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37.

Sol.

Ans.

38.

PART-IIT
SECTION-I (Maximum Marks : 28)

This section contains SEVEN Questions

Each question has FOUR option [A], [B], [C] and [D]. ONE OR MORE THAN ONE of these four
options is(are) correct.

For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS

For each question, marks will be awarded in one of the following categories.

Full Marks :+4 If only the bubble(s) corresponding to all the correct option(s) is(are) darkened
Partial Marks :+1 For darkening a bubble corresponding to each correct option,

provided NO incorrect option is darkened
Zero Marks : 0 If none of the bubbles is darkened

Negative Marks : -2 In all other cases
For example, if [A], [B], [C] and [D] are all the correct options for a question, darkening all these

three will get +4 marks; darkening only [A] and [D] will get +2 marks; and darkening [A] and [B]
will get -2 marks, as a wrong option is also darkened

1 1 2
Let X and Y be two events such that P(X) = 3 P(X|]Y)= ) and P(Y|X) = 5 Then :

eluk fdl X rFk b1 iclj ol nk AVuk; (events) ] fd PCX)= 5. PCXIY)= 5 PRl PYIX) = 3 g Fc:

I I 4 2
(A) P(XNY) :§ (B) P(X'[Y) =E (C) P(Y) =E (D) P(XUY) :E
P(XNY) 1 P(YNX) 2
P(Y) 2 PX) 5/
4 2

 PXNY)_PY)-PXNY) 1
PXY) =", P(Y) 2
BC

Let a, b, x and y be real numbers such thata—b =1 and y # 0. If the complex number z = x + 1y satisfies

lm( az:lb j =y, then which of the following is(are) possible value(s) of x?
z

eluk fdl a, b, x rk y bl idkj dh okLrfod T[k; (real numbers) g] fd a—b=1rFk y=0 gA ;fn

Iffed B[k (complex number)z=x +1iy, 1m(az+1bj=y dk WUr'V djrh g] rc futu e 1 diulivl x
Z+

divd IHkfor eku g/gt
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Ans.

Sol.

39.

Ans.

Sol.

(A) 1+41+y (B) —1++/1-y> (©) 1-/1+y (D) —1—f1—y?

BD
Im(a(x+1y)+bj:y

X+iy+1

m[(ax+b)+iay)2((le)—iy)j _y
(x+D)"+y

ay(x+1)—y(ax+b)
(x+1)° +y? -
a—b=(xt+1) +y?
l=x+1)>2+y?
(x+1)yY=1-y

x+1)= J—FW
NP e

Let f: R — (0, 1) be a continuous function. Then, which of the following function(s) has(have) the value zero

at some point in the interval (0, 1)?
efuk fd f: R — (0, 1) ,d Irr Qyu gA rc futu Qyuk e I dkull Qyu/Qyuk divd eku virjky
0, 1) d fdlh fcin 1j "W; gkxk?

T

(A)x°—f(x) (B)f(x) + |2 f(t)sintdt
(©x— [ ft)costdt (Dyer— [ ) sintdt
AC

(A) h(x) =x"—f(x)

h(0) =—f(0) =negative

h(1)=1—1(1)=positive

by IMVT we can say that h(x) = 0 will have solutionin (0, 1)

T

(B) h(x)=1(x) + i f(t) sintdt

h(x)>0 v xe€(0,1)

U4
—X

(C)h(x)=x— zj f(t) sintdt

T

h(0) = — if(t) sint dt = —m

I
2

h(1)=1- [ f(t) sintdt=+r

0
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40.

Ans.

Sol.

41.

Ans.

Sol.

42.

= h(x) =0 will have solutionin (0, 1) by IMVT

(D) h(x) =e*— If (1) sint dt

h'(x)=e*—f(x)sinx>0 v x € (0, 1)
h(0)=1

1
h(l)=e— J.f(t) sint dt = +ve
0

h(mx) >0 vx € (0, 1)
Let [x] be the greatest integer less than or equal to x. Then, at which of the following point(s) the function
f(x) =x cos (m +[x])) is discontinuous?
ekuk fd x B NkVk ;kx d Beku Bcl c<k 1.kkd [x] gA rc f(x)=xcos (n+[x])), fuEu e I fdu fcln/
fcinvk 1) vIirr g\
(A)x=2 B)x=1 (C)x=-1 (D)x=0
ABC*
f(x) = cos(mx + wt[Xx])
f(x) I:x COS TIX [x]=even
—CO0S TIX [x]=o0dd
Now check at integer
f(x) is continuous at x =0
f(x)isdisc.atx=2,1,-1
Ifa chord, which is not a tangent, of the parabola y> = 16x has the quation 2x +y=p, and midpoint (h, k), then
which of the following is(are) possible value(s) of p, h and k?
;in 1joy; y2=16xdh ,d thok &k Li"kj [k ugh g] dk Betdj.k 2x +y=p rFk e/;fcn (h, k) g] rk
futu e I p,h rik k d IHkfor eku g/g\

(A)p=-2,h=2,k=-4 B)p=2,h=3,k=-4
OC)p=-1,h=1,k=-3 D)p=5,h=4,k=-3
B
T=S8,
k*—16h =ky—8(x +h)
ky — 8x =k>—8h
compare with 2x +y=p
8 k k’-8h
2 1 p
Check options.

Which of the following is(are) NOT the square of a 3 x 3 matrix with real entries?
futu e I dkullvdkull okLrfod B[ ;kvk d 3 x3vk);g dk ox ugh g/g\
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1 00 -1 0 O 1 0 O 1 0 0
(A)OIO (B)O—IO (C)O—IO (D)OIO
0 0 1 0 0 -1 0 0 -1 0 0 -1
Ans. BD
Sol. |A?%=|AP will be +ve
Now check option
‘ x>y . . .
43. If 2x —y+ 1 =01s a tangent to the hyperbola 2 16 =1, then which of the following CANNOT be sides of
arightangled triangle?
2 2
;i 2x-y+1=0virijoy; 2x--=1 di Li"[i o] rifuiu e 1 dhulh Redllf; FE o et
ugh gk Idrh g/g\
(A)a, 4,2 (B)a, 4,1 (C)2a,8,1 (D)2a,4,1
Ans. ABC
2 2
Sol.  For PEarei 1
Condition of tanjency for y=mx +c is
c? = a’m? — b?
1=a*4)-16
4a>=17
2a= +17
(A) a? # 4% + 22 (B)ya?=4+ 12 (C)(Ray#8+1> (D)(Ra)=4*+ 12
SECTION-II (Maximum Marks : 15)
. This section contains FIVE questions.
. The answer to each question is a SINGLE DIGIT INTEGER ranging from 0 to 9, both inclusive
. For each question, darken the bubble corresponding to the correct integer in ORS
. For each question, marks will be awarded in one of the following categories:
Full Marks 143 If only the bubble corresponding to the correct answer is darkened
Zero Marks :0 In all other cases
44. The sides of a right angled triangle are in arithmetic progression. If the triangle has area 24, then what is the
length of its smallest side?
,d ledkh; =t dh e Belrj J<h e gA sfn bidk {kQy 24 g rc bidh Icl Nivh Htk
dh yEckb D;k g\
Ans. 6
Sol. Sideswillbea—-d,a,a+d

(a—d)y?+a’=(a+d)
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45.

Sol.

Ans.

46.

Ans.

Sol.

47.

d=+=
4

So, sides will be ~,a, 2
0, sides will be =2, ~
l><3—a><a—24

274

a?=8)=>a=8

Sides will be 6, 8, 10

For how many values of p, the circle x> + y* + 2x + 4y — p = 0 and the coordinate axes have exactly three
common points?

p d fdru eluk d fy; olk x> +y?>+2x +4y—p=0 rfik fun'ikd v{lk d doy riu fcin mH;fu'B g\

G o T

= not possible p=-1
2 values of p.
2

T
Letf: R — R be adifferentiable function such that f{0) =0, f] (Ej =3andf'(0)=1.

T

2
If g(x)= I [f'(t)cosect—cot tcosect f(t)]dt forx e (0, g} ,thenlim _ g(x)=

efuk f: R >R bl 1dkj dk vodyuh; Qyu (differentiable function) g] fd £(0)=0, f( j =3 rFk
£1(0)=1 gh

(SN

;fnx € (0, g} dfy; gx)= j[f '(t) cosec t—cot tcosect f(t)]dt @] rc lim_ g(x)=

2
g(x)= [f(t) cos ect]g/2
= f(n/2) — f(x) cosecx
f(x)

sin X

gx)=3-

hmg(x) 3—-lim fx)

x-0 §in X

(Use L.H. rule)

For a real number a, if the system
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oiLrfod I[:k o d fy;] ;fn ji[d Neidj.k fudk;

1 o offlx 1
a 1 ally|=|-1
o a 1|z 1

of linear equations, has infinitely many solutions, then 1 + ot + o> =
dvurgyglrcil+a+a?=

Ans. 1
Sol. A=0
1 a o
I o)=0 >a=1 or o=-1
o’ o 1
Fora=1 For o = -1
System will have no solution System will have infinite solution

48. Words oflength 10 are formed using the letters A, B, C, D, E, F, G H, I, J. Letx be the nubmer of such words

where no letter is repeated; and let y be the number of such words where exactly one letter is repeated twice

and no other letter is repeated. Then, 9% =

v{ijk A,B,C,D,E,F,GH,1J I 10 yicko d "kn cuk; thr gA ekuk fd x bl rjg d mu "knk dh

I[:k g] ftue fd 1 Ha v{kj dh iujlofr ugh gkrt o] rik y bl rjg d mu "Knk di B[k g] ftu e

doy ,d v{kj dn 1ujkofr nk ckj gkrh g o fdlh vi; v{kj dh Tujkofr ugh gkrh gA rc 9%=
Ans. 5

Sol. x=]10
10

L =5
9x
SECTION-III (Maximum Marks : 18)
. This section contains SIX questions of matching type.
. This section contains TWO tables (each having 3 column and 4 rows).

. Based on each table, there are THREE questions
. Each question has FOUR options [A], [B], [C] and [D]. ONLY ONE of these four options is correct.

. For each question, darken the bubble corresponding to the correct opion in the ORS.

. For each question, marks will be awarded in one of the following categories:
Full Marks -3 If only the bubble corresponding to the correct answer is darkened
Zero Marks :0 Ifnone of the bubbles is darkened
Negative Marks :—1 In all other cases
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49.

Ans.

50.

Ans.

51.

ANSWER Q.49 to 51 by appropriately matching the information given in the three columns of the
following table.

utp ni x;h Vey d riu dkyek e miytk Ipuk dk mi;Dr <x I ley dj i"uk 49 I 51d mlkj
nhf ; A

Columns 1, 2 and 3 contain conics, equations of tangents to the conics and points of contact,
respectively.

diye 1,2 rik 3e @'l difud (conics)] difud iji Li*kj[ik (tangents) ok Betdj.k rAk Li“kcn

fn; X; gA
Column-1 Column-2 Column-3
22— a2 . 2 a 2a
@ x“ty =a () my=m"*x +a P 2 m

W ray=a | @y=mx+aymicl (Q)[J;T:Vmiﬂj

_q? 1
() y*=dax (i) y =mx + \32m? _| (R)( — ]

\/azm +1 ’\/azmz +1

—a’m -1 j
2 a2y2 — 52 : = + 2.2 S )
av) x*-a’y a (iv) y = mx Ja'm” +1 ( )[\/azmz_l \/a2m2—1

The tangent to a suitable conic (Column 1) at (\/5 ,%) is formed to be /3x + 2y =4, then which of the

following options is the only CORRECT combinaton?
;fn mi;Dr dikfud (dkye 1)d fcln (\/5,%) ij Li'kj[k V3x+2y=4 g] rc futu e 1 dkulk fodYi

doy Igh I;ktu g\
(A)D (iv) (R) (B) V) (i) (S) (C) (I (iii) (R) (D) AV) () (S)
A

Fora=+/2,ifa tangent is drawn to suitable conic (Column 1) at the point of contact (-1, 1), then which of the
following options is the only CORRECT combination for obtaining its equation?

a=+2 d fy; mi;Dr difud (Column 1) ij ,d Li'kj[i [iph thrh g] FER DK Li"kcln (-1, 1) g] rc
fufu e 1 diulk fodYi bl Li'kj[k dk leidj.k ikir dju dk doy Igh I:ktu g\

(A) (D[ (P) (B) (1D (i) (P) (©) (1) (i1) (Q) (D) M) (Q)

D

If atangent to a suitable conic (Column 1) is found to be y=x + 8 and its point of contact is (8, 16), then which
of'the following options is the only CORRECT combination?

-in mi ;Dr dkfud (dkye 1)d Li'kicln (3, 16) ij Li'kj[ky=x+8g] rc futu e I diulk fodYi
doy Igh I;ktu g\

(A) () () (P) B) @) (1) (Q) (©) (1) (iv) (R) (D) (1) (i1) (Q)
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Ans.

A

Sol. 49-51

49.

50.
51.

52.

Ans.

Correct combination will be :
I - @) —->Q
I - (ivy >R
m —- G - P
IV — (i) > S

2

ForH3+%=a2:>a2:4

X2 +4y?=4

xx, +yyy, =4 I - (Gv) >R
\/§x+2y=4

(-1, 1) will satisfy curve I fora= /2 I » () —-Q
m=1, C=38

fory’=4ax = (8, 16) will satisfying fora=8

4-mx+ —
m

y=x+38
m — @G —->P

ANSWER Q.52 to 54 by appropriately matching the information given in the three columns of the

following table.

uip nh x;h Vey d riu dkyek e miyt/k Ipuk dk mi;Dr <x 1 ley dj i'uk 52 1 54d mikj

nife; A
Let f(x) = x + log_x —x log x, x € (0, «)

¢ Column 1 contains information about zeros of f(x), f'(x) and f''(x).

* Column 2 contains information about the limiting behavior of f(x), f'(x) and f''(x) at infinity.

* Column 3 contains information about the increasing/decreasing nature of f(x), f'(x)

Column-1 Column-2 Column-3
(I) f(x)=0forsomex € (1, ¢e?) (i) lim_ f(x)=0 (P) fis increasing in (0, 1)
(II) f'(x)=0forsomex € (1,e) (i) lim_ f(x)=—o0 (Q) fis decreasing in (e, €?)
(II) f'(x) =0 for some x € (0, 1) (iii) lim _ f'(x)=-00 (R) f"is increasing in (0, 1)
(IV) f"(x)=0 for some x € (1, e) (@iv) lim_ f'(x)=0 (S) f'is decreasing in (e, €?)

Which of'the following options is the only CORRECT combination ?

(A) (D) (i) (Q) (B) (I (iii) (R) (©)@IV) (v) (S)
A

D) M@ P)
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53. Which of'the following options is the only CORRECT combintaion?
(A) (1D (iv) (P) (B) (ID) (ii1) (S) (© @ (1) (R) D)AV) (D (S)
Ans. B
54. Which of'the following option is the only INCORRECT combintaion?
(A) (@) (i) (P) (B) (ID) (ii1) (P) (C) D) (1) (R) (D) (I (iv) (Q)
Ans. C
ekuk fd f(x) = x +log, x — x log x, x € (0, ) gA
« dkye 1ef(x), f'(x) rrk £'(x) d “k;k di Bpuk nh x;h gA
« dkye 2e f(x), f'(x) rfkk £"(x)d vulr dh rjQ HIhek 1j 0;0gj dh Bpuk nh x;h gA
« dkye 3e f(x) rikf'(x) d o/keku/akleku gku dh idfr dn Bpuk ni x;h gA
LrEH-1 LrEH-2 LrEHk-3
O fy=0fdl xe(1,e) dfy; | () lim_ fix)=0 (P)f e (0, 1) olkeku g
) fx)=0fdl xe(1,e)d fy; | (i) lim_ fix)=—0 (Q)fe (e, &) alelu g
dm f'x)=o0fdl xe (0, d fy; | (ii) lim_, f'(x)=—0 (R)f'e (0, 1) olkeku g
av) f'x)=0fdl xe (1,e)d fy; | (iv) lim_, f'(x)=0 (S)f'e (e, e?) aklleku g
52.  futu e I dkullk fodYi doy Igh I;ktu g\
(A) (ID) (i1) (Q) (B) (D) (iii) (R) (©)AV) (i) (S) D) D () (P)
53.  futu e I dkullk fodYi doy Igh I;ktu g\
(A) (1D (iv) (P) (B) (ID) (ii1) (S) © @ (1) (R) D)AV)([®)(S)
54.  futu e I dkullk fodYi doy xyr I;ktu g\
(A) (@) (i) (P) (B) (ID) (ii1) (P) (C) D) (1) (R) (D) (ID) (iv) (Q)
Sol. 52-54
f(x)=x+ Inx —xInx
l1-xInx
f'(x)=
o (1+x)
f'e=-"2: <0

= f'(x)is ¥ V x € (0, )
lim £'(x) = 0

fx)=1

fi(e)= I_Te <0

f(x)<0V x>e
f(l)y=1 f(e’)=e*+2-2e’=2-¢e*<0

For column I (D) & (IT) are true
For column IT (i1), (ii1) and (iv) are true
For column [II P, Q. S are true
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