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Enter the world of higher Education...
ﬁa VPM CLASSES IT-JAMUNUNET/GATE/NIMCET
IIT JAM-MA MATHEMATICS (FMTP)

Attempt ALL the 60 questions.
There are a total of 60 questions carrying 100 marks.

Section-A contains a total of 30 Multiple Choice Questions (MCQ).
Q.1-Q.10 carry 1 mark each and Questi ons Q.11 - Q.30 carry 2 marks each.
Section-B contains a total of 10 Multiple Select Questions (MSQ). Questions
Q.31 - Q.40 belong to this section and carry 2 marks each with a total of 20
marks.
Section-C contains a total of 20 Numerical Answer Type (NAT) questions.
Questions Q.41 - Q.60 belong to this section and carry a total of 30 marks.
Q.41 - Q.50 carry 1 mark each and Questions Q.51 - Q.60 carry 2 marks each.
In Section-A for all 1 mark questions, 1/3 marks will be deducted for each
wrong answer. For all 2 marks questions, 2/3 marks will be deducted for each
wrong answer. In Section-B (MSQ), there is NO NEGATIVE and NO PARTIAL
marking provisions. There is NO NEGATIVE marking in Section-C (NAT) as
well.

Time : 3 Hours MAX.MARKS : 100 MARKS SCORED :[ ]

SECTION-A (Q. 1-30): MULTIPLE CHOICE QUESTIONs (MCQs)

1
o +H for n ¢ N, then which one of the following is

true for the sequence {a }.

(A) {a } be a Cauchy sequence and Converges in Q
(B) {a } not a Cauchy sequence .

(C)

(D)

{a_} be a Cauchy sequence and Converges in Q°.
only one sub sequence of {a } exist which converging on Q.

2. Unit normal vector to the level surface x?y + 2xz = 4 at the point (2, -2,3) is,

i—2j+ 2k 1. 2. 2
e L
A3 B)3'73173
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——+-j—=kK —i+-j—=Kk
© 373173 D)3'73173
The value of integral _Tf Cosxe COSXCOSX dx js
2 €% +e
T 3n
(A - (B) © (C) 2x 0) 5

The Cartesian equation of the curve whose gradient at (x,y) is ery+ ¥ and

passes through the point (0,1) is,

o1 1

(A) e? :FIOQF (B) e—2xy2 ~log yz 1
—2X _i| e

(C)e = ¥ 0g ¥ (D) None of these

If f(x) = x3 + 4x2 + ) x +1 is a monotonically function of x in the largest possible

_ 2
interval (—2,—§j Then

(A) L =4 (B) » =2 (C) A =-1 (D) » has no real value

Consider the vector space V over R of polynomials functions of degree less
than or equal to 3 defined on R. Let T:V — V be a linear transformation, de-
fined by (Tf) (x) = f(x) + £(x) - f’(x). Then rank T is

(A) 1 (B) 2 (C)3 (D) 4

a a
Let S= { a a /a < R_{O}} is a group with respect to matrix multiplication.

Then inverse of l3 3
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10.

11.

;1 ;10
(A) A_L 1} ®) A=y

%2 %2 A,_'o 0]
N2 Nz A U

Which of the following series is not convergent.

© “A=

1.2 3.4 5.6
3247 " 5%6° - 7%.8%

(A)

n+1
(B) ZT’FDQ

(C) Z(\/”4 +1—+n* —1)

(D) None of these

The value of K for which the set of equations x + ky + 3z = 0, 3x + ky - 2z = 0, 2x

+ 3y - 4z = 0, has a non-trivial solution over the set of rationales is

31 33
(A) 15 (B) £y (C) 16 (D) 3
lim anlefr‘ is
n=o0 r=1 n
(A)e +1 (B)e-1 (C)1-e (D) e

Which of the following statements is true for the

Jx o, x>1

f(x)=1 x° , 0<x<1

X3

— —4x 0<0
3

(A) It is monotonic increasing Vx ¢ R

(B) f(x) fails to exist for three distinct real values of x

function
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1
(C) f(x) changes its sign twice as x varies from —o to )

(D) The function attains its extreme values at x, and and x2 such that x, x, >0

- sin(2x).sin [2 cos x] dx

12. The value of integral , IS
) [ 2X — T
1 2 4 8
(A) — (B) = (C) = (D) =
™ ™ s ™

13. Let A be a 3 x 4 matrix of rank 2. Then the rank of ATA, where AT denotes the
transpose of A. is,
(A) exactly 2 (B) exactly 1
(C) at most 3, and atleast 2 (D) at most 2, but not necessarily 2

14. Let f:R — R be a twice continuously differentiable function, with, f(0) = f(1) =

£(0) = 0, Then
(A) f’ is the zero function (B) f’ (0) is zero
(C) f’(x) = 0 for some x €[0,1] (D) f’ never vanishes

. 1 1 1
lim + + o, + i
el N ot NP RN N Vn+\2n+2)

1

1
(A) 2 (B) 5 (D) V2 +1 D) 517

16. Lety (x) =e>and y,(x) = (x* - 2x + 2 ) are two linearly independent solutions of
DE. xy” + (x-2) y' -2y = 0. If y(x) = C.e™ + C,(x* - 2x + 2) + V(x) be the general
Sol" of DE xy” + (x - 2) y’' - 2y = x3, then V(0) is equal to ?
(A) -4 (B) 6 (C) -6 (D) 2

17. LetG={f.f,f,f} with respect to composite mapping be a group, where f, =x,




18.

19.

20.

21.

22.

23.

(AT, B)f, (©)f, (D) self invertible

The number of Cosets of H in G, Where G =(Z,+) and H=(4Z,+) is

(A)O (B) 1 (C)2 (D) 4

Let S={(xy.z) € R*/x* + y* + 2* — 4x + 2z = 0,x > 0} be a given surface and

F=(y* +x2° +X%)i+(2° + y* +y?)j+(x* +zy* + Z° )k be a vector field de-

fined on S. Then the value of integral ff(VXF) .nds, where  is outward unit
S

normal to S, is given by,
(A) 2% (B) 3« (C) 4= (D)0
Let S be the surface of cylinder x2 + y2 = 1 Bounded by the sphere x2 + y2 + z2 =

4. Let F = xyi+ yz?j+ zxk be a vector field defined on S and  is outward unit

normal to S,

Then the value of ffF.nds is,
S

(A) V3 (B) 243 (C) 2x (D)0

The area bounded by the curves
y=-x2+6x-5,y=-x%2+4x- 3 and the straight line y = 3x - 15 is given by

83 5 53 o3 o 83

(A) 5 (B) 3 (©) 5 (D) 3

Using the fact that i<_1>n_1 =log2 i <_1>” is equal to
n=1 n , n:1n<n+1> ’

(A)1-2log2 (B) 1 +log 2 (C) (log 2)? (D) -(log)?

Let V be the real vector space of real polynomials of degree <3 and T: V-V
be the L . T. defined by P(t) to Q(t) where Q(t) = P(t + b). Then the matrix of T w.r.
to basis 1, t, t? of V is,




24,

25.

26.

27.

1 b b? 1 a a? 1 b b? 1 a a

0 a 2ab 0 b 2ab a a 0 b b 0
(A) ) >l (©) | (D) )

0 0 a 0 0 b O b a O a b

Which of the following subsets of R+ is a Basis of R4 ?
B, ={(1,0,0,0), (1,1,0,0), (1,1,1,1)}

B, ={(1,0,0,0), (1,2,0,0), (1,2,3,0) (1,2,3,4)}

B, ={(1,2,0,0), (0,0,1,1), (2,1,0,0), (-5, 5, 0, 0)}

(A) B, and B, but not B, (B)B,, B, but not B,
(C) B,, B, but not B, (D) only B,
11
Let A= 1 ol @and let o, and {3, denote the two eigen values of A" such that

lov,| > [8,]- Then which of the following is not true?

(A) o, woc0asn— oo (B) B, -0 asn— o

(C) det (A") =1 if n is even (D) det (A") =1 if n is odd

Consider the interval (-1,1) and a sequence {a,}" of elements in it. Then

(A) Every limit point of {a,} is in (-1,1)
(B) Every limit point of {o,} is in [-1,1]
(C) The limit point of {o,} can only be in {-1,0,1}

(D) The limit point of {a,} cannot be in {-1,0,1}
Let S be a surface which is bounded above by the hemisphere

z=2+4/4—x?—y? and bounded below by the Cone.

z = /x? +y? and [, is outward unit normal to S.

Let F = x3i + y3j + xyk be a vector field, then flux of £ across the surface S is,
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176w 1527 176w
M) 13 ®) =7 ©) 5

bounded by hyperbola xy = 1, xy = 9 and the lines y = x, y = 4x, is,

(D) None of these

28. The value of integral ff dxdy  where D is the region in 1% quadrant
D

(A) 4+5—2£n2 (B) 8+5—2£n2 (C) 4+§£n2 (D) 8+§£n2
3 3 3 3
29. Let G be a group of order 30. The total no. of group isomorphism of G onto
itself is,
(A) 7 (B) 8 (C) 17 (D) 24
30. LetAbe aclosed subsetof R.A=d, A=R.ThenAis

(A) The closure of the interior of A
(B) A countable set
(C) A compact set
(D) Not open
SECTION-B (Q. 31-40): MULTIPLE SELECT QUESTIONs (MSQs)
31. LetV and W be vector space over field F. Let S:V — W and S:W — V linear

transformations. Then which of the following(s) is (are) not true?
(A) If ST is one to one then S is one-to-one.
(B) If V=W and V is finite-dimensional such that TS = [, then T is invertible.
(C) If dm V = 2 and dim W = 3, then ST is invertible.
(D) If TS is onto, then S is onto.
32. {a}is abounded sequence of real numbers, then which of the following is (are)

correct ?
Inf S
(A) : (a,) < lim inf(a,) and rl:p(an) < lim Sup(a,)

n—oo

(B) lim inf(a,) < A (a,)




33.

34.

35.

(C) lim inf(a,) < Inf(an) and SUp(an) < lim Sup(a,)

n—oo n n n—oo

(D) I:f(an)g lim inf(a,) and lim Sup(a,) < Srl:p(an)

n—oo n—oo

Let ZXH be a series of positive term which is Convergent, then which of the

following(s) is/are necessarily true ?
(A) > "x2 is Convergent

(B) > XX, is Convergent
(C) > _x2 is convergent but > " /x x,, need not be.

(D) Z\/XT‘ is Convergent

n

There exist a map f:N — N such that fis

A) One-one but cannot be on to.
B) On to but cannot be one-one
C) One-one and onto.

(
(
(
(D) Cannot be bijective.

Let V be the vector space of all real polynomials of degree at most 2. Define a

linear operator T:V — V by
T(X)=>"%,i=0,12
j=0

Where (3 = {1,x,x2} be the basis for V. Let A = [T]B be the matric of T w.r. to

basis 3

Which of the followings is/are true ?

1 -1 0
1
wh =0 T (B) det T = de(T" ; TH(T) = Te(T-)
0 0 1
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(C) The dimension of eigen space of T-' Corresponding to eigen value 1 is 2
(D) Characteristic poly and minimal polynomial for T and T-'" are same.

"Zsin(2n—1)x "2 sinnx
A = dx, B dx
36. n _([ SiNX n _([ ( SinX j for ne N, then

(A)A ., =A (B)B.,, =B
(C)A.,-A =B

n

n+1 (D) Bn+1 B Bn = An+1

37. Consider the differential equation,

1 .
[y 4 cosy +ﬁ dx +(x—xsiny —1)dy =0 | then its Solution is given by,

(A) xy —xcosy +/x —y =c
(B) xy + xcosy +~/x —y=c
(C) x—xy cosy+Jx —y=c
(D) x +xy cosy +~x —y=c

X —X

e —e

, VxeR

38. Let f:R — R be defined by f(x)=

Then which of the following is/are correct ?
(A) f is one-one but not onto
(B) f is onto but not one-one

(C) fis invertible and f (X) = En(y + Y+ 1)

(D) f is invertible and (x)én(x + /X% + 1)

39. Let y(x) be the solution of differential equation, (e¥-x)dx-x2dy = 0, x > 0 with y(1)
=0.
Then which of the following (s) is/are correct ?
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40.

2X 14 x?
(A) y(x)zén[1+xz] (B) Y(x)=(n o ]
(C) y is bounded (D) y is unbounded
Xy tan(xj (x.y)=(0,0)
If f (x,y) = X
0 (x,y)=(0,0)
Then at (0,0)
(A)xfx+yfy=2f (B) xfx -y fy = 2f
(C)yfx+xfy=2f (D)y fx - x fy = 2f

SECTION-C (Q. 41-60): NUMERICAL ANSWER TYPE’s (NATs)

41.

42.

43.

44.

45.

. -1
K= fx (y T Z> ds, where C is the Arc of the circle x?+ y? = 4 in the xy-plane
C

from A(2,0,0) to B(v2,4/2,0). Then [K] + 1 is equal to

The greatest value of the directional derivative of the function ¢ = 2x* -y — z*

at the point (2,-1,1), is

Let f: R? —» R defined by

x? — Xy
f(xy)=1{ x+y

Then f(0,0)+f,(0,0)=

_f +2 + 2 th 8_2u_4a_2u_
u=f(x+2y)+g(x-2y),the e ox

The order of subgroup <5> ¢©<3>in Z,, & Z,, is
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46.

47.

48.

49.

50.

51.

52.

Let M, (R) be the vector space of all 3 x 3 real matrices.

LEt V be a subspace of M, (R) defined by

31 0 31 0
V={AeM,(R)/ A0 O 2|=/0 0 2|A
0O o0 -1 |00 —1

Then dimension of V is

Let f(x) = |x2 - 4| for all x ¢ R. The total number of points on R at which attains a

local extremum (minimum or maximum) is

Let {(x,y) € R*: x,y >0} — R be given by

13
f(x,y)=x2y 2 sin° —]—l—;
X X2—|—y2

xﬁ—f+y8—f

OX " 0Y s equal to
f(xy)

1

Then the value of

2

. 4 i
sinx zes'“x
Letizf(x):ex ,x>O.Iff dx = f (k) (1),
1

dx X

Then one of the possible value of k is

dy 2xy*+y

Let f(x) be the integrating factor of DE, ax  x—2y° then f(1)=

1 / 3 3
Solution of the equation X* —x+1= > X 1 where X > 2 is equal to :

Let K2« be the surface area of the portion of the Cone z2 = x2 + y2 that is
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53.

54.

55.

56.

57.

58.

inside the cylinder z2 = 4y.
then the value of K is

2 2 2 2

1
The Sum of 1+ 1.2.3 i 3.45 * 5.6.7 " 7.8.9 i

.......... is (correct upto three

decimal places)

1 142 14242%242°

LetKZﬁ—{‘ o1 + 41 B EETTTTT

Then [K] is equal to....... ([ . ] denotes greatest integer function)
Let S and T be two subspace of 24 Such thatdim S =19anddim T =17. Then

the smallest possible value of dim (S + T) is
Let £ be a primitive fifth root of unity. Define

€2 0 00 O

0 ¢ 00 O

A=/0 0 10 0
0 0 0¢ 0 for a vector V = (V,, V,, V,, V,, V) cR® define

10 0 0O 22_

V|, = ‘VAVT‘ , where VT is Transpose of V. If W = (1, -1, 1, 1, -1) then |W/|*is

equal to

1
The area enclosed between the curves y = log (x + e), X =109 ; and the x-axis

is
X2 y2
The area of surface of the paraboloid ;+F:22 inside the cylinder
X2 y2
¥+§: K is given by mab [(1 + K)¥2 - 1], then m = .......... (correct upto two
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decimal places).

59. Let F=(2x"—3z)i—2xyj—4xk be a vector field and V is the closed region

bounded by the planes x =0,y =0, z=0and 2x + 2y + z = 4. If

K= {ff(VxlE)dv_ Then ‘R‘ =.... (correct up to three decimal places).

60. The no. of elements in the conjugacy class of the 3-cycle (2,3,4) in the symmet-
ric S, is
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ANSWER KEY FMTP

Ques| 1 2 3 4 5 6 7 8 9 10
Ans C B A C A D C D D B
Ques| 11 12 13 14 15 16 17 18 19 20
Ans C D A C B C D D D B
Ques | 21 22 23 24 25 26 27 28 29 30
Ans C A A A D B C A B A
Ques | 31 32 33 34 35 36 37 38 39 40
Ans ACD| D ABD Cc (ABD| AD B C D |ABCD
Ques | 41 42 43 44 45 46 47 438 49 50
Ans 1 9 1 0 24 3 3 -1 16 1
Ques | 51 52 53 54 55 56 57 58 59 60
Ans 1 4 1.386 4 19 0 2 066 |3.771] 40

HINTS & SOLUTION
1.(C)

n—+1

1
Sol. Thelastterm —=——
n n°+1

n o0
, : n+r , 1
lima, =lm Y ———=Im ) — n_
ThUS =00 n—o0 r—1 n-—+r n—oo r—1 n r
14 |-
n

— (tan”)l + %[Iog(1 + xz)}

1
0

m© 1
——+—log2eQ°®
4 2 J
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2.(B)
Sol. Let ¢= x2y +2xz -4

Vo =(2xy +2z)i+ x*j + 2xk

VAl o = —2i+4i+ 4K

~ 1. 2. 2 1. 2. 2
=>nN=——i+—j+—k or—i——j——k
3 3 3 3 3 3

3.(A)
n @ CosX
I= dx
Sol. Let _([ecosx 4 @ Cosx (1)
n cos(n-x)
e
I= dx
_(.)A ecos(rr—x) n echS(n,X)
T @ ~c0sX
= dx
_([ecosx 4 @oosX (2)

adding (!) and (2) , we get

ZI:JdX:n
0
:>I:E
2
4.(C)
Sol. Gi dy __ v
ol. Given X Py
d_X_82x+y2
- dy Y
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L. dx e 1
er__ _

= & Ty v (1)
So by (1),

dav v 2 L DE

2dy 'y Y’ (LDE)

LF. = ¥ =y?
2 1
Solr : vy’ =-2[—dy+c
y
vy’ =-2logy+c
= y’e ™ =-2log y+cC

Given curve passing through (0,1)
— C=1

= y’e® =-2logy+1

5.(A)
Sol. For f to be decreasing we want f(x) <0

2
= 3x*+8x+ ) <0, VXE(—Z’—gj

The situation for f(x) are as follows

\ -/ \ /

2 53 _}\/.2/3

2
Given that f is dec. in largest possible int. (—2,—5)
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2
Then f(x) = 0 must have roots -2 and 3

2) A
Thus product of roots = = (—2)(—§j =3~ rL=4
6.(D)
Sol. Basis for V : {1, x, x?, x%}
T(1) =1
T(x)=x+1

T(x2) =x2+2x-2
T(x3) = x3 + 3x? - 6x
Thus basis for R(T) : (1, x+1, x2 + 2x - 2, x® + 3x? - 6x}

— Rank T =4
7.(C)
. la a
Sol. Let A'= a a3 be the inverse of A. Then
AA=AA =1

2 )

[= . o
Where 1 1/| is multiplicative let of S
V2 V%

BSaa_%%
Then33aa_%%
6a ©6a %%
6a 6a %%
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8.(D)

y (2n—1)(2n) | |
Sol. (A) Here n (2n+1)2 (2n+1)2 : Cgt by Comparison test.

1
1+—
B)y _"*t1__"n :CgtbyCT
" nP n° —1
(C)u, =vn* +1—+n* -1
B 2 B 2
Jnf 1440t =1

n

9.(D)
Sol. For non-trivial sol" det of Coefficient, matrix should be 0.

1 K 3
=3 K —2/=0
2 3 -4

=-4K-4K+27-6K+6 +12K=0

= -2K+33=0
33
:>K=7 Ans.
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11.(C)
Sol. The graph of f is given as,
T 6
—+5
y:x—; 4x T
4 3 -
y=X
T L T |
-4/ 3 2 0 1 2

By graph it is clear that f is increasing in (—oo0,—2)U(0,00) and decreasing in (-
2,0).
X = -2 is local maxima and x = 0 is local minima.

It is derivable Vx € R —{0,1} and continuous vx € R.

12.(D)

- sin(2x).sin [W cosx] dx
Sol. Let 1= [ 2

0

(1)

2X — T

- (m—x)sin(2r — 2x) sin [; cos(m — x)] dx

- I:f 2(71—X)—7r

0
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- (m—x)sin(2x).sin gcosx dx

-/ (2x—n)

adding (1) (2) we get, we get,

- (2x — =)sin(2x).sin dx

ZI:f (2X—T()

0

T
— COSX
2

T
— COS X
2

— fsin(2x)sin dx = 2fsinxcosx.sin[g cosx]dx
0 0

T
Let —cosx =1t
2

= —Esinx dx =dt = sindx = _3
2 T

:>21:—£f 24 sint dt
s ™
+
4
= 1== [ tsintdt
7%

7
— 2 [ tsint dt=S[~tcost + sint]
™ *Ty ™
2

8 _[_38
:? = =

13.(A)

Sol. We know Rank A =Rank A™= 2
and also we know Rank (AB) < min {Rank A, Rank B} as here we are taking
product of matrix with its transpose.
Thus Rank (ATA) =2
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14.(C)
Sol. f(x)=x3x-1)
Then f is twice continuous diff. function on R
with f(0) =f (1) = f(0) =
and here f’(x) =2x -2 =0
andf’(0)==-2 -0

and f’(1) = 0 and 1€[0, 1]
15.(B)

1
Sol. Lasttermin Jon +2n 12
_ von —on+2 (\/2n+ +\/_)

(2n)—(2n+2)

1 1 1 1
e

Thus

[V V24 5 (B ) ot 3 (VB0 - VI 1 (B2 |

T(\/—-i—m)

1 N2 [ 1 1
———t—/1+—- ——=as n—oo
J2n o 2 n 2

16.(C)
Sol. Write down the given Non-Homo. eq"in standard form as
" X— 2 2
y +< < >y——y—x SR )

Then by variation of parameter method general Sol" of (1) is given by,
y(x) = C.y, + Cy, + e*f(x) + (x* - 2x + 2) g(x) (2)
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2 (x? —2x 42
Where f(x) = —fx <szexx i ) dx (where x2e*=w(y,, y,)

= —fex(x2—2x+2)dx

=-e*(x?-4x + 6)

—xX2

and g(x):fizex dx= x

So by (2), we have
y(x)=C.e*+C, (x*-2x+2) - (x*-4x+6) + x (x* - 2x + 2)
= (V(x) = (x*- 3x% + 6x - 6)
= V(0)=-6

17.(D)

Sol. Since f,(x) = x is the identity element of group
Hence (f, 0 f,) (x) = f,(f,(x))

) =

= f, is self invertible
18.(D)
Sol. We have
G={..-3,-2,-10,1,2,3,..}
and H=47 = { ...... ,12,—-8,—-4,0,4,8,12,..... }
Then the cosets of H by 0 is
H, :{h+0/heH}

={......-12,-8,-4,0,4, 8,12,....}
The coset of H by 1 is

H,={h+1;heH}

Whatsapp:- 9001894070, Mob. :- 9001297111, www.vpmclasses.com, info@vpmclasses.com




The coset of h by 2 is
H, :{h+2/heH}={ ...... ,—6,—2,2,6,10,...... }

Similarly H, = {h+3 /heH} ={.....,.—=5,-13,7,11,......}

H,={h+4/heH}={...,-404812...}=H,
Hence H has four distinct coset in G.
19.(D)
Sol. S: xX*+y?+27?-4x+2z2=0 z>0
Then Bounding Curve of S is given by
C:x2+y?-4x=0= (x-2)+y*=4
as here S be an open surface, So we can use S take’s thm
Y

To compute f;f(VxIE).ﬁds_ (3,0) >X

SoByS. T Lf(vXﬁ).ﬁds — 9C§|?.dF

— 9§(y2 + x2>dx + (yx2 + yz)dy

Cc

_ f f (2xy —2y)dxdy (By G.T.

:2ffy(x—1)dxdy

= (0 Ans.
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20.(B)

Sol. nxi+ yj

fflzﬁds_ffnyryz (1)

X

X2+y?+z2=4;x2+y>=1

= = Z= i\/g

Use Cylinderical coordinate to evaluate (1),
l.e. x =cos0, y=sin0

ds = dzdf

Where 6: 0to 2x and z: —+/3 to /3

ﬁffﬁ.ﬁds:zfﬂ f (coszesinOJrsinzezz)dedz

0=0 z=—+/3

N

- f f sin2 z2 dzdo do

0=0 z=—+/3
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/2 3 V3
—24 f sin%0 [—] do
) 3

0

3 /1
e
~23/3 — 23 « Ans.
3 242 "

21.(C)

Sol. The two parabola’s can be re-written as and they cut x-axis at points noted.
P, : (x-37=-(y-4),(1,0)and (50)

: (x-3)?=-(y-4), (1,0)and (5,0)

:y=3x-15,(5,0)
(1,0) is the common point of

P,
L

; P1
ya JAY N\
A L2 B\\ﬂ@@‘D X
(1,0) (3,0)@5,0)
Az L Aa
C (4,-3)

P,and P, ; (5,0) is common of
P.andL ; (4,-3) is common of
P,and L

The required Area = A, + A, + A,

5 3 3
Where A1=fy1dX—fy2dXzf(—x2+6x—5)dx—f(—x2+4x—3)dx
1 1 1

4 4 4l 4
A, =|[|y,dx|=|| (—x*+4x—3)dx :‘——‘——
2 [ 2 [( ) 3 3
y 3‘ 3
’ »[< ) ‘ 2 2

Whatsapp:- 9001894070, Mob. :- 9001297111, www.vpmclasses.com, info@vpmclasses.com




So reauired Areq = L 28,4, 3_5648+9 73
o required Area = 3 7375 5 =5 ns.
22.(A)
1 1 1 (—1)
. Gi 1——4+———+....... . log2
Sol. Given 2+3 4+ + - + og (1)
(-1)° o1 1
u = :—1 e ——
Let t, n(n+1) ( >n n+1
o (—1) SEE ]
= = (1) |- — ——
;n(n+1) ( )n n+1
=f3<_1> _i<—1>"
n=1 n n:1<n+1>
—_1+1_1_|_1_1_|_ __1_|_1_1+1
= >3tz 5t Stz 7t s
— _1_|_1_1_|_ _1_1_|_1_1_|_ -1
> t3 =gt Stz
=-log2-Jlog 2 - 1]
=1-2log 2.
23.(A)
Sol. Given T(p(t)) = Q(t) = P(at + b)
=T(1) =1
Tt)=at+b
T(t?)=(at+b)?=a?t2+2abt+b
1 b b?
=[T]0 a 2ab
0 0 a°
24.(A)

Sol. Clearly B, and B, and L.I. subsets of 4. Hence basis now check for B,
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(1) 5 (1) (1) 0 1 1 o 1 1
det2 100:1100—22 00
500 -5 00
-5 5 00
=0-2(0)=0
= B, not L.I. Hence not basis for 4.
25.(D)
Sol. Char.egnA:x?-x-1=0
1+£5
X =
2
Let x1=1+2£ and x2=#

Then eigenvalues of A" are (1,)" and (,)"
Clearly [&,| > [,

= a, =A; and B =]

= (a5 o (5[5

2 2

Clearly lim o, = gnd lim B, =0

NX—o0

also B, will be +ive when n is even.

Now det (A") = product of ev’s

:[1+J§_1+\/§J" :((1—4)]” Ly

4

2 2
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26.(B)
1
Sol. Let {Ocn}=1—ﬁ , neN

Then {o,} €(=11) and M o, =1= 1 is the only L.P. of {a, }
But 1¢ (—11)

1 1
inLet . =———.\VneN
again Let o, =2 ——

, 1 1
Then also o, €(~11) vn and lim o, =5 » So 7 be the only L.P. of {a,} but

~#{-101

= (a), (c) and (d) cannot be true
Thus only (b) is true.

27.(C)

Sol. Point of intersection :

Z

N

z=2

X
z=2+4-2°
= 7" —4z+4=4-7°

=2z - 4z=0=z=0o0r 2

i.e. atz=2 we have a curve of int. as x2 + y2 =4
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Now flux — ﬁF.nds
S

= f{f(v-ﬁ)dv (By GDT.)

Now V.F =3x2+ 3y2

éfff(v.ﬁ)dv:3fff(x2+y2)dv
=3ff(x2+y2)[2+\/x2—y2 —\/x2+y2}dxdy

2
= Zﬁf(2r3 +r3V4 —r? —r“)dr
0

—2n|8 -5 4 (4t2—t4)dt

'8 32 32 88 1767
=2n|-+ -2 —onx2 =
"5 "3 5] X155 Ans.
28.(A)
3
[>9)
y 9
N y=;
3,3)
y=2
1 < -+
27 73
Sol. (RN,
i f i —> X
1 2 3 4
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2y
y
= +.,/xy |dxd
Onny1Xf1\/; \/T/] y
y
2 1/2 2
12 X 12 12 112, ,3/2 2 1
= — 4y d +—= —-2—=- —|d
[_y T 3/2}y[[yy vy 3y Y
Z 2 2 1
= [|2y+=y*—2—-= —|d
[ Y+ 3 . y} y
, 2 2 T
—ly?+2y® 2y —Zn
[y gV~ -3l
—44 38 g 2y [1—3—2]
9 3 9
:—E—EEnZ
9 3
2 2 y
- 2 12,12 112,3/2 d
OnIl: [[yx +3yx y y
22
36
Y 12,112 2 / /y
Onlll := [ZY X"+ =y dy
" [ 3 y/4
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6
18 1
zf[6+——y——y2de
, y 12
:18€n2+%—6

éﬁf:4+%2£n2 Ans.

29.(B)
Sol. G be a cyclic group of order 30.

Total no of generator of G = ¢(30)

= ¢(2x3x5)

w3

:3Ox1xzx£
2 3 5

=8
Hence thn no. of group iso of G onto itself is 8
30.(A)
Sol. LetA={1,23,....}=N
Then A - R with A= ¢$,A =R andAis closed.

But A is not compact as A is not bdd. also Ais not open as no point of A be its
interior point.

= (c) and (d) not true

orifwetakeA=[a,b], abcR,a<b

Then A'is not true.

= (b) also not true
= only (a) is true.
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31. (A,C,D)
Sol. (A)Let S:R®— R? by

S(X;s Xgr X3) = (X, X,)
and T:R?—R® by

T(X,s X,) = (X, X, X, + X))
Then ST : R* — R? by

ST(x,, X,) =S (X,, X,, X, +X,)

= (X, %,)

= ST =1 = ST is invertible, i.e. one-one and onto byt S not one-one.
= (A) not true.
(B) GivenV =W, Vis FDVS
ThenS, T:V —~ VareLT ST TS=1

= TS is invertible i.e. one-one and onto.
asT:V - V,VisFDVS and T is onto
= T is one-one

= T is invertible

= (b) is true.

(C) Let v — p2 and \y — R3

Then S:R*— R?, T:R®— R? by

S(x.y) = (X,x,y)

T(xy.z) = (x+y,y+2)

Then ST :R®— R® ST(x,y,z) = (x + Y, x+y, y+z) clearly ST is not one-one, hence
not invertible.

(D) we can easily check (d) also not true.
32.(D)

Sup

Sol. Take a, = 1 then (a,)="1
n n
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and limSup(a,)=0= lim inf(a,)

n—oo

= (a) and (c) are Contradiction.

1 .
Again take @, =—— then lim inf(a,)=0 and

= (b) are Contradiction.
= only (d) is correct
33. (A,B,D)

Sol. Giventhatx >0V, and ) X, is Convergent = limx, =0
So choose ¢=1. Then In, e N S.T. |x - 0] <1 V_>n,
= |x|<1,V,>n,
= 0<x <1,V >n,

=0<Xx:<Xx, <1V, >n,

So then by Comparison test, as » "X, Cgt
=Y X2 Cgt
: .. oa+0B, .
Again for positive o,3, We have a3 < — (-GMS AM

Xn> O, Xn+1 >0 Yn

/ X +X+1
= Xan+1§ : 2n

Now since » x, and ) X, both are Cgt

=) "X.X,., also Cgt.

as GM < A M.
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1
X 1 X, + 5 X 1
= = X < — =Ty
n "n2 - 2 2 2n?

again Y "X, and Z\/E is Cgt.

34.(C)

Let f:N — N , Defined by

f(x)=x-(-1)"

=~ f(1)=2
f(2)=
f(3)=4
f(4)=4-(1)=3
f(5)=5-(1)=5....soon

x—-1, XIis even
f(x) = .
Xx+1, Xxis odd.

— Clearly f is one-one and onto.
— Option (a), (b), (d) not true. and option (c) is true.

35. (A,B,D)
Sol. T(1) =1
T(X)=1+X
T(x?)=1+x+x?
1 1 1 1 -1 0
A=0 1 1|=A"=0 1 -1
0 0 1 0 0 1
Tr(T*1)
anddetT=1,  ,detT'=1
Tr(T)=3
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Now Char eq" for T : (A*1 —M) =0
= (1-2)’=0=>1=11)

Now no. of L.I. gy Corr. to repeated ev ), = 1= nullity (A*1 —M) =1

— dim. of eign space of T-' Corr. to ) =1 is 1
we can easily verify that minimal poly and Char. Poly for T and T-"is (1-x)*.
36. (A,D)

/2

Sol. An+1 _An :f

0

sin(2n+1)x —sin(2n —1)x
sinx

dx

/2

:f2003nx dx=0
0

:>A =A

n+1 n

"Z(sin(n +1)x 2 (sinnx)2
Bn+1 _Bn = f< Sin>2X d

X
0

/2
_ f S|n(2.n +1)x dx— A,
sin x

0
37.(B)
Sol. Given DE can be written as

. 1
dx + xdy) + (cosydx — x sinydy)+ —=dx —dy =0
(ydx -+ xdy) + (cos y dx — x sinydy) 2\/;x y

1
d(xy)+d +—dx—dy=0
= (xy) (xcosy) o X —dy

= Xy + xcosy +Vx —y = c Ans.
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38.(C)

Sol. Let x,,x, € R with x,<X,

=e" <e” (1)

and g <e™ (2)

adding (1) and (2), we get

—e" t+er<e +e ™

e —e M e2r-—e™
=< = f(x,) <f(x,)

= fis strictly Inc. in R
— f is one-one.

again when x — — oo then f(x) — —oco
when x — oo then f(x)— oo

= Range (f)=R = fis onto

— fis Invertible

el —e™

for f': Lety=
or y >

>2y=e"—e*=e*-2ye*-1=0

e 2y +4/4y* + 40

2

=yt 1+y?

=e =y 1+y*> (@ y—1+y* <0

:>x:£n(y+ 1+y2)
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39.(D)

d
Sol. Re write DE as, (€ —x)—x*-2 =0
dx

y _
:>d_y e 2x
dx X
dy_¢e 1
dx x* x
,dy e?¥ 1
T X e )
_ ,dy dv
e’'=V=-e?—=—
Let dx dx

So by (1) we have,

_dvv 1 dv v 1

Pl s 2
dx x X dx x X

LF:e ™=

X

v 1
" —=—|—gdx+c
Sol » fx3

1
=—+¢C
2x2

_ 1
= € y=5+cx = 2xe ¥ =1+ 2cx?

1
Giveny(1) =0 :>c:§

= 2xe Y =1+ X2
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2X 2X

=e = =|y=1/n ., x>0
y 1+ x2

When x —, 0 then Xx — —co =y is unbounded.

40. (A,B,C,D)
we have
%(0,0) = lim f(0+h+0)-f(0,0)
h—0 h
 jim ("0)
h—0 h
=0

and sy (0,0) = lim- (20 +K)=f(0.0)

k—0

x fx + yfy = 2f
X fx -y fy = 2f
y fx + x fy = 2f
y fx - x fy = 2f
41. 1
Sol. Letx=2cost,y=2sint

™

atA:t=0 andatB=t=Z

= r 2costi+ 2sintj= ‘Z—Z = —2sinti+2cost]j
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= ds= d—rdt:2dt
dt
/4 . /4
:>K:f28mt2dt:2ftantdt
, 2cost s
= 2[log sect]g/4
= 2log~/2 =log2 = 0.693
~ [K]+1=1
42. 9

Sol. V|, ,, =8i—j—4k

Now the greatest value of the directional derivative of ¢ at the point
(2’_1’1> - ‘vd)‘(z,m)

— /64 +1+16 =+/81=09 Ans.

43. 1

Sol. 1,(0,0)— fim (0 =(.0)

n—0
2
LY
—lim-h— —1
n—0 h
f, (O,O)Iimf<o’k)_f(o’0)
k—0 k
_1im2=9% _¢
k—0 k

= £,(0,0)+1,(0,0) =1
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44. 0

Sol. %: f'(x+2y)+y'(x—2y)

u "
ou . '

again, 6_y:2f (x+2y)+2g'(x—2y)
0°u | "
— =4f"(x+2y)+49"(x—2y)
oy

U 0%u
= a—yz - 4@ =0 Ans.
45. 24

Sol. Since 5 has order 6in Z,, and 3 has order 4 in Z_,

Hence Z,, ¢ < 3>is a subgroup of order 24 in Z,, & Z,,.

46. 3
ab c
SoI.LetA:de
g h I
31 0 31 0
ThenAOOZ:OOZA
0O 0 —1 0O 0 1
ab c/|l3 1 0 3 1 O|la b ¢
N d e f|[lO O 2|=/0 0 2||d e f
g h I|jj0 0O -1 |0 0 —-1|g h I
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3a a 2b-cjla+b b+e c+f
3d d 2e-—f|| 2g 2h 21

(1)
3g g 2h-1I|| —g —h —I

When we solve (1) the we get
a=d=g=h=0andb=-e

2b-2c-f=0
2e-f-291=0
if:—(I—kc)
0O b C
Thus A=[0 0 —(I+¢)
0 O I
= dimV =3
47. 3
x> —4 X< —2
sol. (X)=[x=2)(x+2)=14-x* , —2<x<2
x> -4 X>2
graph of f

-
N =
w

Clearly f has 3 points of extrema.
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48. -1
Sol. As here f be a Homogeneous function of degree (-1).
So by Euler Theorem. We have

of of
I vl (C)f(x,
X ox Yy T ITxY)
xa—f+ya—f
Ix 8y:_1Ans.
f(xy)
49. 16

Xe
Sol. I:2f ;—dx

Letx?=t = 2xdx =dt

16 sint 16

= —dt=[f(t)dt=[f(t)]

= 1=

—

= f(16) - f(1)
=k =16 Ans.
50. 1
Sol. We have (2xy? + y)dx + (2y®-x)dy =0

oM ON
= —=4xy+1,— =1
oy T ax
1[{oN_ oM
TakeM@x ay
_—2(1+2xy)__g
o o1+2xyy
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~f(x)=e 9 =

. f(1)=1 Ans.
51. 1
3

1
Sol. Letf(x)=x2+x+ 1 and g(x):§_|_ X_Z

Then f and g are inverse of each other.
So f(x) = g(x)
When f(x) = x
=x>-2x+1=0
= Xx=1Ans.
52. 4
Sol. Curve of intersection z2 = x2 + y?2and z? = 4y
X2+y?=4y = x?+(y+z)’=4
-. Surface Area of z? = x2 + y? that projects the region R : x? + (y -z)?> = 4 on xy-
plane is

o= 1] [ e

2

_ff\/ x2—|—y XZz—ydedy

_ f f V2 dxdy =2 (Area of Circle)

= \/511.4= \/ETY.K
K=4
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53. 1.386

Sol. N 2 1 1
oL. NOW 353712 23
, 2 1 .
an 345—34 45 ........ oon
Thus

142 4 2, 2
123 345 5867

SRR A PR N

12 23] |34 45) |56 67
—1+_1+ 1+ 1+ | +1 +1 +
12 23 56 7] |23 45 67 7
_1+_[1_1]+[1_1]+[1_1] _ [1_1]+[1_1]+[1_1]+
"2/ 37215 6 >3 75 g7
BT T O O U I P S B S R
B L S i Stz gt
=1+log2+log2-1=2log2=1log4=1.386 Ans.
54. 4
2 3 n—1 2n_1 n
Sol. Weknow 1+242°+2° +..2""' = 5 1:2 -1
N . . 2" —1
= n™ term of given series is given by Al
21
n! nl

Whatsapp:- 9001894070, Mob. :- 9001297111, www.vpmclasses.com, info@vpmclasses.com m




=K=) ———
—'n! nl
I SE )
n:1n! n:1n!
—2+2—2+2—3+2—4+ B A
= TR TR TR TRETR TR
=1+2 2—2 1N —{1+1 1.1 1
=1+ +2!+ ........... =1—=11+ +2!+3' ........ —
=e’-e
= K=467 = [K]=4
55. 19
Sol. Given dim(S) = 19, dim(T) = 17
Now dim(SNT)=dims +dim T -dim (S + T) (1)

We know (S + T) is 24.

Thus minimum possible dim for (SNT) (by (1))
=19+17-24
=36-24=12

Nowas SNTcS aswellas SNTCT

— Max. possible dim (SNT) is 17.

Thus smallest possible dim for S+T is (by (1))

=36-17=19
56. 0
€2 0 0 0 Off1]
0 ¢'" 00 0|1
WAWT =[1-111-10 0 1 0 01
Take 0 0 0 ¢ 0|1
‘0 0 0 0 €1
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—[1—111-1]| 1

=g+ +1+E 487
=(1re+e e +et) /e
as ¢ is fifith root of units

=146+ +8+¢" =0

=|W|, =0 Ans.
57. 2
Sol. Given curves y =log (x + €) (1)
1 x
and x:log§:>y:e (2)

The two curves meet where log(x + e) = e™
Hence the common pointis (0, 1) on y -axis.
The first curve cuts x-axis wheny =0 i.e.

log (x+e)=0=log 1

- Xx+e=1 or x=1-e€

The required area = shaded area
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1
_ ylogl+fy.1dy‘ —(ey);+e(y);
y Y b

=[-y Eny+y]z)—(e—1)+e
=1-e+1+e (aslmylny=0y—20

= 2 Ans.
58. 0.66

2 2

We are given that, 2z = XZ + y?

0z _x 9z _y
ox a ody b
0z 0z x* y?
=1+ —| =1+—+—
[6‘X] [é’y] a b
X2 y2
.'.S:ff 1+¥+b—2dxdy (1)

D

Letx=a tanf cos6 ,y=b tan6 sin0

2 2

y

Then 1+%+§:1+tan29 —sec?0

as given a—+§—K:>tan26:K
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= fp=tan ' VK

The Jacobian J is written as

ox 0y

J:8<X’y>: o o — absec?tanf
o(0,0) [9x Ay
b 0o

.. The required surface Area is given

27 0
— 2
S_[d¢[sec9.absec 0tan6 do

0
= 21 abfsec2 0(secHtan) do
0

tan—1 \&

_2rab (sec3 6)0

(1+tan’6) Zrnm

0

—2 1 ab (14+K)"* =1

= m= %: 0.66 Ans.
59. 3.771
Here VxF = j—2yk
2-x 4-2x-2y

£ ( i 2yk)dxdydz

x=0y=0 =z

= —(j—k) (after calculation.
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60.

=|K|= % J2=3.771 Ans.

40
Given (2, 3,4) = (1) (2,34) (5) (6)
The no. of elements in the conjugacy class of 3-cycle (2,3,4) in the symmetric

group of S, is

6! 6! 654

- _ O 594 4
31131131 331 3 Ans.
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