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SECTION - A

Question ID : 860654843

1.

Ans.

Let f: R > R be a twice differentiable function such that f"(x) > 0 forallx € Rand f'(a— 1) =0, where ais

areal number, Let g(x) = f(tan’x — 2tanx +a), 0 <x < g .

Consider the following two statements :

(I) gisincreasing in [O, gj
(I) g is decreasing in [g, gj
Then,

(1) Only (I) is True

(2) Both (I) and (IT) are True
(3) Neither (I) nor (II) is True
(4) Only (I) is True

A S IR AAGATIATH GAd £ R > RgA TSR e fFrafix e RB fag£"(x) > 02 iR f'(a— 1) =0 &, Sz

a U® aredifde |1 € AT g(x) = fltan’x — 2tan x +a), 0 <x < g gl
1 &1 Bl 31 faR SIS

(D [O, gj H g g g

(I1) G%} H g G 8

I,

(1) Faa (1) |12

(2) ()3 (D) S FET &
G)Fa (DR )\ 2
(4) Bad (1) FET 2

Official answer NTA (3)
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Sol.

2.

Ans.

Sol.

g'(x) =f((tanx—1)* + (a —1))

g'(x)=f"((tanx—1)’ + (a —1)) 2(tanx —1)sec’ x

—
0y 313
Question ID : 860654832
a, a, a, b _ : .
Leta, DR be a GP. of common ratio N Ifa +a +.... +a, =62, thena isequalto:
L a, & ay _ )
HIRIRSICECR IR NG HTHGP a), —5 o3y glafda +a,+...+a, =628 dla RIKRE:
(1) V2 -1 2)2-2 3)2(v2-1) 4 2(2-+2)
Official answer NTA (3)
a, 1 \/—
——=—= a,=+2a
2a1 \/E 2 1

1
:3, 2a, :ﬁa2 =2a,
a, ta,+--+a, =62
2
a.(l+\/§+((\/§) +---):62

((+2)° -1 _
) (\/5_1) 62

= a,=2(2-1)

a

Question ID : 860654833

3.

Ans.
Sol.

LetA={x:|x*-10|<6}and B={x:|[x—2|>1}. Then:

AFMA={x: x>~ 10| <6} 3RB={x:|[x-2[>1}g|al:

(1) AnB=[-4,-2]U[3,4] & (2) AUB=(-»,1]U(2,0) &
3) A-B=[2,3) 2 (4) B—A =(—0,—4)U(-2,1)U(4,0) B
Official answer NTA (4)

A: ‘X2—10‘£6

—6<x*-10<6
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= 4<x°<16

x €[—4,-2]u][2,4]

B: |x-2| >1

Either x—2<-1 or x—2>1

x<1 x>3

= x e (-,1)u(3,©)

Question ID : 860654831

4.

Ans.

Sol.

Ifthe system of equations

3x+y+4z=3

2x+oay—z=-3

x+2y+z=4

has no solution, then the value of o is equal to :

Ife iRl R
3x+y+4z=3
2x+oay—z=-3
x+2y+z=4

BT PIS TA ol &, d1 oL BT HT SRR T

(1) 4 (2)19 (3)23
Official answer NTA (2)
3 1 4
D=2 o -1=3(a+2)+(-3)+4(4—a)
1 2 1
=19-a
3 1 4
D, =|-3 o -1=3(a+2)+(=1)+4(-6—4a)
4 2 1
=-13a -5

Clearlyatoa=19,D=0and D #0

(4) 13
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Question ID : 860654827

5. Let z be the complex number satisfying |z— 5| < 3 and having maximum positive principal argument. Then

2

5z-12
51z +16

34

isequalto:

2

5z-12
51z +16

A |z — 5] < 3 D1 AT R dTell IR AfAHaH TS T AT DI s & z 2 (AT 34 R

g

(1) 16 (2) 20 (3)12 (4)26
Ans. Official answer NTA (2)
Sol. |z-53

tan@zE
4
4 16
0OQ=4cosf=4-—=—
Q 53 P
4
PQ:4sin6:4-§:2
5 06 ,
16 .12
z=—+i—
5 5
= 5z=16+12i
Now
5z—12| [16+12i—12| [4+12i]
Siz+16|  [16i—12+16] |16i+4]|
_|1+3i]_ |10
1+4i| V17
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5z-12 3410
Siz+16| 17

So 34 20

Question ID : 860654844

) ) ) ) dy ) T T T
6. Let y=y(x) be the solution of the differential equation sec x e 2y =2+3sinX, X € 55 ) y(O) =
X

T
Then ¥y [gj isequal to :

§ Y oy =213 o _ 4 _ L
1 JqDA FHIDR] secxd—X—Zy_2+3s1nx, Xe[ 2,2j, y(0)= 7 TLEy y(x) 21l Y[6j
ERERE
m-35-1 @2 ¢ -2 (4) 327

Ans. Official answer NTA (3)

Sol. j—y—(Z cosx)y =(2+3sinx)cosx
X

r - e—J.Qx:xdx _ o 2sinx

Solution of DE

y-e Y = I (2+3sinx)e ™ - cos x dx
let sinx=t

= [(2+3t)edt

—2t
_ (2+3t)e +§J‘efztdt
2 2
_ (2+3sinx)e ™ B Ee—zm L
2 4
>y = _(2+3sinx) —§+ce25m
2 4
Given y(0)= .
4
= 7. -1- z+ C
4 4
=c=0
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_ —(2+3sinx) 3
2 4

—

3
(2+j 3 7 3 5
y(n/6)=—~ 2/ 3 _

Question ID : 860654826

7. LetA={2,3,5,7,9}. LetRbe the relation on A defined by xRy if and only if 2x < 3y. Let / be the number of

elements in R , and m be the minimum number of elements required to be added in R to make it a symmetric
relation. Then/+ mis equal to :

AFTA={2,3,5,7,9} 21991 AR Ha8 R, xRy Ifa 3R daet af 2x < 3y &, gR1IRAINT 2 [ A= R # 3ragai
D1 H&A [ 2 3R R 1 Yo G Ga8 911 & fAY 3EH SIS S dTed eI 3fagdi &1 =AaH A& m ¢ | Al
[+maRERE
(1)23 (2)21 (3)27 (4)25
Ans. Official answer NTA (4)
Sol.  A={23,57,9
2x <3y
R={(2,2),(2,3)(2,5),(2,7),(2,9)
(3,2),(3,3),(,5),3,7),(3.9)
(5,5),(5.7), (59
(7,5),(7,7),(7,9)
(9,5),(9,9)}
total 18 elementsin R
elements to be added to make it symaetric

{(5.2),(7,2),(9,2),(5,3),(7,3),(5,3), (5, 5)}
Sol+m =18+7=25

Question ID : 860654838

8. If thelineax +4y = /7 , where o € R, touches the ellipse 3x* +4y> = 1 at the point P in the first quadrant, then

one of the focal distances of P is :

1 1 1 1 1 1 1 1
OF N OFE O Wn 9T

Ans. Official answer NTA (2)
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—ax 7

Sol. Line ocx+4y:\/7:>y:T+T

Ellipse : 3x*+4y*=1

Condition of taygency :

c? = a2 m? +b?

7 1ot 1

16 3 16 4

= 2l =a’+12=0°=9 =a=13
for first quadrent oo =3

Finding point of contact, P(x,y.)
targent: T=0

= CBx)x+yy=1

Compaisuing with 3x + 4y = J7
1 I 1
WIWEE Dp[ﬁ’ﬁ

Finding focil e = /l 3.1
4 2

1
ac = ——
243
So focil s( 1Ojands(loj
O IOCl are U —_—,
o243 "\ 23

s (&) 50sn

Question ID : 860654839

9. Let the line L pass through the point (-3, 5, 2) and make equal angles with the positive coordinate axes. If the
distance of L from the point (-2, r, 1) is /% , then the sum of all possible values of ris :

(1)12 (2)6 (3) 10 (4) 16
Ans. Official answer NTA (3)
Sol.  r=(-3,52)+A(L1L1)
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PQ-(1,1,1)=0
= (B3+A+2)+B+A-1)+(2+A-1)=0 P(-2, 1)
=5+3A=r . (D) h
. > B 3 14
PO =1 + (20 + (+D) =\E
; Q(=3+X, 5+A.2+))

= x2—2x+1+4x2+x2+2x+1:?

6%2:E—2=§

3 3

o175 2:§
3 3

2 —=10r +25 8
= — 6=—
9 3

= r-10r+21=0
=>r=3,7

Sum of all possible values of r=10

Question ID : 860654840

10.  Lettheline L be parallel to the vector 31+ 23 +4k and pass through the point (2, 6, 7), and the line L, be

parallel to the vector 21+ 3 +3k and pass through the point (4, 3, 5). If the line L, is parallel to the vector
A A A ——2
—3i+5j+16k andintersects the lines L, and L, at the points C and D , respectively, then ‘CD‘ isequalto:

(1) 171 (2)312 (3) 89 (4) 290
Ans. Official answer NTA (4)
Sol.  PQ=(2u+3%+2,u—2%L—33u—4r—2)
L :r=(2,67)+M=3,24)

L, 1=(4,3,5+(213)
direction of L, is parallel to (-3, 5, 16)
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S

S 2uH3A42 _p-20-3 3u-4h-2

-3 5
2u+3A+2 p—-2A-3
3 s

— 10p+154+10
=-3u+6A+9
= 13u+9A+1=0
L—2A-3 3u—4r-2
5 16
1611 —32A — 48 = 18— 20110
—u-12A-38=0

Sloving (1) and (2)
A=-3andu=2

16 Q
(4+2,3+p,5+3 )
P

(231,627, 7+44)

)

O

SoC=(11,0,-5)and D(8, 5,1 1)

CD*=32+52+16*=290

Question ID : 860654842

11. Let f(x) =x* +x*f"'(1) + 2xf"(2) + £"(3), x € R. Then the value of f'(5) :

117 62
OB @ <

Ans. Official answer NTA (1)

Sol. letf(x)=x’+px*+2qx+r
p=1'(1)
q=£"(2)
r=f"(3)
f'(x)=3x*+2px +2q
f"(x)=6x+2p
f"x)=6=r
Now q=1"(2)
q=12+2p ... (D)
and p=f'(1)=3+2p+2q
=>pt+t2q+3=0 ... (2)

657 2
(3) 5 4) 3
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Solving (1) and (2)

27 .6
s’qs

Ll —_ __2’7 . é
f(5)_75+2[ - j5+2[5j

p:

Question ID : 860654834

12.  Thelargest n € N, for which 7" divides 101!, is :

(1) 16 (2) 18 3)15 (4)19
Ans. Official answer NTA (1)

Sol. ﬂ + g + g =14+2+0=16
7 7 7
Question ID : 860654841

13.  Foratriangle ABC, let p=BC,q=CA and f = BA . If |p| =23,

1
4| =2 and cos® =—=, where 0, is the

angle between p and g, then ‘ﬁx(ﬁ—ﬁ)‘z +3[¢[ isequalto:

(1) 340 (2) 410 (3) 200 (4)220
Ans. Official answer NTA (3)

Sol. p+q=r
pE2V3.]ql=2, cos@:%
[px(q-30)F +3|1f
= Ipx(q-3p-3q)[ +3|r[’
= 4lpxdf 3T (1)

r=p+q

= r’ =p°+q° +2pqcosd

S 1244422432 =24

3
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and |5x€1|2:p2q2 sin26:12-4-§:32
So from equation (1)

4pxqf +3| 1]

=4 %3243 x24=128+72=200

Question ID : 860654829

14.

Ans.

Sol.

Let o and 3 be the roots of the equation x* + 2ax + (3a + 10) = 0 such that o < 1 < 8. Then the set of all

possible values of ot is :

(D). -3) (2) (-0, -2) U (5, )
11

oo (=)

Official answer NTA (4)

f(1)<o0

= 1+2a+3a+10<0

11
= a<-——
5

Question ID : 860654836

15.

Ans.

Sol.

Let one end of a focal chord of the parabola y* =16x be (16, 16). If P(a., ) divides this focal chord internally

intheratio 5 : 2, then the minimum value of o + 3 is equal to :

(122 2)7 3)5 (416
Official answer NTA (2)

y*=16x

4da=16—>a=4

R(at’,2at,) =(4t],8t,)=(16,16)
=1, =2

Nowt t, =—1 (focal chord)

=t =-—
)
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So co-ordinates of Q = (1,-4)

(for o + 3 to be minimum p should be close to Q)

2 5

Q P
(1L-4) @P
(34

77

Question ID : 860654828

R
(16,16)

R
(16,16)

16. The positive integer n, for which the solutions of the equation x(x +2) + (x + 2)(x +4)+ ... +(x+2n-2)

8n . . )
(x+2n)== ? are two consecutive even integers, 1S :

()6
Ans. Official answer NTA (4)
Sol.  replace x by 2x

(2)9

(3) 12 4)3

(now roots will be two consecutive integers)

2X(2X+2)+(2X+2)(2X+4)+"'+(2X+2X—2)(2X+2X):8?n

= X(X+l)+(x+l)(x+2)+---+(x+(n—l))(x+n)zz?n

= Zn:(x+k)(x+(k—l)):2?n

k=1

= nx’+n’x+

2

n
= x’+nx+ =0

Di(xz +(2k—l)x+k(k—l)):?

n(n2 —l) 2n

2n

3

difference of roots should be 1

@:l =D=1
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= -n*+12=3
—n’=9

n=73

Question ID : 860654835

17.

Ans.

Sol.

2a+1 8a—1 4a-+1

Arandom variable X takes values O, 1, 2, 3 with probabilities

2

30 7 30

, b respectively, where

a,b € R. Let 1 and o respectively be the mean and standard deviation of X such that 62+ u*=2. Then % is

equalto:
(1) 60 (2)3 (3)12 (4)30
Official answer NTA (1)
x| 0 1 RE
2a+1 | 8a-1|4a+1
P; b
30 30 30
Zpi:l
N l4a+1+b:l

= 14a+1+30b=30

= 14a+30b=29 ... (D)
2 2
o’ +“2 :Zpixiz _(Zpixi) +(Zpixi)
:Zpixiz
:8a—l+ da+1 449
30 30
24a+3 29—-14a
30 30
~264-102a
30
Nowo?+u>=2
264-102
:>—a:2:>a:2
30
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b=—

30

a 2

L
50 v 1730

Question ID : 860654837

18.

Ans.

Sol.

Let y> =12x be the parabola with its vertex at O . Let P be a point on the parabola and A be a point on the
x-axis such that ZOPA=90°. Then the locus of the centroid of such triangles OPA s :

(D)y*—6x+4=0 (2)y*—4x+8=0 B)y"-2x+8=0 (@) y*—-9%%+6=0

Official answer NTA (3)

y2=12x

=>4a=12 = a=3 P(3t, 6t)

m.m, = -1

2[ —6t j
. S |=-1
t \A—3t
= 12=A-3t>=>A=12+3¢> (0, 0)0 A%, 0)
Let centroid is (h, k)
_A+3t?
3

— 3h=12+6t> . (D)

and k:%:Zt ........... )

h

from (1) and (2)

2
3h212+6 k

2
— 3x:12+3%

=  6x =24+3y’
= y'-2x+8=0
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Question ID : 860654830

‘ 3 4 29 49 x| |0 . :
19.  Forthe matrices A = L and B = 13 18 ,if (A" +B) y 1o , then among the following which

oneistrue :

(Hx=11,y=2 2)x=18,y=11 B)x=5,y=7 4)x=16,y=3
Ans. Official answer NTA (1)

FEERE
Sol. 11 g

A% = — >
Al = —
A 31 -60
15 -29
, 31 607 [-29 49
A"+B = +
15 —29| |-13 18
(2 -11
2 —11
Now [A”+B]{

HRiHEA

2x—11y=0

IS
L 1
[l
1
o QO
L

x=11,y=2 satisfies it

Question ID : 860654845

o
20.  Iftheareaoftheregion {(x,y) 1 -2x<y<4-x%x >0,y>0}is EaaaB €N gcd (o, B)=1, then the

value of (ot + ) is :

(1)67 (2)91 (3) 85 (4)73
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Ans. Official answer NTA (4)

Sol. 1-2x<y<4-x’
y>1-2xandy<4-x*

Area= I;/z((4—xz) —(l—2x)) dx +Lj2(4—xz) dx

1N
/ 1

2
:J.;/Z(3+2X—X2)dx+{4x—);—3}

1/2

Na

S P N S
2 4 2/4 3 24
3 1 8 72+18+3-32
=6+—+———=
2 4 3 12
61
12
Soa+ =73

SECTION - B
Question ID : 860654849
1 &k PP
21.  Let[*] denote the greatest integer function and f(x) = lim — Z 7| Then 122 f(j) isequalto
oo {5 =
Ans. Official answer NTA (2)
k2
Sol. f(x)=lim— Z L—X}

n~>00n k=1

W‘

i3 & j}g&Z{ ]
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1

© 1 l
s0 12 f(j):lz._.[_+_+...ooj
JZ: 31373

1 1/3

Question ID : 860654846

22 If(l+lj(l+lj[l+lj o then 300t is equal t
. = , then 30a is equal to
15 CO 15 (:1 15 (:1 15 C2 15 (:12 15 C13 14(:014(:1 .. .14 (:12
Ans. Official answer NTA (32)
Sol 1 N 1 1 p 1 N 1
ol. 15C0 15C1 15C1 15C2 .............. _15(:12 15C13
_ °C, - 1°C, °Cy °C,,
2 2 2
FC, (7€) (°C,) ("C,) - C,
16 16 16 16 Y /15 5~ 15 15
) [1-2-3 ......... 13}( C, °C,-"Cyunin.. Cy)
1515 15
[12 .......... 13}(14(:014(:1 .......... 14 Clz)(lsco 'ISCI .......... 15C12)
16 13
)
HC,MC “C,
So oc:E
15
= 300 =32
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Question ID : 860654848

31 m
23. Let the maximum value of (sin’1 X)2 + (cos’1 x)2 for x € {—7, —2} be ;nz , where ged (m, n) = 1.

There m + nis equal to
Ans. Official answer NTA (65)

Sol. Lety=(sin"'x)*+ (cos'x)*

) . T
and sin'x =P also sin'x+cos'x= Py

_2+E_2
y=P 2p

2
=p’+p’ +——pr
p TP 4p

2

T
=2p’ —pr+—
L

31 ‘
2 2

. T T
sosin xe|——,—
{ 3 4}

as X <

2
Consider y =2p° — pr+ %

So maximum at p=-n/3

2 T
Yomax =

4 3 4

8P +12n* +9n° 297’
36 36

Som+n=065

Question ID : 860654850

1
24. IfJ.4CO‘f1 (1 -2x+ 4x2)dx =atan"' (2)—blog, (5), wherea, b € N, then (2a +b) is equal to
0

Ans. Official answer NTA (9)
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Sol.

Let 1= I;4cot’l (1-2x+4x%) dx

:4..‘ltan71 1 dt
0 1+2x(2x 1)

I =4[ (tan” (2x)— tan (2x - 1)) dx

1 -1
Let I, = L tan  2x dx

= (tan’1 2X.X); - %J. 1142;2 dx

_ tan"! 2—%(){(1—1—4){2))1

0
g, 1
I, =tan” 2——/n
4
1
_ 1y _
I, = jo tan”' (2x — I)dx
2x-1=t

_ jlétanl t.dt = 0 (odd function)

Sol=4I
=4tan'2-/n5
Soa=4,b=1
2a+b=9

Question ID : 860654847

25. If P is a point on the circle x*+ y*=4, Q is a point on the straight line 5x +y+2=0and x—y+ 1 =0is the
perpendicular bisector of PQ, then 13 times the sum of abscissas of all such points P is
Ans. Official answer NTA (2)
Sol.  Slope of PQ =-1
2sin0+5t+2
2cosO—t
= 2sinO+5t+2=-2cosO+t
= 2(sinB+cosO)=—-4t-2 ... (D)
o 2cosO+t 2sinO-5t-2) )
Mid point M 5 ) 5 will satistyx—y+1=0
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2cosO+t (2sin®-5t-2
- +1=0

2 2
Po ML o
(2cos6, 2sind) Q(t, -5t-2)
x-y+1=0

= 2(cosO-sinB)+6t+4=0

= sinf@-cosO=3t+2 ... (2)
from (1) & (2)
sin@+cosO+1 sin®-cos6—2

-2 3

= 3sin0+3cosO+3=-2sin0+2cosO+4
= 5sinB+cosb =1

= SsinB=1-cosH

= 25(1—cos2 6) =cos 6 —2cos0 +1
= 26c0s°0—-2c0s0-24=0

= 13cos’0-cos0-12=0

1
So if these are two such points P(6,) and Q(0,) then cosB, + cosO, = I

So sum of assissas of P = 2(cos0, + cos0.)
_ A
13
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