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SECTION -A

Question ID : 8606541138

1.

Ans.

Sol.

The value of cosec 10° — +/3 sec10° is equalto:

cosec 10° — /3 sec10° T HM GRS 2
(H4 (2)6 (3)2 4)8
Official answer NTA (1)

1 V31 sin60°
sin10° cosl0° sinl0°  cos60°cos10°

cosec 10° — \/gse010°=

_ €0s60°cos10°— sin60°sin10° _ Cos (700)
a sin10°cos10°cos 60 1(25in10°cole°)(1j
2 2
:M =4
sin 20°

Question ID : 8606541128

2.

Ans.

Sol.

The sum of all the roots of the equation (x —1)*—5|x — 1| +6=0, is :

FHHIN (x — 1) = 5x — 1|+ 6= 0 & T Al BT AR :

(15 (2)4 3)3 @1
Official answer NTA (2)

Let|x—1]=t

t?-5t+6=0

t-2)(t-3)=0

t=2 or t=3

x—1]=2 or x—1/=3

x—1=2, x—1=-2 x—1=3 x—1=-3
Xx=3 x=-1 x=4 Xx=-2

Sum of all roots =4
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Question ID : 8606541126

3.

Ans.

Sol.

The number of relations, defined on the set {a, b, ¢, d}, which are both reflexive and symmetric, is :

AT {a, b, ¢, d} IR yRWINT o, S o Wded 3R FAMHd QI &, & G818 ¢
(1) 1024 (2) 64 (3) 256 4) 16
Official answer NTA (2)

2
n--n

Number of relations which are both which are both reflexive and symmetric=2 2

(putn=4)
=20=64

Question ID : 8606541145

4.

Ans.

Sol.

Let f: R — (0, ») be a twice differentiable function such that f(3) = 18, £'(3) = 0 and f"(3) = 4. Then

lim| log,

x—1

(f(2+x)

18
(CS Vi
) ] isequalto:

ATAT ] 9R @G g £ : R > (0, o) & fa1g f(3) = 18, £'3) = 03f f"(3) = 4 &, @

f(2+x)
£(3)

e
x-1)?
lim| log, ( ]( RIR

(1)9 (2)18 (3)2 4)1
Official answer NTA (3)
L i 18 L)n(f(2+x)]_ 18 (f(2+x)_1J

1 (x—1)° f3) ) x-1*_ fQ3)
putx=1+h

18(f(3+h)-1(3 -
L 18(f(3+ )2 ())zl,mf(3+h)2 £(3)
h—0 f(3)h h—0 h
Use L'H
i £3+h)

h—0 2h
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Use L'H
f"(3+h) 4
L =lim ( ) =—=2
h—0 2 2
Question ID : 8606541133
5. Let the mean and variance of 7 observations 2, 4, 10, x, 12, 14, y, x >y, be 8 and 16 respectively. Two

numbers are chosen from {1, 2, 3, x—4,y, 5} one after another without replacement, then the probability, that
the smaller number among the two chosen numbers is less than 4 , is :

AT 7 UeTol 2, 4,10, %, 12, 14, y, x>y, & AT IR TR HA: § 3R 16 B 1 {1,2,3,x—4,y, 5} #9 fa
TR & U8l o R b gu) e il el B, a1 e 918 &1 sl H 9 Bl A& & 4 | GH B @)
PR R

L4 )3 52 ol
(1) @ % (3) Ok
Ans. Official answer NTA (1)

X.
Sol. Mean=8 = %=8

=2+4+10+x+12+14+y=56
=>x+y=14 (1)

2
X!
Variance =16 = %—(8)2 =16

2
X
:>Z7 —=80=4+16+ 100+ x>+ 144 + 196 + y> = 560

x2+y?2=100 (2)
Solve (1) and (2)

x=8,y=6

{1,2,3,4,5, 6}

Probabili _5+4+43 12 4

robability 6C2 5 5

Question ID : 8606541131

6. The number of strictly increasing functions f from the set {1, 2, 3,4, 5,6} tothe set {1, 2, 3, ......, 9} such that
fi)=ifor 1 <i<6,isequalto:

Tz {1,2,3,4,5,6) 999=a {1,2,3, ..., 9} ARG e wemi f, Sa f 1 <i <6 & forg f(i) =i &,
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Ans.

Sol.

&) T WER ©
(1)22 (2)28 (3)27 4)21
Official answer NTA (2)

f(1)# 1 and function should be one-one and increasing.
select 6 elements from co-domain (excluding 1)

Ans. = 8C6 =28

Question ID : 8606541143

7.

Ans.

Sol.

The area of the region, inside the ellipse x> + 4y> =4 and outside the region bounded by the curves y = [x| — 1
andy=1-[x|,is:

T X +4y? =4 B ARIJAR ATy = [x| — 1AMy = 1 — |x| | IRIG &5 & IR & & Bl 8Tl ©
1

(H3(m-1) (2) 27:—5 B3)2(n-1) @ 2n-1
Official answer NTA (3)
A
B
C

Required Area = Area of ellipse — area of rhombus ABCD

=71~ = ()

=2n -2

Question ID : 8606541144

8. Let y = y(x) be the solution curve of the differential equation (1 +x?)dy + (y —tan™' x)dx =0, y(0)=1. Then
the value of y(1) is :
A 1@ TAHI (1 +x2)dy + (y—tan' x)dx =0, y(0) = | BIgdah y =y(x) B, A y(1) HTAFE :
2 m 2 = 4 1 4
et @) w771 ©ert-at Obenasa
Ans. Official answer NTA (1)
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dy 'y tan'(x)
Sol. (1+x)dy+(y—tan!'x)dx=0= d_x+ R

ILX
LF. =g’ = ¢ ™

)2 e

Put tan™ x =7¢
= ye™ ™ = I te'dt
=e'(t—1)+c
yel () = gl () (tan_1 (x)— 1) +c
y0)=1 =>c=2
ye™ (V) = gt () (tan_l(x) - 1) +2

—tan”! (x)

y=tan ' (x)—1+2e

T
==—1+2e"*
y(D) ,

Question ID : 8606541142

/6 7+ 4x"
9. The value of

X isequalto:
-7/6 . T
1- s1n(|x| + g)

76 7+ 4x"
L/G — i BT AM aRIER B
1—sin(|x| +)

(1) 4w (2) 2w (3) 8n (4) 67
Ans. Official answer NTA (1)

11
Sol. 1= /6 T+4x dx

e 1- sin(|x| + nj
6
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11
[ T L
1—sin(|x|+nj 1—sin(|x|+n)
6 6
Even Odd
=2I“’6 _T dx+0
0 ]-—sin(x+m/6)
putx+£=t
6
:2J-Tt/3 TT dt
n/6 1—sint

5 J~n/3 1+sint
- 7w 1 —sin?t

dt

/3 2
:27rj (sec t+secttant)dt

/6

=2nftant+sect]’,

=4n

Question ID : 8606541140
10.  Let and d bevectors such that [c+d| =29 and cx(2i+3]+4k )= (21 +3j+ 4k )xd . 12, 2,2, > 2,)

are the possible values of (5 + a) '(—7§ +2j+ 31;) , then the equation

A
K2x? + (K2 = 5K+ A )xy + (3K + sz y?—8x + 12y + A, = O represents a circle, for K equal to :

A wigey ¢ ek d @ fag |E+§1‘:\/E IR Ex(2i+3j+4f<):(2i+3j+4f<)x§1 g afy
(6+d)-(7i+2j+3k) & dvamm . 2,00, > 4,) & WK o Frwr 7 & forg wfieent

A
K2x2+(K2—5K+7u1)Xy+ (3K+72)y2—8x+ 12y+k2=0WﬁaﬁﬁFﬁﬁWﬂT%:

(D1 2)-1 (32 (4 4
Ans. Official answer NTA (1)
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Sol.  Let 2i+3j+4k =4

cxd=axd

(E+a)x5:0

¢+d=o0d

‘5+a’=@ = o ==l
(6+&)~(—7i+2j+312)=i(4)
=i =4 =i =4

A
If Equation K?x? + (K2 — SK + A )xy + (3K + sz y?—8x+ 12y + A, = 0 represents a circle

coeffceint of x?> = coefficienty*> and coefficient xy=0
K2=3K -2 K2-5K+4=0
K=1or2 K=1or4

= K=1

Question ID : 8606541129

1 4 4 1 4 4
11. Ifx2+x+1=O,thenthevalueof(X+;j +(X2+—2j +(X +—3j +-~-+(X +Tj is:

14 . 1 4 . 1 4 N 1 4
IR +x+1=02,ar Xt | 4| X g | H X b X PHIAFT

(1) 175 (2) 128 (3) 145 (4)162
Ans. Official answer NTA (3)
Sol. x= w or 2

, 1|-1 x#3k
X +—
2 x=3k

n

X

LY
Z(X +F) =17(-1)"+8(2)* =17+ 128 = 145

x=1

Question ID : 8606541132

12.  Ifthe coefficient of x in the expansion of (ax? + bx +¢) (1 —2x)**is —56 and the coefficients of x> and x> are
both zero, thena+b+cisequalto:
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g (ax? + bx + ¢) (1 — 2x)* & YAR H X BT IOMH —56 31R x> TAT x* I & OIS YA &, Ala+ b + ¢ R &
(1) 1483 (2) 1300 (3) 1500 (4) 1403
Ans. Official answer NTA (4)
Sol. (ax’+bx+c¢)(1-2x)*
(1) coefficient of x =—56
b— 52c=-56 (M
(ii) coefficient of x> =0
a—52b+1300c=0  (2)
(iii) coefficient of x* = 0
—52a+ 1300b —20800c =0 )|
Solve (1), (2)and (3)
a=1300,b=100,c=3

=a+b+c=1403

Question ID : 8606541134

2 2

13.  Letthe foci of a hyperbola coincide with the foci of the ellipse ;(—6 + i]_6 =1.Ifthe eccentricity of the hyperbola

is 5, then the length of its latus rectum is :

2 2
IfS o SIfdruRaera @ 1!, Sregd §—6+i’—6=1 FI TR & T € | A IfiRaerd @ Sehwdn 5 8,

gA®! ATfHd Sial Bl TS ©
(1)16 (2) 2445 (3)12 4 22
NG
Ans. Official answer NTA (4)
XZ y2
Sol. E:—+—=1
° 36 16
XZ y2
H:—- =1 (Foci are same for ellipse and hyperbola)
o 20—-a
e=5
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2(20_4j
_2(20-0) _ 5
LR \/a 2/\/3

Question ID : 8606541127

11-3x

14.  Ifthe domain of the function f(x) = cos™ ( X J +sin™' (2X2 -3x+ 1) is the interval [a, B], then o+ 2

isequalto:

& e £(x) =cos (12)(

)+sin-l(2x2—3x+1) 1 UTdl RIS [0, P] 8, T o + 2P SRR E

(1H2 )1 3)5 43
Ans. Official answer NTA (4)
Sol. —ISZX_SS —-1<2x?-3x+1<1
11-3x
16 3
X €| —o0,— |U[600 i
( 5} [60) x € [0, 2]
:xe[o,i}
2
3
>uoa=0,p=%

2

Question ID : 8606541139

15.  Let(a, B,7) be the co-ordinates of the foot of the perpendicular drawn from the point (5, 4, 2) on the line
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r= (_I +3j+ f() +A (21 +3j- 1;) . Then the length of the projection of the vector oi +Bj+ vk on the vector

6i+2j+3k is:

A Reg (5, 4, 2) 9 v £ = (4 3]+ k) + 121+ 3] k) w st g ol & ww b PR (o ply) E
Afee ai +Bj+ vk B ARY 6427+ 3k RUGTH FEEE :

15
(1) — 2)4

Ans. Official answer NTA (4)
P(5, 4, 2)

Sol.

18
()3 @ —

N(o, By)  T=(-1,3,1) +A(2.3,-1)

Let N(—1+2A,3+3A,1-2)

W.(2i+3j—f<)=o =r=1
SN(,6,00=>a=1,B=6y=0

(oci+ [33+y12)~(6i+ 23+31A<)

projection =
_6+12+0 18
7 7

Question ID : 8606541136

J36+4+9

16.  Let PQ and MN be two straight lines touching the circle x? + y? — 4x — 6y — 3 = 0 at the points A and B

respectively. Let O be the centre of the circle and ZAOB = g . Then the locus of the point of intersection of the

lines PQ and MNis :

HHT & A XY PQ 3R MN, g7 x> + y2 — 4x — 6y — 3 = 0 1 TAer: fAgati A 3R B o= wel ol & | /1 g

P O 23k LAOB = g 2, i et PQ ol MN & ftrede favg a1 figuer & -

()X +y —18x — 12y —25=0 (2)3(x+y?) — 12x — 18y~ 25=0
(3)3(x+y?) — 18x — 12y +25=0 (4) X +y —12x — 18y —25=0

Ans. Official answer NTA (2)
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Sol.

(R is point of intersection of tangents)

3(ORY = 4r2
3(x— 2P +3(y—3P=64

3x2+ 3y - 12x— 18y —25=0

Question ID : 8606541137

17.

Ans.

Sol.

Let O be the vertex of the parabola x*> =4y and Q be any point on it. Let the locus of the point P, which divides
the line segment OQ internally in the ratio 2 : 3 be the conic C . Then the equation of the chord of C, which is
bisected at the point (1, 2), is:

AT IR x> = 4y H1 ¥ O B IR SH W 1S fd5 Q & | 91 fag P, |1 varavs OQ &1 37d: 2 : 3 & 31gurd
¥ faioTa e &, @1 fagu wida C 2 | a1 C &1 Sian, 91 g (1, 2) IR g iford el 2, &l FHIeR0 8
(Hx=2y+3=0  (2)4x-5y+6=0 (3)5x—-y—-3=0  (4)5x—4y+3=0

Official answer NTA (4)

\ P/ QL 1)
2

O

2
pf 4 20
5 5

4t 2
5 5

Eliminatet

(&f _3k
4 2
5h> =8k
5x2=8y
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Equation of chord which is bisected at the point (1, 2)
T=5,
5x(1)+4(y+2)=5-16

S5x—4y+3=0

Question ID : 8606541130

18.

Ans.

Sol.

. . .. 813
Leta,a, a,, ... be a GP. of increasing positive terms such thata,.a,.a, =64 and a, +a, + a,= —— . Then
7

a,ta,+a isequalto:

a =643ﬁ‘\’a1+a3+a5=813 gar

H1 qEHH GHD Ul Bl Ub GP. a, a,, a, ... d W a,a,.a, —

2°73

a,+ta ta WERE:

(1) 3248 (2) 3252 (3) 3256 (4) 3244
Official answer NTA (2)
aaa, =64 =a, =4
- 813
=a + a, + as _T
iz rasap =88
r 7
=r’=28

a,ta ta =4+4r+4r'=4(1 +28 +784) =3252

Question ID : 8606541141

19.

Ans.

Let Ei=—f+2j+2f<, B=8i+7j—3l; and ¢ be a vector such that 4xé=b. If 6~(f+j+f<)=4, then
|§+6|2 isequal to:

AT d=—1+2]+2k, b=8i+7j-3k 3R @ aRY ¢ & W axc=b 51 IR a.(i+j+12):4 g

jd+¢ e
(1)30 (2)27 (3)35 (4)33
Official answer NTA (2)
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Sol.  Gxc=b= ax(axc)=axb

(3-¢)a—(a-a)=axb let (a.¢) =

ké-(i+j+l§)—(§x5)~(i+j+l§)=36
AM3)+30=36=1=2
2d-dxb

9

¢ =
—¢=21-j+3k

:>|6+5|=‘i+3+5f<‘=\/ﬁ

Question ID : 8606541135

20.  Letapoint Alie between the parallel lines L, and L, such that its distances from L, and L, are 6 and 3 units,

respectively. Then the area (in sq. units) of the equilateral triangle ABC, where the points B and C lie on the
lines L, and L, respectively, is :

&1 R V1 L, 3R L, & 92 e favg A 9 USR & o 591eb! L, 3iR L, A Rl shAen 6 3R 3 gebrg 8 | I
wHaTg Byt ABC, 5181 famg B 8iR C saren: Xl L, 3iR L, WR 8, 1 &b (a7 gars 4) 8 :
(1) 213 (2)27 (3) 1242 (4) 156

Ans. Official answer NTA (1)

Sol. sinf= s
a

sin(60°+6) = i
a

sin 60°cos0 +cos 60°sin O = 2
a

3 [ 36 1(6) 9
2 -2 2=2
2 a 2\ a a
SN 71
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Area =?a2 =213

Question ID : 8606541149

21.

Ans.

Sol.

SECTION -B

Let f: R —> R be atwice differentiable function such that the quadratic equation f(x)m? —2f'(x)m + f"(x) =0

in m, has two equal roots for every x € R. If f(0)=1, f'(0) =2, and (a, B) is the largest interval in which the
function f(log x —x) is increasing, then o + 3 is equal to .

AT &1 IR JTHAT Uh Bodd f: R > R 3T UspR 28 5 yxd x € R & foru m & fgema aHfieor
f(x)m? — 2f '(x)m + £ "(x) = 0 & & T9H 1 & | A {0) = 1, £'(0) = 2 3R T TSI TR, FRT B
f(log x —x) JAME, (o, B) B, Ao+ P RER B

Official answer NTA (1)
D = 0= (f'(x))’ = f(x)f"(x)
) _ ")

f) £'(x)
Inc+Mhfx)=Mht'(x)
f'(x) = cf(x)

- f(0)=1,f'(0)=2 =c=2
£'(x)=2f(x)

dy _
dx
[ fan

Iny=2x+Inc,
fx)=y=c, e
- f(0)=1 =>c =1

= f(x) =e*

Let p(x) =f(/Inx—Xx)

2y

2(Inx-x)

p(x)=e

gty <zeseo (1)
X
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— D2(Inxx) 1-x°
X

+ . _

0 1
—pisincreasinginx € (0, 1)
Sa=0,p=1

Question ID : 8606541147

1 n’-2n-1 2 2 .
22. Letal=1andforn21,an+l=Ean"‘m Then Z_; i isequal to
n’-2n-1

#Ta, =183Rn>1 fo, =

1
1 2" 2 (n+1) NN &

5

Ans. Official answer NTA (2)

- n’ -2n-1

Sol. Ty n? (n+1)2
.. 1Y
= divide by (Ej

2"a , =2""a +2" (

oy +2n(2n2—<n+1)2j

" n*(n+1)°

n’ —2n-1
n’(n+1)°

n+l n
2"a = 2“‘1:&1n + 2 > —2—2
(n+1)" n

_2n—la — =
o " (n+1? n’

This has been converted in telescopic sum

2%a

n
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Question ID : 8606541148

23,  LetS={(m, n):m,n e {1,2,3,......, 50} }. If the number of elements (m, n ) in S such that 6™+ 9"is a

multiple of 5 is p and the number of elements (m, n) in S such that m + n is a square of a prime number is g, then
p+qisequal to

AMIS = {(m, n):m,n € {1,2,3,.....,50}} 8|3 S 7 3r@7a@i (m, n ), 171 fog 6™ + 9", 5 &1 Y& PO B,
B AT p B AR S H 3ra¥di (m, n) RS R—IT m + n U TSI T BT 99 8, BT 6T q 7, AT p + q IRER T

Ans. Official answer NTA (1333)
Sol. ()6™"+9"=G+D)"+(10-1)"
=5k, +1+10k, +(-1)"

m e N, n=odd
p=>50x25=1250

(i)m+n=4 =°C, =3
m+n=9 =3C, =8
m+n=25 = ¥C, =24
m+n=49 = %C, =48

Sum q =83
Ans. = 1250+ 83 =1333

Question ID : 8606541150

24. 6.‘: ‘(sin 3x +sin2x +sin x)'dx isequal to

6.[07[ ‘(sin 3X +sin2x +sin X))dx CRERES

Ans. Official answer NTA (17)
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T . .
Sol. = 6.[0 |2 sin 2X cosS X + sin 2x|dx
T . .
= 6]0 ‘4 sinx cos® X + 2sin x cos X}dX
kY .
= 12J.0 smx’2c0s2 X+COSX’dX

=12j01|2t2 +tlde =17

Question ID : 8606541146
o 2 11
25. Forsomea, fp € R, let A = L2 and B= B be such that A>—4A +2I1=B?-3B +1= 0. Then

(det (adj (A3 -B’ )))2 is equal to .

o

fodl o, B € R & forg, w7 A:[l

2
2} GT\T'\’B:B H SHUGREfBF A2 —4A+21=B*-3B+1=0%]|

it (det(adi(A*-B°))) e 2

Ans. Official answer NTA (225)

Sol. A’-Q+)A+QRa-2)I=0 =2+0=4 >a=2
B’ —(1+B)B+PB-DI=0= 1+B=3=>p=2

A*—4A+21=0 B? =3B-1
A?=4A-21 B’=3B°-B
A’ =4A -2A =3(3B-D-B
=4(4A -21)-2A B> =8B -3I
A’ =14A-8I

A’ —B’=14A -8B —5I
[28 28] [B 8 5 0] [15 20
114 28] |B 16| |0 5| |6 7

‘adj(A3 —B*“’)’2 =(‘A3 —B*“")2 =‘A3 —ﬂz = (15)2=225
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