) 

Ḉ f(4)= Fô(4)éééé..(3) 

From (1), 

Fô(ὼ).2x= 2x+ 3ὼ 

 Fô(ὼ  ḉπ ὼ  ЊḈὼ π 

Ὂ τ τ [Put x= 2] 

Ḉ from (3), f(4)= 4 

9. If n > 1 then ᷿
▀●

● ●  ▪
 = 

(a) 
▪

▪
                               (b) 

▪

▪
                             

(c) 
▪

▪
                             (d) 

▪

▪
 

Ans. (a) 

Put z= x+Ѝρ ὼ  

Ḉ z- x= Ѝρ ὼ => ᾀ ὼ ςᾀὼ ρ

ὼ => ὼ  

ḈὨὼ
ρ

ς

ᾀȢςᾀ ᾀ ρȢρ

ᾀ
Ὠᾀ

ᾀ ρ

ςᾀ
Ὠᾀ 

When x= 0, z= 1 and when x= Њȟᾀ Њ 
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Ḉ I= ᷿ Ὠᾀ ᷿ ᾀ

ᾀ Ὠᾀ  

ρ

ς
π

ρ

ρ ὲ

ρ

ρ ὲ

ρ

ς

ςὲ

ρ ὲ
ὲ

ὲ ρ
  

10. If f(x)= ae2x+ bex +cx satisfies the 

conditions f(0)= -1, fô(log 2)= 28, 

 ᷿ █● ╬●▀●
ἴἷἯ

, then 

(a) a= 5, b=6, c= 3            (b) a= 5, b= - 6, 

c= 0            (c) a= -5, b=6, c= 3           (d) 

none 

Ans. (b) 

Given f(x)= ὥὩ ὦὩ ὧὼ éé(1) 

ὫὭὺὩὲȟὪπ  ρ ὥ ὦ  ρé..(2) 

fô(x)= 2 ὥὩ ὦὩ ὧὼ 

Ḉfô (log 2)= ὥὩ ὦὩ ὧ 

Given 8a+ 2b+c= 28ééé.(3) 

Given, ᷿ ὥὩ ὦὩ Ὠὼ   

ὥ

ς
Ὡ ὦὩ

ÌÏÇτ

π

σω

ς
 

 Ὡ ὦὩ ὦ  

 15a + 6b= 39ééé.(4) 

Thus a= 5, b= -6, c= 0 

11. Let  
▀

▀●
█●  

▄Ἳἱἶ●

●
ȟ●

πȢ  ὍὪ ᷿
▄Ἳἱἶ●

●
▀● █▓  █ ,  

then one of the possible value of k is 

(a) -4                                (b) 0                           

(c) 2                                      (d) 16 

Ans. (d) 

Given, Ὢὼ ȟὼ π  

ὲέύ Ὅ  ᷿ Ὠὼ [put z= ὼȟὨᾀ

ςὼ Ὠὼ] 

Ḉ I= ᷿ Ὠὼ  ᷿ Ὠᾀ

Ὢᾀ Ὢρφ Ὢρ 

 

Ḉ f(k)= f(16) 

Ḉ one possible value of k= 16 

12. All the values of a for which ᷿ ╪

╪● ●  ▀●  are given by 

(a) a= 3                     (b) a                           

(c) 0 ╪                      (d) none 

of these 

Ans. (a) 

 ὥ τ τὥὼ τὼ Ὠὼ

ὥ ὼ
ς

ρ
ς ςὥ ὼ

ς

ρ

ὼ
ς

ρ
 

ὥ ς ςὥσ ρυ ȟὋὭὺὩὲȟὥ

φὥ ςρ ρς 

ὥ φὥ ω π  ὥ σ

π  ὥ σ π

ὥ σ 
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13. ἘἼ
▪O
В

►▓

▪▓
▪
► ȟ▓ , is equal to  

(a) 
▓

▓
                               (b) 

▓

▓
                               

(c) 
▓

                               (d) 
▓

▓
 

Ans. (d) 

Reqd. limit= ,Ô
ᴼ
В

,Ô
ᴼ
ςВ

Ȣ
 ,Ô
ᴼ
ςВ

 ς᷿ὼὨὼ ςȢ   

14. ἘἼ
▪O

▪Ȧ

▓▪▪
  ▪ȟ▓ ȟ is equal to 

(a) 
▓

▄
                              (b) 

▄

▓
                                

(c) 
▓▄

                                     (d) none of 

these 

Ans. (c) 

Let P= ,Ô
ᴼ

Ȧ Ⱦ

,Ô
ᴼ

Ȧ Ⱦ

 

 

15. ἘἼ
▪O
В Ѝ▪

Ѝ► Ѝ► Ѝ▪

▪
► = 

(a)                               (b)                                    

(c)                                    (d) none of these 

Ans. (c) 

Required  limit  

= ,Ô
ᴼ
В Ѝ

ЍȢ

 ,Ô
ᴼ
В

 

Ȣ 

ρ

Ѝὼ σЍὼ τ
Ὠὼ 

Put z= σЍὼ τ, then dz= 
Ѝ
 Ὠὼ 

When x= 0, z= 4, when x= 1, z= 7 

ḈReqd. limit= ᷿  

  

16. If f(x)= excosx.sinx, |x|

ȟ▫◄▐▄►◌░▼▄ ◄▐▄▪ ᷿ █●▀● is equal to 

(a) 0                                 (b) 1                                  

(c) 2                                    (d) 3 

Ans. (c) 

ὪὼὨὼ  ὪὼὨὼ ὪὼὨὼ

 Ὡ ȢÓÉÎὼ Ὠὼ

 ς Ὠὼ π ςσ ςȟ 

ς  [ḉὩ ȢÓÉÎὼ  Ὥί ὥὲ έὨὨ ὪόὲὧὸὭέὲ

ς] 

18. The area of the region enclosed by the 

curves y= xex and y= xe ïx and the line x= 

1, is 

(a) 1/e                         (b) 1- 1/e                            

(c) 2/e                                     (d) 1- 2/e 

Ans. (c) 

y=xὩ éé.(1) 

y= xὩ éé(2) 

equating y from (1) and (2) we get 
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xὩ ὼὩ ὼὩ Ὡ π 

x= 0 

Ḉ Required area= ᷿ ώ ώ Ὠὼ

 ᷿ ὼὩ ὼὩ Ὠὼ ὼὩ

ὩɂὼὩ Ὡ  

Ὡ Ὡ π Ὡ

Ὡ Ὡ π ρ
ς

Ὡ
 

19. The area bounded by y = xe|x| and the 

lines |x|=1,  y= 0 is 

(a) 1                            (b) 2                                   

(c) 4                                         (d) 6 

Ans. (b) 

For x Ó 0, curve is y= xὩéé..(1) 

 

For curve (1), Ὡ ρ ὼ  π 

Ḉ y is increasing. 

Ὠώ

Ὠὼ
Ὡ ς ὼ π 

Ḉ curve is convex downward. 

For x Ò 0, y= xὩ  

Ḉ Ὡ ρ ὼ  π 

Ḉ y is increasing 

Ὠώ

Ὠὼ
Ὡ Ὡ ρ ὼ π

 Ὡ ς ὼ π 

Ḉ curve is concave downward. 

Required area = 2᷿ ὼὩὼὨὼ ςὼὩ

Ὡ ς Ὡ Ὡ π Ὡ ς 

 

20. A bag contains unlimited number of 

white, red, black, and blue balls. The 

number of ways of selecting 10 balls so 

that there is at least one ball of each 

colour is 

(a) 180                    (b0 270                           

(c) 192                                  (d) none 

Ans. (d) Number of ways= coefficient of 

ὢ Ὥὲ ὢ ὢ ὢ Ễ  

= coefficient of ὢ Ὥὲ ὢ ρ ὢ  

= coefficient of ὢὭὲ  ρ ὢ  

= 
ȢȢ

  [ḉcoefficient of ὼὭὲρ

ὢ  =
ȢȢ

] 

=  = 84. 

21. The number of ways of selecting r 

balls with replacement out of n balls 

numbered  

1, 2, 3, é., 100 such that  the largest 

numbered selected is 10 is 271, then r= 

(a) 3                               (b) 4                            

(c) 5                                  (d) none 

Ans. (a) from the given condition, we can 

write 

ρπ ω= 271, 

Applying Trial and error method:- 

r= 1,     10-9= 1 
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r =2,      ρπ ω= 19 

r = 3,      ρπ ω = 271 

Ḉ r= 3. 

22. N men and n women sit along a line 

alternatively in x ways and along a circle 

in y ways such that x= 10y, then the 

number of ways in which n men can sit at 

a round table so that all shall not have 

same neighbours is  

(a) 6                              (b) 12                              

(c) 36                                     (d) 

none 

Ans. (b) 
Ȣ

 
ςὲ 

ᵼ  x = 2ny = 10y  ᵼ n = 5 

Hence the required number = τ= 12. 

 

23. A contest consists of predicting the 

result (win, draw or defeat) of 10 

matches. The number of ways in which 

one entry contains at least 6 incorrect 

results is 

(a) В ╬►Ȣ
►

►                        (b) 

В ╬►Ȣ
►

►                  (c) 

В ╬►►               (d) none 

Ans. (d) Since total number of ways 

predicting the results of one match is 3 , so 

results of 10 match is σ , now number of 

ways that the result of one match is correct 

is 1 and also number of ways to predict 

wrongly of one match is 2 . 

No. of ways to predict wrongly exactly r 

matches =ρπȢς ρ  

Ḉ The required number is σ

В ρπȢς 

24. Let 1 to 20 are placed in any around a 

circle. Then the sum of some 3 

consecutive numbers must be at least  

(a) 30                          (b) 31                        

(c) 32                             (d) none 

Ans. (c) Suppose ὼȟὼȟȣȢȟὼ  be the 

numbers placed around the circle. Now the 

mean of the 20 sums of 3 consecutive 

numbers such as (ὼ ὼ ὼ), (ὼ ὼ

ὼ), é..,  

(ὼ ὼ ὼ ), (ὼ ὼ ὼ) is 

σὼ ὼ Ễ ὼ  = 

31.5 

Thus from Pigon hole principle that at least 

one of the sums must be  32. 

 

25. The number of different sevenïdigit 

numbers can be written using only there 

digits 1, 2, 3 under the condition that the 

digit 2 occurs twice in each number is 

(a) 512                          (b) 640                         

(c) 672                               (d) none 

Ans. (c) We have to put 2 twice in each 

numbers, so any 2 out of the 7 places can be 

chosen in χὧ ways. The remaining 5 places 

can be filled with the other two numbers in 

ς ways. 
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The required numbers of numbers are χὧ

ς= 672. 

 

26. The value of В ▓
░

╜ ▓
░

╜ ▓

░
 Ⱦ░

 ╜ , where M - k > 100, k >100, is 

(a) 
▓

╜
                               (b) 

╜

▓
                                  

(c) 
▓

╜
                                    (d) none 

Ans. (a) {В Ⱦ  

= ( )В В  

= Ȣ
 

 

Ȣ  

 
 = . 

 

27. Let n be an odd positive integer. If 

░ȟ░ȟȣȢȟ░▪ is a permutation of 1, 2, 3, 

é., n.  

Then (1-░)(2-░)é.(n-░▪)is 

(a) Odd                         (b) even                          

(c) prime                     (d) none 

Ans. (b) since n is odd, let n= 2m+ 1, where 

m is a non-negative integer.  

Then set s ={1, 2, é, n} contains m+ 1 odd 

nos, namely 2, 4, é, 2m. 

This is also true for the 

permutation ὭȟὭȟȣȢȟὭ of s.  

Consider m+ 1 numbersρ Ὥ, σ Ὥ, é. n 

- Ὥ which are of the from r - Ὥ, where r is 

odd. 

Since Ὥ is even for only m values of s, by 

P.H.P. , one of the m+ 1 , numbers, 

ὭȟὭȟȣȢȟὭ, say it is odd, where t is also 

odd. Hence t-Ὥ is even and the product (1-

Ὥ)(2-Ὥ)é.(n-Ὥ) is even. 

 

28. The value of  В Ἳἱἶ
Ѝ▪ Ѝ▪

▪▪

Ð
▪  

(a) 
Ⱬ
                               (b) 

Ⱬ
                               

(c) - 
Ⱬ
                                      (d) 

Ⱬ
 

Ans. (b) 

ὸ  ÓÉÎ
Ѝ Ѝ

  

Ḉὸ ÓÉÎ
Ѝ

ÓÉÎ
Ѝ

 

ḈὛ ÓÉÎρ ÓÉÎ
Ѝ

 

Ḉ ὛÐ  ,Ô
ÐO
Ὓ  ÓÉÎρ ÓÉÎπ 

 
“

ς
π  

“

ς
 

 

29. The number of ways to give 16 

different things to 3 persons, according as 

A< B < C       so that B gets 1 more than A 

and C get 2 more than B, is 

(a) 4!5!7!                     (b) 
ȦȦȦ    

Ȧ
                         

(c) 
Ȧ    

ȦȦȦ    
                           (d) none 

Ans. (c) Here x+ y +z=16, x= y+1, y= z+2 

Ḉx=4, y=5, z= 7 
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Ḉ Required number of ways = ρφὧ

ρςὧ χὧ
Ȧ    

ȦȦȦ    
  

 

30. For how many positive integers n less 

than 17, n+ n+1+ n+2 is an integral 

multiple of 49?           (a) 4                              

(b) 5                              (c) 6                               

(d) none 

Ans. (b) n+ n+1+ n+2= 

n{1+(n+1)+(n+2)(n+1)} 

= n ὲ ς  

Since 49 divides ὲ ς Î, so either 7 

devides (n+2) or 49 divides n. Thus n=5, 

12, 14, 15, 16, i.e. number of integers are 5. 

 

ISI OBJECTIVE SAMPLE PAPER 

WITH  SOLUTIONS  

SET ï 7 

 

There will be 30 questions in MMA Paper. 

For each question, exactly one of the four 

choices is correct. You get four marks for 

each correct answer, one mark for each 

unanswered question, and zero mark for 

each incorrect answer. 
 

1. Let x, y, z be different from 1 satisfying 

x+ y +z = 2007, 

Then the value of 
●
 
◐
 
◑
 is 

(a) 0        (b) 1        (c) 2008        (d)  

Ans:- (a)     

= 
 

  

 =  = 0 

2. In a ῳABC, if r= ► ►

►ȟ╪▪▀ ╪▪▌■▄ὃ
Ⱬ
 ◄▐▄▪ ◄▐▄ ►╪▪▌▄ ▫█ 

▼

╪
  is equal to 

(a) (½, 2)                      (b) (½, Ð                        

(c) (½, 3)                                   (d) (3, Ð  

Ans. (a) 

ὶ  ὶ ὶ ὶ 

                   
ȹ ȹ ȹ ȹ

 

ρ

Ó

ρ

Ó Á

ρ

Ó Â

ρ

Ó Ã
 

ςÓÁ

ςÓÂ Ã

ÓÓ Á

Ó Â Ó Ã
 

ςÓÁ

Á
 ÃÏÔ

!

ς
 
Ó

Á
ρ

ς
ÃÏÔ
!

ς
ρ 

Ó

Á

ᶲ
ρ

ς
ȟς 

 

3. If ╪ȟ╪ȟȣȢȟ╪▪ are positive real nos, 

then  
╪

╪

╪

╪
Ễ

╪▪

╪▪

╪▪

╪
 is always  

i) ▪     ii)  ▪       iii)  ▪ ▪      iv) none of 

these. 

Ans:- AM  GM gives 
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Ễ  ὲ ȢȣȢ Ȣ  = 1 

Ḉ Ễ  ὲ 

 

4. The maximum possible value of x◐◑ 

subject to the condition xyz  and  

x+y+z = 3 is 

i) 1               ii)            iii)           iv) 

 

Ans:- x+ y+ z = 3 

ᵼ x. σȢ σ 

Applying AM  GM, 

So,   
Ȣ Ȣ

 φ ὼ  

 ᵼ   
Ȣ

     

ᵼ xώᾀ .  

5. If y(t) is a solution of (1+t)
▀◐

▀◄
◄◐  

and y(t) then y(1) equals 

(a) ½          (b) e + ½        (c) e+ ½            

(d)- ½  

Ans:- (d) ώ    

ḈI.F. = Ὡ᷿ Ὡ  

Ὡ Ȣρ ὸ 

Multiplying and integrating 

yὩ Ȣρ ὸ Ὡ᷿ Ȣρ ὸ Ὡ

ὧ 

When y(0) = -1,  c= 0. 

ḈyὩ Ȣρ ὸ Ὡ  

Ḉy=              Ḉy(1)= - ½. 

6. If the quadratic equation ● ╪●

╫  has non- zero 

Integer solutions, then 

a) ╪ ╫ is a prime number 

b) ╪╫ is prime number 

c) Both a) and b) 

d) Neither a) nor b) 

Ans:- (d) ‌+‍= -a, ‌‍= (b+ 1) 

Ḉ ὥ ὦ  ɻ ɼ ɻɼ ρ  

= (‌ ρ)( ‍ ρ) 

7. Let u = Ѝ Ѝ  and 

v= Ѝ Ѝ , 

Then for each positive integer n, ◊▪

○▪  ȩ 

(a) -1                         (b) 0                           

(c) 1                           (d) 2  

Ans:- (b) ό Ѝυ ς Ѝυ ς

σЍυ ς Ѝυ ς Ȣό 

i.e. ό τ σό 

ᵼ (u-1)( ό ό τ)= 0 

ό ό τ is always +ve. So, u= 1 

Similarly ὺ ρυὺ ρφ π 
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ᵼ (v +1)( ὺ ὺ ρφ)= 0 

ᵼ v= -1 

So, for each n, ό ὺ  = 0 

 

8. The number of real values of x 

satisfying the equation 

●Ȣ ●
●
Ȣ●= 4 is / are 

(a) 1                           (b) 2                          

(c) 3                                   (d)4 

Ans:- (a) if x < 0, LHS = -ve but RHS= +ve 

If x = 0, LHS= not defined. 

If x > 0, use AM  GM inequality 

ὼȢς
ρ

ὼ
Ȣς ςς  

ςȢЍς =4 

ᵼ ὼȢς = Ȣς ; so, x= 1. 

9. Let f (x) and g (x) be functions, which 

take integers as arguments. Let                                 

f (x+ y) = f (x) + f (y) + 8 for all integers x 

and y. Let f (x) = x for all negative 

numbers x and let g(8)=17,  then f (0)=? 

(a)  8                     (b) 9                   (c) 

17                           (d) 72 

Ans:- (c) put x = -8, y= 8 in the given 

functional equation, 

10. Let x = [
Ȣ Ȣ Ȣ

 
], where [x] 

denotes the greatest integer integer less 

than or equal to x. then 
● Ȣ●

●
 is 

(a) 80                               (b) 80.2                        

(c) 80.5                           (d) 81  

Ans:- (b) x= [3. Ȣ Ȣ Ȣ ] 

= [3(1+ )(1+  )(1- )(1- )] 

= [3(1- )( 1- )] 

ᵼ x=2. 

11. A graph defined in polar co ï 

ordinates by r (—) = cos —+ . The smallest 

x ïco- ordinates of any point on this 

graph is  

(a) 1/16                    (b) -1/16                   

(c) 1/8                      (d) -1/8 

Ans:- (b) x =r cos— 

= ÃÏÓ— ὧέί— 

= (ὧέί—  = 1/16 

12. A monic polynomial is one in which 

the coefficient of the highest order term is 

1. The monic polynomial P(x) (with 

integer coefficient) of least degree that 

satisfies P (Ѝ Ѝ )= 0 is 

(a) ● ● ● =0                                 

(b) ● ● = 0 

(c) ● ● ● =0                                   

(d) ● ●  

ANS:- (b) Let x=Ѝς Ѝυ . Squaring, ὼ

χ ςЍρπ 

ᵼ ὼ χ ςЍρπ. Squaring again, ὼ

ρτὼ ω= 0 
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13. The number of distinct real roots of 

the equation ● ●  ●

●  is 

(a) 1                        (b) 2                              

(c) 3                                    (d) 4 

Ans:- (a) ὼ τ  ςὼ σ     ᵼ ὼ

τ ςὼ σ 

Giving x2 ï 2x + 7 = 0 and x2 +2x +1 = 0. 

Solving x = - 1 only one real root. 

14. If in an isosceles triangle with base óaô, 

vertical angle 20Ј and lateral side of each 

wih length óbô is given then the value of 

╪ ╫ equals 

(a) 3ab                             (b) 3a╫                     

(c) 3╪╫                             (d) 3 

Ans:- (b) sin 10Ј =  ᵼÓÉÎσπЈ

σ ίὭὲρπЈτίὭὲρπЈ 

ᵼ  

ᵼ 1 =  

ᵼ ὥ ὦ σὥὦ. 

15. If ╪ ╫ ╬ ╪╫ , then the 

point of concurrency of family of lies ax+ 

by+ c= 0 lies on the line 

(a) y= x                         (b) y = x+ 1                       

(c) y = -x                             (d)3x= y 

Ans:- (c) ὥ ὦ ὧ π 

ᵼ (a-b -c)(a- b+ c)=0 

If a- b= c ᵼ ax + by+ (a-b)=0 

ᵼ a (x+1)+b(y-1)=0ᵼ x=-1 , y= 1 

If a-b = -c ᵼ ax+ by+ (b-a) =0 

ᵼ a (x- 1)+ b(y +1)=0 

ᵼ x=1, y= -1. 

16. The value of k for which the 

inequality kἫἷἻ● ▓╬▫▼●  ᶅ ●ᶲ

ЊȟЊ holds is 

(a) k < -                      (b) k > 4                    

(c) ▓                        (d) 

▓  

Ans:- (c) kÃÏÓὼ Ὧὧέίὼρ π ᶅ ὼɸ

ЊȟЊ  

ᵼ k (ÃÏÓὼ ὧέίὼ) ρ πéééé(i) 

But ÃÏÓὼ ὧέίὼ ὧέίὼ  

ᵼ  ÃÏÓὼ ὧέίὼς 

From (i) we get 2k+1 π ᵼὯ  

ᵼ ρ π 

ᵼ k τ 

ᵼ Ὧ τ 

17. Consider two series (i) 

В ▼░▪
Ⱬ

▪  
  ▪    ░░В ▪╬▫▼

Ⱬ

▪  ▪  , then  

(a) Both (i) and (ii) converge                          

(b) (i) converges, (ii) diverges  

(c) (i) diverges, (ii) converges                          

(d) both (i) and (ii) diverges. 
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Ans:- (d) В ίὭὲ
  
   

  Ȧ   

Ễ Ὗ   

Let ὠ ȟḈÌÉÍ
ᴼ

 “ π 

Since ВὟ ὨὭὺὩὶὫὩίȟίέ ὨέὩίВὠ. 

ὭὭ ρ ὧέί
“

ὲ  
ὧέὲὺὩὶὫὩί  

ὭὪ ρ ὧέί
“

ὲ  

ὧέί
“

ὲ  
 ὧέὲὺὩὶὫὩίȢ  

But ÌÉÍὧέί
  
ὧέί—

ᴼ

ρ π 

So, В ὧέί
  
 diverges. 

18. If a= ἴἱἵ
▪O

Ễ
▪
╪▪▀ ╫

ἴἱἵ
▪O ▪

Ễ
▪
 then 

(a) both a= Њ ╪▪▀ ╫ Њ        

(b) a= Њ  and b= 0            

 (c) a= Њ and b=1          

(d) none. 

 Ans:- (d) {ό}= { }, ÌÉÍ
ᴼ
ό πȟḈὥ π 

So, By Cauchyôs first 

theoremÌÉÍ
ᴼ

Ễ
π 

Ḉ b= 0. 

19. Let ╪▪  be a sequence of non-

negative real numbers such that the series 

В ╪▪▪  is convergent. If p is a real 

number such that the seriesВ
╪▪

▪▬
 

diverges, the  

(a) P< ½                 (b) P                        

(c)  <P              (d)     P     

Ans:- (a) Вὥ is convergent 

 В  is convergent. 

Вὥ  is convergent. By AM  GM 

ᵼВ   is converges 

S0, for P < ½ , the series is divergent. 

20. A rigid body is spinning about a fixed 

point (3, -2, -1) with angular velocity of 4 

rad/sec.,     the axis of rotation being in 

the direction of (1, 2, -2), then the velocity 

of the particle at the point (4, 1, 1) is 

(a) 4/3 (1, -4, 10)           (b) 4/3 (4, -10, 1)                

(c) 4/3 (10, -4, 1)                  (d) 4/3(10, 4, 1) 

Ans:-  (c) 

‫ᴆ = 4
Ƕ Ƕ

Ѝ
ǶςǶςὯ 

rᴆ = OᴆP- OᴆA 

= (4́+ǳ+k⅞)-(3´-2ǳ-k⅞)= ́+3ǳ+ 2k⅞ 

v⅞= ὶᴆ⅞‫  ąǶςǶ ςË  ąǶσǶ

 ςË ρπǶ τǶὯǶ 

21. A particle has an angular speed of 3 

rad /sec and the axis of rotation passes 

through the point (1, 2, 2) and (1, 2, -2), 

then the velocity of the particle at the 

point P(3, 6, 4) is 



Solving Mathematical Problems 

 

56 
 

(a) 
Ѝ

(22, 8, -2)        

(b) 
Ѝ

ȟȟ          

(c) 
Ѝ

ȟ ȟ            

(d) 
Ѝ

ȟ ȟ  

Ans:- (c) 

OᴆA= ąǶ Ƕ ςË 

OᴆB =ąǶςǶ ςË  

Ḉ AᴆB= ǳ-4k⅞ 

 | AᴆB |= Ѝρχ 

APᴆ= (3́+6ǳ+4k⅞)- (́+ǳ+2k⅞) 

= 2́+5ǳ+2k⅞ 

Ḉ= ‫ᴆ 
Ѝ
(ǳ-4k⅞) 

vᴆ= =ὶᴆ⅞‫ 
Ѝ
(ǳ-4k⅞) ςąǶυǶςË

Ѝ
 ςςąǶψǶςË 

22. In a group of equal number of boys 

and girls, 20% girls and 35% boys are 

graduate. If a member of the group is 

selected at random, then the probability 

of this member not being a graduate is 

(a)                        (b)                        (c) 

                                (d)  

Ans. (d) Let A and B denotes the events that 

the member selected at random is a boy and 

a girl respectively. Let E denotes the event 

that the member selected is a graduate. 

Reqd. prob. 

=1- [P(A).P(E/A)+P(B).P(E/B)] 

=1- Ȣ Ȣ ρ  

23. for any two events A and B in a 

sample space  

(a) P (A/B)
╟═ ╟║

╟║
ȟ╟║  is 

always true. 

(b) P (AžB←) = P (A)- P(AžB) does not 

hold 

(c) P (A᷾ B) =1-P (A←).P(B←) if A and B are 

independent 

(d) P (A B᷾) =1-P (A←).P(B←) if A and B are 

disjoint  

Ans. (c) 

P(A/B)+P(A/B)= 1, 

Ḉ P(A+B)= 1-P(A/B) 

ρ ὖὃ᷾ὄ

ὖὄַ

ὖὃ᷾ὄᴂ

ὖὄᴂ

ὖὃ᷊ὄ

ὖὄᴂ
ὖ
ὃ

ὄ
 

24. one hundred identical coins, each with 

probability P, of showing up heads are 

tossed. If 0 < P < 1 and the probability of 

heads showing on 50 coins is equal to that 

of the heads showing on 51 coins, then p= 

(a)                             (b)                              

(c)                                     (d)  

Ans. (d) 

Here n= 100, p= p, q= 1-p 

Given, p(50) = p(51) 
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ρππὴ ρ ὴ ρππὴ ρ

ὴ  

ρππȦ

υπȦυπȦ
ρ ὴ

ρππȦ

υρȦτωȦ
ὴ

υρρ ὴ υπὴ ὴ
υρ

ρπρ
 

25. A box contains 24 identical balls of 

which 12 are white and 12 are black. The 

balls are drawn at random from the box 

one at a time with replacement. The 

probability that a white ball is drawn for 

the  4th time on the 7th draw is 

(a)                                (b)                               

(c)                                (d)  

Ans. (c) Probability of drawing a white ball 

in any draw=  

A white ball will be drawn for the 4th time 

on the 7th draw ball is drawn in the 7th draw 

and 3 white balls are drawn in the first 6 

draws. 

Ḉ Required probability 

= φ ὴήȢὴ ςπȢ Ȣ Ȣ  

26. If [x]denotes the integral part of x, 

then the domain of the function 

f(x)= Ἳἱἶ ● ἴἷἯἴἷἯȾ ●

●  is 

(a)  ȟ          (b) ȟ            

(c)  ȟ ᷾ ȟ             

(d) none of these 

Ans. (d) 

For f(x) to be defined 

(i) [2ὼ σ]= -1, 0, 1 

 -1 Ò 2ὼ σ ς 2 Ò2ὼ υ 

 1Ò ὼ  

 

ρ ὼ ὼ ρ έὶ ὼ ρ

ὼ  ὼ
 

 ὼ ρ έὶ ρ ὼ   

ééé..(A) 

(ii)  ὼ υὼ υ π ὼ
Ѝ
 έὶ ὼ

Ѝ
  éé.(B) 

(iii)  ÌÏÇὼ υὼ υ π 

ὼ υὼ υ   

 ὼ υὼ υ ρ  ὼ υὼ

τ π 

 1< x< 4 ééééé(C) 

From (A), (B) and (C), 1 Ò x < 
Ѝ

 

27. If f(x)= ἘἼ
□ᴼ

ἘἼ
▪O
╬▫▼□▪ȦⱫ●, then 

range of f(x)is 

(a) [0, 1]                      (b) [0, 1]                         

(c) (0, 1)                      (d) {0} 

Ans. (b) 

When x is rational say p/q , then n! x“ is a 

multiple of “ and ὧέίὲȦὼ“ ρ 

Ḉ ,Ô
ᴼ
ὧέίὲȦὼ“ ,Ô

ᴼ
ρ = 1 
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Ḉ f(x)= 1 

When x is irrational, 

n! x“ Ía multiple of “  

ḈὧέίὲȦὼ“ ρ 

Ḉ 0Ò ὧέίὲȦὼ“ ρ 

Ḉ ,Ô
ᴼ
ὧέίὲȦὼ“

 ,Ô
ᴼ
ὧέίὲȦὼ“ π 

Thus f(x)= 0, when x is rational 

= 1, when x is irrational  

Ḉ Range f= {0, 1} 

28. The normal at any point P (◄ȟ ◄) on 

the parabola  ◐ ● meets the curve 

again at Q, the area of ῳPOQ, O being the 

origin is 
▓

ȿ◄ȿ
◄ ◄  then 

(a) k > 2                         (b) k=2                       

(c) k < 2                         (d) k= 1 

Ans. (b) 

Given P ſ (ὸȟςὸ) 

Given parabola is ώ τὼ ééé.. (1) 

Here a= 1. 

Let Q=( ὸȟςὸ) 

Since normal at P meet the curve again at Q. 

Ḉ ὸ  ὸ  éééé (2) 

Now Oſ (0, 0), Pſ (ὸȟςὸ), Q=( ὸȟςὸ) 

Given, 

ȿȿ
ρ ὸ ς ὸ ὥὶὩὥ έὪ ῳὖὕὗ  

ȿὸȢςὸ ςὸȢὸȿ  

 ȿὸὸ ὸὸȿ  

 ὸ ὸ   

 ὸ ς ὸ    

 ὸ ς ὸ ὸ ςς 
ȿȿ
   

Ḉ k= 2 

29. If {x} denotes the fractional part of x, 

then  

(a)                         (b)                              

(c)                         (d) none of these 

Ans. (d) 

σ

ψ

ω

ψ

ρ ψ

ψ
ρ ρππψ ρππψ Ễ ψ

ψ
ρ

ψ
ὥὲ ὭὲὸὩὫὩὶ 

Ḉ  

30. The number of distinct terms in the 

expression of (● ● Ễ ●▬
▪ 

(a) ▪ ▬ ╒▪         (b) n+ p+ 1               

(c) n+1                       (d) ▪ ▬ ╒▬  

Ans. (d) Number of terms 

ὲ ὴ ρ ὲ ὴ ρ   
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ISI OBJECTIVE SAMPLE PAPER 

WITH  SOLUTIONS  

SET ï 8 

 

There will be 30 questions in MMA Paper. 

For each question, exactly one of the four 

choices is correct. You get four marks for 

each correct answer, one mark for each 

unanswered question, and zero mark for 

each incorrect answer. 
 

1. If [x] denotes the integral part of x, 

then ἘἼ
●O

Ἳἱἶ ╬▫▼●

╬▫▼●
 

(a) 0                 (b) 1                 (c) 
Ἳἱἶ

                            

(d) does not exist 

Ans. (a) ,Ô
ᴼ

ÃÏÓὼ π 

[ḉ when x 0- 0, 0 < cosx < 1 ] and 

,Ô
ᴼ

ÃÏÓὼ π   

[ḉ when x 0+ 0, 0 < cosx < 1 ] 

Ḉ ,Ô
ᴼ

 

π ,Ô
ᴼ

 
π   

ḈRequired limit = 0 

2. Let f(x)= ἘἼ
▪O
В

●

►● ► ●

▪
►  then  

(a) f(x) is continuous but not 

differentiable at x= 0  

(b) f(x) is both continuous and 

differentiable at x=  0  

(c) f(x) is neither continuous nor 

differentiable at x=0  

(d) f(x) is a periodic function 

Ans. (c) 

ὸ
ὼ

ὶὼρ ὶ ρὼ ρ

ὶ ρὼ ρ ὶὼρ

ὶὼρ ὶ ρὼ ρ
 

ρ

ὶὼρ

ρ

ὶ ρὼ ρ
 

ḈὛ  ὸ
ρ

ὲὼ ρ
ρȟὼ π πȟὼ

π 

Ḉ,Ô
ᴼ
Ὓ ,Ô

ᴼ
ρ  

Thus, f(x)= 
ρȟὼ π
πȟὼ π

 

Ḉ ,Ô
ᴼ
Ὢὼ ρ ὥὲὨ Ὢπ π 

Hence f(x) is neither continuous nor 

differentiable at x= 0 

Clearly f(x) is not a periodic function. 

3. Let f(x)= ἘἼ
▪O

ἴἷἯ● ● ▪▼░▪●

● ▪  then f(x) is 

discontinuous at 

(a) x= 1 only                (b) x=-1 only                    

(c) x= -1, 1 only           (d) no point 

Ans. (c) 
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,Ô
ᴼ
ὢ  ,Ô

ᴼ
ὼ

 
Њȟ               ὼ ρ

πȟ π ὼ ρ

ρȟ                ὼ ρ

 
Њȟ      ὼ  ρ έὶ ὼ ρ
πȟ            ρ ὼ ρ
ρȟ                     ὼ  ρ

 

ḈὪὼ

 

ίὭὲὼȟ                      ὼ  ρ έὶ ὼ ρ
ÌÏÇς ὼȟ                      ρ ὼ ρ

ÌÏÇς ὼ ίὭὲὼ

ς
ȟ                ὼ  ρ

 

,Ô
ᴼ
Ὢὼ  ίὭὲρȟ,Ô

ᴼ
Ὢὼ

ὰέὫσȟ,Ô
ᴼ
Ὢὼ

 ,Ô
ᴼ
ÌÏÇς ὼ πȟ 

 ,Ô
ᴼ
Ὢὼ  ,Ô

ᴼ
ÓÉÎὼ  ίὭὲρ 

Clearly f(x) is discontinuous only at two 

points x= -1, 1 

4. The function f(x) = max {(1-x), (1+x), 2} 

is, where x ɸ (-ЊȟЊ) 

(a) discontinuous at all points                                

(b) differentiable at all points  

(c) differentiable at all points except -1 

and 1      (d) continuous at all points 

except -1 and 1 

Ans. (c) 

We draw the graph of y= 1- x, y= 1+ x and y 

= 2 

f(x)= max.{1-x, 1+x, 2} 

Ḉ f(x)= 1- x, x Ò -1= 2, -1Ò xÒ 2 = 1+x, x Ó 

2 

From graph it is clear that f(x) is continuous 

at all x and differentiable at all x except x= -

1 and x= 1 

5. If f(x) = p |sin x|+▲▄ȿ●ȿ

►ȿ●ȿ ╪▪▀ █● is differentiable at x=0, 

then 

(a) p= q= r=0                                                       

(b) p=0, q=0, r== any real number  

(c) q=0, r=0, p is any real number                    

(d) r=0, p=0, q is any real number 

Ans. (b) 

fô(0- 0)= ,Ô
ᴼ

,Ô
ᴼ

ȿ ȿ ȿȿ ȿȿ
 

,Ô
ᴼ

ὴÓÉÎὬ  ήὩ ὶὬ ή

Ὤ
 

 ,Ô
ᴼ

ὴ
ίὭὲὬ

Ὤ

ήὩ ρ

Ὤ
ὶὬ

 ὴ ή   

Similarly, fô (0+0)= p+q 

Since f(x) is differentiable at x= 0 

Ḉ fô(0- 0) = fô(0+ 0) - p- q= p+ q 

 p+ q= 0 

Here r may be any real number. 

6. Let f(x)= ● ● ● ȟ▌●

□╪●Ȣ█◄ȟ ◄ ●ȟ ●  

 ●ȟ ὼ ς 

then in [0, 2] the points where g(x) is not 

differentiable is (are) 
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(a) 1                         (b) 2                            

(c) 1 and 2              (d) none of these 

Ans. (a) Ὢὸ  ὸ ὸ ὸ ρ 

Ḉ fô (t)= σὸ ςὸ ρ π 

Ḉ f(t) is an increasing function. 

Since 0Ò t Ò x 

Ḉ max f(t)= f(x)= ὼ ὼ ὼ ρ 

Thus g(x)= ὼ ὼ ὼ ρȟπ ὼ ρ= 3- 

x, 1 < x Ò 2  

The only doubtful point for differentiability 

of g(x) in [0, 2] is x = 1 

Clearly,  ,Ô
ᴼ
Ὣὼ ρ ρ ρ ρ

ς  

,Ô
ᴼ
Ὣὼ  ,Ô

ᴼ
σ ὼ ς ὥὲὨ Ὣρ

ς 

Ḉ g(x) is continuous at x= 1 

Also gô (x)= 3ὼ ςὼ ρȟπ ὼ ρ

 ρȟρ ὼ ς 

Ḉ gô(1-0)= 3. ρ ςȢρ ρ ς and 

gô(1+0)= -1 

Hence g(x) is not differentiable at x= 1. 

7. If [x] denotes the integral part of x and 

f(x)= [x]
▼░▪

Ⱬ

●
ἻἱἶⱫ●

●
ȟ  then 

(a) f(x) is continuous in R                            

(b) f(x) is continuous  but not 

differentiable in R  

(c) f"(x) exists for all x in R                         

(d) f(x) is discontinuous at all integer 

points in R 

Ans. (d) 

Sin “ [x+ 1]= 0 

Also [x+ 1]= [x]+ 1 

Ḉ f(x)= ÓÉÎ  ὥὸ ὼ ὲȟὲ ɸ

ὍȟὪὼ ÓÉÎ Ὢέὶ ὲ ρ ὼ

ὲȟὼ ὲ ρ 

Ḉ f(x)= ÓÉÎ   

ὬὩὲὧὩ ,Ô
ᴼ
Ὢὼ

ὲ ρ

ὲ
ÓÉÎ
“

τ
 ȟ 

Ḉ f(n)= ÓÉÎ 

Ḉ f(x) is discontinuous at all n ɸ I 

8. Let f(x) = 
◄╪▪●

◄╪▪●
ȟ● ▪Ⱬ

Ⱬ
ȟ●

▪Ⱬ
Ⱬ
 then f(x) is 

(a) continuous at all x      (b) continuous at 

x= 
Ⱬ
       (c) discontinuous at x= 

Ⱬ
          (d) 

none 

Ans. (c) 

Since tan x is not defined at 

X= (2n+1) ȟὲ ɸ

ὍȟὸὬὩὶὩὪέὶὩ ὪὼὭί ὨὭίὧέὲὸὭὲόέόί ὥὸ ὼ

ςὲ ρ ȟὲ ɸ Ὅ 

Now f  π 
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,Ô
ᴼ

Ὢὼ ,Ô
ᴼ

ὸὥὲὼ ρ

ὸὥὲὼ ρ

,Ô
ᴼ

π ρ

ὸὥὲὼ ρ
 Њ   

Hence f(x) is discontinuous at x=  

9. Let f(x)= ᷿ ◄ ▼░▪
◄
▀◄

●
, then the number 

of points of discontinuity of f(x) in (0, “) is 

(a) 0                          (b) 1                           

(c) 2                          (d) more than 2 

Ans. (a) 

Ὢὼ  ὸÓÉÎ
ρ

ὸ
Ὠὸ 

Ḉ fô(x)= x sin  

Clearly fô(x) is a finite number at all x in (0, 

“). 

Ḉ f(x) is differentiable and hence continuous 

at all x in (0, “) 

10. if [x] denotes the integral part of x and 

in (0, “), we define 

f(x)= 
▼░▪●▼░▪▪● ȿ▼░▪●▼░▪▪●ȿ

▼░▪●▼░▪▪● ȿ▼░▪●▼░▪▪●ȿ
ȟ●

 
Ⱬ
●

Ⱬ
 then for n > 1 

(a) f(x) is continuous but not 

differentiable at x= 
Ⱬ
  

(b) both continuous and differentiable 

at x= 
Ⱬ
  

(c) (c) neither continuous nor 

differentiable at x= 
Ⱬ
  

(d)  ἘἼ
●O
Ⱬ
█●▄●░▼◄ ╫◊◄ἘἼ

●O
Ⱬ
█●

█
Ⱬ
  

Ans. (b) 

For π ὼ   έὶ ὼ  “ π ÓÉÎὼ

ρ  

Ḉ for n > 1, sin x > ίὭὲὼ 

Ḉ f(x)=  σȟὼ σȟὼ

  

Thus in (0, “) , f(x) = 3 

Hence f(x)is continuous and differentiable at 

x=  

11. If[x] denotes the integral part of x and 

f(x) = [n+ psin x], 0< x < “, n Iɸ and p is a 

prime number, then the number of points 

where f(x) is not differentiable is  

(a) p-1                        (b) p                          

(c) 2p-1                       (d) 2p +1 

Ans. (c) [x] is not differentiable at integral 

points. 

Also [n+ p sin x]= n+ [p sin x] 

Ḉ [p sin x] is not differentiable, where p sin 

x is an integer. But p is prime and 0 < sin x 

Ò1 [ḉ 0 < x < “] 

Ḉ p sin x is an integer only when 

sinx =  , where 0< r Ò p and r  ɸN 

For r= p, sin x= 1  x=  in (0, “) 

For 0 < r < p, sin x=  

Ḉ x= ÓÉÎ έὶ “ ÓÉÎ 
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Number of such values of x= p- 1+p- 1= 2p 

-2 

Ḉ Total number of points where f(x) is not 

differentiable 

= 1+ 2p ï 2= 2p ï 1 

12. If  
▼▄╬Ᵽ

╪

◄╪▪Ᵽ

╫ ╪ ╫
ȟ◄▐▄▪ 

(a) |b|=|a|                        (b) |b|ȿ╪ȿ                         

(c) |b| ȿ╪ȿ                     (d) none of these  

Ans. (b) 

ίὩὧ—

ὥ

ὸὥὲ—

ὦ

ρ

ὥ ὦ
 
ίὩὧ— ὸὥὲ—

ὥ ὦ
 

 ὥ ὦίὩὧ— ὥ

ὥ ὦὸὥὲ— ὦ π 

 aὸὥὲ— ὦίὩὧ— π 

ίὭὲ—   Ὥί ὲέὲ-negative and Ò 1 

ρ 

13. If c be a positive constant and |f(y)-

f(x)| ╬◐ ●  for all real x and y, then 

(a) f(x)= 0 for all x        (b) f(x)= x for all x        

(c) fô(x)= 0 for all x       (d) fô(x)= c for all x 

Ans. (c) 

Given, |f(y)- f(x)| Òὧώ ὼ ȟὧ π 

|f(y)- f(x)| Òὧȿώ ὼȿ

ὧȿώ ὼȿ ,Ô
ᴼ

,Ô  ὧȿώ ὼȿ
ᴼ

 

ȿὪ ὼȿ π 

ȿὪ ὼȿ π for all real x 

 fô(x)= 0xᶅ  ɸR 

14. Let f(t)in t. then 
▀

▀●
᷿ █◄▀◄
●

●
 

(a) has a value 0 when x= 0                            

(b) has a value 0 when x=1 , x= 4/9  

(c) has a value ▄ ▄ when x=e               

(d) has a differential coefficient 27e -8 

when x= e 

Ans. (c) ᷿ ὪὸὨὸὪὼ Ȣσὼ

Ὢὼ Ȣςὼ 

ὰέὫὼȢσὼ ÌÏÇὼȢςὼ

ωὼ ὰέὫὼτὼ ὰέὫὼ

ὼ ὰέὫὼωὼ τ 

ὰὩὸ ᾀ ὼÌÏÇὼωὼ τὸὬὩὲ
Ὠᾀ

Ὠὼ
ρ ÌÏÇὼ ωὼ τ

ωὼÌÏÇὼ  

ὥὸ ὼ Ὡȟ
Ὠᾀ

Ὠὼ
ςωὩ τ ωὩ ςχὩ ψ 

15. If a, 

♪ȟ♪ȟȣ♪▪ ȟ╫ ╪►▄ ░▪ ═Ȣ╟Ȣȟ╪ȟ♫ȟ♫ȟȣ♫▪ ȟ╫  

are in G.P. and  

a, ♬ȟ♬ȟȣ♬▪ ȟ╫ are in H.P., where a, 

b are positive, then the equation 

 ♪▪● ♫▪● ♬▪  has 

(a) real and equal roots                                                 

(b) real and unequal roots  

(c) imaginary roots                                                        

(d) roots which are in A.P. 

Ans. (c) 
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The middle terms of the A.P., G.P. and H.P. 

are ‌ȟ‍ ὥὲὨ ‎ respectively 

Ḉ ‌= A.M. of a and b, 

‍= G.M. of a and b, 

‎= H.M. of a and b, 

ḉ AH=Ὃ  

Ḉ ‌‎ ‍   

Now, discriminant of given equation =‍

τ‌‎ σ‌‎ π      (ḉ‌ȟ‎ are 

positive) 

16. If ╪▪ = the digit at units place in the 

number 1! +2! +3! +é+n! for n 4,  

then ╪ȟ╪ȟ╪ȟȣ are in  

(a) A.P. only          (b) G.P. only           (c) 

A.P. and G.P. only           (d) A.P., G.P., 

and H.P. 

Ans.(c) 

1 ! +2 ! +3 ! +4! = 33 

The digits at units place in each of 5 !, 6 !,é 

is 0 

Ḉὥ ὥ ὥ Ễ σ 

Clearly ὥȟὥȟὥȟȣ are in A.P. and G.P. but 

not in H.P. as they are equal. 

 

17. Let p, q, r  ɸ╡  and 27pqr ▬ ▲

►  and 3p +4q +5r = 12 then ▬ ▲

► is equal to 

(a) 3                      (b) 6                         

(c) 2                                 (d) none of these. 

Ans. (c) 

1 ! +2 ! +3 ! +4! = 33 

The digits at units place in each of 5 !, 6 !,é 

is 0 

Ḉὥ ὥ ὥ Ễ σ 

Clearly ὥȟὥȟὥȟȣ are in A.P. and G.P. but 

not in H.P. as they are equal. 

18. If (2+ x)(2+● ● ȣ ● ) = 

В ●►▪
► , then n equals 

(a) 2550                         (b) 5050                      

(c)                             (d) none of these. 

Ans. (b) ὼ ὼ Ễ ὼ

ὼ   

 n= 5050 

19. If p, q, r, s ɸ  R, then equation (●

▬● ▲)(- ● ►● ▲)(- ● ▼● ▲)= 

0 has 

(a) 6 real roots                                                       

(b) at least two real roots   

(c) 2 real and 4 imaginary roots                          

(d) 4 real and 2 imaginary roots. 

Ans. (b) 

Ὀ Ὀ Ὀ ὴ ρςή ὶ τή

ί ψή ὴ ὶ ί π  

 at least one of ὈȟὈȟὈ π 

20. If a, b, c, d, are four non-zero real 

numbers such that ▀ ╪ ╫

▀ ╫ ╬ = 0 and roots of the equation 
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a(b-c) ● + b(c-a)x + c(a-b)= 0 and real 

and equal, then a, b, c 

(a) are equal     (b) are not equal    (c) are 

zero      (d) none of the above 

Ans. (a) Equation ὥὦ ὧὼ ὦὧ

ὥὼ ὧὥ ὦ= 0 has equal roots 

 b=                    éé.(1) 

Ὠ ὥ ὦ Ὠ ὦ ὧ  =0 

 a-b = b- c = -d 

 2b= a+ c                    éé(2) 

 = a +c  

 ὥ ὧ π  a= c 

From (2), b= a 

thus a= b= c. 

21. If p, q be non-zero real numbers and 

f(x)  0 in [0, 2] and ᷿ █●Ȣ● ▬●

▲▀● ᷿█●Ȣ● ▬● ▲▀●   

then equation ● ▬● ▲= 0 has 

(a) two imaginary roots                                            

(b) no root in (0, 2)   

(c) one root in (0,1) and other in (1,2)                    

(d) one root in (-Ðȟ) and other in (2,Ð) 

Ans. (c) 

Let F(x) = Ὢ᷿ὼ ὼ ὴὼ ήὨὼȟ 

Then according to question 

F(1) ïF(0) = 0, F(2) ï F(1) = 0 

Ḉ F(0) = F(1) and F(1)= F(2) 

Hence, equation Fô(x)= 0 i.e. equation  

f(x). ὼ ὴὼ ή π  

i.e. equation ὼ ὴὼ ή = 0 has at least 

one root (here exactly one root) in (0, 1) and 

exactly one root in (1, 2). 

22. If a, b, c, ɸ  R, a  0 and ╫

τ╪╬, then the number of roots of the 

system of equation (in three unknowns 

●ȟ●ȟ●  

╪● ╫● ╬ ●  

╪● ╫● ╬ ●     

╪● ╫● ╬        is 

(a)  0                   (b)  1                         

(c)  2                     (d) 3 

Ans. (a) Let f(x) = ὥὼ ὦ ρὼ+c 

Given system of equation is equivalent 

ὸέ
 
    

 Ὢὼ Ὢὼ Ὢὼ π 

Ḉ ὥὪὼ ὥὪὼ ὥὪὼ π  (not 

possible) 

As ὦ ρ τὥὧ πȢ 

Ḉ ὥὪὼ ȟὥὪὼ ȟὥὪὼ πȢ 

Hence given system of equation has no real 

root. 
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23. If Ŭ, ‍ are the roots of the equation 

●-ax +b= 0 and ═▪ ♪▪ ♫▪ then 

which of the following is true? 

(a) ═▪ ╪═▪ ╫═▪                                   

(b) ═▪ ╫═▪ ╪═▪   

(c) ═▪ ╪═▪ ╫═▪                                   

(d) ═▪ ╫═▪ ╪═▪  

Ans.(a) 

‌ +‍= a, ‌‍= b 

Given, ὃ  ‌ ‍  

Now, ὃ  ‌ ‍  

= (‌ ‍ )( ‌ +‍)-‌‍(‌ ‍ ) 

= aὃ ὦὃ  

 

24. If x satisfies |x-1|+|x-2|+|x-3|  6, then  

(a) 0 ●             (b) ●  ▫► ●            

(c)  ●  ▫► ●            (d) ●     

Ans. (c) 

For x ρȟσὼ φ φ ὼ π    

éé(A) 

For 1 ὼ ςȟὼ τ φ  x ς 

(not acceptable as 1ὼ ς) 

For x σȟσὼ φ φ ὼ τ    

ééé(B) 

From (A) and (B) all positive value of x are 

given by x π έὶ ὼ τ  

 

25. ▼░▪● ╬▫▼●

Ѝ
  

(a) only for x 0              (b) only for x  0          

(c) for all real x           (d) only for x 0 

Ans. (c) 

Since A.M. Ó G.M 

Ḉ  Ѝς Ȣς

ς  ςЍ  

ς ς ς Ѝ  ς Ѝ  

[ḉ least value of ÓÉÎὼ  ρ] 

 

26. How many different nine digit 

numbers can be formed from the number 

223355888 by rearranging its digits so 

that the odd digits occupy even positions? 

(a) 16                                 (b) 36                               

(c) 60                                   (d) 180 

Ans.  (c) 

Number of digits= 9 

Number of odd digits = 4, number of even 

digits= 5 

Number of even places= 4 

Odd digits can be arranged in even paces in 
ȿ ֑

ȿȿ֑ ֑
 ways. Even digits can be arranged in 

remaining 5 places in 
ȿ ֑

ȿȿ֑ ֑
 ways 

Ḉ Required number = 
ȿ ֑

ȿȿ֑
Ȣ֑
ȿ ֑

ȿȿ֑ ֑
φπ  
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27. For 2 ► ▪ȟ▪
►

▪
►

▪
►

 

(a) 
▪
►

                      (b) 2
▪
►

                          

(c) 2
▪
►

                           (d) 
▪
►

   

Ans. (d) 

 ίὸὥὲὨί Ὢέὶ ὲ   

Now ὲ ςὲ ὲ  

ὲ ὲ ὲ ὲ   

 ὲ ρ ὲ ρ ὲ ς  

 

28. If В Ἳἱἶ╧░░ Ⱬȟ◄▐▄▪В ╧░░  =  

(a) 0                            (b) 5                              

(c) 10                                 (d) none of these 

Ans. (c) 

ÓÉÎὼ υ“ ρπȢ
“

ς
 

 ÓÉÎὼ ȟᶅὭ ὼ ρᶅὭ  

 В ὼ ρ 

 

29. Range of f(x) = ▼░▪● ╬▫▼● is  

(a) [0, 1]                      (b) (0, 1)                        

(c) (0, Ð)                             (d) none of 

these 

Ans. (b) 

0 Ò ίὭὲὼ ρ  ίὭὲὼ  ίὭὲὼ 

Thus 0 Ò ίὭὲὼ  ίὭὲὼ  ééé. (1) 

Again 0 Ò ὧέίὼ  ὧέίὼ  ééé..(2) 

ίὭὲὧὩ ίὭὲὼ ὥὲὨ ὧέίὼ ὧὥὲᴂὸ ὦὩ ᾀὩὶέ ὥὸ ὥ ὸὭάὩ 

 0 < f(x) Ò 1 

Hence range of f(x) = (0, 1) 

 

30.  Let x, y, z = 105, where x, y, z ɸN. 

Then number of ordered triplets (x, y, z) 

satisfying the given equation is: 

(a) 15                             (b) 27                        

(c) 6                              (d) none of these  

Ans. (b) 

105= 3 υ χ 

When no 1 is taken as a solution, number of 

solutions= |3╒ = 6 

When only 1ô s taken, number of solutions= 

σ Ȣȿσ ρψ 

When two 1ôs are taken, number of solutions 

= σ Ȣ
ȿ

ȿ ֑
σ 

Ḉ Reqd. number= 6+18+3 =27 

Second method: xyz = 3 υ χ 

3 will be a factor of x or y or z in 3 ways 

5 will be a factor of x or y or z in 3 ways 

7 will be a factor of x or y or z in 3 ways 

ḈTotal number of ways=3σ σ ςχ 
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ISI OBJECTIVE SAMPLE PAPER 

WITH  SOLUTIONS  

SET ï 9 

 

There will be 30 questions in MMA Paper. 

For each question, exactly one of the four 

choices is correct. You get four marks for 

each correct answer, one mark for each 

unanswered question, and zero mark for 

each incorrect answer. 
 

1. If f(x) = ▬♪ ♪ ● ᷿ ╬▫▼ ◄
●

▼░▪◄ ▀◄ is a decreasing function of x 

for all x Rɸ and ‌ɸ  R, where ‌ being 

independent of x, then  

(a) p  ɸ(-Њȟ)                   (b) p  ɸ(-1, Ѝ )                        

(c) p  ɸ(1, Њ)              (d) none of these 

Ans. (b) Given, Ὢὼ ὴ‌ ‌ ςὼ

᷿ ὧέίὸ ίὭὲὸ ςὨὸ ééé.(1) 

ḈὪ ὼ ὴ‌ ‌ ς ὧέίὼ

ίὭὲὼ ς  ‌ ὴ‌ ὧέίὼ

ίὭὲὼ 

‌ ὴ‌ ὧέίὼ ὧέίὼ ρ 

                                        ‌ ὴ‌

ὧέίὼ ‌ ὴ‌

ὧέίὼ   

Clearly fô(x) Ò ‌ ὴ‌ ḉ

ὓὭὲȢὺὥὰόὩ έὪ ὧέίὼ π 

For f(x) to be decreasing for all real x, 

fô(x) Ò 0 

Ḉ ‌ ὴ‌ π τ‌ τὴ‌ σ

πȟᶅ ‌ Ὑɸ 

Ḉ D Ò 0 ρφὴ τψ π  Ѝσ ὴ

Ѝσ 

2. Consider the following statements S 

and R. S: both sinx and cosx are 

decreasing function in (
Ⱬ
ȟⱫ  & R : If a 

differentiable function decreases in (a, b) 

then its derivative also decreases in (a, b). 

Which of the following are true? 

(a) both S and R are wrong                                       

(b) S is correct and R is wrong 

(c) both S and R are correct but R is not 

the correct expiation for S  

(d) S is correct and R is the correct 

explanation for S                  

Ans. (b) From the trend of value of sin x and 

cos x we know sin x and cosx decrease in 

ὼ  “. So, the statement S is correct.  

The statement R is incorrect cos x is a 

differentiable function which decreases in 

ȟ“  but its d.c.  ï sin x is increasing in  

ȟ“  

3. If f(x)= ᷿ ▄◄
●

●
▀◄, then the interval 

in which f(x) is increasing is 

(a) (0, Њ)                       (b) (-Њȟ)                      

(c) [-2, 2]                       (d) none of these 

Ans. (b) 
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Ὢὼ  Ὡ Ὠὸ Ὢ ὼ

 Ὡ Ȣςὼ Ὡ Ȣςὼ
ςὼ

Ὡ
ρ

Ὡ  

ςὼ

Ὡ
ρ Ὡ

ςὩ ρ

Ὡ
ὼ  

But Ὡ ρ 

Ḉ fô(x)> 0 in (-Њ, 0) and hence f(x) is 

increasing in (-Њȟπ) 

4. The value of ᷿
◄ȿ◄ȿ

◄

●
▀◄ is equal to 

(a) 4(x-ἼἩἶ●) if x < 0          (b) 0 if > 0         

(c) ἴἷἯ ●  if x > 0           (d) none of 

these 

Ans. (a) 

Ὅ
ὸ ȿὸȿ

ρ ὸ
Ὠὸ  

ὧὥίὩ Ὅȡὼ π ȟὸὬὩὲ π ὸ ὼȟȿὸȿ ὸ 

Ḉ I= ᷿ Ὠὸπ 

Case II: x < 0, then x < t< 0  |t|= -t 

Ḉ I= ᷿ Ὠὸ ᷿ Ὠὸ τ᷿ ρ

Ὠὸ τὸ ÔÁÎὸ τὼ

ÔÁÎὼ) 

 

5. If ᷿
●

● ● ἼἩἶ
●

●

▀●

■▫▌ȿ█◑ȿ ╬ȟ then 

(a) f(z) = ἼἩἶ◑ȟ◌▐▄►▄ ◑  Ѝ●            

(b) f(z) = ἼἩἶ◑ȟ◌▐▄►▄ ◑ ●
●
  

(c) f(z)= Ἳἱἶ◑ȟ◌▐▄►▄ ◑  
●

●
                    

(d) none of these 

Ans. (b) 

I= ᷿ Ὠὼ 

Dividing numerator & denominator by ὼ 

we have 

= ᷿ Ὠὼ

 ᷿
 

Ὠὼ  

ὰὩὸ ÔÁÎὼ
ς

ὼ
ό  

ρ

ρ ὼ
ς
ὼ 
Ȣρ

ς

ὼ
 Ὠὼ Ὠό  

ὲέύ Ὅ  
ρ

ό
Ὠό ÌÏÇȿόȿ ὧ

ὰέὫÔÁÎὼ
ς

ὼ
ÔÁÎ ᾀȟύὬὩὶὩ ᾀ

ὼ
ς

ὼ
 

6. ᷿ ●ἴἷἯ
●
▀● █●ἴἷἯ●

▌●● ╛● ╬, then 

(a) L= 1                      (b) f(x) = ●                        

(c) g(x) = log x                 (d) none of these 
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Ans. (d) 

I= ὼ᷿ÌÏÇρ   Ὠὼ ᷿ὼ ὰέὫὼ

ρὨὼ ὼ᷿ ὰέὫὼ Ὠὼ 

ὼ

ς
ÌÏÇὼ ρ

ρ

ς

ὼ

ρ ὼ
Ὠὼ

ὼ

ς
ὰέὫὼ

ρ

ς
ὼ Ὠὼ

ὼ

ς
ÌÏÇὼ ρ

ὼ

ς
ὰέὫὼ

ρ

ς
ὼ ρ

ρ

ὼ ρ
Ὠὼ

ρ

ς
ὼ Ὠὼ 

ὼ

ς
ÌÏÇὼ ρ

ὼ

ς
ÌÏÇὼ

ρ

ς
ÌÏÇὼ ρ

ὼ

ς
ὧ  

Ὢὼ
ὼ

ς

ρ

ς
ȟὫὼ  

ρ

ς
ÌÏÇὼ  

ὒ
ρ

ς
Ȣ 

7. ᷿
▀●

● ●

  

(a) 
●

●
╬                  (b) 

●

●
╬                 

(c) 
●

●
╬                    (d) none 

Ans. (a) 

Ὅ  
Ὠὼ

ὼ ρ
ὼ ς
ὼ ρ

  

ὴόὸ ᾀ
ὼ ς

ὼ ρ
ȟὸὬὩὲ  

Ὠὼ
ὼ ρȢρ ὼ ςȢρ

ὼ ρ
Ὠὼ

 
σ

ὼ ρ
Ὠὼ  

ὲέύ Ὅ
ρ

σ
ᾀ ȾὨᾀ

τ

σ
ᾀ Ⱦ ὅ

τ

σ
Ȣ
ὼ ρ

ὼ ς

Ⱦ

ὅ 

 

8. ᷿ ▄●
▪Ȣ●▪ ● ▪

●▪ ● ▪
 ▀●= 

(a) 
▄● ●▪

● ▪ ╬                (b) 
▄●Ѝ ●▪

●▪
╬                 

(c) 
▄● ● ▪

●▪
╬                 (d) none of these 

Ans. (c) 

I= Ὡ᷿
Ѝ

Ὠὼ  ᷿Ὡ
Ѝ

Ὠὼ  ᷿Ὡ Ὢὼ

Ὢ ὼ Ὠὼȟ  

ύὬὩὶὩ Ὢὼ
ρ ὼ

ρ ὼ
ὩὪὼ ὅ

Ὡ
ρ ὼ

ρ ὼ
ὅ   

9. ᷿
●

● ●▄●
▀● ■▫▌ȿ█●ȿ █●

╬ ◄▐▄▪ █●  

(a) 
● ▄●

                       (b) 
● ●▄●

                         

(c) 
●▄●

                  (d) none  

Ans. (b) 

Put z= xὩȟ then dz = (Ὡ ὼὩ) dx 
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I= ᷿  ᷿ Ὠᾀ

ÌÏÇ ὅ ὰέὫ ὧ 

ÌÏÇρ
ρ

ρ ὼὩ

ρ

ρ ὼὩ
ὅ 

 

10. If ╘▪ ᷿
Ἳἱἶ▪ ●

▼░▪●

Ⱬ

▀●ȟ╪▪▀ ╪▪

᷿
Ἳἱἶ▪Ᵽ

ἻἱἶⱣ
 

Ⱬ

▀Ᵽȟ◄▐▄▪ ╪▪ ╪▪= 

(a) ╘▪                             (b) 2╘▪                               

(c) ╘▪                        (d) 0 

Ans. (c) ὥ ὥ

 ᷿ Ὠὼ 

ÓÉÎςὲ ρὼίὭὲ ὼ

ίὭὲὼ
Ὠὼ

 
ÓÉÎςὲ ρὼ

ÓÉÎὼ
Ὠὼ

 Ὅ  

11. If n ȟ᷿ ◄╪▪▪● ◄╪▪▪ ●
Ⱬ

▀●

● = 

(a) 
▪

                                (b) 
▪

                           

(c) 
▪
                                    (d) 

▪
 

Ans. (a) 

Let Ὅ  ᷿ ὸὥὲὼ ὸὥὲὼὨὼ ὼ  

ὬὩὶὩ π ὼ
“

τ
Ḉὼ π Ḉὼ ὼ ὼ  

ὲέύ Ὅ  ὸὥὲὼίὩὧὼὨὼ

 ᾀ ὨᾀȟὴόὸὸὭὲὫ ᾀ

ÔÁÎὼ 

                                       

 

12. If f(‌)= f(‍) and n ɸ N, then the value 

of  ᷿ ▌█● ▌ █● Ȣ█●
♫

♪
▀● = 

(a) 1                          (b) 0                               

(c) 
♫▪ ♪▪

▪
              (d) none of these 

Ans. (b) 

Put z = g(f(x)), then dz = gô(f(x)) fô(x) dx 

= ᷿ ᾀὨᾀ   

Ὅ ὫὪὼ  

ὫὪ‌ ὫὪ‍  π 

[ḉ f(‌)= f(‍)] 

13. Let [x] denotes the integral part of a 

real number x and {x} = x- [x], then 

solution of 4{x}= x+ [x] are   

(a) ȟ                         (b) ȟ                                

(c) 0,                               (d) ȟ 

Ans. (c) 

4{x}= x+ [x]= [x]+ {x} +[x]  

 {x}= ὼ                   éé.(1) 

Since 0 ὼ ρ 
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Ḉ 0 ὼ ρ π ὼ  

Hence [x]= 0, 1 

Ḉ{x}= 0,      [from (1)] 

Ḉ x= [x]+ {x}= 0,  

14. The maximum number of real roots of 

the equation ●▪ = 0 (n ɸ N) is 

(a) 2                                      (b) 3                                

(c) n                                     (d) 2n 

Ans. (a) 

ὼ ρ π  ὼ ρ ÃÏÓπ ὭÓÉÎπ  

Ḉ ὼ ÃÏÓ ὭÓÉÎ ÃÏÓ

 ὭÓÉÎȟὶ πȟρȟȣȢȟςὲ ρ 

x will be real only when sin 
 
 = 0 

or ά“ 

or r = mn = a multiple of n 

But, r= 0, 1, 2,, é, 2n- 1 

Ḉ r = 0, n 

Ḉ ὼ ρ π has only two real root 1, -1. 

Second method: Let f(x) = ὼ ρ 

Then, fô(x) = ςὲὼ  

Sign scheme for fô(x) is 

Hence graph, of y= f(x) will either intersect 

x ïaxis at two points or touch x-axis or will 

not interest x-axis or will not interest x-axis. 

Therefore eqn. f(x)= 0 has two distinct real 

roots or two equal real roots or no real root. 

15. The roots of equation  ἴἷἯ● ●  

are 

(a) 4, 5                            (b) 2, -3                              

(c) 2, 3                            (d) 3, 5 

Ans. (c) 

Given, ὼ τὼ υ ὼ ρ 

 ὼ υὼ φ π  x= 2, 3 

16. Equation 
╪

● ♪

╫

● ♫

╬

● ♬
□ ▪● 

(a, b, c, m, n ɸ  r) has necessarily 

(a) all the roots real                                                

(b) all the roots imaginary    

(c) two real and two imaginary roots                    

(d) two rational and two irrational roots  

Ans.(a) 

Let p + iq be a root of given equation, then 

ά ὲ ὴ

Ὥή  

ά ὲὴ Ὥὲή 

Equating imaginary parts we get 

ή

ὲ  π  

Ḉ q= 0. 

Hence p +iq= p= a real number. 

17. If a, b, c ɸ  { 1, 2, 3, 4, 5}, the number 

of equations of the form ╪● ╫● ╬

 which have real roots is  
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(a) 25                               (b) 26                             

(c) 207                              (d) 24 

Ans. (d) 

For real roots ac  

B ὦ

τ
 

Possible value 

of ac such that 

ac  

No. of 

possible 

pairs (a, c) 

2 1 1 1 

3 2.25 1.2 3 

4 4 1, 2, 3, 4 8 

5 6.25 1, 2, 3, 4, 5, 6 12 

                                Total 24 

 

Value of ac Possible pairs (a, c) 

1 (1, 1) 

2 (1, 2), (2, 1) 

3 (1, 3), (3, 1) 

4 (1, 4), (4, 1), (2, 2) 

5 (1, 5), (5, 1) 

6 (2, 3), (3, 2) 

 Hence number of quadratic equations 

having real roots = 24 

18. If x, ╪ȟ╪ȟ╪ȟȣȟ╪▪ ╡ɸ ╪▪▀ ●

╪  ╪ ● ╪  ╪ Ễ 

● ╪▪ ╪▪  0, 

then ╪ȟ╪ȟ╪ȟȣȟ╪▪  are in 

(a) A.P.  (b) G.P.  (c) H.P.   (d) none of 

these. 

Ans. (a) ὼ ὥ ὥ ὼ ὥ

ὥ Ễ ὼ ὥ ὥ π 

ὥ ὥ  ὥ ὥ Ễ  ὥ

ὥ ὼ 

 ὥȟὥȟὥȟȣȢὥ are in A.P. with 

common difference x. 

19. Let f(x) = ╪● ╫● ╬ and g(x) = 

af(x) + bfǋ(x) + cfǌ(x) If f(x) > 0 for all x , 

then the sufficient condition for g(x) to be 

> 0 v x is 

(a) c > 0                                 (b) b > 0                           

(c) b< 0                                  (d) c < 0 

Ans. (d) 

g(x)= ὥὥὼ ὦὼὧ ὦςὥὼ ὦ

ὧ ςὥ ὥὼ σὥὦὼὦ σὥὧ 

discriminant of its corresponding equation , 

D = ωὥὦ ρςὥὧ 

ωὥὦ σφὥὧ ςτὥὧ  

ωὥ ὦ τὥὧ ςτὥὧ             éé(1) 

Since f(x)> 0, ᶅ ὼɸ Ὑ 

Ḉ a > 0 and ὦ τὥὧ< 0 

For g(x)> 0 ᶅ  ὼɸ Ὑȟὥ π ὥὲὨ Ὀ π 

But from (1), D < 0 when c < 0 

21. The constant term of the quadratic 

expression 

 В ●
▓

●
▓
╪▼ ▪ Ð▪

▓  is 
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(a) -1                             (b) 0                                   

(c) 1                              (d) none of these 

Ans. (c) Constant term  

c = 
Ȣ Ȣ

Ễ ρ    

ÌÉÍ
ᴼ
ὧ  ÌÉÍ

ᴼ
ρ

ρ

ὲ ρ
ρ 

21. If Ᵽ░ɸ ȟ
Ⱬ
ȟ░ ȟȟȟȟ and 

▼░▪Ᵽ◑ ▼░▪Ᵽ◑ ▼░▪Ᵽ◑

▼░▪Ᵽ◑ ▼░▪Ᵽ  then z satisfies 

(a) |z|>    (b) |z|<     (c)   |z|<     (d) 

none of these 

Ans.(a) 

Since 0 —ȟ  

Ḉ 0 ίὭὲ—ȟ  

From given condition 

|2|= ȿίὭὲ— ᾀίὭὲ— ᾀίὭὲ—

ᾀίὭὲ— ᾀίὭὲ—ȿ 

 2  ȿίὭὲ—ȿ ȿᾀȿȿίὭὲ—ȿ

ȿᾀȿȿίὭὲ—ȿȿᾀȿȿίὭὲ—ȿȿᾀȿȿίὭὲ—ȿ

ȿᾀȿ ȿᾀȿ ȿᾀȿ ȿᾀȿȿ ȿᾀȿ

ȿᾀȿ Ễ ὸέ Њ é.(1) 

Whenȿᾀȿ ρ, from (1), 

2 < Ȣ
ȿȿ

 

Ḉ ρ ȿᾀȿ  ȿᾀȿ  

When |z|> 1, clearly ȿᾀȿ   

Thus ȿᾀȿ ρȟὧὰὩὥὶὰώ ȿᾀȿ  

22. Number of solutions of  ȿ●ȿ ȿ

ȿ●ȿȿ is 

(a) 0                                         (b) 2                                      

(c) 4                                         (d) infinite  

Ans. (b) 

Given equation is 

ς ὼȟ   Њ ὼ  ς  

         = 2+ x,     -2 ὼ π 

σ ς ὼȟπ ὼ ς     

      = x ï 2,  2 ὼ Њ 

At x = 2, σ ὼ ς ω  

For x >2, σ ὼ ς ω 

(As σ ὼ ς is an increasing function for 

x > 2) 

For x= -2, ς ὼ ω 

For x < -2, ς ὼ ω 

[as ς ὼ Ὥί ὨὩὧὶὩὥίὭὲὫ] 

Hence given equation has only two solutions 

-2 and 2. 

23. The number of real roots of the 

equation ▼░▪●●

▼░▪●● ▼░▪●●  for x  ɸ(0, 1) 

is  
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(a) exactly one                        (b) at least 

one                   (c) at most one         (d)  

none of these 

Ans. (a) 

Given eqn. is f(x) = 1,  

where f(x) = ρ ρ

 

Clearly 

f(0)= ρ ὥὲὨ Ὢρ π  Њ 

Also f(x) is an increasing function 

Ḉ f(x)= 1 only for one value of x. 

24. If 0 < ‌r < 1 for r= 1, 2, 3, é, k and m 

be the number of real solutions of 

equation 

В ╪►
●▓

►  &  n be the number of real 

solution of equation  В ● ╪►
▓
►

, then  

(a) m= n                       (b) m  n                        

(c) m  n                         (d) m > n 

Ans. (b) 

Let ‌ be a root of eqn. 

ὥ ὥ Ễ ὥ ρ             

ééééé.(1) 

Then when x < ‌, L.H.S. of (1)> 1 

And when x > ‌, L.H.S. of (1)< 1 

Hence, eqn. (1) cannot have more than one 

root. 

Ḉ ά ρ 

Let f(x) = ὼ ὥ ὼ ὥ Ễ

ὼ ὥ  

Ḉ fô(x) > 0  f(x) is an increasing function 

Also f( Њ Њ π ὥὲὨ ὪЊ Њ

π 

Ḉ f(x) = 0 has exactly one real root 

Ḉ n= 1   

Hence m ὲȢ 

25. If m be number of integral solutions of 

equation ● ●◐ ◐  and 

n be the number of real solutions of 

equation ● ● = 0, then m =  

(a) n                                (b) 2n                                 

(c) n/2                             (d)   3n 

Ans. (b) 

Given, ςὼ σὼώ ωώ ρρ π 

 (2x +3y)(x- 3y)= 11 

Ḉ
ςὼ σώ ρ
ὼ σώ ρρ

ȟ
ςὼ σώ ρρ
ὼ σώ ρ

 

ςὼ σώ  ρ
ὼ σώ ρρ

ȟ
ςὼ σώ ρρ
ὼ σώ ρ

  

Ḉ x= 4, y= 1, x= -4, y= -1 

Ḉ m= 2 

Again, given 

ὼ ὼ σ π ὼ ὼ ‌ σ πȟ 

Where ‌= {x}= x -[x]  

ὼ ὼ σ ‌Ȣ But 0 ‌ ρ 
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Ḉ 2 < ὼ ὼ σ 

For x ςȟ 

ὼ ὼ ὼὼ ρ ςς ρ φ  

For x ρȟὼ ὼ  ὼὼ ρ π  

For -1 < x< 0, ὼ ὼ ρ ς 

For 0 < x ρȟὼ ὼ  ὼ ρ ς 

For x= 0, ὼ ὼ π ς 

Ḉ1 < x< 2           Ḉ [x]=1 

ḈGiven equation becomes 

ὼ τ= 0 x= τ 

Ḉ n= 1 

Thus m= 2, n=1 

26. If [x] denotes the integral part of x 

and k = ▼░▪
◄

◄
π, then integral 

value of ‌ for which the equation (x-

[k])(x+‌) - 1 = 0 has integral roots is  

(a) 1                            (b) 2                              

(c) 4                            (d) none of these 

Ans. (d) 

For ÓÉÎ  ὸέ ὦὩ ὨὩὪὭὲὩὨȟ ρ 

 ρ 

 1+ |ὸȿ ςȿὸȿ 

 (1+ |ὸȿ π 

 (1+ |ὸȿ π  ȿὸȿ ρ 

 t= ρ 

Ḉ k= ÓÉÎρ           (ḉk> 0) 

Ḉ [k]  = [ ]= 1 

Given equation is (x-1)(x-‌)-1= 0 

 (x- 1)(x+ ‌)= 1               éé. (1) 

We have to find integral value of ‌ for 

which equation (1) has integral roots. 

Ḉ x and ‌ are integers. 

From (1), (i) x- 1 = 1  x= 2 

X+ ‌= 1  ‌= 1- x= -1 

(ii) x- 1 = -1  x= 0 

X+ ‌= -1  ‌= -1 

Thus, ‌= -1. 

 

27. If [x] denotes the integral part of x 

and m= 
ȿ●ȿ

●
ȟ▪

░▪◄▄▌►╪■ ○╪■◊▄▼ ▫█ 
▼░▪ ●

 , then  

(a) m  n                         (b) m > n                         

(c) m + n = 0                   (d) ▪□  

Ans. (a) 

π
ȿȿ

ρ Ƞ  

Ḉ m= 
ȿȿ

 π 

Again 1 ς ÓÉÎσὼ σ 

Ḉ ρ 

Ḉ n= integral value of = 1 
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Ḉm  n is the correct choice. 

 

28. If 1 lies between the roots of equation 

◐ □◐  and [x] denotes the 

integral part of x, then 
ȿ●ȿ

●

□

 = 

(a) 1                         (b) 0                           (c) 

undefined                                   (c) 2  

Ans. (b) 

Since 1 lies between the roots of equation 

ώ άώ ρ πȟ  

Ḉ f(1)< 0 

 2-m < 0  m > 2                      éé (1) 

Let y= 
ȿȿ

 
ȿȿ

ȿȿ
= , where z= |x| 

Ḉ yᾀ τᾀ ρφώ π 

Since z is real,  

Ḉ 16- 64ώ π  ώ  

Ḉ 0 ώ    [ḉ y > 0] 

Ḉ0 ώ ρ 

Ḉ [ώ ] = 0                               éé.. (2) 

 

29. Let {fn(x)} be a sequence of 

polynomials defined inductively as  

f1(x) = (x ī 2)2 

    fn+1(x) = (fn(x) ī 2)2 , n Ó 1. 

Let an and bn respectively denote the 

constant term and the coefficient of x in 

fn(x). Then  

(a) an = 4, bn = ī4n                                            

 (b) an = 4, bn = ī4n2  

(c) an = 4(nī1)! , bn = ī4n                                     

 (d) an = 4(nī1)! , bn  = ī4n2  

Ans. (a) an  = (an-1 ï 2)2 ;  an-1 = 4 ; an = 4 

fn(x) = (fn-1(x) ī 2)
2 = (fn-1(x))2 - 4 fn-1(x) + 4 

So, bn = 2an-1bn-1 ï 4bn-1 = 4bn-1 = 4nb0 = - 4n 

 

30. Let x be a positive real number. Then  

(a) x2 + ˊ2 + x2ˊ > xˊ + (ˊ + x)xˊ                                       

(b) xˊ + ˊx > x2ˊ + ˊ2x  

(c) ˊx + (ˊ + x)xˊ > x2 + ˊ2 + x2ˊ                                      

(d) none of the above  

Ans. (a) By A.M > GM inequality, we have 

(i) Ʉ2 + x2ˊ > 2ˊxˊ 

(ii)  x2 + x2ˊ > 2ˊxˊ 

(iii)  x2 + ́ 2 > 2ˊx 

So we have x2 + ˊ2 + x2ˊ > xˊ + (ˊ + x)x ́ 
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ISI OBJECTIVE SAMPLE PAPER 

WITH  SOLUTIONS  

SET ï 10 

 

There will be 30 questions in MMA Paper. 

For each question, exactly one of the four 

choices is correct. You get four marks for 

each correct answer, one mark for each 

unanswered question, and zero mark for 

each incorrect answer. 

 

1. If the tangents at points P and Q of the 

parabola ◐ ╪● meet at R and b, c, d 

be the length of perpendiculars from P, 

Q, R to any tangent to the parabola, then 

the roots of equations b●+ 2dx+ c = 0 are 

necessarily 

(a) imaginary                (b) real and equal               

(c) real and unequal             (d) rational 

Ans. (b) 

Let P ſ (aὸȟςὥὸ), Q ſ ( aὸȟςὥὸ ) 

Then R ſ [aὸὸȟὥὸ ὸ ] 

Let any tangent to the parabola be yt = x + 

aὸ 

or, x- yt+ aὸ π éééé.(4) 

b= length of perp. from P to line (4) = 

ȿ ȿ

Ѝ

ȿȿ

Ѝ
ὸ ὸ  

c = 
ȿȿ

Ѝ
ὸ ὸ  

d = 
ȿ ȿ

Ѝ
 
ȿȿ

Ѝ
ȿὸ

ὸ ὸ ὸȿ 

Clearly, bc = Ὀ ὶέέὸί έὪ ὩήὲȢ 

bὼ ςὨὼ ὧ π are real and equal. 

2. If n╬ ▪╬ ▪╬ ▪╬ Ễ
►▪╬► ȟ then n is equal to 

(a) 6                                (b) 7                                 

(c) 8                                     (d) 9 

Ans. (d) Ễ

ρ  

= 

Ễ

ρ  

= ρ  

Ḉ ρ   = 28 ᵼ r is even 

Ḉ  28 = 7 τ ψὧ 

ᵼ n= 9. 

3. If x  ɸ ȟ
Ⱬ

 and cosx= ½ then the value 

of  В
╬▫▼▪●
▪▪  is equal to  

(a) 1                                (b) -1                               

(c) 2                                 (d) -2 

Ans. (a) let c= 1+ Ễ 

And S = Ễ 

ᵼc + iS= 1+ Ễ 

=  
 

 

Comparing real parts 
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c =  

ᵼ c =1 (cosx = ) 

4. The number of value of n for which 
▪ a perfect cube, is 

(a) 2                           (b) 6                                

(c) 8                                    (d) none 

Ans. (d) σ σ σ σ 

= σ ρ σ σ σ  

= σ ρ σ Ȣσ σȢσ σ

σ σȢσ  

= σ ρ σ , 

ᵼσ σ π 

ᵼ n-9 =5 

ᵼ n = 14. 

5. The number of integral solution of xy = 

Ȣ Ȣ ● ◐is 

(a) 675                                 (b) 680                              

(c) 685                               (d) none 

Ans. (a) Let N = ςȢσȢυ 

Then, xy = N (x+ y) 

ᵼ xy- Nx- Ny= 0 

ᵼ(x- N)(y- N)=ὔ ςȢσȢυ  

Ḉ The number of integral solutions = (4+ 

1)(8+ 1)(14+ 1) = 675. 

6. A printer numbers the pages of a book 

starting with 1 and uses 3189 digit in all, 

then the number of pages are  

(a) 200                              (b) 300                            

(c) 400                                (d) none 

Ans. (d) No. of digits used for numbering 

pages 1 to 9 = 1 9 = 9. 

Similarly, 10 to 99 = 902 = 180, 100 to 

999 = 900 3 = 2700 

Number of digits will remain after using 

2889 (=9+ 180+ 2700)digits = 3189- 2889= 

300, 

The digits can be used for numbering 300 

4 = 75 pages, i.e. from 1000 to 1074. 

Hence the book has 1074 pages. 

7. The unitôs digits of Ȣ Ȣ  

is 

(a) 1                            (b) 3                               

(c) 5                                     (d) none 

Ans. (d) unit digit in σ  is 3 ; 

χ  is 9;  

And σ  is 7; 

ḈAns. is = 3 ω χ ω όὲὭὸ ὨὭὫὭὸ 

Ḉ 9 is in unit place.  

8. The number of pairs of positive integer 

(x, y) which satisfy the equation ●

◐ ● is 

(a) 0                                (b) 1                             

(c) 2                                 (d) none 

Ans. (d) ώ  ὼ ὼ ρ 

So, if k is an integer satisfying  x - 1 =Ὧ 

ᵼ x= Ὧ ρ 
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Thus there are infinitely many solutions. 

9. If 16 ●  ȿὼ ὥȿ is to be satisfied by 

at least one non- negative values of x, then 

complete set of values of óaô is 

(a) (-8, 8)                          (b) (-16, )                       

(c) (-8,  )                     (d) none 

Ans. (b) 16 ὼ  ȿὼ ὥȿ 

ᵼὼ ρφ ὼ ὥ  16 ὼ 

ᵼὼ ρφὼ ὥ ρφ ὼ ὼ  

ᵼx + 16-ὼ ὥ  ρφ ὼ ὼ 

ᵼ ὼ ὥ  ρφ ὼ ὼȠὼ 

π 

Ḉ a ɸ  (-16, ) (ḉx ᶲᴙ) 

10.  Number of positive solutions for  ●

● , where [ .]= the greatest 

integer, is 

(a) 0                             (b) 1                              

(c) 2                              (d) none 

Ans. (b)  ὼ ς ςὼ π ᵼ ὼ  ρ 

When [x]=-1, then ὼ ς  ς ᵼὼ

πȟ which is  not possible. 

When [x]=1 ᵼ ὼ τ ᵼὼ

ς(impossible) 

When [x]= 2 ᵼ ὼ φ ᵼὼ Ѝφ, i.e. 

only one possible value , i.e. Ѝφ . 

11. The solution set of |
●

●
|+|x+1|=

●

ȿ●ȿ
 is 

(a) {x:x }                 (b) {x: x > 0}᷾

                    (c) {-1, 1}                

(d) none 

Ans. (b) | |+|x+1|=
ȿ ȿ

ȿȿ
  

ᵼ |x+1| (
ȿȿ

ρ
ȿ ȿ

ȿȿ
)= 0 

ᵼ |x+1|= 0 or, 1+ ȿὼȿ ȿØ ρȿ π 

ᵼ|x+1|= 0 

ᵼ x+ 1 > 0 and x π 

i.e. x = -1 ,or >0             i.e. {x:x > 0}᷾

ρ  . 

12. The sum of the cubes of the root of 

equation 

● ╪● ╫● ╬●▀  is 

(a) ╪  ╬                           (b) 3ab -

╪                           (c) 3ab- c                        

(d) none 

Ans. (d) let  ‌ȟ‌ȟ‌ȟ‌ be the root of the 

equation 

Here ὥ ρȟὥ ὥȟὥ ὦȟὥ ὧȟὥ

Ὠ 

Ḉὥί ὥ π ᵼ ί ὥ π ᵼ ί ὥȟ 

Now, ὥί ὥί ςὥ π 

ᵼ ί  ὥ ὥ ςὦ π 

ᵼ ί  ‌ ςὦȟ 

ᵼ ‌ ‌ ‌ ‌ ὥ ςὦȟ 

Ḉὥί ὥί ὥί+3ὥ π 

ᵼ ί  ὥ σὥὦ σὧ 
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ᵼ‌ ‌ ‌ ‌ σὥὦ ὥ

σὧ. 

13. The integral roots of ● ●

●  are  

(a) (1, 2, 3)                          (b) (-1, -2, -3)                       

(c) (0, 1, 2)                             (d) none 

Ans. (d) f(x)= υὼ ρρὼ ρςὼ ς π 

Where constant term = -2, and divisors of 

constant term are  ρȟς, i.e. the possible 

value of integral roots are ρȟς 

Now, f(1) πȟὪ ρ πȠὪς

πȠὪ ς πȢso it has no integral roots. 

14. If f(x) = ● ╫● ╬ and g(x)= 

● ╬●╫ are such that min f(x), 

then relation between b and c, is 

(a) |c|> Ѝ                         (b) 0 < c < 
╫
                      

(c)  |c|< Ѝ |b|                          (d) 

none 

Ans. (a) f(x) = ὼ ὦ ςὧ ὦ 

ᵼ min f(x) = ςὧ ὦ 

g(x) = ὦ +ὧ- ὼ ὧ  

ᵼ max g(x) = ὦ +ὧ 

Thus, min f(x) > max g(x) 

ᵼ ςὧ ὦ  ὦ +ὧ 

ᵼ |c|> Ѝςȿὦȿ 

 

 

15. The number of positive integers which 

are less than or equal to 1000 and are 

divisible by none of 17, 19 and 23 equals 

(a) 854                           (b) 153                          

(c) 160                             (d) none. 

Ans. (a) A: integers divisible by 17 

                  B: integers divisible by 19 

                  C: integers divisible by 23 

n ὃ᷾ὄ᷾ὅ ρπππὲὃ ὲὄ

ὲὅ ὲὃ᷊ὄ ὲὄ᷊ὅ ὲὅ᷊

ὃ ὲὃ᷊ὄ᷊ὅ 

= 1000

+  

= 1000- 58- 52- 43+3+2+2-0 

= 854 

16. Let {╪▪} be a sequence of real 

numbers. Then ἴἱἵ
▪O
╪▪ exists if and only if 

(a) ἴἱἵ
▪O
╪ ▪ and ἴἱἵ

▪O
╪ ▪  exist 

(b) ἴἱἵ
▪O
╪ ▪ and ἴἱἵ

▪O
╪ ▪  exist 

(c) ἴἱἵ
▪O
╪ ▪ and ἴἱἵ

▪O
╪ ▪ and 

ἴἱἵ
▪O
╪ ▪ exist 

(d) None of the above 

Ans. (a) If a sequence converges then all of 

its subsequences converges. 

ḈÌÉÍ
ᴼ
ὥ  converges ÌÉÍ

ᴼ
ὥ  and 

ÌÉÍ
ᴼ
ὥ  exist 

ὥ  & ὥ  cover all the terms in ὥ 

So, converse is also true. 
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17. In the Taylor expansion of the 

function f(x) = ▄
●

 about x=3, the 

coefficient of ●  is 

(a) ▄Ȣ
Ȧ
                       (b) ▄Ȣ

Ȧ
                      

(c) ▄ Ȣ
Ȧ
                          (d) none 

Ans. (b) 
Ȧ
ὼ ὼ  = 

Ȧ

Ȧ
  

18. Let f(x, y) = 

▄ Ⱦ● ◐  ░█ ●ȟ◐ ȟ

                 ░█ ●ȟ◐ ȟ
 

Then f(x, y) is 

(a) Not continuous at (0, 0)                               

(b) Differentiable at (0, 0) 

(c) Continuous at (0, 0) but does not 

have first order partial derivatives  

(d) Continuous at (0, 0) and has first 

order partial derivatives but not 

differentiable at (0, 0) 

Ans. (a) check yourself. 

19. The maximum value of   

▼░▪● ╬▫▼● ▼░▪ ●
▼░▪● ╬▫▼● ▼░▪ ●
▼░▪● ╬▫▼● ▼░▪ ●

 is  

(a) 0    (b) 2  (c )  4  (d)  6 

Ans. (d) æ= 
ρ ρ π
π ρ ρ
ίὭὲὼ ὧέίὼ ρ τίὭὲςὼ

   

[Ὑ Ὑ Ὑ][ Ὑ  Ὑ Ὑ] 

= (1+ τίὭὲςὼ ὧέίὼ) + ( ίὭὲὼ) 

= 2+ τίὭὲςὼ 

Since | ίὭὲςὼ | ρ ȟίέȟς τίὭὲςὼ  2+4 = 

6 

20. The pages of book are numbered 

consecutively starting from pages. A total 

of 2989 digits was used to number the 

pages. Then the number of pages is 

divisible by 

(a) 2                             (b) 3                                

(c) 5                                  (d) 7 

Ans. (a) 2989 = 189 + 2800= 

189+2700+100 = 1 ω ςπω σππ

ω ςυτ 

From 1 to 9 pages, there are 9 digits 

From 10 to 99 pages, there are 209 digits 

From 100 to 999 pages, there are σππω 

digits. 

From 1000 to 1024 pages, there are ςυτ 

digits. 

So, there are total 1024 pages in the book. 

21. Let A be a set of n elements. The 

number of ways, we can choose an 

ordered pair (B, C), where B, C are 

disjoint subsets of A, equals  

(a) n2                          (b) n3                              

(c) 2n                               (d) 3n 

Ans. (d) 3n  (Give reason) 

22. Consider the following system of 

equivalences of integers.  

x ſ 2 mod 15                     &                             

x ſ 4 mod 21.  
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The number of solutions in x, where 1 Ò x 

Ò 315, to the above system of equivalences 

is  

(a) 0                                 (b) 1                           

(c) 2                               (d) 3 

Ans. (a) Use Chinese Remainder Theorem, 

there will be no solution. 

23. The set of complex numbers z 

satisfying the equation (3 + 7i)z + (10 ī 

2i)◑ + 100 = 0 represents, in the complex 

plane,  

(a) a straight line                                                 

(b) a pair of intersecting straight lines  

(c) a point                                                             

(d) a pair of distinct parallel straight lines 

Ans. (c) Hint: Put z = x + iy, ᾀӶ = x ï iy 

24. The ἴἱἵ
▪O Ð
В ▄᷄

Ⱬ░▓

▪ ▄
Ⱬ░▓

▪ ᷄▪
▓ ░▼  

(a) 2                                         (b) 2e                                   

(c) 2ˊ                                (d) 2i 

Ans. (c) ÌÉÍ
ÐO
В Ὡ᷄ ᷄᷄Ὡ ρ᷄  = 

ÌÉÍ
ÐO
ὲ Ὡ᷄ ρ᷄  = 2ˊ 

25. For non-negative integers m, n define 

a function as follows  

f(m, n) = 

▪                                       ░█ □

█□ ȟ                              ░█ □ ȟ▪

█□ ȟ█□ȟ▪           ░█ □ ȟ▪
 

Then the value of f(1, 1) is  

(a) 4                               (b) 3                                   

(c) 2                                         (d) 1 

Ans. (b) From 1st equation, f(0, 1) = 2 

From 3rd equation, f(1, 1) = f(0, f(1, 0)) = 

f(1, 0) + 1 (from 1st equation)  = 3 

26. Let S be the set of real numbers x for 

which the power series В▪
▪●▪ converges. Then s equals 

(a) {0}                             (b) (- ȟ)                           

(c) (- ȟ)                           (d) (-1, 1) 

Ans. (b) В ὥὼ  converges if |x| < 

ᴼ
ȿ ȿ

 

i.e. |x| < 

ᴼ

 

i.e. |x| <- . 

27. There are 30 questions in a multiple 

choice test. A student gets 1 mark for 

each unattempted question, 0 mark for e 

wrong answer and 4 marks for each  

correct answer. A student has answered x 

question correctly and has score then the 

number of possible  values of x is  

(a) 15                               (b) 10                                

(c) 6                                  (d) 5 

 Ans. (c)  

60 =ρπτ ςπρ, x =10 

     = ρρτ ρφρ σ π , x= 11 

      = 12 τ ρςρ φ π , x= 12 

      = 13 τ ψ ρ ω π , x= 13 

       = ρττ τ ρ ρςπ  , x= 14 
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       = ρυτ π ρ ρυπ, x= 15 

Total, 6 possible values are there, 10ὼ

ρυ. 

28. The number of permutations of {1, 2, 

3, 4, 5} that keep at least one integer fixed 

is 

(a) 81                                (b) 76                              

(c) 120                                  (d) 60 

Ans. (c) There are total 5! Permutations of 

these 5 digits. 

 

29. If f(x) is a real value function such 

that 2f(x) + 3f(-x) = 15- 4x, ᶅ  x ᶲᴙ, then 

f(2) is 

(a) -15                             (b) 22                            

(c) 11                               (d) 0 

Ans. (c) put x= -x , 2f (-x) + 3f(x) = 15+ 4x 

                                2f(x) + 3f(-x) = 15- 4x 

          _______________________________ 

Solving equations, we get f(x) = 3+4x, f(2) 

= 11. 

 

30. If M is a matrix of 3 3 order such 

that 

[0   1   2] M = [1   0   0] and [3   4    5] M = 

[0    1    0]. Then [6    7     8] M is equal to 

(a) [2    1    -2]                (b) [0    1    0]                     

(c) [-1     2     0]           (d) [9     10     

8] 

Ans. (b) Do yourself. 

ISI OBJECTIVE SAMPLE PAPER 

WITH  SOLUTIONS  

SET ï 11 

 

There will be 30 questions in MMA Paper. 

For each question, exactly one of the four 

choices is correct. You get four marks for 

each correct answer, one mark for each 

unanswered question, and zero mark for 

each incorrect answer. 

 

1. Let f(x) = cosx(sinx + 

Ѝ▼░▪● ▼░▪Ᵽ), where ó—ô is a 

given constant,  

then maximum value of f(x) is 

(a) Ѝ ἫἷἻⱣ            (b) Ѝ ἻἱἶⱣ              

(c) |cos—|                      (d) none 

Ans. (b) {ὪὼίὩὧὼίὭὲὼ ίὭὲὼ

ίὭὲ—, 

 Ὢ ὼ ρ ὸὥὲὼ ςὪὼὸὥὲὼ

ίὭὲ— 

 Ὢ ὼὸὥὲὼ ςὪὼὸὥὲὼὪ ὼ

ίὭὲ— π 

4Ὢ ὼ τὪ ὼ  Ὢ ὼ ίὭὲ— 

Ὢ ὼ ρ ίὭὲ— 

i.e. |f(x)| Ѝρ ίὭὲ—. 

2. ἴἱἵ
▪O

Ѝ Ѝ Ễ ▪Ѝ▪

▪
  

(a) equals 0                          (b) equals 1                     

(c) equals Њ                   (d) none 
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Ans. (b) Cauchyôs First limit theorem:-  

IfÌÉÍ
ᴼ
ό ὰȟὸὬὩὲÌÉÍ

ᴼ

Ễ
ὰ Ȣ 

Here ÌÉÍ
ᴼ
ό ÌÉÍ

ᴼ
ὲ

ρȟίέȟὦώ  Cauchyôs first limit theorem  

ÌÉÍ
ᴼ

Ễ
= 

ÌÉÍ
ᴼ

Ѝ Ѝ Ễ Ѝ
ρȢ 

3. The sum of the series 1+
Ȣ

Ȣ
ȢȢ

ȢȢ
Ễ  is  

(a) ▄                       (b)  3                     

(c) Ѝ                       (d)   Ѝ  

Ans. (d) Ѝψ  ς ρ    

= 1+(
Ȧ

Ễ 

= 1+
Ȣ

Ȣ

ȢȢ

ȢȢ
Ễ   

4. If 0 < x < 1, then the sum of the infinite 

series ● ● ● Ễ is 

(a) ἴἷἯ
●

●
        (b) 

●

●
ἴἷἯ ●       

(c) 
●
ἴἷἯ ●        (d) 

●

●

ἴἷἯ ● 

Ans. (b) ὼ ὼ ὼ Ễ 

= (1- ) ὼ+ (1- ) ὼ+ (1- ὼ+é. 

= {ὼ+ὼ+ὼ+é.  }-{ ὼ ὼ ὼ

Ễ}  

= {1+x+ὼ+é.}-{x+ ὼ ὼ+é}-1 

= ÌÏÇρ ὼ-1 

= ÌÏÇρ ὼ 

5. The polar equation r= acos— represents 

(a) a spiral                      (b) a parabola                        

(c) a circle                       (d) none 

Ans. (c) ὶ ὥὶὧέί—    

Ḉ ὼ  ώ ὥὼ   (since r = ὼ  ώȟὼ

ὥὧέί—  ) 

Ḉὼ ὥὼ ώ π 

Ḉ(x+ ώ   

This is a circle of radius  and centre (- ȟπ). 

6. The value of the infinite product P = 

ȣ
▪

▪
ȣ is 

(a) 1                       (b)  2/3                        

(c)  7/3                           (d) none 

Ans. (b) 

P= Ȣ éé. 

= ( )( )é.. 

= (
ȢȢȢȣȢȢ

ȢȢȢȣȣ
)(
Ȣ Ȣ ȣȣ

ȢȢ ȣȣȢȢ
) 

= 
Ȣ
 . 

7. If f(x) = ἘἼ
░O

▼░▪Ⱬ●◄

▼░▪Ⱬ●◄
, then range of 

f(x) is 

(a) {-1, 1}                   (b)  {0, 1}                   

(c) {-1, 1}                      (d) {-1, 0, 1} 
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Ans. (d) 

f(x)= ,Ô
ᴼ

 

ừ
Ử
Ừ

Ử
ứ

ȟ          ÓÉÎ“ὼ π

ȟ                      ÓÉÎ“ὼ π

ȟ                       ÓÉÎ“ὼ π

      = 

ρȟ            ÓÉÎ“ὼ π
ρȟ          ίὭὲ“ὼπ
πȟ             ίὭὲ“ὼπ

 

Ḉ Range f= {-1, 0, 1} 

8. If f : ȟ
Ⱬ

▪
ᴼ╡ȟ▀▄█░▪▄▀ ╫◐ █●

В Ἳἱἶ▓●▪
▓ , where [x] denotes the 

integral part of x, then range of f(x) is 

(a) {n-1, n+1}              (b) {n-1, n, n+1}                

(c) {n, n+1}                    (d) none of these 

Ans. (c) 

f(x )= В ρ ÓÉÎὯὼ ὲ ÓÉÎὼ

ÓÉÎςὼ  ȣ ÓÉÎὲὼ éé.(1) 

case 1: when kx  for k= 1, 2, 3, é, n 

since 0 < kx < “ and kx  

Ḉ 0 < sin kx < 1, for k= 1, 2, é., n 

Ḉ [sin kx]= 0, for k= 1, 2, 3, é., n 

Ḉ from (1), f(x)= n 

When exactly one of x, 2x, 3x, é, nx is . 

Here not more than one of x, 2x, 3x, é, nx 

can be . In this case one of sin x, sin 2x, é, 

sinmnx is 1 and other lie between 0 and 1 

Ḉ from (1), f(x)= n+1 

Hence range of f= {n, n+ 1} 

9. If f(x) = ἘἼ
▪O

●

●

●

● ●
●

● ●
Ễ  to n terms, then range 

of f(x) is 

(a) {0, 1}                (b) {-1, 0}              (c) 

{-1, 1}                  (d) none of these 

Ans. (a) 

Ὓ ρ
ρ

ρ ὼ

 
ρ

ρ ὼ

ρ

ρ ςὼ
ρ

ρ ςὼ

ρ

ρ σὼ
Ễ

ρ

ρ ὲ ρὼ
ρ

ρ ὲὼ
 

ρ
ρ

ρ ὲὼ
  

ὦόὸ,Ô
ᴼ
ὲὼ  Њȟὼ π  Њȟὼ π

πȟὼ π   

ḈὪὼ ,Ô
ᴼ
Ὓ ρȟύὬὩὲ ὼ π 

            πȟ                  ύὬὩὲ  ὼ π   

       Hence range f= {0, 1} 

10. Period of f(x) = sin 
Ⱬ●

▪ Ȧ
ἫἷἻ

Ⱬ●

▪Ȧ
  is 

(a) n !                          (b) 2 (n!)                           

(c) 2 (n-1)!                      (d) none of these 

Ans. (b) ÓÉÎ
Ȧ
 is a periodic function with 

period 2“+ 
Ȧ
ςὲ ρȦ 

ὖὩὶὭέὨ έὪÃÏÓ
“ὼ

ὲȦ
ς“

“

ὲȦ
ςὲȦ 
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ὒȢὅȢὓȢέὪ ςὲ ρȦὥὲὨ ςὲȦὭί ςὲȦ 

ḈὖὩὶὭέὨ έὪ ὪὼὭί ςὲȦ 

11. Period of the function cos {(x+3)-

[x+3]}, where [x] denotes the integral part 

of x is 

(a) 1                         (b) 2                        (c) 

“                                  (d) 2“ 

Ans. (a) 

x- [x] is a periodic function with period 1. 

Ḉ (x+ 3)- [x+ 3] is a periodic function with 

period 1. 

Ḉ cos {(x+ 3)} - [x+ 3]] is a periodic function 

with period 1. 

12. If f(x) = ▼░▪Ⱬ●● ●, where [x] 

denotes the integral part of x is a periodic 

function with period  

(a) 1                          (b) 2                          (c) 

“                                       (d) none of these 

Ans. (b) 

Period of x- [x] is 1 and period of ίὭὲ“ὼ is 

2. 

L.C.M. of 1 and 2 is 2 

Ḉ f(x) is a periodic function with period 2. 

13. If f(x)= cos x+ cos ax is a periodic 

function, then a is necessarily  

(a) an integer   (b) a rational number     

(c) an irrational number     (d) an event 

number 

Ans. (b) Period of cos x= 2“ and period of 

cos ax= 
ȿȿ

 

Period of f(x) = L.C.M. of  ὥὲὨ 
ȿȿ

ȢȢȢ    

ȢȢȢ    ȿȿ
 

Since k= H.C.F. of 1 and |a| 

Ḉ = an integer= m (say) and 
ȿȿ

= an integer 

= n (say) 

Ḉ |a|= ὥ   a rational number. 

14. Let f : R  R defined by f(x)= ●

● ● Ἳἱἶ●, then f is  

(a) many-one onto        (b) many-one into       

(c) one-one onto          (d) one-one into 

Ans. (c) 

Ὢὼ  ὼ ὼ ρππὼ υ sin x 

Ḉ fô(x)= σὼ ςὼ ρππυÃÏÓὼ 

= 3ὼ ςὼ ωτ φ υ ὧέίὼ π 

Ḉ f is an increasing function and 

consequently a one ïone function. 

Clearly f( Њ)= Њ , f(Њ)=Њ and f(x) is 

continuous, therefore range f= R= co 

domain f. Hence f is onto. 

15. Let f(x) =  
▼░▪●
●

Ⱬ

, where [x] denotes 

the integral part of x is 

(a) an odd function                                                      

(b) an even function  

(c) neither odd nor even function                               

(d) both odd and even function 
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Ans. (a) when x= n“, n ‭ I, sin x = 0 and 

π 

Ḉ f(x) = 0 

Ḉ when x = n“, f(x)= 0 and f(-x)= 0 

Ḉ f(-x)= f(x) 

When x ὲ“ȟὲ ‭ Ὅȟ ὥὲ ὭὲὸὩὫὩὶ  

Ḉ
ὼ

“

ὼ

“
 ρ Ḉ

ὼ

“
ρ

ὼ

“
 

ὼ

“

ρ

ς
 
ὼ

“

ρ

ς
 

ὼ

“

ρ

ς
 

Now Ὢ ὼ

Ὢὼ  

Hence in all cases f(-x)= f(x) 

 

16. . If k be the value of x at which the 

function  

f(x) =᷿ ◄▄◄ ◄ ◄ ◄
●

▀◄ has maximum value and sinx + 

cosecx = k, then for n Nɸ, ▼░▪▪●

╬▫▼▄╬▪● = é 

(a) 2                                  (b) -2                                  

(c) 
Ⱬ
                                  (d) “ 

Ans. (a) fô(x) = ὼὩ ρ ὼ ρ ὼ

ς ὼ σ  

By Sign Rule we get 

f(x) has max. at x = 2 

Ḉ k = 2 

Now sin x + cosec x = k  sin x + cosec x 

= 2 

ÓÉÎὼ ρ π ÓÉÎὼ ρ 

Ḉ cosec x = 1 

Hence ίὭὲὼ ὧέίὩὧὼ ς 

17. If f(x+ y) = f(x) + f(y) ï xy ï 1for all x, 

y Rɸ and f(1)=1, then the number of 

solutions of f(n)= n, n ɸ N is 

(a) 0                       (b) 1                           (c) 

2                              (d) more than 2 

Ans. (b) 

Given 

f(x+ y)= f(x)+f(y)- xy- 1 ὼᶅȟώȟ‭ Ὑ 

ééééé(1) 

f(1)= 1 ééééé..(2) 

f(2) = f(1+1)= f(1)+f(-1)-1-1= 0 

f(3 )= f(2+1)= f(2)+f(1)-2.1-1= -2 

f(n+1) = f(n) +f(1) ï n ï 1 = f(n)- n< f(n) 

Thus f(1) > f(2) > f(3)> éand f(1)= 1 

Ḉf(1)= 1 and f(n)< 1, for n> 1 

Hence f(n)= n, n ‭ N has only one solution 

n= 1 

18. If f is an increasing function and g is a 

decreasing function such that g(f(x)) 

exists, then  

(a) g(f(x)) is an increasing function                                

(b) g(f(x)) is an decreasing  

(c) nothing can be said                                                     

(d) g(f(x)) is a constant function 
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Ans. (b) 

fô (x)> 0 (ḉ f(x) is an increasing function) 

gô(x)< 0  

(ḉg(x) is a decreasing function) 

(g(f(x)))ô= gô (f(x)).fô(x) < 0 

Ḉg(f(x)) is a decreasing function 

19. f: R  R, f(x)=x|x| is 

(a) one-one and onto                                                          

(b) one-one but not onto  

(c) not one-one but onto                                                    

(d) neither one-one nor onto 

Ans. (a) 

Ὢὼ  
ὼȟὼ π

ὼȟὼ π
 

Ḉ Ὢ ὼ
ςὼȟὼ π
ςὼȟὼ π

  

Ḉ fô(x)=>0 Ḉ f(x) is an increasing function 

and consequently it is a one ïone function. 

Also f( Њ)= -Њ, f(Њ)=Њȟ 

Hence range f= R 

20. Let f(r) = 1+  + Ễ

►
ȟ◄▐▄▪ В █░▪

░ = 

(a) (n+1) f(n)-(n- 1)           (b) (n+ 1) f(n)- n        

(c) n f(n)- (n-1)          (d) (n-1) f(n) 

Ans. (b) 

f(1)+ f(2)+ é+f(n)= 1+ ρ ρ

Ễ ρ Ễ  

ὲ
ὲ ρ

ς

ὲ ς

σ
Ễ

ὲ ὲ ρ

ὲ
 

ὲρ
ρ

ς

ρ

σ
Ễ

ρ

ὲ
ρ

ς

ς

σ
Ễ
ὲ ρ

ὲ
 

ὲὪὲ ρ
ρ

ς
ρ
ρ

σ
Ễ

ρ
ρ

ὲ
 

ὲὪὲ ὲ ρ Ὢὲ ρ

ὲ ρὪὲ ὲ 

21. The period of f(x) = ▄Ἳἱἶ●

Ἳἱἶ
Ⱬ
●  is ([.]) and {.} are the greatest 

integer function and fraction function 

(a) 1                                  (b) 4                               

(c) 2                                   (d) not periodic 

Ans. (b) 

Period of {x} i.e. x- [x] is 1 and period of 

sin ὼ  Ὥί τ 

L.C.M. of 1 and 4 is 4 

Ḉ Period of f(x) is 4 

22. If f(x) = ╪ ●▪ Ⱦ▪ȟ x > 0 and g(x)> x 

ẓx Rɸ, then for all x > 0 

(a) g(g(x))= f(f(x))         (b)  g(g(x))>2 

f(f(x))          (c) g(g(x))< f(f(x))       (d) 

g(g(x))> f(f(x))  

Ans. (d) 

f(x)= ὥ ὼ Ⱦȟὼ π 
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Ḉ f(f(x))= f(y), where y= f(x)=  ρ ώ

ρ ὥ ὼ   ὼȟὼ  π 

Given, g(x)-> 0 ᶅ  x ‭ R 

Ḉ g(g(x))-g(x)> 0 ᶅ  x ‭ R 

[Putting g(x) in place of x] 

Adding we get, g(g(x))-x> 0 

 g(g(x))> x g(g(x))> f(f(x)), x > 0 

[ḉ f(f(x))= x, x > 0] 

23. Let f : R R be a function defined by 

f(x)=
▄ȿ●ȿ▄●

▄● ▄●
 , then 

(a) ófô is one-one and onto                                          

(b) ófô is one-one but not onto  

(c) ófô is not one-one but onto                                    

(d) ófô is neither one-one nor onto  

Ans. (d) 

Ὢὼ  
Ὡ Ὡ

Ὡ Ὡ
ȟὼ π πȟὼ π 

Since f(x)= 0, for all x Ò 0 

Ḉ f(x) is a many ïone function 

Let y= ȟὼ π 

  

 

Ὡ  ὼ ÌÏÇ  

ώ  
Ὡ Ὡ

Ὡ Ὡ

Ὡ ρ

Ὡ ρ
ȟὼ π  

Clearly Ὡ ρ Ὢέὶ ὼ π 

ḈyÓ 0 for x Ó 0 

Ḉ Range f = [0, Њ) Í co domain f. 

Hence f is not onto. 

Thus f is a many-one into mapping. 

24. Given, y= sgn(x), then 

(a) |x|= x sgn(x)                                                            

(b) sgn(sgn(x)) = sgn(x)  

(c) x= |x|sgn(x)                                                             

(d) all of (a), (b), (c) 

Ans. (d) 

Ὢὼ ίὫὲὼ  
ρȟὼ π
πȟὼ π
ρȟὼ π

 

ὼ ίὫὲ ὼ  
ὼȟὼ π
πȟὼ π
ὼȟὼ π

 ȿὼȿ 

ίὫὲ ίὫὲὼ  

ίὫὲρȟὼ π

ίὫὲπȟὼ π

ίὫὲρȟὼ π

 
ρȟὼ π
πȟὼ π
ρȟὼ π

ίὫὲὼ 

ȿὼȿίὫὲὼ  
ὼȟὼ π
πȟὼ π
ὼȟὼ π

ὼȟᶅ ὼ ‭ Ὑ 

25. If ■ ╪▪▀ ■ are the side length of two 

variables squares ▼ ╪▪▀ ▼, respectively. 

If ■ ■ ■ , then the rate of 

change of the area of ▼ with respect to 

rate of change of the area  of ▼ when 

■  is 
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(a) 3/2                           (b) 2/3                              

(c) 4/3                            (d) none 

Ans. (d) Let Ў ὥὲὨ Ў be the area of the 

sequences ί ὥὲὨ ί, 

Ў=ὰ ὥὲὨ Ў ὰ  

Ḉ 
Ў

ςὰ ὥὲὨ 
Ў

ςὰȢ 

 
Ў

Ў
Ȣ Ȣ   

Whenὰ ρȟὰ ψ ȟὸὬὩὲ 
Ў

Ў
. 

 

26. The limit ἴἱἵ
●O

●

●
●    is 

(a) ▄ Ⱦ                                (b) ▄ Ⱦ                              

(c) ▄                               (d) none 

Ans. (a) ÌÉÍ
ᴼ

  
ᴼ

 Ὡ  Ὡ Ⱦ . 

 

27. Let a and b be real numbers such that 

ἴἱἵ
● O
Ѝ● ● ╪● ╫ .  

Then the value of b is 

(a) -1                         (b) - ½                           

(c) 0                                     (d) ½  

Ans. (b) ÌÉÍ
 O
Ѝὼ ὼ ρ ὥὼ ὦ

ÌÉÍ
 O Ѝ

  

                                                              = 

ÌÉÍ
 O Ѝ

 = 0 

 ρ ὥ π  a= 1, 1+2ab= 0  1+2b= 0 

 b = - ½ . 

 

 

28. ἴἱἵ
●O
▼░▪

▄● ●
●

●
  is equal to 

(a) 0                          (b) ½                         

(c) 1                                    (d) does 

not exist 

Ans. (a) For x  0, Ὡ Ḣρ ὼ ὼ
ςȦ 

So, ÌÉÍ
ᴼ
ίὭὲ   = 

ÌÉÍ
ᴼ
ÓÉÎπ πȢ 

29. The limit ἴἱἵ
●O

ἴἷἯ 
●

●
● equals  

(a) 0                      (b) 1                       (c) 

2                                    (d) does not 

exist 

Ans. (c) L= ÌÏÇ   

  ὰέὫὒÌÏÇ   

ÌÔ
ᴼ
ÌÏÇὒ= ÌÔ

ᴼ
ςὼ  Ễ  = 2. 

30. If 0 < c < d, then the sequence ╪▪

╬▪ ▀▪ ▪ is  

(a) Bounded & monotone decreasing                     

(b) bounded & monotone increasing   

(c) monotone increasing & unbounded for 

1 < c < d    
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(d) monotone decreasing & unbounded 

for 1 < c < d. 

Ans. (b) 0 < c < d  0 < ὧ  Ὠ ᶅ ὲ ɸ ᴓ  

Ḉὧ Ὠ ςὨ  

or, ὥ  ςȢὨᶅ ὲ ɸ ᴓ 

or, d < ὥ ὨȢς 

By squeeze theorem, lim(ὥ)= d. So, the 

sequence is bounded and monotone 

increasing. 

 

ISI OBJECTIVE SAMPLE PAPER 

WITH  SOLUTIONS  

SET ï 12 

 

There will be 30 questions in MMA Paper. 

For each question, exactly one of the four 

choices is correct. You get four marks for 

each correct answer, one mark for each 

unanswered question, and zero mark for 

each incorrect answer. 
 

1. For positive real numbers 

╪ȟ╪ȟȣȣȢ╪ , let P= В ╪░░  ╪▪▀ ▲

 В ╪░╪▒░▒  , then 

(a) q =
╟

                           (b) ▲
╟

                       

(c) q < 
╟

                             (d) none 

Ans. (c) ὥ  ὥ ỄȣȢὥ  = P, 

ὖ= ὥ  ὥ ỄȣȢὥ = В ὥ

ςВ ὥὥ 

Ḉ ὖ - 2q   0 [ḉВ ὥ π] 

Ḉ q    . 

2. A club with x members is organized 

into four committees such that (a) each 

member is in exactly two committees, (b) 

only two committees have exactly one 

member in common, then x has  

(a) Exactly two values both between  4 

and 8 

(b)  Exactly one value between 4 and 8 

(c) Exactly  two values both between 8 

and 16 

(d) Exactly one value between 8 and 

16 

Ans. (b) Four committees are there, let us 

denote member 

A , B, C, D, E, F, é.. 

1st combination :- ADE                                      

[(a) each member is exactly in two 

committees                                                                 

2nd combination:- ABF                            (b) 

only two committees exactly one member 

common] 

3rd combination:- BCE 

4th combination:- CDF  

3. Let A =  and B = 

. Then 

(a) there exists a matrix C such that A= 

BC= CD. 
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(b) there is no matrix C such that A= BC. 

(c) there exists a matrix C such that A= 

BC, but A  CB 

(d) there is no matrix C such that A= CB. 

Ans. (c) B=
ρ π π
ρ ρ π
ρ ρ ρ

 is an lower 

triangular mtx. 

Take, C = 
ρ ρ ρ
π ρ ρ
π π ρ

 is an upper triangular 

mtx. 

ḈBC= 
ρ ρ ρ
ρ ς ς
ρ ς σ

ȟὅὄ 
ρ ρ ρ
ρ ς ς
ρ ς σ

 

4. If the matrix A = 
╪

 has 1 as an 

eigenval then trace (A) is 

(a) 4                                  (b) 5                                 

(c) 6                                  (d) 7 

Ans. (b) |A- ‗I| = 0 ᵼa = 2 

Ḉ trace (A) = 2+ 3 = 5= sum of diagonal 

elements. 

5. The eigen values of the matrix X= 

 are 

(a) 1, 1, 4                            (b) 1, 4, 4                                 

(c) 0, 1, 4                                (d) 0, 4, 4 

Ans. (a) |X-‗I|= 0 

 
ς ‗ ρ ρ
ρ ς ‗ ρ
ρ ρ ς ‗

= 0 

 ‗ φ‗ ω‗ τ π 

 (‗-1)(‗-1)(‗-4)= 0 

 ‗= 1, 1, 4 are the eigen value of X. 

6. If f(x) = ● and g(x) = ●▼░▪●╬▫▼● 

then 

(a) f and g agree at no points                                    

(b) f and g agree at exactly one points   

(c) f and g agree at exactly two point                       

(d) f and g agree at more than two points 

Ans. (c) So, we can two graphs meet at 

exactly two points. 

7. A subset S of the set of numbers {2, 3, 

4, 5, 6, 7, 8, 9, 10} is said to be good if it 

has exactly 4 elements and their gcd = 1. 

Then the number of good subset is  

(a) 0126                     (b) 125                      

(c)  123                         (d) 121 

Ans. (d) Total number of subsets containing 

exactly 4 elements from 9 elements are 

= ω
Ȧ

ȦȦ
ρςφ. 

Now, gcd = 1, so we need not to take into 

count these subset: {2, 4, 6, 8}, {2, 4, 6, 10}, 

{2, 4, 8, 10},{2, 6, 8, 10}, {4, 6, 8, 10}. 

So, there are total (126 - 5) = 121 good 

subsets. 

 

8. In how many ways can there persons, 

each throwing a single die once,  

make a score of 11? 

(a) 22   (b) 27     (c) 24    (d) 38 

Ans. (b) we can use a tree diagram here:- 
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    1<
ᴼ   ȟ             ḊȦ
ᴼ   ȟ                     Ḋ 

 

    2 < 
ᴼ  ȟ                 ḊȦ
ᴼ   ȟ                    ḊȦ 

 

    3< 
ᴼ  ȟ                 Ḋ 
ᴼ   ȟ                    Ḋ 

 

So, there are total (3!+3 +3!+3!+3+3)= 27 

ways. 

Explanation: - For {1, 6, 4} there are total 3! 

Ways, since{1, 6, 4}, {4, 6, 1}, {1, 4, 6}, {4, 

1, 6}, {6, 4, 1} are six possibilities, but in 

case of {1, 5, 5} there are total 3 ways, since 

there are {1, 5, 5}, {5, 1, 5}, {5, 5, 1} only 3 

such permutations. 

 

9. ● ●  is a factor of ● ▪

●▪ , wherever  

(a) n is odd                                               (b) 

n is odd and a multiple of 3   

(c) n is even multiple of 3                      (d) 

n is odd and not a multiple 3 

Ans. (c) Let n= 1, (x+1)-x-1= 0 

n=2, ὼ ρ ὼ ρ  ςὼ 

n= 3, ὼ ρ ὼ ρ σὼ σὼ 

 

10. The map f(x) = ╪╬▫▼ȿ●ȿ ╪▼░▪ȿ●ȿ

╪ȿ●ȿ is different at x=o if and only if 

(a) ╪  ╪▪▀ ╪                                               

(b) ╪  ╪▪▀ ╪     

(c) ╪                                                                     

(d) ╪ȟ╪ȟ╪ can take any real value 

Ans. (c) ȿὼȿ is differentiable at x=0. 

ὧέίȿὼȿ ὧέίὼ is differentiable at x= 0. 

So, ὥ π  is the only criteria for f(x) to be 

differentiable. 

11. f(x)is a differentiable function on the 

real line such that ἴἱἵ
●

█●

╪▪▀ἴἱἵ
●

█ᴂ● ♪ , then 

(a) ‌ must be 0            (b) ‌ need not to 

be 0, but |‌|<1             (c) ‌ > 1              

(d) ‌ < -1 

Ans. (a) Let f(x)=1+ ȟὴ π 

So, ÌÔὪὼ ρȟ 

Ḉ ÌÉÍὪ ÌÔ π  ‌. 

12. ᷿ ἵἱἶ ▼░▪●ȟ╬▫▼●▀●
Ⱬ

 equals 

(a) 1-2Ѝ                       (b) 1                         

(c) 0                                   (d) 1-Ѝ  

Ans. (d) f(x)= 
ίὭὲὼȟπ ὼ

ὧέίὼȟ ὼ “ 
 

Ḉ ᷿ÍÉÎ ίὭὲὼȟὧέίὼὨὼ ᷿ίὭὲὼὨὼ

᷿ὧέίὨὼρ
Ѝ Ѝ

ρ Ѝς 

13. The value of the integral ᷿ ἵἱἶ ȿ●

ȿȟȿ● ȿ▀● , is  

(a)                                (b)                                     

(c)                                        (d)  

Ans.  ᷿ ÍÉÎ ȿὼ ρȿȟȿὼ ςȿὨὼ 

= ᷿ ȿὼ ςȿὨὼ ᷿ȿὼ ρȿὨὼ 
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14. Let f(x) be a given differentiable 

function. Consider the following 

differential equation in y f(x)
▀◐

▀●

◐█● ◐. 

The general solution of the equation is 

given by 

(a) y= 
● ╬

█●
                      (b) ◐

█●

● ╬
                    

(c) y = 
█●

● ╬
                   (d) y = 

█●

● ╬
 

Ans. (c)  

ᵼ -   [put   = v, -

 ] 

ᵼ ὺȢ   which is a linear 

equation in v 

Ḉ I.F. = Ὡ᷿ Ὠὼ Ὡ ὪὼȢ   

Hence solution is: v. f(x)= ᷿ ȢὪὼὨὼ

ὧ ὼ ὧ  ὭȢὩȢώ  . 

15. Number of integral terms in the 

expansion of Ѝ Ѝ = 

(a) 15                                    (b) 17                                  

(c) 19                            (d) none 

Ans. (b) Ѝφ Ѝχ

 В σςȢφȢχ  

For integral terms  and  both are 

integers and w is in turn possible if  is an 

integer. 

Ḉ r = 0, 2, 4,é, 32 means r can take 17 

different values. 

 

16. Let P is an odd prime and n= 1+p!, 

then total number of prime in the list n+1, 

n+2, n+3, éé, n+p-1 is equal to 

(a) P- 3                           (b) P- 5                          

(c) 0                                   (d) none 

Ans. (c) ḉ n= 1+p! 

Ḉ n+ r= (r+1)+p! 

If 1 ὶ ὴ ρȟὸὬὩὲ ς ὶ ρ ὴ and 

clearly, 

(n+ r) is divisible by r+1. Ḉ n+ r canôt be a 

prime 

Hence, there is no prime in the given list. 

 

17. The remainder obtained when 1! +2! 

+3!+é.+ 95! is divided by 15, is 

(a)  3                              (b) 5                               

(c) 7                                   (d) none 

Ans. (a) here 1! +2! +3! +4! = 33 and n! is 

divisible by 15 where n  5. 

The remainder is same as the remainder 

obtained by dividing 33 with 15, i.e., 3. 

 

18. The value of ἘἼ
●O

▄◄╪▪●▄●

◄╪▪●●
 is 

(a) 0                             (b) 1                                 

(c) e                                  (d) none 
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Ans. (b) ,Ô
ᴼ  

 ,Ô
ᴼ
Ὡ

 

 ὩȢÌÏÇὩ ρ 

 

19. Total number of solutions of sinx = 
ȿ●ȿ

 

is  

(a) 0 ;  (b) 3 ;  (c) 4 ;  (d) none 

Ans. (d) Two graphs meet exactly 6 times, 

hence, it has 6 solutions. Draw graph 

yourself. 

20. Let f(x)= 

● Ἳἱἶ● ἫἷἻ●

▬ ▬ ▬
 ◌▐▄►▄ ▬ ░▼ ╪ ╬▫▪▼◄╪▪◄ ȟ◄▐▄▪ ╪◄ ●

ȟ
▀ █●

▀●
 = 

(a) p                                  (b) 0                                

(c) ▬                                    (d) ïp  

Ans. (b) ὼ σȦ φȟ ÓÉÎὼ

 ÃÏÓὼ, ὧέίὼίὭὲὼ 

Ḉ  
φ ÃÏÓὼ ÓÉÎὼ
φ ρ π
ὴ ὴ ὴ

ὥὸ ὼ πȟ 

ὨὪὼ

Ὠὼ
 
φ ρ π
φ ρ π
ὴ ὴ ὴ

 π 

21. Let f : (0, +Њ ᴼ╡ ╪▪▀ ╕●

᷿█◄▀◄
●

 ░█ ╕● ● ●), then f(4) 

equals 

(a) 5/4                                 (b) 7                                  

(c) 4                                       (d) 2 

Ans. (c) 

We have, f(ὼ)= ᷿ Ὢὸ Ὠὸ ὼ ὼ 

Differentiating both sides, we get; 

f(ὼ Ȣςὼ ςὼ σὼ 

 f(ὼ)= 1+(3/2)x 

 f(4)= 1+3/2(2)= 4 

22. The equation of a curve is y= f(x). The 

tangents at (‌, f(‌)), (‍,f(‍)) and (‎, f(‎)) 

make angles 
Ⱬ
ȟ
Ⱬ
ȟ
Ⱬ
 respectively with the 

positive direction of the x- axis. Then the 

value of 

᷿█●Ȣ█ ●▀●
♬

♫
᷿█ ●▀●
♬

♪
 is equal 

to 

(a) 
Ѝ

                           (b) 
Ѝ
                                

(c) 0                             (d) none of 

these 

Ans. (a) 

Given, Ὢ ‌
Ѝ
ȟὪ ‍  ЍσȟὪ ‎ ρ 

Now ᷿ Ὢ ὼὪ ὼὨὼ ᷿Ὢ ὼ Ὠὼ

Ὢ ὼ Ὢ ὼ Ὢ ώ

Ὢ ‍ Ὢ ‎ Ὢ ‌ ρ σ

ρ
Ѝ

 
Ѝ

 

23. A rod of length 10ft sides with ends on 

the co-ordinates axes. If the end on x-axis 

moves with constant velocity of 2ft/ 

minute, then the magnitude of the velocity 

of the middle point at the instant the rod 

makes an angle of 30Ј with x-axis is 

(a) 2ft / sec                    (b) 3 ft / sec                        

(c) Ѝ  ft / sec                     (d) none of these 
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Ans. (a) 

Let AB be the position of rod at any time t 

and p be its middle point. 

Let OA= x, OB= y, then P ſ ȟ  

ὼ ώ  ρπ 

                                                                    

Ḉςὼ ςώ π 

Ὠώ

Ὠὸ
 
ὼ

ώ

Ὠὼ

Ὠὸ
 
ὼ

ώ
Ȣς  

ύὬὩὲ — σπЈȟ
ὼ

ώ
ÃÏÔσπЈ Ѝσ 

Ḉ
Ὠώ

Ὠὸ
 ςЍσὪὸȾίὩὧ 

ὲέύ ὠ  
ρ

ς

Ὠὼ

Ὠὸ

ρ

ς

Ὠώ

Ὠὸ

ρ

ς
ς ρς ς ὪὸȾίὩὧ 

24. Two persons are moving on the curve  

● ◐ ╪ . When the position of first 

and second persons are (‌, ‍) and (‎, ‏) 

the second persons is in the direction of 

the instantaneous motion, then  

(a) 
♬

♪

♯

♫
              (b) 

♪

♬

♫

♯

               (c) ‌‎ +1 = ‏‍               (d) none 

of these 

Ans. (a) 

Given curve is ὼ ώ  ὥééé.(1) 

Let Pſ (‌ȟ‍ȟὗḳ ‎ȟ‏) 

Since P and Q lie on(1) 

Ḉ‌ ‍  ὥ ὥὲὨ ‎ ‏  ὥ 

 ‌ ‎ ‏ ‍ééééé(2) 

From(1),   

Equation of tangent at P(‌ȟ‍ Ὥί ώ  ‍

ὼ ‌éééé(3) 

According to question, (3) passes through 

Q Ḉ ‌ ‌ ‎ ‍ ‏ ‍ éé(4) 

‌ ‎ ‎

‌

‍ ‏ ‍‍

‍

ρ
‎

‌

‎

‌

ρ
‏

‍

‏

‍
 

 
‎

‌

‏

‍

‎

‌

‏

‍
 
‎

‌

‏

‍
ρ

πḉ
‎

‌

‏

‍
 

 

25. The triangle formed by the tangents to 

the curve f(x) = ● ╫● ╫ at the point 

(1, 1) and the co-ordinate on the first 

quadrant. If its area is 2 then the value of 

b is 

(a) -1                                     (b) 3                                   

(c) -3                                    (d) 1 

Ans. (c) ςὼ ὦ 

Ḉ The equation of the tangent at (1, 1) is 

y-1= (2+b)(x-1)  

or (2+b)x- y= 1+ b 
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Ḉ OA=  ὥὲὨ ὕὄ  ρ ὦ 

Since ῳ AOB lies in the first quadrant, 

Ḉ πὥὲὨ ρ ὦ π 

Ḉ1+b < 0, 2+b < 0  b < -2ééé..(1) 

Now, area (ῳAOB)= 2 

Ḉ 2=  . ρ ὦ  

or, 4(2+b)+ ρ ὦ π 

or,  ὦ φὦ ω π 

Or ὦ σ π 

Ḉ b= -3 > 1 

26. If 2a+ 3b +6c = 0, then equation ╪●

╫● ╬  has at least one root in  

(a) (-1, 1)                       (b) (1, 2)                        

(c) (-1, 0)                          (d) (2, 3) 

Ans. (a) 

Let fô(x) = aὼ ὦὼὧȟ then 

f(x) = ὧὼ   

Ὢρ
ςὥ σὦ φὧ

φ
πȟὪπ π 

Ḉ f(0)= f(1) 

Ḉ there exists ‌, 0< ‌ < 1 such that fô (‌)= 0 

i.e., equation aὼ ὦὼὧ π has at least 

one root in (0, 1). 

 

27. Equation sin x + 2sin 2x +3 sin 3x= 
Ⱬ
 

has at least one root in 

(a) Ⱬȟ
Ⱬ

                           (b) ȟ
Ⱬ

                           

(c) 
Ⱬ
ȟⱫ                      (d) none of these 

Ans. (b) 

Let f(x) = ὼ ÃÏÓὼ ÃÏÓςὼ ÃÏÓσὼ  

ὸὬὩὲ Ὢ ὼ
ψ

“
ὼ ίὭὲὼςÓÉÎςὼ

σÓÉÎσὼ  

f(x) is continuous and differentiable at every 

point 

Also f(0)= f    Ḉ By Rolleôs theorem 

fô(c)= 0 for at least one c in πȟ  

 

28. Let f(x) = 1+|x- 2|+|sin x|, then 

Lagrangeôs mean value theorem is 

applicable for f(x) in 

(a) [0, “]                            (b) [“, 2“]                         

(c)
Ⱬ
ȟ
Ⱬ

                           (d) 
Ⱬ
ȟ
Ⱬ

   

Ans. (b) 

f(x) is not differentiable at x= 2 and x= n“,  

n ɸ I 

29. let f(x) and g(x) be differentiable 

functions for 0 ●  such that f(0) = 2, 

g(0)= 0, f(1)= 6.Let there exist a real 

number c in (0, 1) such that fô(c)= 2gô(c), 

then g(1)= 
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(a) 1                                  (b) 2                                      

(c) -2                                   (d) -1 

Ans. (b) 

Let ‰(x)= f(x)+Ag(x) 

Then ‰ô(x)= fô(x)+ Agô(x) 

Choosing A such that ű(0)= ‰(1), 

We have A= - 
▌ ▌

 

for this value of A using Rolleôs theorem for 

‰(x) in (0, 1), we have 

‰ô(c)= 0  for some c  ɸ(0, 1) 

Ὢ ὧ

Ὣ ὧ
 ὃ

Ὢρ Ὢπ

Ὣρ Ὣπ
φ ς

Ὣρ π
ς

τ

Ὣρ

Ὣρ ς 

30. Which of the following function does 

not obey mean value theorem in [0, 1] 

(a) f(x)=  - x,  x < ½; f(x)= ● ȟ●                 

(b) f(x) = 
Ἳἱἶ●

●
ȟ● Ƞ█● ȟ●   

(c) f(x)= x |x|                                                                   

(d) f(x)= |x| 

Ans. (a) 

Let f(x) = ὼ σὼ Ὧ 

Then fô(x) = 3 ὼ ρ π Ὥὲ πȟρ 

 fô(x) has no root in (0, 1) 

But f(x) = 0 has two distinct roots ‌and ‍ in 

(0, 1) 

 fô(x)= 0 has at least one root in (‌, ‍). 

ISI OBJECTIVE SAMPLE PAPER 

WITH  SOLUTIONS  

SET ï 13 

 

There will be 30 questions in MMA Paper. 

For each question, exactly one of the four 

choices is correct. You get four marks for 

each correct answer, one mark for each 

unanswered question, and zero mark for 

each incorrect answer. 
 

1. When m, n are positive integers, then 

(m+n)! is divisible by 

(a) m!n!                               (b) m! +n!                      

(c) m!-n!                           (d) none 

Ans. (a) (m+n)!= 

1.2éé.m(m+1)(m+2)é.(m+n) 

= 
Ȧ Ȣ ȣȢ Ȧ

Ȧ
 

= m! n!  an integer 

ᵼ 
Ȧ

ȦȦ
ὥὲ ὭὲὸὩὫὩὶ. 

2. If n and r are positive integers such 

that 0 < r< n, then the roots of the 

quadratic equation ▪╬► ● Ȣ▪╬►●

▪►  0 are 

(a) rational                    (b) imaginary                     

(c) real & distinct                    (d) 

none 

Ans. (c) Discriminant(D) = 4 { ὲ

ὲ . ὲ }  = 4 (a - b),  

Where, a = ὲ  and b = ὲ . ὲ  
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Ḉ Ȣ ρ ρ ρ 

as, n > r 

Ḉ a > b 

ᵼ D > 0. 

3. Given, f(x+y) = f(x)+ f(y)  ᶅ●ȟ◐ ɸ  ᴙ 

and f(1)=3, then the value of В █►▪
► is 

(a) ▪                           (b) ▪

)                   (c) Ȣ▪                    

(d)  none 

Ans. (b) let f(x)= ὥ , ‗ is a constant 

f(1)= ὥ = 3 

Ḉ  В Ὢὶ  В ὥ ὥ ὥ

ὥ  ȣȢὥ  

=  σ ρ 

4. If f(x). █
●
 = f(x) + █

●
 and f(4)= 65, 

then f(6)is  

(a) 201                          (b) 205                           

(c) 215                             (d) none 

Ans. (d) f(x)= ὼ ρ, where n ɸ  I 

1st case: f(4)= τ ρ= 65 ᵼ τ= 64 ᵼ n=3 

2nd case: f(4)= τ ρ=65 ᵼ τ =66, 

impossible as n ɸ I 

Ḉ f(x)= ὼ ρ 

Ḉ f(6) =φ ρ =217. 

5. Let f be a function of a real variable 

such that it satisfies f(x +y) = f(x)+f(y) 

)  ᶅ●ȟ◐ ╘ɸ, then █
□

▪
 

(a) 
□

▪
                          (b) 

█□

█▪
                           

(c) 
□

▪
█                      (d) none 

Ans. (c) since f(x+ y)= f(x)+f(y) ᶅ  x, y 

So, f(x) =ax is the functional form, where a= 

constant. 

Ḉf(1)=a 

i.e. f( )= a( )= f(1).  

6. Let f(x)= ● ╪ ● ╫ ●

╬ , a < b < c. Then no. of real roots of 

f(x) = 0 is 

(a)  3                              (b) 2                              

(c) 1                               (d) none 

Ans. (c) fǋ(x)= 3{ὼ ὥ ὼ ὦ

ὼ ὧ }> 0 

Ḉ f(x) is an increasing function 

Note that f(x)< 0 if x< a 

f(x) > 0 if x > c 

Ḉ there is one root. 

 

7. A, B are two square matrix such that 

AB = A and BA = B, then  

(a) A, B both are idempotent                             

(b) only A is idempotent. 

(c) only B is idempotent                                     

(d) none 

Ans. (a) (AB)A = A ὃ ὃ 

ᵼ A (BA)= ὃ  
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ᵼ AB= ὃ 

ᵼA = ὃ 

Hence A is idempotent 

Similarly, B is idempotent 

8. Let B is non- singular matrix and A is a 

square matrix, then det(║ ═║) = 

(a) det B                           (b) det A                          

(c) det(AB)                       (d) none 

Ans. (b) det(ὄ ὃὄ

ÄÅÔὄ ÄÅÔὃÄÅÔὄ

ȢÄÅÔὃȢÄÅÔὄ ÄÅÔὃ 

9. A subset A of the set X= {1, 2, 3, 

é..,100}is chosen at random. The set X is 

reconstructed by replacing the elements 

of A and another subset B of x is chosen 

at random. The probability that A B᷊ 

contains exactly 10 elements is 

(a)            (b)                  

(c)                (d) none 

Ans. (d) A and B can be chosen in general in 

={В ωπς }.ρππ Ways 

= ρ ς . ρππ= ρππȢσ  ways. 

10.  Let A be a 2  2 matrix to be written 

down using the numbers 1, -1 as elements. 

The probability that the matrix is non-

singular is  

(a)1/2                              (b) 3/8                              

(c) 5/8                                 (d) none 

Ans. (a) A 2  2 matrix has 4 elements each 

of which can be chosen in 2 ways, so, total 

number of 2  2 square matrices with 

elements 1, -1 is ς ρφ. 

Out of these 16 matrices, following matrices 

are singular  

ρ ρ
ρ ρ

ȟ
ρ ρ
ρ ρ

ȟ
ρ ρ
ρ ρ

ȟ
ρ ρ
ρ ρ

ȟ  

ρ ρ
ρ ρ

ȟ
ρ ρ
ρ ρ

ȟ
ρ ρ
ρ ρ

ȟ
ρ ρ
ρ ρ

Ȣ  

Thus the number of non-singular matrices = 

16-8 =8 

Ḉ required probability is = . 

11. Let ═ȟ═ȟȣȢȟ═▪ are n independent 

events with P(═▒ ▒
▒ ▪). The 

probability that not one of  ═ȟ═ȟȣȢȟ═▪ 

occur is 

(a) 
▪ Ȧ

                          (b) 
▪

                             

(c) 
▪Ȧ

▪ Ȧ
                             (d) none 

Ans. (c) Required probability = P (ὃ ַ ᷊

ὃ ַ᷊ ȣȢȢ᷊ὃַ )  

= P (ὃ ַ )P(ὃ)ַé. P(ὃ )ַ 

= ȣȢ  
Ȧ

Ȧ
   (Ans.) 

[ḉP (ὃ)ַ= 1-ὃ ρ ] 

12. Given a circle of radius r. Tangents 

are drawn from points A and B lying on 

one of its diameters which meet at a point 

P lying on another diameter 

perpendicular to the other diameter. The 

minimum area of the triangle PAB is 
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(a) ►                               (b) 2►                             

(c) “►                                (d) 
►

 

Ans. (b) 

OP = r sec ‌ 

OA = r cosec ‌ 

Area of ῳ APB = ȢὕὖȢςὕὃ ὕὖȢὕὃ

 

ḈMinimum area = ςὶ 

13. Solution set of 
● ● ●

● ●
 ░▼ 

(a) Њȟ ᷾ ȟ ᷾ ᷾ ȟЊ                                 

(b) [-4, -2)᷾ ȟ ᷾ ȟЊ  

(c) ( Њȟ ᷾ ᷾ ȟЊ                                               

(d) none 

Ans. (a) G(x) = π 

So, sign change is like this :- 
     

       
ȟ 

 x  ɸ Њȟτ᷾ ςȟρ᷾ς᷾ σȟЊȢ 

 

14. If ╧ȟ╧ȟȣȢȟ╧▪ are the roots of ●▪

╪● ╫ , then the value of 

 (╧  ╧ )( ╧  ╧ )( ╧  ╧)é.╧

╧▪  =  

(a) n╧ ╫                        (b) n╧▪
                    

(c) n╧▪ ╪                   (d) none 

Ans. (c) ὼ ὥὼ ὦ ὢ ὢ ὢ

ὢ ὢ ὢ ȣȢὢ ὢ  

 ὢ ὢ ὢ ὢ ȣȢὢ ὢ

 

 (ὢ  ὢ)( ὢ  ὢ)( ὢ

 ὢ)é.. ὢ ὢ

 ÌÔ
ᴼ

ȟὄώ ὒὬέίὴὭὸὥὰ ὶόὰὩ 

= nὢ ὥ. 

 

15. Let these three values of X such that 

X, [X], {X} are in H.P. then the number of 

values of x are 

(a) 1                         (b) 2                             

(c) 3                                   (d) none 

Ans. (a) [X]= 
 
Ƞ Now, we know X = 

[X]+ {X}, putting value of X , we get 

 ὢ ς ὢ  

 ὢ ὢ    

 0 < ρ, 

 0 < ὢ ς,  0 < [X] < Ѝς  [X]= 1 

 {X}= 
Ѝ

, 

So, X = 1+
Ѝ

  is the only value. 

 

16. Let f(x) = Ἳἱἶ
▌●

▌●
 , then 

(a) f(x) is decreasing if g(x) is increasing 

and |g(x)|> 1  

(b) f(x) is an increasing function if g(x) is 

increasing and |g(x)|   
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(c) f(x) is decreasing if g(x) is decreasing 

and |g(x)|> 1  

(d) none of these 

Ans. (c) 

Ὢὼ

 ÓÉÎ

ς
Ὣὼ

ρ
ρ
Ὣὼ

 ÓÉÎÓÉÎς—ȟύὬὩὶὩÔÁÎ—
ρ

Ὣὼ
 

ς — ςÃÏÔὫὼ ȟȿὫὼȿ ρ 

ὸὬόί Ὢ ὼ Ὣ ὼȟȿὫὼȿ ρ

 Ὣ ὼȟȿὫὼȿ ρ . 

17. Let f(x) ᷿ ╬▫╬Ᵽ ▼░▪Ᵽ▀Ᵽ
●

▬▲ ▲ ● then for f(x) to be a 

decreasing function in R for all real 

values of q independent of x, the set of 

values of p is 

(a) [10, Ѝ ]                (b) Ѝ ȟЍ                      

(c) [-Ѝ ȟ]                 (d) none of these 

Ans. (d) 

Ὢ ὼ  ὧέίὼ ίὭὲὼ

ὴή ή ρ

 ὧέίὼ ίὭὲὼ

ςίὭὲὼὧέίὼ ὴή ή

ρ 

ὴή ή
ρ

ς
ίὭὲςὼ ς 

But fô(x)  Ò pq - ή ς ὴή ή  

For f(x) to be decreasing in R, fô(x) Ò 0 

This will be true if ὴή ή

π έὶ ςή ςὴή σ π Ὢέὶ ὥὰὰ ή ɸ Ὑ 

Ὀ π  

έὶ τὴ ςτ π έὶЍφ ὴ Ѝφ. 

 

18. The lengths of the sides of a triangle 

are ‌- ‍, ‌ +‍ and ♪ ♫ȟ♪ ‍

π. Its largest angle is 

(a) 
Ⱬ
                                  (b) 

Ⱬ
                              

(c) 
Ⱬ
                                   (d) 

Ⱬ
 

Ans. (c) 

‌, ‍ > 0 

Ḉ ‌+ ‍ > ‌- ‍ 

Also ‌- ‍ > 0 

Ḉ‌ > ‍ then σ‌ ‍ ‌ ‍

ς‌‌ ‍  π 

σ‌ ‍  ‌ ‍ 

Let a = ‌ ‍ȟὦ  ‌ ‍ȟὧ σ‌ ‍  

Now ÃÏÓὅ  

   

Ḉὅ  

19. The set of critical points of the 

function 

f(x) = ● ╘▪ ● ᷿
◄

ἫἷἻ◄
●

▀◄ 

is 
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(a) 
Ⱬ
ȟ▪Ⱬ

Ⱬ
ȟ▪ ɸ ╘         (b) 

Ⱬ
ȟ
▪Ⱬ

Ⱬ
ȟ▪ ɸ ╝           (c) {n“}, n Iɸ         (d) none 

of these 

Ans. (b) 

fô(x)= ρ ς ςÃÏÓτὼ έὶ Ὢ ὼ

 ρ ςÃÏÓτὼ 

for critical points fô(x)= 0 

 ÃÏÓτὼ  ÃÏÓ τὼ ςὲ“

ὼ  ȟὲ Ὅɸ 

But for log x to be defined, x > 0 

Ḉ x = ȟ ȟὲ ɸ ὔ 

20. If 0 < ‌< ‍ < ‎< 
Ⱬ
 , then the equation 

● ▼░▪♪● ▼░▪♫● ▼░▪♬
 has 

(a) imaginary roots                                                   

(b) real and equal roots     

(c) real and unequal roots                                        

(d) rational roots 

Ans. (c) 

0 < ‌ < ‍ < ‎ <   

 sin ‌< sin ‍ < sin ‎ 

Given equation is 

(x- sin‍)(x- sin‎ )+(x- sin‌) (x- sin‎) +( x- 

sin‌)(x- sin‍ )= 0 

Or,  f(x)= 0 

f(sin ‌) = (sin ‌- sin ‍)(sin ‌- sin ‎)> 0 

f(sin ‍) = (sin ‍- sin ‌)(sin ‍- sin ‎)< 0 

f(sin ‎) = (sin ‎- sin ‌)(sin ‎- sin ‍)> 0 

Hence equation f(x) = 0 has one root 

between sin ‌ and sin ‍ and other between 

sin ‍ and sin ‎. 

21. If f(x)= В ╪►●
►

►  and f(0) and f(1) are 

odd numbers, then for any integer x 

(a) f(x) is odd or even according as x is 

odd or even   

(b) f(x) is even or odd according as x is 

odd or even  

(c) f(x) is even for all integral value of x   

(d) f(x) is odd for all integral values of x 

Ans. (d) Given f(x)= ὥ  ὥὼ  ὥὼ

Ễ  ὥ ὼ  

Ḉ f(2m) = ὥ  ὥ (even number) 

             = f(0) + an even number 

             = an odd number 

f(2m +1) = ὥ  ὥ ρ ςά  ὥ ρ

ςά Ễ ὥ ρ ςά  

               = ὥ ὥ Ễ ὥ ὥ even 

number 

               = f(1) + an even number 

               = an odd number 

22. Let P= Ѝ ▄░ⱫȾȟ╠

Ѝ ▄░ⱫȾ ╪▪▀ ╡ Ѝ ▄░Ⱬ form a 

triangle PQR in the Argand plane. Then 

ῳPQR is  

(a) isosceles                        (b) equilateral                     

(c) scalene                (d) none of these 
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Ans. (b) 

The points P, Q, R lie on a circle |z|= Ѝσ 

with a difference in argument =  for any 

two complex numbers. 

Ḉ ῳ PQR is equilateral. 

23. A, b and C are points represented by 

complex numbers ◑ȟ◑ȟ╪▪▀ ◑. If  the 

circumcentre of the  ῳABC is at the origin 

and the altitude AD of the triangle meets 

the circumcircle again at P, then P 

represents the complex number 

(a) 
◑◑

◑
                      (b)  

◑◑

◑
                         

(c) 
◑◑

◑
                                 (d) 

◑◑

◑
     

Ans. (c) 

|ᾀ|= |ᾀ|ᾀ| =|z|= r (say) 

Ḉ ȿᾀȿ ȿᾀȿ ȿᾀȿ  ȿᾀȿ ὶ 

ᾀᾀ= ᾀᾀ= ᾀᾀ ᾀᾀӶὶ 

Ḉ
Ӷ

    

ᾀᾀ  ᾀᾀ 

 z = -  

24. If |2z- 1|= |z- 2| and ◑ȟ◑ȟ◑   are 

complex numbers such that |◑ ♪|< ‌, 

|◑ ♫|< ♫, then 
◑  ◑

♪ ♫
 

(a) < |z|                      (b) <2|z|                            

(c) > |z|                              (d) > 2|z|  

 Ans. (b) 

|2z- 1|= |z- 2| 

 ȿςÚ ρȿ ȿÚ  ςȿ 

 (2z -1) (2z← -1)= (z- 2) (z← -2) 

 4zz←- 2z←- 2z +1 = zz← -2z← -2z +4 

σȿÚȿ σ |z|= 1 

Again 

|ᾀ ᾀ| =|ᾀ ‌ ᾀ ‍ ‌ ‍|  |ᾀ

‌|+|ᾀ ‍|+|‌+‍|< ‌+‍+ |‌+ ‍| 

= 2|‌+ ‍|[ḉ ‌, ‍> 0] 

Ḉ 
 

ς  
 

ςȿᾀȿ 

25. If 1, ♪ȟ♪ȟȣȟ♪▪ be the roots of 

equation ●▪  , and be an ‫ 

imaginary cube root of unity, then 

ⱷ ♪ ⱷ ♪ ȣⱷ ♪▪

ⱷ ♪ ⱷ ♪ ȣⱷ ♪▪
 

(a) ï (b)                            ‫‫                              

(c) 1                                   (d) ⱷ  

Ans. (c) 

Since 1, ‌ȟ‌ȟȣȟ‌  are the roots of 

equation 

ὼ ρ = 0 

Ḉ ὼ ρ = (x- 1) (x-‌) (x-‌) é (x- 

‌ ) 

 (x-‌) (x-‌) é (x- ‌ ) =  

 (x-‌) (x-‌) é (x - ‌ ) = 1+ x+ὼ

Ễ ὼ           ééééé(1) 

Ḉ 
ȣ

  ȣ
 = 

Ȣ
 

ρ  
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26. If be an imaginary cube root of ‫ 

unity and ●ȟ●ȟ● ɸ╡ȟВ
●► ⱷ

►

ⱷ ȟВ
●► ⱷ

ⱷ►  then В
●►

►  

(a) -2                                (b) 2                                 

(c) 0                                     (d) none of 

these 

Ans. (b) 

Consider the equation 

            

éééééé..(1) 

Equation (1) is 

x (x+ὼ ) (x+ὼ ὼὼ ὼ ὼ ὼ

ὼὼ ὼ ὼ ὼ ςὼ ὼ ὼ

ὼ ὼ ὼ)= 0 

or,  ὼ ὼὼ ὼὼ ὼὼ

ςὼὼὼ π ééééé(2) 

from given conditions it is clear that and ‫ 

‫  are the roots of equation (1) i.e. of eqn. 

(2). 

Therefore, if ‎ be its third roots, then 

+‫ ‫ ‎= 0  ‎= 1 

Ḉ 1 is a root of equation (1) 

 В ς 

27. If 1, ‌, ♪ȟȣȟ♪▪  be the nth roots of 

unity, then 
▪

▪
В

♪►
▪
►  

(a) ïn                                (b) 0                                    

(c) n                                       (d) 1 

Ans. (c) 

According to question, 

ὼ ρ= (x- 1) (x- ‌) (x- ‌)é (x - ‌ ) 

Taking logarithm, we get 

ÌÏÇὼ ρ ÌÏÇὼ ρ ÌÏÇὼ ‌

 ȣ ÌÏÇ‌   

Differentiating w.r.t.x, we get 

Ễ   

 Ễ = n 

 В  ὲȟ 

[Putting x= 3] 

28. If 
● ● ● ●
● ● ●
● ● ●

▬●

▲● ►● ▼●  be an identity in x 

and ,be an imaginary cube root of unity ‫ 

then 
╪ ╫ⱷ╬ⱷ

╬╪ⱷ╫ⱷ

╪ ╫ⱷ╬ⱷ

╫ ╬ⱷ╪ⱷ
 =  

(a) p                                (b) 2p                                 

(c) -2p                                   (d) ïp 

Ans. (a) 

Equating the coefficient of ὼȟ we get 

P=1. (2-3)= -1 

Given expression 

= 
 

 
 ‫

‫  ρ ὴ 

29. If the equation- ▬ ░▲● □

░▪● ►  has real roots where p, q, m, 

n and r are real (r ) then ▬▪ ►▲

□▪▲ =  
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(a) 1                                 (b) 0                                  

(c) -1                                   (d) none of these 

Ans. (b) 

Let ‌ be the real root satisfying the given 

equation, then 

(p‌ ά‌ ὶ Ὥ ή‌ ὲ‌)= 0 

Equating real and imaginary parts, we have 

‌   ὥὲὨ ὶ π ‌   

 Ðὲ Òή άὲήπ 

30. If n(A)= p, n(B)= q and total number 

of mappings from A to 343, then p - q = 

(a) 3                                     (b) -3                                 

(c) 4                                (d) none of these 

Ans. (d) 

Total number of mapping from A to B = ή 

Given ή στσχ ή χȟὴ σ 

Ḉ p ï q= - 4 

 

ISI OBJECTIVE SAMPLE PAPER 

WITH  SOLUTIONS  

SET ï 14 

 

There will be 30 questions in MMA Paper. 

For each question, exactly one of the four 

choices is correct. You get four marks for 

each correct answer, one mark for each 

unanswered question, and zero mark for 

each incorrect answer. 

 

1. Let X be a non-empty set and let P(X) 

denotes the collection of all subsets of X. 

Define 

F: X ╟╧ ᴼ╡ by 

f(x, A) = 
    ░█ ●ɴ ═
    ░█ ●ᶱ═

 

Then f(x, A B᷾) equals 

(a) f(x, A) + f(x, B)                                                         

(b) f(x, A) + f(x, B) ï 1  

(c) f(x, A) + f(x, B) ï f(x, A)f(x, B)                                

(d) none 

Ans. (c) n(A᷾ B) = n(A) + n(B) ï n(A B᷊) 

So, f(x, A᷾ B) = f(x, A) + f(x, B) ï f(x, 

A)f(x, B) 

2. The set ●Ḋ ᷄᷄●
●᷄
᷄ φ  equals the 

set 

(a) (0, Ѝ ᷾ ЍȟЊ                                       

(b) (-Ð, Ѝ ᷾ ЍȟЊ  

(c) (-Ð, Ѝ ᷾ ЍȟЊ                                      

(d) none 

Ans. (c) x2 ï 6x + 1 = 0 gives us x = 

Ѝ
σ ςЍς 

So, set is (-Ð, σ ςЍς᷾ σ ςЍςȟЊ  

3. If f : (3, 6) (2, 5) is a function defined 

by f(x)= x-
●

 (where [.] denotes the 

greatest integer function), then █ ● 

(a) x -1 (b) x +1 (c) x (d) none of these 

Ans. (b) 
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3 < x < 6 

  ρ ḈὪὼ ὼ ρ ḈὪ ὼ

ὼ ρ 

4. The possible values of óaô for which the 

function f(x) = ▄● ● ἫἷἻ╪● (where [.] 

denotes the greatest integer function) is 

periodic with finite fundamental period is 

(a) “                                     (b) 0                                       

(c) 1                                          (d) 2 

Ans. (a) 

Period of x- [x] is 1. 

Ḉ Period of Ὡ is 1 and period of cos ax is 

ȿȿ
 

When a= “, period of cos ax = 2 

When a= 2“, period of cos ax= 1 

In first case period of f(x) will be 2 and in 

second case it will be 1. 

But when a = 1 or 2. 

Period of cos ax will be an irrational number 

T and L.C.M. of 1 and T will not exist. 

5. If f(x)= ● ● , (where [.] denotes 

the greatest integer function), and x ɸ[0, 

2], then the range of f(x) is 

(a) {-1, 0, 2} (b) {0, 1, 2} (c) {-2, -1, 0} (d) 

{-2, 0, 1} 

Ans. (c) 

Ὢὼ  ὼ ὼ

 

ừ
Ử
Ừ

Ử
ứπȟ     π ὼ  Ѝς

ρȟ   Ѝς ὼ  Ѝσ

ςȟ     Ѝσ ὼ ς
πȟ              ὼ ς

 

Ḉ Range of f(x) is {-2, -1, 0} 

6. Let f: R R be a function defined by 

f(x)= max [x, ●]. The set of all points 

where f(x) is not differentiable is 

(a) {-1, 1}          (b) {-1, 0}                (c) {0, 

1}                   (d) {-1, 0, 1} 

Ans. (d)                                           Ὢὼ

ÍÁØὼȟὼ   

Ὢὼ  

ὼȟ             ὼ  ρ

ὼȟ     ρ ὼ π
ὼȟ          π ὼ ρ

ὼȟ                ὼ ρ

 

Clearly f(x) is non-differentiable at x= -1, 0, 

1 

7. Let f: R R  be a function defined by 

f(x)= 2x + sinx, x ɸ R. Then f is 

(a) one-to-one and onto                                                      

(b) one-to-one but not onto  

(c) onto but not one-to-one                                                

(d) neither one-to-one nor onto 

Ans. (a) 

fô(x)= 2+ cosx > 0 ᶅx ‭ R 

 f(x) is increasing 

 f is one-one 

Also, as x Њ , f(x)  Њ ὥὲὨ ὥί ὼ

ЊȟὪὼ Њ 
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More over f is continuous 

 Range of R  f is onto. 

8. f : [0, Њ  O ȟЊȟ▀▄█░▪▄▀ ╫◐ █●

 
●

●
 is 

(a) one-one and onto                                                            

(b) one-one but not onto  

(c) onto but not one-one                                                      

(d) neither one-one nor onto 

Ans. (b) 

f : [0, Њ)  [0, Њ  ;   Ὢὼ ρ  

Ḉfô(x)= π 

Hence f(x) is increasing and therefore one-

one. 

Also 0Ò x < Њ Ḉ f(0)Ò f(x) < f(Њ) 

0 Ò f(x) < ,Ô
ᴼ

 

 0Ò f(x) < 1 

Hence range f(x) = [0, 1), therefore f is not 

onto. 

9. The value of ἴἱἵ
●O

●
● ■▫▌●

 

● ■▫▌●
 is 

(a) 1                                      (b) -1                                   

(c) ½                                    (d) -½  

Ans. (c) 

Required limit= ,Ô
ᴼ

,Ô
ᴼ

 ὴόὸὸὭὲὫ ὼ  ρ Ὤ 

,Ô
ᴼ

ÌÏÇρ Ὤ Ὤ ὬÌÏÇρ Ὤ

ὬÌÏÇρ Ὤ

 ,Ô
ᴼ

Ὤ
Ὤ
ς
Ὤ
σ Ễ Ὤ ὬÌÏÇρ Ὤ

ὬÌÏÇρ Ὤ
 

,Ô
ᴼ

Ὤ
ς ρ

Ὤ
σ
Ὤ
τ Ễ

ὬÌÏÇρ Ὤ
Ὤ

ὬÌÏÇρ Ὤ
Ὤ

,Ô
ᴼ

ρ
ςρ

Ὤ
σ
Ὤ
τ Ễ

ÌÏÇρ Ὤ
Ὤ

ÌÏÇρ Ὤ
Ὤ

 

ρ
ς ρ

ρ

ρ

ς
 

10. The value of ἴἱἵ
▪O ▪

В ▓▪
▓

В ▓▪
▓ В ▓▪

▓ Ễ ▪Ȣ  will 

be 

(a)                               (b)                                 

(c)                                    (d)  

Ans. (a) 

(r+1) th term of the series 

ὸ ὶ ρȢ Ὧ

ὶ ρ ὲ ὶ ὲ ὶ ρ

ς
 

ὶὲ ὶ ὲ ὶ

ς
ὖὲȟ 

ύὬὩὶὩ ὖὲ
ὲ ςὲ ρὶ ὲ ὶ

ς
ὶ

ς
ὲ ςὲ ρὶ ὶ

ὲ ὖὲ 
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ρ

ς
ὶ ςὲ ρὶ ὲ ὲὶ ὖὲ 

Ḉsum of the series= В ὸ

В ὶ ςὲ ρВ ὶ ὲὲ

ρВ ὶ ήὲ 

Where q(n) is a polynomial in n of degree 3 

= ςὲ ρ

ὲ ὲ ρ ήὲ 

ρ

ς

ὲ ςὲ ρὲ

τ

ὲ ὲ τὲ ρ

φ
ὲ ὲ ρ

ς
ήὲ 

ḈὙὩήὨȢὰὭάὭὸ
ρ

ς

ρ

τ

τ

φ

ρ

ς
ρ

ς

σ

τ

ς

σ

ρ

ςτ
 

11. If ἘἼ
●O

●
█●

●
Ⱦ● ▄, then the 

value of the function f(x) may be 

(a) 
●

                                 (b) ●                                  

(c) 2●                                 (d) 3● 

Ans. (c) 

When Ὢὼ Ὧὼȟ,Ô
ᴼ
ρ ὼ

Ⱦ

,Ô
ᴼ
ρ ὼρ Ὧ Ⱦ  Ὡ  

For Ὡ  ὩȟὯ ς 

Ḉ f(x) = 2ὼ 

12. ἘἼ
▪O
▪╬●

□

▪
 ●

□

▪

▪ ●

 equals to 

(a)
□●

●Ȧ
Ȣ▄□                                   (b) 

□●

●Ȧ
Ȣ▄□                                 

(c) 1                                 (d) 0 

Ans. (a) 

,Ô
ᴼ
ὲ

ά

ὲ
ρ
ά

ὲ

 ,Ô
ᴼ

ὲȦ

ὼȦὲ ὼȦ

ά

ὲ

ρ
ά
ὲ

ρ
ά
ὲ

 

,Ô
ᴼ

ά

ὼȦ

ρ
ά
ὲ

ρ
ά
ὲ

Ȣ
ὲὲ ρȣ ὲ ὼ ρ

ὲ
 

ά

ὼȦ
 Ὡ Ȣ,Ô

ᴼ
ρρ

ρ

ὲ
ȣ ρ

ὼ ρ

ὲ

 Ὡ
ά

ὼȦ
 

13. If f(x) = ἴἱἵ
▪O
▪ ●▪ ●▪ ȟὀ

 ἼἰἭἶ ᷿ὀ ἮὀἬὀ equals to 

(a) 
●

                                 (b) 0                             

(c) 
●

                                (d) none of these 

Ans. (d) 

Ὢὼ  ,Ô
ᴼ
ὲ ὼ ὼ ȟὼ

πЊȾ π Ὢὶέά 

                                               

,Ô
ᴼ
ὲ ὧ Ὡ  

 ,Ô
ᴼ
ὲ ρ

ὰέὫὼ

ὲ

ὰέὫὼ

ὲ
Ễ

ρ
ὰέὫὼ

ὲ ρ

ὰέὫὼ

ὲ ρ

Ễ  
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,Ô
ᴼ
ὲ

ρ

ὲ

ρ

ὲ ρ
ÌÏÇὼ

ÌÏÇὼ
ρ

ὲ

ρ

ὲ ρ

ÌÏÇὼ
ρ

ὲ

ρ

ὲ ρ

Ễ

,Ô
ᴼ

ὲ

ὲὲ ρ
ÌÏÇὼ

ὲ
ρ

ὲ
ρ

ὲ ρ
ÌÏÇὼ Ễ

ÌÏÇὼ 

 

14. If f(x) = ἴἱἵ
ἶO

ὀἶ ὀἶ

ὀἶ ὀἶ
ȟ ὀ ȟἶᶲ

ἚȟἼἰἭἶ ᷿ ἻἱἶὀἮὀἬὀ is equal to 

(a) ɀὀἻἱἶ● Ѝ ● ╬                                     

(b) ὀἻἱἶ● Ѝ ● ╬   

(c) constant                                                                     

(d) none of these 

Ans. (a) 

Ὢὼ ,Ô
ᴼ

ὼ ὼ

ὼ ὼ
 ȟπ ὼ ρȟὲ‭ ὔ 

= ,Ô
ᴼ

 ,Ô
ᴼ

ρ 

Ḉ ÓÉÎὼȢὪὼὨὼ ρȢÓÉÎὼ Ὠὼ

 ὼÓÉÎὼ

ςὼ

ςЍρ ὼ
Ὠὼ

ὼ ÓÉÎὼ ρ ὼ

ὧ 

15. ἘἼ
●O

●Ἳἱἶ●

●
 , where {x} denotes the 

fractional part of x, is equal to 

(a) -1                            (b) 0                               

(c) 1                                     (d) does not 

exist 

Ans. (d) 

,Ô
ᴼ

ὼ ,Ô
ᴼ

ὼ ὼ ρ π ρ 

,Ô
ᴼ

ὼ  ,Ô
ᴼ

ὼ ὼ ρ ρ π  

Ḉ ,Ô
ᴼ

ὼÓÉÎὼ

ὼ ρ
 ,Ô
ᴼ

ὼ

ὼ ρ
ÓÉÎὼ

 ЊȢÓÉÎρ Њ  

,Ô
ᴼ

 
ὼÓÉÎὼ

ὼ ρ
,Ô
ᴼ

ὼÓÉÎὼ

ὼ
Ȣ
ὼ

ὼ ρ
 

,Ô
ᴼ

ὼÓÉÎὼ

ὼ
Ȣ
ὼ ὼ

ὼ ρ

 ,Ô
ᴼ

ὼÓÉÎὼ

ὼ
 Ȣ
ὼ ρ

ὼ ρ

ρ ρ ρ ρ 

Since L.H. limit ÍR.H. limit 

Ḉ limit does not exist. 

16. If a = ἘἼ
▪O
В

► ►Ȧ
 ▪

► ╪▪▀ ╫

 ἘἼ
●O

▄Ἳἱἶ● ▄●

Ἳἱἶ●  ●
, then 

(a) a= b                                (b) a= 2b                          

(c) 2a = b                      (d) a+ b = 0 

Ans. (c) 

ὸ
ρ

ὶ ςὶȦ

ὶ ρ

ὶ ςȦ

ὶ ς ρ

ὶ ςȦ
ρ

ὶ ρȦ

ρ

ὶ ς
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ὸ
ρ

ςȦ

ρ

ὲ ςȦ
  

Ḉὥ ,Ô
ᴼ

ρ

ς

ρ

ὲ ςȦ

ρ

ς
  

ὦ  ,Ô
ᴼ

Ὡ Ὡ

ίὭὲὼὼ

 ,Ô
ᴼ
ὩȢ
Ὡ ρ

ίὭὲὼρ

 ὩȢρ ρ 

                        Ḉ 2a = b 

17. If ἘἼ
●O

Ѝ● ● ╪● ╫

ȟ◄▐▄▪ █▫► ▓ ȟἘἼ
▪O
▼▄╬▪▓Ȧ Ⱬ╫= 

(a) a                                         (b) ïa                                

(c) 2a                                 (d) b 

Ans. (a) 

,Ô
ᴼ

ὼ ὼ ρ ὥὼ ὦ

 πὬὩὶὩ ὥ π Ὢέὶ ὭὪ ὥ 

πȟὸὬὩὲ ὰὭάὭὸЊ  

,Ô
ᴼ

ὼ ὼ ρ ὥὼὦ

Ѝὼ ὼ ρ ὥὼ ὦ

,Ô
ᴼ

ρ ὥ ὼ ρ ςὥὦὼ ρ ὦ

Ѝὼ ὼ ρ ὥὼ ὦ
π 

This is possible only when 1- ὥ π and 1+ 

2ab= 0 

Ḉ a= 1(ḉ a > 0) and b= - ½  

Now k! “ b= k! “ (- ½ )= an integer multiple 

of “ as k Ó 2 

ḈίὩὧὯȦ“ὦ ρ 

Ḉ,Ô
ᴼ
ίὩὧὯȦ“ὦ ρ ὥ 

18. ἘἼ
▪O
ἘἼ
●O ╬▫◄● ╬▫◄● Ễ ▪╬▫◄●

◄╪▪●
 is 

equal to 

(a) 0                                      (b) Њ                                

(c) n                                (d) none of these 

Ans. (a) 

,Ô
ᴼ
ρ ς Ễ

ὲ ЊὪέὶά 

 ,Ô
ᴼ
ρ ς Ễ ὲ ύὬὩὶὩ ώ

ὧέὸὼ  

,Ô
ᴼ
ὲ
ρ

ὲ
 

ς

ὲ
Ễ

ὲ ρ

ὲ

ρ  

ὲȢ,Ô
ᴼ

ρ

Ὡ

ρ

ὲ
 

ς

ὲ
Ễ

ὲ ρ

ὲ

ὲȢὩ ὲ 

ḈὙὩήὨȢὰὭάὭὸ,Ô
ᴼ

ρ

ὲ
π 

19. ἘἼ
●O

■▫▌●▪ ●

●
ȟ▪ ɸ ╝, where [x] denotes 

the integral part of x, is equal to 

(a) 0                                   (b) 1                              

(c) -1                                        (d) Њ 

Ans. (c) 

,Ô
ᴼ

ὰέὫὼ ὼ

ὼ
 ,Ô
ᴼ

ὲÌÏÇὼ ὼ

●
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,Ô
ᴼ

ὲ
ὰέὫὼ
ὼ

ὼ
ὼ

ὼ
ὼ

ȣȣȣȢρ 

ὦόὸ ,Ô
ᴼ
 
●

ÆÒÏÍ,Ô
ᴼ

= 0 and 

,Ô
ᴼ

 

 ,Ô
ᴼ

ὼ ὼ

ὼ
 ,Ô
ᴼ
 ρ

ὼ

ὼ
 ρ π

ρ 

ḈὪὶέάȟὶὩήὨȢὰὭάὭὸ
π ρ

ρ
 ρ 

20. If ‌ = min. of (● ● ) and ‍= 

ἘἼ
▪O
В

► ►Ȧ

▪
► ȟ◄▐▄▪ В ♪►♫▪ ►▪

►  

(a) 
▪

Ȣ▪
                              (b) 

▪

Ȣ▪
                           

(c) 
▪

Ȣ▪
                      (d) none of these 

Ans. (c) 

‌ άὭὲȢέὪ ὼ ςὼ σ
τȢρȢσ ς

τ
ς 

‍  ,Ô
ᴼ

ρ

ὶ ςὶȦ
 ,Ô
ᴼ

ὶ ρ

ὶ ςȦ

,Ô
ᴼ

ὶ ς ρ

ὶ ςȦ
 

,Ô
ᴼ

ρ

ὶ ρȦ

ρ

ὶ ςȦ

 ,Ô
ᴼ

ρ

ς

ρ

ὲ ςȦ

ρ

ς
  

ὲέύ ‌‍  ‍ ‌‍ Ễ ‌  

‍ ρ
‌

‍

‌

‍
Ễ

‌

‍

 ‍

‌
‍

ρ

‌
‍
ρ

 

ρ

ς

τ ρ

σȢς
 

21. If [x]denotes the integral part of x, 

then 

ἘἼ
●O

ἴἷἯ▄●

●
= 

(a)-1                                  (b) 1                           

(c) 0                                (d) none of these 

Ans. (c) 

ὼ  ρ  ὼ ὼ 

 ὰέὫὼ ρ  ὰέὫὼ ὰέὫὼ 

,Ô
ᴼ

ÌÏÇὼ ρ

ὼ
,Ô
ᴼ

ÌÏÇὼ

ὼ

,Ô
ᴼ

ÌÏÇὼ

ὼ
 

,Ô
ᴼ

ρ
ὼ ρ
ρ

,Ô
ᴼ

ÌÏÇὼ

ὼ

ρ
ὼ
ρ
  

π  ,Ô
ᴼ

ÌÏÇὼ

ὼ
π ,Ô

ᴼ

ÌÏÇὼ

ὼ
π  

22. ἘἼ
●O

᷿ȿ◄ ȿ▀◄
●

Ἳἱἶ●
=  

(a) -1                                 (b) 0                              

(c) 1                                 (d) none of these 

Ans. (b) 
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Reqd. limit = ,Ô
ᴼ

᷿

 

,Ô
ᴼ  

,Ô
ᴼ

 

,Ô
ᴼ

Ȣ ρ π π   

23. ἘἼ
▪O
Б ἴἷἯ► ►▪
►▪  = 

(a) 0                                  (b) Њ                           

(c) k                                      (d) k! 

Ans. (c) 

,Ô
ᴼ

ÌÏÇὶ ,Ô
ᴼ
 

ὰέὫὶ

ÌÏÇὶ ρ

,Ô
ᴼ

ÌÏÇὲ

ÌÏÇὲ ρ
Ȣ
ÌÏÇὲ ρ

ÌÏÇὲ
Ȣ
ÌÏÇὲ ς

ÌÏÇὲ ρ
 

ȣ
ÌÏÇὲ

ÌÏÇὲ ρ
 

 ,Ô
ᴼ

ÌÏÇὲ

ÌÏÇὲ ρ

,Ô
ᴼ

ὯÌÏÇὲ

ÌÏÇὲ ρ

Њ

Њ
Ὢὶέά 

,Ô
ᴼ

ὯȢ
ρ
ὲ
ρ
ὲ ρ

 ,Ô
ᴼ
Ὧρ

ρ

ὲ
Ὧ  

 

24. If ♪►
● ╪►

ȿ● ╪►ȿ
ȟ► ȟȟȟȢȢȟ▪ & ♪

 ♪ Ễ ♪▪. Then ἘἼ
●O ♪□

♪ ♪ȣ♪▪ȟ  

 □ ▪ is equal to 

(a) □                                 (b) □                          

(c) □                   (d) none 

Ans. (d) 

When x  ὥ πȟ‌ ρȟὶ

ρȟςȟσȟȣȟά  ρȟὶ ά ρȟά ςȟȣȟὲ 

Ḉ ,Ô
ᴼ

‌ȟ‌ȟȣȟ‌  ρ ρ

ρ   

ύὬὩὲ ὼ  ὥ πȟ  

‌ ρȟὪέὶ ὶ ρȟςȟȣȟά ρ

 ρȟὪέὶ ὶ

άȟά ρȟȣȟὲ 

Ḉ ,Ô
ᴼ

 ‌ȟ‌ȟȣȟ‌

 ρ ρ

 ρ   

Since L.H. limit Í R.H.  limit 

,Ô
ᴼ

‌ȟ‌ȟȣȟ‌  ὨέὩί ὲέὸ ὩὼὭίὸ 

25. If ╢▪ В ╪►
▪
►  ╪▪▀ἘἼ

▪O
╪▪

╪ȟ◄▐▄▪ ἘἼ
▪O

╢▪ ╢▪

В ►▪
►

  

(a) a                                  (b) 2a                             

(c) ïa                                   (d) 0 

Ans. (d) 

,Ô
ᴼ

Ὓ Ὓ

В ὶ
 ,Ô
ᴼ

ὥ

ὲὲ ρ
ς

,Ô
ᴼ

ὥ
ὲ

ρρ
ρ
ὲ

ς

π  

ḉ,Ô
ᴼ
ὥ ὥ 
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26. If ἘἼ
▪O

▪▓▼░▪▪Ȧ

▪
 for  

(a) all k                              (b) 0 k < 1                           

(c) k= 1                             (d) for k > 1 

Ans. (b) 

,Ô
ᴼ

ὲίὭὲ ὲȦ

ὲ ρ
 ,Ô
ᴼ

ὲ

ὲ ρ
ȢίὭὲὲȦ 

,Ô
ᴼ
ίὭὲὲȦ does not exist but if 

,Ô
ᴼ

ὲ

ὲ ρ
πȟὸὬὩὲ ,Ô

ᴼ

ὲίὭὲ ὲȦ

ὲ ρ
π  

ὦόὸ ,Ô
ᴼ

ὲ

ὲ ρ
π π Ὧ ρ 

 

27. ἘἼ
▪O

● ● ●Ễ ▪●

▪
 where {x} = x-

[x] denotes the fractional part of x,  

(a) 1                             (b) 0                                      

(c) ½                                 (d) none of these 

Ans. (b) 

0Ò {nx} < 1, for n= 1, 2, 3,é, n 

 0Ò В ὲὼ ὲ 
В

 

 ,Ô
ᴼ

π

ὲ
,Ô
ᴼθ

 
В ὲὼ

ὲ
 ,Ô
ᴼ

ρ

ὲ
 

π ,Ô
ᴼ

В ὲὼ

ὲ
π  

 ,Ô
ᴼ

ὼ ςὼ Ễ ὲὼ

ὲ
π 

 

28. If [x] denotes the integral part of x, 

then ἘἼ
▪O

● ● ●Ễ ▪●

▪
 is  

(a) x                                  (b) x/2                               

(c) x/3                         (d) independent of x 

Ans. (b) 

nx ï 1 < [nx] Ò nx, for n= 1, 2, é, n 

 В ὲὼ ρ  В ὲὼ В ὲὼ  

ὲὲ ρ

ς
ὼ ὲ  ὲὼ  

ὲὲ ρ

ς
 

 
ὲὲ ρ

ςὲ
ὼ
ρ

ὲ

В ὲὼ

ὲ
ὲὲ ρ

ςὲ
ὼ 

,Ô
ᴼ

ὲὲ ρ

ςὲ
ὼ
ρ

ὲ

ὰ ,Ô
ᴼ

ὲὲ ρ

ςὲ
ὼ

ὼ

ς
ὰ

ὼ

ς
ὰ
ὼ

ς
 

 

29. If [x] denotes the integral part of x, 

and ╪▪  В ●▪
►

►

▪
ȟ◄▐▄▪ ἘἼ

▪O

╪ ╪ Ễ ╪▪

▪
 = 

(a) 
●
                                    (b) 

●
                              

(c) x                                 (d) none of these 

Ans. (a) 

ὼ ὼ
ρ

ὲ
ὼ
ς

ὲ
Ễ ὼ

ὲ ρ

ὲ
ὲὼ 

Ḉὥ ὲὼ 
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Ḉ,Ô
ᴼ

ὥ  ὥ Ễ ὥ

ὲ

,Ô
ᴼ

ὼ  ςὼ σὼ Ễ ὲὼ

ὲ

ὼ

ς
 

 

30. ἘἼ
▪O

ἼἩἶⱣ ◄╪▪
Ᵽ

◄╪▪Ȣ
Ᵽ

Ễ ▪◄╪▪
Ᵽ
▪ = 

(a) 
Ᵽ
                                 (b) 

Ᵽ
╬▫◄ Ᵽ                             

(c) 2 cot2—                        (d) none 

Ans. (b) ÔÁÎ— ÃÏÔ— ςÃÏÔς— 

Ḉ ÔÁÎ ÃÏÔὧέὸ—  

é   é      é 

ρ

ς
ÔÁÎ
—

ς

ρ

ς
ÃÏÔ 
—

ς

ρ

ς
ὧέὸ

—

ς
  

ḈὛ  ÃÏÔ ςÃÏÔς— 

 

 

Ḉ Reqd. limit = ,Ô
ᴼ
Ὓ  

,Ô
ᴼ

ở

Ở
Ở
Ở
ờ

ρ

ςÔÁÎ
—
ς

—
ς

Ȣ
—
ς

ςὧέὸς—

Ợ

ỡ
ỡ
ỡ
Ỡ

ρ

—
ὧέὸς—  

 

 

ISI OBJECTIVE SAMPLE PAPER 

WITH  SOLUTIONS  

SET ï 15 

 

1. Let f(x) = ▀▄◄
● ▼░▪●╬▫▼●

▬ ▬ ▬
  

where p is a constant. Then 
▀

▀●
█●  at x 

= 0 is 

(a) p                                (b) p+ ▬                           

(c) p + ▬                     (d) independent of p 

Ans. (d) 

f (x) = 

φ ÃÏÓὼ ÓÉÎὼ
φ ρ π
ὴ ὴ ὴ

 

Ḉ f (0) = 

φ ρ π
φ ρ π
ὴ ὴ ὴ

π 

2. The number of solutions of the 

equations ● ●                                                                  

● ●                                                                   

● ●    is 

(a) zero                        (b) one                            

(c) two                                   (d) infinite  

Ans. (b) 

Hence ῳ = 
π ρ ρ
ρ π ς
ρ ς π

 

= -1 (-2)-1 (2)=0 

Hence given system of equations is 

consistent and since have no two equations 
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are identical, therefore number of solutions 

is one. 

3. If p(x), q(x), r(x) be three quadratic 

expressions in x and f(x) = 

▬● ▲● ►●

▬ǋ● ▲ǋ● ►ǋ●

▬ǌ● ▲ǌ● ►ǌ●

 , where dash 

denotes the derivative with respect to x, 

then 

(a) f(x) = f(0)                 (b)  f(x) = 2f(0)                    

(c) f(x) = -f(0)                    (d) none of these 

Ans. (b) Let p(x) = ὥὼ ὦὼὧȟήὼ

άὼ ὲὼ Ὧȟὶὼ όὼ ὺὼ ύ 

f(x) = 

2

ὥὼ ὦὼὧ άὼὲὼ Ὧ όὼ ὺὼ ύ
ςὥὼ ὦ ςάὼ ὲ ςόὼ ὺ
ὥ ά ό

ς
ὥ Ὧ ύ
ὦ ὲ ὺ
ὥ ά ό

 O
ᴼ

 

= 2f(0) 

4. If ╪● ╫●  = ╪ ╪●

╪● Ễ ╪●, where a, 

b, ╪ȟ╪ȟȣȟ╪ ╡ɸ  such that  ╪  ╪

╪  ╪▪▀

╪ ╪ ╪
╪ ╪ ╪
╪ ╪ ╪

 = 0 then 

(a) a= 3/4, b= 5/8               (b) a= 1/4, b= 

5/32               (c) a= 1, b= 2/3                (d) 

none 

Ans. (b) 

Putting x= 0, ὥ ρ 

Differentiating both sides and putting 

X= 0, we get ὥ τὥ 

Differentiating again and putting x= 0 

We get ὥ φὥ τὦ 

Clearly, ῳ= ὥ ὥ ὥ σὥὥὥ  

ḉ ὥ ὥ ὥ π Ḉ ὥ ὥ ὥ 

Ḉ 1= 4a= φὥ τὦ ὥ ȟὦ  

5. If ‌, ‍, ‎  ɸR, then 

▄░♪ ▄░♪ ▄░♪ ▄░♪

▄░♫ ▄░♫ ▄░♫ ▄░♫

▄░♬ ▄░♬ ▄░♬ ▄░♬
 equals 

(a) ▄░♪ ♫ ♬                       (b) ▄░♪ ♫ ♬                   

(c) ▄░♪♫♬                           (d) none of these 

Ans. (d) 

Applying  

ὅᴼὅ ὅ , we have ῳ= 0 

6. If █▪● ▪● ▪● ȟ▌▪●

▪● ▪●  then 

█ ● ▌ ●
█ ◐ ▌ ◐
█ ◑ ▌ ◑

 is 

(a) equal to zero          (b) independent of 

x, y, z             (c) ● ◐ ◑              (d) 
● ◐ ◑

 

Ans.(a) 

ῳ = 

ς ς ς ς ρ

σ σ σ σ ρ

υ υ υ υ ρ

τ ς ς ρ

τ σ σ ρ

τ υ υ ρ

 π 
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7. If В ♪▪
▪
▪ ▬▪ ▲▪ ► and 

♪ȟ♪ȟ♪ ᶲ ȟȟȟȣȟ  and 

25♪ȟ ♪ȟ ♪  be three digit numbers, 

then 

♪ ♪ ♪

♪ ♪ ♪
 = 

(a) ♪  ♪  ♪                          (b) ♪

 ♪  ♪                      (c) 7                             

(d) 0 

Ans. (d) 

‌ ςὴὲ ή  

ῳ= 

‌ ‌ ‌
υ χ ω
ςυ‌ σχ‌ τω‌

‌ ‌ ‌
υ χ ω
ςππσππτππ

 [Ὑ ᴼὙ Ὑ ρπὙ] 

= 

‌ ςὴ ςὴ
υ ς ς
ςππρππρππ

 π ᴼ
 O

 

8. If f(x) = 

▬● ▲● ►●
▬♪ ▲♪ ►♪

▬ǋ♪ ▲ǋ♪ ►ǋ♪

, where 

p(x), q(x), r(x) are polynomials of degree 

3, 4, 5 respectively, then ● ♪□ is a 

factor of F(x), where 

(a) m  1                        (b) m  2                         

(c) m= 2                                  (d) m  3 

Ans. (b) F(‌) = 0, Fô(‌) = 0 

Ḉ ὼ ‌  will necessarily be a factor or 

F(x) Ḉ m ς 

 9. If Y= SX, Z= tX, all the variables being 

differentiable functions of x, and lower 

suffices denotes the derivative w.r.t. to x 

and 

╧ ╨ ╩
╧ ╨ ╩
╧ ╨ ╩

╢ ◄
╢ ◄

●▪ , then 

n=  

(a) 1                            (b) 2                               

(c) 3                                           (d) none of 

these 

Ans. (c) 

ῳ= 

ὢ Ὓὢ ὸὢ
ὢ Ὓὢ Ὓὢ ὸὢ ὸὢ
ὢ Ὓὢ ςὛὢ Ὓὢ ὸὢ ςὸὢ ὸὢ

 

 
ὢ π π
ὢ Ὓὢ ὸὢ
ὢ ςὛὢ Ὓὢ ςὸὢ ὸὢ

ᴼ
 O

  

ὢ
Ὓ ὸ

ςὛὢ Ὓὢ ςὸὢ ὸὢ

ὢ
Ὓ ὸ
Ὓ ὸ

Ὑ ᴼὙ ςὢὙ   

Ḉ n= 3 

10. I f f(x) = cos[“]x+ cos[“x], where [y]is 

the greatest integer function of y, then 

f
Ⱬ

=  

(a) 0                         (b) cos3                          

(c) cos4                             (d) none of these 

Ans. (c) 

f(x) = cos [“]x + cos [“x] 

Ḉ Ὢ  ὧέί́ ÃÏÓ
ˊ

ÃÏÓ

ÃÏÓτ π ÃÏÓτ ÃÏÓτ 



Solving Mathematical Problems 

 

119 
 

11. Let g(x) = 

█● ♪ █● ♪ █● ♪
█● █ ♪ █ ♪

█ǋ♪ █ǋ♪ █ǋ♪

, 

where ‌ is a constant, then ἴἼ●
▌●

●
 

(a) 0                             (b) 1                                     

(c) -1                                  (d) none of these 

Ans. (a) 

,Ô
ᴼ

 Ὢὶέά ὥί Ὣπ π  

,Ô
ᴼ

Ὣ π π  

12. Choose any 9 distinct integers. These 9 

integers can be arranged to from 9! 

determinants each of order 3. The sum of 

these 9! determinants is  

(a) 0                         (b) > 0                          

(c) < 0                                    (d) 9! 

Ans. (a) Let the nine distinct digits be 

ὥȟὥȟȣȟὥ 

Let ῳ= one of the 9! Determinates then 

there exists 

‌ Determinant ῳ= adding 9! Determinants 

obtained by interchanging Ὑ ὥὲὨ Ὑ Ὥὲ ῳ 

such that 

ῳ ῳ π 

Thus 9! /2 pairs of determinants will be 

there such that sum of each pair is zero. 

Ḉ Required sum = 0 

13. If a complex number z satisfies 

ἴἷἯ
ȿ◑ȿ ȿ◑ȿ

ȿ◑ȿ ȿ◑ȿ
πȟ then locus of point 

represented by z is  

(a) |z|< 5                              (b) |z| > 6                               

(c) 1 <|z|< 3                              (d) |z|=5 

Ans. (a) 

Since ÌÏÇ
ȿȿ ȿȿ

ȿȿ ȿȿ
π 

Ḉ 
ȿȿ ȿȿ

ȿȿ ȿȿ
ρ 

 ȿᾀȿ ςȿᾀȿ υ π 

 (|z|- 5)(|z| +1) < 0    |z| < 5 

14. If |z|= maximum {|z+2|, |z-2|}, then 

(a) |z-z←|= İ                        (b) |z +z←|=2                           

(c) |z +z←|= İ                           (d) |z-z←|= 2 

Ans. (b) 

|z| =|z +2|  

 zz← = (z +2)(z←+ 2) 

 z+ z←= -2  |z +z←|= 2 

|z|= | z -2|  zz← = (z -2)(z←- 2) 

 z+ z←= 2  |z +z←|= 2 

15. Let a be a complex number such that 

|a|< 1 and ◑ȟ◑ȟ◑ȟȣ be the vertices of a 

polygon ʂ  ◑▓ ╪ ╪ Ễ ╪▓  

for all k= 1, 2, 3, é then ◑ȟ◑ȟȣ lie 

within the circle 

(a) ◑
╪ ȿ╪ ȿ

  

(b) ◑
╪ ȿ╪ ȿ

 

(c) ◑
╪
 ȿ╪ ȿ 

(d) ◑
╪

ȿ╪ ȿ  
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Ans. (a) 

Given ᾀ ρ ὥ  ὥ Ễ ὥ

  

 ᾀ   

 ᾀ
ȿȿ 

ȿ ȿ ȿ ȿ
   ḉ ȿὥȿ ρ  

 ᾀ lies within the circle 

ᾀ
ȿ ȿ

  

16. The number of ordered triplets of 

positive integers which satisfy the 

inequality             20 ● ◐ ◑  is 

(a)                         (b)  

                      (c)                    

(d) none  

Ans. (a) ςπ ὼ ώ ᾀ

υπȟύὬὩὶὩ ὼȟώȟᾀȟɸὔ   

 17 ὥ ὦ ὧ τχȟ 

Where a = x - 1, b = y - 1, c = z - 1 

Ḉ Reqd. number =   Ễ   

=   Ễ   

=   

17. Let A= {●ȟ●ȟ●ȟ●ȟ●}. Then the 

number B= {◐ȟ◐ȟ◐ȟ◐ȟ◐}. Then the 

number of one-one mappings, from A to 

B such that f ●░ ◐░ȟ░ ȟȟȣȟ is 

(a) 40                         (b) 44                              

(c) 6                                    (d) 24 

Ans. (b) 

Required number= 5!
ȿ֑ ȿ֑ ȿ֑ ȿ֑

 

ρςπ   

 φπςπ υ ρ ττ  

18. Number of divisors of Ȣ Ȣ Ȣ  of 

the form 4n+1, n ɸ N is  

(a) 46                          (b) 47                                 

(c) 96                                 (d) none of these 

Ans. (b) 4n + 1 is an odd number 

Divisor will be of the from 4n+1 if and only 

if it is the product of 

(i) All numbers of the from 4k +1,      

or  

(ii)   2 or 4 numbers of the from 4n 

+3 

Ḉ Number of divisors of 

N= ςȢσȢυȢχȟ which are of the from 4n 

+1 excluding 1 

= number of terms in the product 

(1+σ ρ υ υ υ ρ χ χ) + 

number of terms in the product 

σ σ χ χ χ ρ υ υ υ

ρ  

ς τ σ ς σ τ ρ τχ   

19. If m = number of distinct rational 

numbers  
▬

▲
 ɸ ȟ  such that p, q  ɸ{1, 2, 
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3, 4, 5} and n = number of mappings from 

{1, 2, 3} onto {1, 2}, then m ïn is 

(a) 1                                       (b) -1                              

(c) 0                              (d) none of these 

Ans. (c) 

n= ς ς φ  

ά τ σ ς ρ ρ ωὥί      

Ḉ m ï n = 3 

 20. There are n different books each 

having m copies. If the total number of 

ways of making a selection from them is 

255 and m-n+1 = 0. Then distance of 

point (m, n) from the origin is  

(a) 3                            (b) 4                               

(c) 5                                    (d) none of these 

Ans. ( c) Total number of selections = 

ά ρ ρ (number of ways in which no 

book is selected = 1) 

Given,  ά ρ ρ ςυυ ά

ρ ςυφ  

Ḉὲ ςυφ τ                [ḉ m+ 1= n] 

 n= 4, m= 3 

Ḉ Required distance= Ѝά ὲ= 5 

21. Let f(x) = ▼░▪
●
╬▫▼

●
 ╪▪▀ ▌●

▼▄╬● ◄╪▪● ╪■▼▫ █● ▌●ȟthen 

(a) x ɸ R                                                                                 

(b) x ɸ   (empty set)   

(c) x ɸ R - {x: x = (2n+1)
Ⱬ
where n ɸ  I}                               

(d) none of these 

Ans. (c) 

Clearly f(x) = g(x) 

But here sec x and tan x should be defined 

Ḉὼ ςὲ ρ ȟὲ ɴ Ὅ 

Ḉ x  ɸR ï {x : x= ςὲ ρ ȟὲ ɴ Ὅ }  

22. Consider a set P consisting of n 

elements. A subset óAô of P is chosen 

thereafter set P is reconstructed by 

replacing the elements of A and finally 

another subset óBô of P is chosen. The 

number of ways of choosing óAô and óBô 

such that (A᷾ B) is a proper subset of P is 

(a) ▪                          (b) ▪ ▪                        

(c) ▪ ▪                       (d) none of these 

Ans. (b) 

For any element ὥ of P, there are 4 

possibilities: 

(i) ὥ ὃɸ ὥὲὨ ὥ ὄɸ 

(ii)  ὥ ὃɸ ὦόὸ ὥᶱὄ 

(iii)  ὥᶱὃ  ὦόὸ ὥ ὄɸ 

(iv) ὥᶱὃ ὥὲὨ ὥᶱὄ 

Total number of ways for one element of P 

and two subsets A and B = 4 

Ḉ Total number of ways for n elements 

ὥȟὥȟȣȟὥ  of P and two subsets A and B=  

τ 

Number of ways in which one particular 

element ὥ ὃɸ᷾ὄ σ 

Ḉ number of ways in which all elements 

ὥȟὥȟȣȟὥ ὃɸ᷾ὄ =σ 
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Ḉ number of ways in which at least one 

element of p does not belong to 

A  ᷾B = τ σ 

Ḉ Required number = τ σȢ 

23. Suppose ═ȟ═ȟ═ȟ═ȟȣȟ═  are 

thirty sets each with five elements and 

║ȟ║ȟȣ║▪ are n sets each with three 

elements such that ẕ ═░░ ẕ ║░
▪
░ ▼Ȣ 

If each element of S belongs to exactly ten 

of the ═░ǋs and exactly 9 of ║░ǋ▼ then the 

value of n is  

(a) 15                              (b) 135                               

(c) 45                                  (d) 90 

Ans. (c) 

Since ὃ has 5 elements, we have 

В ὲὃ υ σπ ρυπ  

ééééé..(1) 

Suppose S has ómô distinct elements. 

Since each element of S belongs to exactly 

10 of ὃᴂί we also have 

ὲὃ ρπάȟ 

From (1) and (2) , we get 10m = 150 

 m= 15 

Since ὄ has 3 elements and each element of 

S belongs to exactly 9 of ὄᴂί , we have 

ὲὄ σὲ ὥὲὨ ὲὄ ωά 

 3n= 9m  

 n= 3m 

 n= 45 

24. Triplet (x, y, z) is chosen from the set 

{1, 2, 3, é, n}, such that x y < z. The 

number of such triplets is 

(a) ▪                                 (b) ▪╒                                 

(c) ▪╒                                 (d) ▪╒ ▪╒  

Ans. (d) 

Number of selections when x < y < z =  

Number of selections when x= y < z =  

(Here in fact we have to select only two 

numbers out of n numbers). 

Ḉ required number= +  

25. There are n locks and n keys. If all 

locks and keys are to be matched 100% 

then maximum numbers of trials 

required are 

(a) 
▪▪

                             (b) В ►▪
►                      

(c)                          (d)  

Ans. (a) 

Maximum number of trials to match first 

lock and key is (n- 1). 

Max. number of trails to match second lock 

and key is (n- 2) and so on. 

Ḉ Required number = В ὶ  

26. If Ἳἱἶ● ἫἷἻ● ἼἩἶ● ἫἷἼ●

ἻἭἫ● ╬▫▼▄╬ ●  ╪▪▀ ▼░▪ ●╪

╫Ѝ  ordered pair (a, b) can be 
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(a) (6, 2)                               (b) (8, 3)                              

(c) (22, 8)                            (d) (11, 4) 

Ans. (c) 

ÓÉÎὼ ÃÏÓὼ ÔÁÎὼ ÃÏÔὼ ÓÅÃὼ

ὧέίὩὧ ὼ χ 

ÓÉÎὼ ÃÏÓὼ
ρ

ÓÉÎὼȢÃÏÓὼ
ÓÉÎὼ ÃÏÓὼ

ÓÉÎὼȢÃÏÓὼ
χ 

ÓÉÎὼ ÃÏÓὼ ρ
ς

ÓÉÎςὼ

χ
ς

ÓÉÎςὼ
 

ρ ÓÉÎςὼ ρ  

τω  (Squaring both sides) 

 ίὭὲςὼ ττίὭὲςὼ σφίὭὲςὼ π 

 sin2x = 22 - 8Ѝχ  

27. If u r denotes the number of oneïone 

functions from 

{●ȟ●ȟȣȟ●► ◄▫ ◐ȟ◐ȟȣȟ◐►} such that 

f(●░ ◐░, for i= 1, 2, 3, é, r then ◊  = 

(a) 9                                  (b) 44                             

(c) 265                             (d) none of these 

Ans. (a) 

ό = number of ways of putting  

ὼȟὼȟȣȟὼ in r corresponding place so that 

no ὼ is put in the corresponding place 

= |r╒
ȿ֑ ȿ֑

Ễ
ȿ֑

 

Ḉό  ȿτ

ở

Ở
Ở
ờ

ȿ֑ ȿ֑ ȿ֑

Ợ

ỡ
ỡ
Ỡ

 ρς τ ρ 

28. Number of positive unequal integral 

solutions of equation x+ y+ z = 6 is 

(a) 4!                                 (b) 3!                               

(c) 6!                                    (d) 2 4! 

Ans. (b) 

Given x+ y+ z = 6 éé.(1) 

x, y, z ɸ  N and are unequal. 

 x, y, z ɸ  {1, 2, 3} and are unequal 

Ḉ Required number of solutions= 3! = 6 

 

29. The plain containing the two straight 

lines rᴆ= aᴆ+ ‗bᴆ and rᴆ= bᴆ+ ‘aᴆ is  

(a) [rᴆ   aᴆ   bᴆ] = 0                                                              

(b) [rᴆ    aᴆ    aᴆ ╫ᴆ] = 0  

(c) [rᴆ    bᴆ     aᴆ ╫ᴆ] = 0                                                   

(d) none 

Ans. (a) 

Given lines are rᴆ = aᴆ + ‗bᴆ éééé..(1) 

rᴆ = bᴆ + ‘aᴆ ééééé..(2) 

lines (1) and (2) intersect at (aᴆ + bᴆ ) 

Then the plane passes through (aᴆ + bᴆ ) 

Also, line (1) is parallel to bᴆ and line (2) is 

parallel to aᴆ  (aᴆ bᴆ ) is normal to plane 

containing these lines. 
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 Ḉ Eqn. of reqd. plane is 

[rᴆ - (aᴆ +bᴆ )].(aᴆ bᴆ ) = 0 

rᴆ(aᴆ bᴆ ) - (aᴆ +bᴆ ). (aᴆ bᴆ) = 0 

 [rᴆ aᴆ bᴆ] = 0 

30. Let aᴆ= 2´ + ǳ - 2k⅞ and bᴆ= ´ + ǳ . If cᴆ is 

a vector such that aᴆ.cᴆ = |cᴆ|, |cᴆ-aᴆ| = 2Ѝ  

and     angle between | (aᴆ╫ᴆ ╬ᴆ| = 

(a) 2/3                              (b) 1/3                           

(c) 3/2                                (d) 1 

 Ans. (c) Given aᴆ = 2 ´+ ǳ- 2 k⅞ 

bᴆ= ´+ ǳ 

aᴆ .cᴆ=|cᴆ|ééééé(1) 

|cᴆ-aᴆ|= 2Ѝς ééééé.(2) 

Angle between (aᴆ bᴆ ) and cᴆ=  

Now,  |(aᴆ bᴆ ) ὧᴆ|= |aᴆ bᴆ ||cᴆ|sin 

ȿὧᴆȿéé(3) 

From (3), ȿὧᴆ ὥᴆȿ ψ 

(ὧᴆ ὥᴆ).( ὧᴆ ὥᴆ)= 8 

ȿὧᴆȿ ȿὥᴆȿ ςὥᴆȢὧᴆ ψ 

 ȿὧᴆȿ ω ςȿὧᴆȿ ψ (from (1)) 

Ḉ  ȿὧᴆȿ ρ 

From (3), |(aᴆ bᴆ ) ὧᴆ | =   . 

 

 

 

  

THEORY OF EQUATIONS  

1. The sum of the roots of equation ●

●  is 

(a) 0                                    (b) 3                               

(c) -9                              (d) 7 

Solution:- (c)  

Sum of the roots = 
   

  
   

 ωȢ 

2. The sum of all the roots of the equation 

●᷄ ᷄ ●᷄ ᷄  is 

╪  4                               (b)   2                                

(c) 6                                     (d) none. 

Solution:- (a) ᷄ x -2  ᷄= t 

ὸ ὸ ς π  

Ḉ t = 1, -1, but -1 is not acceptable. 

So, x = 3, 1. 

Sum of the roots = 4. 

 

3. The equation ● ● ●

●  has 

(a) 10          (b) 6            (c) 2                    

(d) zero real roots. 

Solution:-  

TOPIC-WISE OBJECTIVE 

SOLVED PROBLEMS 
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Let Ὢὼ  σὼ χὼ υὼ ςὼ ρ    

Ὢ ὼ  σὼ χὼ υὼ ςὼ ρ 

Here f(x) and f(-x) has no sign change. 

By sign rule, f(x) = 0 has no real roots. 

4. The equations ● ▓●

 ╪▪▀ ● ▓●  have a 

common root then the value of k is equal 

to 

(a)  -6                             (b) 4                            

(c) 5                           (d) 6 

Solution:- (b) From the above two 

equations, we have 

ὼ

συὯ φσὯ
 

ὼ

συ ςρ

ρ

σὯ Ὧ
 

Ḉὼ
χὯ

τ
ȟὼ

ςψ

Ὧ
 

Ὓέȟ   Ὧ ρφ 

ᶒὯ   τȢ 

5. The numbers of solutions of the equation 

●᷄᷄ ἫἷἻ● is  

(a) 1                                 (b) 2                                   

(c) 3                                      (d) 

none 

Solution: (b) Two graphs below intersect at 

two points only.  

 

6. The equation ● ╪ ● ╫

● ╬  has 

(a) All real roots     (b) one real two 

imaginary roots      (c) three real 

roots        (d) none 

       Solutions:- (b) Differentiating the 

function w.r.t. x, we get 

Ὢ ὼ σ ὼ ὥ ὼ ὦ

ὼ ὧ π ᶅ ὼ 

ὛέȟὪ ὼ π has no repeated roots. 

 

7. If Ѝ╪ Ѝ╫  be one of the roots of the 

given equation (a and b are not perfect 

squares) with rational coefficients, then 

lowest degree of such an equation must 

be 

(a) 2                             (b) 3                              

(c) 4                              (d) none. 

Solutions:- (c) Irrational roots occur in pairs. 

If one root is Ѝὥ Ѝὦ, then the other roots 

are: Ѝὥ ЍὦȟЍὥ ЍὦȟЍὥ Ѝὦ. 

Ḉ Number of roots are = 4. 

So, the lowest degree is 4. 

8. If ♪ȟ♪ȟȣȢȟ♪▪ are the roots of the 

equations ●▪ ▪╪●╫ ╬ ╪▪▀ ◄▐▄▪ 

 ♪ ♪ ♪ ♪ ȣȢ♪ ♪▪  

equals 

(a) ƴʰ                   (b) n ♪▪ ╪                          

(c) na. ♪▪                          (d) 

none 

Solution:- (b) ὼ ‌ ὼ ‌ ȣ ὼ

‌  ὼ ὲὥὼὦ 
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Differentiating w. r. t. x,  

ὼ ‌ ὼ ‌ ȣ ὼ ‌ ὼ

‌ ὼ ‌ ȣȢὼ ‌ Ễ ὼ

‌ ὼ ‌ ȣ ὼ ‌ ὲὼ ὲὥ  

Putting x =  ‌ȟ we get _____ 

‌ ‌ ‌ ‌ ȣ ‌ ‌

 ‌ Ȣὲ ὲὥȢ  

 

9. Let p, q ɴ {1, 2, 3, 4}, the number of 

equations of ▬● ▲●  having 

real roots are 

(a) 7                            (b) 8                            

(c) 9                                  (d) none 

Solutions:-   όŀύ ɲҐ ή τὴ π for real 

roots. 

i.e. ή τὴ 

Now, if p =1, then ή τ, i.e. q= 2, 3, 4. 

If p = 2, then ή ψ, i.e. q = 3, 4. 

If p = 3, then ή ρς, q = 4 

If p =4, then ή ρφȟὭȢὩȢή τ 

There are 7 such favourable cases. 

 

10. LŦ л ғŀ ғ  ō ғŎ ŀƴŘ ǘƘŜ Ǌƻƻǘǎ ʰΣ ʲ ƻŦ ǘƘŜ 

equation ╪● ╫● ╬  are imaginary, 

then 

(a) ᷄h᷄  <1                           (b) ᷄ ʲ᷄ <1                           

(c) ᷄ʰ᷄ = ᷄ ʲ᷄                           (d) 

none 

Solution:- {ƛƴŎŜ Ǌƻƻǘǎ ŀǊŜ ƛƳŀƎƛƴŀǊȅΣ ǎƻ ɲҐ 

ὦ τὥὧ π 

Ḉ¢ƘŜ Ǌƻƻǘǎ ʰ ŀƴŘ ʲ ŀǊŜ ƎƛǾŜƴ ōȅΣ ʰҐ 

Ѝ
 ὥὲὨ ‍

Ѝ
Ȣ 

!ƴŘ ʰ Ґ ʲ Σ so ᷄ ʰ᷄ = ᷄ ʲ᷄. 

Moreover, ᷄ ʰ᷄ =     ᵼ᷄

‌᷄ ρ ḉὧ ὥȢ 

Ḉ ᷄ ʰ᷄ = ᷄ ʲ᷄ & ᷄ ʰ᷄ >1. 

 

NUMBER THEORY  

11. ¢ƘŜ  ŎƻƴƎǊǳŜƴŎŜ орȄ мп όƳƻŘ нмύ Ƙŀǎ 

(a) 7 solutions          (b) 6 solutions           

(c) Unique solution            (d) No 

solution 

Solution:- (a) 35x -14 is divisible by 21 

gcd (35, 21) = 7 

and 7 divides 14; hence the given 

congruence has 7 solution. 

 

 

12. The maximum value of f(x) = ●
▪ ●▪ ŦƻǊ ŀ ƴŀǘǳǊŀƭ ƴǳƳōŜǊ ƴҗ м 

ŀƴŘ н Җ Ȅ Җ о ƛǎ 

(a) 
▪
                                (b) 

▪
                                

(c) ▪                                    (d) ▪ 

Solution:- όōύ ώLŦ ŀ Ҍ ō Ґ ˂ ƛǎ ƎƛǾŜƴ ǘƘŜƴ ŀō ƛǎ 

maximum when a = b = Ȣ] 
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Here (x -2) + (3- x) = 1 then(x- 2) = ½ = (3- x) 

Ḉ Ὢὼ  
 

. 

13. LŦ ŀ  ō όƳƻŘ ƴύΦ tǊƻǾŜ ǘƘŀǘ ƎŎŘόŀΣ ƴ) is 

(a) gcd (b, n)                              (b) b                              

(c) n                                     (d) none 

Solution:- (a) gcd (a, n) = d 

d ᷄ a, d᷄ n but n᷄  (a-b) 

 d ᷄ a ςb , d ᷄ a 

 d ᷄  a ς(a ςb)= b 

 d ᷄ a, d ᷄ b. 

Same as gcd (b, n) = d. So, gcd (a, n) = gcd 

(b, n). 

14. The highest power of 3 contained in 

1000! Is 

(a) 493                              (b) 494                               

(c) 495                                      (d) 

496 

Solution:- (d) P= 3, n = 1000. 

The highest power of 3 contained in n! Is 

given by  

ὯὲȦ
ὲ

ὴ

ὲ

ὖ

ὲ

ὖ
Ễ 

Ὓέȟὃὲί
ρπππ

σ

ρπππ

ω

ρπππ

σ
ρπππ

σ

ρπππ

σ
ρπππ

σ
 

τωφȢ 

15. The sum if the series  
Ȣ Ȣ

Ễ

Ȣ
   is 

(a)                                       (b)                                       

(c) 1                                       (d) None 

Solution:- (b) 
Ȣ Ȣ

Ễ
Ȣ

 

 Ễ  

 Ȣ 

16. The sum of the series  
Ѝ Ѝ Ѝ

Ѝ Ѝ
Ễ

Ѝ Ѝ
 is 

 

(a) 1                                    (b) 9                                   

(c) 10                                       (d) None 

Solution:- (b) S = 
Ѝ Ѝ Ѝ Ѝ Ѝ

Ễ
Ѝ Ѝ

 ρ ρπ ωȢ 

17. The last digit of  is 

(a) 3                                 (b) 7                                

(c) 1                                      (d) 

None 

Solution:- όŀύ по  о όƳƻŘ млύ 

τσ ḳσ (mod 10) ;  

i.e. last digit of τσ is the last digit of σ  . 

Now, σḳρ άέὨ ρπ 

σ ḳρ άέὨ ρπ 

So, the last is 3. 

18. The remainder when  is 

divisible by 7 is 

(a) 3                                (b) 5                                  

(c) 7                                       (d) 9 
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Solution:- όōύ нннн  о ƳƻŘ т 

ςςςς нт ƳƻŘ т 

ςςςς ό-1) mod 7 

ςςςς ḳ ρ  mod 7 

ςςςς  ф ƳƻŘ т 

ςςςς   9 mod 7  ф   р ƳƻŘ тΦ 

19. The unit digit of   is 

(a) 3                                     (b) 5                                         

(c) 7                                          (d) 9 

Solution:- (c) Last digits 

ςσσχḳχ άέὨ ρπ 

ςσσχḳω άέὨ ρπ 

ςσσχ ḳσ άέὨ ρπ 

ςσσχḳρ άέὨ ρπ 

ςσσχ ḳυ άέὨ ρπ 

ноот  м όƳƻŘ пύ 

ςσσχ Ȣςσσχ ḳχάέὨ ρπ 

Unit digit is 7. 

20. The least positive residue in (mod 23) 

is 

(a) 3                                 (b) 5                             

(c) 7                                   (d) 9 

Solution:- LŦ ŀ  ō όƳƻŘ Ƴύ ǘƘŜƴ ō ƛǎ ǎŀƛŘ ǘƻ 

be the residue of a modulo m. 

LŦ ŀ  ō όƳƻŘ Ƴύ ǘƘŜƴ  ὥ ḳὦ  ᶅὲᶰὍ. 

But the 23 is a prime & 2 is a prime to 23. 

.ȅ CŜǊƳŀǘΩǎ ǘƘŜƻǊŜƳΣ ς ḳρ άέὨ ςσ 

ς ḳρ άέὨ ςσ 

ς ḳςτ άέὨ ςσ 

ς Ȣψ ḳσ ψ άέὨ ςσ 

ς ḳσ άέὨ ςσ 

So, the least positive residue is 3. 

21. The remainder when 4(29)! +5! Is 

divisible by 31 is 

(a) 3                               (b) 5                                

(c) 7                                      (d) 

None 

Solution :-όŘύ ²ƛƭǎƻƴΩǎ ǘƘŜƻǊŜƳ ǎǘŀǘŜǎ ǘƘŀǘ ά 

If p is a prime then (p -мύΗҌ м  лόƳƻŘ ǇύΦ 

The converse of this theorem is also true. 

{ƻΣ ōȅ ²ƛƭǎƻƴΩǎ ǘƘŜƻǊŜƳΣ  

(30)! +м  л όƳƻŘ омύΣ ǎƛƴŎŜ ом ƛǎ ǇǊƛƳŜΦ 

(31 -мύόнфύΗ Ҍм  л όƳƻŘ омύ 

ᶒ-нфΗ Ҍм  лόƳƻŘ омύ 

 29! -м  л όƳƻŘ омύ 

   4(29)! -п  л όƳƻŘ омύ 

   4(29)! -п Ҍмнп  л όƳƻŘ омύ 

   пόнфύΗ Ҍмнл  л όƳƻŘ омύ 

   пόнфύΗ ҌрΗ  лόƳƻŘ омύ 

 

22. The smallest positive integer that has 

remainder 4, 3 and 1 when divided by 5, 

7, and 9, respectively, is 

(a) 211                                  (b) 201                               

(c) 199                                 (d) 189 
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Solution:- ·  п όƳƻŘ рύ 

·  о όƳƻŘ тύ 

·  м όƳƻŘ фύ 

Let X = 4 +5t, t ɴ Z 

{ƻΣ п Ҍ рǘ  о όƳƻŘ тύ ᶒ   рǘ Ҍм  л όƳƻŘ тύ 

Let, t = 4 + 7u, u ɴᴚ 

So, X = 4 +5 (4+ 7u) = 24+ 35u. 

нп Ҍорǳ  мόƳƻŘ фύ     орǳ Ҍ но  л όƳƻŘ фύ  

   36u ςǳ  -23 (mod 9)   - ǳ  -23 (mod 9) 

   23 ςǳ  л όƳƻŘ фύ 

Ḉ u = 5 +9v (let), v ɴ ᴚ 

Ḉ X = 24 + 35 (5+ 9v) = 199+ 315v. 

So, the smallest positive solution is 199. 

 

23. The last digit of   is 

(a) 3                                          (b) 9                                       

(c) 7                                         (d) 1 

Solution:- (d) σḳσ άέὨ ρπ 

σ ḳω άέὨ ρπ 

σ  т όƳƻŘ млύ 

σ  м όƳƻŘ млύ 

σ  о όƳƻŘ млύ 

σ = σ  σ Ȣσ σ Ȣσḳ

 σȢσ  άέὨ ρπ  м όƳƻŘ млύ 

More explicitly, we can write :- 

Ends in 9 : σ ȟσ ȟσ ȟσ ȟσ ȟȣȢ ;    

Ends in 1 : σ ȟσ ȟσ ȟσ ȟσ ȟȣȢ. 

24. The last digit of  is 

(a) 1     (b) 7      (c) 9          (d) none 

Solution:- The last digit of 93 is 9. 

The last digit of 99 is 9. 

Thus, the last digit of ω  is 9. 

 

LINEAR ALGEBRA  

25. Which of the following sets is not LIN? 

(a) ȟ╧ȟ ╧ ╧  in a vector space 

of all polynomials over the field of 

real numbers. 

(b) ȟ╧ȟ╧ȟȣ  in a vector space of all 

polynomials over the field of real 

numbers. 

(c) ȟȟȟ ȟ ȟȟ ȟ ȟ ȟȟȟ  

in ╥ ╡ . 

(d) ȟȟ ȟ ȟȟ ȟ ȟ ȟ  in 

╥ ╡ . 

Solution:- (a) Let a, b, c be scalars such that 

a(1) + bX +c (ρ ὢ ὢ ) = 0  ᵼ  (a+ c) + (b 

+c)X + cὢ= 0  ᵼ  a+ c = 0, b+ c = 0, c = 0 

ᵼ  a = 0, b = 0, c = 0. 

Ḉ The vectors 1, X, ρ ὢ ὢare LIN over 

ǘƘŜ ŦƛŜƭŘ ƻŦ ǊŜŀƭ ƴƻΩǎΦ  

ὦὥρ ὥὢ ὥὢ Ễ π 

By definition of equality of two polynomials 

ὥ  ὥ  ὥ Ễ π 
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Ḉ The vectors are LIN. 

(c)  a(1,1, 0, 0) + b(0, I, -1, 0) + c(0, 0, 0, 3) = 

0 

ᵼ   

ὥ π
ὥ ὦ π
ὦ π
σὧ π

 ᵼὥ ὦ ὧ π is the 

only solution. 

ḈThe vectors are LIN. 

Ὠ
ρ σ σ
ς ρ τ
ρ υ χ

πᵼ rank (A) <3  ᵼ the 

set of vectors are linearly dependent. 

26. The eigenvalue of  ═ , where A = 

, is 

(a) 3, 4, 5,    (b) 1, 2, 3,    (c) 5, 6, 7,     (d) 

none 

Solution:-  (d) ᷄ A ς˂ L᷄ = 0 

ᵼ  ὨὩὸ
ρ ‗ π ρ
ω τ ‗ ρ
σ ρ ρ ‗

π ᵼ

ρ ‗ ς ‗ σ ‗ π ᵼ‗ ρȟςȟσ  

ḈFor the matrix ὃ, the eigen values 

are: ρ ρȟς ρφȟσ ψρȢ 

27. Let, ╜ ╡  be the vector space of all 

2  matrices over R and 

Let ◌
● ◐
●
ȡ●ȟ◐ȟɴ ᴙ  Ǫ ◌

● ◐
◑

Ḋ●ȟ◐ȟ◑ ɴ ᴙ  then dim (◌ ᷊

◌ ) is 

(a) 2                           (b) 3                               

(c) 4                               (d) 1 

Solution:- (d) ύ ᷊ύ
ὼ ώ
π π

Ḋὼȟώ ɴ

ᴙ ;   dim (ύ ᷊ύ ) = 1. 

28. Let T:╡▪ ╡□ȟ m >n, be a linear 

transformation. 

Consider the following statements about T: 

(i)T can be one to one (ii) T can onto (iii) dim 

(T(╡▪ύύҗ ƴ 

(A) Only (i) is true     (B) only (ii) is false       

(C) only (ii) is true      (D) only (iii) is 

true 

Solution:-  (B) T:Ὑ  Ὑ ȟ m >n. 

i.e. no. Of elements in domain < no. of 

elements in range. 

i.e. T can be one to one is true statement. 

But T can be onto is false as m > n. 

dim(T(Ὑύύҗ ƴ ƛǎ ŀƭǎƻ ŀ ǘǊǳŜ ǎǘŀǘŜƳŜƴǘ ŀǎ ƴ ғ 

m. 

 

29. If A = 
╪ ╫
╫ ╪

ᶰ▓ ȟ╫  then A 

has eigen values if k is 

(A) R                                (B) C                                 

(C) Q                                       (D) All 

above 

Solution:- (D) Ch. Equation ᷄A- ˂ L᷄ = 0 

ᵼ    
ὥ ‗ ὦ
ὦ ὥ ‗

π 

ᵼ‗ ςὥ‗ ὥ ὦ π 
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ᵼ‗
ςὥ τὥ τὥ ὦ

ς
ὥ ὦ 

Hence the eigenvalues of A be a + b and a ς 

b. 

Then A has eigenvalues when k = R, C, Q 

 

30. The no. of solution of the system of 

equation 

2x +y ςz = 7 

X -3y +2z = 1 

X +4y -3z = 5 

(a) Unique solution        (b) no solution         

(c) many solution          (d) exactly two 

solution 

Solution:- (b) 
ς ρ ρ
ρ σ ς
ρ τ σ

  

ᵼὃὢ ὦ 

ς ρ ρ
ρ σ ς
ρ τ σ

 ͯ
ς ρ ρ
ρ τ σ
ρ τ σ

 ͯ 
ς ρ ρ
ρ τ σ
π π π

 

Rank (A) = 2 

ς ρ ρ
ρ σ ς
ρ τ σ

ȡχ
ȡρ
ȡυ

ς ρ ρ
ρ τ σ
ρ τ σ

ȡχ
ȡφ
ȡυ

 
ς ρ ρ
ρ τ σ
π π π

  
ȡχ
ȡφ
ȡρ

 

Rank (A ể b) = 3  

Ḉ Ǌŀƴƪ ό!ύ ґ Ǌŀƴƪ ό! ể b) 

The system has no solution. 

31. The equations have:  

x ςy +2z =4 

3x +y +4z = 6 

x +y +z = 1 

 

(a) Unique solution         (b) infinite 

solution           (c) no solution          

(d) none of these 

Solution:-  (b) A = 
ρ ρ ς
σ ρ τ
ρ ρ ρ

τ
φ
ρ
 Ḑ

 
ρ ρ ς
π τ ς
π π π

τ
φ
π

 

Ḉ rank (A ể B) = 2 = rank (A) < 3  

Ḉ the given system of equations are 

consistent & have infinite number of 

solutions. 

32. If the matrix A = , then find 

the matrix ═▪  

(a) 2═▪                        (b) ▪═                         

(c) ▪ ═                            (d) A 

Solution:- (b)  ᷄A- ˂ L᷄ = 0 

ᵼ    
ρ ‗ ρ
ρ ρ ‗

π ᵼ‗ ς‗ π 

So ὃ  ςὃ π 

ᵼ  ὃ ςὃ τὃ 

Ḉ  ὃ  ςὃ 

33. The following system of linear equation is 

Ŏƻƴǎǘŀƴǘ ƛŦ ʰΣ ʲ ŘƻƴΩǘ Ŝǉǳŀƭ ǘƻ 

x +3y +z = 3 

2x +3y +5z = 4 

пȄ Ҍфȅ ҌʰȊ Ґ ʲ 
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(a)  (1, 3)                          (b) (5, 10)                         

(c) (7, 10)                            (d) None 

Solution:- (c) Given system of equation can 

be expressed as AX = B 

Argumented matrix [A ᷄ B] = 

ρ σ ρ
ς σ υ
τ ω ‌

σ
τ
‍
 Ḑ

 
ρ σ ρ
π σ σ
π σ ‌ τ

σ
ς

‍ ρς
  

Ḑ 
ρ σ ρ
π σ σ
π π ‌ χ

σ
ς

‍ ρπ
Ὑ Ὑ Ὑ 

Given system of linear equation be constant  

i.e. rank (A) = rank (A᷄B) = 3 

ƛΦŜΦ ʰ -т ґ л Σ  ʲ -мл ґ л 

ᵼ   ʰ ґ т ϧ  ʲ ґ мл 

34.  Let x & y in ╡▪ be non zero row vectors 

from the matrix A = x◐╣ȟ wherer ◐╣ 

denote the transpose of y. Then the rank 

of A is 

(a) 0 or 1                      (b) 2                         

(3) at least n/2                         (d) 

none 

Solution:- (a) A = xώ  

Then A is a matrix of order 1ρ. 

If A is non -zero then rank (A) = 1 

If A i zero mtx. Then rank (A) = 0. 

35. Which of the following is false? 

(a) The eigenvalues of Hermition 

matrix are real. 

(b) The eigenvalues of real symmetric 

matrix are real. 

(c) The eigenvalues of skew 

Hermition matrix are real. 

(d) The eigenvalues of unitary matrix 

may be real. 

Solution:- (c) As the eigenvalues of skew-

Hermition matrix are either pure imaginary 

or zero. 

36. Let ╜▪╡  be the set of n m matrices 

with real entries, if all A ɴ ╜▪╡  have 

both negative and positive eigen values 

then the set is having 

(a) Positive semi definite matrices 

only 

(b) Positive & negative semi definite 

matrices 

(c) Negative definite matrices only 

(d) Indefinite matrices 

Solution:-  (d) A positive and positive semi 

definite matrices have positive eigenvalues 

only. 

Negative definite matrices have negative 

eigenvalues only. 

But indefinite matrices have both positive 

and negative eigenvalues. 

37. Which of the following is true? 

(a) The matrix  is diagonalisable 

(b) The matrix  is diagonalisable 

(c) The matrix  is diagonalisable 

(d) The matrix  is not 

diagonalisable 
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Solution:- (b) We know that any matrix (2 

2) is said to be diagonalisable if it has two 

different eigen values. 

ρ π
ρ υ

 is lower triangular matrix, its 

diagonal entries are its eigen values since 

they are distinct . 

ᵼ  the matrix is said to be diagonalisable. 

38. If V is vector space on the field ᴚ / 3ᴚ and  

▀░□ᴚ
ᴚ

╥  then V has 

(a) 27 elements                 (b) 9 elements                

(c) 30 elements               (d) 15 

elements  

Solution:- (a) since, dim V = 3 and ᴚ / 3ᴚ = 

{0, 1, 2} 

So, they are σ elements in V which can be 

expressed as the linear combination of 

elements of basis. 

39. If V is a vector space over the field ᴚ /7ᴚ  

and ▀░□ᴚ
ᴚ

╨  then V has 

(a) 49 elements                 (b) 14 elements                 

(c) 128 elements                (d) None 

Solution:- (a) Since, dim V = 2 and ᴚ /7ᴚ = 

{0, 1, 2, 3, 4, 5, 6} 

So, there may be χ elements which can be 

expressed which can be expressed as the 

linear combination of elements of basis & 

their coefficient could only be {0, 1, 2, 3, 4, 

5, 6}. 

40. If V is the real vector space of all mapping 

from ᴙ to ᴙ, ╥

█ ɴ ╥᷄᷄█ ╧ █╧ ╪▪▀ ╥

█ ɴ ╥ █᷄ ╧ █╧ , 

(A) Neither ╥  nor ╥  is a subspace 

of V. 

(B) ╥  is a subspace of V, but not ╥ . 

(C) ╥  is a subspace of V, but not ╥ . 

(D) ║▫◄▐ ╥ȟ╥  are subspaces of V. 

Solution:- (D) The necessary and sufficient 

condition for a non-empty subset W of a 

vector space V(F) to be subspace of V is 

a, b ‭ C ŀƴŘ ŦƻǊ ŀƭƭ ʰΣ ʲ  ɴW ᵼ   ŀʰ Ҍ ōʲ Wɴ  

˂ŀ ɴ W 

Hence both ὠȟὠ satisfied these conditions. 

41. Let P be an n  m idempotent matrix, i.e. 

╟ ╟. Which of the following is FALSE? 

(a) ╟╣ is idempotent. 

(b) The possible eigenvalues of P can be 

zero. 

(c) The non-diagonal entries of P can be 

zero. 

(d) There may be infinite no. of n m 

non- singular matrices that one 

idempotent. 

Solution:- (d) Given P be an n  m 

idempotent matrix s. t ὖ ὖ 

If P is idempotent then ὖ  is also 

idempotent P (P ςI) = 0 

ᵼ  the possible eigenvalues of P are 0 and 1. 

ᵼ  non-diagonal entries of P can be zero. 

So, (d) is false. 



Solving Mathematical Problems 

 

134 
 

42. If A is a 3 3 non-zero matrix such that 

═= 0, then the number of non-zero 

eigen values of A is  

(a) 0                                       (b) 1                                       

(c) 2                                      (d) 3 

Solution:- (a) ὃ π 

A is nilpotent matrix, so all of its eigenvalues 

will be zero. 

43. Let T : ᴙ ᴙ  be a linear 

transformation defined by T (x, y, z) =  (x 

+) 

(a) 0                            (b) 1                             

(c) 2                                      (d) 3 

Solution:- (b) T(x, y, z) = (x +y, x ςz) Now, (x 

+y, x ςz) = (0, 0) 

ᵼ  (x +y) = 0; (x ςz) = 0 ᵼ x = -y = z 

ᵼ  N(T) = (a, -Áȟ Á  Áᶰ 2‒ 

i.e. nullity = 1. 

 

ABSTRACT ALGEBRA  

44. Let G be the set of cube roots of unity. 

Then under multiplication of complex 

numbers 

(a) G is a group of finite order 

(b)  G is an abelian group 

(c)  G is a cyclic group 

(d)  None of the above. 

Solution:-  

(c) Here G = {1, W, ὡ } 

So, G is an abelian cyclic group of order 3, 

since  

 1                     w                  ύ  

1 

W                             

ύ   

1                       w                ύ  

w                       ύ                1 

ύ                       1                  w 

 

45. The irreducible polynomials in C[X] are 

the polynomials of degree 

(a) 0                                    (b) 1                                  

(c) 2                                       

(d)None 

Solution:- (b) The polynomials of degree 

0 are the invertible element of  C[X]. 

By the fundamental theorem of algebra, 

any polynomial of positive degree has a 

root in C and hence a linear factor. 

Therefore, any polynomial of degree 

greater than 1 are reducible and those of 

degree 1 are irreducible. 

46. Which of the following statement is 

false : 

(a) The polynomial ╧ ╧  is 

ÉÒÒÅÄÕÃÉÂÌÅ ÉÎ ᴚ Ⱦ ςᴚ 8 

(b)  The polynomial ╧  is 

irreducible in Q[X]. 

(c)  The polynomial ╧  is 

ÉÒÒÅÄÕÃÉÂÌÅ ÉÎ ᴚ Ⱦ υᴚ 8 Ȣ 

(d)  The polynomial ╧  is 

ÉÒÒÅÄÕÃÉÂÌÅ ÉÎ ᴚȾχᴚ 8 Ȣ 

Solution:- (c) The polynomial ὢ ρ is 

ÒÅÄÕÃÉÂÌÅ ÉÎ ᴚȾυᴚ 8 Ȣ 

As ᴚ πȟρȟςȟσȟτὥὲὨ Ὢὼ  ὼ ρ. 

Æ σ   ρπ ḳ π ÍÏÄ υ 
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 ὢ ρ ÉÓ ÒÅÄÕÃÉÂÌÅ ÉÎ ᴚ Ⱦυᴚ 8 Ȣ 

47. Let f : G  H be a group 

homomorphism from a group G into a 

group H with kernel K. If O(G) = 75, 

O(H) = 45, O(K) = 15. Then the order 

of the image f(G) is : 

(a) 3                             (b)5                             

(c) 15                               (d) 45 

Solution:- Â  Æ '  ḙ . 

O{f(G)} = O υȢ 

48. Which of the following is a cyclic 

group? 

(i)  ᴚ ᴚ                (ii) ᴚ

ᴚ                   (iii) ᴚ

 ᴚ ᴚ             (iv) None 

Solution:- (iii) Any group ᴚ ᴚ is said 

to be cyclic if the greatest common divisor 

(GCD) of p and r is equal to 1. Similarly, 

for  ᴚ ᴚ ᴚ is called cyclic if GCD 

between any two is equal to one. 

(i)  GCD of (12, 9) = 3 

(ii)  GCD of (10, 85) = 5 

(iii)  GCD of (22, 21) & (21, 65) & 

(22, 65) = 1. 

ᴚ  ᴚ ᴚ  is a cyclic group. 

49. Factor P(X) = 2╧ ╧  in Q[X] 

(i)  ╧ ╧     (ii) ╧

╧    (iii) ╧

╧    (iv) ╧

╧  

Solution:- (ii)  

 

 

X -1 0 ½  1 2 

P(X) 0 -1 0 4 27 

 

Ḉ P(X) = ὢ ρ ςὢ ρ. 

50. Any group of 2p, where p is a prime 

number has a normal subgroup of order 

p, then the index of subgroup H in G is 

(a) P                                 (b) 2                                   

(c) 
╟

                                      (d) 

none 

Solution:- (b) Given that O(G) = 2p. 

Since p is prime, and  

.ȅ /ŀǳŎƘȅΩǎ ǘƘŜƻǊŜƳΣ D Ƙŀǎ ŀƴ ŜƭŜƳŜƴǘ ƻŦ 

order p then the cyclic group, H = {a, 

ὥȟȣȢȟὥ}is a subgroup  of order p. 

Ḉ The index of H in G is = ς. 

51. If 1, ᴚȟᴚȟȣȟᴚ  are the 12 roots of 

unity forming the cyclic group under 

multiplication. Then  ᴚ generates a 

cyclic sub group of the above containing: 

(a) 12 elements                    (b) 9 

elements                     (c) 8 

elements                      (d) none 
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Solution:-  (d) The integral divisors of 9 are 

1, 3, 9. 

Ḉ All the elements of order 1, 3, 9 will give 

subgroups. 

So, {ᴚ} has the subgroups {e}, (ᴚ , (ᴚ), 

(ᴚ). 

So there is 4 elements. 

52. The n equal rotations of a regular 

polygon of n sides 

(a) From an abelian but not cyclic 

group 

(b) From a cyclic group 

(c) 5ƻƴΩǘ ŦǊƻƳ ŀ ŎȅŎƭƛŎ ƎǊƻǳǇ 

(d) From non-abelian non-cyclic 

group. 

Solution:- (b) The rotations are the 

generators of the group G. 

Hence, G must be a cyclic group. 

53. Let G = {z ɴ c : ᷄ z᷄  = 1}, then under 

multiplication of complex numbers  

(a) G is a group of order (finite)    

(b)  G is a group of infinite 

(c) G is a cyclic group 

(d) None of the above. 

Solution:- (c) Let G ={z ɴ c : ᷄ z᷄  = 1} and 

ᾀᾀᶰὋȢ 

Then ᾀᾀ  ɴG  ᷄   ᾀ  ᷄= 1, ᷄ᾀ  ᷄= 1.  

 ᷄    ᾀᾀ  ᷄= ᷄ ᾀ  ᷄᷄ ᾀ  ᷄= 1. 

Ḉ G is closed for multiplication. 

And ɱ  inverse of every element in G. Hence, 

G is multiplicative group. 

REAL ANALYSIS  

54. If f and F be both continuous in [a, b] and  

ŀǊŜ ŘŜǊƛǾŀōƭŜ ƛƴ όŀΣ ōύ ŀƴŘ CΩόȄύ Ґ ŦΩόȄύ  ᶅx 

in (a, b) then f(x) and F(x) differ b 

(A) 1 in [a, b]                (B) x in [a, b]                   

(C)constant in [a, b]               (D) 

none 

Solution:- (c) Since they are continuous 

ŦΩόȄύ Ґ CΩόȄύ 

Let ‰(x)= f(x) ɀ F(x) 

ᵼ ‰ȭ Ø   Æȭ Ø-&ȭ Ø  π ÉȢÅȢ ‰ (x) = 

constant. 

55. Let █╧●  ▪ ▼░▪▪  ●ἫἷἻ●, then 

the value of ἘἼ
▪O
᷿█▪●
▪

▀●

 ᷿ ἘἼ
▪O
 

ⱫȾ
█▪● ▀● is 

(a) ½                                  (b) 0                             

(c) -½                            (d) -Њ 

Solution:- (d) Value = 

,Ô
ᴼ

 

  

 ᷿ ,Ô
ᴼ
 

Ⱦ
 ὲίὭὲ ὼÃÏÓὼὨὼ 

                                   ,Ô
ᴼ

 ᷿ Њ 
Ⱦ

,Ô
ᴼ

Њ Њ . 

56. If ▼▪  be a convergent sequence of 

positive numbers ʂ ▼▪ ▼▪

▼▪ ▪ᶅ  then ἘἼ
▪O
 ▼▪  ȩ 

(a) ▼ ▼                    (b) ▼

▼                      (c) ▼

▼                  (d) None 
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Solution:- (c) Let ,Ô
ᴼ
 ί ὰ 

ί
ρ

ς
ί ί  

ί
ρ

ς
ί ί  

ί
ρ

ς
ί ί  

ί
ρ

ς
ί ί   

ί
ρ

ς
ί  ί  

Adding all these, ί ί ί ςί  

ᵼ    ὰ ὰ ί ςί  

ᵼ  ὰ ί ςί   

57. For every function f : [0, 1] ᴙ, which is 

ǘǿƛŎŜ ŘƛŦŦŜǊŜƴǘƛŀōƭŜ ŀƴŘ ǎŀǘƛǎŦƛŜǎ ŦΩ όȄύ 1 

 ᶅx ɴ  [0, 1], we must have  

(a) ŦΩΩόȄύ  0  ᶅxɴ [0, 1 

(b) f(x)  x ᶅ  x ɴ  [0, 1] 

(c) f ● ● █●

● ᶅ ●ȟ● ɴ ȟ ◌░◄▐ ●

● 

(d) f(●) -● █●

● ᶅ ●ȟ● ɴ ȟ  with ●

 ● 

Solution:- όŘύ ¢ŀȅƭƻǊΩǎ ŦƻǊƳǳƭŀ ƎƛǾŜǎ 

f(ὼ)- f(ὼ ὼ

ὼ Ὢ  ᶅὼȟὼᶰ

πȟρ ύὭὸὬ ὼ  ὼ 

if ὼ  ὼ, then Ὢ

Ὢ ὼ ρ ᶅὼ ɴ πȟρ 

Ὢὼ Ὢὼ ὼ ὼ Ὢ ὼ

ὼ ὼ ὼᶅ 

ὼ ᶅ ὼ ȟὼᶰπȟρ 

ᵼὪὼ ὼ Ὢὼ ὼȢ 

 

58. A function f is defined as {0, 1}, by f(x) = 

●
 ᶅ 
●
●

▪
 for all n = 1, 2, 3, .... if 

given that f ɴ  R {0, 1} then evaluate 

᷿█● ▀●  

═
Ⱬ

                                 (B)  
Ⱬ

                            

(C)  
Ⱬ

                          (D) none 

Solution:- (C) ᷿ Ὢὼ Ὠὼ

 ,Ô
ᴼ
 В  

,Ô
ᴼ
 ρ

ρ

ς

ρ

ς

ρ

ς

ρ

σ
Ễ

ρ

ὲ

ρ

ὲ

ρ

ὲ ρ
 

,Ô
ᴼ
 ρ

ρ

ς
Ễ

ρ

ὲ

 ρ
ρ

ὲ ρ
 

“

φ
ρȢ 

59. Let f be a differentiable function defined 

on [0, 1], 

 k ɴ  (0, 1) ʂ  f(x) < f(k) = f(0) ᶅ x ɴ  [0, 

мϐΣ Ȅ ґ ƪΣ ǘƘŜƴ 

(a) ŦΩόƪύ Ґ л ŀƴŘ ŦΩ όлύҐ л                                                                         

(ōύ ŦΩόƪύ Ґ л ŀƴŘ Ŧόлύ Ґ л   
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όŎύ ŦΩόƪύ Ґ л ŀƴŘ ŦΩόлύ Җ л                                                                           

όŘύ ŦΩόƪύ Ҕ л ŀƴŘ ŦΩόлύ Җ лΦ 

Solution:- (c) f(k) = f(0) is maximum of f in [0, 

1] 

Ḉ ŦΩόƪύ Ґ л 

ŦΩόлύҐ ,Ô
ᴼ

 

Since f(h) < f(0) ᶅ h ɴ  [0, 1] 

ᵼ   f(h) ςf(0)  < 0 

ᵼ   π   ḉὬ π 

ƛΦŜΦ ŦΩόлύ Җ лΦ 

60. Let {╪▪ ╪▪▀ ╫▪  be sequence of real 

nos. Defined as ╪  ╪▪▀ █▫► ▪

ȟ╪▪  ╪▪  ▪ ▪ȟ╫▪
╪▪ ╪▪

╪▪
  then  

(a) ╪▪  converges to zero and {╫▪} is a 

Cauchy sequence 

(b) {╪▪} converges to non-zero and {╫▪} is a 

Cauchy sequence. 

Solution :- (b) ὥ ρ 

ὥ  ὥ
ρ

ς

ρ

ς
 

ὥ  ὥ
ρ

ς

σ

τ
  ὥ

ρ

ς
 

ὥ  ὥ
ρ

ς

υ

ψ
    ὥ

σ

τ
 

ὥ  ὥ
ρ

ς

ρρ

ρφ
   ὥ

υ

ψ
 

                                                                          

And so on. 

Since ὥȟὥȟὥȟȣȢȢ  is a decreasing 

sequence and ὥȟὥȟὥȟȣȢ is a increasing 

sequence. 

{ὥ} converges to  ὥ ςὥ ρ

Ȣ 

Again, ὦ  

ὦ π 

ὦ ς 

ὦ
ς

σ
 

ὦ
φ

υ
 

ὦ
ρπ

ρρ
 

                                                                                          

 

And so on. 

ὦȟὦȟὦȣȢ are increasing sequence & 

ὦȟὦȟὦȟȣȢ are decreasing sequence the                             

{ὦ} converges to limit  

ρ

σ
ὦ ςὦ

ρ

σ
π ςȢς τ 

Ḉ {ὦ} is a Cauchy sequence. 

61. On x = c [0, 1] define T: x  > x by T(f(x)) 

= ᷿ █◄
●

 ▀◄ ᶅ  f in x then 

a) T is one-one and onto    b) T is 

one- one but not onto   c) T is not 

one-one but onto      d) T is neither 

one-one nor onto. 
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Solution:- (a) T(f(x)) = ᷿ Ὢὸ Ὠὸ ᶅ  f in x 

ᵼ   Let ὼȟὼ ɴὢ 

S.t., T(f(ὼ)) = T (f(ὼ)) 

ᵼ  ᷿ ὪὸὨὸ ᷿ ὪὸὨὸȢ 

ᵼ  ὼ  ὼ 

i.e. T is one-one 

for each T(f(x)) , ɱ only one x ɴ X,  

S.t, T(f(x)) = ᷿ Ὢὸ Ὠὸ 

ᵼ T is onto. 

62. Evaluate  ᷿ █●▀●ȟ░█ █●

 

ȟ░█ ●

ȟ ● ᷾ ●

ȟ ● ᷾ ●
 

By using Riemann & Lebesgue definition of 

the integral 

a) R ᷿ █●▀● ╛᷿ █●▀●                                         

b) R᷿ █●▀● ╛᷿ █●▀●   

c) R᷿ █●▀● ╛᷿ █●▀●                                      

d) None. 

Solution:- c) Using Riemann definition of the 

integral (where the subdivision is taken of 

the segment [0, 5] by the division points 

ὼȟὼȟȣȟὼ on X-axis) the upper & lower 

Riemann sums tend to the common value. 

0(1- 0) +1 (2- 1) + 2( 3- 2) + 1 (4 -3) +2 (5 -4) 

= 6 

(Since the function is constant an each of 

the subintervals) 

Ḉ R ᷿ ὪὼὨὼ= 6. 

9ǾŀƭǳŀǘƛƴƎ ǘƘŜ [ŜōŜǊƎǳŜ ƛƴǘŜƎǊŀƭ ώлΣ нҌ ʵώ Σ ʵ 

>0],  

We get 

Ḉ L᷿ ὪὼὨὼ φȢ 

0[1- 0]+ 1 [(2 -1)+ (4 -3)]+ 2[(3- 2) + (5 -4)] = 

6. 

63.  Let f be an one to one function from the 

closed interval [-1, 1] to the set of real 

numbers ᴙ, then 

a) f must not be onto 

b) Range of f must contain a rational 

number. 

c) Range of f must contain an 

irrational no. 

d) Range of f must contain both 

rational and irrational nos. 

Solution:- d) y = ÓÉÎὼ  (let) 

x ɴ  [-1 , 1] 

y ɴ  [- ȟ] 

ᵼ  range of f must contain both rational and 

irrational nos. f is onto here. 

64. The sequence 

Ѝ ȟ  Ѝ ȟ Ѝ Ѝ ȟȣȢ

converges to 

a) 
Ѝ

                        b) 
Ѝ

                         

c) 
Ѝ

                          d) 
Ѝ

 

Solution:- b) Ὓ ς ὛᵼὛ Ὓ ρρ

πᵼὛ
Ѝ
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65. The sequence 

Ѝȟ Ѝȟ Ѝ Ѝ , ..... 

converges to 

a) 2                                   b) 3                                   

c) 
Ѝ

                                d) 
Ѝ

 

Solution:- a) Ὓ ς Ὓᵼ Ὓ Ὓ ς

πᵼ Ὓ ρ Ὓ ς πᵼὛ ςȢ 

66. For x > 0, ἘἼ
●O

Ἳἱἶ●●  
●

Ἳἱἶ●

 is 

a) 0                                b) -1                                   

c) 1                                         d) 2 

Solution:- c) L = ,Ô
ᴼ
ÓÉÎὼ ,Ô

ᴼ
  

π ,Ô
ᴼ
Ὡ     ,Ô

ᴼ
 ὨὩὧὭάὥὰ 

 π 

Ὡᴼ  
 
 

!ǇǇƭȅƛƴƎ [Ω IƻǎǇƛǘŀƭΩǎ ǊǳƭŜΣ ǿŜ ƎŜǘ 

L = Ὡᴼ
 

 Ὡᴼ
Ȣ

 

 Ὡ ρȢ  

 

67. The function f(x) = 
ἴἷἯ╪● ἴἷἯ╫●

●
 is 

not defined at x = 0. The value which 

should be assigned to &  at x = 0, so that 

f(x) is continuous at x = 0, is 

a) a ςb                                b) a +b                             

c) ἴἷἯ╪ ἴἷἯ╫                       d) 

none 

Solution:- b)  

f(0)= ,Ô
ᴼ
 Ὢὼ ,Ô

ᴼ
 

 ,Ô
ᴼ

ὥÌÏÇρ ὥὼ

ὥὼ

 ,Ô
ᴼ

ὦÌÏÇρ ὦὼ

ὦὼ
 

ὥȢρ ὦȢρ 

ὥ ὦȢ 

68. If a is a real number then 

ἘἼ
▪O
 

╪Ⱦ▪
╪Ⱦ▪

▪

 is equal to 

a) ╘                              b) ╞                           

Ŏύ мΩ                                d) None. 

Solution:- b) A = 
ρ ὥȾὲ
ὥȾὲ ρ

ὲ ὥ
ὥ ὲ

 

Let  n = ὶÃÏÓ—ȟὥ  ὶÓÉÎ—Ȣ 

ᵼ  r = Ѝὲ ὥ Ƞ —  ÔÁÎ  

ὃ
ὶ

ὲ
ÃÏÓ— ÓÉÎ—
ÓÉÎ— ÃÏÓ—

 ᵼὃ

ὶ

ὲ
ÃÏÓὲ— ÓÉÎὲ—
ÓÉÎὲ—ÃÏÓὲ—

 

ᵼὃ

 ρ
ὥ

ὲ
ÃÏÓὲ— ÓÉÎὲ—
ÓÉÎὲ—ÃÏÓὲ—

 

ᵼ
ὃ

ὲ

 ρ
ὥ

ὲ

ÃÏÓὲ—

ὲ

ÓÉÎὲ—

ὲ
ÓÉÎὲ—

ὲ

ÃÏÓὲ—

ὲ

 

ᵼ ,Ô
ᴼ
 
ὃ

ὲ
ρ π

π π
π π
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ᵼ ,Ô
ᴼ
 ὃ  

π π
π π

 ὕ Ȣ 

69. The series В
▪

▪ ▬ is 

a) /ƻƴŘƛǘƛƻƴŀƭƭȅ ŎƻƴǾŜǊƎŜƴǘ ƛŦ лғǇ Җ м 

b) Absolutely convergent if p >1 

c) Oscillatory if  p Җл 

d) All above 

Solution: d) Case IΥ Ǉ Җ л 

p = -q  

Then the given series becomes  

ρ  ὲ ρ

 ς σ τ υ Ễ 

This is an Oscillatory series. 

Case II:- 0 < p < 1 

This series is : 

Ὗ  
ρ

ς

ρ

σ

ρ

τ

ρ

υ
Ễ 

.ȅ [ŜƛōƴƛǘȊΩǎ ǘŜǎǘ ǘƘƛǎ ǎŜǊƛŜǎ ƛǎ ŎƻƴǾŜǊƎŜƴǘΦ 

Also, ᷄ВὟ  ᷄= Ễ 

This series is P-ǎŜǊƛŜǎ ŀƴŘ Ǉ Җ мΦ 

So, it is divergent. 

Case III:  p >1 , the series is 

Ὗ  
ρ

ς

ρ

σ

ρ

τ
Ễ 

.ȅ [ŜƛōƴƛǘȊΩǎ ǘŜǎǘ ǘƘƛǎ ǎŜǊƛŜǎ ƛǎ ŎƻƴǾŜǊƎŜƴǘΦ 

В᷄Ὗ  ᷄= Ễ 

The series is also convergent. 

So, the series is absolutely convergent. 

70. ἘἼ
●O
 
Ἳἱἶ●

●
 is equal to 

a) 1                                     b) 0                                   

c) does not exist                                 d) 

none 

Solution:- ōύ ǎƛƴŎŜΣ  ғм 

         
 tends to 1 forms the values that 

are less than one as x     0. Thus, ,Ô
ᴼ
  

= 0 

71. The net profit of an industry in a year is 

given by y = 2ax -●, where x denotes the 

input. 

Then the profit increases in relation to 

x if  

a) 0 < a < x                            b) x = a                             

c) a < x < 2a                            d) x <a 

Solution:- d) y = 2ax -ὼ ςὥɂςὼ 

Profit will increase if 2a -2x > 0 i.e. x < a 

72. If ╪  ╪▪▀ ╪▪
╪▪

╪▪
ȟ▪ ; 

then ἘἼ
▪O
 ╪▪ ■. The l is equal to 

a) Ѝ    b) Ѝ    c) 2    d) none 

Solution: b) ὰ  ὰ ς ὰ  Ѝς. 

Since ÌÉÍ
ᴼ
ὥ ÌÉÍ

ᴼ
ὥ ὰȢ  

73. ἘἼ
▪O

▪╟▼░▪▪Ȧ

▪
ȟ ╟ , is equal to 

a) 0                                           b) Њ                                 

c) 1                                     d) none 
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Solution : a) ,Ô
ᴼ

Ȧ
   ḉπ ὖ

ρ 

ίὥάὩ ὶὩὥὰ ὲέȢὭὲ πȟρ

Њ
    ḉρ ὖ ὲπ 

π 

74. The series В Ἳἱἶ
Ⱬ

▪╟▪  is  

a) Convergent for all values of P 

b) /ƻƴǾŜǊƎŜƴǘ ŦƻǊ Ǉ Җ м ŀƴŘ ŘƛǾŜǊƎŜƴǘ 

for P >1 

c) Convergent for P > 1  and 

ŘƛǾŜǊƎŜƴǘ ŦƻǊ Ǉ Җм 

d) Divergent for all values of P. 

Solution: c) Ὗ ÓÉÎ  
Ȧ

ỄὥὲὨ  ὠ   

Ḉ,Ô
ᴼ

Ὗ

ὠ
 “ π 

Вὠ is convergent for P > 1 and divergent 

ŦƻǊ tҖ м 

Ḉ ВὟ  is convergent for P > 1 and divergent 

ŦƻǊ t Җ мΦ 

75. Let ╤▪ ἻἱἶȾ▪ and consider the 

series В╤▪. 

Which of the following statement is 

true? 

a) В╤▪ is convergent               

b) ╤▪  ╪▼ ▪ Њ                           

c) В╤▪ is divergent   

d) В╤▪ is absolutely convergent. 

Solution:- c) Ὗ ÓÉÎρȾὲȟὠ  

ḈÌÉÍ
ᴼ
 ÌÉÍ

ᴼ

Ⱦ

Ⱦ
ρ 

So, Вὠ ὨὭὺὩὶὫὩίȢ 

Ḉ By limit comparison test, ВὟ  is also 

diverges. 

76. If █▪● be a function defined on [0, 1] 

and then the sequence {█▪● }, where 

█▪● = ●▪, is __________ 

a) Uniformly convergent in [0, 1]  

b) Uniformly convergent in (0, 1) 

c) Uniformly convergent in ᴙ 

d) None 

Solution:- b) ÌÉÍ
ᴼ
 ὪὼÌÉÍ

ᴼ
ὼ

 
πȟ   ύὬὩὶὩ π ὼ ρ
ρȟ        ύὬὩὶὩ ὼ ρȢ

 

Then the sequence is point wise convergent 

in [0, 1] and uniformly convergent in (0, 1). 

77. Which of the following functions is 

uniformly continuous on the domain as 

stated? 

(a) f(x) = ●, x ɴ  ᴙ          (b) f(x) = 

●
ȟ● ɴ ȟЊ            (c)  f(x) = 

ἼἩἶ●ȟ● ɴ
Ⱬ
ȟ
Ⱬ

   (d) f(x) = 

Ø ȟ Ø ᶰ πȟ ρ 

Solution:- (b) f(x) =  is uniformly 

continuous in  ρȟЊ . 

 

SET, COMBINATORICS, 

PROBABILITY  

78. The number of nonɀempty of a set 

consisting 6 elements is 



Solving Mathematical Problems 

 

143 
 

(a) 63                              (b) 64                             

(c) 65                             (d) none 

Solution:- (a) The no. of non-empty 

subset of a set consisting n element is  

= ςȢ 

79. Le A and B be two sets having 7 

common elements, then the number of 

elements common to ═ ║ ╪▪▀ ║ ═ 

is 

(a) 0                                       (b)                                

(c) 49                            (d) none. 

Sol. (c) The no. of common elements to 

ὄ ὥὲὨ ὄ ὃ is = ὲȢ 

80. The number of squares that can be 

formed on a chess board is 

(a) 204                            (b) 224                           

(c) 230                         (d)  None 

Solution:-  (a)A chess board has 9 equi-

spaced horizontal and vertical lines we 

need to choose two consecutive 

horizontal and vertical lines to make a ρ

ρ square from among these which is done 

in ψ ψ   ways. 

Similarly,  ς ς square needs 3 

consecutive horizontal and vertical lines, 

i.e. in χ χ  χ ways. 

Ḉ 4ÏÔÁÌ ÎÕÍÂÅÒ ÏÆ ÓÑÕÁÒÅÓ  ψ χ

φ υ Ễ ρ 

Ὥ
ψψ ρ ρφ ρ

φ
ςπτ 

81. How many friends must you have to 

guarantee that it least five of them will 

have birthdays in the same month? 

(a) υπ  Î  φπ          Â  τω Î υω            

Ã  τπ  Î φπ               Ä  τω  Î  φπ 

Sol. (d) No of friends = n 

Months (holes) (m) = 12. 

By extended pigeon ɀHole principle, 

ὲ ρ

ά
ρ υ 

ὲ ρ

ρς
ρ υ 

τω ὲ φπȢ 

82. Let U be the set of positive integers not 

exceeding 1000 then the number of 

sets of such integers which are not 

divisible by 3, 5, 7 is 

(a) 255                                   (b) 456                                

(c) 457                                (d) 256 

Sol. (c)  

A : integers divisible by 3 

B : integers divisible by 5 

C : integers divisible by 7 

n(A)= σσσȟὲὄ

ςππȟὲὅ ρτς 

ὲὃ᷊ὄ
ρπππ

ρυ
 φφȟὲὄ᷊ὅ

ρπππ

συ
 ςψȟὲὃ᷊ὅ

ρπππ

ςρ
τχ  

ὲὃ᷊ὄ᷊ὅ
ρπππ

ρπυ
ωȢ  
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By inclusion ɀexclusion principle, 

Î ! ᷾" ᷾#   Î !  n(B)+ n(C) ɀÎ !᷊ 

B) ɀÎ "᷊ #  ɀÎ !᷊ #  Î !᷊ "᷊#   

543. 

So, required answer is = ὲὃ᷾ὄ᷾ὅ  

ρπππὲὃ᷾ὄ᷾ὅ τυχȢ 

83. A and B toss a fair win each 

simultaneously 50 times. The 

probability that both of them will not 

get tail in the same toss is 

(a)                       (b)                         

(c)                         (d) none. 

Sol. (a) There are four possibilities in 

each toss, i.e.. 

A = tail        B = Head 

A = Head     B = tail 

A = Head      B = Head 

A = tail          B= tail 

Total number of cases = τ  

In each case there are 3 possibilities of 

not getting tail on the same toss, 

 Ḉ &ÁÖÏÕÒÁÂÌÅ ÃÁÓÅÓ  σ Ȣ 

Hence the required probability is Ȣ 

84. If the integers m and n are chosen at 

random between 1 to 100. 

Then the probability that a number 

of the form □ ▪ is 

(a)                                  (b)                            

(c)                              (d) None. 

Sol. (a) The unit place of χȟwhere k is an 

integer will be 9, 3, 1, 7. 

χ χȟχ τωȟχ στσȟχ

ςτπχȟȣȟχ

ḳρ ὰὥίὸ ὨὭὫὭὸ 

Now χ χ is divisible by 5 if m = 3 or 

7 and n = 7 or 3. 

Also, χ χ is divisible by 5 if m = 9 or 

1 and n = 1 or 9. 

Now, χ χ is divisible by 5 only when 

the last digit in the unit place is zero. 

Ḉ 2ÅÑÕÉÒÅÄ ÐÒÏÂÁÂÉÌÉÔÙ ÉÓ   . 

85. The total number of subsets of a set of 

12 elements are 

(a) 144                              (b)                      

(c) 47900                          (d) 

4096 

Sol. (d) Answer = ς = 4096. 

86. The total number of non-empty even 

subsets of a set having n elements is 

(a) ἶ                              (b) ἶ

                            (c) ἶ                       

(d) ἶ  

Sol. (b) If a set having n elements then 

total no. of subsets is = ς 

Total no. of even subsets is = ς Ȣ 

Excluding the empty set ‰, we have 

ς ρ as total number of non-empty 

subsets. 



Solving Mathematical Problems 

 

145 
 

87. A bar of unit length is broken into 3 

parts x, y, z.  The probability that a 

triangle can be formed from the 

resulting parts is 

(a)                                   (b)                            

(c)                                (d) None 

Sol. (c) Let z = 1- (x +y)  

x > 0, y > 0, (x +y) <1.  

The sample space is ὢ ὢ᷄᷄  = interior 

of a unit triangle with unit legs.    

Then two conditions are needed to satisfy 

to from a triangle: 

(a)  The sum of the two sides is greater 

than the third side 

(b)  The difference between any two 

sides is smaller than the third one. 

The area of the new triangle domain is = 

 

Ḉ 0ÒÏÂȢ ÉÓ  Ȣ 

88. Total number of non-negative integer 

solutions of ● ● ●  is 

(a) ╒                             (b) ╒                             

(c) ╒                            (d) none. 

Sol. (c) ὲ ὶ ρ  ρπ σ

ρ  ρς 

89. A point is selected at random from the 

interior of a circle.  

The probability that the point is 

closed to the centre than the 

boundary of the circle is 

(a)                          (b)                             

(c)                           (d) none 

Sol. (b)  AB = r ;  CD =  

n(S) = the area of the circle of radius r = 

 ὶ  

n(E) = the area of the circle of radius 

        

Ḉ 0 %   Ȣ 

90. Two finite sets have m and elements. 

The total number of subsets of the first 

set is 56, more than the total number of 

subsets of the second set, The value of 

m, n are  

(a) 7, 6                             (b) 6, 3                              

(c) 5, 1                            (d) none 

Sol. (b) We know that ς ς υφȢ 

By trial, m = 6, n = 3 

So, (b) is correct. 

91. Total number of polynomials of the 

form ● ╪● ╫● ╬  which is 

divisible by ● ȟ where ╪ȟ╫ȟ╬ɴ

ȟȟȟȣ ȟ  is 

(a) 15       (b) 10        (c) 5         (d) none 

Solution: (b)  

Take Ὥ ὥὭ ὦὭὧ π 

and Ὥ ὥὭ ὦὭὧ π 

implying ὦ ρὭ ὧ ὥ π 
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Thus, b = 1 and a = c. 

So, total number of polynomials equals to 

ρπȢ 

 

92. Let ● ◐ ╪ȟ where a is a constant, 

and all values of x lying between 0 and 

2a are equally likely. Then the chance 

that ●◐
╪

 is 

(a) ½         (b) 1/3         (c) ¼      (d) none 

Solution:- (a)  

Let OP = a, AP = x, AQ = y, and Ø Ù

ςÁ.  

Now, AB2 = AP, PQ = xy. 

Also, MP = MO, and NO = NQ. 

If A lies in MN then AB > a  

Thus, ὖ ●◐
╪ ╜╝

═║
 

 

 

DIFFERENTIAL  EQUATIONS 

93. The differential equation 
▀◐

▀●

 ◐ȟ◐  ȟ◐  has  

(a) Unique solution        (b) non-

trivial solution          (c) finite 

number of solution    (d) infinite 

number of solution 

Solution:-  Â  4ÈÅ ÅÑÕÁÔÉÏÎ ÉÓ Ù   Ὡ  

y(0) = 1, gives Ὡ ρ  Ὡ ὧ πȢ 

So, y = ex and y = - ex are two solutions. 

So, the ODE has non-trivial solution.  

[Note: Trivial solution:- A solution in 

which ever variable has zero value is 

called trivial solution. 

Infinite solution: - If the constant(s) of the 

solution of the ODE remain undetermined 

then the equation has infinite number of 

solutions.] 

 

94. Number of solution of the ODE   
▀◐

▀●

◐ ȟ◐  ȟ◐
♂

  is  

(a) 0    (b) 1    (c) 2    (d) None  

Solution:- (b)  

‗ώ π ‗ π has the general 

solution 

y = ὧÃÏÓЍ‗ὼὧÓÉÎЍ‗ὼȠ  ×ÈÅÒÅ ʇ  πȢ 

So, τώ π has the solution 

 y = ὧÃÏÓςὼ  ὧÓÉÎςὼ  

ώπ π  ὧ π 
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ώ
 

τ
 ρ  ὧ ρȢ 

Ḉ Ù  ÓÉÎ ςØ ÉÓ ÔÈÅ ÕÎÉÑÕÅ ÓÏÌÕÔÉÏÎ ÏÆ ÔÈÅ 

given differential equation. 

 

95. The solution of the ODE 
▀◐

▀●
●ȟ

◐   is 

(a) Unbound                   (b) positive                 

(c) negative                  (d) zero 

Solution:- (b)  

 ᷿ Ὠώ  ᷿ὼ Ὠὼ 

ώ  ὼ ὧ 

ώπ π ὫὭὺὭὲὫ ὧ π 

Ḉ Ù  ὼ is the solution which is always 

positive. 

 

96. Number of solutions of the ODE    
▀◐

▀●

ȟ     ◐   is 

(a) 0                   (b) 1                   (c) 

infinite no. of solutions                      

(d) none 

Solution:- (c)  

 π has the solution y = ὧὼ  ὧ 

y(0)= 1  ὧ ρ. 

Ḉ Ù  ὧὼ ρȟ  ὧ is arbitrary constant. 

 The ODE has infinite number of 

solutions. 

 

97. One of the integrating factors of the 

ODE 

◐ ●◐▀● ● ●◐▀◐  

is 

(a) 
●◐

                          (b) 
●◐

                        

(c) 
●◐

                             (d) 
●◐

 

Solution:- (b)  

 M = ώ σὼώ 

N = ὼ ὼώ 

As M dx + N dy = 0 is homogeneous. 

An I.F. is =  Ȣ 

So,  is an I. F. by ignoring the constant. 

 

98. General solution of ●◐▼░▪●◐

╬▫▼●◐◐▀● ●◐▼░▪●◐

╬▫▼●◐▀◐  is 

(a) ysin(xy) = cx         (b) xsec(xy) = cy 

(c) ytan(xy) = cx         (d) none. 

Solution: (b)  

xysin(xy)(ydx+xdy)+cos(xy)(ydx -

xdy)=0  

implies tan(xy).d(xy)+dx/x ɀ dy/y = 0  

ÉÍÐÌÉÅÓ ÌÏÇ ÓÅÃØÙ   ÌÏÇ ØȾÙ   Ãȭ 

implies xsec(xy) = cy 

 

99.  The solution of the curve y = f(x) 

satisfying the differential equation 
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● ◐
▀◐

▀●
● ◐  and passing 

through the point (1,0) is 

 

(a) ● ◐ ● ◐  

(b)  ◐ ●  

(c)  ●
● ◐

 

(d)  None 

Solution: (c) 

ὼ ώ
Ὠώ

Ὠὼ
ȿὼ ώȿ 

ᴼ 
Ὠ● ◐

ς● ◐
Ὠὼ 

ᴼ 
ρ

● ◐
ςὼ ὧ 

Which passes through (1,0). 

Thus, - 1 = 2x + c which gives c = - 3. 

Hence the curve is  

ςὼ σ
ρ

ὼ ώ
π 

 

100. The solution of the equation ●▀◐

◐▀● ● ◐ ▀● subject to the 

condition y(1)=0, is  

 

(a)  y = xsin(logx)  

(b)   y = x2sin(logx) 

(c)   y = x2(x ɀ 1) 

(d)   None 

Solution: (a) 

ὼὨώώὨὼ

ὼ

ρ

ὼ
ρ

ώ

ὼ
Ὠὼ 

ᴼὨ
ώ

ὼ

ρ

ὼ
ρ

ώ

ὼ
Ὠὼ 

ᴼ
Ὠ
ώ
ὼ

ρ
ώ
ὼ

ρ

ὼ
Ὠὼ 

ᴼίὭὲ
ώ

ὼ
ÌÏÇὼ ὧ 

 

 

 

 

ISI SUBJECTIVE SAMPLE 

PAPER WITH  SOLUTIONS  

SET ï 1 

 

1. Find all real numbers satisfying  ●

● ● ● ● . 

Ans:-  Rewrite  the given relation as: 

φ τ σφ ςτ ρφ= 1 

Let φ ὥȟτ ὦȟ  we have 

a+ b -ὥ ὥὦὦ = 1 

ᵼὥ ὥὦ ὦ ὥ ὦ ρ=0 

ᵼ ςὥ ςὥὦ ςὦ ςὥ ςὦ ς=0 

ᵼ (ὥ ςὥὦ ὦ)+ (ὥ ςὥ ρ)+ (ὦ

ςὦ ρ)=0 
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ᵼ ὥ ὦ ὥ ρ ὦ ρ =0 

Ḉ a= 1 and b= 1 when a= b. 

ᵼ τ ρ ὥὲὨ φ ρ, giving x= 0 only. 

2. Two boxes contain between them 65 

balls of several different sizes. Each ball is 

white, black, red, or yellow. If you take 

any five balls of the same colour, at least 

two of them will always be of the same 

size (radius). Prove that there are at least 

three balls which lie in the same box, have 

the same colour and are of the same size. 

Ans:- we will make repeated use of pigonï

hole- principle (PHP). As there are 65 balls 

and 2 boxes , one of these boxes must 

contain at least +1 = 33 balls. 

Consider that box, now we have four colours 

(white, black, red, yellow) and hence there 

must be at least +1 = 9 balls of the same 

colour. 

There can be at most 4 different sizes 

available for these 9 balls of the same 

colour, For if there were  5 (or 

more)different sizes, then collection of 5 

balls, all of different sizes, would not satisfy 

the given property. 

Thus of these 9 balls there must be at least 3 

balls of the same size. 

3. Find all continuous function f : (0, 

Њ) (0, Њ)  ʂf (1)= 1 and  

█◄ ▀◄ 
●
 █ ◄▀◄

●●

 

Ans:- Define  , F (x) = ᷿ ὪὸὨὸ    and G 

(x)= ᷿ Ὢὸ Ὠὸ  

Since f: (0, Њ)  (0, Њ) 

we have F (x)> 0 ᶅ ὼ π 

Also,  Ὃὼ  Ὂὼ , from the given 

condition  on differentiation, we have 

Ὃᴂὼ= ȢςὊὼȢὊ ὼ Ὂὼ  

This means that  Ὂὼ = Ὂὼ Ὂ ὼ

  

or, ς ρ 

Solving this equation as a quadratic in 

we have 

ς ς Ὧ(say) 

On integration, we obtain ᷿ Ὧ ᷿  

ᵼ ln Ὂὼ= klnx + ln‗ ᵼ Ὂὼ= ‗ὼ 

ᵼ f (x)=‗kὼ  ᵼ f (1) = 1 

ᵼ ‗k=1 

Ḉ f(x)= ὼ ὼ Ѝ Ⱦ Ѝ
  

 

4. Let x ȟ█●  
● ●

Ѝ●
 , where [.] 

denotes G.I.F. and { } denotes fractional 

part. Determine the smallest number k ʂ  

f(x) ▓ for each x  

Ans:-  Let x = a+ b where a= [x], b= {x} 




