JAM 2022 MATHEMATICS - MA

Notation and Terminology

N = the set of all positive integers.

Z = the set of all integers.

@) = the set of all rational numbers.

R = the set of all real numbers.

R"™ = the n-dimensional Euclidean space.

C = the set of all complex numbers.

M., (IR) = the real vector space of all n X n maltrices with entries in [R.

M, (€) = the complex vector space of all n X n matrices with entries in C.
ged(m, n) = the greatest common divisor of the integers m and n.

MT = the transpose of the matrix M.

A — B = the complement of the set B in the set A, thatis,{x € A : x ¢ B}.
In x = the natural logarithm of x (to the base ).

|x| = the absolute value of x.

y',¥",y"" = the first, second and the third derivatives of the function y, respectively.
S,, = the symmetric group consisting of all permutations of {1,2, ..., n}.
Z, = the additive group of integers modulo n.

f o g is the composite function defined by (f o g)(x) = f(g(x)).

The phrase ‘real vector space’ refers to a vector space over R
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Section A: Q.1 — Q.10 carry ONE mark each.
Q.1 Consider the 2 X 2 matrix M = G (1}) € M,(IR). If the cighth power of M
satisfies M*® (1) = (x) then the value of x 15
0 Y
(A) 21
(B) 22
(C) 34
(D) 35
Q.2 1 1 1 0 0 0
; = - UL 0D L L 0
The rank of the 4 X 6 matrix 01 0 1 0 1 with entries in IR, 15
0O 0 1 0 1 1
(A) l
By |2
(C) 3
(D) 4
MA 2442
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Q3 Let ¥ be the real vector space consisting of all polynomials in one variable with
real coellicients and having degree at most 6, together with the zero polynomial.
Then which onc of the following is true?

(A) (feV: f(1/2) & Q}is a subspace of V.

(B) {feV: f(1/2) = 1}1is asubspace of V.

(C) {feV: f(1/2) = f(1)}is a subspace of I/.

(D) ffeV: f(1/2) = 1} is a subspace of V.

Q.4 | Let G be a group of order 2022. [.et H and K be subgroups of G of order 337 and
674, respectively. Il H U K is also a subgroup of G, then which one of the
following 1s FALSE?

(A) H 15 a normal subgroup of H U K.

(B) The orderof H U K 151011,

(C) The order of H U K 15 674.

(D) K 1s a normal subgroup of H U K,
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Q5 The radius of convergence of the power serics
s
Z (4_1*1) x5ﬂ.
n=1
18
(A) 2
(B) |2
© |1
4
® |1
W
MA 4142

collegedunia:s

India’s largest Student Review Platform

-

-



JAM 2022

MATHEMATICS - MA

Q.6 Let (x,,) and (v,,) be sequences of real numbers defined by
1 By
x1=1 »= o Xnt1 = ”Ty”’ and  Yp41 = Xy, foralln en.
Then which one of the following is truc?
(A) (x,,) 1s convergent, but (31,) 18 not convergent.
(B) (x,,) is not convergent, but (y,,) is convergent.
() Both (x,,) and (y,,) are convergent and lim x,, > lim y,.
FL— 30 n—oo
(D) Both (x,,) and (y,,) arc convergent and lim x,, = lim 1y, .
TL— Lo H— oo
Q.7 Suppose
%43 1
o W - and b, =— forn=234 ...
- (14+n?)e
Then which one ol the following 1s true?
(A) Both Y n—sa, and >, b, are convergent.
(B) Both >, a, and »._. b, are divergent.
(C) ney Oy, 18 convergent and Y-, b, 1s divergent.
(D) | Xy i,a, isdivergent and .., b, is convergent.

MA

542

collegedunia:s

India’s largest Student Review Platform



JAM 2022

MATHEMATICS - MA

Q.8 Consider the scrics
i 1
1
RO ('1 + n_p)
where m and p arc real numbers.
Under which of the following conditions docs the above serics converec?
(A) m > 1
(B) 0<m<1 and p > 1.
(G D<m<1l and 0<p <1
(D) |m=1 and p>1
MA 642
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JAM 2022
Q.9 Let ¢ be a positive real number and let u: R* — IR be defined by
1 x+ct
ux, t) =Z J- es’ds for (x,t) € R2.
x—cE
Then which one of the following 1s true?
(A) |0%u 0%u
—— =¢°=— on R?
at dx*
(B) |du 0%
— =t R?
ot a2 O
(C) du du
—-—=0 on R%
dt dx
(D) A%u )
=0 on R
at dx
MA
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Q.10 Let 8 € (E,E). Consider the functions
4’2
u: RE—{(0,00}>R and v: RZ—{(0,0)} >R
given by
X X
u(x,y)=x— — = and v(x,y)=y+ — =,
(x,¥) o t,y) =y i
The value of the determinant ai g‘:’; at the point (cos 8, sin &) is equal to
ax  dy
(A) 4 sin 6.
(B) 4 cos B,
(C) | 4sin%8.
(D) 4cos? @,
MA 842
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Section A: Q.11 — Q.30 Carry TWO marks each.
Q.11 | Consider the open rectangle G = {(s,t) ER?: 0<s<land0<t < 1} and
the map T: G — R? given by
mSll —~t] |l §
T(s, t)= ( ), ( ) for (s,t) €EG.
2 2
Then the area of the image T(G ) of the map T 15 equal (o
(A) 7
4
(B) mF
4
(C) T°
8
(D) |
MA
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Q.12 | Let T denote the sum of the convergent scrics
1+1 1+1 1+ ( 1)”+1+
2 3 4 5 6 n
and let § denote the sum of the convergent series
- 1 - i
2727376 85 10 1277 o
h=
where
1 = —1
Aam_n = 1’ Aym_1 = pT— and  dg, = 7 for m € N.
Then which one of the following 1s true?
(A) |T=Sand S=#0.
(B) | 2T =5 and S #0.
(€ | P=2sandSz0
(D) r'==58=10.
MA 042
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Q.13 | Let u: R = R be a twice continuously differentiable function such that w(0) > 0
and 1’ (0) > 0. Suppose u satislies

wita) = 11&32

Consider the following two statecments:

forall x € R.

I. The function uu’ is monotonically increasing on [0, co).
11. The function « 1s monotonically increasing on [0, c0).

Then which one of the following 1s correct?

(A) Both I and II arc falsec.

(B) Both I and 1l are true.

(C) I 1s false, but II 1s truc.

(D) [ 1s true, but II 15 false.

MA LLid2
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Q.14 | The value of
! S VR F 1 —n
im
— 0 2
now £ k(ln k)
is equal to
(A) |eo
(B) |
(C) e
(D) |0
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Q.15 | For t € R, et [t] denote the greatest intcger less than or equal to ¢. Define
functions A: RZ > R and g: R — R by
o, fx°#y 2 ifx 0,
hix,y) = and g(x) =
0 if ¥%=y 0 ifx=0.
Then which one of the following is FALSE?
(A) | X5y -1
lim_  cos|— i
(x,y)—(v2,7) >l o | 2
(xy)~(v2,2)
() lim In(x>" ) =e-2
(x,y)=(e.e)
(D) lim  e“Yg(x) = 1.
(x,y)=(0,0) g(x)
MA
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Q.16 | Let P € M,(IR) be such that P* is the zero matrix, but P? is a nonzero matrix.
Then which one of the following 1s FALSE?

(A) | For every nonzero vector v € R*, the subset {v, Pv, P*v, P?v} of the real vector
space R* is linearly independent.

(B) The rank of P* is 4 — k for every k € {1,2,3,4}.

(C) 0 1s an cigenvalue of P.

(D) If @ € M4(R) is such that Q% is the zero matrix, but Q2 is a nonzero matrix, then
there exists a nonsingular matrix S € M, (IR) such that S71QS = P.

MA
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Q.17 | For X,Y € M,(R), define (X,Y) = XY —YX. Let 0 € M, (R) denote the zero

matrix. Consider the two statements:
P: (X,(v.2))+ (Y. (Z,X))+(Z,(X,Y)) =0 forallX,Y,Z € M,(R).
Q: (X,(¥,2))=((X,Y),Z) forallX,Y,Z € M,(R).

Then which one of the following 1s correct?

(A) Both P and ( are true.

(B) P 18 true, but Q 1s Talse.

(C) P 1s false, but Q is truec.

(D) Both P and @ arc false.

MA L5742
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Q.18 | Consider the system of lincar cquations

x+y+t = 4,
2x — 4t = 7,
x+y+z = .5
x—3y—z—10t = A

-

where x, v, z, t arc variables and A is a constant. Then which one of the following

is truc?

(A) [f A =1, then the system has a unique solution.

(B) If A = 2, then the system has infinitely many solutions,

(C) If A = 1, then the system has infinitely many solutions.

(D) If A = 2, then the system has a unique solution.

Q.19 | Consider the group (@, +) and its subgroup (Z, +).

For the quotient group @ /Z, which onc of the following is FALSE?

(A) (/7 contains a subgroup isomorphic to (Z, +).

(B) There 1s exactly one group homomorphism from /7% to (@@, +).

(C) For alln € N, there exists g € Q/Z such that the order of g is n.

(D) Q/Z is not a cyclic group.

MA Lid42
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Q20 | For P € Mg(IR) and i,j € {1,2,...,5}, let p;; denote the (i, ™ entry of P. Let
S={PeMs(R):p;; =pysfori,j,r,s €{1,2, .. 5 withi+r=j+s}

Then which onc of the following is FALSE?

(A) S 1s a subspace of the vector space over R of all 5 X 5 symmetric matrices.

(B) The dimension of S over R is 5.

(C) The dimension of Sover Ris 11.

(D) If P €S and all the entries of P are integers, then 5 divides the sum of all the

diagonal entries of P,

MA 742
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Q.21 On the open interval (—¢, ), where ¢ is a positive real number, y(x) is an
infinitely differentiable solution of the differential cquation
d
—y = y? — 1 4 cos x,
dx
with the initial condition y¥(0) = 0. Then which one of the following is correct?
(A) y(x) has a local maximum at the origin.
(B) v(x) has a local minimum at the origin.,
(C) | y(x) is strictly increasing on the open interval (=4, &) lor some positive real
number §.
(D) | y(x) 1s strictly decreasing on the open interval (—4§,6) lor some positive real
number &.
MA
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Q22 |LetH: R - Rbe the function given by H(x) = %(ex +e*)forx € R.
Let f: R — R be defined by
filel= jH(xsin 8)de for x € R.
0
Then which one of the following 1s true?
(A) xf'C)+ f'(x)+xf(x) =0 forallx € R,
(B) xf'"(x)—f'(x)+xf(x) =0 forallx € R.
(Cy | xf"(x)+ f'(x) —xf(x) =0 forall x € R.
(D) xf'(x)— f'(x) —xf(x) =0 forallx € R.
MA
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Q.23 | Consider the differential cquation

v'+ay +y=sinx for x €R. ()
Then which one of the following 1s true?

(A) If @ = 0, then all the solutions of (#*) are unbounded over R.

(B) [f @ = 1, then all the solutions of (**) are unbounded over (0, co).

(C) If @ = 1, then all the solutions of (#*) tend to zero as x — oo,

(D) If a = 2, then all the solutions of (#+) are bounded over (—ue, 0).

Q.24 | For g €Z,let g € Z,; denote the residue class of g module 37. Consider the
eroup Uiy = {g €247 11 < g <37 withged(g,37) =1} with respect to
multiplication modulo 37. Then which once of the following 1s FALSE?

(A) The set {g € Us> : g = (g )~ '} contains exactly 2 elements.

(B) The order of the element 10 in U, is 36.

(C) There 15 exactly one group homomorphism from Uz~ to (Z, +).

(D) There is exactly one group homomorphism from U to (@, +).
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Q.25 | For some rcal number ¢ with0 < ¢ <1, let ¢p:(1—¢,1+¢)— (0,0) be a
differentiable function such that ¢(1) =1 and y = ¢¢(x) 1s a solution of the

differential cquation
(x% + y2)dx — 4xy dy = 0.

Then which onc of the following is true?

Q) (3(¢)(x))2 + xz)z = 4x.

(B) (S(rj)(x))z — xz)z = 4x.

© | (3em) +x2) = 490

O (3(p0)" - 22) = 49000

MA 2142
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Q.26 | For a 4 x 4 matrix M € M,(C), let M denote the matrix obtained from M by
replacing cach entry of M by its complex conjugate. Consider the real vector
spacc

H={MeM/(C): M =M}
where M " denotes the transpose of M. The dimension of H as a vector space over
IR 15 equal to

(A) |6

(B) 16

(C) 15

(D) 12

MA
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Q.27 | Let a, b be positive recal numbers such that a < b. Given that
N
_ 2, VT
lim | e™" dt = —,
N =00 2
0
the value of
; 1
Jim ?(E_M — e P )de
0
1s equal to
(A) | Vr(a —Vb).
B) | Vr(a+Vh).
© | —vrKa+ VD).
(D) | Vr(vD —Va).
MA 23/42
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Q.28 | For—1<x < 1,if f(x) is the sum of the convergent power serics
g m o
x+22 —1—32 sl n—z—l-
{16,
then f (E) is cqual to
A | 2
In(1—¢
[ma-0,,
¢
0
(B) L
In(1—1¢t)
[ma-0,
8
0
(C) =
ft In(1 + t) dt.
0
; 1
D) | 2
j tin(l —t)dt.
0
MA
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Q29 |Forn € Nandx € [1, ), let
w
L
fln) = J- (xz + (cos )y x2 — 1) de.
0
Then which one of the following 1s true?
(A) fn(x) 18 not a polynomial in x if n is odd and n = 3.
(B) [ (x) 1s not a polynomial in x if n is cven and n = 4.
(C) fn(x) 18 a polynomial in x for all n € K.
(D) fn(x) 18 not a polynomial in x for any n = 3.
Q.30 | Let P be a 3 X 3 rcal matrix having cigenvalues 4, = 0,4, = land A; = —1.
1 1 1
Further, v, =0 |, v, = 1] and v4 = | 0 | are eigenvectors of the matrix P
0 0 i
corresponding o the eigenvalues 44, 4, and A,, respectively. Then the entry in
the first row and the third column of P is
(A) 0
(B) 1
(C) ~1
(D) Z
MA 25/42
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Section B: Q.31 — Q.40 Carry TWQO marks each.
Q.31 | Let (—c¢,c) be the largest open interval in R (where ¢ is cither a positive real
numbecr or ¢ = o) on which the solution y(x) of the differential cquation
dy 5, . 5 N .
e x“ 4+ y<+ 1 withinitial condition y(0) =0
exists and 1s unique. Then which of the following is/are truc?
(A) y{(x) 1s an odd function on (—¢,c¢).
(B) y(x) is an even function on (—c, ¢).
2
(©) (y(x)) has a local minimum at 0.
2
(D) (y(x)) has a local maximum at 0.
MA

26442

collegedunia:s

India’s largest Student Review Platform



JAM 2022

MATHEMATICS - MA

Q.32 | Let S8 be the set of all continuous functions f: [—1,1] — R satisfying the following
three conditions:
(1) f is infinitely differentiable on the open interval (—1,1),
(1) the Taylor series
rr U
f(0) + F(0)x +f2#x2 +
of f at O converges to f(x) foreach x € (—1,1),
1 .
(iiy f (;) = 0 forall n € R.
Then which of the following 1s/are true?
(A) f(D) =0 forevery f € S.
B) | g G) = 0 for every [ € S.
(©) | There exists f € S such that f' (%) + 0.
(D) | There exists f € S such that f(x) # 0 for some x € [—1,1].
MA
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Q.33

\0 if x € [0,1] is irrational.

and define g: [0,1] — [0,1] by

0 ifx=0,
glx) =
1 ifx e (0,1].

Then which of the following is/are truc?

Define f:|0,1] = |0,1] by
(1 ifx =0,
. 1 . m .
Lilx) = = ifx = = for some m,n € N withm < nand gcd(m, n) = 1,

(A) f 18 Riemann integrable on [0,1].

(B) e e AL

(C) The composite function f o g is Ricmann integrable on [0,1].
(D)

The composite function g o f is Ricmann integrable on [0,1].

MA
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Q.34 | Let S be the set of all functions f: R — R satisfying
FG)—FfMIEP<|x—v|® forallx,y € R

Then which of the following is/are truc?

(A) Every function in § is differentiable.

(B) There exists a function f € § such that f is differentiable, but f is not twice
differentiable.

(C) There exists a function f € § such that f is twice differentiable, but £ is not
thrice differentiable.

(D) Every function in S 1s infinitely differentiable.

MA
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Q.35 | A real-valued function y(x) defined on R is said to be periodic if there exists a
real number 7" > 0 such that y(x + T) = y(x) for all x € R,
Consider the differential cquation
dz
deJS + 4y = sin(ax), x € R, ()
where a € IR 1s a constant.
Then which of the Tollowing 1s/are true?
(A) All solutions of (*) arc periodic for cvery choice of a.
(B) All solutions of (*) arc periodic for every choiccof a € R —{—2, 2}
(C) All solutions of (*) are periodic for every choice of a € @ — {2, 2}.
(D) If a € R— (@, then there 1s a unique periodic solution of (*).
MA
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Q.36 | Let M be a positive real number and let w, v : R = IR be continuous functions

satisfying

Julo )2 +vix, y)2 =Mx2+y2 forall (x,y) € R

Let F: R? — R? be given by

Flx,y) = (ulx,y),v(x,y)) for (x,y) € R%

Then which of the following is/are truc?

(A) £ 1s Injective.

(B) If K is open in R?, then F(K) is open in R2.

iy If K is closed in R?, then F(K) is closed i R?.

(D) If E is closed and bounded in R?, then F~Y(E) is closed and bounded in R2.

MA 31442
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Q.37 | Let G be a finite group of order at lcast two and let e denote the identity clement
of G. Letg: G — G be abijective group homomorphism that satisfies the following

two conditions:
(i) Ifo(g) = g forsome g € G, then g = e,

(i) (co0o)(g) =g forall geg.

Then which of the following is/are correct?

(A) For each g € G, there exists h € G such that A *a(h) = g.

(B) There exists x € G such that xa(x) # e.

(C) The map o satisfies o(x) = x~? for everyx € G.

(D) The order of the group & i1s an odd number.

MA 32/42
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Q.38 | Let (x,,) be a sequence of real numbers. Consider the set
P={neN: x, > x,, forallm € N withm > n}.

Then which of the following is/are truc?

(A) If P is finite, then (x,,) has a monotonically increasing subscquence.

(B) If P is finite, then no subsequence of (x,,) 1s monotonically increasing.

(C) If P is infinite, then (x,;) has a monotonically decreasing subsequence.

(D) If P 1s infinite, then no subsequence ol (x,,) 1s monotonically decreasing.

Q.39 | Let ¥V be the real veclor space consisting ol all polynomials in one variable with
real coeflicients and having degree at most 5, together with the zero polynomial.
Let T: V' — IR be the linear map defined by 7(1) = 1 and

Flx(x—1)(x—k+1))=1 for1 £k <5

Then which of the following is/arc truc?

(A) | Pl y=ub.

(B) T =5,

(C) | TY =14

(D) Fla- =3

MA
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Q.40 | Let P be a lixed 3 X 3 matrix with entries in R. Which of the following maps
from M5 (IR) to M4 (IR) is/are linear?

(A) T: M3(R) - M3 (R) givenby T,(M) = MP — PM for M € M;(IR).

(B) | To: M3(R) —» M3(IR) given by T,(M) = M2P — P2M for M € M4(IR).

(C) T3: M3 (R) » M;(R) given by T3(M) = MP? + P*M for M € M;(R).

(D) | Ty M3(IR) = My(IR) given by T, (M) = MP% — PM? for M € M, (IR).

Section C; Q.41 — Q.50 Carry ONE mark each,

Q.41 | The value of the mit
i (14+2“"+~--+n4)+ 1 ( 1 & 1 o sel 1 )
im . s o
n—co T2 xj{ﬁ \/?’1 4+ 1 \/?’1 + 2 m
is equal to _. (Rounded off to two decimal places)
MA 34/42

collegedunia:s

India’s largest Student Review Platform

-

-



JAM 2022

MATHEMATICS - MA

Q.42

Consider the function u: R® — IR given by

u(xq, X5, %3) = X X5x5 — xixd — 26xix2x5.

letc € R and k € N be such that

evaluated at the point (¢, t%,¢3), equals ct® for every t € IR. Then the value of

k 1s equal to

Q.43

Let v(x) be the solution of the differential equation

dy : :
L for x € R,
dx Y

satisfying the initial condition y(0) = 4.

Then lim y(x) 1s equal to . (Rounded off to two decimal places)

Xr—oo

Q.44

The sum of the series

= 1
2 (4n — 3)(4n + 1)

n=1

isequalto . (Rounded off to two decimal places)

The number ol distinct subgroups of Zggg 18

MA
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Q.46 | The number of elements of order 12 in the symmetric group S, 1s equal to
Q.47 | Let ¥(x) be the solution of the differential equation
sinx
xyiy' + 3 = — forx > 0,
¢ 1 g T
satisfying y (5) = (.
5 :

Then the valuc of y (?H) is cqual to . (Rounded off to two decimal

places)
Q.48 | Consider the region

G={(x,y,z)E RP:0<z< x®—y? x*+y? <1k
Then the volume of & 1s equal to . (Rounded off to two decimal
places)
MA

-

-
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Q.49 | Given that y(x) is a solution of the differential equation
x2y" + xy' — 4y = x?
on the interval (0, «) such that }}l%]-f-y(x) exists and y(1) = 1. The value of
y'(1) is equal to . (Rounded off to two decimal places)
Q.50 | Consider the family F; of curves lying in the region
{x,y)ER*: y>0and 0 < x < 7}
and given by
y = i _ 205%) , where ¢ is a positive real number.
sin x
Let F, be the family of orthogonal trajectories to Fp. Consider the curve C
belonging to the family F, passing through the point (g, 1), If @ 1s areal number
such that G;a) lies on C, then the value of a” is equal (o
(Rounded off to two decimal places)
MA

-

-
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Section C: Q.51 — Q.60 Carry TWO marks each.
Q.51 | Fort € R,lct [t] denote the greatest integer less than or equal to €.
Let D= {(x,y) € R?:x*+y* <4} Llet f:D > Rand g: D — R be defined
by f(0,0) = g(0,0) =0 and
FOo) = 2 +y2) 2 (x9) = )5
:y y x4_|_y4.! g ‘y y xz_l_yz
for (x,y) # (0,0). Let E be the set of points of D at which both f and g are
discontinuous. The number of elements in the set £ 1s
Q.52 | If G is the region in IR? given by
2 2 2 2 & B
G=1(y)e R :x"+y° <1, Tgf::y{vjx, x>0 y>0
AY
then the value ol
200 ;
— fj x“dx dy
T g
iscqualto . [Rounded off to two decimal places)
MA

-

-
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Q.53 11 U
Let A= 0 1] and let A" denote the transpose of A. Let u = (u,l) and
. ‘
vy
v = (Uz) be column vectors with entrics in R such that uf +u5 =1 and
Vs
vZ + v$ + v: = 1. Suppose
Au= +v2v and ATv=+2u
Then |uy + 2 V2 vy| is equal to . (Rounded off to two decimal places)
Q.54 | Let f: [0, ] — R be the function defined by
. . T
(x —m)esn¥ if0sx <—=,
fx) = i
5 4 T
e S e if —<x<m
T
Then the valuc of
T
j Flx)dx
0
1s equal to . (Rounded off to two decimal places)
MA 30/42
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Q.55 | Let v be the radius of convergence of the power serics
1. % x> %% 2% o a% %
= o et gt
Then the value of r° is equal to . (Rounded off to two decimal
places)
Q.56 | Define f: R* - R by
floy)=x*+2y? —x for(x,y) € R
2 2 Z 3 P
LetD={(x,y) eR:x*+y“<1}and E = {(x,y) € R : e 1},
Consider the scts
Diax = {(a,b) € D : f has absolute maximum on D at (a, b)},
Dyin = {(a,b) € D : f has absolute minimum on D at (q, b)},
Enax = {(c,d) € E : f has absolute maximum on E at (¢, d)},
Ein= 1(c,d) € E : f has absolute minimum on E at (¢, d)}.
Then the total number of clements in the set
Dmax U Dmin U Hmax U Hmin
1s equal to
MA

-

-
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Q.57 11 10 10 10
o L e _ (10 11 10 10 T e -
Consider the 4 X 4 matrix M = 10 10 11 10 Then the value of the
10 10 10 11
determinant of M 1s equal to
Q.58 | Let ¢ be the permutation in the symmetric group S¢ given by
o(l) =2, Bl A =13, c(3) =1, ag(4) = 5, o) =4
Detine
N{c)={t€S::0g0T =100}
Then the number of elements in V(o) 1s equal (o
Q.59 |Let f:(—-1,1) >R and g:(—1,1) = R be thricc continuously differentiable

functions such that f(x) # g(x) for every nonzero x € (—1,1). Supposc
flok=M2, [fil0l=n ["O=m% 4Hnd F 0=
and
gth)= Ix2, %0 = 20 =g% ad PU0O=n’
Then the value of the limil

of(X) _ pg)

lim

=0 f(x) — g(x)

is cqual to . (Rounded off to two decimal places)

MA

-

-
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Q.60 |If f:]0,00) = IR and g: [0, 0) — [0, 00) are continuous functions such that
ff“zf(t)dt = x%and [T t2dt = 9(x + 1) forall x € [0, 00),
then the value of

f(2) +g(2) + 16 f(12)
is cqual to . (Rounded off to two decimal places)
MA

-

-
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