IFAS PREVIOUS YEAR QUESTION PAPER - IIT JAM MATHEMATICS 2018

SECTION-A
MULTIPLE CHOICE QUESTIONS (MCQ)

Q.1 - Q. 10 carry one mark each.

1. Which one of the following is TRUE?
(A) Z,, is cyclic if and only if n is prime
(B) Every proper subgroup of Z,, is cyclic
(C) Every proper subgroup of Sy is cyclic
(D) If every proper subgroup of a group is cyclic, then the group is cyclic

2. Lleta, = %, where by =1,b, =1and b, ., = b, + b,.1,n € N. Then lim a,, is

\/_ n n—oo
1-v5
(A=~

1-V3
(B) =~

() 1+/3

2
(D)

1+/5
2

3. If{vq,v,,v3}isalinearly independent set of vectors in a vector over R, then which one of the following sets
is also linearly independent?
(A) {vy + v, —v3, 2v; + v, + 3v3, Sv; +4v,}
(B) {v1 — va, vz — V3, V3 —V1}
(C){vy +vy —v3, V3 + V3 — vy, V3 +V —Vy, V] +Vy + U3}
(D) {v1 + vy, v, + 2v3, V3 + 3V}

4. Let a be a positive real number. If f is a continuous and even function defined on the interval [—a, a], then
[% LX) gx is equal to

a 1-Ia—ex
(A) [, f(x)dx

®)2 f; L2 dx

(C)2 fy f(x)dx

(D) 2a [ ff;l dx

5.  The tangent plane to the surface z = \/x2 + 3y2 at (1,1, 2) is given by
A)x—=3y+z=0
B)x+3y—2z=0
C)2x+4y—-3z=0
D)3x =7y +2z=0

6.  InR3, the cosine of the acute angle between the surfaces x> + y* + z2 —9=0andz—x* —y2 +3 =0 at
the point (21 11 2) is
(A) 518@
(B) Tﬁ
(C) PWr
(D) 575
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11.

12,

13.
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If f:R3—> R be a scalar field, ¥ : R3 - R3 be a vector field and let d € R? be a constant vector. If 7
represents the position vector xi + yj + zk, then which one of the following is FALSE?
(A) curl (f ) = grad (f) X v + f curl (V)
. a2 9% 92
(8) div (grad(N) = (75 + 33 +32) |
(C)curl (ax7) =2|al#

(D) div (L) =0,for7# 0

1713

2/3 2/3 _ g2/3

In R, the family of trajectories orthogonal to the family of asteroids x
(A) x4/3 + y4/3 = c4/3
(B) x4/3 _ y4/3 — C4/3
(C) x5/3 _ y5/3 — C5/3
(D) X2/3 _y2/3 — C2/3

+y is given by

Consider the vector space V over R of polynomial functions of degree less than or equal to 3 defined on R.
Let T : V - V be defined by (Tf)(x) = f(x) — xr'(x). Then the rank of T is

(A)1

(B) 2

(C)3

(D) 4

LetS, =1+ % + % + -+ %for n € N. Then which one of the following is TRUE for the sequence {s,,},_;
(A) {sp)m=q converges in Q

(B) {Sn}m=1 is a Cauchy sequence but does not converges in Q

(C) the subsequence {syn};-, is convergent in R, only when k is even natural number

(D) {Sp}m=1 is not a Cauchy sequence

Q.11 - Q.30 carry two marks each.

n-1
(-1) 2 , q
2+ , dd . -
Leta, = rll ifniso ,n € N . Then which one of the following is TRUE?
1+2—n, if nis even

(A) sup {a, |n € N} =3 andinf {a, [n € N} =1
(B) lim inf (a,) = lim sup (a,) =5
(C)supf{a, |n € N} =2andinf {a, [n €N} =1
(D) lim inf (a,) = lim sup (a,) =3

Let a, b,c € R. Which of the following values of a, b,c do NOT result in the convergence of the series

oo a”

n=3 n”(logen)c'
(A)lal<1,beER,cER
B)a=1,b>1,ceR
(C)a=1,b=0,c<1
(D)a=-1,b=0,c>0

Leta, =n+ % n € N. Then the sum of the series Yo, (—1)"*1 % is
(Aye 1 -1

(B) e~

(C)1—e?

(D)1+e?
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Leta, = % and let c,, = }.n_o An_ Ay, Where n € N U {0}. Then which one of the following is TRUE?

(A) Both Yo", a,, and Y ¢, are convergent
(B) Yoo @y, is convergent but Y0 ¢, is not convergent
(C) X Cp is convergent but Y20 a,, is not convergent

(D) Neither Y.o°_ @, nor Y7 ¢y, is convergent

Suppose that f,g : R - R are differentiable functions such that f is strictly incrasing and g is strictly
decreasing. Define p(x) = f(g(x)) and q(x) = f(g(x)), vx € R. Then, for t>0, the sign of
[y ®)(q'(x) - 3)dxis

(A) positive

(B) negative

(C) dependent on t

(D) dependenton f and g

3qin (1
Forx € R, let f(x) = {x SIS (x) x 0. Then which one of the following is FALSE?

0, x=0
(A) lim L& =
xX—oo X
o fx)
®) Jim 42 = 0
(9} fg) has infinitely many maxima and minima on the interval (0, 1)
(D) 1) is continuous at x = 0 but not differentiable at x = 0
x4
xy
———— (x,y) #(0,0
Let f(x,y) = {(xzﬂ’z)“ (.3) # ( ). Then which one of the following is TRUE for f at the point (0, 0)?
0, (x,y) = (0,0)

(A) For @ = 1, f is continuous but not differentiable
(B) Fora = %,f is continuous and differentiable
(C) Fora = %,f is continuous and differentiable

(D) For a = %,f is neither continuous nor differentiable

Let a,b € R and let f : R = R be a thrice differentiable function. If z = e"f(v), where u = ax + by and
v = ax — by, then which one of the following is TRUE?

(A) b%zyy — a*zy, = 4a®b*e*f'(v)

(B) b%zyy — a%zyy = —4ef'(v)

(C) bzy + az, = abz

(D) bzy + az, = —abz

Consider the region D in the yz plane bounded by the line y = % and the curve y2 + 22 = 1, where y=>0.If
the region D is revolved about the z-axis in R3, then the volume of the resulting solid is
Vs
(A) 7
27
(B)
/3
€=

(D) V3

IFAS (www.ifasonline.com) Contact: 9172266888 3



http://www.ifasonline.com/

20.

21.

22.

23.

24.

25.

26.

IFAS PREVIOUS YEAR QUESTION PAPER - IIT JAM MATHEMATICS 2018

If F(x,y) = (3x — 8y)i + (4y — 6xy)j for (x,y) € RZ, then sﬁcﬁ -d 7, wehre C is the boundary of the
triangular region bounded by the lines x = 0,y = 0 and x + y = 1 oriented in the anti-clockwise direction,
is
5
(A)
(B)3
(C) 4
(D)5

Let U,V and W be finite dimensional real vector spaces, T: V> V,5;V > W and P : W — U be linear
transformations. If range (ST) = nullspace (P), nullspace (ST) = range (P) and rank (T) = rank (S), then
which one of the following is TRUE?

(A) nullity of T = nullity of S

(B) dimension of U # dimension of W

(C) If dimension VV = 3, dimension of U = 4, then P is not identically zero

(D) If dimension V = 4, dimension of U = 3, and T is one-one, then P is identically zero

Let y(x) be the solution of the differential equation %+ y = f(x), for x > 0,y(0) = 0, where f(x) =
E,OSx<1

0, x=>1
(A)2(1—e™)when0<x<1land2(e—1)e *whenx >1
(B)2(1—e™)when0<x <landOwhenx >1
(C)2(1—e™)when0<x<land2(1l—e e ™ whenx >1
(D)2(1—e™®)when0<x <land2el™whenx>1

.Then y(x) =

An integrating factor of the differential equation (y + §y3 + %xz) dx + %(x +xy?)dy =0is
(A) x?

(B) 3log, x

(C) x°

(D) 2log, x

A particular integral of the differential equation y" + 3y’ + 2y = e is
(A) e® e~

(B) eexe—Zx

(C) eeerx

(D) e¢*e*

Let G be a group satisfying the property that f : G — Z,,, is a homomorphism implies f(g) = 0,Vg € G.
Then a possible group G is

(A) Zy4

(B) Zs4

(C) Zoy

(D) Z119

Let H be the quotient group Q/Z. Consider the following statements.
I. Every cyclic subgroup of H is finite.

Il. Every finite cyclic group is isomorphic to a subgroup of H.

Which one of the following holds?

(A) l'is TRUE but Il is FALSE

(B) Il is TRUE but I is FALSE

(C) both I and Il are TRUE

(D) neither I nor Il is TRUE
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30.
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Let I denote the 4 X 4 identity matrix. If the roots of the characteristic polynomial of a 4 X 4 matrix M are

+ /1i2—\/§, then M8 =

(A) I + M?
(B) 21 + M?
(C) 21 + 3M?
(D) 31 + 2M?

Consider the group Z% = {(a, b)|a, b € Z} under component-wise addition. Then which of the following is a
subgroup of Z2?

(A) {(a,b) € Z? |ab = 0}

(8) {(a, b) € Z? |3a + 2b = 15}

(C) {(a, b) € Z? |7 divides ab}

(D) {(a, b) € Z? |2 divides a and 3 divides b}

Let f : R - R be a function and let j be a bounded open interval in R. Define W(f,]) = sup {f(x)|x €
J} — inf{f(x)|x € J}. Which one of the following is FALSE?

(A) W, 1) SW(f,])ifJic ),
(B) If f is a bounded functionin J and ] D J; D J, ... D J, D -+ such that the length of the interval J,, tends to
Oasn — oo, then lim W(f,J,) =0
n—-oo

(C) If f is discontinuous at a point a € J, then W(f,]) # 0
(D) If f is continuous at a point a € J, then for any given € > 0 there exists an interval I c J such that
W(f,1)<e

For x > _71, let f1(x) = %, f2(x) =log.(1 + 2x) and f3(x) = 2x. Then which one of the following is
TRUE?
e

(A) f3(x) < fo(x) < f1(x) for 0 < x < 73
(B) f1(x) < f3(x) < fo(x) forx >0
(C) f1(x) + f(x) < %forx > ?

(D) f(x) < f1 (%) < f3(x) for x >0
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SECTIOIN-B
MULTIPLE SELECT QUESTIONS (MSQ)

Q.31 - Q. 40 carry two marks each.

31.

32.

33.

34.

35.

36.

Let f : R\{0} - R be defined by f(x) = x + x—13 On which of the following interval(s) is f one-one?
(A) (=0,—-1)

(B) (0,1)

(€) (0,2)

(D) (0, )

1/3

The solution(s) of the differential equation Z—z = (sin 2x) y'/° satisfying y(0) = 0 is (are)

(A)y(x) =0

(B) y(x) = —\/gsing‘x
(C) y(x) =\/§sin3x
(D) y(x) = \/gcosg‘x

Suppose f, g, h are permutation of the set {a, 8,7, 8}, where

f interchanges a and f8 but fixed y and §,

g interchanges 8 and y but fixed a and g,

h interchanges y and 6 but fixed @ and 3,

Which of the following permutations interchange(s) a and & but fix(es) 8 and y?
(A)fegehogof

(B)gohefohog

(C)gefehefog

(D)hogofogoh

Let P and Q be two non-empty disjoint subsets of R. Which of the following is (are) FALSE?
(A) If P and Q are compact, then P U @Q is also compact

(B) If P and Q are not connected, then P U @Q is also not connected

(C)If PU Q and P are closed, then Q is closed

(D) If P U Q and P are open, then Q is open

Let C* = C\{0} denote the group of non-zero complex numbers under multiplication. Suppose Y, =
{z € C |z" = 1}, n € N. Which of the following is (are) subgroup(s) of C*?

(A) Upd3 Yy

(B) Up=q Yon

(C) UnZ100 Y

(D) UpZ1 Y

Suppose «a, B8,y € R. Consider the following system of linear equations. x+y+z=a,x+pBy+z=y,x+
y + az = f3. If the system has at least one solution, then which of the following statements is (are) TRUE?
(A)ifa=1theny =1

(B)if =1theny =«

(B +1thena=1

D)Ify =1thena =1
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lLetmneNm<n PeM,,,(R), Q€ M,,»,(R). Then which of the following is (are) NOT possible?
(A) rank (PQ) =n
(B) rank (QP) = m
(C)rank (PQ) =m
m+n m+n

(D) rank (QP) = [T]' the smallest integer larger than or equal to -

If F(x,y,z) = (2x + 3yz)i + (3xz + 2y)j + 3xy + 2z)k for (x,y,z) € R3, then which among the
following is (are) TRUE?

(A)VXF =0

(B) fﬁcﬁ +d 7 = 0 along any simple closed curve C

(C) There exists a scalar function ¢ : R3> - R such that V - F= Dxx + byy + &5

(D)V-F =0

Which of the following subsets of R is (are) connected?
A){x eR|x%+x >4}

B){x eR|x?+x < 4}

(C){x ER||x] < [x—4[}

(D) {x € R| |x| > |x — 4[}

Let S be a subset of R such that 2018 is an interior point of S. Which of the following is (are) TRUE?
(A) S contains an interval

(B) There is a sequence in S which does not converge to 2018

(C) There is an element y € S,y # 2018 such thath y is also an interior point of S

(D) There is a point z € S, such thath |z — 2018| = 0.002018
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SECTION-C
NUMERICAL ANSWER TYPE (NAT)

Q.41 - Q.50 carry one mark each.

41. The order of the element (12 3) (24 5) (45 6) in the group S is

42. Let ¢(x,y,z) = 3y + 3yz for (x,y,z) € R3. Then the absolute value of the directional derivative of ¢ in

the direction of the line x;—l = % = _iz, at the point (1,—2,1) is

43. Let f(x) =X, o(—1D)™x(x — 1)" for 0 < x < 2. Then the value off(%) is

x*y(x-y)
44. Letf: R2 - R begiven by f(x,y) = g iyt (x,y) # (0,0)

0, x.y) = (0.0) . Then 9 (ﬂ) _9 (ﬂ) at the point (0, 0)

dx \dy dy \ox

is

X

Yy £
45. Let f(x,y) =/ x3ysin (g e(i_l)) + xy cos (ge(y 1)) for (x,y) €ER%,x>0,y>0. Then f,(1,1)+
fy(1,1) =

46. Let f : [0,0) — [0,) be continuous on [0,) and differentiable on (0,). If f(x) = f:,/f(t) dt, then
f@6) =

_ @+E=D™ , (1+ (-
== 3n

47. Lleta,
is

. Then the radius of convergence of the power series }.,"_; a,x" about x = 0

48. Let Ag be the group of even permutations of 6 distinct symbols. Then the number of elements of order 6 in
A6 is

49. Let W, be the real vector space of all 5 X 2 matrices such that the sum of the entries in each row is zero. Let
W, be the real vector space of 5 X 2 matrices such that the sum of the entries in each column in zero. Then
the dimension of the space W N W, is

50. The coefficient of x* in the power series expansion of eS'™* about x = 0 is (correct up
to three decimal places).

Q. 51 - Q. 60 carry two marks each.

51. Lletay=(-1)*'s,=a;+a,+ - +a,ando,=(s;+s,+ +5,)/n, where k,n € N. Then lim o,

n—-oo

is (correct up to one decimal places).

52. Let f: R — Rbe such that f" is continuous on R and f(0) =1,f'(0) =0 and f"(0) = —1. Then

X
lim (f <\/§>> is (correct up to three decimal places).
X—00

53. Suppose x,y,z are positive real numbers such that x + 2y + 3z = 1. If M is the maximum value of xyzz,

1,
then the value ofﬁ is

54. If the volume of the solid in R3 bounded by the surfacesx = —1,x=1,y=-1,y=1,z=2,y* +z? =2
isa—m,thena =
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__ (m/3sint+cost . a 2,
Ifx = fn’/6 e dt, then the value of (2 sinz + 1) is
The value of the integral fol fxl y"e"y2 dy dxis (correct up to three decimal places).

Suppose Q € M3,3(R) is a matrix of rank 2. Let T : M3,3(R) - M3,3(R) be the linear transformation
defined by T(P) = QP. Then the rank of T is

The area of the parametrized surface S = {((2 + cosu) cosv, (2 + cosu) sinv,sinu) ER3 |0 <u <

g, 0<v< g} is (correct up to two decimal places).

If x(t) is the solution to the differential equation % =x%t3 + xy, for t > 0, satisfying x(0) = 1, then the

value of x(\/i) is (correct up to two decimal places).

If y(x) = v(x)secx is the solution of y" — (2tanx) y' + 5y =0, —;—t <x< g, satisfying y(0) = 0 and
y'(0) = /6, then v (ﬁg) is (correct up to two decimal places).
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Section: A
1 2 3 4 5 6 7 8 9 10
B D D A B C C B C B
11 12 13 14 15 16 12 18 19 20
A C D B A D C A C B
21 22 23 24 25 26 27 28 29 30
C A C B A C C D B C
Section: B
31 32 33 34 35
B A,B,C AD B,C,D B,C,D
36 37 38 39 40
A,B AD A,B,C B,C,D A,B,C
Section: C
41 42 43 44 45
4to04 6.5t0 7.5 l1tol l1tol 3to3
46 47 48 49 50
9to 9 2to?2 OtoO 4to4 -0.130to -0.120
51 52 53 54 55
0.4t0 0.6 0.350 to 0.380 1140 to 1160 5.99to 6.01 29to 3.1
56 57 58 59 60
0.230 to 0.250 6to 6 6.30to0 6.70 -2.80to-2.70 0.5t0 0.5
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