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Solving Mathematical Problems

IS| OBJECTIVE SAMPLE PAPER
WITH SOLUTIONS

SETi 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)Thenumb er @ fsenougto 6
to match each 5 to get a 10.

So,

v 200

v 40 CThus, 1000!
Ends with 24%eros

v 8

V) 1

[Theorem: (de Polinac's formula)
Statementl et p be a prime and e be the
largest exponent of p such th&t p
divides n! thene = x '], wherpiis
running from 1 to infinity}

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

625]=249 .
Thus, 1000! endwith 249 zeros.

2. The product of the first 100 positive
integers ends with

(@) 21 zeros (b) 22 zeros (c) 23
zeros (d) 24 zeros.

Ans:-
v 20 (d) 24 zeros .
0] 4

Alternatively, put p=5,n=100,thus from
above theorem we have
[100/5]+[100/25]=24 zeros as
theanswer.

3. Let P (x) be a polynomial of degree 11
such that P (x) =— [ - &

Then P (12) = ?

@0 (1 (¢ (d) none of
these

Ans-(a) P (X)=—
t (x+1)[P )}l =c (*¥0)(x-1 ) é -11) x
Putting x=-1, 0 1=c(1)(-2 ) é12)

t C—-—A

CIP (0)I(x+1)}1=- —(x-0)(x-1 ) € =11)x

b P(12)181=-— 12 . 11. ¢é.
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t P(12)131=-1
t P(12)=0.

4. Lets={(e he e )0 e
+« 8 o o isdivisible by 3}.

Then the number of elements in s is

(a) 334
336

(b) 333 (c) 327 (d)

Ans:- (a) with each hoo ho ) identify a

three digit code, where reading zeros are
allowed. We have a bijection between s and
the set of all nomegative integers less than
or equal to 999 divisible by 3The no. of
numbers between 1 and 999, inclusive,

divisible by 3 is — 00O

Al s o, 6006 i Benak,thei si
number of elements in s is = 333 + 1= 334.

5. Let x and y be positive real number
with x<y. Also0<b<a<1.

Define E T;r-} i Thﬂ-} .Then E
candét take the value
(@ -2 (-1 @©-n ()2
Ans:-(Ed TG 116 =—

liTe — — =
17 e
18— =-11 ¢ 8—

Log0<a<1,0<b<1Ci | @ndl | @re
both negative.

Also- pand- p.Thusl T € and

I T € are both positive. Finally E turns

out to be a
the value

negati ve
026.

6. Let S be the set of all 3digits
numbers. Such that
® The digits in each number are

al | from the set
(i) Exactly one digit in each
number is even
The sum of all numberin S is
(a) 96100 (b) 133200 (c) 66600
(d) 99800

bl e by 3

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 grof the three

postions,

i.e. 3 ways.

And the digit itself has 4 choices (2, 4, 6 or
8). The other two digits can be filled in 3
= 20 ways.

Then the number of numbers in S = 240.

Number of numbers containing the even
digitsinunits place=4 v 1=80

The other 60 numbers have digits 1, 3, 5, 7
or 9 in unitplace, with each digit appearing

— =32 times. Sum in units plase32 (1+
3+ 5+ 7+ 9) + 20 (2+ 4+ 6+ 8)

v al

{1
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=320 ¢m ¢ —=32CU CT M is a noni real matrix.
¢ ™= 1200 -
9. The value of —— is
C The sum of all numbers= 1200 (1+ 10
7. Lety=——, Then« isequals o (d) — 4

(@) 4 (b)-3 (c)3 (d) -4 _ .
), 0 1D

. — (VY
Ans:- (b) Smply differentiating would be Ans EC)A (

tedious, / 0
Sowe take advantage of_ 0i 06 the squaype root
of-1& Go 0 0 .
y=— - — — 10. Let f(x) be the function f(x)=
R n
— = - A A :5:5:5:.
A Then f(x) is continuous at x= 0 if
Note that— —
- _ (@p>q (b)p>0 (c)

So, @ 4 —2 2 Then q>0 d)p<qg
Wp p Q—A A _ 12 {—— Ans.- (b) [f{(X)-fO)|=F—— 1 Sos ¢
sk —Eze 9=s Whenever pO| <¢ | ifp>0.
8. Areal 2 2 matrix. M such that So, f(x)is continuous for p 0 at x= 0.

Al

_ ¢ 11.Thelimit i i i T "H — * equals
(a) exists forall¢ >0 0 .
(b) does not exist for any > 0 (@) m O)m
c d 1
(c) exists for samed > 0 ©'m (d)
(d) none of the above Ans-(d)L= p —

Ans- (b) sinced is an diagonal matrix, so e
0 T E aeg Q& aepQ—
E

S vp ¥ I Bdié bl Eie — —
So, M is not a real matrix, for any values of EH =0
¢ .
dL=a o
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12.The minimum value of the function

fx,y)= e « ° «

IS

@1 (b) 3 (c) 14
(d) none

Ans- (@) f(x,y)= T w pQ
PQ pT

o PG WHw
P 1)+l

Cw O 0w ¢
p 1

So, minimum value of f(x, yis 1.

13. From a group of 20 persons,
belongingto an association, A
president, a secretary and there
members are to be elected fothe
executive committee. ie number of
ways this can be done is

(a) 30000 (b) 310080
(c) 300080 (d) none

Ans-(b)gcm pw
310080

. A
PWe IZRa A

14.Thei i ++——"is

(a)-1 (b) 1 (©0

(d) does not exist

Ans-(@) | EA¥— =1 EH——

=-1 E+4 8 =1.1.1 =1.
15.LetR = . Then R satisfies
@R<1 (b) <R<
(©)1<R< (dR>

8

o

Ans:- (b) R= 3 e
=—28
=qT ¢Co
<CT
Also, R=¢ 1 Co=p CO Co

=(o0+C & o+co& o 8 p
o

=26.c0+C @ & O 8 p>26.¢ 0
>23.¢ 0 =C O

Cqg o <R<gT

16. A function f is said to be odd if f {x)=
-f (x)! e. Which of the following is not
odd?

(@) f (x+ y)=f(x)+ f(y) | ohe

(b) f (=8

(€) f(x) =x-[x]
(df(x)=e "lid e "Hi &l

Ans:- (c) f (x+ y)= f(X)+ f(y)! ofwo
Letx=y=0

t f(0)=f(0)+f(0)

Cf(0)=0

Replacing y withi x , we have

f (x- x) =1f(x) + f (-x)

b £(0) =f(x) +f (X)

b ) +f(x)=0

t f(-x) =-f(x)

Thus f is odd.
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Again for f (X) = —

f(-x): = =- =
£ ()
Cfis odd.

f (x) = x- [X] is not odd.
Counter example:

f(-2.3) =-2.37 [-2.3] =2.37 (-3) =3 2.3 =
0.7

f(2.3) =2.3i [2.3] =2.3-2=0.3
Cf(2.3)
Thus f is not odd

f(-2.3)

F)=o ORI @ Aicd
f(-x)=-00 OB 6 AT -f(x)
Cfis odd here.

17.Consider the polynomiale e
feo do Mo f(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, 12i, 3+2i, 32i are the five
roots.
Sum of theroots= - ¢ @38

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

Cm=—,
Ca= 8 — —.

18.1n 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 chessoard 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 hagp ways to be disposed offince

no other rook can be placed in the path of
the first rook, a second rook can be placed in
X ways for there now remains only 7 rows
and 7 columns. Counting in this manner, the

number of ways /) 8 8p 8 p YA

19.Thevalued . I ii«efn
o (H, Ny
(@) ¥ (b) 1/3
() 1/6 (d) 1/12
Ans-(d). . 0 Q& OROQ®
= 00000, 060



Solving Mathematical Problems

20.Given that B= converges#.  ); 22.If f(x)= x+ sinx, then find
ThenB "lisi —8 ZI o vi.My,
(a) Converges (b) Diverges N
. . (a) 2 (b) 3
(b) Doesndt exi st (©) 6 (d)9(d) None
Ans (a)"SinceB(o converges, we have Ans-(b) Letx=f(t)i dx = f Nj(t) dt
| E4 & converges.
t . Q Qo o0FEOAOD
i.e. € 8 "Qed 0 (sa A A e A
Eae P (say) Yo _ QOAO ¢ ¢
t €8 p [¢O T . QOA 6
PO =, Q
CH _ i Q€ ., Q wQw ., | Q¢ v Qw
Vo OBl —O0BT — =g _ "QOAO_. i Qt wQw
' B(I) O E’I‘ B — =0" . "Qw [ Qe
¢ RHS converges so LHS will also =0*  , 0Qwo -1 ¢
converge.
21.The differential equation of all the
ellipses centered at the origin is i —0 o.
(@) « e (&
(b)) xeyx ym+ 23.LetP=(a, b), Q=(c,d)and <a<b<
_ c <d, Lk (a, 0), Mk (c, 0), R lies on xaxis
(c) ¥y nje« such that PR + RQ is minimum, then R
(d) none divides LM
Ans-(d) — — p, after differentiating (a) Internally in the ratio a: b
W.r.t X, we get (b) internally in the ratio b: ¢
o — . (c) internally in the ratio b: d
(d) internally in the ratio d: b
—_— — — Ans:- (c)LetR ={, 0). PR+RQ is least
e o . PQR should be the path of light

wPRL and QRM are similar

10
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| d-| d=bci| b

R divides LM internally in the ratio b : d
(as— 1)

24. A point (1, 1) undergoes reflection in
the x-axis and then the ceordinate axes

are roated through an angle ofZin
anticlockwise direction. The final position

of the point in the new ceordinate system
iS-

(a) O.1)
(c) U h

(b) 0, W)
(d) none of these

Ans:- . (b)Image of (1, 1) in the-axis is
(1,-1). If (x, y) be the cabrdinates of any
point and ( x 0-ordinatgsd )
t hen XG6+ysinx coO0Ss

y 6 = A Xxesim—swhere—is the angle
through which the axes have been roated.

Here—=-,x=1, y=-1

Cxd= OWg yo-=
25.1fa, e he B hegand b,« v B fug
from two A.P. with common difference m

and n respectively, then the locus of point

(x,y) where x=2=t- o W L

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

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

is

11

Ans:- (d)

o, 2(x-a)=( k+1) m
Similarly,

2(0-b) = (k+ 1)n ééééeéé

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 theprobability
b fhat thd rininfli® Bce $afue 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 = -

CRequired probability =-  —

s 7z oz oz

eeeeee.

(o

(2)
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27. The probability of India winning test (a) 4 (b) _4
match against west Indies is %2 . Assuming
independence from match to match, the
probability that in a 5 match series

Indiads second win ocf5i@. at Y nhe t HPPRQ

test, is

©5 (d)

= . Q 7 7 Qwaw
(@)- (b)- (c)- (d)-

Ans. (c)

Q T Qw0 Qw

QT Q6 4L @ Q6

Let' O denotes the probability that india

wine the rth match. Required probability llet P o]
=PO)PO 06 ) ®P)¢PO FH(O)P(O —
-p -- p -88 -8 - =2 - I
28. The remainder on dividing =
by 12 is /
(@1 (b) 7 30. The value of
a
st e e °HEH, B, B B, ;
(©9 (d) none W n v e e e e ® ®eTe IS
Ans-(c) 12341 (mod3) pgotk (a) %2 (b) 1/3
PAEQWE QR paée@ (c) Ya (d)1
by k paéa Ans:- (a)
Cpgot Yw kmaéa @ ‘0o Qo Qo 'Qd
Here 1234 iseven, ¢ o T K & o
MTOEDQWE QP p GED _ o wmmmm
t Yw kp aé@ P8
Thuspc ot Yw kp aé® Cl=- - -.

Hence it is 9 (mod 12)

29. Giventhat, g *®e 1IZ, then the
value of

N DA Ll
oh oa M is

12
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IS| OBJECTIVE SAMPLE PAPER
WITH SOLUTIONS

SETT 2

There will be 30 questionsn 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. #
+

=
8k

F .+

. Thevalue off is

(@)1 (bl
()0 (d) none
Ans-b)® ® PO @
pe@ pho  p

ph ph ph ph pfph p,
phph ph ph piph phé é é é
Since 1964= (7280}4=7 280 +4. Thus
we havedy =-1.

2. If a, b are positive real variables
whose sum is a constant, then the

minimum value of - -

+ 1
is
@7 (b) _+7
(€) 1+7 (d) none
Ans-c)O p - - — ——
p p —,itwill be minmum when ab

is maximumNow we know that if sum of

13

two quantities is constant, then their product
Is maximum when the quantities are equal.

Catb=_t a=b=

CO p — — t E=1+-
which is the required result.
Alternative: €¢) p - p - 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, weget, p - p -

mn= p - p - =1+-8

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

satisfyingOd O= = =1is
(@) 8 (b) 6
(c) 4 (d) 2
Ans:- (b) Considera aeg & p

The equation is symmetric in m and n, we
make the substitution

u=m+nandv=nnN
Sothath U ¢ d& ¢

O TG¢E

Multiplying the given equation by 4, we
have

44 T & TE T

t 4@ € )+4mn=4
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t 20 0)+6 O =4
+ 30 U T
Setd6  ofD

get 3x+y=4

wwith x, y 1, then we

The ordered pairs (X, y) satisfying the above

equation inntegers are (0, 4) and (1, 1).
We have,
0=0and6 p& U T,andd p
l.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 adered pair solutions (m, n) viz (1,

-1)! ('11 1)’ (1’ 0)1 (01 1)’ (0"1)1 ('1! O)

4. The sum of the digits of the number
, written in decimal
notation is
(a) 227
(c)228

(b) 218
(d) 219

Ans-(@p T CO=pTHaBL ¢ O

TWWBIX T

with 2 4 906s

CThe sum of the digits=24w X T=
227.

5. The great common divisor (gcd) of
+. H is
(@ 1 (b)
(c) (d)

Ans- (a) let'O ¢ p,withm>n

14

OC ¢ ¢ p C=¢ p=
(8 P =( P)(¢ P)
= (g P) (S
P)(¢ p) =(¢ p (g P)
(8 P)
=_"0; Now,O &'0=2

Letd |'Oand d’|O then d|2. Then d=1 or 2.

But"O Q@ "Oare both odd, hence gcd = 1.

6. The number of real roots of the

equation1+> X L E L =0

(without factorial) is

@7
(c)3

(b) 5
(d) 1

Ans:- (d) let f has a minimum at x& |,

where ad)Fn f Nj
fx)=1+- — — E —;

t Ito+ o O =0
t —=0

t =0

b o p(o o p)(o
p)=0

Which has a real road =-1

But, f(-1)=21+¢ -)+(- -)+>0
The f (x)> 0 and hence f ha® real zeros.

Now let, g (X)=1+~ — — E —
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An odd degree polynomial has at least one For divisibility by 9, the sum of the digits A

real root. + 7 +3 +8+ 9 +b should be divisible by 9.
If our polynomial g has more than one zero, l.e. a+ 7+ 3+ 8+ 9+16 0 (mod 9)
say hoo

t a+ 6k 0 (mod9)

Then by Rol edis)welimeeor em i n (
@6 s u cgh)El a t + ak -6(mod9)
V1t o E oo o t ak 3 (mod 9)

But this has no real zeros. Hence the given ~ &@= 3 only. Hence a+ b=9

polynamial has exactly one real zero. 9. 3 ballsare distributed to 3 boxes at

random. Number of way in which we
set at most 1 box empty is (a) 20

7. Number of roots betweeni “ and“ of

the equation -7l | e8e=1is (b) 6 (©) 24 (d) none
(@) 1 (b) 2
(©)3 (d) 4 Ans:- (c) zero box empty + 1 box empty
Ans:(d) OBd — =3 balls in 3 boxes +*C1 3 balls in 2
boxes}
Now, draw the curve of y© Ejand y =— =31+3 0  cC1
or xy =0 c

Cthere are 4 real roots. (Draw the graph

yourself)
10.The value ofE H& &+ b

8. The number$  hd b are digits, is n T Tl

divisible by 72 , Then a+ b equals SEU > ois

(2) 10 (9 (a) & 02w o

(c) 11 (d) 12 Om = (d) none

Ans-(b) 72=8 9, and 8 and 9 are co Ans-(b) 'O . 'Q¥N®
prime. As the numbeb is divisible by 05906

72, it is divisible by 9 and 8 both. For
d!V!S!blhty by 8, the last three digits must be LetO<a<l . then Q%% Q0
divisible by 8. ” ”
+  Q Qw
i.e. 800+ 90+b |8.
. =1Q Q P
so (b+2)|8;Cb=6

And,  Q%QEQ 0

15
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Cl(a)=2-(Q Q )
C—0® 1

t Q Q

t a=0

QQm Q Q

Also,-1<a<0;

And, Q%X QQw. Q Qw
=(1-Q)71(Q P)

=20 Q

Cl@=20Q Q

Cl(a) is maximum at a = 0.

11.The value ofb, — is

(a) 1 (D)0
(d) none

(c) ¥

Ans-(c) b p — =b P

=(—.—)(—8) ééé=

-888€é¢é .=-.

12.4t- ®  viP=1. Number ofroots
are therein between [0, 2] is

(@1 (b) 2 ()
3 (d) 0

Ans=- (c) Note that ¢ +— p | "Q&is
possible only if,
HE - phE QOE=0

¢—=0,°,2

Hence 3 roots are three between [(, 2

16

13.1f O, Y - -
88 ——Theni i ¢, equals
(@) 0 (b) 1
(c) b
Ans-@@6 —— p - -

_ - — E -
=—¢p - E -
ClE6 ¢l EF——T8l Ei=

2.0.1=0.
14.1f x+ ;- =-1 The value ofe —
IS
(@1 (b) 2
(©0 (d) none
Ans-b)Ifd © —
Then,® W& « Qed p
®  ¢hd ® O phid  ¢hd
phid  ¢hd  pNad
phtd P8
i 0 ¢
or, Cid 0w —
. Y . P . P
w -— W = w -
® ) ®
=0 © PP G

15. Consider the equation of the forme
4 e 4 . The number of such,
equations that have real roots and
have coefficients and c in the set {1,
2,3, 4,5,6}, (b may be equal to c) is
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(a) 16
(c) 21

(b) 19
(d) none

Ans- (b) Let®@ ® @ T1has real

roots, therd TG 1 and also, s={1, 2,
3,4, 5, 6.
Now i thyip ¢p ¢ 1z 1= set of

possible values of 4c.

Thus the number of equations will be same
as the number of pairs of elemerdsft ),

W s,% suchthat
¢ 1¢  mhie. 1+ 2+ 4+ 6+6 =19
16.If f: R R, satisfies f(x +y)=

f(x)+f(y)! eh ¢ 5 and f(1)=7,
thenB, [ » is

(@) —

(b) 7n (n+1)

(©)

(d)none

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

i f(0)=0,+ f(1)=7

Again , puttingx=1, y=1, then f(2)= 2f(1)=
14, similarly,

f(3)=21 and so on.

B Q= 7 {1+ 2+—3+¢..
17.Letf(0)=1, [ W o +« e
B  Letf(x)is polynomiall x¢ s
The value of f(2) is
(a) 4 (b) 0
(c)1 (d) none

Ans-() ™ Q ® T WEEI OWE O

b )= OO o

f0)=1 + b=1
f(1)= 3+ a
f(x)

t 4+a=0

f()+ f Nj(1) =0

t a=+4
Cf(x)= cw
Cf(2)=1.

18.Let —”ﬁ—"h—” are the

probabilities of 3 mutually exclusive
and exhaustive events, then the set of
all values of P is

Tw p

(@) [-1/4, 1/3] (b) (0, 1)
(c) (0,H) (d) none
Ans- (a) — mh— T1h— 1 and
p o0 p 10 p O
C o o P
t - 0 -+ 0% -h
19.1f 1 o e 2 E
@ %7 i T«™ teen x¢
(@) (2,3) (b) (-Hch f)
(c) (5/2, 3) (d) none
Akt @me o ¢ — o- p
WEécH QO

o & ¢ — w-0
-0 Kb
Mo o ¢ — —

Mo @ ¢ T
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®w L @ Th 22. Let f(x)=
oy °
(x-2)(x-3)< 0, i.e. , ¥ (2, 3). ° N o p
201 f)= ", n¢ Nand al °
represents thep™ Berivative of f(x) at Then the value of l o H o5
X= 0, then the value 0B, r_»\
(a * (b) mi @-- (b)--
(© - (d) none (c)- (d) none
Ans-(c) fNj(w) = n ‘QF‘ o 0
. _ ‘ l’up I‘l p (b T
F(x)Frne(n Ans- (@) f(x) = ¢ h W T
MMo=nnl) é.-r+)(n & ,r PN mT w p
& rw h ®w P
"0 1= A & & Cf(x) is an everfunction, i.e, "QwQw
¢, QuwQw
=0,r¢
=2{ QwQw A& QwQd
B — B & p T
v . =2 - -.
21.Thetwo lines m= ap+ _(bb+cp and rp 23. Area bounded by y = g(x), xaxis and
= bp+* (cb+ap) intersects at a point, the lines x=- 2,
where_and‘ are scalas, then
Where g (X)=
(a) ap bpand mare non-coplanar i H él 2 [o] <« oh o |- Pm ¢ T
(b) |28 = [o = o8 (il <o olgrme
(c) aach= bbop And f(x)= e  segis equal to
(d) _(bp cp +* (cP ap=cp
(&) — (b) —
Ans. (c)
(c)— (d) none
The two lines intersect
_ . ~ Ans:- (a) g(x)=
Cao+t_(bp ® @ ' ® & ¢ n ¢ ® T
Taking dot product withaon both sides, we @n T
get -N - W O

ap. cb= bp.cp

18
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CRequiredarea, Qo . ®

® Qo - QiE—0t Qo

24. Total number of positive integral
values of n such that the equations

Hi e i T
L. T H e &
are constant, is equal to
(@)1 (b) 2

(c) 3 (d) none

Ans- (a) Here 20 E Tw —

o — -,
- & -
Also. 2A T Giy=—-=
0 —* *“h
- & - p

Hence, the least positive integral value of n

is 1.

25. Radius of bigger circle touching the

circlee ¢ ° « and

both the

co-ordinate axis is

(@) 3+2/1 (b) 2(3+M )
(c) 321 (d) none

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

C"COD=" CBE=-, CB=h+ 2 AND BD=
h- 2.

h=—2 Co g .

26. Tangents and normal drawn to
parabola at A(+ 4 + ke 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 & norah at
Aare® ® OO O wCHO MO

CB = (-& o) and D= (2a+ of)
Suppose ABCD is rectangle,

Then midpoints of BD and AC will be
coincident,

Ch+®d06 ¢ GO0 ot 0
COO T
i.e. h=2a, k=2at.

Hence, the locus is X2a, i.e. X2a=0.

27. The seriesB§ converges to

]
(@) -1 (b) 1 (c)
0 (d) does not
converges
Ans- (b)i B —— B —
- = p —
ClLEil TEP - op

(o]
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28. The limit i i i—— ®equagls IS| OBJECTIVE _SAMPLE PAPER
(@) 1 (b) O () WITH SOLUTIONS
. )m SETi 3
Ans-(c) 1_E i—: —__ Q-

There will be 30 questions in MMA Paper.
[since | Ep - Q. 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

29, ’I'oi 1 - E = equals each incorrect answer.
o . . . .

Sa)?H:: (b) O () 1. Number of solutions are possible in
L lgH (d)1 0 e for the equation

Ans:- (c) | Ed — — E — s s s . . i
= —Qon 11T o 11e (@)1 (b) 0 (c) 2

(d) none

Ans- (b)LHS=go 0o s o psS
30.Let k be an integer greater than 1. SO O O pPS ¢

Thenf i — — E is

ButRHS=1-(c —)
(b) (k-1)7 T B . _
(d) Kb =1-{(60 —)-2.08—}
Ans-(a)l EB — . — _
- s =2-0 — G
T € T

Cgiven equatiorhas no solutiorfor any
real x.

2. Iff)=1 1 H = e s, then
domain of f(x) has how many integral
values of x?

@5 (b) 4
(c) infinite (d) none
of these

20
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Ans:- (b) f(x) is defined only whep
W W ES T

eew W ¢S o

t 6< 0w @ o

t W w mandw w p¢g T
t X (x+1)>0 and (x+4)(33)< 0

t (x<-1orx>0)and¥ <x<23)

t x¢(-4,-1)° (0,3)+ x=-3,-2,1,2as
integral values.

3. The sum of the real solution of s +
51= |1+ 20x| is

(@) 5 (b) 0

(c) 24 (d) none of

these
Ans-(d)20 v p p ¢
t @ P QU TMEIW P ¢COQ
11
t @ L MTEIW U p
m(impossible)
t Xx=5,5

C Sum of the real solution = 5+ 5= 10

4. The solution set of ||x 1}1|+ X is
(@) ( Hh ] (b) [0, 1)
(©) [0, 2) d)[1,2)
Ans- (a)(i) If x <0, then |1x- 1|+x ¢
b X]+x ¢
b -X+X ¢
t 0 ¢ (true)

21

Cx<0
(i) IfO w p,then|ix-1[+x
C
b [X]+x ¢
t 2X (¢
tx p0 ® p
(i) Il w ¢, then|x1-1+x ¢

b [x-2]+x ¢
t 2-X+X ¢
t 2 ¢ (true)
(iv) Ifx ¢, then|[x1-1]+x ¢
t X-2+X C
t X ¢
Cx=2[¢x ]
C Required solution set is
( H]

5. If domain of f(x)=

-~ be (a, b),

then ([ .] denotes greatest integer
function)

(@) a=1, bab (b) a=-H, b=10
(c)a=-Hp, b=1 (d) none of
these

Ans- (c) we must have, {& | >
Cx-1<[x] x, ie.[x]>xi1ééé.

Con combining (1) and (2), we have-p{>
x-1

Thisis true only if xX1< 0, i.e. if x <1, i.e. if

x ¢ (-HPp)
¢o Hp + a= H,b=1

[ x] éé.

(2)

(1)
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6. If there are 4 distinct solutions of ||x 8. Ifg e o ® ethen the
2012| +'v ! =H =3, then a# _ equation of the curve ¥f(x) passing
(@ ( Hh ) (b) ( HiY) through (0, 1)is

©) ( Hh -) (d) none of () f(x)= —aLm (b) f(x)=
]
these - = -m_ =
. ; (©) f(x)="—

Ans:- (b) we have | x2012|4 | & o (d) none of these

b | x-2012|=1 T G+3,-1 1T § © Ans-(a) fn(x)= fNj x)

CIf there are 4 distinct solutiorts the P — p

above equation, then weaust have

On integraing fNj(x) = ¢

11 @r3>0andl 1 ¢ 0>0
el | @<3and I ©<-3+ a<c Which gives f(x)= &Q +D
: o Butf(0)=1+ c+D=1
Cat ( Hh)

Cfx)=cQ p @
7. The number of value of k for which

the equation e has two So, fW@exytiag it in fNlx
distinct roots lying in the interval (O, fxX)+, QuQw
1) are
(@) 3 (b) 2 (c) infinitely many t cQ=cQ p ® _ AQ p
(d) no value of k satisfies the IHYOXR)
requirement
t c=—

Ans:- (d) Let there be a value of k for which
® ow Q Tmhas two dstinct roots

- So, f(x)=
between 0 and 1. Let, a, b are two distinct
roots ofw 0w 'Q Tlying between 0 9. A staircase has 10 steps, a person can
and 1 such thata <b go up the steps one at a tig or any

Let f (&)= f(b)= 0. Since betwaeny two co Lnb 'f na t_ ! (r)fnh ho f 106s and
roots of a polynomidi(x) there exist at least number of ways in which the person

one roots of its derivacfzné%e%oth?ﬂlﬂ@is)

(@ (b)'144
Ther ef ocroe, oMhadlft least one (c) 132 (d) 211
root between a and b

Ans:- (a)
But fNj(x) =0 hag two roots equal t o
which donét | ie between 0 and 1 for any

value of k.

22



Solving Mathematical Problems

x+ 2y= 10, where x is the number ahes =3 ¢ X T @1
he takes single stepand y is the number
times he takesvo steps =3¢y p toop
Case Total no. of ways = 3[multiple of # 1]+ 4] multiple of 7+ 1]
1 | X=0, y=5 51 /5I=1 = multiple of 7+ 1
2 | Xx=2,y=4 61 /21 41 =15 CHence remainder is 1.
3 | X=4, y=3 7! /3141= 35 11. The value ofB;;;;; B
4 | X=6, y=2 8! /2! 6= 28 (a) 80/207 (b) 81/208
1/208 d
5 |x=8,y=1 9!/81=9 © (d) none
Ans:- (b) Let us first of all find lhe sum
6 | X=10, y=0 10!/10' =1 : o
without any restriction, ij, k.
) B B B — B -— —
¢P=289
For the requirement sum we have to remove
the cases when i= j= k or when any two of
10. The remainder when them are equal and not equal to other
is divided by 7 is variable (say, i=] Q.
(@)1 (b) 2 (©  caseil:-wheni=j=k

3 (d) none

Inthiscas8 B B ——
Ans-(a)1690=7 ¢ T poC;

2608=x 372 +4 B - —
Llets=p g wTm C QMY Case ll:-i=j Q

=X C¢Tpo X 0XG InthiscaseB B B ——
T

B — B —

= a numbemultiple of 740
T =B —_ - =
Let os Nj=t -_g _ -
Clearlyrema nder in s and sN wil/l be same
when divided by 7. Hence required sum= — — &=

s N=o 3 T T

23
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12. The solution of the differential P W Wwo ® ¢Wwo @ Tl we
equation f(x);. | KX is given Y
by f(x) = N b O o Yo ® T ®
ar o . . N .
(@ yx+c (b} p Tt & pwhichistruel ot 'Y
(c) yc (d) none

Ans-( b)) B ody=dy  +1 N( x ) y15. If A is skewi symmetric matrix, then

i.e.d (f(x), y) = d (x) B=(-A) E = s (wherelisthe
identity matrix of the same order as
Integrating we get, y. f(x) = x+ ¢ A)
id tent matri b
or, f(x) = — (a) idempotent matrix  (b)

symmetric matrix ~ (c)orthogonal

R matrix d) none
13.1f _ "o v« «®omstant, 0 <x< @

2¢ and f(*)= 2 Then find the value of Ans:-(c) B=(-A) O 0
Z
f= 16 06 006 =0
@) 2 (b) 4 €6 & (+A)
(d)8

66 =1las (FA) (I+ A)= (I+ A) (I-A)
Ans:- (b) Differentiable both sides, we get

f Nj( xcosx)£ fix)sinx=0 B

16. If f(x)= max (;"Hi "I = ve)
b —Qwu ,  —Qw and g (x) min
Z“HT 4o vZhe (where{.}

t In(f ()] =-2Insin- & & @ _
represents fractional part of x). Then

b f)=——1t f(*)=2+ c=2: fO)=4 find the value of I Ny
. I o B s
@1 (b) 3 (©)5
14. Fora$ Rif |x+ a-3| + |* 2a|= |2Xi a - (@7
3| is three for all x¢ R, then exhaustive Ans:- (b)
setofais
(@) a¢ [-4, 4] (b) & [-3, 2] b, Q0w - wEQ QwQw -
(c) at {-2, 2} (d) & {1}
t Ratio=3

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

t xy 0, therefore (x(3-a)) (x 2a)
oY

24
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17.1f sin (sinx +cosx)= cos (cosxsinx)
and largest possible value of sinx ré

then the value of k is
(@) 2 (b)3
(c)4 (d) none

Ans:- (c) sin (sinx +cosx)= cos (CoSsinXx)
cos (cosxsinx) =cos£ | Q¢ @é¢ ()w
Choéi dQE@E" - [ Qtw
WEi ®

Taking + vesign

WEl M QE @ - | QEDET ©
WEé E&H* -, forn=0,0€ i G-, which

is the only possible value

bt e——é6é6ééé. . (i)
,,,,, (i)

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

value.Hence k=4

18. The number of solution(s) of the

equation » » SIS o is/

are

(@0 (b) 1 (c)2
(d) 3

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

So there is only one solution of thven
equation.

19. If function f(x) = cos(nx)xsin — ,
satisfies f(x+ 3 )= f(x), then find the
number of integral value of n

(@8 (b) 9 (c) 10
(d) 11

Ans:- (a) f(x+_) =f(x)

t cosn(x+_) sin
AT OO E+
At x =0, cogn_)sin —)=0
Ifcogn)=0,n=r"+—r¢ |
n(@)=r+(¢c_=3")

(3n-r)= % [not possible]

Ccosn. mCsin(=)=0t — 0“0 ¢
O+ &€ —

For P= ph oh vh pu

n= p & vh oh p

20. Let a, b, ¢ be any real numbers such
that+ 4 4  thenthe
guantity
ab +bc+ ca satisfies the conditions
(a) ab+ bc+ ac = constant

®-% + 4+
© v+t 4
@1 4 -

Ans-(@) ©® © @ T

T\ I A T CHODOD QO
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o

- DO OO OOt OO DD

21.The maximum value of xyz for +ve X,
Yy, Z subject to condition that xy + yz+
zx=12is
@9 (b) 6 (c) 8

(d) none

Ans- () —— Q@@8UQ

to(xyz) U

22.Let a, b, c are 3 positive real numbers
such that a+ b+ c= 2, then the value of

i8—84—iis always
I
(a)>8 (b)<8
(c)8 (d) none
Ans- (a)Letl-a=x, b=y, kLc=2z
3 (a+ b+ c=x+y+z=1( a+ b+ c=2)

Now, —8—8—
=—8—8—

= — — — 8
WY ® G 8— (By AM> GM
inequality)

t —8—8— Y

23.Let a+ b +c = 1 then the value of the
quantity is alwaysi +
2R SN
@equals 21
(c)>21 (d) none

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

26

t (4a+ 1)+ (4b+ 1)+ (4c+1) =7

Applying ¢-s inequality: @
® WMo phd

cCB & B & B p;

where® = i hd

t M p Mw p WM p
0 p T4

W p O P P

o X GCp

24.1f f(x)is a polynomial function

M ph
Mmo p &w=1

P P

satisfying f(x)f S = f(x)+ f 3 and
f(3)=28 then f(4) is

(@)

Ans:- (c) The given functional equation is

28
()

(b) 65

78 (d) none

satisfied by f(x)= w p

fQ=+0 p cyY
Hence, n=3
So, f(4)=t p=605.

25. If 2x+ 4y= 1, then prove that the
guantity e  « is always greater
than equal to

(a) 1/20

Ans:- (a) Maximize w

(©)

(b) 5/64

1 (d) none

4y -1=0 by

Method ofLagrange multiplier

F=c

W

_C® T p

— Gw ¢ M qw ¢_

Cx=-_

Cy=-2_

W subject to 2x+

(b)

O

21
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Cw

26. If a, b, c are positive real numbers
a+b+c=1 Thevalueokx 4 4t

is always
(@) v (b) 1/3
(C) Ya (d) none

Ans:- (b) Using GSinequality,

B ww Bw Bw Taking
W p&xi=a,b,c
PO O o O O O

PO 0 o -
27.1f a, b, c, x are real numbers such that
abe k. mb o o o4

T ¥
et o}

L
r

Then prove that a+ b+ ¢ equals to

(@)1 (b) 2
()0 (d) none
Ans:- (c)
p
Cxm—f —F —

The only solution of these ara= b= c or a+
b+c=0

28. Iff: R

R is given by f(x)=
| onN =| , checkf(x)+f(1-x)= 1.

27

Hence the value of — ] —
E J— is
(a) 998 (b) 1996

(c) 1997 (d) none
Ans:- (a) f(1- x)= 77 F(x)+
f(1- x)= 1.
Now, putting x= h— h—8 &
So,f— QO— E "o—
=p p E p

998 terms
=998

29. If gcd (a, b)=1, then gcd (a+b, @) is
(@ aorb (b)1or2
(c)lor3 (d) none

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

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

Cd | (a+b+ab),+ d|2aand
Cd|(a+ba+b) + d|2b

Thus d |(2a, 2b), 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
(©)79

(b) 67
(d) none

Ans- (b) X, y¢ w, then 3 |5y 3]y, y =3k
I Qb s
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Thus 3x + 15k = 1008
t X+ 5k=336

t 5k ocouv

IS| OBJECTIVE SAMPLE PAPER
WITH SOLUTIONS

SETT 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 zerenark for
each incorrect answer.

1.1f 4. denotes the sum of first n terms of
an A.P. whose

(@ PB, » (b) B
(c)aBy » (d) none of
these

Ans. (d)

For — to be independent of x
2a-d=0

C2a=d

Now,”Y -¢® N pQ nNo

28

(@) 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)
OEdt pw OEdE po
O &l @
CATc® @ Qt w cOKt o
——— QW —
I Qe w «: T
T
Also® “ T

Hence hid B & 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=B? +,y=B? {,

—pD
z=B. 7,

then x,y, zarein

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

X=—  w —

Similarly, b= — o

Now, a, b, c are in H.P.
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—h—h—arein A.P.

-, -harein A.P.

X, Y, z are in H.P.

4.1f a, b, ¢ be thams' Ja* bind »* lerms
respectively of an A.P. and G.P. both,
then the product of the roots of equation

+ e 2 4 4 FHHH=0 is equal to
(@)-1 (b) 1 (c) 2
(d) (b-c)(ca)(ab)

Ans. (b)

a= x+ (p 1)d, b= x+ (gl)d, c= x+ (r1)d
att M a¢&¢ Mo a¢
CProduct of roots

ae ha g ha ¢

a & =1.

5.1f a, b, ¢, be thams 1a* bind »* kerms
respectively of aG.P. then the equation

4P +parx + 44 J#=0 has

(a) both roots zero

(b) at least one root zero
(c) no root zero

(d) both roots unity

(@)% +b+c=0
(b) < +b-c=0

(c) # +b-2c=0
(d)F +b-9c=0

Ans. (b)

A=0
® pT O pT E@ pm
=-pm p -pm p
b=—pm phd -pm p
Nowd® @=-pmm p -pT

p -pm p pmT p Q

-pmT P W

7.Leta=11 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+104pmm E pm —

" = |
Ans. (c) 8.1fB, ¢4=Bg B , then
v By, ==
Product of roots®d ® p T
no root is equal to zero. @— (b) —
(©)— (d) —
6.f ».denotes the numbe@nss®ré. . (n

digits), where
b= .,c= .,then

r=1,

2, 3,é9 and a-=

PeE8 @ € QQQQOQG p
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B B B ¢ B B (@
2B B Qc¢cB — B 0
B 0
¢y
o="Y Y
Lt p
- — - —¢B -

—pD  __ ) —
9. If a=B} >,thenB> —=

(2)—a (b

(c)—a (dra
Ans. (c)

B — — — — E ogb
=— — — E o#b — —
— E odb

—ta— — — — E 04 &
— 6

10. If+ 7 7, é ar e.P.ihavings

common ratio r such that
By +§ By Tm
of possible values of r is

, then number

(@1l (b) 2
(©)3 (d) none of these
Ans. (c)

30

Given® @ ® E ® &)
=i O O O E @

i p 1 phh
11.If e -x + a- 3= 0 has ateast one
negative value of xthen complete set of

val uess of 6abd
(@) Hh) () Hh)
(c) Hh) (d) none

Ans.(c) w - x +a- 3= 0 has at least one
negative root and for real roots,

1- 4@-3) m
ta —
tad ( Hh)

Now, both root will be nomegative of D
m & o Tt @& o

¢ a¢ (of)
Cat ( Hh—) a¢ (oh-)
¢ Hi)

12. Let| ,1 are the roots of the equation
e +ax +b=0, then maximumvalue of the

. ) .
expression- (e +ax +b)- —  will be

(a)- +

(c)1

1t (b) O

(d) none

Ans. (b) let z= (@ -ax +b)
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Now,& g — _ —

CThus the maximumalue of the given
equation is 0.

13. Let P (xX)= @ +bx +c, where b and c
are integers and P(x) is a factor of

=|=--o °

both e °
e ,thenP(1)is

(a) 4 (b) 8
(c) 24 (d) none

Ans.(a)CP(x)is a factor of 3¢ @
C¥(ow T ¥ v)=14
Gw V)

CP(X)=w cC® U
i P(1)=4.

14. The value of a for which = .
+ e m care

(@) a (b) a

(c)a>-3 (d) none

Ans.(d)weknowD & 4 ® @ TifP>
0,andj 10 @ mh

CO pw Cc® pw ¢ T ®
Now,&» p Tand4d & p Yo
p T

t @ p Oand4(@l)@+ld) m

t a pora pwé Q

ogEid p

ie,® o€ i p.

15. The sum of real roots of the equation

° S °
IS
(a) (b)

(c) (d) none
Ans.(b)C @ ¢ W C s
¢ ™
b ¢ s+ ¢ $ ¢=0t x=

C +11 C -1.
CThe sum of real roots are =

16. Consider an expressiom ¢

e «= constant. If for two constantg ,
T, the conditions x4 and x > imply the
same limits for the value of y, them + is

(a) -2 (b) -4
(c)1 (d) none

Ans.(@® ® CO ® Q

it wop w - Q -

b x=-1 Q- W -

Now, the two values of x casponds tp
and asy takes the same limits of values.

Hencd + =-2.
+ 4+ + 4+ 4+
Y5y ¥+ 4
(a) at+ b+ c o+ F
s (c) ab+ bc+ ca
(d) none

Ans. (b) & @ T
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PO W 8

FCR o O O o8

SIS

b —— —céééé. (1)
Similarly, — ——¢é éééé ( 2)
And,—— —6éé6éé6ééé(3)

(D)+(2)+(3) implies

18. Letm>1,n® sthen " .

O O E = 00O >
(@= ° (b) o*
(L (d) none
Ans. (c) £
E

[¢ m>0 and AM of mth power > mth power
of AM]

tp ¢ ¢ ¢ E

C E— & C
19.Let ®  « 4t then the least value
of e « s
(8) © (b) 1t
(€)1 (d) none

Ans.(d) Let z=w %)

and

It will be minimumwhen® w will be
maximum.

As® @ ohheno @ is maximum

whenw ® —

Ca ¢ — —

20.=" —

(@) n!
(©) =A

(b) =A
(d) none.

=

Ans. (c)
[EAM> GM]

P& B&

EA

b & — ¢A 8

21. If £ hE bk B &k are non negative

and £ FEREB &R

then (L+F )(1+F) €41+
(@ - (b)
(c) (d) none
Ans.(@) — V&, @here i= 1(1)n.
(AM  GM)

Putting the all | value and then multiplies the
in equations,

A+0)(1+0) ¢é ()1 +

¢ whoho 8w

b (H+O)(1+0) é O) 1+
(oo e i p)
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22. If £ B & are positive real nos.
whose product is a fixed number c, then

the minimum value of+ #+ E

+ 4.1
@+ 7 (b) - F
(c) ==k (d) done
Ans.(a) AM  GM
So,LHS ¢ &8¢ ~=% ¢~
23 IFf(x) = "~ Fhen 2f¢) =
. (X) T m g H A en ( )_
(@0 (b) ()i
(d) none of these
Ans. (b)
Qf Neéeée. (1)
Q Qe eéeéeée(2)

[ sincecos(“ -t)= - cost]

C2f(*)=. Qo *

24. Let [x] denotes the greatest integer
less than or equal to x, then vi. )
e =

(a) ¥
(€1

(b) 1- 5=
(d) none of these

Ans.(b) T OBIQG @

CTorfae Al —

P =

n

33

[0<x<Cw ™

25.Letg)= '] ™ & |m*m

B« he h -8 R
- Hh .Then
@-1 - ® 1 <
(c)- Q - (d2<g(2)<4
Ans. (b)"Q¢ QO QO . QO QO
QO QdE Qo0 pQém o ph
G EQO Qo Qo pQo
£
"QOQO0 peéé . (1)
R -
wim Qo EQsp 0 c¢h
C mQo QO QO %Qb
¢ hm

/////

O+@ - Q¢ -

C g(2) satisfies the inequaliy Q¢  ¢8

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 »axis at A. If
the area ofWAOB 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 thrmirve at P(x, y) is

When X=0, Y=y T X—
CBI 1 G—

Areaof wAOB ant=k

Gow w— w00 — ¢Q
wQw . q ¢
— WW W
Q0 G
Qw , p
—. W - -
Qw W W
. p
a8 Q =
W
UV o 6, . .
i € 00 QD eh- —Qw ®
W W
s 0
E1 O — O
Elilcow O cqow
€l CcCow o méééé. (1)

Here h=1,a=4a, b=0

C'Q> ab. Hence curve (1) is a
hyperbola

27. The function f(K) = o=, B—
7. The function ()_I_g —HETE

satisfies the differentiable equation
|
() .—%
. \Y
OF -8 Xk

34

|
(C)-—; ;
(d) none of these
Ans.(@) "Qw wéi Qo
’Q“Q T o 17@ G rfm(’zl')'r@
,QTQCOOSI Qmej bt
CQQAIT'®
, . Q7Q 006 E o ]
€ g © WE o
2. The | argest wvalue

exists a differentiable function f(x) fori c<
X < ¢ that satisfies the equation
« withf(0)=0is

(@) 1 (b)
GE ()2

Ans.d) — p OATOd
0

¢ f(x) satisfies the equation
OATQw w 1

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

x=OATQn C - » -

i M o T e
29.1fy= (x) and — w, Hi eh
« R « 2 equals:

(@) 1/3 (b) 2/3 (©)-
13 (d) 1



Solving Mathematical Problems

Ans. (a)Given, — Alc® ISI OBJECTIVE _SAMPLE PAPER
6é6é. . (&) wm WITH SOLUTIONS
eeeéeé. (2 .
P (2) SETi 5
Qo Al o@@ ‘
P w p ¢ ORd ©
7@ p 1T ORI 1 14C There will be 30 questions in MMA Paper.
) ) For each question, exactly one of the four
w p ¢ OBl choices is correct. You get four marks for
each correct answer, one mark for each
O —— péééé. . (3) unanswered question, and zero mark for

each incorrect answer.

bai¥Qudr p p P
T 1.0 = "W §then
ol ¢ e 0D =
¢ ¢ ORJ -
“n C P
CoO ¢ % o (2) 1 () 0
P (c)-1 (d) nonef these
Ans. (b)® ®» W T
30A permutation of 1, 2"'FrbéFrBF8"n'Q‘i‘8%8Chosen
at random. Then the probability that the @ wi o
numbers 1, 2 appear as neighbor equals CHh & ¢ ¢ p I
CWw LvVER
@ - (b) -
(©)— (d) — ° -
A

Ans.(a) P(A)= e _ _
2.1f 4= ™ + ™  then
Since there are n! Permutations total. Since B, <4 B, <4+1=

1, 2 appear as neighlmg so taking it as a

group, so there are total-{t)! asnumberof (@—— (b) —

favorable cases.

(© (d) None of these
Ans. (c)
0 ¢ C 00

35
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B o B ¢ B — oB 0o
=2 p —— oB 0

C ¢ p — oB o

=—— p oB 0

3.1f B} w»r! =100!- 1, then n equals
(a) 100 (b) 101

(c) 99 (d) none of these
Ans. (c)

o=r.r!=(r+1-Drl= (r+1)!ir!
B o ¢ PA p
4.1fm=B} =" n=B} 4> where

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

pA pA ¢

roots areaand b is

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

(c) mne +(2mn+m+n)x+mn+m+n+1=0
(d) mne -(2mn+m+n)x+mn+m+n+1=0

Ans. (a)

m=— & —Hh "Qd Qudi—&&

Required quadratic equation is

W O WO OW T

or,w —— — W—— T

36

or, mnw CcaeE a €w e a
E p T

5.1fB, » == ,thenB, » »

(@)F .+ B+ .+
(©)+F.-16% (dy . +16}-
Ans.(c)B  ¢ci p p o U
E ¢ »p

Gt G

=% ¢p ¢ o E ¢
®w p@3s
6. If positive numbers a, b, ¢ be in H.P.,

then equatione 1 +
104 has

(a) both roots positive
(b) both roots negative

(c) onepositive and one negative root
(d) both roots imaginary.

Ans. (c)
a b, carein H.P.

HM.ofaandc=b MO &b ¢G.M. >
H.M.)

Since A .M. > G.M.

C—— Mo @ ¢
@

20 &) &) Tt
Letf(xX)=0 Qé2d W -0
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b ot o

Then f( Hb
X % Mol H

) )

Hence equation f(x)= 0 has one root-in (
Hm)and other infHy).

7. If the sum of the serie®. ¥, |r|<1, is
s, then sum of the serieB? »" is

@ v
(©)—

Ans. (d)

(b)~—
(d)—

v

[Th
O‘
&

s=B i p i i i

Cr=1--

B i

8. The limit of the product 1 W1 , é M

as n¥YDb is

(a)- (b)i T "H
©1 (d)5

Ans. (d)Requiredlimit=

5 Qaa8a 5 @ - ~fF—
L— U

9. If numbers p, g, r are in A.P. , then
O =0 40 "(m>0)arein

(@) A.P. (b) G.P.
(c) H.P. (d)none of
these
Ans.(b)— a& h— &

37

Co-p=rq
Ca M m arein G.P.

10. Let n be a positive integer and

e o ° =|= =|=0 E =|=.0 *, then
the valueof+ £ + 88 F . is
()0 (b)+
©=+ d)y+ .
Ans. (c) Replaing x by ¢ 1/x), we get
PP R ¢ B N
P = = w — — E
W W W W
. p @
W & —
W @
o, p O ® DO O
0w E ® éééééé. (1)
Andgivenp ® O 0w

,,,,,,,

Multiplying corresponding sides of (1) and
(2), we have

P O W N O Ow

®»w E o éé ( 3)

P O W N 00 0w

E dw E O w ééééé. . (4)

Equating coefficient ofo on both sides of
(3) and (4)

) ) W 8B O =0.
11. The set of all real number x such that
[|3-X|-|x+2||=5 is

@[3, 1) (b) (-Hbh
(©CHh " [3, 1) (d) (-
Heh ‘2, H)
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Ans.(c) 0 @ L ¢E QU @) ly()| HoF w0 H
(b) lyx)| F wO h

(c) [ i & 0 sexists & is finite

c O d ¢ C|3x|[x+2|= 25

g w s w ¢ o
(d) none

So,itisclearthat@ w ¢ T1,i.€. . .

Ans.(a)a cwd Q T

g w @ T
(x-3)(x+2) O Em=—"
So,x ¢cQ® o — o Qo o 9
¢ (-Hh ¢ [3,H) - R
The general solution of the given L.D.E. isy
12. The differential equation of the system =R%Y0) nYe) 00 —
of circle touch the yi axis at the origin is 5o —
.,
(@)e « °§-0 So, |y(xX)] H®i®m° H
I._
(b)e < i 7y 14. Let y be a function of x satisfying
., — _
©e . :_.: 0 w, * « e .(f y(0)= 0 and then
., y(1)equals
(d) e « ° &,
(@ — (b) 1/e
Ans.(dw ® cO®0 - -
©m (d) m
2X+2 =0 _
rey= s Ans.(@— tww2 ww ( Bernoul I i 6s
Equation)

2(x+ y—)=2 (—)
‘ o ‘ ) Putting @ ¢, the equation reduces to
20 CO- W W
—  c¢wo=w (linear inz)
W 0 W T8
o _ CLF=e colQ®mQ
13. Let y(x) be a nortrivial solution of the

second order liner differential equation Multiplying and integrating

m— S TR 20 | ®Q Qopute 6
" )

e =—-® pQ @

38
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C General solution is given by: ® T ONAN Wwa
-0 p 00 w & &
Since y(0)=0, so, c=

P OWa Wwa

Y= -  —

17. The number of integers between 1

15. Let o -are non-vereals and s=e and 567 are divisible by either 3 or 5, is

o E ohafgre oo 8 (a) 200 (b) 250

e. o (c) 300 d) none

(@< ()< Ans.dLet z= {1, 2, 3,
€~ (d) none P={x¢-QQ0 ‘Q9and

Ans.c)® ® ® E (@ Q={x?-QQU AWRQI

® E) oo o 8 ® ®

_ Here |P|=189¢ 567= 189 0]
As when expading LHS we must get RHS
and many additional nemegative terms And |Q|=113¢ 567=113 v (]

sincew T8 - .
P_ v =set of multiple of both 3 and 5,

Thus maximum achieved by taking

oo i and all other terms @ut |P. 0[=37 [P" 0= 189+ 11337= 265

18. Sets A and B have 3 and 6 elements

X(sx)  —with equality when x - (using respectively. The minimum number of
AM GM) elements in A Bis
16. For any positive reals x, y, z and a is (a)3 (b) 6
the arithmetic mean of x, y, z therm®«* »’ ()9 (d) none
is
Ans.(b){A° B) | A@ 6k &
@ ed3 D)< o« F ‘ o
(C) S e ¢ :F (d) none Thus n (A B) I A @, 6} =6.

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

Ans.(a)Let @ a,thenmw ww, L
aresuchthat | P gP =2

as - - is obviously true.

, o , @ - (b) - (c)
Similarly, 0 & O d OENRO d ® . (d) none
Multiplying all these, & & & Ans. (b) There are  choices for a subject
o 8 &

B with m elements.

39

é .
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Then each of the remainingm elements
can be in C or not, so there &re
choices for C

Thus the total no of pairs (B, C) is
B¢ & Bec & =p ¢ o
(from binomial theorem)de € ]

20. The value of the integral

dx, where [.] denotes greatest

integer function is

@o
(c)-10
these

(b) 10
(d) none of

Ans. (d)

Let Qw

Clearly f is not defined if x= 0 and when
3x=[X]

Soin €10, 0), fis not defined at x=-38
When»® p fi -

[X] <0Oand 3x[x]< 0

So,—— 1 Qw p
When x¢ -t

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

40

Qw Qw

N

21. The equation ; 1 i &S %I

- @ & 0 gives a relation between

(@)a,bandc
(c)bandc

(b)aandb
(daandc

Ans. (d)l=2a OEEQ® T

L 00 ¢k i Nne &

. P “ o
W — -
¢ G P S
22.Let f(x) = max. {2- x, 2, 1+ x} then
I [ . o«
@~ (b) 2 (c)
9/2 (d) none of these

Ans. ©)Cf(x)=2x, xO 0

=2, 00xO01
=1+x,x O1
= QOQ® . QOQ®
NQwQw . ¢ 0Qw _ ¢(Qw
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cp T

N o

23. Let f(x) be a continuous function such
that f(a-x)+f(x)=0 for all x ¢[0, a].

4
Then I equals

(@) a (b) a/2 (c) ¥
f(a) (d) none of these

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

Now 2=, ——

Qw ©

¢o 2
C

24. Let f(x) be an integrable odd function
in [-5, 5] such that f(10+ x)= f(x),

then °"H1 "H'equals

(@) 0 (b) 2., "HO "Ho
(>0 (d) none of these
Ans. (a)Let y=_ Q0 Q6 é (1)
Then— Qo pmp Qo m[¢
f(10+x)= f(x)]

Cy is independent of x.

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

y=. Q0 Q0 mé e éé . (2

Sincey is independent of x, therefore y has
same value for all x.

C QO Q&0

25.1f . o Mo m ¥ ethen
(@ k>1 (b) 0<k<1
(c) k=1 (d) none
Ans. (b)Here0<x <1
0< XQ Q T QQ Qw
Q0O m Q QQh . Q Qb
T Q
p Q0L NOVE MQw
26. Consider the parabola 8 «

e =0. The points on the axis of this
parabola from where 3 distinct normals
can be drawn are given by

@ -hl o |m i —
® F & le ke —

© Frlal —

(d) none of these

¢

Ans. (c)
Given parabola isw - C W —
LetX=0 —m ® -

G  cwbecomes the equation of parabola
with reference to the new origin.

Hence equation of normal will be
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Y=mXTi mw —

[¢ three normals are drawn from point on
the axis (H, 0) (say)]

CH=p — m=4#1CO »p

For m to be real, H > ¥
M - - 19 —
[where h is the abscissa w.r.t. the previous
co-ordinate system]
Hence the points are given by
B F'Mi 0 —8

27.A (e he Yand B (@ hw ) are any two
points on the parabola y= @ -|Jr ° =|=

If P(e he ) be the point on the arc AB
where the tangent is parallel to the chord
AB, then

(@) e is the AM. betweene - B
(b) @ is the G.M. betweene &« W

(c) @ is the H.M. betweene &« W
(d) none of these

Ans. (d)Slope of tangent at p=

(A)

¢ A and B lie on the parabola,

—Gonhd  cimd &

[ gi ven] éée.

rrrrrrr

Ande G G e &6 é

L (2)

~

CFrom(A), a0 ® @® COW

— ®

28.LetP[(, b) be any

. M is the foot of
perpendicular from the focus S to the
tangent at P, then the maximum value of
area of

(@1 (b) 2 (c)
4 (d) 2

poi

« [ ) JI

Ans. (a)Let] =6  ¢o

CoOO 2t 0O 2t O 1
Equation of tangent ab(hcd Qoo
0

| f S be the focus,

SM=:=Vp o

PS= o0 p 10 o p

PM=W0O Y YO oMo p

Area of WPMS= %2 .PM.SM= 1%
o pa8ld  p

Which is an ireasing function hengts
maximumvalue occurs att=1

CMaximumarea= 1 sg. unit.

29. The point A on the parabolas °
for which |JAC-AB | is maximum, where

Bk Bk 4- Bk 4 s

nt on

t hen
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@) (a, 2a) (b) (4a, 4a)
(©) (& 2a) (d) none of
these
Ans. (@)

For any three points A, B, and C
IAC-AB| O BC

Crequired point A will be on the
intersection of BC and the parabola.

CAT ( aé ABmaahgerit to the
parabola]

30. The mean and variance of a binomial
variable X are 2and 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, npg 1
Cag=%,p=%,n=4
Nowp(X>1)=:P( XO 1)
= 1- [P(X=0)+P(X=1)]

=Lt nn T NN

18 - p — —

43

ISI OBJECTIVE _SAMPLE PAPER
WITH SOLUTIONS

SETT 6

There will be 30 questions in MMA Paper.
For each question, exactly onef 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.Ifxé={ 1, 2, 3,66,
fa( X ) =X X néigitg),then
BeH©-=

(@) 2. (1)

O] X&)

©N-@

@ N-@
Ans. (c)
MMw o 1T T
Eadp WO—— -pTm P
CQ o Q¢ -pT P
-—pmT p -pTm ppPpTT P Q
[ "Q p

2. 1f £#R-{0}, i=1, 2, 3, 4 and &R and
B. $)e -2xB. +£+1)+B. 0
0

Then# & F F arein

(@) A.P.
(c)H.P.

(b) G.P.
(d) none of these

9} and
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Ans. (b)

Given quadratic expressionrt

CD m

B oo p
B ®w B Tt

DO WO OO A )
O ) ") 1

) BYH) ) W W

&) RYA) mh & W W
MoOd OO T
3. leta=—+B. —>— b=—+
' T WA > » AT OA

BL >—’A then a+b equals

(@0 (b) 1 (c)2
(d) none of these
Ans. (c)
A A A A
Q B A p _A W p

Similarly, — B
Ca=1,b=1 a+b=2

4.1fBE -
the integral part of x, thenk=

— =21, where [x] denotes

(a) 84 (b) 80
(c)85 (d) none of these
Ans. (b)

44

21=B - —hmian A

1

|

1

|
[Th

1

|

T mn EoddQi ip p
EOEQ vw Qi Gi

C21=k 59 k= 80.

5 Letf : RYR such that
continuous and attains only rational value
atall real x and f(3)=4. If

+ & F F F arein H.P,, then

B, =|=>=|=> =

(@) f(5)F + (b) f(3)F +

© )+ + (d) f2)+ +

Ans. (a)

Since f(x) is continuous and attains only
rational values

Cf(x)= constant= 4
Cf(2)=f(3)=f(5)=4
Since hd I hid hdd are in H.P.

TOW QU 8

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]=

(@0 (b1
(c)-1 (d) none
Ans. (b)

Since root of equation

f(x)
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FX)=w ¢& ow w Ttliebetween

6and 1

i) D (i) (-6)> 0 (iii) f(1) >0 (iv)-
6<— (V) 1>—

Hence 6 | —

Cla] =6

W ¢ 0Q ¢ 08— ¢ - —
—_ - pqa: - - —_
ChQ  —8 pg

7.1f @ he he he he arein H.P. then
— Bg og o is aroot of equation

(@)e o
(b) @ °

(c)e °

e o
Ans.(c)

@ hoo Fo Feo oo are in H.P.

Do TO®

G—B ww T
Clearly, 4 is a root of equation

w ww ¢ TE0.

8. Letf: (0,5 RandF(x)= "[J] «™ «

IfF e ° o ha | B

45

(@) 5/4 (b) 7
(c)4 (d) 2
Ans. (c)

Given F(x)=, Qo Q@ éé (1)
Ow Wwp weeé. . (2)
From (1), F6(x)= f(x)
Cf(4)= Fo(4)eéeéeée. . (3)
From (1),
F @().2x= 2x+ 3
Fa( — ¢m @ HWCo ™
"O1 — 1 [Putx=2]
Cfrom (3), f(4)= 4

u
9.1fn>1then, ————=

(@ — (b) —
© — (d) ——
Ans. (a)

Putz=x#p

Cz-x=Wp ®=>¢ & cldwp

W= —
, 0&Xa a
C’Q(bg‘&‘ d paa,gm
i
T _ pde
ca

Whenx= 0, z= 1 and when xe5 b
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Cl=. ——Qa - & then one of the possible value of k is
a Q4 - — —— (a)-4 (b) 0
(c)2 (d) 16
€
n P o ‘ e . Ans. (d)
C p € % € ¢ p €
& p Given,— Qo —ho 1
10. If f(x)= ae®+ be* +cx satisfies the o - o
conditonsf(0)=-1, fo(1 og 2) = 280 ., —Qdputz=aha
B CcwQd
,vl l " J||'=0-0 —, then
Cl=, —Qo , —Qa
(@) a=5, b=6,c=3 (b) a= 5, b=- 6, . ) ]
c=0 (c)a=-5,b=6,c=3  (d) Qq Qp @ "Qp
none
Ans. (b)

Cf(k)= f(16)

Given f(x)=a( W wece(l) Cone possible value of k= 16

"QQUH0H N @ e. . (2
P P (2) 12. All the values of a for which

fo(xXN= & O +o o H, are given by
G o (ldeg 20 @ (a) a= 3 (b) a
Given 8a+ 2b+c= 28ééé.(3?tﬁes=|e= (d) none
Given, M @ Qw — Ans. (a)
-Q W Ht¢ ow O T TO® TO Q0
S SN
-Q Q - O — G o ¢ oo ;
15a + 6b= 39ééé. (4) w;
Thus a=5, b=6,c=0 ® ¢ ¢ho p HOQURDE
11. Let g J o -"'.i‘ﬁ- o o w(p:[) C%,poq
v~ i T W o i
o =—We BE N . 5 o

46
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13. E"B} , is equal to — p_ Q0
Nw ol T
| b g B
(a)g_ ( )§ Put z=o/i® T1,thendz=——=Qw
B n
(©)z— (d) =—
& = When x=0, z=4, when x=1, z=7
Ans. (d) i
CReqd. limit=—, — - - - -
Reqd. limit=", B — _ -
» @B — , @B - 16. If f(x)= e‘cosx.sirx, |X|
- ¢, ®Qw ¢8— — h <|m> <] Eulle™ ¢s equal to
- @0 (b) 1
his equal to (©) 2 (d) 3
(a) % (b) § Ans. (c)
(€)= (d) none of
thefe- VOO VO QO Qw
Ans. () Q DEIQ®W
A AT A AT .
LetP=b(}— —bO— — CQw m ¢o ¢h
C[6Q BOBINHE QU6 & 0o Q¢ &
15. E"B, — % _ = ‘!
e me e "
18. The area of the region enclosed by the
(a)- (b) — curves y= xé& and y= xe'* and the line x=
1,i
(c)— (d) none of these 'S
(@) 1/e (b) 1- 1/e
Ans. (c) (c) 2/e (d) 1- 2/e
Recquired limit Ans. (c)
=, ® S/ y=xQ 6 é . (1)
nws - ( )
y=xXQ é e ( 2
, B ———8&

- - equating y from (1) and (2) we get

a7
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XQ 6 wQ Q s Requiredarea=2 Q ®Q® ¢ 60
x=0 Q ¢ Q Q m Q G

CRequiredarea= & ® Qw

S Qw dQ 20. A bag contains unlimited number of
02 ¢ O white, red, black, and blue balls. The
number of ways of selecting 10 balls so
Q Q m Q that there is at least one ball of each
Q Q m p colour is

> (a) 180 (b0 270

Q
(c) 192 (d) none
19. The area bounded by y xe¥ and the

lines |x|=1,y= 0 is Ans. (d) Number of Weiys: coefficient o

W Qtw ® ® E

(@1 (b) 2
(c) 4 (d) 6 = coefficientd® Q& p @
Ans. (b) = coefficientd @ Qe p ©
For x O 0,Qécéur.v(el)i s vy = [¢coefficientof w "Qép
w = 88 ]
Forcurve (1)— Q p w T - =384,
Cy is increasing. 21. The number of ways of selecting r
. balls with replacement out of n balls
% Q¢ o T numbered
Qw
1, 2, 3, é., 100 such th

Gcurve is convex downward. numbered selected is 10 is 271, then r=

For x Q 0, y= X (@3 (b) 4
& Q p & m (©)5 (d) none

. _ Ans. (a) from the given condition, we can
Cy is increasing

write
Qw
= 0 ) pmm w=271,
0% P w T
Q ¢ w 1 Applying Trial and error method:
Ccurve is concave downward. r=1, 1609=1

48
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r=2, pm w=19
r=3, pn w=271
Cr=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

(@6 (b) 12
(c) 36 (d)
none
8 \
Ans. (b) - CE
t X=2ny=10yt n=5
Hence the required number =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

@B, u8"% (b)
B, 48" (©)
B, L (d) none

Ans. (d) Since total number ofays
predicting the results of one match is 3, so
results of 10 match is , 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 .

49

No. of ways to predict wrongly exactly r
matches p1t & p

C The required number s
B pmg

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
(c)32

(b) 31
(d) none

Ans. (c) Sipposen hio I8 & be the
numbers placed around the circle. Now the
mean of the 20 sums of 3 consecutive
numberssuchaso( @ ), (G ®
w), é..,

@ & o)d o o)is
E

— 0w ® [ —=
31.5

Thus from Rgon hole principle that at least
one of the sums must be32.

25. The number of different seveiidigit
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
(c) 672

(b) 640
(d) none

Ans. (c) We haveo put 2 twice in each
numbersso any 2 out of the 7 places can be
chosen inx@® ways. The remaining 5 places
can be filled with the ther two numbers in

¢ ways.
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The required numbers of numbers gece SinceQis even for only m values of s, by

¢ =672 P.H.P., one of the m+ 1 , numbers,
RO &1Q, say it is odd, where t is also
odd. Hence-fQis even and the product-(1

26. The valueof 8. B * B = i Q@2Q é .-Qis even.

whereM -k > 100, k 5100, is

(@) jﬁ (b) % 28.The value of B®  "I{ 1 M'_ /
[ |
C)7i— d) none
(©)3 (d) (@)% (b) %
Ans.(a) {B — 7 (©)-2 (d) 2
Ans. (b)
=(—)B B
o OETZLZ
—8
= 8 =— o R
@ OE = OEl-—
¢y OEIlp OE TM:
27. Letn be an odd positive integer. If
“hEm &l is a permutation of 1, 2, 3, C"Y¥ ,ODOY OElp OEIm
€., n
P P A R AY — T -
Then (I-:)(2-:) é .-{)s C G
(a) Odd (b) even
(c) prime (d) none

29. The number of ways to give 16
Ans. (b) since nis odd, let n=2m+ 1, where  different things to 3 persons, according as

m is a nomegative integer. A<B<C sothat B gets 1 more than A
_and C get 2 more than B, is
Then set s {1, 2, é, nY contains m+ 1 odd
nos, namely 2, 4, €, 257 (b)AAA
. A
This is also true for the (c) AR (d) none

permutatiodChOB &iQ of s.
Ans.(c) Here x+ y +z=16, x= y+1, y= z+2
Consider m+ 1 numbeps Qo Q &.

- "Qwhich are of the from +'Q where r is Cx=4,y=5,2=7
odd.

50
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CRequired number of waysg @
PGB XD

AAA

30. For how manypositive integers n less
than 17, n+ n+1+ n+2isan integral

multiple of 49? @4
(b)5 (c) 6
(d) none

Ans.(b) n+ n+l+ n+2=
n{1+(n+1)+(n+2)(n+1)}

= né& ¢

A~

Since 49 divides¢ ¢ |, so either 7
devides (n+2) or 49 dividesn. Thus n=5,

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

IS OBJECTIVE SAMPLE PAPER
WITH SOLUTIONS

SETi1 7

There will be 30 questions in MMA Paper.

For each question, exactlyone 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,

—is

Then the value of—.

@0 ()1  (c)2008 (d)—

51

Ans-(a) — — —

0

2.Ina wABC, if r= »
S % | G
2 < |me Int- f.ﬁisequalto

(b) (2,0
(d @b

>

(@) (2, 2)
(c) (2, 3)

Ans. (a)

g are positive real nos,
E £ Tis always
I

=|=
i) =

Iv) none of

Ans- AM  GM gives
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¢ —88—8-=1

4. The maximum possible value of x »

subject to the condition xyz  and
xty+z=3is
i) 1 ii) iii) iv)

Ans-x+y+z=3

t X.— 08 O

Applying AM  GM,

e— &
So,

¢ w- -

b Xoa —.

5. If y(t) is a solution of (1+t):—'4 <«
and y(t) then y(1)equals

(@) Y2 (b) e+ % (c) e+ %2
(d)- V2
Ans-(d)— —w —
AF.=Q-7 Q
Q 8p O

Multiplying and integrating

52

yQ 8p 0 . Q8p o— 0Q
@
When y(0)=-1, c¢=0.

&Q 8p o Q

&= ()=~ Y.

Lo

6. If the quadratic equation e
4 has non zero

Integer solutions,then

a) £ 4 isaprime number
b) = {is prime number

c) Both a) and b)

d) Neither a) nor b)

Ans-(d)| # =-a,/ T = (b+ 1)

CdH o | g 1rp

= ( p)(T P)

7. Letu= N n and
v= n ,

Then for each positive integer n¢*
o" e

(&) -1
©1

(b) 0
(d)2

Ans:- (b) 6 M ¢ Mo ¢

oW ¢ MW ¢ 806

i.e.0 T 00
t (L-1)(6 6 T1)=0
0 O Tisalways +ve.So,u=1

Similarlyo0 poO po ™
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t (v+1)(O U0 p @0

t v=-1

So, for each 0

8. The number of real values of x
satisfying the equation
o8 o :8 *=4is/are

@1
(c)3

(b) 2
(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

‘ p —
(e o (ba; ¢ G
g =4

b =-&

1 S0, Xx= 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
andy. Let f (x) = x for all negative
numbers x and let g(8)=17,then f (0)=?

(2) 8 (c)

17

(b) 9
(d) 72

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

8 8 8

10. Let x = | ], where [X]
denotes the greatest integanteger less

° o .
than or equalto x. then.— is

53

(a) 80
(c) 80.5

(b) 80.2
(d) 81

Ans:- (b) x= [3— 8—8—8—]

= BA+—)1+—)1—)(1—)]

=[3(1 )( 1 )]

b OX=2.

11. A graph defined in polar coi
ordinates by r (= cos—-. The smallest
X Tco- ordinates of any point on this
graph is

(a) 1/16
(c)1/8

(b) -1/16
(d) -1/8

Ans:- (b) x =r cos—
=Al & -0¢i —
=(@&1 — =1/16

12. A monic polynomial is one in which
the coefficient of the highest order term is
1. The monic polynomialP(x) (with
integer coefficient) of least degreéhat

satisfiesP (I W )=0is

(@ e ° ° =0

(b) o o =0

(c)e o ° =0

(d) o .
ANS:- (b) Let xZ#I¢  Wu . Squaring®
X cMpm
bt @ X CWp mSquarim again
pw w0
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13. The number of distinct real roots of t a(x+l)+b(yl)=0 x=-1,y=1
the equatione ° °
. If a-b =-ct ax+ by+ (ba) =0
e is
(@)1 (b) 2 t a(x1)+b(y+1)=0
(c)3 (d) 4 box=1, y=-1.
Ans-(a) @ T Cw O @ 16. The value of k for which the
t W © inequality KHi » B ve | o0
Giving X°T 2x + 7 =0 and %+2x +1 = 0. Hftb holds is
Solving x =- 1 only one real root. (@) k<-- (b) k>4
14. 1f in an isosceles tK angle with @ase
vertical angle 2Q) and lateral side of each -
wih |l ength é6bé is given then thNe val ue of
=|: -H- equals Ans:- (C) KAT @ Qwé i ﬁh)  we
HoHS
(a) 3ab (b) 3af - N
(©) 3+ 4 (d) 3 t KAT © we) p mMéeé (i)
Ans- (b) sin 10=—+ OkimJ ButAl @ wéi owéi & -
ol "emJti "@mJ . .
b - Al ® wéi a

From () we get2k+1 mm+ Q -

PO QO ol

15.1f+ 4 4 +4 ,thenthe N

point of concurrency of family of lies ax+ t

by+ c= 0 lies on the line o

o series (i)

(@) y=x (b)y=x+1 B. vii i, "4k o Sy, then
(€ y=-x (d)3x=y

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

Ans-(c) ® @ © T (b) (i) converges, (ii) diverges

t (arb-c)(a b+c)=0 (c) (i) diverges, (ii) converges
If a- b=ct ax + by+ (ab)=0 (d) both (i) and (ii) diverges.

54
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Ans-(d)B i Q¢

E 7Y

leto  -FC1 EH *
SinceBTY Q"QU QH "&X Biw.

S

B. s isconvergent. If p is a real

number such that the serieB i_T
diverges, the
(@) P< %

(c)-<P

(b)P -
d- P

N0 p QEFOEE O QI "QQI Ans- (a)B ¢ is convergent

Buti Edbé+ wéi o T

(0]

So,B & & diverges.
18.Ifa=_|O| [ - E T:{:.m.
i+ - E - then

(@) both a=tb+=« B 1
(b) a=Hb and b=10

(c) a=Hband b=1

(d) none.

Ans-(d){6 }={-}, I Ed TC&O m

So, By Cauchyds first

. . .- E -
theorerriO E+— 1
Ch=0.

19. Let f be a sequence of nen
negative real numbers such that the series

55

1 4 ——

B — is convergent.

B w - isconvergent. By AM GM

t+ B— is converges

SO, for P <%z, 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), thenthe velocity
of the particle at the point (4, 1, 1) is

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

(b) 4/3 (410, 1)
(d) 4/3(10, 4, 1)

Ans:- (c)

H H _ |'UC l_Uc'rQ

"

ro= OpP- OPA
= (4 +dedfe( 32t “+3dz 2K

V&) 7% - dUCH cE
CE -pruT HQH

duohH

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
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(2) 7=(22, 8,-2)

(b)>— hH

=y
0

(€)=

0O
=y

(d) =
Ans:- (c)
OpA= 41U HU ¢E
OB =g H ¢E
CAB = -4z

| AeB |=Vip X
APp= (3 +60AKf (“+d2i
= 2'+502K/e

g D:M——('d‘ifs
ve=] VBiD:M—_(-dIQIB cdUu HUcE

— G @UYHIGE

22. Ina group of equal number of bog
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)

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 stve

that the member selected is a graduate.
Reqd. prob.

56

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

=1- -8— -8— -

p J— J—

23. for any two events A and B in a

sample space

@p e =t}

always true.

(b) ZBy=PM)-P( AZB)

hold

does

C)P (A B) -P(A).P(B)if AandBare

independent

(dP(A B) -P(A)P(B)if AandB are

disjoint
Ans. (c)
P(A/B)+P(A/B)=1,

CP(A+B)= 1-P(A/B)

Ca

P 0° 0

5 o

Ca C2

0.

cA
cq o: €Y o

3

o}
O

5

®

. 0
U =+
0

24. one humlred 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) —
(©)—

Ans. (d)

Here n= 100, p=p, g=f

Given, p(50) = p(51)

(d)—

not
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pmmn p N pmmn p

p TIAT . p TIAT

o AP | L AT A
vpp N LT N
up

pmp

25. A box contains 24dentical 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 4" time on the 7" draw is

(&) — (b) —
(c)— (d)-

Ans. (c)Probability of drawing a white ball
in any draw= -

A white ball will be drawn for the®time
on the 1 draw ball is drawn in the'7draw
and 3 white balls are drawn in the first 6
draws.

CRequired probability

=o AN& cB- 8- & —

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

f)="11 1 e i1 HT He
° is

~

(@ -h (b) h-

~

(¢ -h

¢
|

(d) none of these

57

Ans. (d)
For f(x) to be defined
0] 2o 0]=-1,0,1

-1 @ D ¢ 2 d2vu

1< x< 4 ¢eeéeéé(C)
From (A), (B)Jand

27.1f1(x)= E"I E "Heo ¥s AZ qthen

range of f(x)is

(@ [0, 1] (b) [0, 1]
(c) (0, 1) (d) {0}
Ans. (b)

When x is rational say p/q , then ril is a
multiple of* and® ¢ £An“ p

¢, Gheitho" G =1

(C).
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Cf(x)=1

When x isirrational,

nx‘ia multiple of
Coé thn“ p

CoO M¢ thn“ p

C Y Ghé i thn

. OWé tho* i

Thus f(x)= 0, when x is rational
=1, when X is irrational

CRange f={0, 1}

28. The normal at any point P («h )on
the parabola « emeets the curve

again at Q, the area otgPOQ, O being the

origin is | < <« then
s€

@k>2 (b) k=2

(c)k<2 (d k=1

Ans. (b)

Gi venoh® [ (

Given parabolaiey twééée. . (1)

Here a= 1.

Let Q=(0 o)

Since normal at P meet the curve again at Q.

Co o - —é6éé (2)
Now Of ( ©o),®Fp @)

Given,

<P 0 0 Ol QWO U 0

~D&O OB §

VO W S

0 0

0O ¢ 0 —

0O ¢ 0 — 0 CC—
Ck=2
29. If {x} denotes the fractional part of x,
then —
(a)- (b) -
(c)- (d) none of these
Ans. (d)

Y w p W
W W
p pTm

p

W 3
W pnny E Y
W
% GEQE 6 Q QO

C_ -

30. The number of distinct terms in the
expressionof¢ e E e

@ = (b) n+p+1
(c) n+1 (d)= -

Ans. (d)Number of terms

e N p e N p
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IS| OBJECTIVE SAMPLE PAPER
WITH SOLUTIONS

SETT 8

There will be 30 questions in MMA Paper.
For each question, exactly one of the four
choices iscorrect. 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 E "L ﬁ v
O IF° Ve

(a) 0 (b) 1 (0

(d) does not exist

Ans. (@) , OATe® m

[¢ whenx 0-0,0<cosx<1]and
L OATW®D T

[¢ whenx 0+0,0<cosx<1]
¢, O

m, O LS

o
CRequiredimit = 0

then

2. Letf(x)= E"IB}

> e

(a) f(x) is continuous but not
differentiable at x=0

(b) f(x) is both continuous and
differentiable at x= 0

59

(c) f(x) is neither continuous nor
differentiable at x=0

(d) f(x) is a periodic function

Ans. (c)
@
flop I pw p
I pw p 1 wp
flwop I pw p
P P
I wp I pw p
cY o) P phoo T T
Ewp
T
C, O ,0p —
_pho T
ThUS,f(X)—nﬁb T
¢, @ podtOn =

Hence f(x) is neither continuous nor
differentiable at x=0

Clearly f(x) is not a periodic function.

o1 He o

3. Letf(x)= 'E"l - Y e f(x) is

discontinuous at

(8) x=1 only (b) x=-1 only
(c) x=-1, 1 only (d) no point
Ans. (c)
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, @ , Ow
Heh © P
m 1T ® P
ph ® p
Hh o péin p
mh p ® p
ph @ P
CQw
i 08 ® pEin p
l TC wh P p
lTC ® | Q¢ w ‘
h () P
q
L 000 i ph, 006
& éof), OQ®
, 01l o nh
, 0w , O ORI 1 Qe

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¢ (-HH)

(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=X%, y=1+ x and y
=2
f(x)= max.{1-x, 1+x, 2}

Cf(x)=1-x , x O

2

-x=2@ O 2 =

From graph it is clear thafx) is continuous
at all x and differentiable at all x except x=
land x=1

5. 1f f(x) = p [sin x|+A g°
poes = ] o is differentiable at x=0,
then

(@) p=0=r=0
(b) p=0, g=0, r==any red number

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

Ans. (b)
f 6-0)8 o 0]
’ H2_¢ ¥ g8
(o)
~ r‘]C')E'Q nQ 1 N
, O -
o Q
- i@ p
o O n o S 1Q
n n

Si mi | gOrd)=p+q f 0

Since f(x) is differentiable at x=0

Cf 6-090 = f 66@G=p+Q)
p+tq=0

Here r may be any real number.

6. LetfX)=e¢ o @ FII °
a =|= 8. <h < oh o

~

eh ® ¢

1 then in [ 2] e points where g(x) is not

60

differentiable is (are)
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@1 (b) 2 (c) f'(x) exists for all x in R
(c)land?2 (d) none of these (d) f(x) is discontinuous at all integer
. o points in R
Ans. (a)'Qo O O 0 p
) . . Ans. (d)
Cf 6 dqot )& p 1
Sin“ [x+1]=0

Cf(t) is an increasing function.

R R Also [x+ 1]= [x]+ 1
Since 00 t O x

Cfx)=—OEf— @ & ¢
T —OBEL"0td p
tha & p

Cmax f(h=f(x)=00 ®@ & p

ThusgX)=0 ® ® phlt & p=3
x, 1 < x O 2

The only doubtful point for differentiability Ci(x)=—OFEl
ofg(x)in [0, 2]isx=1 I
Clearly, gow p p p p DE @000 é_o ET_ h
S Cf(n)=— O B+

o 0Qaw o @ o coeWp Cf(x) is discontinuous at all f1 |

8. Let f(x) = :i: fe =7 2 e

Cg(x) is continuous at x= 1 ,
= Z =thenf(x)is

Al so gd ¢ox ) & p

plp & ¢ (a) continuous at all X~ (b) continuous at
Cg 0-0)23.p ¢ p cand x=4 (c) discontinuous at x=2 (d)
go(140) = none
Hence g(x) is not differentiable at x= 1. Ans. (c)

7. If [x] denotes the integral part of x and Sincetan x is not defined at

Z

f(x)=[X] M I. 2*  Hthen X=(2n+1)-F¢ ¢
WM QOOLVQQN ©E & oD 6 € 6
(a) f(x) is continuous in R ¢¢ p - ¢0
(b) f(x) is continuous but not
differentiable in R Now f - ]

61
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. . 0we p
O?

0w p

. T p

o 0 W& p

1
o _— o —

Hence f(x) is discontinuous at x=

9. Letf(x)=, " «v - <hen the number
of points of discontinuity of f(x) in (0,“) is

@ao0 (b) 1
(c)2 (d) more than 2
Ans. (a)

"6 ooegfczo
Cfo(x)= x sin
Clearly
“)l

Cf(x) is differentiable and hence continuous
atall xin (0,)

10. if [x] denotes the integral part of x and
in (0,“), we define

v - :
Vi sw'e gsvi -

f(x)=

Ze 5thenforn>1

(a) f(x) is continuous but not
differentiable at x=2
(b) both continuous and differentiable
at x=2

(¢) (c) neither continuous nor

differentiable at x= 2

@ Ele me fwsle
| 4
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fo(x) i s a fi

Ans. (b)

Form ® -¢i- o “m ORI
P

Cforn>1,sinx> Qb

Cfx)= ———— o - o

Thus in (04), f(x) = 3

Hence f(x)is continuous and differentiable at
X=-

11. Iffx] denotes the intgral part of x and

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

prime number, then the number of points
where f(x) is not differentiable is

() Ptle
(c) 2p1

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

numb®mw at all x
(d) 2p +1

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

C[p sin x] is not differentiable, where p sin
X is an integer. But p is prime and O < sin x
O1¢0[< x <*]

Cp sin x is an integer only when
OKkNTr O p

sinx = -, wher e

Forr=p,sinx=1 x=-in(0,")
ForO<r<p,sinx=

Cx=0EIl-¢1i* OEI-

i n

and
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Number of such values of x= p+p- 1= 2p
-2

C Total number of points where f(x) is not
differentiable

= 1+ 2pi 2=2pi 1

10f Tat HP _ p I
el s e
(@) [bl=[al (b) |blsfs
(©) |b| sts (d) none of these
Ans. (b)
i Q& 0O i Q& 0 D&

— ® Qi Q& &
—— D VOWE O T
O V& o Qe T
i Q& -Qt ¢begative
- P

13. If c be a positive constant and |f(y)
f(x)) 4k« e forallrealxandy, then

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

Ans. (c)

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

Given, [f(y} f ( xd)a] @O T

If(y)-f (x| 68O

@ &, 00— ﬁ%owé

SQws T

sSQ ws mforall real x

an

fo(x)=(0) fod(a)*

63

fo(XPR 0
u °
14. Letf(t)int. theng- .~ [ <™ «

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

(c) has avalue g mvhen x=e
(d) has a differential coefficient 27e8
when x=e

Ans. (c)—, Q0 Q0 Qw dw
Qw &
a £®w | TaCs&w

ww A € Qowd ¢ Qw
Wi € Qo T
\ €, \ N3 TN \ 37, \’Qd
a'‘@Go o laCud 1T M E—.
Qw
p | laCuww T
wl Tag
15. If a,

> b By,
are in G.P. and

R4
ot

o
o © i

Q ¢R Y

a,nhaf s. hfareinH.P., where a,

& aré positiveatheh thexequation
J.e e A has

(a) real and equal roots
(b) real and unequal roots

(c) imaginary roots
(d) roots which are in A.P.

Ans. (c)

i
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The middle terms of the A.P., G.P.and H.P.  (c) 2 (d) none of these.

arel i ©¢& Q respectively Ans. (0
ns.(c

Cl =AM.ofaandb,
11+21+31+4!1 =33

I =G.M.ofaandb,

Thedigitsat units place i n ea
[ =H.M.ofaand b, isO
¢ AH="0 G ®w & E o
1ot Clearly hid hid F8 are in A.P. and G.P. but

not in H.P. as they are equal.
Now, discriminant of given equatiod

positive) B} % thennequals
16. If £ = the digit at units place in the (a) 2550 (b) 5050
number 1! +21! #43! +é+() for n (d)noneofthese.
then= R M B are in Ans.b)® ® £ W
@AP.only  (b)G.P.only () ®
A.P. and G.P. only (d) AP, G.P, n= 5050
and H.P.

19.Ifp, q, 1, s® R, then equation @
Ans.(c) - A-o >e A(-o Ve A=
1142143 1+41 =33 0 has
The digits at wunits p(a}aﬁge@”qo'[ﬁ each of 5 !, 6 |
is 0 (b) at least two real roots
& o © E o (c) 2 real and 4 imaginary roots

(d) 4 real and 2 imaginary roots.
Clearly & hd hid 8 are in A.P. and G.P. but

not in H.P. as they are equal. Ans. (b)
O O O n pq i 1N
U | T N

17.Letp,q,r¢ 4 and27pgr == 4

» and 3p +4q +5r = 12 thefmm A atleastoned® OO ™

> is equal to 20. If &, b, c, d, are four norzero real
@) 3 (b) 6 numbers such that ® 4
W } 41 =0and roots of the equation

64
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a(b-c)e + b(c-a)x +c(a-b)=0 and real
and equal, thena, b, c

(a) are equal
zero

(b) are not equal
(d) none of the above

(c) are

Ans.(a)Equationd @ ®w OO
Ow w® =0 hasequal roots

b=— éé. (1)
Qo ® Q& & =0
ab=bc=-d
2b= a+ c
—=a+c
®» o T a=sc
From (2), b=a
thus a= b= c.

21. If p, g be nonzero real numbers and

fix) 0in[0,2]and, e 8e wme
AN, . .080 -—e AN,
then equatione =me A=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 (Bh ) and other in (2P)

Ans. (c)
LetF(X)=. Qo @ N Qb
Then according to question

F(1)i F(0) = 0, F(2J F(1) =0

CF(0) = F(1) and F(1)= F(2)

65

Hence,guat i on
fxX)) ® nwnR T

Fo(x)= 0

i.e. equatior 1 o =0 has at least
one root (here exactly one root) in (0,ahd
exactly one root in (1, 2).

22.1fa,b,c® R,a Oand |

1 4kthen the number of roots of the
system of equation (in three unknowns
o he e

fooode 4.
TR,
o 4 s
(@) 0 (b) 1
(c) 2 (B

Ans.(@)Letf(x)=dm @ p w+C

Given system of equation is equivalent

0 €

Qo Qo Qo T
COD D O Tt (not
possible)
As @ p TO® TS

Hence given syem of equation has no real
root.
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2 3. Tlafe th&roots of the equation o5 Y. *e gc Ve —
e -ax+b=0and= »" 7 then /
which of the following is true? (@onlyforx O (b) only forx 0
(c) for all real x (d)onlyforx O
(a)=. += {=
(b) = 1= = Ans. (c)
o= += 1= Since A.M. O G.M
@= = = ‘
Ne &
Ans.(a) ¢
- Qi )
| H=alfT=b
Given,0 | i C C ¢ ¢ W
Now, 6 | f [¢ least value 0D E & - o]
= 1)) AN T
@ W 26. How many different nine digit
numbers can be formed from the number
223355888 by rearranging its digits so
24. If x satisfies |x1|+|x2|+[x3| 6, then that the odd digits occupy even positions?
(@0 e (b) @ 5 (a) 16 (b) 36
(c) o e (d) e (c) 60 (d) 180
Ans. (c) Ans. (c)
Forx pho® @ ¢ @ T Number of digits= 9
ee(A) .
Number of odd digits = 4, number of even
Forl @ cho® 1 @ Xx ¢ digits= 5
(not acceptable as 1w () Number of even places= 4
Forx ofoew ¢ ¢ W T Odd digits can be arrangién even paces in
éée(B) %ways. Even digits can be arranged in
From (A) and(B) all positive value of x are remaining 5 places iB— ways
ss .

givenbyx 1é€ i T

C Requirechumber= §—§8§— oL

S .88

66



Solving Mathematical Problems

27.For2 » =h"

> > >
@ (b)2°
©27, ()R
Ans. (d)

[ OwE@
Now & cE €

3 € € 3

28.1f B, "1 T halap = =
@0 (b) 5

(c) 10 (d) none of these
Ans. (c)

29.Range of f(x) =vi =e 4o wis

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

(c) (0,b) (d) none of
these

Ans. (b)

0 IO p i Qo | Qo
Thusi Q@®Oi bééeé. (1)
Agai mélon O ivééé. . (2)

67

[ QES@WOHGOE Q€ (OO BO'@ QIO&IO Qd Q

0 < f(x) O 1

Hence range of f>& (0, 1)

30. Let X, y, z= 105, where x, y, 2 N.
Then number of ordered triplets (X, y, z)
satisfying the givenequation is:

(@) 15 (b) 27

(c)6 (d) none of these
Ans. (b)

105=3 v ¥

When no 1 is taken
solutions= | 3F = 6
When only 106 s
c8 puyY

When two 106s are

CReqd. number= 6+18+3 =27

Second methakyz=3 v X

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

CTotal number of ways=30 ¢ ¢ X

taken,

t aken,



Solving Mathematical Problems

IS| OBJECTIVE SAMPLE PAPER
WITH SOLUTIONS

SETT 9

There will be 30 questions in MMA Paper.
For each question, exactly one of the four
choices is correct. You get four markgor
each correct answer, one mark for each
unanswered question, and zero mark for
each incorrect answer.

LIFf(X) = wemd °
vii-« W jgadecreasing function of x
forall x R and| ¢ R, where| being
independent of x,then

LT
. e

(@) p* (-Hh ) (b) p® (-1,11)
) pt (1,H) (d) none of these
Ans. (b)Given, Qw ni | ¢ W
WED | @ cQ@Eéé. (1)
CQo Al | ¢ WED
[ b ¢ | Nl @&
i O
| Nl ©éEd WED p
I
e - - | Al -
WEéE o -
Clearlyl f§(x)¢ O
D0 GadQE b - T

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

68

fox) O 0

C| Al - m 1 TR O©
™ | oY

CDO Opq Ty T Vo 1
Vio

2. Consider the following statements S
and R. S both sinx and cox are

decreasing function in iz & R:Ifa
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) Sis correct and R is wrong

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

(d) Sis correct and R is the correct
explanation for S

Ans. (B From the trend of value ain x and
cos x we know sin x and cosx decrease in

- W “.So,the statement S is correct.

The statement R is incorrect cos x is a
differentiable function whicldecreases in
—-H butits d.c.i sin x is increasing in

-H

3.1tf(x)=, ] m ™ «hen the interval
in which f(x) is increasing is

(@) (O,H) (b) (-vh )

©) [-2, 2] (d) none of these
Ans. (b)
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"Qw Q QdQ w
Q gw Q gow
)
Q
Q
)
Q
¢ Q P
- ()
Q
ButQ p

Cf 6 ( x ) -#b, ODand hence f(x) is
increasing in )

4. The value of "M j¢ equal to

(@) 401 Hi ®)ifx<0 (b)0if>0
©i 1T "™H e ifx>0 (d) none of
these
Ans. (a)
5 g
0 — 2 0
p O

OO nhMir o o s o
Cl=, —Qo mn
Case ll: x<0,thenx <t< O |t|=-t
Cl=, —Qo ., —Qo 1, p
— Qo0 10 OATd
OATw

T

69

5. If : -
1THT P —

m-J s dhhen

(@) f(z)="1 'Hi »h Il >y Ve
) f2)="1HT i | m»m® <

©f@="1i THrio |g»m
(d) none of these

Ans. (b)

= Qi

Dividing numerator & denominator ty
we have

= — _'Qdo
— —Q o
o~ A q ,
a QOAl w = 0
w
P 8p i Qw Q6
o 2 w
P W
£ €O EQollgﬁgw
PSP §
aE MAIl v =
w
OAT @I
. Q
w =
W

6. i 1 ™H :-o Beii &H
I oo o J”'=,then

(@L=1

(c) g(x) = log x

(b) f(x) =- o
(d) none of these
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Ans. (d) 0 O PP ® ca)'Q(b
- W p
= ol I € - Qw A wié® (o
. 2 v : Qw
P QW  wi & w W p
@ PO @ e P oa Tog ta 7
—l Il p - —00 —a¢ Qw EE s 2 a S 0
C ¢ P ‘ ;
° o0 DL
E wQ w o8a ¢
W . w
—1 | — &€ Qw
C @ e C
p p — > o
- w — QW 8 s L=
C p w p o ] e "
P oae
4 ° " U e
< @)% & (b) == 4
2] Ids p 2] TogC Ei id p (c)™ ..’ s (d) none of these
C (bC C
- Ans. (c)
C
y -~ v
W o~ . = —
0 = Phoe Diiag = 0 e 0
¢ C C -
p — — Qw , Q Qw
v -8
S Qo Qb
-.
7.,
p @
0'Mi "Qw 5 QQw o
@- 0)- — + PO
_ P
© = 3 (d) none .
. r 9.)" . .. .”d.°§ ..
[ ) ..
Ans. (a) %4 I‘"
Qw
‘O (@)= b) —
. W C - - -
w p o p (c) o (d) none

Ans. (b)

Put z=3Q hthen dz= (Q Q) dx
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=, — - — —Qa T e e s
€ e w Oowe W QWQw
lie — & af &
G Q& 6o o0d0t Q
116 P P % A i
p o p o O Au
L 5"Ii i ‘H
10. If = ﬁ “F*=' !'r.
2 i 8
w7 Whdlgk = 12. 1ff( )= ¢ ) and n#N, then the value
7
(@) & (b) 2& of, 1T He 1 He dle®e
c) k d) 0
(c) (d) @1 (b) 0
Ans. (c)® & (c)”'_—r (d) none of these
- Qw
Ans. (b)
“OEdE p wi Qg Put z= g(f(x)), thendz= (gfo( x ) ) f 6 ( x)
i Qd
~OlEgs ‘ =, 0 Qa —
DIEGE P O
O
0 0 — QAw
. i} 00 00 -
11. Ifn h <« <" .
T et e He [6 10 )= 0 )
e =
13. Let [X] denotes the integral part of a
(@) — (b) — real number x and {x} = x- [x], then
©)- (d) — solution of 4x}= x+ [x] are
Ans. (a) (@ -h (b) -h
(©)0,- (d h
LetO | 0O® 0MEOQAL ®
Ans.(c)

mim b -Cod nCh b 4{x}= x+ [X]= [x]+ {x} +[x]
{X}: - é é. ( 1)

Since0 w p
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CO -0 p W™ ® - 15. The roots of equation 7 ™ *
are
Hence [x]=0, 1
(@) 4,5 (b) 2,-3
Gx}=0, - [from (1)] (©2,3 (d) 3,5
Ans. (c)

Cx=[X]+{x}=0, -
_ Givenw@ TwW L @ P
14. The maximum number of real roots of

the equatione * =0(n¢N)is W Lvw @ T x=2,3
(@) 2 (b) 3 16. Equation+— B
(©)n (d) 2n oot E A
(a, b, ¢, m, n® r) has necessarily
Ans. (a)
(a) all the roots real
w p T @ p A0 ®©ED (b) all the roots imaginary
Co A6 O+ Ai-O (c) two real and two imaginary roots

L Lo NS d) two rational and two irrational roots
‘WE+th mpBa&ce p @
Ans.(a)

x will be real only when sir-=0
Let p +iq be a root of given equation, then

or— a*“
a € n

or r=mn = a multiple of n Qn
But, r= 0511, 2,, é, 2n
Cr=0,n @& R @n
Céo  p mhas only two real root 1. Equating imaginary parts we get
Second methad. et f(X) = ® p 4
Then,=¢t &( x) & -
Sign scheme for fo&6(x) ,is

¢Ca=0.

Hence graph, of y= f(x) will either intersect
X Taxis at two points or touchraxis or will

not interest xaxis or will not mtergst_aams. 17.1fa, b, cb {1, 2, 3, 4, 5}, the number
Therefore eqn. f(x)= 0 has two distinct real
roots ortwo equal real roots or no real root.

Hence p +ig= p= a real number.

of equations of the form+e {4 o 4
which have real roots is
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(a) 25 (b) 26 (@) A.P. (b) G.P. (c) H.P. (d) none of
(c) 207 (d) 24 these.
Ans. (d) Ans.(a) ® ® W W

For real roots ac — _
W 0w w w E

B | @ |Possible value| No. of 0w
t | of ac such that| possible e e e . :
pairs (a, c) whoho B & arein A.P. with
ac — ’ common difference x.
2 |1 1 1 19. Letf(x)=+e f e dkand g(x) =
afx)+b f NHcxf)nj( x) I f %x,(x) > 0
31225112 3 then the sufficient condition for g(x) to be
4|4 (1,234 8 >0vxis
5 (6251,23,4,5,6 |12 (@c>0 (b) b>0
(c)b<O (dc<o0
Total |24
Ans. (d)
gX)=Om OO O OCHO O
Value of ac | Possible pairs (a, c) O CHO OO OHOOR 000
1 (1,1) discriminantof its corresponding equation ,
2 (1, 2), (2, 1) D=uwh® pO
3 (1, 3), (3, 1) WO OO C
4 (1, 4), (4, 1), (2, 2) W O TR ¢ éé(1)
5 (1, 5), (5, 1) Since f(x)> 0} w? Y
6 2,3), (3,2 Ca>0ando TMO&O
Hence number of quadratic equations Forg(x)>0 ¢ Yo TmdheéQ ™

having real roots = 24

18. 1fx, £ =Bk ¢ +- B
+ + e+ +

But from (1), D<Owhenc<0

21.The constant term of the quadratic
expression
0 By * 5 ° & +v Dis

R ;
then= = ik B Rk arein
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(@)-1 (b) O Thusis  phoo & ‘Q ¢gis o o
(©1 (d) none of these

22. Number of solutions of *%
Ans. (c) Constant term ?

»sis
c=5 5 B — p — @0 (b) 2
A (c) 4 (d) infinite

|0Ed> |_Elp I P Ans. (b)

21.1fP.¢ F K hhhh and Given equation is

VA

then z satisfies - ¢ ¢h b w G

@) [zI>- () zl<- (¢) - |zI<- (d) =2+X, 2 ® T

none of these c ¢ om o ¢
Ans.(a) =x12,2 o b
Since0 —h - Atx=2,0 ® ¢ ®
CO ( od - Forx>20 w ¢ o
_ - (Aso w ¢isan increasing function for

From given condition x> 2)
2=d Q¢ ai Q¢ ai Q¢ ‘
Qi 0 ai s For x=-2, - ¢ W

2 § Qs 99 Qs Forx<-2, - ¢ ® ®
Ysd Qs Ped Qs Bsd Qs -
s - LS -WSS - [as - ¢ wQRQ®I QPpi Q& Q

3 E \ z ) . . .
DS 0 #be . 1 Hence given equation has only two solutions

Whergis p, from (1), -2and 2

2 <—8—$$ 23. The number of real roots of the
equation \4 LIC

Co ®& - W - vi-s v forx¢ (0, 1)
is

When |z|> 1, clearlgds -
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(a) exactly one (b) at least Ca p

one (c) atmost one (d) . . -

none of these L?tf()f)‘ w ® w © E
W W

Ans.(a) i

Cf 6 ( x ) f(&is &n increasing function
Given eqn. is f(xF 1,

Also f( Hb B moéQWH  H

where f(x)= p —— o p n
_ Cf(x) = 0 has exactly one real root
Cn=1
Clearly

Hencem €8

=- poeWp m b 25. If m be number of integral solutions of

Also f(x) is an increasing function equation e ° ¢ ¢ ) and
n be the number of real solutions of
Cf(x)= 1 only for one value of x. equatione ° =0, thenm=

24.1f0<jr < 1 for r= 1, Aa)n 3, é K (®Md m
be the number of realsolutions of (c)n/2 (d) 3n

equation
Ans. (b)

BE 4. ° & nbethe number of real

solution of equation B e &, Given.co  0ww wo  pp T
, then (2x +3y)(x 3y)= 11
(@ m=n (b)m n quo ow p ﬁqw ow pp
(c)m n (dm>n W ow pp W ow p
Ans. (b) Cw 0w p LW 0w PP

W ow PP W oW p
Let| be aroot of egn. )
Cx=4,y=1,x=4,y=-1

66666. (1) ¢m=2
Then when x €, L.H.S. of (1)> 1 Again, given
And when x 3 , L.H.S. of (1)< 1 ®@ ® o "m O W c mh

Hence eqn. (1) cannot have more than one ~ Where = {x}= x-[x]

root. ®W W o | 8But0 | p
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C2<® w o

Forx ch

w W O p CC p @
Forx pho © ww p ™
For-1<x<0,0 @ p ¢(
ForO<x phw ® @& p ¢
Forx=0,w w T ¢
Cl<x<2 C[x]=1

CGiven equatiobecomes

W 1=0 x=1

Cn=1

Thus m= 2, n=1

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

andk=v: = T, then integral

value of| for which the equation (x
[KD(x+| ) - 1 = 0 has integral roots is

@1 (b) 2
(c)4 (d) none of these
Ans. (d)

FOrOET— 0 H@®QQEEQQ p

1+ s
1+ s T
(I+ps m™ < p

Ck=0Eip - (¢k> 0)

Clkl=[=1

Given equation is (1)(x4 )-1=0
(x-1x+[) = 1

We have to find integral value joffor
which equation (1lhas integral roots.

Cx and are integers.
From(1), (i) x1=1 x=2
X+ =1 |=1-x=-1
(i)x-1=-1 x=0

X+ =-1 | =-1

Thus,| =-1.

27. If [x] denotes the integral part of x
and m= =% fr

Cn= integral value of———=1
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Om nis the correct choice.

28. If 1 lies between the roots of equation

« 0« and [x] denotes the
O
integral part of x, then .ﬁ =
(@1 (b)0 (c)
undefined (c) 2
Ans. (b)

Since 1 lies between the roots of equation
® aw p Th
Cf(1)<0

2m<0 m > 2

Lety=—2¢ ﬁ%s:

, Where z= ||
Cya 14 p@ T

Since z is real,

C16-640 1 - 0w -
CO @ - [¢y>0]

P o — p

Clo] = 0

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

polynomials defined inductively as
fil x) =2 (x 1 2)

frra(X) = (fn( x ) 217 e ) o 1

77

Let an and bn respectively denote the
constant term and the coefficient of x in
fn(X). Then

@a=4,= T4
(b)an=4,th= 124 n
Can=4"T1hi= 1T 4
(d)an=4""1hi/= 124 n

Ans. (@) a = (a1l 2); a1=4;a=4
fa(X) = (fra( X ) 23 (Faa))? - 4 fra(x) + 4

So, b= 2a.1bn1 T 4bh1 =41 =4 = - 4"

30. Let x be a positive real rdigber( Thgn

@ X + 2+ x > x’ + (-
(b) X,+ X’>X2 '+ 2x*

(c) X+ R+ H2THX X
(d) none of the above

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

(i) U+x2> 27 x
(i) xP+x2> 27 x
(i) x@+2> 27 x

Sowehavex?+ 24x>> x =+ (~°



Solving Mathematical Problems

IS| OBJECTIVE SAMPLE PAPER
WITH SOLUTIONS

SETT1 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 foreach
unanswered question, and zero mark for
each incorrect answer.

1. If the tangents at points P and Q of the
parabola « + meetat R and b, c, d
be the length of perpendiculars from P,
Q, R to any tangent to the parabola, then
the roots of equatons be + 2dx+ c=0 are
necessarily

(a) imaginary (b) real and equal

(c) real and unequal (d) rational
Ans. (b)

Let © hgao)(,a Q k() a
Then &®hbo [ @]

Let any tangent to thgarabola be yt = %
ao

o, Xx-yttad TIé é é é .

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

s S sS4
% 0 0
_ 0SS
c=;=—0 0
) S S S \
d= o <0
0O 0 O0Ss

78

Clearly, bc=0 1 € 0 @NE
boo Qo @ mare real and equal.
2iing of of o4 E
> hthen n is equal to
(@) 6 (b) 7
() 8 (d) 9

Ans. (d) E

p

:

p
= P
C p =28+ riseven
¢ 28=7 1 — U
t n=09.
3.1fx® [ and cosx= % then the value
of B, %D—_"is'equal to

(@) 1 (b) -1

(c)2 (d)-2

Ans.(a)letc=1+— —— E
AndS=— — E
t c+iS=1+— — E

Comparing real parts



Solving Mathematical Problems

o= () 200 (b) 300
(c) 400 (d) none
t c=1(cosx =-) Ans. (d) No. of digits used for numbering

_ pages1t09=19=0.
4. The number of value of n for which

" a perfect cube, is Similarly, 10 to 99 = 902 = 180, 100 to
999 =900 3 = 2700

(a) 2 (b) 6
(c)8 (d) none Number of digts will remain after using
2889 (=9+ 180+ 2700)digits = 3182889=
Ans.(d)o o o o 300

=0p G0 0 O The digits can be used for numbering 300

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

=0 p o0& 080 o
0 08 0 Hence the book has 1074 pages.
=0 P 0, 7. The unitoe&s ®Bigits of
t O o T IS
t n9=5 (@1 (b)3
(c)5 (d) none
t n=14.

Ans. (d) unit digit ino is 3;
5. The nunber of integral solution of xy =

8 8 e «is X s 9,
(a) 675 (b) 680 And o IS 7;
(c) 685 (d) none CAns.5=3 0 X 6% QNQQO
Ans.(a) LetN =¢ & & C9 s in unit place.

Then, xy= N (x+y) 8. The number of pairs of positive integer

(%, y) which satisfy the equatione
« ® is

t xy- Nx- Ny=0

t (- N)(y- N)=0 C & &
(@0 (b) 1
C The number of integral solutions = (4+ ()2 (d) none

1)(8+ 1)(14+ 1F 675.
Ans.(d)wd ® w p

6. A printer numbers the pages of a book - _ o .
starting with 1 and uses 3189 digit in all So, if kis an integer satisfying - 1 =Q

then the number of pages are Fx=0 p
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Solving Mathematical Problems

Thus there are infinitely many solutions. (@) {x:x } (b) {x: x > 0F}

o . © {1, 1}
9.1f16 e 0 OB to be satisfied by

at least one nonnegative values of x, then
complete set of val uegqg B0 =18
) PR

(a) (-8, 8) (b) (-16;—)
(©) (-8,—) (d) none

(d) none

S P
t |X+1|§ p §;) 0

. t [x+1l|=0or, 14Gs ¥ ps T
Ans.(b)16 @ W B
} t [x+1]=0
tw pe w ® 16 w
t x+1>0andx T
PO PO O O PO O

i.e.x=-1,0r>0 i.e. {xxx>0f
t X+160 © PP O 0
t— o - @ PO ® W 12. The sum of the cubes of the root of
T equation
Cat (-16,—) (x* 9 e Feo fo o ® s
I b) 3ab-
10. Number ofpositive solutions for e () + T (b) 3a
=|= (c) 3ab c
° , Where [ .]= the greatest
i i (d) none
integer, is
: h h h h f th
(@) 0 (b) 1 :nja(tidczr:eﬂ h h h be the root of the
(c)2 (d) none 9

Ans.(b) ® ¢ co T G 0 Herew pho odw ow dw

Q
When [x]=1, thenw ¢ Ct W fo o , " , e
Twhich is notpossible. Gl o m o an
When[x=1t @ Tt ® Now, @1 wl o m

¢(impossible) T N R S AT |

When[x]=2t @ @t o Ve, i.e. o cah
only one possible value , i@ . Y .

b | | | W ¢
11. The solution set of—|+[x+1|= = is Chi i O +30 ™

b ® oOQ 0w
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Solving Mathematical Problems

~

t | | oww W
&)
13. The integral roots of e °

° are
(@) (1,2,3) (b) (-1,-2,-3)
(c) (0,1, 2) (d) none
Ans.(d)fx)=vw pP p@@ ¢ T

Where mnstant term =2, and divsors of
constant term are ph ¢, i.e. the possible
value of integral roots areph ¢

Now, f(1) mHQ p Qg

mQ ¢ 180 it has no integral roots.
14. I1f f(x) = o e Fand g(x)=
o - e are such that min f(x),
then relation between b and c, is
(@) lel> i~ (b)0<c<t
() lel<v |b] (d)
none
Ans.(@) fX)= ® @ CO

~

b mnf(x)=cd o
gx) =@ +®- & &

t max g(x) =0 +o
Thus min f(x) > max g(x)
b 0 W

tleVcg®
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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
(c) 160

(b) 153
(d) none.

Ans. (a) A integers divisible by 17
B: integers divisible by 19
C: integers divisible by 23

no* 6° 0 PTMIMTEO €0

€6, 0 €0,

= 1000 58- 52- 43+3+2+20
=854

16. Let {=|=. } be a sequence of real
numbers. Theni i +. exists if and only if

@i i F .andi i § . exist

(b)i i .andi i § . exist

© 7, i% .andi i+ . and
i 1§ .exist

(d) None of the above

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

Gl Ed converges I Ed and
1 Ed
o

exist

O &W cover all the terms i

So, converse is aldoue.
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17. In the Taylor expansion of the

function f(x) = .‘ about x=3,the

coefficient of e is
(a) ._8_A (b) ._8_A
©C©m ‘8—A (d) none
Ans. (b) —A (b (b = A

¢ =

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

]
P Y
i O wew p T Q®
[Y Y Y'Y Y Y]
=(1+1i QD ©E O+ (I W)
=2+1Ti Q&
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Since|i @®| ph &
6

i Q& 2+4=

20. The pages of book are numbered
consecutively starting from pagesA total
of 2989 digits was used to number the
pages.Then the number of pages is
divisible by

(a) 2
(c)5

(b) 3
d) 7

Ans.(a) 2989 = 189 + 2800=
189+2700+10G¢1 W CMmM W OTMT
W CUL T

From 1 to 9 pages, there are 9 digits
From 10 to 99 pages, there are 20digits

From 100 to 999 pages, there aret TTw
digits.

From 1000 to 1024 pages, thereare 1
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) r?
(02

(b) n?
(d) 3

Ans. (d) 3' (Give reason)

22. Consider the following system of
equivalences of integers.

x [ 2
x [ 4

1%
21.

mo d
mo d
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The number of solutioArEs(kj)I?Torm&equaVidmef(lod)-]Z O x

O 315, to the above sys ences
is rom 3 equatlon f(1, 1% —f(O f(1 O))

f(1, 0) + 1 (from % equation) =3
@0 (b) 1

26. Let S be the set of real numbers x for
(c)2 (d) 3 _ .

which the power serieB.
Ans. (a) Use Chinese Remainder Theorem, " o" converges. Then s equals
there will be @ solution. }

(a) {0} (b) (-—h)

23. The set of complex numbers z .
satisfying the equation (C ) 7 ) z +(d)€'11]€) T

2i)»+ 100 = O represents, in the complex v .
) P P Ans.(b)B  w w converges if |x| <

plane,
(a) a straight line o § 8
(b) a pair of intersecting straight lines

lLe.|x| <
(c) a point 0
(d) a pair of distinct parallel straight lines

ie. x| <-.

Ans. (c)Hint: Put z = x + iy o= x1 iy
27. There are 30 questions in a multiple

4 4 E.
24. The'l'o iD ng ‘m " m v choice test. A studet gets 1 mark for
each unattemptedquestion, 0 mark for e
@2 (b) 2e wrong answer and 4 marks for each
o 2° (d) 2i correct answer.A student has answered x
guestion correctly and has score then the
Ans. (c)‘logEi QO p= number of possible values of x is
‘Iogéi‘ Q- p= 27 (a) 15 b)Y 10
(c)6 (d)5
25.For non-negative integers m, n define
a function as follows Ans. (c)
f(m, n) = 60pm T ¢ p x=10
- 5 =pp T pOpP O TM,x=11
Bo n e
B Pohr P =121 pgp @ Tm,x=12
Then the value of f(1, 1) is =13 1 ¢ p w mx=13
(a) 4 (b) 3 =pT T T p p¢g m,x=14

(c) 2 (d)1

83
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=pu T T p PpUL Mx=15

Total, 6 possible values are there, 10
pu

28. The number of permutations of {1, 2,
3, 4, 5} that keep at least one integer fixed
is

(a) 81
(c) 120

(b) 76
(d) 60

Ans. (c) There argotal 5! Permutations of
theseb digits.

29. If f(x) is a real value function sub
that 2f(x) + 3f(-x) = 15 4x,! x¢ §then
f(2) is

(@) -15
(c)11

(b) 22
(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 Oland[3 4 5]M =
[0 1 0].Then[6 7 8]Misequalto

@2 1 -2] ([0 1 0]
©[1 2 0 @d[o 10
8]

Ans. (b) Do yourself.
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ISI OBJECTIVE _SAMPLE PAPER
WITH SOLUTIONS

SETT 11

There will be 30 questions in MMA Paper.

For each question, exactlyone 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 +
Ve VIR
given constant,

whée ries Oa

then maximum value of f(x) is

(@MW TH P OV
(c) |cos+ (d) none
Ans.(b) {Qmi Qwd Qt @i b
i Q&
Mwp 006 QWO WE W
i Q&
Qo e QWO WE M W
i Qe T
Qw 1TQ0W Qw i Q&
NQw p i 0
e [fx)] Mp 1 Q&
2.0 {44 W E-w
=0
(a) equals O (b) equals 1
(c) equalstb (d) none
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Ans. (b )

Ifi Bol  domd E+——— o8

Herel Eo 1 Ef
(o] (]

phi BowCauhy 6 s f theoemn | i

3. The sum of the serieg+
88 . .
&g - S

(b) 3
(d

@ m
e

Ans.(d)Vly ¢ -~ p - ~

Sl - —— _

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

series-e - -e Eis

(@i 1 —H
©— i

iT™H e

iT™H e

G

(b) —;
TH e
-0 E

Ans.(b)-0 -

IHw+Q-)o+(l-w+ é.

{w+o+w+é . -{-0} -0 -w

E}

={l+txtw+ é -+-0o -w+é}l

Cauc rﬁmitdrlsoreﬁli rst

mi

85

=— 1 1@ w-1
=— 11 »

5. The polar equation r= acos—epresents
t

(a) a spiral (b) a parabola
(c) acircle (d) none
Ans.(c)i O wéi —
Ch o Go(sincer=n M

HoE) —
G G & T
Ax+- w -

This is a circle of radius and centre-¢ ).

6. The value of the infinite productP =

- — — 8 — 8is
(a) 1 (b) 2/3
(c) 713 (d) none
Ans. (b)
P=— 8 6 6.
= ( )( ) €.
8888 8 8 88
= Cssane) o3 300
-8 _
7.0f50) = E v =~ then range of
wis
(@ {1, 1} (b) {0, 1}
(©){-1, 1} (d){-1,0, 1}



Solving Mathematical Problems

Ans. (d) Hence range of f={n, n+ 1}

f)= , O— 9.1ff(x) = E"I— ——;
R o — E tonterms,then range
y— OFTw 1 * .t

r'p of f(x) is

r—h OFlH m (a) {0, 1) 0 (L0 (©
u,_ﬁ OFT® T {-1, 1} (d) none of these
ph OFlw m

ph i Q¢ “m Ans. (@)
Th i Q¢ “w P
Y o

“Range f=1{1, 0, 1

GRange f= { } 0 0
g.aff: R o Mgl fullf P
Bg I where [x] denotes the P O p O
integral part of x, then range of f(x) is E

@MLndy  (O){n-Ln el %
(c) {n, n+1} (d) none of these P
Ans. (c) P ps @
f(x)=B p OFEd® & OKI P ot

Okto 8 OElwéé. (1) J)()Q@(b Wit 1o Wt 10

case 1:whenkx -f or k= 1, 2, 3 mwémnm n

since 0 <kx < and kx - CQo O ph'@éan
) mh 0 Mew 1
¢0 < sin kx < 1, for k= 1, 2, €é., n

) Hence range f= {0, 1}

¢[sin kx]= 0, for k= 1, 2, 3, €., n

] 10. Period of f(x)= sin—=" "Hl %{is
Cfrom (1), f(x)=n ) )

@nl
When exactly one -of X(c)22(nX1)! 3 X

Here not more than one of x, 2x, &, n x
canbe-. Inthisca e one of sin As (0)®FEh—B &periodic function with

(b).2 (n)

' [d) noné of thesd

sinmnx is 1 and other lie between 0 and 1 period 2 + ¢t pA

Cfrom (1), f(x)= n+1 3 o “ 0 “ _
3 'Q\ v, Ly - “ — 3 A
0 Qi £l ;96\ C Y\ Ce
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0B & Qe p AdbE QEAQL EA
C0 Qi "B&mHQf A

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

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

of x is

(@)1 (b) 2 (©)
¢ (d) 2

Ans. (@)
X- [X] is a periodic function with period 1.

C (x+ 3) [x+ 3] is a periodic function with
period 1.

Ccos{(x+ 3)} - [x+ 3]] is a periodic function
with period 1.

12. 1ff(x)= Y %°** * where [X]
denotes the integral part of x is a periodic
function with period

(@)1 (b) 2 (©)
“ (d) none of these

Ans. (b)

Period of x [x] is 1 and period of "Q¢t cis
2.

L.CM.ofland 2is 2
Cf(x) is a periodic function with period 2.

13. If f(x)= cos x+ cos ax is a periodic
function, then a is necessdy

(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=—
$s

Period of f(x)= L.C.M. of — @ ¢ gz-s

88 8
888 ss

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

C—= an integer= m (say) arfeé= an integer
= n (say)

Cla= & — arational number.
14. Letf: R R defined by f(x)=e
. e "lidthenfis

(a) many-one onto
(c) oneone onto

(b) many-one into
(d) one-one into
Ans. (c)

MMw ® w pTW LSINX
Cf 6 (ow) < p MTLATG
=30 CO WT @ LVQOEI T

Cfis an increasing function and
consequently a oriene function.

Clearly f( )= b, f(HD)=Hband f(x) is
continuous, thereforange f= R=co
domain f. Hence f is onto.

Vie o

15. Let f(x) = , 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=11, nj [, sinx =0 and

- - T

Cf(x)=0

Cwhen x =i, f(x)= 0 and f{x)= 0
CH(-x)= f(x)
Whenx ¢ ‘fEf ‘@ @©&QE 6 QQQI
o

W W

pC

w p
C

()
al o)
(3

P
C

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

16.. If k be the value of x at which the
function
fx) = < < < <

B 4as maximum value and sinx

cosecx=k, then forn®N, vi‘e

g 1L g4
re YAT €

(a) 2 (2
GE (d)*

Ans.(@Q)f 6 (0N P w p
¢ W O

By Sign Rule we get
f(x) has max. at x 2

Ck=2

88

Now sin X + cosec x k  sin X + cosec x

=2

ORd p nm ORI p
Ccosecx =1
Hencel Q& ¢ i Q¢

17. If f(x+y) = f(x) + f(y) T xy i Ifor all x,
y ®R and f(1)=1, then the number of
solutions of f(n)=n, n®N is

(@0 (b) 1 (©)
2 (d) more than 2

Ans. (b)

Given

fox+ y)= f()+f(y)- xy- 1 cfufi 'Y

,,,,,

f(1)= 1 é68ééé. . (2
f(2) = f(1+1)= f(1)+f1)-1-1= 0

f(3 )= f(2+1)= f(2)+f(1)}2.1-1=-2
f(n+1) = f(n) +f(1)T nT 1 =f(n)- n< f(n)
Thusf (1) > f (2) >
C¢f(1)= 1 and f(n)< 1, for n> 1

Hence f(n)=n, N N has only one solution
n=1

18. If fis an increasirg function and g is a
decreasing function such that g(f(x))
exists, then

(a) g(f(x)) is an increaing function
(b) g(f(x)) is an decreasing

(c) nothing can be said
(d) g(f(x)) is a constant function

f(3) >

é a
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Ans. (b)
f 6 ( gflxpis ad ingreasing function)
go(x)< O

(¢9(x) is a decreasing function)

(g(f(x)))yo= g6 (f(x)).fo(x)

Cy(f(x)) is a decreasing function
19.f: R R, f(x)=x|x] is

(a) oneone and onto
(b) one-one but not onto

(c) not oneone but onto
(d) neither oneone nor onto

Ans. (a)
o~ s oho 1
Qw « s
woh T
£ s cof m
RO G n

Cf 6 ( x §fx)*s@n increasing function
and consequently it is a ohene function.

Also f(  H)=-Hb, f(HD)=Hch
Hence range f= R

20. Letf(ry=1+-+ E
shelwd B =

(a) (n+1) f(n}(n- 1)
(c) nf(n)- (n-1)

(b) (n+ 1) f(mn
(d) (1) f(n)

Ans. (b)

f(1)+ f(2)4p é+fgdn) =

. Ep - - E -

SSPSCE
C o
E & p
£
. P P =~ P
< PSS g Eop
¢ O &
P P =
e Q@ pE pEE
p
P 3

N C) E p Q¢ p
€ pQ ¢
21. The period of f(x)= g' | *
1T % e is([]) and {} are the greatest
integer function and fraction function

(@1 (b) 4
(c)2 (d) not periodic
Ans. (b)

Period of {x} i.e. x [x] is 1 ard period of
sin - 0w Qf

L.C.M.ofland4is 4

CPeriod of f(x) is 4

22.1ff(x) = + o T ix>0and g(x)>x
zXx9R, thenfor all x > 0

(@) g(@(x))=f(f(x))  (b) g(a(x))>2
f(f(x)) (©) 9(@(x))<f(f(x))  (d)
9(9(x))>f(f(x))

Ans. (d)

)= @ @ Tho m
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CH(f(x))= f(y), where y=f()= p & " ClearlyQ — ptd m
p O o - dw T O 0 for x O 0
Given, g(x}> 0! xj R CRangef=[0,0H) | co domain f.
Co(g(x)»g(x)> 0! x7 R Hence f is not onto.
[Putting g(x) in place of x] Thus f is a manyone into mapping.
Adding we get, g(g(x}x> 0 24. Given, y= sgn(x), then

9(9(x))>x  9(9(x))> f(f(x)),x > 0 (a) [x|= x sgn(x)

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

[€ f(f(x))=x, x> 0]
. . (€) x= [x|sgn(x)
23. Letf: R R be a function defined by (d) all of (a), (b), (c)

f(x):% , then

Ans. (d)
(a) O tobe andontm n e phiy Tt
( b) 6 fode butsot anto e Qo 1 0 o T
A pho T
(c) 6f G6-onebutamtot one 5
(d) o6f 06 i-enenomeontt her one o T
wi Q& T T L
Ans. (d) aw T
Qo - i Qp o T
Qw Wm T 1w T [ "08 "0 [ "0 Fb) -
, _ - . i Q¢ephw m
Since f(x)= 0, for a x O 0 of T
AN y , mo 1T i Q&
Cf(x) is a manyi one function ofte T
Lety=——hw T oo T
o QB T modfl @ Y

aw T
25. If m == W are the side length of two

— — variables squaresv &= B respectively.

- fm m = , then the rate of
Q — o -li-& change of the area ofv with respect to
rate of change of the area ofv when

, . n
0w — - ho Tt IS
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(@) 3/2
() 4/3

(b) 2/3
(d) none

Ans.(d) LetY ¢ ¥ be the area of the
sequencei ®¢& Q,

V=t H¢® @
CL camnte cas
y

— -8 —8—

Whertt  phi mFDms% —.

26. The limit 1 i |— * s

O)m 7
(d) none

@m 7

©m

Ans.(a)l E+—
Q- Q7.

27. Let a and b be realnumbers such that
+o 4

Then the value of b is

i i Ne o
e O

(a)-1
(c)0

(b) - 2
(d) 2
Ans. (b))l EVio @ p OO &

| E4——
(o}

91

p & T a=1,1+2ab=0 1+2b=0

b=-%.

281 i ¥ & : — is equal to
(@) 0 (b) ¥
(o)1 (d) does
not exist
Ans.(a) Forx 0,Q Hp w @ cA
So,l_Eil'Qé =
| EOER ™8

29, Thelimit i i T T 7 < equals

(@0 (b) 1 (c)
2 (d) does not
exist
Ans.(c) L=1 T-€-~
a€ Qo1 16
J Q IO@OI Gcw — E =2

30. If 0 < ¢ < d then the sequencek
o=
(a) Bounded & monotone decreasing

(b) bounded& monotone increasing

(c) monotone increasing & unbounded for
l<c<d
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(d) monotone decreasing & unbounded
forl<c<d.

Ans.(b)0<c<d O0<® Q! ¢ ¢w
G Q ¢qQ

or, ® ¢cEl ¢ dw

o,d<® ‘8

By squeeze theorem, ligd()= d. So, the
sequence is bounded and monotone
increasing.

IS OBJECTIVE SAMPLE PAPER
WITH SOLUTIONS

SETT 12

There will be 30questions 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

+heB88: letP=B + +- M
(a) q =t ) a L
(©q <L (d) none
Ans.)® & E88® =P,
0=0 & E88®w =B ®
¢cB O
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C0-2q O[¢B @& T

Ca —
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 canmon, then x has

(a) Exactly two values bothbetween 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,
15 combination:- ADE

[(a) each member is exactly in two
committees

2" combination- ABF (b)

only two committees exactly one meenb
common]

39 conbination- BCE

4" combination- CDF

3. LetA= 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 exigs a matrix C such that A=
BC,butA CB

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

p T T
Ans.(c)B= p p 1 isan lower
P P P
triangular mtx.
P P P
Take,C= 1 p p isan upper triangular
T TP
mtx.
) PP P P P P
BC=p ¢ ¢ MO p ¢ ¢
p ¢ O p ¢ O
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|=0t a=2

Ctrace (A)= 2+ 3 = 5= sum of diagonal
elements.

5. The eigen values of the matrix X=

are

@1,1,4 (b)1,4,4
()0,1,4 (d)0,4,4
Ans. (a) |[*_I|=0
¢ - P p
P ¢ - p =0
p P C _

93

CHCDC4)=0
_=1,1, 4 are the eigevalue of X.

6.1ff(x) =e andg(x)=e Vi« - ve
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 agreeat more than two points

Ans. (c) So, we can two grhs 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
(c) 123

(b) 125
(d) 121

Ans. (d) Total number of subsets containing
exactly 4 elements from 9 elements are

=0 5 PG.O

Now, gcd = 1, so we need not to take into
count these subset: {2, 6, 8}, {2, 4, 6, 10},
{2, 4, 8, 10},{2, 6, 8, 10}, {4, 6, 8, 10}.

So, there are total (126) = 121 good
subsets.

8. In how many ways can there persons,

each throwing a single die once,

make a score of 117?
@22 (b)27 (c)24 (d)38

Ans. (b)we can use a tree diagram here:
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o h DA
1< b
o f DA
2<, DA
o f b
3<o b

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

Explanation=- For {1, 6, 4} there are total 3!
Ways, since{l, 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.

O.¢ o is a factor of e

o , Wherever

(@) nis odd (b)
n is odd and a multiple of 3

(c) nis even multiple of 3 (d)

n is odd and not a multiple 3
Ans. (c) Letn=1, (x+1x-1=0
n=2, @ p W p Cw

n=3, ® p W p oW oW

10. The map f(x) =k 4k oo+ v iges
+ ses is different at x=o if and only if

@F - %
OF S
(©)+

(d)F hE RE can take any real value

Ans. (c)s is differentiable at x=0.
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Wégs O € iisdifferentiable at x= 0.

So,& T is the only criteria for f(x) to be
differentiable.

11. f(x)is a differentiable function on the
real line such thati i [|j e

+« B>  then
(@)] mustbeO (b)] need notto
be 0, but| |<1 (©] >1
(@) <-1

Ans. (a) Let f(x)=1+hn
So, I OQw ph
Cl ED 16— m |.

12, %% i ivi fhlle: Weequals

(@) 1-21 (b) 1
(0 (d) -1
i Qoo -
Ans. (d) f(x)= . .
wé ho o
C. I ET Qo i . | Qt ©Q®
L WEi Qo = e P WUQ
13. The value of the integral T i ise
fo  sMeis
(@) — (b) -
(©)— (d) -
Ans. | EBb pdad ¢sQw

= W o, W pNo
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14. Let f(x) be a giverdifferentiable
function. Consider the following

differential equation in 'y f(x):—'.
g .

The general solution of the equation is
given by

* I | K
(@) y= T (b) « e L
aln
©y=0 @y="1
a1 a
Ans. (C)— ———
t —— —-——— — [put-=v,-
— -1
t — 08— — whichis alinear

equation in v

CLF.=Q —Qw Q "Qw 8

Hence solution is: v. f(x)= —8Qw Q w

15. Number of integral terms in the
expansionof I W =

(a) 15
(c) 19

(b) 17
(d) none
Ans.(b) Vo WX
B oc¢&g&
For integral terms and— both are

integers and w is in turn possible-ifs an
integer.
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Cr = 0, 2, 4,é, 32 means
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,-ligegualton + p
(@ P-3 (b)-»

(©0 (d) none
Ans.(c) ¢ n= 1+p!
Cn+ r= (r+1)+p!
f1 1 1/ pM&k 1 p nand
clearly,
(n+r)is divisiblebyr+1Cn+ r candt be

prime

Hence, there is no prime in the given list.

17. The remainder oltained when 1!+2!

+ 3! +é . sdivRled by 1b, is
(a) 3 (b) 5
(c)7 (d) none

Ans.(a) here 1! +2! +3! +4! = 33 amd is
divisible by 15where n 5.

The remainder is same d®temainder
obtained by dividing 33 with 15.e., 3.

18. The value of c)E % is

(b) 1
(d) none

(@0
(c)e
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A

Ans.(b), 6—— L @ —— We have, fp )= Q0 Q0 @
ed1Q p Differentiating both sides, we get;
flw 8w w0 ow

19. Total number of solutions of sinx= Z* f( )= 1+(3/2)x

® f(4)= 1+3/2(2)= 4

(@ 0; (b)3; (c)4; (d)none
22. The equation of a curve is y= f(x). The

Ans. (d) Two grgphs meet exactly 6 times, tangents at [, f( )), { ,f )) and ¢ , ()
hence it has 6 solutionDraw graph make angles? & Ff respectively with the
yourseft positive direction of the x axis. Then the
20. Let f(x)= value of
o lie "HIisdl » m, - m
s ~ ® ° ° ° oS equal
I. ~ *Jllf o = Vv 4’* it(;J « i » l
- e _
=== (@ - (b) —
@p (b) 0 (ﬁ) 0 (d) none of
(C) d)ip these
Ans. (a)

Ans. (b)— & oA o¢h— OHRJ

Aico— Gei ol 0 o Given'Q|  g=RQ1  vefior  p
o AT ORJ Now, QOQ o Q®d_  "Q o Qw
¢G— ¢ P T o0& o Qe -G
nonN
-1 Qr Q. -p o
T p
o) L n P w
Qw qoR

L1
L1
n
23. A rod of length 10ft sides with ends on
21. Letf: (0, #b 0 4+« We the coordinates axes. If the end on saxis
CB<"<0 e), then f(4) moves with constant velocity of 2ft/
equals minute, then the magnitude of the velocity
of the middle point at the instant the rod

() 5/4 (b) 7 makes an andg of 3Q) with x-axis is
(c) 4 (d) 2
(a) 2ft / sec (b) 3 ft/sec
Ans. (c) —
(c)n 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=vy, then P -h-

W 0w pT
Co— Cqw— T
Qw wQw (b&
Q0  wQo W

N I —
0Me— Gmé) AloQtJ No

20 NoQdi QG
C’Q(‘) ¢No" Qb ()

PQw

cQo

PQw
cQo

e C

C
24. Two persons are moving on the curve
£ . When the position of first
and second persons are¢ (f )and ( ,1)
the second persons is in the direction of
the instantaneous motion, then

pC CObl Qo

#
@7 3 ®) 3
@©Ir+#1 =1 (d) none
of these
Ans. (a)
Givencurveiso © wééeé. (1)

Let | RIOK rh)
Since P and Q lie on(1)
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G 1

| o I ééeéeéeée(2)
From(1),—
Equation of tangent atPf Qo T
— o | éééeé(3)

According to question, (3) passes through

QCI | 11 1 éé(4)

25. The triangle formed by the tangents to
the curve f(x)=e  { o 4 at the point
(1, 1) and the ceordinate on the first
guadrant. If its area is 2 then the value of
bis

(@)-1 (b) 3
©)-3 d) 1
Ans. (0)— CoO

C The equation of the tangent at (1, 1) is
y-1=(2+b)(*x1)

or (2+b)xy=1+Db
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COA=— OE B6 P ® 27. Equation sin x + 2sin 2x +3 sin 3xz

_ L _ has at least one root in
SincewAOB lies in the first quadrant,

~ Z ~
C— i & m (@ Zh— (b w
) 2fz (d) none of these
Cl+b<0,2+b<0 b<-2é¢éé. . (1)
Ans. (b)

Now, aea(wAOB)= 2
. Letfx)=-® ATcO ATcd ATod

C2=-— p
OCMEQ w iJoo i 0t @ OEWd
a0 Eobo

or,4(2+b)+ p ® h

o, ® @O W T
- f(x) is continuous and differentiable at every
Orw o T .
point
Cb=-3>1 . .
Alsof(0)=f- CBy Rol |l eds theor
26. If 2a+ 3b +6¢= 0, then equation: e

n ) fo(c)= 0 format | east on
-H- ® I has at least one root in

(@) (1, 1) (b) (1, 2)

(c) (1, 0) (d) (2, 3) 28. Let f(x) = 1+|x 2|+|sin X|, then

Ans. (a) La_grange@s mean value th
applicable for f(x) in

Letx)fad oo dithen
(@) [0,%] (b) [, 2]

f)=— — oo —— e d) Z2ff

0p Cw 0w @w Hon Ans. (b)
¢ (x) is notdifferentiable at x= 2 and x=n
Cf(0)=f(1)

nol

Cthere exists ,0<| <1 such|)tthat fo& (
29. let f(x) and g(x) be differentiable

i.e., equatiora G @ Thas at least functions for0 e such that f(0)= 2,

one root in (0, 1). g(0)= 0, f(1)= 6.Let there exist a real
number ¢ in (0, 1) such
then g(1)=
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(@1 (b) 2
(c)-2 (d)-1
Ans. (b)

Let %¢x)= f(X)+Ag(x)

ISI OBJECTIVE _SAMPLE PAPER
WITH SOLUTIONS

SETT 13

Then%® ( x ) = fo6(x)+ Agob6( x)

Choosing A such that(0)=%{1),

We have A=

for this value of
%¢x) in (0, 1), we have

There will be 30 questions in MMA Paper.
For eachquestion, 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
ealchnlngcorrﬁc% answer. -

us s theorem for

1. When m,n are positive integers, then

% (c)= 0 ¢@&r some ¢ (i0is divisible by

Q_(:,)_ o M (@) m!n! (b) m! +n!

Qow Qp Qmn (c) mi-n! (d) none

¢ Cq T
Qp 1 S Qp Ans. (a)(m+n)!=
Qp ¢ 1.2éé. m(m+1l)(m+2)é. (m+n)
30. Which of the following function does __m _88 A
not obey mean value theorem in [0, 1] A
=m!n! an integer
(@ f(X)=--x, x<¥% f(x)=- o he -
Tidw . t —  @E&Qe 0 QQQI
B f)=——"he e e AA
_ 2. If n and r are postive integers such
(3) :C(X): X x| that O < r< n, then the roots of the
(d) 1= Ix| quadratic equation= . e 3ue
Ans. (a) " 0 are
Letfx)=® ow Q (a) rational (b) imaginary
. (c) real & distinct (d)
Then =f3d( x) mQentp none
fo(x) has no root i napd Q)DisciminanD)=4{¢
But f(x) = 0 has two distinct rootsandf in e .t }=4(@b),
©, 1) Wherea = ¢ andb=¢ . ¢
fé(x)= 0 has |at). l east one root in (
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G —8— p - p

as,n>r

— P

Ca>b
t D>0.

3. Given, f(x+y)= f(x)+ f(y)! eh ¢ 5
and f(1)=3, then the value 0B}, ] »is

(a) (b) -
) (c)-8"
(d) none
Ans. (b) let f(x)=& , _is a constant
f(1)=¢ =3

CB i B ® o
W 88

4.1£1(x). B ; =100+l £ and f(4)= 65,
then f(6)is

(a) 201 (b) 205
(c) 215 (d) none
Ans.(d) fx)=w  p, where rt |
1%'case: f(4)=t p=65+ T =64t n=3
2" case: f(4)=x p=65¢+ T =66,

impossible as f |
Cfx)=w p
Cf(6) =0

5. Let f be a function of a real variable
such that it satisfies f(x +y) = f(x)+f(y)

) ofw ¢ kthenl] =

p =217.
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(@)~
© -

Ans. (c)since f(x+ y)= f(x)+f(y)! X,y

() 1=

(d) none

So, f(x) =ax is the functional form, where a=
constant.

((1)=a
i.e. f(—)= aE)=f(1).—
6. Letf(x)= o = e | o

1=, a < b <cThen no. of real roots of
f(x) = 0 is

(a) 3 (b) 2
o1 (d) none
Ans.( c) f N} ©) = ®3
© ® >0

Cf(x) is an increasing function
Note thaff(x)< 0 if x< a
f(x)>0ifx>c

Cthere 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 idenpotent
(d) none

Ans.(a) (AB)A=A 0 O

i A(BA)=5
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t AB=0

t A=0

Hence A is idempotent
Similarly, B is idempotent

8.Let B is non singular matrix and A is a
square matrix, then det(| =)=

(b) det A
(d) none

(a) det B
(c) det(AB)

Ans.(b) detp 0 6
ARD AADAAD
—AADAAD A AO

9. A subset A of the set X={1, 2, 3,
€..,100})is chosen at
reconstructed by replacing the elements

of A and another subset B of x is chosen

at random. The probability that A B
contains exactly 10 elements is

(@ - (b) -
(©) -

(d) none

Ans.(d) A and B can be chosen in general
=B owmn¢ }.p Tt Ways

=p ¢ .pTMTM=p NN ways.

10. Let A be a2 2 matrix to be written
down using the numbers 1;1 as elements.
The probability that the matrix is non-
singular is

(2)1/2
(c) 5/8

(b) 3/8
(d) none

Ans.(a) A2 2 matrix has 4 elements each
of which can be chosen in 2 ways, so, total
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number of 2 2 square matrices with
elements 1;1is¢  p @

Out of these 16 matrices, following matrices
are singular

¢

PPy P PRpP
PP P P P

P PRrP PRP P P g
PP P P PP PP

Thus the number of nesingular matrices =
16-8 =8

Pr P Pp
PP P
p

4

Crequired probability is = -

11. Let= h= 8 &=, are n independent
=). The

events with P%

prabability tmat noffoheeof =s k=tf8 &=, i s
occur is

(b) —

(d) none

(@) —,

©,

Ans. (c) Required probability = PQ( _
0. 880)

=P _.)PG) €. 5 P (

A
A

= - 88—

(Ans.)

[(PO)>=10 p — —]

12.Given a circle of radius r. Tangents
are drawn from points A and B lying on
one of its diameterswhich meet at a point
P lying on another diameter
perpendicular to the other diameter. The
minimum area of the triangle PAB is



Solving Mathematical Problems

(@) » (b) 2» O O O O 88 O
(©“» (d) = —
Ans. (b) @ o) )
D) é.d O
OP=r sed \)A N L
I G——ho W& i N "QOWIQ
OA =r cose¢

W rw s ma m =N Q@
Area of WAPB=-8) (B30 0 U W) O

o 15. Let these three values of X such that
CMinimum area= Cl X, [X], {X} are in H.P. then the number of
values of x are

13. Solution set of= - : - : i

(@1 (b) 2
(a Hh h < b (c)3 (d) none
(b)[-4,-2) h = hb

Ans. (a) [X]=——INow, we know X =

(©)( Hh b [X]+ {X}, putting value of X , we get
(d) none

W ¢ W
Ans.(a) G(x) = T

W -
So, sign change is like this=————h

0<— p,

x¢ Hht° <cp’ ¢ otbs
0<& ¢ O<[X<Wg [X=1

{X}: f’
14. IfL£ = M8 &k, are the roots ofe’
+e 4 ,then the value of So, X = 14= is the only value.
E E)E E)E L) e
L =
o 7 D
16. Letf(x)="11 1 , then
@nt 4 (b) e - ¥ I
(©) n= + (d) none (a) f(x) is decreasing if g(X) is increasing
and |g(x)[> 1

Ans. Q)6 GO d O & O
O O ® 881 ® (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)
Qw
OE —22
P o
Qw
f R AR ey AR R P
OEIOK+—MMiI MA+ 00

¢— cAl O0Qwm BQws p

d® iQ w QOEAws p

QwEOws p.

17. Letf(x)  “dto 4 viipHp
mmA A e then for f(x) to be a
decreasing function in R for all real

values of g independent of x, the set of
values of p is

(@ [10,n ] (o) W W
©[n hi] (d) none of these
Ans. (d)
"Qw WE D |

hnn o p

WeEh |
¢i Q@béd NN
P
nnn El Qew ¢

But Doépem)C - AN -

For f(x) to

be decreasing in R,

Thiswillbe trueifnfn n -

E icNn
O m

¢cnn o TQEMMN'Y
gt ¢t MEL Mo nf Ve

18.The lengths of the sides of a triangle
are| -, # and » S h)y I
Tt . Its largest angle is

(2)— (b) =
(0)— (d) =
Ans. (c)

|, >0

Cl+1 > -

Also| -1 >0

Cl >t thena 1 |1
q | f T

19. The set of critical points of the
function

fx)=e
IS

Lee - H 1 4 <
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@ 2z 2R oL (b 2R5
Zho o d (c){n"“}, nél (d) none
of these
Ans. (b)
fo(x)=- ¢ CAITI@ETQ®
p CATTO
for critical points
AT1® - AT-© 1t c&*
— w — -kE¢0O

But for log x to be defined, x > 0

~

Cx=-h— -R 90

20. 1f0<| <T <t <2 , then the equation

has

e YV :i)e ¥V :je vV s

(a) imaginary roots
(b) real and equal roots

(c) real and unequal roots
(d) rational roots

Ans. (c)

0<| < <I <-

sin| <sinf <sinf
Given equatiorns

(X-sirf )(X- sirf )+(x-sin ) (x- sirT ) +( x-
sin )(x-sirf )=0

Or, f(x)=0
f(sin| ) = (sin| - sinf )(sin| -sin[ )>0

f(sin ) = (sinf - sin| )(sinf -sin[ )< 0

f
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f(sinf ) = (sinf - sin| )(sin[ - sinf )>0

Hence equatiof(x) = 0 has one root
between sih and sirf and other between
sinf and sin .

21. If f(x)=B, <,e"and f(0) and f(1) are
odd numbers, then for any integex

(a) f(x) is odd or even according as x is
gdd grpven o

(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 d x
Ans.(d) Givenf(xX)= ®W®O O
E & ®

Cf2m)=& & (even numbér

= f(0) + an even number
= an odd number
fCm +1)=® W p

W p Cca
ca E « )

® p ca

=0 O E & & even

number
=f(1) + an even number

= an odd number

22. LetP=1 g %

N 7 +- 8 g Zorma
triangle PQR in the Argand plane. Then
WPQR is

(a) isosceles
(c) scalene

(b) equilateral
(d) none of these
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Ans. (b)

The points PQ, R lie on a circle |z|#l0
with a difference in argument—= for any
two complex numbers.

CwPQR is equilateral.

23. A, b and C are points represented by
complex numbers» f» == B If the
circumcentre of the @wABC 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) =
(©

(d) =
Ans. (c)

& |= | (6] =]z|=r (say)

Cos s ws P

da=aa=aq ool |

24.1f |2z 1|= |z 2|and » h» f»  are
complex numbers such thaty  »|<]| ,

|»  n|<a, then =—
>

(@) <z (b) <2|z|

(©) > || (d) >2|z|
Ans. (b)

|2z 1|= |z 2|
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xUps LU ¢s
( 2-9) (2z-1) =2)(z22)

477, 27: 27 +1 = 722.-27.-27 +4

ods o |z=1

Again

& al=k 1 o« T 1 1] [a
0 oS o B B B B B

=21 +1 €1 .1 >0]

C— ¢ — 8
25.1f1,» v B R . be the roots of

equatione * , and] be an
imaginary cube root of unity, then

o

Yy o » 8o ».

0]

> o » 8o ).

(@ (b)1

(1 (do

Ans. (c)

Sincel] h MR arethe roots of
equation

w p=0

Cw P=(x1)(d )(x4 ) é-

E

C

)
x4 )(x4 ) el (pe——

x4 )4 ) é-l( x=1+x+w

w eeeéé(1l)

8

(x
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26. If] be an imaginary cube root of
unity and @ fe e ¢ B,

o ©
o B, - © thenB, -
(@-2 (b) 2
(©0 (d) none of
these
Ans. (b)

Consider the equation

(1)

,,,,,,

eéeéeé.
Equation (1) is

CWw ® W

X (X+0 ) (x+®
W ® w)=0

/////

or, ®
COWW

from given conditions it is clear thatand

1 are the roots of equation (1) i.e. of eqn.

(2).

Therefore, if be its third roots, then

C1is a root of equation (1)

27.1f1, ,» B " be the nth roots of

unity, then — B = -
@in (b) O
(€ n (d)1
Ans. (c)
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According to question,

0 P=x1)X)Xl ) é -(x)
Taking logarithm, we get
liag p 1idgp 11|
8 11|C
Differentiating w.r.t.x, we get
- . __ B
- — B — =n
— - B — :h
[Putting x= 3]
o o o o
28.If ° ° ° —
o o o

Ao be Ve be anidentity in X
and] be an imaginary cube root of unity,

4 fofo fhod _
ey oo Fhoto -
@p (b) 2p
(c)-2p (d)ip
Ans. (a)

Equating the coefficient ab hwe get
P=1. (23)=-1

Given expression

= T
T PN

29. If the equation  wm O

.
has real roots where p, g, m,

Lo >
nandrarereal (r )then - >A
O« &
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@1 (b) 0
(©)-1 (d) none of these
Ans. (b)

Let| be the real root satying the given
equation, then

6l ioof £1)=0

(p

Equating real and imaginary parts, we have

| -0E- — i

T | -
B g

30. If n(A)=p, n(B)= g and total number
of mappings from A to 343, then p g =

Gt T

(a)3 (b) -3
(c)4 (d) none of these
Ans. (d)

Total number of mapping from to B =n

Xm

Givenn

Cpig=-4

OT 00X n o

IS OBJECTIVE _SAMPLE PAPER
WITH SOLUTIONS

SETT 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 incorrectanswer.
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1. Let X be a norempty set and let P(X)
denotes the collection of all subsets of X.
Define

Then f(x, A B) equals

@) f(x, A) + f(x, B)
(b) f(x, A) + f(x, B)T 1

(c) f(x, A) + f(x, B)1 f(x, A)f(x, B)
(d) none

Ans. (c) n(A B) =n(A) + n(B)i n(A B)

So, f(x, A B) = f(x, A) + f(x, B)T f(x,
A)f(x, B)

2.Theset e D- ¢ - ¢ equalsthe

set

(a) (O, N M Hb

(b) (-b, N N HHb
(c) (b, n N Hb

(d) none

Ans. (c) X7 6x + 1 = Ogives us x =

o CWc

So,setis,0 ¢ ° o cUchb

3.1ff: (3, 6)
by f(x)= x- > (where [.] denotes the

(2, 5) is a function defined

greatest integer function), therfl] o
(@) x-1 (b) x +1 (c) x (d) none of these

Ans. (b)
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3<x<6 "Qw W @
o o ~mh m & W
- PCRO ® pCR ® Vol @ Vo
® p o Cﬁ Mo & ¢
4. The possible values of éaéu’f%hr w(ﬂicch t he
function f(x) = g * "Hi = e(where [] CRange of f(x) is {2, -1, 0}

denotes the greatest integer function) is

periodic with finite fundamental period is 6.Letf: R R be afunction defined by

f(x)= max [x, ® ]. The set of all points

(@“ (b)O where f(x) is not differentiable is
(€1 (d) 2
@ {1, 1} (b) {-1, 0} (©) {0,

Ans. (a) 1} (d){-1,0, 1}
Period of x [x] is 1. Ans. (d) Qw
CPeriod ofQ is 1 and period of cos ax is | A @
_ ah ® p
$s . .

"0 Tjﬁ P o
When a=, period of cos ax = 2 N m0op

wh w p

When a= 2, period of coax=1 _ _ )
Clearly f(x) is nordifferentiable at x=1, O,

In first case period of f(x) will be 2 and in 1

second case it will be 1. . .
7.Letf: R R be a function defined by

But whena =1 or 2. f(x)= 2x + sinx, x¢ R. Then fis

Period of cos ax will be an irrational number  (a) oneto-one and onto

T and L.C.M. of 1 and T will not exist. (b) oneto-one but not onto
5.1ff(x)= e e , (where [.] denotes (c) onto but not oneto-one
the greatest integer function), and ¥ [0, (d) neither oneto-one nor onto

2], then the range of f(x) is

(@) {-1, 0, 2} (0) {0, 1, 2} (c) {2, -1, O} (d)
{-2,0, 1}

Ans. (a)
fo(x)= 2xfRosx > 0
Ans. (c) f(x) is increasing
fis oneone
Also,asx H,f(x) HwOE Qiw
HAQ® H

108
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More over f is continuous 1T QaAdigQ
_ o QAL Q
Range of R  fis onto. 0 0 .
_ N — i E N AT Q
8.f:[0,k © b gl -l e S A —
. o AT Q
Q Q0 e QT Q
(a) oneone and onto 5. S P 5 T Q
(b) one-one but not onto (e QT Q
Q
(c) onto but not oneone P N0 = I T Q
. Bp =20 =2 E =
(d) neither one-one nor onto S G o T Q
o I 1T Q
Ans. (b) Q
f:[0,H) [0, ; Qd — p —
&6 (x>=Tm

Hence f(x) is increasing and therefore one
one.

Also0O XbGE (0) O HB( x) < f(

. . (@)— (b) —
0 O fb(OH < (©)- @) -
00 f(x) < 1 Ans. (a)
Hence range f(x) = [0, 1), therefore f is not (r+1) th term of the series
onto.
e me e 0 i p8 10
9. The value oﬁ'oi A#I- Is
i pe 1 € 1 p
(@)1 (b) -1 c
(c) ¥ (d) -2 I B
Ans. (c) c 0€¢h
Required limit=, o—— 0 s € ¢¢ pi € i
A . S
\ L4 h ! AL/ by IV 9, l
,OO N o o ouwe pQ Q Es & pi i
¢ 0¢

109
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- o° o°
Pi ¢ pi & &1 D¢ (@) 5m ° (b) —; &’
° (€)1 (d) 0
Csum of the seriesB 0
. . . L Ans. (a)
-B 1 ¢e pB i € €
. . a a
pPB 1 ne hl bl
v @ T P 3 ,
Where q(n) is a polynomial in n of degree 3 : A P a
O 2 £
b e wAE a
== — ce P P €
- a
£Ee P ne a P T €& p8E w p
O—-—=—8
. b ToA a &
p & G pe P T
C T . .
€ & 1& P £ 08 06 Py il
QA Cv PP E e R Ty
.. @ a
€ € Q —
P neé A
C
13. 1 f(x) =1 isi o e O
R ¢ J © B S ) .0
YQ Qa (go— - = L T g ey
¢ a0 CT @ ¢ “I 1 "Hio 'HO "Heequals to
pPo S Pk
T 0 QT ()= (b) 0
11.1f E" .I: 7o m.thenthe Ok (d) none of these
value of the function f(x) may be
(x) may Ans. (d)
a)> b) e .
@ (b) "Qw 5 @ o o
(c) 20 (d) 3e
THITQI € &
Ans. (c)
o~ A T -
When'Qw  @h, Op o — ) @ o Q-
., wop T Q
° & £ Qo £ Qo .
o e L@ p R
For'Q QhQ ¢ € €
. . a€ Qwa e Qw
Cf(x) = 2w P :E p E p
12. 'E"F 4%_?— ° D— .equals to E

110
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14,16 =] i $~-h o H¢
10 o' o

"Bili "HiTTi 10 "Hd "Hds equal to

@zo0lie N e &
Golife N e

(c) constant
(d) none of these

Ans. (a)

"Qw 5 O———hm w pkETO
0w

= o— b o— p
¢ OETo8QmQ0 P E T0Q &
WO E T
w
52 _qq
¢p w

wOET® p

@
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15. IOE I'.'# , Wwhere {x} denotes the

fractional part of x, is equal to

(@)-1
(o)1
exist

Ans. (d)

, O

(0]

(b) 0

(d) does not

Since L.H.limiti R. H. 1 i mi t

Climit does not exist.

16.1fa = E"IB}

i e
£ B8 fhen

o0 i

(@ a=b
(c)2a=0b

Ans. (c)

>

,A=|=' %

(b) a= 2b
(d)a+rb=0
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b 0 ¢, 0 Qi ® p &
0 A & CA
18. ETE IS
=0 o0 n n = L fre
. P p p r° @ F° @« F .° «
Cwo , Oz = = |
, Q Q (@) 0 B
w Om (c)n (d) none dfese
@so P Ans. ()
o I Q¢ @
Q8 p . Op C E
C2a=b 5 H Q&1 &
17.1f 'E”1 e A = — ey .
a0 , 0P ¢ E € 0Mid
h< I‘- .
WéE @
(@) a (o]
. 3
(©) 2a (d) b @ P & g B°
b < €
Ans. (a)
) O v ®p G p
TMi d® 1t NGO
o & Q4 B
R . €
B é8b Qp—B - E : P
L 0 p 6o Qe € £
C e @ p e s
ép 0O W P COW p W ) dz
b o @ p 0o b Cvamaba e G
i

19. Ed R o4 where [x] denotes
This is possible only when 1  mand 1+ o© *

2ab= 0 the integral part of x, is equal to
Ca=1¢ a>0)and b=% (@)0 (b) 1

(©)-1 G
Now k!'“ b=k!* (- %2 )= an integer multiple A
of*as k O 2 ns. (c)
N TG A ENQ L1 TaC w
d O w p X OT 5 Q.L
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L0 € "Qow T | | e |
, 00— Cgyy8p P i
_ [
w6 Q O— —A&O0I i , 6=0and r P
5 O pT_p
. . q og
D W o0 w0 o M
b @ b w 21. If [x]denotes the integral part ofx,
P then
. - TT N
Coi 4fid 0 fi0d e P F=
20.1f| =min.of(e e )andf = (@)-1 (b) 1
S . . . (c)0 (d) none of these
E'B, ——h«|gB} "0
Ans. (c)
(8)— (b) — o 0 6 o
(c) = (d) none of these GE®D p AED dED
Ans. (c) i I
b O @ - b O ‘@
1PT ¢ w i w
| A D cw
T b G(b—
C
p - P
T . p . 1D e IR al® o
b i CIA b i cA P w P
| d1
o) l S P Tt b G‘—@ Tt 5 O—@
b (A ® ®
Tt
o P _P 20 gt £
b i pA i CA o° H
5P PP (a)-1 (b) 0
b "¢ &€ ¢A ¢ ()1 (dpne of these
_ Ans. (b)
eeE0 | 1 I | 1 E |
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Reqd. limit= . O Whenx @& mh  ph

qd. 3 ofcholf8 F i & pid ciB R
e e C, Ol h Bh PP

, O 8— p T T p

v 0Ma& o mh

phQéii phcBha  p

(@0 (b ofiQ¢ i
(0 k (d) k! ahx  pf8 R
A A ~ ~ -
ns. (c) ¢.. 01 h mh
5 11 c 5 g ¢ Qi P P
b LA 1 TiC p P
L d1dec 1L p lieC ¢ Since L.H. limit | R.H.
Cp THeC TTLp , 00 h BH 0 @itae0i o
| &G
T p 25.1F]. By g+ B
A
R he lmE ="
s ITE o
. A TEC b, (@) a (b) 2a
v ST o B2 ¢ Y (ia (d) 0
7 Ans. (d)
O—Ag2§ M p P g
b~ p b g YOy 0
€ P bO = 5 G‘ n
B i EeE P
. G
ch y O
24.1f ), “f> R A e & —t
?=|=.s }
» E ..Then E"l» » 8». h pp 2
.OJ’D —8
C
O = isequal to ¢ , @ &)
€Y . (b) D
(c) - (d) none
Ans. (d)
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26.1f E (LI
(@) all k (b)0 k<1
() k=1 (d) fork > 1
Ans. (b)
£ i QEA . €
- Q——38i QA
b I P b ¢ P

X @ "QgAdoes not exist but if

. € L 21 QtA
Q— moMe, O—— T
b ¢ P b & P

ooo%GS—p nm m Q p

x

° e E

27. E"F "2 where {x} = x-

[X] denotes the fractional part of x,

@1
(c) 2

(b) 0
(d) none of these

Ans. (b)

00 {nx} < 1, for n-=

B
OB ¢ o ¢ — -
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28. If [x] denotes the integral part of x,

[ ] .E = 9.

then 'E"F : is

(a) x (b) x/2

(c) x/13 (d) independent of x
Ans. (b)

nxil < [nx] O nx, for

B top B t6 B &t

EE p . EE P
w € € W
C C
Ee p. p B tow
S w - S
CE € €
Ee p
cE
€€
L
b Ce 3
. £E P
a, O——w - «a
. Ce S
w ., W
—_— G —_—
C S
1, 2, 3,¢€é, n
29. If [x] denotes the integral part of x,
and B}, e
2 el
(@)= (b)
(c) x (d) none of these
Ans. (a)
N A\l p \ c = 8 p
w W T W T E W T
€ € €
¢ w
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; O(I) ®w E ®©
¢y : ,
) Ccn ow E ¢ w
b €
30. E'l "I HR - «4++ — «F8°
E —«Fi=
(a); (b)g Fo <
(c) 2 cotz— (d) none

Ans. (D) OAL AT-O cAic¢h

C-OA1 -AT-0 —
e @
Posr PRid P opes
C S S S S C
CY —AiI-O cAich
CReqd. limit=, OY
v &y
X O’\’; Q) éCox
&o¢ OAF _ &
- € g—
. — G
(0 C O
P Gece

Nle

P

116

ISI OBJECTIVE _SAMPLE PAPER
WITH SOLUTIONS

SETT 15

o Vi:dg- ve
1. Let f(x) =M g <

|
where p is a constant. Thegq— B atx
=0is

(b) Pt
(d) independent of p

@p
(C) P + mm

Ans. (d)

@
Eaw)
n n

p T
p T
n

Cf Tt
2. The number of solutions of the

equationse
[ ]

° ° is
(a) zero (b) one
(c) two (d) infinite
Ans. (b)

m p &
Hencew= p m ¢

p ¢ m
=-1(-2)-1(2)=0

Hence given system of equations is
consistent and since have no two equations
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areidentical, therefore number of solutions
iS one.

3. If p(x), q(x), r(x) be three quadratic
expressions in x and f(x) =
- Ao > e
o Ale e
m'e Ale Mo
denotes the derivative with respect to X,
then

(a) f(x) =1(0)
() f(x) = -f(0)

, Wwhere dash

(b) f(x) = 2f(0)
(d) none of these

Ans.(b)Letp(X)= 6 ©® hA ®

G €0 DM ow 60 Lo

f(x) =

2

M OO0 aE® Qo 0oL
COHO ca o & CO ® U
A é 6

@ Q0

C® & U o

» & o

= 2£(0)

4. If =|=o -H-o ==|= =|=o

+e E e, wherea,

b, b /B b ¢ 4 suchthat$+ =+

+ + = =0 then

(a) a=3/4, b=5/8 (b) a</4, b=
5/32 (c) az, b=2/3 (d)
none

Ans. (b)

Puttingx=0&0 p

Differentiating both sides and putting

117

X=0,wegetd T
Differentiating again and putting x=0

~

We getd @ 1w

Clearly,a= ® & ) 6> & &
¢ O & mCH Hd ®
Cl=da=pd 10 & -hd —
5.1f] ,¥,I ¢ R, then
" a m equals

mm .
@m’ *° by g’ * "
Cm’ " (d) none of these
Ans. (d)
Applying
606 06 ,wehavay0

6.1fff ¢ -°

|
=* =« * then |}
|

(a) equal to zero (b) independent of

X,Y,Z © ° " (d) ——
Ans.(a)

¢ QG ¢ C Y
W= o O o O p

U UL U U p

¢ Q Y

o O p T

U U p
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7.1fB. - A= p»and
>»h h ¢ hhMBh and
250 h » h ) be three digit numbers,
) ) )
then =
) ) )
@) ) ) (b) »
) ) ()7
(dyo
Ans. d)
| qnén
| | |
(= 0] X (0V]
cb oXx TW

| | |

v X w [YOYY Y pi¥Y]
CQTTO TUTT TUTT

| ¢h i o
=V C C L

CTMTP TP TTTT

) Ao > e
8. Iff(X) = wm) A »>> , where
-y ANy N

p(x), q(x), r(x) are polynomials of degree
3, 4, 5 respectively, thene » Yisa
factor of F(x), where
@m 1 (b)m 2
(c)m=2 (dm 3
Ans.(b)F( )= 01} )=B 0 (
C @ | will necessarily be a factor or

F)Cm ¢

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

118

| |
|
and = L4 4L 1‘ e, then
L o0 4 <
n=
(@)1 (b) 2
(c)3 (d) none of
these
Ans. (c)
W=
() YO 0 ®
() Y YD 0w o0d
A ™M YO YO O O O0d
@ L1 11
@ Y& 0w ;’
A CYD YO O Ol
& Y o}
CYD YO O Od
Y ¢ "
© ~y 9 YO oY
Cn=3

10.1f f(x) = cos[' [x+ cos[' x], where [y]is

the greatest integer function of y, then
Z

f=2=

@o (b) cos3
(c) cos4 (d) none of these
Ans. (c)

f(x) =cos [ ]x + cos [ X]
co- ®éi- A6 Ai-d
ATtO n AT10 ATt0
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11. Let g(x)=

Be > B » J-
B i i .
| | U | VE

where| is a constant, theri .1

>

@o (b) 1
(©)-1 (d) none of these
Ans. (a)

G— -"Ql é@iQn T

‘o

60— qQn =

‘o

12. Chaose any 9 distinct integers. These 9

integes can be arranged to from 9!
determinants eachof order 3. The sum of
these 9! determinantds

@0
(c)<o0

(b) >0
(d) 9!

Ans. (a)Let the nine distinct digits be
& hd /B hd

Let w = one of the 9! Determinates then
there exists

| Determinanty = adding 9! Determinants
obtained by interchanginy & @ Q&
such that

® @ T

Thus 9! /2 pairs of determinants will be
there such that sum of each pair is zero.

CRequiredsum = 0
13. If a complex number z satisfies
0T E_ee

- s W
represented by z is

rihthen locus of point

119

(@) lz|<5 (b) z| > 6
(€)1<fz|<3 (d) [z|=5
Ans. (a)
Cal T (S8 SSs
Sincel | QZ s ss
A8 §S
¢ $s ss P
¥ ¢S v T
(IzF5)(|z] +1) <0 [z <5

14. If |z|= maximum {|z+2|, |2}, then

@] -z=1 (b) [z +z=2
(€ [z+z=1 (d)z=%z
Ans. (b)
|z| =[z +2]
72z.= (2 +2)(z+ 2)
z+zz-2 |z+z=2
|z|=|z2| zz=(z-2)(z=2)
z+z=2 |z+Z=2

15. Let a be a complex number such that
laj< 1 and» h» h» FB be thevertices of a

polygons g + + E 48

for all k= ihp Blie 3,
within the circle

@ » —

P #F s
O 7§
©» — s s
@ = s s

t
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Ans. (a)
Givend p ® © E &
a — -
, . Ss Lo
a s s 5 5 S P

& lies within the circle

a —
S 8

16. The number of ordered triplets of
positive integers which satisfy the

inequality 20 o « IS
(a) (b)

(c)
(d) none

Ans.(@Q)¢TT @ @ &
v M @ §

17 @ © ® TR
Where a=x-1,b=y-1,c=2z-1
CReqd. number E
= E

17. Let A= {e he he he he }. Then the
number B={« h h he he }. Then the
number of oneonemappings, from A to

(a) 40 (b) 44
(c)6 (d) 24

120

Ans. (b)

Requirel number=s! S

pemE - —
M MU p TT

18. Number of divisorsof 8 8 8 of
the form 4n+1, n¢N is

(a) 46
(c) 96

(b) 47
(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

® All numbers of the from 4k +1,
or

(i) 2 or 4 numbers of the from 4n
+3

CNumber of divisors of

N=¢ & & & hwhich are of the from 4n
+1 excluding 1

= number of terms in the product

1+t p v v ULV p X
number of terms in the product

X)+

0 0 X X X pPp UL UL UL
P

¢ T O ¢ o 1T p

TX

19. If m = number of distinct rational
numbers = ¢ h such that p, g¢ {1, 2,
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3, 4, 5} and n= number of mappings from
{1, 2, 3} onto {1, 2}, then ninis

(@1 (b) -1

(0 (d) none of these
Ans. (c)

n=¢ ¢ @

& T 0 ¢ p p WWIi- -
Cmin=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 mn+1 = 0. Then distance of
point (m, n) from the origin is

(@3
()5

(b) 4
(d) none of these

Ans. ( c) Total numbef selections

a p p (number of ways in which no

book is selected = 1)

Given, & p P CLUL «a

p CLo

C¢ cquort [¢ m+1=n]
n=4, m=3

CRequireddistance#1d & =5

21.Letf(x) = viie ko ¥+« Po

V-+ <=|=-o=|=l luo I e fthen
(@) x¢R
(b) x® (empty set)

() x®R-{x:x= (2n+1)5Where né I}
(d) none of these

121

Ans. (c)
Clearly f(x)= g(x)

But here sec x and tan x should be defined

Co ¢ p-REND

Cx¢Ri{x:x=¢c¢ p-FEvQ
22.Consider a set P consisting ai

el ements. A subset
thereafter set P is reconstructed by
replacing the elements of A and finally
another subset 0BG
number of ways of
such that (A B) is a proper subset of P is

(@ - (b)

(c) * (d) none of these

Ans. (b)

A

6AOb

of

For any elemend of P, there are 4
possibilities:

(i)

WPOoOWE QO

i) ©eoMoDde 6
(i) o HoDH
(V) @eomE Qe s

Total number of ways for one element of P
and two subsets A and B =4

C Total number of ways for n elements
® O B hd  of P and two subsets A and B=
T

Number of ways in which one particular
elemento ¢ 0° 6 ©

Cnumber of ways imvhich all elements
OhoMBh ¢6° 6=0

choosi
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Cnumber of ways in which at least one n=3m
element of p does not belong to
A B=t1 o _ _
24. Triplet (X, y, z) ischosen from the set
CRequired numbert 0 8 {1, 2, 3, é,yazThesuch th

. L number of such triplets is
23. Suppose= h=h=h=M h= are

thirty sets each with five elements and (@)= (b) = ¢
| R 8 ||. are n sets each with three ©)= - C) LI
elementssuchthag . = z° || w8
BT Ans. (d)
If each element of S belongs to exactly ten
of the=Mjand exactly 9 of| .Nythen the Number of seleatins when x <y < z
value of n is _
Number of selections when x=y <z
(@) 15 (b) 135
(c) 45 (d) 90 (Here in fact we have to select only two
numbers out of n numbers).
Ans. (c)

Crequired number= +
Since0 has 5 elements, we have

25. There are n locks and n keys. If all
locks and keys are to be matched 100%
then maximum numbers of trials

B €0 VUV OTT PUT
eéeéée. . (1)
Suppose S has 6émb disfeguﬁeg?reelements.

— (b) B »

Since each element of S belongs to exactly (a)
10 of 0 dewe alsohave (c) (d)

o . Ans.(a)
€0 p1ah
Maximum number of trials to match first

From (1) and (2) , we get 10m = 150 lock and key is (nl).

Max. number of trails to matctecond lock
and key is (n2) and so on.

m= 15

Sinced has 3 elements and each element of _
S belongs to exactly 9 éf &, we have CRequired number8 1 ——

26.1f "l i & "Hi &1 "I 'He "Hi &1
to EGED E6 b THHE vmd bW ¢
-H-|7| ordered pair (a, b) can be

3n=9m
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(a) (6, 2) (b) (8, 3)
(c) (22, 8) (d) (11, 4)
Ans. (c)
Oli ATcO OAD ATcO O AR
wEé i o ax
OBl AT —eme
 OHIBATW®O
Ol AlwdO
OERT® X
OBd Al <
P BED
C
X Ok
p Okb p — —

Tw

—— (Squaring both sides)
"o 11T o o Qd T
sin2x = 22- 8

27. If ur denotes the number of onieone
functions from
{e he B he, <=« he B h}such that

fle. ¢y for i= 1,02, 3,
@9 (b) 44

(c) 265 (d) none of these

Ans. (a)

0 = number of ways of putting
o hoo BB hoo in r corresponding place so that
now is put in the corrgmnding place

=ffg— - E
PSS .
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o) ey

A A~ A

Go Tas 5 sa PCT P
o o

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)

Givenx+ty+z= 6 €é. (1)

X, Yy, 2% N and are unequal
X,y,z% {1, 2, 3} and are unequal

CRequired number of solutions= 316=

29. The plain containing the two straight
lines rb= apt _bpand rb= bpt * apis

@[ a bg =0
(b)[rp a0 a® {b=0

e, r then
©[p bp ad 4b=0
(d) none
Ans. (a)

Given lines areg=ap+_bpé € € € . .

. (2)
lines (1) and (2) intersect at(abp)

(1)

/////

Then the plane passelrough (+ bp)

Also, line (1) is parallel todand line (2) is
paralleltoa (ap bp)is normal to plane
containing these lines.



Solving Mathematical Problems

CEqn. of reqd. plane is

[rp- (ap+bp)].(ap bp)=0

ro(ap bp) - (ap+bp). (8@ bp =0
[rpapbg =0

30.Leta= 2 -2kandte= . |fepisdz

a vector such that @ce= |cg|, |@ag =21

and angle betweer| (@ {0 {-p=

(a) 2/3 (b) 1/3
() 3/2 (d) 1

Ans. (c)Given @= 2 -2W% dz
b= ~ + dz
oa=icé 6ééé. (2)
Angle betweerfap bp) and &= -
Now, |(@ bp) Qg |® bp||dsin-
-gag é ( 3)
From (3),® (& Y

(@ ¢P.(® 6P=8

@ Y cE Y

& o cms Y(from (1))
CEx p

From (3), |(@ bp) Qb= -.
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TOPIC-WISE OBJECTIVE
SOLVED PROBLEMS

THEORY OF EQUATIONS

1. The sum of the roots of equatien

° is
@o (b) 3
(©)-9 (d)7
Solution- (c)

Sum of the roots =

B

2. The sum of all the roots of the equation

- - - -

° ° is
L4 ) 2
(6 (d) none.

Solution- (a)” x-Z =t

0O 0 ¢ T

Ct=1-1, but-1 is not acceptable.
So, x=3, 1.

Sum of the roots = 4.

3. The equation e ° °
° has

@10 ()6 (c) 2

(d) zero real roots.

Solution-



Solving Mathematical Problems

LetQw ow X0 LW CwW P
MM w ow X Lw W P
Here f(x) and #k) has no sign change.

By sign rule, f(x) = 0 has no real roots.

4. The equation®
+- 0 have a
common root then the value of k is equal
to

(@ -6
()5

(b) 4
(d)6

Solution- (b) From the above two
eguations, we have

W () p
o & ocuvcp 0Q 0

L XQ. qu

~

an TQ p (p
g Q 18

5. The numbers of solutions of the equation
“ e "Hi ¢lis
@1 (b) 2
(€3 (d)

none

Solution:(b) Two graphs below intersect at
two points only.
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6. The equatione = e |
e 3 has
(a) Allreal roots
imaginary roots
roots (d) none

(b) one real two
(c) three real

Solutions: (b) Differentiating the
function w.r.t. X, we get

~

Mw 0w ® 0 W
0w W ™ ®
"Y&Q ¢  1rhas no repeated roots.

7. It 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

(@ 2
(c)4

(b) 3
(d)none.

Solutions- (c) Irrational roots occur in pairs.

If one root i M@ then the other roots
are:/id  Vich Mo Madid  Ma

CNumber of roots are = 4.
So, the lowest degree is 4.

8. If» hv M8 &v. are the roots of the

equationse® = Fe { 4« R | g-
) by > 88 ).
equals
@y" LT
(©)nas * (d)
none
Solution-(b) | w | 8 w
| O £ OO
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Differentiatingw. r. t. X,

W |
| ® | 88 |
| ® | 8 @ |

w | 8 w |

&)
E

Putting x § hwe get

8

| & £¢@

9. Letp, q'{1, 2, 3, 4}, the number of
having

equations Ofwe
real roots are

Ao

(b) 8
(d) none

Solutions 6 I 0 ptn mfor real

(a7
()9
roots.
e, 1N

Now, if p =1, them)

T, i

.e.g=2,3,4.

Ifp=2,them} W ie. q=3,4.

Ifp=3,them} pg¢g=4
If p =4, them}  p @EA

There are 7 such favourable cases.

10OLF n ¢t

F

T

o O

F YR

equatione | e 4k are imaginary,

then
@7 <1
(e =1
none

)i~ <1
(d)
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Solution-{ Ay OS NR2G&a | NB AYIl 3
O TOO T

G KS Ne2Ga h FyR i |NBE 3A
— o’

hero —24 8

| YR Tsoh” =3i~,
Moreover; " = — —— -
T p¢h @8

Ch =i & >1

NUMBER THEORY

11.¢ K S O2y3INHSYyOS opE M M
(@) 7 solutions  (b) 6 solutions
(c) Unique solution (d) No
solution

Soldion:- (a) 35%14 is divisible bg1
ged (35,21) =7

and 7 divides 14, hence the given
congruence has 7 solution.

12. The maximum value of f(X) &
G6KS NBZ2HRANIE VI 2@&NIGK Sy dzy
FYR H X E X o A&
(@ — (b)—
(©)— (d)—

Solution-6 60 WLT | b 6 I < Aa

maximum when a = b8
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Here (x2) + (3x) = 1 then(x2) = %2 = (X) 15.The sum ifthe series; — E
C Qw - - - g IS
F 14 rS v ('a)“_ z e = ~ (,b)_
1IB3.LT | 0 O0Y2R VYo P t NR QS(C)I_JLKI- u HOROI'(di:NoXe
() ged (b, n) (b)b
(©n (d) none Solution- () — E -

Solution- (a) gcd (a, n) =d - - - - E —_— — -

d"a dnbutii (ab) — 8

d acb,d a 16. The sum of the seriesT =

d” ac(ach)=b = E =S

d a,db. (a) 1 (b) 9
Same as gcd (b, np=So, gcd (a, n) = ged (c) 10 (d) None
(b, n). . oW W

Solution- (b) S =
14. The highest power of 3 contained in .
1000! Is E P pm 8B
(@) 493495 () 494d 17.The last digitof  is
P ©@ (@3 () 7
©1 (d)
Solution- (d) P= 3, n = 1000. None
Solution-6 I 0 n o o 0Y2R

The highest power of 3atained in n! Is
given by

~

QEA

C ll ™
C 'll m-
[Th

3
n
PMMMPTNMNTM PN

) o
PMMMPTTT

"YEO € i
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T 0 ko (mod10);

i.e. last digit of o is the last digit ob

Now,o Kk p G € Q@
o kpdé@Qm
So, the last is 3.

18. The remainder when
divisible by 7 is
(@3
(©7

(b) 5

d?9

M N

0
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Solution-6 6 0 HHHH o Y2R T ¢ kpdéQo

CCCC HT Y2R 7 ¢ kctaé Qo

¢ CCC -1pmod 7 ¢ 8ko YadéQo

¢¢ecg k p mod 7 ¢ kodeQo

C¢cc & YZR T So, the least positive residue is 3.

CCCC 9mod7 o p Y2R 21. ghe remainder when 4(29)! +5! Is

divisible by 31 is

19. The unit digit of is a3 (b) 5

(@3 (b) 5 )7 )
(©7 d)9 None
Soltion:- (c) Last digits Solution-6 R0 2 Af a2y Qa G(GKS2NBY

Coox X @ prlsaprlmethen.(ﬂnqu.M noyYz2R

The converse of this theorem is also true.
cooXwaeQm . A .
X @ {2Z 0e 2AfazyQa UKSZ2NBYZ

cooxkoaegQm

(30)! 4m n 0Y2R omM03X aAiryos
ooykpasqam §
B1l-MOOHKMPLH bwM™ n O0Y2R owm
cooxkv aegQm .
eH pH bwm nNnoY2R om0
HOOT M O0Y2R no 3
29! -m n 60Y2R om0

CoO0X &ookxaeéQ@Qm 5
4(29)!-n n o0Y2R om0

Unit digit is 7. 5
4(29)!-n B MHRN n o0Y2R om0
20. The least positive residue in (mod 23) .
is NMOHMUOH bwmH~ n O0Y2R oM
@3 (®) 5 NOoHPOH bpH noY2R om0
©7 d)9
Solution-L F | 0 0Y2R YU (GKSy o Aa alFAR (2
be the residue of a modulo m. 22.The smallest positive integer tHads
. v e remainder 4, 3 and 1 when divided by 5,
LF k 0 Ykz(*Rl EYUO. UKSY 7 and o, respectively, is
But the 23 is a prime &i& a prime to 23. (a) 211 (b) 201
.8 CSNXI (Qak fikS@NBY= (c) 199 (d) 189
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Solution- - n 6Y2R po Endsin9c o o o o B
o 0Y2R 10O Endsinlc ho ho o ho B8
M 6Y2R G0 24.The last digit of is

Let X 4 +5t, tNZ @1 7 (@©9 (d) none

{2Z n b pd pal ®&W2 R MEoRthR The sV digit of Uss 9.
Let, t=4+ 7u, ¥ The last digit ofGis 9.

S0, X =4 +5 (4+ 7u) = 24+ 35u. Thus, the last digit @ is 9.

Hn bopdz ovpodY 2HR  HJDO n 6Y2R U
36ucdz -23 (mod 9) -dz -23 (mod 9)
LINEAR ALGEBRA

23¢dz n 6Y2R o0
25. Which of the following sets is not LIN?

Cu =5 +9v (let), vy (@ Rh <L <L inavectorspace

CX =24 + 35 (5+ 9v) = 199+ 315v. of all polynomials over the field of
real numbers.

So, the smallest positive solution is 199. (b) F:RE F8  in a vector space of all
polynomials over the field of real
numbers.

23.The last digit of s (© hhh h hh h h hhh

@3 (b) 9 inT 4
(€) 7 (d) 1 @ hh A KRR AR R in

Solution-(d)o k 0 & ¢ '@ 1 T

L Solution- (a) Let a, b, ¢ be scalars such that
o kwadeQm

a@)+bX+p( @ @)=0t (a+c)+(b

(0) T OY2R MU +C)X+:Oi a+C:0’b+C:0'C:O
o M O0Y2R MnoO t a=0,b=0,c=0.
o o oYz2 M0

R CThevectors 1, %, & & are LIN over

o =0 o & c &k GKS FTASER 2F NBIf y2Qad
o GéQ@m M O0Y2R mMno bop Gb GH E m

More explicitly, we can write

By definition of equality of two polynomials
o O & E m
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CThe vectors are LIN.

(c) 41,1, 0, 0) + b(0,41, 0) + c(0, 0, 0, 3) =
0

W T
O O T
O T
o0 T
only solution.

b O O G Tisthe

CThe vectors are LIN.
o
Q T

m+ rank(A) <3t the

© N0
CcC © Q

set of vectors are linearly dependent.

26.The eigenvalue of= , where A =

, IS
@3,4,5 (1,23 (¢)5,6,7,
none
Solution- (d)” A¢<'L=0
P - T P
t QQ0w 1 _ P TC 4
o PP - ..
p _ ¢ _ O _ T phcho

CFor the matrixd , the eigen values
are:p  phg pho  yg

27.Let! 4 be the vector space of all
2  matrices over R and

Let:: : dooﬁl A s Qu

®* * Def» v a thendim ¢
o )is
(@2

(c) 4

(b) 3
d1

(d)

130

Solution- ()0 . 0 & paf
T T
a; dmp 0 )=1.
28.Let T 4 hm >n, be a linear
transformation.

Consider the following statements about T
()T can be one to on€ii) T can ontdiii) dim
Tq"oox y

(A) Only (i) is true (B) only (ii) is false

(C) only (ii) is true (D) only (iii) is
true
Solution- (B) TY 'Y hm>n.

i.e. no. Of elements in domain < no. of
elements in range.

i.e. T can be one tone is true statement.

But T can be onto is false as m > n.

dm(Tiyouox y Aa taz |
m.
29.1f A =$ =|j+ "B R  thenA
has eigen values if k is
(AR (B)C
©Q (D) All
above

Solution- (D) Ch. EquationA-<L=0

t - T

G NHzS
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CO TW TW ® L.
L O W
C
Hence the eigenvalues of Abe a+ b angd a
b.

Then A Bs eigenvalues when k =R, C, Q

30. Theno. of solution of the system of
equation

2X+yqz =7
X-3y+2z=1
X+4y3z =5

(a) Unique solution
(c) many solution

(b) no solution
(d) exactly two

solution
¢ P P
Solution-(b) p 0 ¢
p T o
N AR
¢ P p ¢ P P ¢ P P
p o g X p T O X p 1 o
p T o p T o m T T
Rank (A) =2
¢ P Py ¢ P P dx
P O G P T 04geo
p T oqy p T o q
S P P d x
P T O do
T T T gp
Rank (€ b)=3
C NIyl 6!éb) r NIyl o!

The system has no solution.
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31.The equationave
XQy +2z =4
3xX+y+4z =6
X+y+z=1

(a) Unique solution (b) infinite
solution (c) no stution
(d) none of these

p P QT
Solution- (b)A=0c p T @ D
p P PP
p p C T
m T ¢ 9
m 7T T T

Crank (A6 B) =2 =rank (A) <3

Cthe given system of equations are
consistent & have infinite numbef
solutions.

32.If the matrix A = , then find

the matrix="
(@) 2=
© " =

Solution- (b) "A-<L=0

(b) "=
dA

Co e
33. The following system of linear equation is
Oz2zyaitlitryl AF h3I i R2yQil
X+3y+z=3
2X+3y +bz =4
neE bgpeé bhi T i
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@ (1. 3)
(c) (7, 10)

(b) (5. 10)
(d) None

Solution- (c) Given system of equation can
be expressed as AX =B

Argumented matrix [A B] =

p o poO

¢ o uvtT D

T w | f

p O P o

m O o C

m o| 1l PpPg
p O P o

Dn o o ¢ Y Y oY
nm o | xI pm

Given system of linear ediien be constant
i.e. rank (A) =rank’(B) =3

AOSIO o -mn Ir n

t h o 1 3 j r wmn

34. Letx & yin4* be non zero row vectors
from the matrix A =« Fwherer«1
denote the transpose of y. Then the rank
of Ais
(@0orl (b) 2
(3) at least n/2 (d)
none

Solution- (a) A =

Then A is a matrix of order J.

If A'is nonzerothen rank (A) =1
If A'i zero mtx. Then rank (A) = 0.

35. Which of the following is false?
(a) The eigewalues of Ermition
matrix are real.
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(b) The eigewalues of real symmetric
matrix are real.

(c) The eigewalues of skew
Hermition matrix are real.

(d) The eigewalues of unitary matrix
may be real.

Solution- (c) As the eigenvalues of skew

Hermition matrix are eithepure imaginary
or zero.

36.Let! ., 4 be the set of nm matrices
with real entries, ifall AL . 4 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 neg@tive eigenvalues.
37.Which of the following is true?

(&) 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) issaid to be diagonalisable if it has two
different eigen values.

g TUT is lower triangular matrix, its
diagonal entries are its eigen values since
they are distinct .

t the matrx is said to be diagonalisable.
38.If V is vector space on the field 34 and
W wq  thenVhas
o

(a) 27 elements
(c) 30 elements
elements

(b) 9 elements
(d) 15

Solution- (a) since, dimV = 3 aad 34 =
{0, 1, 2}

So, they ar@ elements in V which can be
expressed as the linear combination of
elements of basis.

39.If V is a vector space over the fialfFy
and® g A1 then V has

o

(a) 49 elements
(c) 128 elements

(b) 14 elements
(d) None

Solution- (a) Since, dim V = 2 aad7y =
{0,1,2,3,4,5, 6}

So,there may beg( 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}.

40.1f V is the real vector space of all mapping
froma toa,

133

I l: B+
0L B,
(A) Neitheryr norr is a subspace
of V.
(B) 1+ is a subspace of V, but ngt.
(C) 1 is a subspace of V, but ngt.
(D) || = <y are subspaces of V.

Solution- (D) The necessary and sufficient
condition for a norempty subset W of a
vector space V(F) to be subspace of V is

I+ |~

abfC FYR F2WW I ftoW 5HB o]

<MW
Hence both ho satisfied these conditions.

41.Let P be an n m idempotent matrix i.e.

I |k Which of the following is FALSE?

(@) |Fl is idempotent.

(b) The possible eigemlues of P can be
zero.

(c) The nondiagonal entries of P can be
zero.

(d) There may be infinite no. of m
non- singular matrices that one
idempotent.

Solution- (d) Given P be an nm
idempotent matrixs.& 0

If P is idempotent thed is also
idempotent P (RI) =0

t the possible eigenvalues of P are 0 and 1.
+ nondiagonal entries of P can hero.

So, (d) is false.
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42.1f Ais a 3 3 nonzero matrix such that
= =0, then the number of nexero
eigen values of A is
(@0 (b) 1
(©2 (d)3

Solution-(2)0 T

A is nilpotent matrix, so all of its eigenvalues

will be zero.
43.LetT A A be alinear
transformation defined by T (X, y, z) = (X
+)
(@0 (b)1

(©) 2 (d) 3

Solution- (b) T(x, y, z) = (X +y2) Now, (X
+y, XGz) = (0, 0)

t X+y)=0,@@)=0 x=y=2z

t N(M<a,-Ah A - An 2
i.e. nullity = 1.
ABSTRACT ALGEBRA

44. et 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)HereG={1, Ww }

So, G is an abelian cyclic group of order 3,

since

1 w §]
1 1 w )
W w §] 1
V] ) 1 W

45. The irreducible polynomials in C[X]are
the polynomials of degree
@o (b) 1
(c)2
(d)None

Solution:- (b) The polynomials of degree
0 are the invertible element of C[X].

By the fundamentaltheorem 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 :
(@) The polynamial= <L s
EOOAAOAEAT A EI
(b) The polynomial< is
irreducible in Q[X].

(c) The polynomial< is
EOOAABAEATI A EI
(d) The polynomial= is

EOOAAOAEAIT A EI
Solution:- (c) The polynomial®  pis
OAAOGAEAI A EI

Asy phchoft ¢ @O ®  p.

£ o pmm k T i TA

d4fuvy 8

8

V)
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® pEO OAAOAEAI A ET u . B(X)
S
47.letf:G Hbe agroup / ViRl S
homomorphism from a group G into a =i / : -
group H with kernel K. If O(G) = 75, / e
O(H) = 45, O(K) = 15.Then the order £,
of the image f(G) is :
(@3 (b)5
(c) 15 (d) 45
. A X -1 |0 ¥ |1 2
Solution:- A £ e
PX) |0 [-1 |0 |4 |27
off(G)}=0- — — u8
48.Which of the following is a cyclic CP(X)=® p <O p.
group?
(@) d d (i) ¥ 50. Any group of 2p, whereip a prime
S (iii) o number has a normal subgroup of order
d S (iv) None p, then the index of subgroup H in G is
Solution:- (iii) Any group ¥ ¥ is said @P " (b) 2
to be cyclic if the greatest common divisor (©)— (d)

(GCD) of p and ris equal to 1. Similarly, none
fora 9 o iscalled cyclic if GCD ) .
between any two is equato one. Solution- (b) Given that O(G) = 2p.
0 GCD of (12, 9) = 3 Since p is prime, and
(i) GCDof (10, 85) =5 .8 /I dOKeQa (KS2NBYZ D K
(i)~ GCD of (22, 21) & (21, 65) & order p then the cyclic group, H = {a,

(22,65) = 1. & B &1 }is a subgroupof order p.

d d d is a cyclic group. i , ) ,
CTheindexof HinGis=— — (.
49.Factor P) =2 &+ in Q[X] o

@) L L i) L 51.1f 1,4 u B hw  are the 12 roots of
unity forming the cyclic group under
multiplication. Therd generates a
cyclic sub group of the above containing:

(a) 12 elements (b) 9

elements (c)8
elements (d) none

~

(iii)
(iv)

- 1= I+
I= 1=

Solution:- (i)
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Solution- (d) The integral divisors of 9 are REAL ANALYSIS
1,3,9.
54.1f f and F be both continuous in [a, b] and

CAll the elements of order 1, 3, 9 will give I NE RSNAGIFOfS Alyx 6FX 60
subgroups. in (a, b) then f(x) and F(x) differ b

(A)lin[a, b] (B) xin [a, b]
(Suo,)‘{l } has the subgroups {e¥ (, &4 ), (C)constant in [3, b] (D)

: none

So there is 4lements. . , .
Solution- (c) Sincehey are continuous

52.The n equal rotations of a regular
polygon of n sides

TQOEOD I' CQOED

(a) From an abelian but not cyclic Let%¢x)= f(x) z F(X)
group s o )
(b) From a cyclic group b % @ &0 A® Bo(x)= E8AS8
©52yQi FNRBY F 08 0tRB N dzLJ
(d) From nomabelian norcyclic 55. Let]. o - v e'Hi & then
group.

thevalue of E'|, | « e
Solution- (b) The rotations are the ) 2T e I o M g
generators of the group G. "0

(@) ¥2 (b) O
Hence, Gnust be a cyclic group. (€)% (d)-Ho
53.LetG ={¥ ¢ Z =1}, then under Solution- (d) Value =
multiplication of complex numbers I

(a) G is a group of order (finite) p O _

(b) G is a group of infinite T O 08 MA T Do

(c) G is a cyclic group b

(d) None of the above. o—

b

Solution- (c) Let G ={gc 7 Z =1}and ) 7 W . 65— H
F e

Thend &% G~ & =17 a” =1. 56.1f ¥ be a convergent sequence of

positive numbers ¥ - Y
aa” =a “a =1, v = then E'lv ¢
CG is closed for multiplication. @-v v (b)- v
Andm inverse of every element in G. Hence, -V ©-v
G is multiplicative group. v (d) None
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Solution- (c)Let , G @

, P,
i =i l
G
, P, ,
i =i i
G
. P
o
G
. P
l — |
G
. P,
i = |
G
Adding all thesd,  -i -i i
boa - - ci
ta -i i

57.For every function f : [0, 1] s, which is

(6AO8 RAFTFSNBYyGAtof SoIOfR FZITAATASE TFQ

J XN [0, 1], we must have
(@ T QQ6 Bvo, 1
(b) f(x) x! x~ [0, 1]
(C) fe v. . .v
e ! ehe N h o

-l

@fe)-e We
o ! ehe N

h withe

Solution-6 R 0

f@)-fo @
®Q— 1 oho
mp 0 W @

¢l et 2NXa

if @ w, then'Q ——
Qo plo N mp

LT I o T R A R A B O N A
@ 0l
@! ohoN ip

t Qv 0w Qw w38

58. A function f is defined as {0, 1}, by f(x) =
;1 ; e —foralln=1,23,..if
given that # R {0, 1} then evaluate

. I ([ ] L [
=4 (B) =
© z (D) none

Solution- (C), Qw Qw

N

A OED
A P PP P =
6Op = =2 I E
bpccco
pp _P
£ & & p
A P« P
bOch‘8
p
pép

F 2 N dzf | 37};@9%

59. Let f be a differentiable function defined

on [0, 1],
k~ (0, 1 f(x) <f(k) = f(0) x~ [O,

M8 E r 12 GKSy
@FQ610 I' n YR FQ 6n0T
@0 FQ610 I' n FYyR F6n0

137

n
I



Solving Mathematical Problems

6O0TrTAROL KRNTF QO 1O
6RO FQ610 B n

Solution- (c) f(k) = f(0) is maximum of f in [0,

1]

C ¥FQo10 I n
Qo nG+—

Since f(h) < f(0) hv [0, 1]
t f(h)cf(0) <0

t m¢Q m

ADPSD® FQono X nod

60.Let§ +- MWL be sequence of real
nos. Defined as: +-4:-»
T then
(@) & converges to zero and{} is a
Cauchy sequence

(b) & } convergeso nonzero and+. }is a
Cauchy sequence.

Solution: (b)w p

o o —2 P
C C
p o ., P
w w — - W -
¢ T R
o o 22 s 8
¢ v T
) b pp . U
w w — — w —
¢ po Y

138

And so on.

YR TQon0

X.ode oo .
Sincew hw hw B @is a decreasing
sequence andb i i FB 8s a increasing
sequence.

{® }convergesto- @ C -p
- -8
Again,0 ——
w0 T
® G
» Q
w —_—
o
o 2
v
- Tt
Tk
pp
And so on.

~

o fd oy 8 &are increasing sequence &

o ho Foo 8 &are decreasing sequence the
{& } converges to limit

P

p"i‘ 5
Gw Cw O_T[ ] T

C{(I) } is a Cauchy sequence.

61.0n x = ¢ [0, 1] define T: x > x by T(f(x))
= °J] «™ «finxthen
a) Tisoneoneandonto b)Tis
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)) = Q0 Qb finx
t Letoho N &

S.t, T()) =T (®))

t . QoQo . Qo Q8
P W

i.e. T is on®ne

for each T(f(x))m only one X X,

St, TH(X) = Q0 Qo

t T is onto.
62.Evalate . [Joe Wéi o
hill e
h ° )
h o

By using Riemann & Lebesgue definition of
the integral

a) R, Io ., =|w Io .,

b) R Io ., =|)V .o .,

R .o ., =|w .o .,

d) None.
Solution: ¢) Using Riemann definition of the
integral (where the subdivision is taken of
the segment [0, 5] by the division points
o Mo B Fo on Xaxis) the upper ower
Riemann sums tend to the common value.

0(1-0) +1 (21) + 2( 32) + 1 (43) +2 (54)
=6

(Since the function is constant an each of
the subintervals)

139

CR "Qw Q& 6.

9 gl f dzI i'J}\}/EI GdKS [ S0 SNHdJzS
>(0],
We get

CL QuQn ¢8

O[1- 0]+ 1 [(2-1)+ (4-3)]*+ 2[(32) + (54)] =
6.

63. Let f be an one to one function from the
closed interval-, 1] to the set of real
numbersA, then

a) fmust not be onto

b) Range of f must contain a rational
number.

¢) Range of f must contain an
irrational no.

d) Range of f must contain both
rational and irrational nos.

Solution: d) y =O E T (let)
XN [-1, 1]
yN =R

t range of f must contain both rational and
irrational nos. f is onto here.

64. The sequence

-~ ~ —

n h M h n n mBs
converges to
a) — b) —2
o)1 d)——
Solution: b)Y ¢ ™M Y Y pp
“ m
Tt 'Y
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65. The sequence f0)=, o , 6

M h M h n n,... o .
converges to Gﬂ“ |f'1? W W
a) 2 b) 3 ? 0w v
- - éool € ww
°)— d— o Y
Solution:a)"Y ¢ "t Y Y ¢ B o
m Y p Y ¢ T+ 'Y ¢8 & 38
- ie
66. For x > O.OE Tride - is 68.If a is aeal number then
a) 0 b)-1 El - is equal to
=0 +7I
c)1l d) 2
a) k b) k
Solution-c) L=, OO&i~ , O- 00 wo d) None
Solution-b) A = STE wre
n , Q@ ~ . OQQ MO Q4 da E O P
(6] o _ . -
- » €
let nSAT-&O 10EB
Qo tor=E o N— OAT -

[Q I 2aLAdl t Qa NLHZ{"_S%\'I'—%SOEH—T-SPB

| LILX &8 Ay 3
¢ OEF AT-O

e ——— 8 I ATe6— OBI—
- ? ;. OBI—AleO—
Q p8 P o
O ATe0— ORI—
T de 1T e, Pt OBl—ATE0—
67. The function f(X) = " is
not defined at x = 0. The value which &
should be assigned to & at x =0, so that t ry
f(X) is continuous at x = 0, is _ Aie6— ORI—
a) acb b) a +b 0 w & &
oi TFH 1 THH d) & OBI—ATeO—
none € €
. .0
Solution- b) by Os_ p E 2
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by @) nmn 5 g So, the series is absolutely convergent.
m T ]
. . 70. E"1 % is equal to
69. The serie$ —is o e

a)/ 2y RAGA2y I tf& O2 Vééa?"%gaésﬁnot%xfst ntp?_J X Y
b) Absolutely convergent if gl
c) Oscillatory if pKn

d) Allabove Solution-6 0 & A~ O SFsm

none

Solutiond)CaseY LJ X n

tends to 1 forms the values that

P=-q are less than one as x 0. Thus,, O—
Then the given series becomes =0
o & 71.The net profit of an ingstry in a year is

given by y = 2ave , where x denotes the

N
Q
~
c
Mh

input.
This is ai®scillatory series. Then the profit increases in relation to
X if
Casef0<p<1 a) 0<a<x b)x=a
This series is : c)a<x<2a d) x<a
- P P P P = Solution- d) y= 2ax-® — QW CW
Yoo ot v -

R ) . Profitwill increase if 22x >0ie.x<a _ o
. e [ SAoyAlUl Qa uSau UKAA aSNASa Aa O2yUISNHSYUOD

72+ L. R —iﬁ- :
then E"4  m Thelis equal to
This seriesis® SNA S& YR LI X M®) p~ by ¢)2 d)none

So, itis divergent. Solutionb)d — & ¢ & MWC.

Case il p >1, the series is . . .
~ase P Sincel Ed 1 Ed B

x P P P =
Y — — — E e e P ian A )
¢ 0 T 73. E'———h || ,isequalto
. & [SAoyAll Qa (Said GKA® BSNASa Aa WBYyISNESY L
B 3 01 d) none
“BY =— — — E

The series is also convergent.
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Solution: @) , O—A_ ¢m 0

p

[ O a0 & 80 )
- " «h b oinm

Tt

74.The serie®, "l i —Z'IVF is
a) Convergent for all values of P
by / 2y @SNHESY

for P >1
c) ConvergentforP>1 and
RAGSNHBSYy
d) Divergent for all values of P.

Solutionc)yY OB+ —
Eot e —

A

A2
% T

B w is convergent for P > 1 and divergent
F2NJ t XK ™

CBTY is convergent for P > 1 and divergent

F2NIt X mo
75.Lets=. l'i 17« and consider the
seriesB . .
Which of the followingtatement is
true?
a) B=. is convergent
b) . + v Ho

c)B . is divergent
d) B . is absolutely convergent.

Solution:¢)Y OEdr ho -
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FT2NJ LI XM

£t ioe o T
Gl EF 1 E=— »p
SoB® QQL QB QQI

CBy limit comparison tesB Y is also
diverges.

76.1f ] e be a function defined on [0, 1]
and then the sequencfff{ ¢ }, where

B e=e.is

F2NJ LI oK M) MyRmiyconyesoqig i, 41

b) Uniformly convergent in (0, 1)
¢) Uniformly convergent im
d) None

Solution-b) I EQ & 1_ Ech

T[F]vt')"m‘l M o p

ph 0Mi @ p8
Then the sequence is point wise convergent
in [0, 1] and uniformly convergent in (0, 1).

77.Which of the following functions is
uniformlycontinuous on the domain as
stated?

(@) f(x) =e , xN 5 (b) f(x) =
-he v b (©) f(x) =
| 'Hebe v Z2F  (d)f(x) =
g h @ N nh p

Solution: (b) f(x) = -is uniformly
continuous in  phHs .

SET, COMBINATORICS,
PROBABILITY

78. The number of norgempty of a set
consisting 6 elements is
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(a) 63
(c) 65

(b) 64
(d) none

Solution:- (a) The no. of norempty
subset of a set consisting n element is

:C8

79.Le A and B be two sets having 7
common elements, then the number of
elements commonto= |- ®

is
(b)

@ao
(c) 49 (d) none.

Sol. (c) The no. of common elements to
0wneE® oOis=¢ 8

80. The number of squares that can be
formed on a chess board is

@vum [}

A T
Sol. (d) No of friends = n
Months (holes) (m) = 12.

By extended pigeorgHole principle,

& PP
€ p
pPC P
TW &€ OB

82. Let U be the set of positivéntegers not
exceeding 1000 then the number of
sets of such integers which are not
divisible by 3, 5, 7 is

(a) 204 (b) 224 (a) 255 (b) 456
(c) 230 (d) None (c) 457 (d) 256
Solution:- (a)A chess board has 9 equi Sol. ()
spaced horizontal and vertlcall lines we A - integers disible by 3
need to choose two consecutive
horizontal and vertical lines to make g B : integers divisible by 5
p square from among these which is done
inw W ways. C : integers divisible by 7
Similarly, ¢ ¢ square needs 3 nA)= — oohlb 6 —
f:onts,ecutlve horizontal and vertical lines, ¢ i & — oprc
ie.iny X X ways.
C 41 6Al 101 AkD ¥ & ORG&ESAD P " Mo@os 6
o v E p pu
PTITT CiED 6
oL
‘0 gy p pop Cmt P TTT
¢ <o X
81.How many friends must you have to 6 6 6 PRI o
guarantee that it least five of them will pTu

have birthdays in the sameanonth?
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By inclusionzexclusion principle,

[ # n(B)+ n(C) ZT{ I

B) Zl "zl o# # (R

543.

So, required answeris=< 0° 0 0

T U

PTMMTEO 6" O

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

@ - (b) -
(c) - (d) none.

Sol. (a) There are four possibilities in
each toss, i.e..

A = tall B = Head
A=Head B =tall
A=Head B =Head
A = tall B= tall

Total number of cases =t

In each case there are 3 possibilities of
not getting tail on the same toss,

C &AOT OOANIRA AAOAO
Hence the required probability is - 8

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

144

@ -
(©) -

(b) -

(d) None.

. # 5
Sol. (a) The unit place ok Where k is an

integer will be 9, 3, 1, 7.

X xx Té& otfg
G T B
kp addQ®QQO
Now X X Is divisible by 5if m =3 or

7andn=7or3.

Also,x X is divisible by 5if m =9 or
landn=1or9.
Now, X X is divisible by 5 only when

the last digit in the unit place is zero.
¢ 2ANOEOAA peoel AAAEI EOU

85. The total number of subsets of a set of
12 elements are
(@ 144
(c) 47900
4096

(b)
(d)

Sol. (d) Answer =¢ = 4096.

86. The total number of norempty even
subsets of a set having n elements is

@ | ®) °
©

(d)
Sol. (b) If a set having n elements then
total no. of subsets is ¢

Total no. of even subsetsisx 8

Excluding the empty set we have
q p as total number of norempty
subsets.
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87. A bar of unit length is broken into 3
parts X, y, z. The probality that a
triangle can be formed from the
resulting parts is

@) -
© -

(b) -

(d) None
Sol. (c) Let z = 1 (x +y)
x>0,y >0, (x+y) <1.

The sample space is®™ @~ - = 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 =

¢ 00i A8-8E0

88. Total number of nhonnegative integer

solutionsofe e e is
@ b
© - (d) none.
Sol.(c)¢ i p pTT O
p pPC

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

145

@ -
(©) -

(b) -

(d) none
Sol. ) AB=r; CD =

n(S) = the area of the circle of radius r =
i

n(E) = the area of the circle of radius-

-8

C 0 % —
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
@7,6
()51

(b) 6,3

(d) none
Sol. (b) We know thatg C v @
By tria, m=6,n=3
So, (b) is correct.

91. Total number of polynomials of the

forme e -H_v. & _Which is
divisible by e fwhere ik
hhBh is
(@15 (b)10 (©)5 (d) none
Solution: (b)
TakeQ GQ ©0Q®O ™
and Q @GQ ©QO T
implying & pQ & &
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Thus,b=1anda=c.

So, total number of polynomials equals to
p B

92.Lete « where a is a constant,
and all values of x lying between 0 and
2a are equally likely. Then the chance

that e « iis

(@)% (b) 1/3 (c)¥% (d) none

Solution:- (a)

LetOP=a, AP=x,AQ=y,a@d U
c A

Now, AB = AP, PQ = xy.

Also, MP = MO, and NO = NQ.

If A lies in MN then AB > a -

+ I

Thus,0 e «

DIFFERENTIAL EQUATIONS

146

93. The differential equation :—'.
« b he has
(a) Unique solution  (b) non-
trivial solution (c) finite
number of solution (d) infinite
number of solution

Solution:- A

y0)=1,givesQ p Q o 18

So, y =é&andy =-exare two solutions.
So, the ODE has netmivial 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.]

m,
94. Number of solution of the ODEr

~

« h e he is
@0 (1 (¢)2 (d)None

Solution:- (b)

— _WT_

1 has the general
solution

y=0ATM o oOBL Ox EAOA 1

So— 71w T1has the solution

y=0AT® 00K

WM T W T

4EA ANOAXEI I

EO

T8
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97.0ne of the integrating factors of the

0 — ® p8
r P P ODE
L A o oA o . A |
¢ U OET ¢@ EO OEA O ENJA oot e
given differential equation. IS
@ — (b) —
i © — (d) —
95. The solution of the ODE-  eh '
] is Solution:- (b)
() Unbound (b) positive M= 00O
(c) negative (d) zero
N=® 0o
Solution:- (b)
As M dx + N dy = 0 is homogeneous.
LQw | 0Qw
. An LF.is = 8
W 0 W
O 000 HE O So,—is an |. F. by ignoring the constant.

C W is the solution which is always
positive.

96. Number of solutions of the ODE :T.

h « is
@~ (b) 1
infinite no. of solutions
(d) none

(©

Solution:- (c)

nthas the solutiony =Gw @
yOo)=1 @

C Ww pho is arbitrary constant.

P.

The ODE has infinite number of
solutions.
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98. General solutionof e « v & =
e @ «Mg o view

L

-lr':' '... 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 z dyly =0
Ei PI EAO 11 ¢ OAAGU

implies xsec(xy) = cy

99. Thesolution of the curve y = f(x)
satisfying the differential equation
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e « g, ® « andpassing

through the point (1,0) is

@ e « o «
(b) « °

(c) .
(d) None

Solution: (c)

Qe
® 0=, ®
o S S

Q
Qe « .
— Qo
Ce «
p W
o)
e ¢ (W w

Which passes through (1,0).
Thus,- 1 = 2x + ¢ which gives ¢ =- 3.

Hence the curve is

Cw 0 —— T

100. The solution of the equatione M «
«Be o « Wubjecttothe
condition y(1)=0, is

(@) y = xsin(logx)
(b) y =x2sin(logx)
(€) y=x%x21)
(d) None

Solution: (a)

WQWWQwWP

W W .
°0Q - Ep - Qw
w w w

W
Q% p
o - —"Q(JO
W w
P
oOf Qt= 11 @
5 @

ISI SUBJECTIVE SAMPLE
PAPER WITH SOLUTIONS

SETT 1

1. Find all real numbers satisfying *

Ans:- Rewrite the given relation as:

@ T 0@ ¢T po=1
Letog dft  chwe have

atb-00 OO ® =1

PO OO0 O o p=0

b e OO o Cd cd ¢=0
N COW M)+ (@ ¢ p)+ (@
qw p)=0
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~

AR W p @ p =0

Ca=1 and b= 1 when a=b.

t T PWE @ p,giving x=0 only.

2. Two boxes contain between ther5
balls of several different &zes. 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). Prave 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 pigon
hole- principle (PHP). As there are 65 balls
and 2 boxes , one of these boxes must

contain at least— +1 = 33 balls.

Consider that bg 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 sizg, then collection of 5
balls, all of different sizes, would not satisfy
the given property.

Thus of these 9 balthere must be at least 3
balls of the same size.

3. Find all continuous function f : (0,
H) (0,H)s f(1)=1and

L]
- B<«®<«; B "<«

149

Ans- Define ,F(x)= "Q0Qo0and G
xX)=, Q6 Qo
Sincef: OH) (0,H)

wehave F(X)>0 w Tt

Also, -"Ow - Ow
condition on differentiatiorwe have

, from the give

~@E=-&'0080 & — "0

This means that Ow =-"0w O W

o-—— ¢—— p

Solving this equation as a quadratic in

——we have

— ¢ ¢ Gsay)

On integration, we obtain— Q —

t INOw=kinx+In_t+ "Ow=_®»

t fX)=_ko + f(1)=1

t _k=1

Cfx)=co ¢ 77 "

4.Letx h|je = where []

denaes G.I.F. and { } denotes frational
part. Determine the smallest number k&

Ans:- Let x = a+ b whera= [x], b= {x}






