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e Attempt ALL the 60 questions.

» SECTION-A Consists of 30 questions. These questions are
Multiple Choice Questions (MCQs),First 20 questions carries
one marks for each,and remaining 10 questions carries two
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e Section-B Consists of 10 questions. These questions are

Multiple Select Questions (MSQs), each question carries two
marks.

« Section-C Consists of 20 Numerical Answer Type (NAT)
questions each question carries two marks. For each NAT type
question, the answer is a signed real number.

«In Section A, for all 1 mark questions,1/3 marks will be
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SECTION-A (1-30)

2
1. The solutions sin x and cos x of the differential equation j—)z'+ y =0 are
X LN
N
£
(A) Linearly independent Y
o SEE
P o T |
(B) Dependent y 4N _
A I
. . . W A U ¢
(C) These solutions does not exists ’A_\ A 4 )
f ©> . 7/
(D) None of these k‘-__-‘_‘ ) 4
2. The solution of (4x + xy®) dx + (y + xy)dy = 0 is #
(A) (1 —x°) (4 + y?) = constant -
(B) (1 + x?) (4 + y°) = constant m
' 4
(C) (1 — %3 (4 —y?) = constant AL ‘
(D) (1 + X% (4-y?) = constar\,\ )
3. A group of order 49 is alway‘ ’ !
(A) Non-cyclic grou T
(B) Abelian
(C) No
(
4. Let -n matrix with coefficients in F, having rows{a, . . ., an}. Then which one of
the ment is true for the matrix A ?

(A) A’ be a matrix obtained from A by an elementary row operation (interchanging two rows).

Then D(A’) = —D(A)
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(B) A’ be a matrix obtained from A by an elementary row operation (replacing the row a; by
aj+ Aaj, with A O F, i #j). Then D(A’) = D(A).

(C) A’ be a matrix obtained from A by an elementary row operation (replaci}g&)y uay, for p

‘ _ N
Z20i ) N = ) e S
0in F). Then D(A") = uD(A) e
D) All the three options are correct 4‘ \A Vl
i .
() P . YaR\\
5. Let V be the vector space of real polynomials of degree g@tmo ZMes a linear
| | W 4
operator T ; V = V by T(x) = >'x,i=0,1,2then trix of T’ with respect to the
j=0
basis (1, x, X°) is -
A1 10 Vi r
100 )
1 -1 0 l
B)|jo 1 1 ,
0O 0 1
&£ e
2) > R be defined by
() = x> if xis rational
2x—1 if x s irrational
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then
(A) f is differentiable exactly at one point

(B) f is differentiable exactly at two point

‘\A
{ ~N
(C) fis not differentiable at any point in (0, 2) | W
o SEE
Fu T A |
(D) f is differentiable at any point in (0, 2) P AN N 7
e
w ANCHT
7 If > a, =L S
n=0 "  § A 4
| 0 4

A e
and if limna, =0, then >, a,is )
(A) Convergesto 0 --‘

(B) Convergesto L

(C) Divergesto L

p ‘ !
(D) Diverges to 0 (\’\ )

(A) log (1+ 2e™

(B) -

none of these
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9. Consider the differential equation y* [%)+x+y2 =0which of the following statements is

true ?

(A) The differential equation is Bernoulli {““‘\

‘ N
(B) The differential equation is homogenous A = N
vd \A N J
(C) The differential equation can be converted to variable sepﬁe jorm Yu suitable
B A 4
substitution G “ll
| N 4

. 2 . . : Dot

(D) By the substitution y* + x = v differential equation resow homogenous form

10. Let T: R® - R®be the linear transformation such that .0, (0,1,-1)and
T, 1, 1)= (3, 2, 1) Then T(-1, -2, 1) m

' d
(A) (6, -1, 5) Vi ‘
(B) (-1,6,5) (\'\ )
(C) (-6,-1,-5) ‘ ’ ,
11. Let T: R® = R®be th ar transformation whose matrix with respect to the standard basis

{el e is -3|ThenT
3 1

(A) has disti igenvalues

(

a non-zero null space

3
(C) has eigenvectors that span R

(D) maps the subspace spanned by e and e, into it self
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2 3
12. Let T: R - R be the Linear transformation whose matrix with respect to standard basis of
31
3 2
R andR is |5 7|TheT
13 -
£
‘ - N
(A) is one to one A
(B) is one to one and onto both .A‘ P al ""“
A X )
i v . £
(C) is onto  § .7
| W 4
(D) hasrank 1 ’
13.  Let Y ={y,}be a sequence such that
n+l
PR Y h\

Then—-n - o«

(A) {y,} is monotonic sequerﬁ

(B) {yp} is cauchy sequence\ ’
.

14. ace of function f:R - Rif W be its subsets then which of the following

(B) W =Hf(x) - 1(3) = f(1)}

Q)W = {f(x) : f(=x) = —f(x)}

(D) W = {f(x) : f(4) = 3 + (2)}
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15. J'Oz.[:z cos(x*'?)dxdy =

(A) %sinS
P |
£
(B) 2 08 | S
=5 s U
©) 20038 A' “, N \)‘
N N/
\—‘ ) 4
(D) %sinS = ‘, ’

16. Find the surface of the solid formed by revolution about x-axis of the loop of the curve

X=t*, y=t-1t’, ‘m,
A\

(B) 2Tt r\,\ )

(C) 31 g \v)y

(D) 41
d?y o,
17. The general s e d_2+4y =sin” xis given by,
X
y= +C,e™ ¥ +sinx cosx

y £ C,cos2x +C, sin2x +l—lsin2x

(C) y=(C,+C,cos2x)e ™ —%cos 2x
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(D) y =C, cos (2x+C2)+%

18. The mass of a solid right circular cylinder of height h and radius of base b, if density (mass

per unit volume) is numerically equal to the square of the distance frorf@\axis of the

| .
cylinder.is A
Z N J
A) Lrnp? e Vakt i
W A Q/
Y
A 4

1 ) \-‘ ) 4
(B) Z1hb -_———

1
C) =mhb
© 5 -

(D) None of these

' 4
19. If f and g be continuous real valuws ﬁmetric space M. Let A be the set of all
xOM s.t. f(x) < g(x) {

(A) Alis closed

(B) Ais open -

(C) Neither nor clos

(D) No es

. TU .
20. funct inx (1 + cosx) at x = 3 is
ima

(B) Minima

(C) Both (A) & (B)
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(D) None of these

In
21. Evaluate.jf sinBcos™ (cosa cosech)dd
ETI_U
’ N
T 'd
¢ Htscosc) G
Zz « 7
T . Y N \(
(B) E(l—cosa) N “I \,
4 * . £
£ h 4
| W 4

(C) = (1 2cosa) ‘-'—‘,

(D) None of these
22. Using the method of Lagrange multipliers them allest value that the function f

' 4

(x,y) = xy takes on the ellipse ? +1-1 is ‘
(A) 2,0
(B) -2,0
(C) 2,-2

(D) 1,2

23. If L(w

( ubs
s
(C) Superset

(D) Subspace
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24. Let S be a closed surface and let denote the position vector of any point (x,y,z) measured

from an origin O. then

_[ Ls [hds is equalto (if O lies inside S). P
Sr' { \
| .
(A) 31 N e e
Zz \A N J
(B) 2m e Vakls
A € 2
raE W4
(C) 4m 1 - ¥
A W4
(D) None of these ’

25. Let p(x) be a non-zero polynomial of degree N the ius of convergence of the power

series " p(n)x" N

n=0 r 4
(A) depends on N ’\ )‘
(B)is1forall N l Y
(C)isOforall N \ )

‘ S
(D) is « for all N
26.  The functi Ry, R Sati [f(x)=f(y)|<c|x-y|forall x, y O and some constant ¢

0T
(A) Emust ounded

st be continuous but may not be uniformly continuous

(C) f must be uniformly continuous but may be not differentiable

(D) f must be differentiable
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27. Consider the system of linear equations
axs= bly +cz= dl
ax+ bzy +tcz= d2 A
ax+by+cz=d
3 3 3 3
d
where ai bi ci di are real numbers for 1<i<3 if b, c, d, ¢Q¢—*\thwe %ve system
b, ¢, d
has

(A) At most one solution

(B) always exactly one solution m
' 4
(C) more than one but finitely manyjlutions ‘

(D) infinitely many solutions

28. Lety () =1+xandy(x) Woﬁns of y'(X) + p(X)y’'(X) + Q(X)y(X) = O then the

set of initial conditioRssfor which the"above differential equation has No solution is .

the ¢y3dx -x%dy is (where C are the two circles of radius 2 and 1 centered at the
C

origin with positive orientation.)
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4511
A) —
R
501t
® - .
PN
{ N
‘ N
(c) 201 . remmiam
2 A = u
V4 \A N J
457 s Vakts
(D) -2 a2 )
2 Fa T 4
— ) 4

(A) Divergent
(® Convergent p ‘ :
(C) Both (A) & (B) f\,\ )
(D) None of these Y
& U‘_

30. The series CLL
2 n-1 #
1+ Z{Ej +...+[Ej +..is %
3 (3 3 .

SEQTION 4B (31-

2 2 X
31. Apply method of variation of parameters to solve x y,tXxy —y=xe then

X 1 x

_ 1 .
(A)y—clx+02;+e -X e
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_ 1
(B)y—clx+02;—e -X e

(C) xy=cx*+c, +xe* —¢*

1 1 2, Y
X - X
(D)y=cx+c =—e +x e (
2 2 X R .
A TR ‘
32 Solution of the differential equation D2 +4 sec 2 ;‘ \A V’
: uti | | uati = X.
a (O +4y NN/ M\ Y
A X )
(A) y=c cos2x + 1c sin 2x + cos 2x log cos 2x £ ) “Il
1 4 2 | GR ) 4
A =
(B) y= C cosx+c, sin x+ gsin X + cos 2x log cos #
Q) y = c cos 2X + c, sin 2x+ gsin 2X + cos 2X
' 4
(D) 4y =4c,cos2x +4c, sin2x + 2xsj X
2 2 rp
33. Iff(x,y,2) =z y log (X) the oy 2z
12 zy
(A) X2 ‘ . 4
12 z
® -—==
X
Cy=z
yz
34. Let h be a continuous and differentiable function defined on [0, 217. Some
function values of h and h’ are given by the chart below:
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X 0 I T 3—T[ 21
2 2
hool| 3 || 1o -2
6 |4
TT| 31T T Y
ho [ =220 21| B fg P
W -3]3 2 £
‘ N
b
If in’(h(2x).then p' [ is not I t y 4 )
X) = SIn X)), then — IS not equal to . N
P() = sin (h(20) then p' [ Jis not equal to___ £ >
- s/ >\ N
- ¥ )
w3 ( N/
B e, ¥
ey /
(B) -2 ,
C) -

o° m

35. Consider the Region R is the firstﬂadrant bounded b)/he curvesy = x

y= x/5 Xy =2 and xy = 4Md»termsofdudwfu—x/yv Xy is

(A) dxdy = — dudv

(B) dxdy = —L dudv
u

©)d
2
(D). 6dxdy dv
4 1022 4 8x+3y 6z 32
36. If 210 2= XY M2 then find the value of x, y, z
053347 4 12 26x -5y

(A)2x=2,2y=6,22=8

Toll Free: 1800-2000-092 Mobile: 9001297111, 9829619614, 9001252666

FREE Online Student Portal: examprep.vpmclasses.com

Website: www.vpmclasses.com

E-Mail: vypmclasses@yahoo.com /info@vpmclasses.com
Page 14

Online Store: store.vpmclasses.com




VeVl VPM CLASSES

UGC NET, GATE, CSIR NET, IIT-JAM, IBPS, CLAT, SSC, SLET, CTET, TIFR, NIMCET, JEST, JNU, ISM etc.

B)yx=1,y=-3,z=4
C)x=1y=3,z=-4

D)x=1y=3,z=4

o
{ ™~
3 -4 | NS
2 1 2 o SEE
37. fA={1 1 ,B=[ } V o Yl |
> o 13 4 y 4 Y- J
. W A U ¢
| | A X )
then which of the following statements are false ? ¥ 4 S Kk W 4
- ,‘7"
(A) (AB)' = A'B' _
(B) B'A' = (AB)’ )
(D) (AB) = B'A' ) 4

38.  Which of the following are the io’nw)f) space spanned by the vectors a_= (L,

2,3), 0 =(2,1,-1)0 =(1,EL,-4),a _(Zy—z)v
A (a, ) 4 --..—

(B) (@, )

©) (a

C) 0(1' O(4

11 i :
39. If the rix A = —{ ) },Where | =+/—1, is unitary, then a is not equal to :

N2 |- a
(A)-1
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(B) 2
©o
D)1 N
(D) A
40. In the given set L W—
o SEE
vd )
AN .
A= WI:—_+£L sz—l—_3|,w3:]_ ’A ;] N e
2 2 2 a “I > \) <
Y /7
the cube roots do not form. | W ) 4
R
(A) Group w.r.t. addition, the set of complex number #

(B) Group w.r.t. multiplication, the set of complex number c.

(C) Group w.r.t. subtraction, the set of complem

' 4
(D) Group w.r.t. division, the set of;&nplex numbeg c.

Yy

SECTION - C (41-60)

41. Evaluate the value such that“"

42.  Ifu pic on J{(x,y) ‘xz +y? < 4} and % is the normal derivative of u on the boundary

of t

- . 21 du
it disc,then what is the value of I n ae?
0 n

43.  Evaluate , LF.dr where F = xyi +yzj + zxk and curve Cisr = ti +t?j + ttkand -1 <t<1.
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5 -1 2
44, Inagroup G,a =e,aba =b fora,b0G, (b#e)Whatis the value of O(b) ?

45, What is the number of subgroups of S4 of order 12 ?

N

46 Determine the radius of convergence for the following power series A
| .
- o, EEES
1 n l =
. nzz(:)n.(ZX‘l'l) / N . l
A .
AV A \ A ¢
b N
47.  Evaluate HF Mds whereF = x%i +y?j+z% and S is the surfacg/6f the c&s z<1
.
= 5 7
o jwr” e 2dr
48. Evaluate limit . Lim=*——— n0Z,
Rooo Rn—l -R%/2
f
49, Let f[x;yj = (X) fly )for all real x and y. If 0) d equals — 1 and f(0) = 1, then

find f(2). \ )
2 2 -1 2

50. Ifu= Ioge(x +y)+tan , [ then find OLM value of . o

02u
Oy2

X2

53.  If V=i i ~+i— Z > what is the value of this integral IQ.dr the circular path x2 +y2 =17
X" +y X" +y c
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54. For which value of the system of linear equation

X—-y+Az=1,
2x+y+z=2, .
‘A_\
X+2y—-Az=-17 (
o
V2 Sl |
have no sol. y 4N N J
A b e
XO)T
55, If [[XX A +5x +10x dx = o (19)¥2 P U
A V4
. ) 4

L Y
then what is the value of a ? '
56. On applying the mean value theorem on integral, the ut'the average value of f(x) = 3
: ‘t”"lr

—= xoron [0, 2].
2

4
57.  Evaluate J'_zz(x“ —4x* +6)dx. "\ )‘

58.  Evaluate ‘[Omﬁcos‘3 26'sin26 d ,

59. If [ 3f(x)dx =12, [ fex =6 and | g(x)dx = 2

then determi

[ﬂm+guqu
2 5

60. tis value o J':j:gj'ﬂdz dy dx ?

0
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S

TS AND SOLUTIONS

1.(A)  Wef

SIn X COS X 2

in X, X) = = —sin x—coszxz—l z0

COSX -—sin x

eal x. Thus, since W(sin x , cos xX) # 0 for all real x, we conclude that sin x and cos

x are indeed linearly independent solutions of the given differential equation on every real

interval.
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2.(B) (4x + xyz) dx + (y + x2y)dy =0

Dividing by (1 + x2) (y2 + 4), we have

X Yy ‘\A.\
5 dx + dy =0 I
1+x (4 + y2) | -
o SEE
T h |
. N Zz N J
On integrating it, we get, .. U N
A VAR U
A X )
l|n(1+x2)+1|n(4 +y2):O £ , U 4
2 2 - —
A e W4
o n@+xY2 +1n@+y?)l2 =¢ V
or 1+ x2)1/2 4+ y2)1/2 = new cons
2 2\ —
or L+x9) (@4 +y9)= newcon tant

3.(B)  Since, we know that every gro

)&: where p is a prime integer.

N

O Group of order p

0

4(D) By a well

rows) Then
D(A") = - D(A)
(b) if A’ be a matrix obtained from a by an elementary row operation (replacing the row a;j by

Aaj, with A O F, i # ]). Then
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D(A’) = D(A)

(C) if A’ be a matrix obtained from A by an elementary row operation (replacing aj by paj, for

HL#0inF). Then

N
N
D(R) = kD(A) N
V 2 el
i.e. all the three options are correct. v \A N J
A' - s \) X
5.(B)  T(Xq, X1, X9) = (Xg, Xg + X1, Xg + X1 + X5 ) {"'\, “ 7
— e ,‘7"

g,
Let basis are (1, 0, 0), (0, x, 0), and (0, O, x2) ’
Then T(1,0,0)=(1, 1, 1)
T (0, x, 0) = (0, X, X) m
) 4
T(0,0,x%) = (0,0, x2) A ‘

T21=—1 T22=1 T23=0
T31=0 T32=—1 T33=1
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1 -1 0
O adj. T = Transpose of co-factors matrix=|0 1 -1
0 0 1
1 -1 0 PN
a1 r 4
Hence T"=—=adj.T=0 1 -1 &
7] 0o 0 1 L, e
P o T |
Zz N J
: A A 7
6.(A) Given that f(0, 2) - R then I A W4 \,‘(
g A W4
2 o . 4 B
f(x) = { X if xis rational | N— ) 4

2x—1 if xis irrational l’
2x if x israti I
f'(x): X .| xlls.ra |FJna N
2 if xisirrational ‘

= f(x) is differentiable only when x = 1 ) 4
i.e., f(x) is differentiable, exactl ﬂ“oi‘nt)‘

7.(B) Given that ianzL
n=0

and limna, =0, ‘

(2)

13 O

“HSka| <= (nh=2N), L 5

2kal <3 (=N (5)
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and such that

L—iakxk
k=0

<g (1—%<x<1j. ..... (6)

For any n 0l and x [J(0, 1) we have

Hence
L—Zn:ak < L—iakxk +Zn:|ak|.(1—xk)+ i la, [ X = 1q +
k=0 k=0 k=1 K=n+1

LN

For any n = N, choose x such that 1 — 1/n < &
1, and so, by (6),

NOW'—Xk=(1—%1+ka_1)sk(1—x).foranykD|.

S 13 4
I, 37 |a|@-x)<= > |ka <<
neg 3

k=1 =1

To estimate I3 we have, using (4),

& X O & X 0 o o & 0
5 = ka, |—<— —< x* < XKz———
3 _Z| Tk 3; Kk ~3(n+1) k;ﬂ 3(n+1)kZ::0 3(n+1)(1—x)

=n+1
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Butx<l-1/(n+1)andsol-x>1/(n+1). Thus(n+1)(1-x)>1andso

0 0
|3 <S<———<—,
3n+)(1-x) 3
P |
From (7) we then have £
| .
4 0 SRR SO
n A TR ‘
> a, -L<l +l,+,<0 (n = N) L ~ b
= A A
A VAU
- ¥ )
which proves that 3" a, converges to L. {f - N
- — =
A YR
8.(D)  Given differential equation % =e* (" -e’) V
X

multiply both sides of the given equation by em

ey% =X VeY (ex _ey) ‘ ‘ r
ey%:ex(ex—eV) { \ )

> e dree=ol \‘-—')

X

Integrating factor = e/* ™ = e

solution is
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te® =c+ jezxeex dx
where c is an arbitrary constant

tles =c+ jexeexexdx

P
£ >
‘ _ N
X A =8
where u=e
VRN N J
2 VUakte
du = eXdx P, ¢ )
Y /7
:>tEeX:c+IuEe“du =C+(u—1)e4 Ynam )4

e,
teX=c-(@*-1) e ¢

. ' 4
e =ce e 1 ‘ ‘
as X - —o A )

=log 2

y(log2) = Iog(2 —1—2e’ex) = Iog(—l—e’ex ) = not defined.

9.(D) Given differential equation
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now on observing we can see that. The differential equation is neither Linear and

homogeneous nor separable now putting y2 = V—X ( -
A =S
or ﬂ'—— dv -1 / N N l
dx dx N .
. VA U ¢
‘A" h N )
The given equation reduces to (v - x) — 1 +x+(v X) ) Y 4
A ’Y
- dy _ dy V
writhing y®
9y =Y (y dx] %
du
or (u- x)d -(v=-x)+2v=0 m
x A\
dv _u+x
or
dx  x-v )

which is a homogeneous e‘iatlon ) ’

10.(C) Since T:R3 - 3

such that

tle —2,1)=za(2,1,1)+b(1,0,1)
on solving —-1=2a+b
—-2=a+0
atb=1
= b=3
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so on applying transformation T on (1) bothsides
T(1,-2,1)=T(-2,(2,1,1) +3(1,0,1)=-2T(2,1,1) + 3T(1, 0, 1)

=-2(3,2,1)+3(0, 1, -1) = (-6, -1, -5)

11.(C) LetT:R3+R3

)
|

.
such that the matrix for T is given by ./ ) G 7
. V4

\
A ¥ 2
1 3 3 Py
N - S
A=1-3 5 -3 | W 4
'

3 3 1 A e
First we check out the eigenvalues of A is given by ¢
|JA—All=| -3 -5-A -3
‘ g

[(9+3 (5+A)]

3 3 1-A ‘
= (LN B+ AL -A) + ?A;z\p
=_A3_3an2 +4:—(>\—1)\+2)2 ) y
&£

o

and Eigen vectors for A = -2 are v, = |1
0

Toll Free: 1800-2000-092 Mobile: 9001297111, 9829619614, 9001252666

Website: www.vpmclasses.com FREE Online Student Portal: examprep.vpmclasses.com

Online Store: store.vpmclasses.com E-Mail: vypmclasses@yahoo.com /info@vpmclasses.com

Page 27




Wl VPM CLASSES

UGC NET, GATE, CSIR NET, IIT-JAM, IBPS, CLAT, SSC, SLET, CTET, TIFR, NIMCET, JEST, JNU, ISM etc.

1 1 -1
andifP={-1 1 0
1 0 1
Then P~ AP =D ~
‘ N
o R
1 0 O /I"\ e )
whereD=10 -2 0 ) G
0 0 -2 A’ g \,‘(
N “ V4
A "4
so set {uq U, L3} spans R3 as dim R3 =3 k‘-__-‘_‘ ¥y
12.(A) Letiof T: R2 _. R3 be a Linear transformation suc i % respect to standard
31
basis of Tis |5 7

=

{ N
here clearly the columns of Nind}endent b = T is one one mapping since

matrix is 3 x 2 the column @i A span R if! has 3 pivot positions but it is contradiction as A

has 2 columns onK

S

Clearly, Y is not a monotone sequence. However, if m > n, then
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(_1)n+2 . (_1)n+3 . . (_1)m+1

Yo T T e 2T

Since , 2" <r!it follows that if m > n, then

‘A,\
Vi = Yal < CENNUNE S ( PN
"IN T (n+1)t (n+2)! m! A
Zz N J
.. U U
1 1 1 1 A VAR U
SE+F+...+—2m_1<F. PN ‘ )
l‘ N A W 4
Therefore, it follows that (y,,) is a Cauchy sequence. ncMsEa limity. At the
present moment we cannot evaluate y directly; ho 'Me limit (with respect

to m) in the above inequality, we obtain

ly, —y|s1/2" N’

Hence we can calculate y t a‘ ‘racy by calculating the terms yn for
sufficiently large n. The I’@IOUH
0.632 120559. ‘ \ )

. e .
14.(D) (a) Let 0 denotet ro polynomial, so 0(x) =0 for every value of x.

(@)

and show that y is approximately equal to

=0.Suppose f. g O W. Then f(1) = 0 and g(1) = 0. Also, for scalars a

(af + bg) (1) = af(1) + bg(L) = a0 + b0 = 0
f+ bg OO W, and hence W is a subspace.
(b) 00w, since 0(3)=0=0(1). Suppose f, g O W. Them f(3) = f(1) and g(3) g(1). Thus,

for any scalars a and b, we have
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(af + bg)(3) = af(3) + bg(3) = af(1) + bg(1) = (af + bg) (1)
Thus af + bg O W, and hence W is a subspace.

(c) 0 OW, since 0(-x)=0=-0=-0(x).Suppose f. g 0 W. Then f(—x) = —f(xhand g(-x) = -

£
g(x). . amemaTE
PV o Ve |
Also, for scalar a and b, ,‘ ) V’
. W A O ¢
Prog)de
(af + bg)(—x) = af (-x) + bg(-x) = —af(x) — bg(x) = L@ Fbg)(x V4
Thus ab + gf O W, and hence W is a subspace of V. _1
fig OW |
f(4) = 3 + f(2) m
and g(4) =3+9(2) ‘ s
If a, b O R, then (\
af + bg)(4) = af (4) + bg(4) = a[3 + f(2)]:+ + g(2)] from (i)
= af(2) + bg(2) + 3a(+ 3b =w+ 3(a+b)
af +bg)(2)
bspace of V.
on changing the order of integration
weget 0s<sx<4
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0<ys<+x
SO Ljf; cos(x*'?)dxdy = IOA J‘fcos(xm)dxdy = J:yCOS(XSIZ)f dx = J04&COS(X3’2)dx
= Iggcos4du = gsin8

03 3

16.(C) The equations of the curve are X =t%, y =t —1t°

0 dx/dt = 2tand dy/dt=(1-t*)
ds _ dx )’ dy ’ _

Hence — = — | t|— =
dt dt dt

or ds/dt = (1+t2) ‘
Also for the loop (putting yM )

The required surface = 2M= 2T[J-tf y.%dt

3
(3t+2t° -t°)dt :Z?HBE +1t* —%tﬁ}

0

(972)+(9/2)-(9/2)]=3m

17.(8) A.E.ism2+4=0m = 2i, -2i
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C.F.isy=C4 cos 2x + ¢, sin 2x

2. _ 1

Pl =— 1 sin?x = —1(1—0052x)= L 1- L CoS2x | = l—XiCOSZX
D? +4 D?+42 D>’+4 D?+4 4 "2

= l—isinZX 21—1 X sin 2x
4 4 8 8

J’j“%hr“}z 46 = J?%hb“dG

19.(B) Itis a very well known theorem tkk if fand g vntlﬂuous real — valued function on the

metric space M and A be the s%’ow

20.(A)Let f(x) = Sin x (1 + cos x)

(x) then A is open set.

= f'(x) = cosx (1 +K)sx) + si sing/ = cosx + cos2x — sinx

f'(x) = — s i — (sinx + 2sin2x)

for. um value of f(x), f(x) =0
therefore cos X+ cos2x=0
= COS X = — C0S2X
= COSX = —CO0s (T £ 2X)
= X = T+ 2X
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I
= X=— ,-T
3
2 3
Nowf‘[l[Jz—Zsm——sinEz—ﬁ—E =—£=—ve N
3 3 2 2 {‘A\
| .
Therefore f(x) is maximum at x =1v3. A
Zz N J
21.(B) Let A Y
A X )
w2 & ~ < &
g(a) =_[n sinBcos™ (cosa cos ) de % - ¥
2 W e, S
Applying the general Leibnity’s rule we obtain V
/2 sinade [ j
J. +S|n ——0( cl—-a
@ J1-cos? a cosec?d 2
sina sin6do -1‘ . [ . _1( t )T"G
=J‘ +cosac +0= sina| sin -
«/sin? 6 — cos® sina J |,
=. sinc{sm (Smaj—sm‘ = l[(1 0sa)
sin 2
Integrating w.r. to a:
+
then c = 12
I
hence . g(a) =E(1—cosa)
22(C) 2and-2
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We want extreme values of f(x,y) = xy subject to the constraints

X,y)=—+-=—-1=0 1
g(xy) =5+ (1)
-
To do so, we first find the value of x,y and A for which ( o
A =N
Of = Alg

A Y

and agx,y) =0 a2 )
Y /7
the gradient eq. in eq (1) gives | W ‘y,
4

yi + x] ZAXT +)\y]
4
from which we find

o A\

A
and .y :Z()\y) ="y

4
soy=0o0rA=+ Z&e nowwse two cases

case | if y = 0 then

A
=—X, X=A
y 4 y

0 But (0, 0) is not on the ellipse therefore y + 0.

+ 2'and x = substituting this in the eq. g(x,y) =0

2

= 4y +4y2=8:y=il
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The function f(x,y) = xy therefore takes on its extrem values on the ellipse at the four points
(i 21 1)1 (i 2’ - 1)

The extreme values are xy = 2 and xy = — 2.

-
£
23.(D) LetL(w)=w .
. SR
V 2 el
and x,y O w, o, pOFE  ~ 7
.. U
. VRN
then x,yOO L(w) A K ) 3
£ > . 7
A "4
X,y are linear combination of members of w. \v_“ 7
= ox + By is a linear combination of member #
= ax + By O L(w) ‘N
= ox + By Ow

£ !
= w is a subspace of v. ’\ )‘
24.(C) When origin O is inside S. ‘ this case, yence theorem cannot be applied to the region
V enclosed by S,Ince proint to discontinuity at the origin. To remove this
r

difficulty, let.us encl origin by a small sphare Z of radius «.

The f ously differentiable at the points of the region v’ enclosed between

an reforejapplying divergence theorem for this region V', we have

;
: hdS Lr—smz

_mv div (r%j dv'=0 since div . [r%j =0
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o [ mas =] L

Now on the sphere Z, the outward drawn normal n is directed towards the centre.

P N
Therefore on =, we have ( o
o Sl
n=-—--— / AN - l
€ A, )
A VAU
- ¥ ) 3
N —” Lﬁndz=—ﬂ L h-Tldssinceonsr=¢ { N
, 23 5 g3 e T | GRS y
A e
o r? g o1 1 . v
= jjz?dz_jjz?dz_s—zﬂzdz_s—ﬂm =4m

Hence.ﬂ—gmd8=4n :,~
Sr 7

‘
25.(B) Since here a, = p(n) \ )

if let p(x) =a,x" +ax"™* +...%a, ,

Radius of convergﬁce of po i€s is given by

26.(D) The ition of lipschitz function is given by

Let AOR andlet f: A -~ R if there exists a constant k > 0 such that
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|f(x)=f(u)| <k|x-u| forallx,udA

so we have lipschitz function in our question asked (as it satisfies lipschitz condition)

now we will show uniform continuity of lipschitz function f‘A_\
Since  [f(x)-f(y) <c[x-y| Ox,y OR N ‘_
V o Yl |
vd \A N J
The given € > 0 we can take d = ¢/k if x. y OR satisfy [x—y| < d .l“ VTR \ o
P O
¥ 4 > ) W4
Then  [f(x)-f(y) <Kk cf =¢ e Y
k L W
Therefore f is uniformly continuous on R V
But for differentiability B
Since |f (x)-f (y)| <c|x-y| ‘ :‘: .,
=
=
=
27.(A) nce system of linear equation
al bly + C]_Z = dl
a2X + b2y + sz = d2
agX + bgy + c3z =dg
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It can be represented as AX =B

here [A] can have rank 3 or less than 3

i.e. A)<3 IN
p(A) _a,
£
and [Ab] have rank 3 as we have given N ‘_‘-‘
Vo U |
b d / AN N l
1 1 1 ’A‘ ,A‘ \“V
b2 ’ d2 0 N ‘ )
b d o &
3 3 3 l v
B P
L W
= p(A/b) =3 ’
case(l) if p(A) =3
Then p(A) = p(Ab) m
. r 4
= system have exactly one solutlm ‘
Case(ll) if K(\ )
p(A) <3 ’
= system h‘e no solu
at most one solution.
28.(C) Si = eX be two solutions of
yx) +Qx) yx)=0 Q)
) if yp = 1+x if yo = e*
y =1 y; = eX
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y'=0
and PX)+Q(1+x)=0
(1+P+QeX=0
= P+Q(1+x)=0
P+Q+1=0
i _—1-x
on solving themwe get P = <
Q==
tP==%  and Q=1

£

Differential equation becomes

Xy"—(Q1+x)y+1=0

and solution is of the form \ )
‘ N

we get no selution

Thusfer the conditions y(0) = 2, y'(0) = 1

differential equation has no solution

y,= €

‘\A

{\
‘w
o S
ST h |
z N~ 7
F U

L‘,‘\)

I‘ A W 4

A 4

| 0 4
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29.(D) In this case the region D will be the region between these two circles and that will only

change the limits in the double integral.

Here is the work for this integral.

o,
{ ~N
2
Pysdx-xedy = -3[[(x* +y?)da= =3[ [ rdrde = —3j2"1r4 d9 = -3r"£d&.&
s ) o d o4 | AN =2 N
Zz N J
30.(B) Here S, = Sum of first n terms of the given series N “/ \)
Y S/

2 n-1 n
Sn=1+3+(§j +___+(lj :ﬂ:;g_g(z/;g)n A
3 3 3 1-2/3 ’
31. (A,C) Given eg. can be written as
Sy=e m

1
yz +;y1_7y =€

) 4
ALY
= (x2D2+xD-1)y=0 ’\) (2)
where y
d \_)
D=— ‘

(1)

dx
which is a ogen
Put
then D4 :ix then eq (2) become

D% -1]y=0 (3)

itsAEism2—1=O
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m=z%1

then solu. of eq (3) is

— Z —Z N
y = ae“ + be {.\
y = aeZ + b(e?) L N
vd )
AN .
y=Ax+Bx 1 v
-\ X 2

be the complete solution of eq (1) then A and B are functlﬁ of x whch chosen that

(1) will be satisfied. Differentiating (4) w.r.t x we hav ’

yp =Ax+ A+ B XL - Bx 2 -

Choose A and B s.t. N

' 4
A1X + le = ‘ (6)
then by eq (4) we get { \ )
y; = A—Bx 2 -(7)
! ‘ “w

Differentiating (7)

...(8)
..(9)
Sol (6) and (9)
| = dA E eX
dx 2
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_dB 1.2 X
17 Ex e
Integrating
P |
Azijexdx+c1:iex+cl '
2 2 | W,
o GEEEEL D
V 2 Yl
= 2eX X 4‘/ ) R '\-’l
———jxe +dx +c, cz—Exe +xeX - e, A,‘,‘ \)‘
\/’
Substitute the value of A and B in eq. (4) we have the req ed solution |
v‘ ’Y

y= 1ex+c X+|c, 1xe + xe*
2 ' 2

= y=ciXx+cC 1+eX—x_1eX
1X*+Cos
= xy:clx2+cz+xex—el Y
32.(C,D) Given differential ezis U

CF = Ccq Ccos 2X + Co sin 2x
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Pl = 1 sec 2x ;sec2x=i{i— ! }sech (1)

D?+4 (D + 2i)(D - 2i) 4i|D-2i D+2i

Now

-Sec 2x = g2IX Isec 2x. e dx = ez'xfsec 2x (cos 2x —i sin 2x)dx
D-2i ‘\A
£

| V.

e U
-

A 4
<

= e2X [(1-itan 2x) dx = €2 {x +%IogcosZX} -(2)

\
st

Similarly N “ N \)
Y S/

sec ax = + e 21X 3)

DiZi = {x—%log cost} \v““
by eq (2) and (3) ¢

eq (1) becomes m
i
2

Pl= =
4

R

y= 0S 2X + Co Sin 2x+§ sin 2x +% cos 2x log cos 2x

y = 4c, cos2x +4c, sin2x + 2xsin2x + cos 2xlogcos 2x

33. (A,C,D) In this case we differentiate from left to right. Here are the derivatives for this part.
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_Zy
fy = <
¢ __z3y2
XX~ x2 N
{A‘\

223 [ N -
foo=_czy e
XXY X2 )

N
; 62z°y
XXyz =2
f _ 12zy
XXyzz ~ 2

34. (A,C,D)

p'(x) = 2(sin (h(2X)) -

Because 2x = 2(7—3 = p, you canu& )

X u
35. (B,D) ’

u, v

l2xly  =x?1y?
y X

= 3x2/y. Therefore,

dudv = (3x2 1y) dxdy = 3u dxdy
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= dxdy = 2 dudv
3u

= 6dxdy = Edudv
u

‘\A
£
a1 212 % % rax+3v 6 32 . e
X z G, s
36'('6"D)053}_10_2 { 4y12 26x 5} 7z )
— 3 4 7 Y A A
h W A
_ A X )
12-1+6 16+0+8 20-2+14] [8x+3y 6z 32 | £ = “w
| 549 0+0+12 0-10+21] | 4 12 26x-5 L__“-__‘ Yy
[17 24 32] [8x+3y 6z o \)
|4 12 11 4 12 26x- 5y
17-8x-3y 24-6z
0 11- 26x+5y 7
= 24-6z=0 ﬁ )
17-8x-3y=0 ,
11—26x—5y:0‘ \ )
on solving the abo e get
x=1,y=3
H
3 4
37 D) Given;A=|1 1
2
, 3 12
A'=
-4 10
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2 1 2
B =
L 3 4}
2 1
B'=|1 3 )A\
2 4 (
o S
A A ‘
2 3 4 V4 R J
B'A'=| -9 4 2 ‘L",‘\)‘
L — ?‘
2 -9 -10 A 1
AB=|3 4 6 V
4 2 4
G
P m
(AB)'=| -9 4 2 ) 4
-10 6 4 ‘ ‘
= (AB)' = B'A’ (\,\ )
38.(A,B,D) LetS = {0(1, 0y, O, (\i ’ !
£ . 2
)
Oy 0, so that the
ve o and a, are linearly dependent
If Sl = {al, oo, a3} then
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by subspace of R3 spanned by S, is the same as that spanned by S.

There is no real number c s.t.

N

a4 = ca, therefore the vectors a, and a, are linearly independent. fA‘
‘ N
3 W .
Now,examine whether the vector a, lie in the subspace of R* s
3 p W’d\ by the ve?)r aq
e
° ‘ V A U 4
and a5 Oor not 2 W ) 3
Y /7
A T 4
L _ \—-‘ ) 4
etog —aa1+ba2. L W
where a,bOR ¢
then (1, -1, —-4) = a(l, 2, 3) + b(2, 1,&
at+2b=1 (L

£

ca+b=-1 .’\...(i

3a-b=-4 (i)
Solving the eq. (i) aT (i) Ww, b = 1 these values of a and b also satisfy the eq.
..

(iii).

SO O3 = -0

thu Q@ or g be expressed as a linear combination of a4 and a, so that the
subspace of R¥’spanned by the vectors a4, a5 and ag.

Henc = {a4, a,} is a linear independent subset of S which spans the same subspace of

R3asais spanned by S.
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1
39.8,c.D) A :i{ I}

J2 |- a
— 1|1 -i P
:A:T . { -
21« . i
V o Y |
P AN N J
— 111 1 A, )
U(A) =+ =A° A X )
- P e N
J2|-i o« ra i W4
\—-‘ ) 4
6 A T4
= AA° =1 ’
11 121211 1 0|_
— _
2|4 alJ2|- ol |0 1 N
4
112 i(1+ O() 0 ‘
2| (1ra) 140 )
Ul+a=0 = a :—1\ )
‘ .
40.(A,C,D) The set
A
nu
() roduct of any two elements of the set is an element of the set.
—E+£i —i—ﬁi =1
2 2 2 2
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(I) The associative law holds in ¢ and hence in A.

(1) wy is the identity element.

(iv) The inverse of wy, w, and wg are w,, Wy and wy respectively therefore‘&i group

w.r.t. multiplication. - ‘_““""
PV o T |
P AN N 7
A )
ANCH)T
41. -2 {\, \ U4
€ A 4
A v === 4
For solenoidal vector, OV =0 (1) ,
= 0OV = i(x+3y)+i (y—22)+i(x +oz)=1+1+ a=2+
0x oy 0z U
Using (1), weget2+a =0=a=-2 m,
42, 0 )‘
u is harmonic on {(x,y) ‘xz y? s]} y
u . -
We know that J' J; ds = ” n .nds
43. 1.428
Sincer = ti + ]+ Kk isgiven by r = xi +yj+zk thenx=t, y=t2, z = t3
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and 9 -2+ 3%k
dt

j F.dr= j (F —jdt (1)

-

£ >
and F = xyi +yzj + zxk = %1 + t5] + t*k. R “ e
P o T |
v U J
O F. ﬂ:(t3?+t5]+t“l2).(?+2t] +3t%k) = Br264+30=-3+£0m I T

o A X )

A W4

O From (1) IF dr:j1 (t® +5t%)dt = ﬁ+il =
Ple 47|,
44. 31

We have b2 = aba_1

- bt —(aba—l)(aba—l)—ab(a%atﬁfabz -1
1

= a(aba_l)a_

— b3¥= e 31 is a multiple of 0(b)

Since 31 is a prime number, it is the least +ve integer such that

b3l =e
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- O(b) = 31.

We are, of course, taking b #e.

'd A
45. 6 | —
. SR
A TR ‘
Let H be any subgroup of order 121in S, Z N J
.. U
A’ Qs "\ Y
Let HzA, ) “ )
£ A "4
- — =
and let if possible that H contains and odd permu t has 6 odd and 6 even

permutation

= Hn A, is a subgroup of A, of order §

= A, has subgroup of orde contradlcn&y atvell know theorem

Hence Ay is the only subgMer}

46. 0

x+l)‘ = |2X+]“ml(n+1)

. : . e 1 :
is power series will only converge if x = . - We know that every power series well

converge for x = a and in this case a = —%. Remember that we get a from (x — a)", and

coefficient of the x must be a one only
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In this case we say the radius of convergence is R = 0 and the interval of convergence is x

= —%, and it is really true that we really did mean interval of convergence even though it is

only a point. (A\
47. 3 A
s ~ 7
Here 'UsthdS = .va [ dv,(By divergence theorem). = ”.[V(Zx 1;2 dy™ \\'("’
=.[X10.[y10'[xl02(x+y+zz)dzdydx=3. N y

R Rn—l -R?/2

' d
By L hospital rule ‘ ‘
g™ ’2 T \ Rz

48. 1 V
J‘mrn e—rzlzdr 0
Since let L = L|m— (aformj

L =Lim . 5 =Lim-—SF—=1
R-= dR(n- 1R”2 Rz -1 ® n- 1)—R R-= (n-1)
RZ
‘ *--—
49. -1
Analytic ... Sihce

= f(2x) + f(0) = 2f(X)
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= f(2x) - 2f(x) = =f(0)

0= g B 100

. (1)
P
2x +2h f(2x)+f(2h o
= |imf( X2 )_f(X): lim (X);()_ (X) = Iim{f(Zx)+f(2h){f
h-0 h h-0 h h-0 Y s h |
L 2
ANCHT
- im {f(2h)2;f(0)} from (1)) Y “"7, 7/
L‘v‘ 7
=f(0)=-1x0OR (given) V

Integrating, we get f(x) =—x + ¢

Putting x =0, thenf(0)=0+c=1
' d

£

O c=1

\S
nen 109=1-x (\\y)

0  f@=1-2=-1

\\ W,

2)-2‘(2X‘Y)2X _2y’ -2x* +2xy
by feer)
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ou_ 2y N 1 E]}_2y+x

2 2 2 2 2
dy X +y 14Y X X Hy
X2
u_ (XY )(2y+x)2y 2 -2y -2y A
T e (e +y?) ¢
o e
P/~ ™ 1
o dudu, £ 2
ox? oyt A"/‘ \)‘(
," N - S
51 0208 )
- 7
Given Integral )

y y
| = I e—dx+[e“x+x]dy W
h m
By Green'’s theorem ‘ ‘ r
aN 0 )

‘-v
1
11+ 3 3
2y _ dx = X__X = i_1+1_1:£ =0.208
3 » 24 2 3 24

+6y)i -14y7 +20xz% ].(dx‘ +dy +dk ) = [ (3x* +6y)dx ~14yzdy +20xz°dz

Then
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[ Adr = Jl'(3t2+6t2)dt—14(t2)(t3)d(t2)+20(t)(t3)2d(t3)= jgtzdt—28t6dt+60t9dt
t=0 t=0
= j(9t2—28t6+60t9)dt:3t3—4t7+6t1°|:)=5 R
t=0 N
{ ™~
53. 0 IA\‘A‘
V=i Y ,‘ ) R v,
we have V=|x2+y2+1x2+y2 . V2 U
P U
Y S/
SinceC:x2+y2=1 | 0 4

4

A e
take x = cos@ and y = sinf V
Then v =icos8 + jsin®

dr = (—sinei+jcose)de

' 4
so J'v.dF = j(—cosesine+ s'nﬂ“w= O)‘

= for every closed path j'\?. =0 ,
C

54. -35 ‘ T

system of equations is

The given system of equations will have a unique solution if and only if the coefficient matrix
is no gular.

Performing Rq -~ R3, we get
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2 1 1 =2
-1 ANz 1
Performing Ro> - Ro — 2R1, R3 - R3—3R1, we get {A\
| W
1 2 -\ |[x] [1 A w‘
0 -3 1+2A|ly|=| 4 : WA o Y
3 -7 4\ ||z| |4 2 Ualth o
A X )
- o . . o A W 4
Therefore the coefficient matrix will be non-singular if and only if e
A ’Y
—12A+7+ 147\ %20 ’
. . . 7
le. if and only if A # . -5 -
Thus the given system will have a L&ique solutiorig
7 L
In case A =, 5 the equaﬂon{)‘&k )
..
0 -3 -6
0 -7 -14
Ro, we get
showing that given equations are inconsistent in this case.
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Thusif A = —% =-3.5, no solution exists.
55. 0.033
+xh ‘\A‘\
1 1
Let | = J'Ou\Mx5 +5x* +10x% dx = Io(x4 +x3 +X)\/4X5 +5x* +10x26<
X

ot O,

o

V4 )
Put 4x° + 5x% + 10x2 = t A A\ o’
A’ A VW A \)‘
4 3 _ V2 “ V4
(20 X + 20x~ + 20x) dx = dt  § S
B, O
S, S
19
3/2
2004 + x3 + x)dx = dt = [ i 1t @V}
0 20 20 3

2

but given J'X—H(x/4x +5x* +10x dx =a (

a= L — =0.033
30 ‘ ‘w—

Since given f(x) = x* — 4x2 + 6 and f(—x) = x% — 4x2 + 6

So f(x) = f(—x)

Toll Free: 1800-2000-092 Mobile: 9001297111, 9829619614, 9001252666

Website: www.vpmclasses.com

FREE Online Student Portal: examprep.vpmclasses.com

Online Store: store.vpmclasses.com

E-Mail: vypmclasses@yahoo.com /info@vpmclasses.com
Page 57




Wl VPM CLASSES

UGC NET, GATE, CSIR NET, IIT-JAM, IBPS, CLAT, SSC, SLET, CTET, TIFR, NIMCET, JEST, JNU, ISM etc.

it is even function on the symmetric interval [-2, 2] ,so

5 3 2
Iz (x* —4x* +6)dx = 2.[2(x4 —4x* +6)dx =2 XA ex| = 2[2—g+12]
-2 0 5 3 . 5

3
P
96-160+180) _ 232 '
= 2[ ] =222 =15.466 | N
15 15 o e
P ) |
p 4 \A N 7
58. 0.75 s WUalth ¢
- ¥ )
- . W4
Let| = In/6003‘3 26sin20de = [ Sin20 g { -
0 ° cos®26 \v"“‘ y
Put cos 26 =t and —2sin 20 d6 = dt V
where 6 =0=t=1
e = E =t= E
6 2
12 —dt/ 2 _ 1pvz 4 _
L 8 __E.[l tdt=-
0.75
509. 1.6
AN\,
2 dx = _z[f(x)+g(x)] dx
b b AT ¢5 5
perty [ [k (x)alx :k_[af(x)dx} :g[ sz(x)dx+leg(x)dx} ..... 1)

by property U:[f(x) + g(x)] dx} = jbf(x)dx + j: g(x)dx

a
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. 5
given j_zf(x)dx =6

J'_Z g(x)dx =2

P |
1 8 £
then by equation (1) , =§(6+2) =< | .
A =Y
‘ / \A N l
0 E(M]dx =2 =16 L [\ \)._‘(
P N ‘
f > - J
60. 18 4
given Integral is
3 (V9-x® pio-x? 3 Vo 1o g o4 3
Io .[o Io dZ dy dX _Io Io [Z]O dde

= 9 % =.[0[\/W y} dx
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