MATHEMATICS
SECTION- |
STRAIGHT OBJECTIVE TYPE
This section contains 9 multiple choice questions numbered 1 to 9. Each question has 4
choice (A), (B), (C) and (D), out of which ONLY-ONE is correct

X
N

e - e
| = 074 > dX,\]: CJ—_4 " ax
T+e*+1 e +e X +1

e

Then, for an arbitrary constant C, the value of J -1 equals

™ - e +10 1, &*+e*+10
A —Io ————T+C B) =log¢—— =+ C
( ) g§ 4X+e +1g ( ) 2 g§e2x_ex+15
2x_ 4X 2X 0
IogaEe 2 +C (D) IOQM +C
4x
e + ¢ +1Q, - e +1y
Sol. Ans [C]
= e3x ex de . eX(eZX_ 1) . (tZ_ 1)
c@e +e2+1 e +e+1g . B +e¥+1 0 YiitZ4l
. 1-1/t2 . dz 1
= Oildt =0z = wherez=t+-
t2 +7+1 p4 '1 t
tz
1. |z 1, [e¥-e“+1
= —log|—|+¢ = Zlog|5—-—|+¢C
2 z+1 2 e’ +ef+1

2. Letg(x) =logf (x) where f (x) is a twice differentiable positive function on (0, ¥) such that
f(x+1) =xf(xX). Then,forN=1, 2, 3, ...

ol + 10 g0
e

e2z
.
(A) -4|1+1+i+....+;2' (B) 4,1+1+i+....+—1 5V
9 5 (2N - D7 9 25 (2N - D%},
G
(©) -4.1+l+i+....+;2' (D) 4.1+1+i+....+;2'
9 5 (2N +1°h 9 25 (2N + 17},
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Sol: Ans [A]
9(x) = logf ()
gix+1)=logf(x+1) =log(xf(x)) =logx+ g(x)

1
gukx + 1) — g®kx) = -3

X2
i 1 3 2N -1 i
Puttingx= =, & -u and adding, we get
2 2 2
5 0
gtlg?\l+19-g —9:-4 +l+i + 1 5
2g e2g 9 25 2N -1 5

3. Lettwo non-collinear unit vector 4 and b form an acute angle. A point P moves so that at any timet

the position vector OP (where O isthe origin) isgiven by acost + bsint . When P is farthest from

origin O, let M bethelength of OP and G be the vector along OP . Then,

. Aa+b - . a-b .
(A) 6=— = andM=(1+ 4.p)» (B) U=——= andM=(1+ 4.b)*
|a+b]| |a-b|
. Aa+b A . aA-b .
(C) G=—% andM=(1+24.b)* (D) U=—— andM=(1+24.p)*?
|la+b]| |a- b
Sol: Ans [A]
|oP P = ((acost + bsint)(acost + bsint)
=1+ 4-bsin(2t)
For maximum value needed sin2t = 1
P M=(1+ a.b)”?
P for maximum valuet = p/4
5 __._a+b
OP =~7
> a- a+b
la+b]|
N ®p po, oty P -
4. Letthefunctiong: (—¥,¥)® g 5 zébeglvenbyg(u)—2tarr(e“)—§.Then,g|s

(A) evenandisstrictly increasingin (0, ¥)
(B) oddandisstrictly decreasingin (=¥, —¥)
(C) oddandisstrictly increasingin (=¥, ¥)

(D) neither even nor odd, but isstrictly increasing in (—¥, ¥)
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Sol.

Sol.

Ans [D]

g(u) = 2 tan™ (&) — p/2

2¢"
1 + e2u

gtu) =

>0 P [g(u)isstrictly increasingin—¥, ¥ ]

Clearly itisneither even nor odd.

Consider abranch of the hyperbola
X2—22— 2J2x- 42y —6=0
with vertex at the point A. Let B be one of the end points of its latus rectum. If C isthe focus of the

hyperbola nearest to the point A, then the area of the triangle ABC is

2 3 2 3
(A) 1'\/; (B) 3-1 (© 1+\/; (D) \E”

Ans [B]

X2 - 2y? - 242x- 4J2y- 6=0

(x-v2)"- 2(y+\ﬁ)2 =4

P a2=4,p=2

o6
2
For pointA, (x- v2)=a, (y++2)=0

So, A(2++2,-2)

F int B cae 9
or point B, +
P & ag

o, B(v6++2,1- v2)

Similarly focus C(\/§+\/E, - \/E)

: . @3 0 :
Hence, area of thetriangle is &2 lgsq. units
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6. A particle P starts from the point z, = 1 + 2i, wherei = /- 1. It moves first horizontally away from
origin by 5 unitsand then vertically away from origin by 3 unitsto reach apoint z,. Fromz, the particle
moves /2 unitsinthedirection of thevector i +j and thenit movesthrough anangle % inanticlockwise
direction on acirclewith centre at origin, to reach apoint z,. The point z, is given by

(A) 6+7i (B) —7 +6i (C) 7+6i (D) —6+7i

Sol. Ans[D]
Zisl+2iandMis(6,2), Qis(6, 5)

- - | X O—
x6:.y5:\/§
cos45°  sin4s° )

"
P x=7,y=6 QE
Let R= (X +iy) 3

x+iy-O:eip,2
' 7+6i-0
P Xx+iy=—6+7i

7. The areaof the region between the curvesy = 1/1+smx andy= 1/1_ X hounded by the lines
COS X COS X

Coordinates of P are

Xx=0and x = % is
J2-1 ¢ J2-1 4t
A) O———dt B A ———
A 9 L +1t2)1- t2 ®) 9 @ +t2)V1- t2
J2+1 J2+1
© O ©) O —
o (L+t?)1- t2 o (L+t?)1- t2
Sol: Ans [B]

[1+sinx \/l+ cos((p/2)-x) | @ X0
Y= ——— = - = COt({‘— - —=
COS X sin((p/2) - x) e4 2g
y= /ﬂ - /tan&!_)_ X0
COSX ed 2g

Now O £ X £ p/4

NS ko)
NS ko)
oo

N | X
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Sol.

ap Xo ap X0
—- =T /tan———+£1
tang4 2ij£1ID 34 25
ap X0
cotc—- —+3%1
b \ 34 2g

% Jcotg@-zég Jtang@-zé
ed 2g

Pliee ap X0 a  xo0
- S |cotcE - == - [tan =~ dx
So Area 98\/ 34 25 \/

P/ sin(x/ 2)

2 Y
oocos(x/ 2)y1- tan?(x/ 2)

Puting tan(x/2) =tb  dt = (1/2)sec¥(x/2) dx

dx

tang
< 4t
= —
00(1+t2)\/1— t?
p
(tang =2 -1)
J2-1

N 4t ot
B ? @+ t2)V1- t2
An experiment has 10 equally likely outcomes. Let A and B be two non-empty events of the experiment.

If A consistsof 4 outcomes, the number of outcomesthat B must have so that A and B areindependent,

is

(A) 2,40r8 (B) 3,60r9 (C) 4o0r8 (D) 5o0r10
Ans [D]

No. of possible outcomes= 10

n(A) =4

Letn(B) =k andn(AC B) =x  where x lies between 1 and 4
Because A and B are independent, so P(A C B) = P(A) . P(B)

X
10

K
10

o,

SRS

S

K ==X
So, >

x can be 2 and 4 only asK isan integer. So, K = 5 or 10.
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9. Consider three points
P = (-sin(b —a), —cosb), Q = (cos(b —a), sinb) and R= (cos(b —a + q), sin(b —q)),
where0O<a, b,q< %.Then,
(A) P lieson the segment RQ (B) Qliesontheline segment PR
(C) RIlieson the segment QP (D) P, Q, Rarenon-collinear
Sol: Ans [D]
cosb - a) sinb 1
D = - gnb- a) -cosb 1
cosb-a-q) sinb-qg 1
R,® R,—(cosqR +snqR)
cosb- a) snb 1
_|-sinb-a) - cosb 1
0 0 1- (cosq+sinq)
=—-1-(cosq + sing)] cos(2b — a)
2b<p/l2anda >0
P (@b-a)<p/l2 b cos(2b-a)t 0
AlsosinceO<g<p/d4b cosq+sing>1
P DO
P P,QandRarenot collinear.
SECTION- 11
ASSERTION-REASON TYPE
This section contains 4 multiple choice questions numbered 10 to 13. Each question con-
tains STATEMENT-1 (Assertion) and STATEMENT-2 (Reason). Each question has 4 choices
(A), (B), (C) and (D) out of which ONLY ONE is correct.
10. Suppose four distinct positive numbers, a, a,, a,, a, arein GP. Letb, =a,b,=b +a,b,=b, + a,

andb,=b, +a,.

STATEMENT-1: The number b, b,, b,, b, are neither in A.P. nor in GP.

and

STATEMENT-2: The numbers b,, b,, b,, b, are in H.P.

(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
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Sol:

11.

Sol:

12.

Ans [C]
a=a a,=ar
b, =a b,=a(l+r)
_ _a@t-r?
P b =a b, .
1.1 1_ 1-r
b b, a b, al-r?

b (D) isthe correct answer.

Consider
L,:2x+3y+p-3=0
L,:2x+3y+p+3=0,

wherepisarea number,and C: X* + y> + 6x— 10y + 30 = 0.

a =ar

b,=a(l+r+r?

_a-rd
b; = 1-7r

1 _ -

b* al- rd)

— ar3
a, =ar

b,=all+r+r2+rd

_ 4
b, = all-r")
1-r
1i_1-r
b, al-r%

STATEMENT-1: If lineL, isachord of circle C, then line L, is not always a diameter of circle C.

and

STATEMENT-2: If lineL, isadiameter of circle C, thenline L, is not a chord of circle C.
(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-2 is True

Ans [D]

Givencircleisx*+y2+ 6x—10y+30=0

P (x+3)2+(y—-52=22 centreis (-3, 5)

| -6+15+p-3 _,
pIf Lllschordthen| Ja+9
p+6 <
2
NE P - 2/13<p+6<2/13 P

For L, to bediameter, 6+ 15+p+3=0pP p=-12

P Statementlisfase P (D) isanswer.

Let asolutiony = y(x) of the differential equation

xVx? - 1dy - yyy?-1dx=0

2
satisfy y(2) = ﬁ .

- 2J13- 6<p<2/13- 6
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Sol:

13.

Sol:

STATEMENT-1: y(x) = sectsec*x - %9
e @
and
L 1 2 1
STATEMENT-2: y(X) is given by ; = g -1 =
X

(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 [C]

< Gdy A dx
0y\/yz—l 0x\/xz—l

P y=sec(sect-p/6) P sectlistrue.

= y 1 N = y \ 1 y \
Agan, Y= cos(sec'lx- p/6) cos(sec'lx)cosp/6+sin(sec'1x)sin p/6
y = L
V3 V¥-1 b (Sect 2istalse)
2X 2X

1
Leta, b, c, p, g berea numbers. Supposea, b arethe roots of the equation x? + 2px+g=0and a, b

are the roots of the equation ax2 + 2bx + ¢ = 0, where b21 {-1, 0, 1}.

STATEMENT-1: (p> — q)(b? —ac) 3 0

and

STATEMENT-2: b! paorc?! ga

(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]
Since aa’+2ba+c=0 ... D

a’+2pa+q=0 .. (2
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a, b, c
P Iz_p a P bt pa, c?! aq

Again (PP°—qg)3 0and (b*—ac)>0 b (P*—qg)(b*—ac)3 0

SECTION- I11
LINKED COMPREHENSION TYPE
This section contains 2 Paragraphs P,, .. and P, .. 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.

14.

Sol:

15.

P.,.. : Paragraph for Question Nos. 14 to 16

14-16
Consider thefunction f: (=¥, ¥)® (=¥, ¥) defined by

x? - ax +1

0= e et

O<ax<?2

Which of thefollowingistrue?

(A) C+ayf&l) +(2-a)*f®-1)=0 (B) 2-af®l)+(2+a)?f®-1)=0
© f€)f&-1)=(2-a)7 (D) f€1) f&-1) =—(2+a)
Ans [A]
XA ax+l 2ax
f(X)_x2+ax+1_ T ox2+ax+1

o [0¢ +ax+1D) - x(2x + a)]
=" 22 (x> +ax +1)?

2a(x? - 1)
T (X% +ax +1)?

4a[- x3 + 3x + 4]
(x* + ax +1)°

f &x) =

4a -4a
bfl)= 5z, TaD) =5,z

b (2+a)?f®l)+(2-a2f®-1)=0

Which of thefollowingistrue?
(A) f(x)isdecreasingon (-1, 1) and hasalocal minimumat x = 1
(B) f(x)isincreasingon (-1, 1) and haslocal maximum at x = 1
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(C) f(X)isincreasing on (-1, 1) but has neither alocal maximum nor alocal minimumatx =1
(D) f(x)isdecreasing on (-1, 1) but has neither alocal maximum nor alocal minimum at x =1

Sol: Ans [A]

_2a¢- )
&) = (X% + ax +1)?
f¢)<0 P x-1<0Db xT (-1, 1)
Soin (-1, 1), f (X) isdecreasing

4a
fcn(l):m>0andf0{1)=o

So x = lispoint of local minima.

X

16. Letg(x) = E\Jlf;it)z dt . Which of the following istrue?
(A) g&x) ispositiveon (=¥, 0) and negative on (0, ¥)
(B) g&%x) isnegative on (—¥, 0) and positive on (0, ¥)
(C) g&%x) changes sign on both (=¥, 0) and (O, ¥)
(D) g&x) does not change sign on (=¥, ¥)

Sol: Ans [B]
e)(
g(x) = 2 dt
0
fge*) . . .
P g&x) = 1+ " -0 (by Leibnitzrule of differentiation)
Now 1+ & >0

So g&x) > 0 P f&e)>0 b e>1
(sincef (x) isincreasingin (=¥, —1)E(1, ¥))
P x>0
So gkx) is positivein (0, ¥)
gkx) <0 b f€e)<0 b O<e<l
(Sincef () isdecreasing in (-1, 1))
P x<0
So g&x) is negativein (—¥, 0)
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17.

Sol:

18.

Sol:

19.

Sol:

P.... : Paragraph for Question Nos. 17 to 19

17-19

Consider thelines

ox+1 _y+2 z+1
v 3 1 2

I__x-2_y+2_z-3
2t 1 2 3

The unit vector perpendicular toboth L, and L, is

-1+ 7]+ 7K -i- 7] +5k -i+ 7] +5k 7i-7j-k
A " ® 55 © g5 O g

Ans [B]

dr’sfor line perpendicular to L, and L, given by (-1, -7, 5)
_ -i- 7] +5k

P Unit vector = —5\/5

The shortest distance between L, and L, is

k24 4
3

(A) O (B) (©

47
&

17
D) 573
Ans [D]

Shortest distance between L, and L, be

A7

5
5/3| ~ 53

=@+ 2)ﬂ+(2- 2)ﬂ+(1+3)

53 53

The distance of the point (1, 1, 1) from the plane passing through the point (-1, —2, —1) and whose
normal is perpendicular to both thelinesL, andL, is

2 7 13 23
“ 7 ® 7 © s ®) Fs

Ans [C]
Equation of planewill be

X+ +(y+2)(-7)+(3+1)(-1) =0
P x+7y-52+10=0

1+7- 5+1o‘ 13

” d'S‘a”CF‘ a9+ | V75
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SECTION- IV
MATRIX-MATCH TYPE
This section contains 3 questions. Each question contains statements given in two columns
which have to be matched. Statement (A, B, C, D) in Column | have to be matched with
statements (p, q, r, S) in Column I1I.

20.

Sol:

Consider thelinesgiven by

L,:x+3y-5=0

L,:3x—-ky-1=0

L,:5x+2y-12=0
Match the Statements/Expressions in Column-1 with the Statements/Expressions in Column-11 and
indicate your answer by darkening the appropriate bubblesin the 4 x 4 given in the ORS.

Column | Column 11
(A) L, L, L,areconcurrent, if (p) k=-9
(B) OneofL, L, L,isparallel to at least one of the other two, if (q) k=-6/5
(C) L, L, L, formatriangle, if (n k=56
(D) L, L, L,donotformatriangle, if () k=5

Ans [A-(s); B-(p),(q); C-(r); D-(p).(q).(s)]

(A) LinesL,, L, and L, are concurrent

1 3 -5
If{3 -k -1{=0pP k=5
5 2 -12
B) Thelineshaved (123
(B) elineshavesiopes - 2. - 5.
So atleast two lines are parallel
f E:_l E:_E
" XT3 Y w2

P k=-9 k—-E
= or =%

5
(C) Lineswill form atrianglein all other casesexcept Aand B i.e., for k = 6

(D) Lineswill not formatrianglein (A) and (B)

. 6
i.e, fork=-9, 5 5
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21.

Sol:

Consider al possible permutations of the letters of the word ENDEANOEL .

Match the Statements/Expressions in Column-1 with the Statements/Expressions in Column-11 and
indicate your answer by darkening the appropriate bubblesin the 4 x 4 given in the ORS.

Column | Column 11
(A) Thenumber of permutations containing theword ENDEA is (p) 5!

(B) Thenumber of permutationsin which the letter E occursin the first (@ 2x5!
andthelast positionsis

(C) The number of permutationsin which none of the lettersD, L, N (n 7x5!
occursinthelast five positionsis

(D) Thenumber of permutationsin which theletters A, E, O occur only (s) 21x5!
inodd positionsis

Ans [A-(p); B-(s); C-(a); D-(a)]

(A) Considering ENDEA asone group, remaining lettersareN, O, E, L
So no. of permutations=5!

(B) Eoccursinlst and last positions.

Remaining lettersareN, N, D, A, O, E, L

) 7" 776
No. of permutations = o1 o X 51=21 x5!
(C) D, L, N should not occurinlast five positions
P  D,L, N shouldoccurinlst four positions, but we have D, L, N, N

4!
So waysof arranging D, L, N, N in Ist four positions = 2 =12

5!
Ways of arranging remaining E, E, A, O, Eiinlast five positions = 31 =20
Total no. of permutations=12 x 20=240=2 x 5!
(D) A, E, Ooccurinodd positions
No of odd positions=5

and lettersare E, E, E,A,Oi.e,5

5!
Ways of arranging these 5 lettersin 5 odd positions = 3= 20

4!
Remaining 4 letters D, L, N, N can be arranged in remaining 4 positionsin o1 = 12 ways

Total no. of permutations=20x 12=240=2 x 5!
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22.

Sol:

Match the Statements/Expressions in Column-1 with the Statements/Expressions in Column-11 and
indicate your answer by darkening the appropriate bubblesin the 4 x 4 given in the ORS.

Column | Column |1

X2 +2x+ 4 .

Txrz | ®) 0
(B) Let Aand B be 3 x 3 matrices of real numbers, where Aissymmetric, () 1

B is skew-symmetric, and (A + B) (A—B) = (A—B) (A + B).
If (AB)! = (-1)*AB, where (AB)' s the transpose of the matrix AB,
then the possible values of k are

(A) Theminimum value of

(C) Leta=log,log,2. Aninteger k satisfying 1 < 29 < 2, n 2
must be less than

lae . 0
(D) If sing = cosj , then the possible values of quil - %B are (s) 3

Ans [A-(r); B-(a).(s); C-(r).(s); D-(p).(r)]

X2 +2x+4 x2+2x+ 4

(A) X+2  X+2 X+2
:X+x+2
=Xr2r S5 72
Now,
X+2+4/(x+2) /(x+2) 4
2 X+ 2
4
P x+2+ 34
X+ 2
b X+ 2+ -2382
X+ 2
(B) (A+B)(A-B)=(A-B)(A+B)

P A+BA-AB-B*’=A’-B°+ AB-BA

P 2BA=2AB

P BA=AB ()

Now (AB)! = B'A' = (-B)A (since Aissymmetric B is skew-symmetric)
=-BA
= -AB (Using (i)

P k=odd b k=13

© a=log,log,2
P 3=log,2
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b

b
b
b

1

1
3= G " =log,3

=3 logs2

248 = prkelogyd = -k, Dlogyd = 3. Dk

1<3-2%<?2

3 3

1 2
log,35 <—k<log,7

—og,3 <k <-og,(3/2)

log,3 >k >1log,(3/2)
k<log,3

But1<log,3<2
k<2 P k<2andk<3

b
(D)

sing = cosj

cos(90 — ) = cosj

0°-q=2np=j
. P

ax) -5 =-2np

azj - (p/2)

p

=-2n=eveninteger =0, 2

TGIHOMR
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