MATHEMATICS
SECTION- |
STRAIGHT OBJECTIVE TYPE
This section contains 6 multiple choice questions numbered 1 to 6. Each question has 4
choice (A), (B), (C) and (D), out of which ONLY-ONE is correct

Sol:

Sol:

Thetotal number of local maximaand local minimaof thefunction

12+x)°3 -3<x£-1,
|

0= 1o " Jxen
(A) O B) 1 () 2 (D) 3
Ans [C]

So total number of local maximum and local minima=2

Let a and b be non-zero real numbers. Then, the equation
(ax? + by? + ¢)(x* — 5xy + 6y’) = 0
represents
(A) four straight lines, when ¢ = 0 and a, b are of the same sign
(B) two straight linesand acircle, whena = b, and c is of sign oppositeto that of a

(C) two straight lines and a hyperbola, when a and b are of the same sign and c is of sign oppositeto
that of a

(D) acircleand an ellipse, when a and b are of the same sign and c is the sign opposite to that of a
Ans [B]
If a=biscisof opposite sign that of athen ax? + by? + ¢ = 0 will represent acircle.
And X2 —bxy +6y>=0
P (x—2y)(x—3y) = 0will represent two straight line.
(x- D"

Let g(x) = m;O<x<2,mandnareintegers,m1 0, n> 0 and let p be the left hand

derivativeof |[x—1|atx=1.1f lim g(x) = p, then
x® 1
(A) n=1,m=1 (B) n=1,m=-1 (C©) n=2,m=2 (D) Nn>2,m=n
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Sol: Ans [C]
i x-1 x31
PO =X=11= 1 x+1 x<1 N /
P=LHD. = lim fgx) \1
X® 1
— lim f(- h)- fQ
h® 0 - h
— lim -@-h+1-0
h® 0 - h
-1+h+1
_r!®oT__1

lim g9 = Jim e+ h)

L+h-"
logcos™(1+ h- 1)

= lim—m——
h® 0 |og cos™ (h)

nhn-l
h® 0 - .
——.mcos™ ' n(- sinh)
cos
- nh™!cosh

lim -
h®@0o msinh

Ifn=2 m=2then, limg(x)=-1
x® 1°

4. 1f0<x<1],then
V1+ x? [{xcos(cotx) + sin(cot?x)}2 — 1]¥2 =

(A) \/ﬁ (B) x (C) x1+x (D) V1+x?

Sol: Ans [C]
cot’x=q
X = cotq
J i €- sn’qd
1+ cot? q [(cotq cosq + sing)? — 1]¥2 = COsECqe—————u
e sSn"q g
= cot q cosecq

X1+ x?
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5.  The edges of a parallelopiped are of unit length and are parallel to non-coplanar unit vector &, b, &

such that
ab=bhc=ca==
2

Then, thevolume of the parallelopipedis

1 1 J3 1
(A) 72 ®) %> © - ®) 3

Sol: Ans[A]

~ 1 ~ R

b-C=E (Let a isthe angle between b and €)
b
b

b+é
2

b

6. Consider the two curves
C, :y?=4x
C,ix+y?—6x+1=0
Then,
(A) C, and C, touch each other only at one point
(B) C,and C, touch each other exactly at two point
(C) C, and C, intersect (but do not touch) at exactly two points

(D) C, and C, neither intersect nor touch each other

Sol: Ans [B]
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X2+y —6x+1=0

(1’2)...
(3,0, r=+9-1=48 '
X+4x—-6x+1=0 = 30
X¥—-2x+1=0 . )
x=1,1 R
y=4%2

b  Circleand parabolatouch at (1, 2) and (1, —-2).

SECTION- |1
MULTIPLE CORRECT ANSWERS TYPE
This section contains 4 multiple correct answer (s) type questions. Each question has 4 choice
(A), (B), (C) and (D), out of which ONE OR MORE ig/are correct.

Sol:

Let f (X) be an non-constant twice differentiable function defined on (—¥, ¥) such that f (xX) =f (1 —X)

and f¢€el9 =0. Then,
e4o

(A) f6fx) vanishes at least twice on [0, 1] (B) f¢€%9:o
ecg
1/2 e 16 1/2 _ 1 _
(©) Qfgk+zsinxdx=0 (D) Of e dt= ) @- e dt
a2 € 28 0 e
Ans [A,B,C,D]
f(X)=f(1-X

P f&x)=—F¢L-X

Y. Y TR 18
MYX=5. 1225~ 7 %2y 82g
(B) is correct
Al tti —lfaég—fagg—
soputungx= .1 =~ -
b =010
4g edg
Ho Ho B0
So fee,;~=fes==fec>~=0
edg e2g edg
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81 1¢ 81 3¢
So by Rolle's Theorem, f ®&Xx) vanishes at least oncein §_4, EE and at least oncein §“2’ ZE

b fd&Xx) vanishes at least twicein [0, 1]
(A) is correct
Nowf (X) =f (1 - X)

1
Replacing x by x + o

Now
1/2 16
= O f &+ %sinx dx
-1/2 € 2@
1/2 ..
= 9 fgel- x2sin(- x) dx
-1/2 9
1.1 ° °
(Replacing x by - §+§ -xi.e,xas Of () dx = f (@+b- x)dx)
a a
1/2 ..
= 9 t & 4 x%in xdx
-1/2 ez 9
=
P | =0 (C) is correct
Now
1/2

1, = Of Me™™ dt

0
Puttingu=t+ 1/2 P du=dt

1

| = (\)fga_lgesmp(u-uadu
! 1/2 € 2@
1 184
= Of &- Z% Py
e 2g

1/2

1
Of @- e"™ dt

1/2
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1

a8
sinp¢—
= (‘)f§[ g—t@e e2 ”dt
1/2

157]
3 b b
(Repla(:|ngtby—+1 ti.e, 5 —tas Of M dx = Of (a+b- x) dx)
a a
28P
7pt
= fa?-——e 82 Vo g
1/2 e 2£§
= fa? e P it
1/2 e 2!5
P 1 =1, (D) is correct
8 Let
S—Eonl n and T = icoll n
"oy N +kn+ k2 " Zon® +kn+K?
forn=1,2,3,..... Then,
A) S < —= B) S > = ©) T <—= D) T >—=
Sol: Ans [A,D]
3 n én. 1z 9
aln +kn + k2 _k:lné +(k/n)+(k/n) g

Conisider afunction f (x) = 1+ x4+ 32

-(1+2x)
f€x) = m <0forx>0

So f (X) is adecreasing function.

¢ 1 ,ako
— ~—fec—=
Sk)s%'_ Ezln gr\g

Now putting k=1,

1 aelo
Isttermof S = n QH— represents area of Ist strip as shown in figure as A,.
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Putting k = 2,
termof S = gnfg;’ represents area of 2 strip as shown in figure as A..
Similarly puttingk=n,
1 . .
last term of S, = — f(D represents area of n strip as shown in figure as A .

AN

All
A,
A
f(X): 1
A, I+xs
of 2 2 3 n-11
T "
1
v 1 dx
SO A+A+ . +A Oy e
—1‘ ! dx
_Oo(x+1/2)2+3/4
_ 1 tan_lae<+1/291_ p
Gz EVEI2 g, 3B
P .
So Sn<% (A) is correct.
8 n g 1® 1 0
= =a +
T ke:lon2+kn+k2 eoN&L+ (k/n) + (k/n)? 5
511 ako
— — fe—=
_Eon gnﬂ

1
Puttingk =0, 1*termof T = Ff (0) represents area of I* strip as shown in graph as a,

1. 406
Puttingk =1, 2¥termof T = n fg;; represents area of 2 strip as shown in graph as a,
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18206 s .
n gnbrepr&eentsareaof?: strip as shown in graph as a,

Putting k=2, 3“termof T =

1 ,an-106
Puttingk=n-1, lastterm of T_= N f ng represents area of last strip as shownin graph as a,
1
2 N
2, i\
&
a,
°l L 23 n-1
n n n n

1

R 1 _p
SO ata+a+..+a> 001+X+dex‘3\/§

p :
S T > % (D) is correct.

9. A dtraight line through the vertex P of a triangle PQR intersects the side QR at the point S and the
circumcircle of the triangle PQR at the point T. If Sisnot the centre of the circumcircle, then

1,12 1,1, 2
(A) PS ST QS R (B) PS ST QS R
o Lil o4 o L+lsd
PS ST OR PS ST OR
Sol: Ans [D]
Asfrom S, two chords of the circle are drawn,
PS-ST=3Q-R ()
1 1 _PS+ST
Now

= == =
PS ST PS-ST

Now PS+ ST3 2,/PS-ST (Equality holdsif PS= ST, i.e. Sismid-point of PT)
b PS+ ST .

A PS-ST

1 1 PS+ ST PS+ ST . 1

% ps'sr T PsST - Jps.sT PSSt

2 2
3 =
JPS:ST 7 /R R

(Using (i))
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10.

Sol:

Now N-RE X ; R - % (Equality holdsif SQ = SR, i.e., Sismid-point of QR)
1 ; 2
p — JR—
/SQ-SR QR

S) i + i 3 L 3 i
PS ST J'R QR
Both equalitiesin last equation hold if Sismid-point of QRand PT both

P Perpendicular bisectors of PT and QR will intersectin S,

P Swill become centre of circle, whichisnot given. So both equalities can’t hold.

S, — +§ > — (D) is correct.

Let P(x,, y,) and Q(x,, ¥,), y, <0, y, <0, be the end points of the latus rectum of the ellipse
X% + 4y? = 4. The equations of parabolas with latus rectum PQ are

(A) X+ 2/3y=3+ 3 (B) X¥— 24/3y=3+ 43
(C) X2+ 24/3y=3-.3 (D) - 2/3y=3-./3
Ans [B,C]

2
: _ X
Ellipse X2 + 4y? = 4 can be written as 7 +y?=1

b az2b=1 b e=1-L=1-1:3
azab= ST @ TTT 4T
b - V3
2
® - b0 - 16 @ - p2o - 1¢
Find points of latus rectum are P © é ae, —x° €e V3, =2 andQ° Gae, b z° 8‘3/5 —
a g e 2 g a g e 2 g

P, Q are end-points of latus rectum of parabolaalso.
So focus of parabola  © mid-point of latus rectum PQ

o 710
e 29
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So axis of parabolaisx=0

Length of latus rectum = 4a=PQ = 243

Sovertex will lieat adistanceof a= % fromfocuseither in upward direction or downward direction.

J3-16 & a&3+180

2 ;788 2 =

So vertex could be (é

So parabolacouldbe X2 = 2\/_§ ‘/_2 1— orx2= - 2\/_§y- \/__1—
P

(SR

b x—2/3y=3++3 or ¢+ 2/3y=3- 43

(B) & (C) are correct.

SECTION- 111
ASSERTION-REASON TYPE
This section contains 4 reasoning type questions. Each question has 4 choices (A), (B), (C)
and (D) out of which ONLY ONE is correct.

11.

Sol:

Consider three planes
P ix-y+z=1
P,:x+y-z=-1
—-3y+3z=2.

Let Ll, ,» L, bethelinesof intersection of the planes P, and P, P, and P, and P, and P,, respectively.
STATEMENT-1: At least two of thelinesL,, L, and L, are non-parallel.
and

STATEMENT-2: The three planes do not have a common point.

(A) Statement-1is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for
Statement-1

(C) Statement-1isTrue, Statement-2 is False

(D) Statement-1isFase, Statement-2is True

Ans [D]
P ix-y+z=1
P,ix+y-z=-1
P,ix-3y+3z=2
dr'sof linesL,, L,, L, are (0,-4,-4), (0,2, 2) and (0, 2, 2)

Asall lines are parallel because ratio of dr's are same.
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12.

Sol:

13.

p  Statement-1lisfalse

1 -1 1
As D=|1 1 -1|=0,butatleastoneof D, D,andD,isnot zero.
1 -3 3

P Nosolutionfor given system

P Nocommon point

Consider the system of equations

X-2y+3z=-1
X+y—-2z=k
X—3y+4z=1
STATEMENT-1: The system of equations has no solution for k1 3.
and
1 3 -1
STATEMENT-2: The determinant |-1 -2 k |10, fork? 3.
1 4 1

(A) Statement-1is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for
Statement-1

(C) Statement-1isTrue, Statement-2 is False

(D) Statement-1isFase, Statement-2is True

Ans [A]
X—2y+3z=-1
X+y—-2z=k
Xx—-3y+4z=1

1 -2 3
a |-1 1 -2/=0

and |-1 k -2|=(k=3)10, fork® 3
1 1 4

P Statement-1 and 2 are true and statement-2 is correct explanation

Let f and g bereal valued functions defined oninterval (-1, 1) such that gx) is continuous, g(0) t O,
g€0) =0, g&0) * 0 and f (X) = g(X) sinx.
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Sol:

14.

Sol:

STATEMENT-1: Ii@)rr%[g(x)cotx— 0(0) cosec x] = f &O) .

and

STATEMENT-2: f €0) = g(0).

(A) Statement-1is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for
Statement-1

(C) Statement-1isTrue, Statement-2 is False

(D) Statement-1isFase, Statement-2is True

Ans [B]
9(0) * 0, g40) =0, g&0) * O, f (x) = g(x) sinx

lim(g(x) cot x - g(0) cosec ) = £ gqo)

Because
f €x) = g&x)sinx + cosx g(x)
f &x) = g&x)sinx + cosx g&x) + cosx g&x) — sinx g(x)
f &0) =0+ g§0) + g§0) —0=0

Now,

lim g(x)cosx - g(0) g(x)cosx - sinxg(x) - 0
X® 0 sin X COS X

_90@-0 _
= 1 =0
Also f €0) = g(0)

P (B) iscorrect answer.

Consider the system of equations
ax+by=0,cx+dy=0 wherea b, c,dl {0, 1}.

STATEMENT-1: The probability that the system of equations has a unique solution is 3/8.

and

STATEMENT-2: The probability that the system of equations hasa solution is 1.

(A) Statement-1is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for
Statement-1

(C) Statement-1isTrue, Statement-2 is False

(D) Statement-1isFalse, Statement-2is True

Ans [B]
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ax+by=0, cx+dy=0; ab,cdl {0 1}

For unique solution needed

ab L 0
c d
P ad-bct O
Total no. of possible determinantsare=2x 2 x 2 x 2 p 16
. ab
No. of determmantssuchthat‘C q 1 0aeb
p P—E:E
16 8

Obviously system of equation will always have asolution sinceD, = D,

P  Both statement-1 and statement-2 are true, but statement-2 is not the correct explanation
SECTION- IV
LINKED COMPREHENSION TYPE
This section contains 3 Paragraphs. Based upon each paragraph, 3 multiple choice questions
have to be answered. Each question has 4 choices (A), (B), (C) and (D), out of which ONLY
ONE is correct.

15.

Sol:

Paragraph for Question Nos. 15 to 17
A circle C of radius 1 isinscribed in an equilateral triangle PQR. The points of contact of C with the
sidesPQ, QR, RP are D, E, F, respectively. Theline PQ is given by the equation J3x+ y—6=0and
. o233 30 L . .
thepointDis (g‘T F 5L Further, itisgiven that the origin and the centre of C are on the same side of
a
theline PQ.

The equation of circleCis

(A) (x—2/3)2+ (y-12=1 (B) (x— 2J3)2+ (y+1/2?=1
(C) (x—+3)2+(y+12=1 (D) (x—+3)2+(y-12=1
Ans [D] n

Centre b (h, K)

a5 /3-0+0-6<0 F 0 ¥2)

C(f3h+k-6) _
J3+1

1

E(x, )
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16.

Sol:

b J3h+k-6=-2

P J3h+k=4 (i)
Equation of DC
x—\/§y=k¢
3V3 3
V3 =ke
2 \/_2
b k¢=0

b equationof DCis
x—+3y=0
h—+3k=0 (i)
by (i) & (ii)
h=+3,k=1

Equation of circleis (x— +/3)2+ (y—1)2=1

Points E and F are given by
@®/3 30
A _!_I! (\/§| 0)
(A) §2 Z;ﬂ
R/3 30 mB3 19
©§2 25622
Ans [A]
(\/§+i)—§%\/§+i3%
2 25 _
= g3
W3 +i)- (4 +iy)
P E=(\/§,0)
o (B (B
Smilaly W3 +i)- (% +1y,) =é
o e BB 30
‘éz’za
. &/3 39
P Pointsare §7,Eg /3, 0)
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17.

Sol:

18.

Equation of the sides QR, RP are

2 2 1
(A) y=ﬁX+1,y=——3X—l (B) y=ﬁx,y=0
© y=73X+1,y=—§X—l (D) y=+3%xy=0
Ans [D]

1-0
Slope of EC = W =

P  QRispardle tox-axisaspoint E=(,/3,0)
P equation of QRisy=0

1-3/2 _ -1/2 _ 1

SIopeofCFz\/é_\/é/Z—\/élz— ﬁ

f e 19
Slope of PR P mx 35——1

3_ & 30
b equationof lineisy— - = \/§§x- ~

P y=./3x
P y=.,3%y=0

Paragraph for Question Nos. 18 to 20
Consider thefunctionsdefined implicitly by the equation y®—3y + x =0 onvariousintervalsintherea
line.
If xT (=¥, 2)E(2, ¥), the equation implicitly defines a unique real valued differentiable function
y =f(X).
If xT (=2, 2), the equation implicitly defines a unique real valued differentiable function y = g(x)
satisfying g(0) = 0.

If f (<104/2) = 242, then f ®—104/2) =
™ 5 ® -5 ©% © -5
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Sol: Ans [B]
Y-3y+x=0

dy ,dy .
3y?’—2-32+1=0
y dx dx (1)

.2

- 2d_ZY_ 3d2y
edxg

dx? P

+3
y dx?

1 qd?y  d%y
;3 8- -3——5=0
(22) dx dx

6~ 242"

5

2
7°3

d%y
dx?

N

19. Theareaof theregion bounded by the curvey = f (X), the x-axis, and the lines x = a and x = b, where

¥ <a<b<-=22is

b
A) O

P dx + bf (b) — af (a)

b
N X
(©) SERE dx — bf (b) + af (a)

Sol: Ans[A] y¥-3y+x=0

3y2ﬂ- 3 1120
dx ax
P 3(y’-1dy+dx=0

b
Area= (Qydx,
a

f(b)
=bf(b)-af (@) — OXW

f(a)

° X
=bf(b)—af(a) +0mdx

b

N X
® -~y g > O -H@

b
N X
OF ~Oyrggr -y ™ PO 7@
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1
20. GJC(X) dx =
-1
(A) 29(-1) (B) 0 () —29(2) (D) 29(1)
Sol: Ans ]
9(0)=0
1 1 1
N %) N
dx — p—==dx =
_(lpG{X) X = _Cfedx;a X _(lply

=y(D) -y(-1) =2y(1)

=29(1)
Put x=1, y-3y+1=0 ()
x=-1 P y¥-3-1=0 (i)

If a betheroot of equation (i) then (—a) be the root of equation (ii)

P y(-1) =-y()

Paragraph for Question Nos. 21 to 23

Let A, B, C be three sets of complex numbers as defined below
A={z:Imz3 1}
B={z:|z-2-i|=3}
C={z:Re((1-i)2) = V2}

21. The number of elementsinthe set ACBCC is

(A) O (B) 1 (C) 2
Sol: Ans [B]
Thelocusof Bisthecircle(x—2)2+ (y—1)?=9 (1)

Thelocusof Cisthelinex+y= /2
Thelocusof Aistheregiony? 1

(D) ¥

Solving for BC C, we should get two pointsonly (ascircle and line can intersect in maximum 2 points)

Solvingfor BCC,
x=~2 -y
Puttingitin (i),
(V2 —y-22+(y-1=9
P (y+2-V2)+ (y-17=9
b 202+y(2-242)-42 -2=0
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22.

Sol:

23.

Sol:

by +y(1-+42)-2J2-1=0

_V2-1247+6/2
2

by

Now 7+642 313

P J7+6/2 %3
% \/5—1—2\/7+6\/§ <0

so rejected whiletaking intersection with A.

Py

_N2-1+47+6Y2 S
2

g so sel ected while taking intersection with A.

So ACBC C givesjust one point.

Let zbeany pointin ACBCC. Then, |z+1—i+|z—5-1i [ lies between
(A) 25and 29 (B) 30and34 (C) 35and 39 (D) 40and44
Ans [C]
Aswe know that z isjust one point satisfying (x—2)?+ (y—1)2=9andx+y= /2 andy3 1
Now
|z+1—iP+|z-5-iP =|x+iy+1—iP+|x+iy—5-iP
=(x+1P+ (-1 + (x=52+(y-1)
= 2x2 — 8X + 26 + 2(y — 1)?
=2((x-2)2+(y—-1)») + 18
=2x9+18
=36
S0 lies between 35 nd 39.
Let zbeany pointisACBC C and let w be any point satisfying |w—2—i|< 3. Then, |z| —|w|+ 3lies
between
(A) 6and3 (B) —-3and6 (C) 6and6 (D) -3and9
Ans [B]

lw|—|z+i|[£|lw-2-i]<3
=} ||W|—\/§‘<3
b —3<|w|-+5<3

b OE£|w|<3+45
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P -5 <3-|wW|£3

Now
x=22+(y-12=9
P (y-1?2£9
P |y-1|£3
P 3£y-1£3
P 1£y£4
(x=27+(y-12=9
P X+ y? =4x+2y+4
=A4x+y)+4-2%
=442 +4-2 (x+y=42)

Now 1£y£E4
p 23 -2y3-8

P 9>4J2 +23 42 +4-2y3 42 —-4>1
SO 1<xX+y?*<9

P 1< x*+y?<3
P 1<]z|<3 and —-+5 <3-|w|£3

b —3<1-45<|z|+3—|w|<6

TIEEOR
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