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MATHEMATICS
SECTION-A 3. Let 1 and r, be the radii of the largest and
1. For the natural numbers m, n, if smallest circles, respectively, which pass through the
(L= +y)" =1+ay+ay + ..+ anny™" point (- 4,1) and having their centres on the
and a; = a; = 10, then the value of (m + n) is equal circumference of the circle x2 + y? + 2x + dy— 4 = 0.
to :
L_ : .
(1) 88 (2) 64 Ifg—a+b\/5, then a + b is equal to :
1 4
(3) 100 (4) 80 )3 @11
Official Ans. by NTA (4)
()5 D7
Sol. (1=yy"{1+yy Official Ans. by NTA (3)
icial Ans.
Coefficient of y (a1) = 1.°C; + ™C; (-1) y
=n-m= 10 (1
nom M Sol.
Coefficient of y? (a2) P
=1.7C; = ™C}. "Cy. + 1."C, = 10 B A:""(:L )
_ n(n—l)_mn+ mm-1) _ 10
2
r=3
m?+n%—2mn— (n+m) =20
(n—m)*—(n+m)=20 Centre of smallest circle is A
n+m=80 e (@) Centre of largest circle is B
By equation (1) & (2) r, = |CP - CA|= 3\/5_3
m=35,n=45
; S r, =CP+CB=32+3
2. The value of tan(Ztan1 (gj +sin™ (BD is equal
2
L _32+3_(3\V2+3) (Bl =34243
to : r, 32-3 9
—-181 220 —291 151 = -
-5 O == &= a=3,b=2
4. Consider the following three statements :
Official Ans. by NTA (2)
(A)If3+3=7then4+3=8.
43 43 45 )
Sol. tan g + tan 3 + tan o (B) If 5 + 3 = 8 then earth is flat.
x>0,y>0,xy<l (C) If both (A) and (B) are true then 5 + 6 = 17.
6 Then, which of the following statements is
tan~' — 5= tan”! ES +tan”! % correct ?
-2 Y. — (1) (A) is false, but (B) and (C) are true
15 5 (2) (A) and (C) are true while (B) is false
- + -
tan' =812 _ 5 220 (3) (A) is true while (B) and (C) are false
- % - % 21 (4) (A) and (B) are false while (C) is true
Official Ans. by NTA (2)
[ 4 220] 220
tan| tan —— | =——
21 21
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Sol. Truth Table
P | q | Plg
T|T T
T|F F
F|T T
F | F T

5. The linesx =ay—1=z-2 and
x =3y —-2=bz -2, (ab # 0) are coplanar, if :
(Hb=1, aeR-1{0} (2)a=1, beR—-1{0}
3)a=2,b=2 4)a=2,b=3
Official Ans. by NTA (1)

Sol. x+1 _y= z—1

a a
x+2 oz
R
a—i—a+3=0
b
b=laeR-{0}

6. If [x] denotes the greatest integer less than or equal
to x, then the value of the integral
J.jt//zz[[x]—sin x]dx is equal to :

(1) -n @) 3)0 1
Official Ans. by NTA (1)
3
Sol. I= [ ([x]+[-sinx])dx ... (i)
B
3
1= [ ([-x]+[sinx])dx ....(2)
5

Sol.

(King property)

- - 7
-1 -1

2l = .% {[x] + [—x]} + ([sinx] +[- sinx]} dx
2l = j (-2)dx =-2(m)

If the real part of the complex number

(1— cosO + 2isin0) ! is % for 0 € (0, m), then the

value of the integral I: sinxdx is equal to :

(H1 2)2 ()1
Official Ans. by NTA (1)

1
7=
1-cosO+2isin0O

(4)0

2sin? g —2isin0

- (1—cos0)’ +4sin’ 0

.0 . 0
sin——21cos—
3 2 2

4sine(sin2 Q +4cos’ Gj
2 2 2

Re(z) = ! = !

2[sin2 g +4cos’ 9) >
2 2

2

. 20 0 5
sin—+4cos” —=—
2 2 2
1—c0s29+40059=§
2 2 2

2
3cos

| D
N | W

,0 1
COS —=—
2 2
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0e(0,mn ol
©.m) Sol. I=)f [ﬁ] !
r=0 n/n
9 = g 1
I=[f(5x)dx
: E j
z[sme d0—[—cos06],2 I:I(5x+1)dx
0
=-(0-1) o 1
=1 I= i +X
2 0
8. Letf:R —{g}—>Rbe defined by f(x)=5X+3. 5 7
6 6x — o I==4+1==
2 2
Then the value of o for which (fof)(x) = x, forall | 10 ¢ A, B and C be three events such that the
e R_{g } i probability that exactly one of A and B occurs is
(1 — k), the probability that exactly one of B and C
(1) No such a exists 25 occurs is (1 — 2k), the probability that exactly one
3)8 46 of C and A occurs is (1 — k) and the probability of
Official Ans. by NTA (2) all A, B and C occur simultaneously is k?, where
S5x +3 0 <k < 1. Then the probability that at least one of
Sol. f(x) = =y (1) _
6x —a A, B and C occur is :

Sx +3=6xy—ay

1 1
(1) greater than — but less than —
x(by—5)=ay+3 8 4

‘= ay+3 b h 1
= —6y — (2) greater than >
g, Oox+3 .. l l
f (x)= - B W& (ii) (3) greater than 1 but less than 5
i?xf;(i)f:l (’;) (4) exactly equal to %
From eq” (i) & (ii) Official Ans. by NTA (2)
Clearly (o0 = 5) Sol. P(ANB)+P(AnB)=1-k
P(ANC)+P(ANC)=1-2k
9. If f: R— Ris given by f(x) =x + 1, then the value of P(BNC)+P(BNC)=1—k
1iml{f(0)+f(§}rf(&}+ ..... +f(5(n_1)ﬂ, PANBNO) =k
e n n n P(A) +P(B) -2 P(ANB)=1-k ....(i)
is : P(B)+P(C)—2P(BNC)=1-k .....(ii)
3 5 P(C)+P(A) —2P(ANC)=1-2k ....(iii)
oy @3 M) +@+3)
P(A) + P(B) + P(C) - P(ANB)-P(BNC)
(3) = O a3
2 2 “P(CAA)=—"

Official Ans. by NTA (4)
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11.

Sol.

So,
P(AUBUC) = K3
2_
P(AUBUC):W
C2(k—1)*+1
2

P(AuBuC)>%

The sum of all the local minimum values of the

twice differentiable function f : R — R defined by

f(x)=x*-3x’ —%Q)xntf”(l) is

()22 )5 (3) 27
Official Ans. by NTA (3)

40

(%) = 6x — 6 ...(iii)
Now is 3" equation
f2)=12-6=6

£ (11=0)

Use (ii)

f(x) =3x> - 6x — %f‘(2)

f(x) = 3x* - 6X—% x 6
f(x)=3x*>-6x—-9

fi(x) =0

3x?-6x-9=0
=>x=-1&3

Use (iii)

f'(x) = 6x — 6

f'(-1) =— 12 < 0 maxima

f'(3) = 12 > 0 minima.

12.

Sol.

Use (i)

f(x) = x* - 3x2 % £(2) x + £'(1)

f(X):X3—3X2—%X6XX+0

f(x) = x> - 3x> - 9x

f(3)=27-27-9x3=-27

Let in a right angled triangle, the smallest angle be
0. If a triangle formed by taking the reciprocal of
its sides is also a right angled triangle, then sin® is

equal to :

ER RS Eled P Pl A

4 2 2 4
Official Ans. by NTA (2)

(1

<B=90-06
a = smallest side

c2=2a2+ b2

Use a = 2R sinA = 2R sinf
b= 2R sin B =2R sin (90 — 8) = 2R cos0

¢ = 2R sinC = 2 sin90° = 2R
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2 cos? 14. Consider the line L given by the equation
—4R2 C?Sz 0 =4R? cos’ 0+ 4R? 8 Y q
4R"sin" 0 x=-3 y-1 z-2 . .
. i = = . Let Q be the mirror image of
c0s’0 = sin’0 cos?0 + sin’0 2 1
1 —sin®0 = sin’0 (1 — sin’0) + sin?0 the point (2, 3, —1) with respect to L. Let a plane P
. 2g 3-5 be such that it passes through Q, and the line L is
sin“ 0 =
2 perpendicular to P. Then which of the following
) J5-1 points is on the plane P ?
= sinf= ——
2 (D1, 1,2) 2) (1, 1,1
13. Let y=y(x) satisfies the equation dy —|Al=0 | ¢, 1,2) @ {,2,2)
dx Official Ans. by NTA (4)

y sinx Sol. Planepis L' to line
0

1
for all x > 0 , where A = 1]. If x-3 y-1 z-2
1 2 11
X & passes through pt. (2, 3) equation of plane p
2x-2)+1(y-3)+1(z+1)=0
2x+y+z—-6=0
pt (1,2,2) satisfies above equation

2 0

y(m) = 7 +2, then the value of y (gj is

4

T

i n 1 3n 1 n 4
(1)5+ (2) > (3)7—; (4)5—;

Official Ans. by NTA (1)

15. If the mean and variance of six observations

2 .
7, 10, 11, 15, a, b are 10 and —O, respectively,
Sol. |A|=—Y4+2sinx+2 3
X then the value of |a—b| is equal to :

d

d_)}::|A| (1)9 ) 11 (3)7 41
Official Ans. by NTA (4)

Y asinx+2 7+10+11+15+a+b

dx X Sol. 10=

dy | ¥ °

d—x+;=2s1nx+2 =a+b=17 ... (i)

Lo E_72+102+112+152+512+b2_102

LF.=e’* =x 3 6

= yx=[x(2sinx +2)dx 2+b2=145 L. (i)

Xy = X2 — 2% cosX + 28inX + ¢ ....(J) Solve (i) and (il)a=9,b=8ora=8,b=9

Now x=m,y=m+2 [a=bj=1

Use in (1) 16. Let g(t) :J'_n//zzcos(ft +f(x)jdx , where

c=0 " 4

Now (i) be comes f(x) = loge. (x +4/x? +1) , X € R. Then which one

— 2 :
Xy = X~ — 2X cosx + 2 sinx ..
y of the following is correct ?

tx =m/2
PR (1) g(1) = g(0) ) V2g(1)=g(0)
Eyz(ﬁj ~2.CcosE+2sin =
2772 2% 2 3) g(1) =~22(0) @) g(D+g(0)=0
- Official Ans. by NTA (2)

(SN

=—+2
Y7
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17.

Sol.

Sol.

/2

g(t)= I (cos%t + f(x)}dx

-n/2

T /2
g(t)= ncoszt + Jln/zf(x)dx

(t)=ncos£t
g 4

c()="¢(0)=n

2
Let P be a variable point on the parabola
y = 4x* +1. Then, the locus of the mid-point of the
point P and the foot of the perpendicular drawn
from the point P to the liney =x is :
(D) Bx—yP+(x-3y)+2=0
2)2(3x—y)P +(x-3y)+2=0
(3) Bx—y) +2(x ~3y) +2=0
(4) 2(x~3yY + (3x—y) +2=0
Official Ans. by NTA (2)

P
R K
Q(C,C)

P(x,y)

el
Il
TN
N |
+
ENg =
+
NI N
N <
+
ENg =

+
ENg
N—

+

N[A s R RA

<
[
|
I

= &I

~
I
R e D
+
+

3K h
2

S
!

y
>
Il

[\
o

Y=4x*+1

2
(3k—hj:4(3h—kj o
2 2

18.

Sol.

19.

Sol.

20.

The value of k € R, for which the following system

of linear equations
3x—y+4z=3,
x+2y—-3z=-2,

6x + 5y +kz=-3,

has infinitely many solutions, is :
3
Official Ans. by NTA (2)

(2)-5 )5 (4)-3

3 -1 4
2 31=0
6 K

=3Q2K+15)+K+18-28=0
=7TK+35=0=>K=-5

If sum of the first 21 terms of the series

loggl/2 X+10g91/3 x+log91/4 X+..... , where x > 0 is

504, then x is equal to
(1)243 2)9 3)7 (4) 81
Official Ans. by NTA (4)

s =2logo x + 3 logy x+ ...... + 22 logo x

s=logox (2+3+...+22)
s = logox {%(2 + 22)}

Given 252log, x =504

= loggx =2 = x =281

In a triangle ABC, if |§?|=3, C_A|=5 and

IBAl=7 , then the projection of the vector BA on

BC is equal to

19 13
(H 5 (2) 5

11 15
3) e 4) Y

Official Ans. by NTA (3)
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Sol.

Sol.

Projection of BA
on BC is equal to
= | BA | cos ZABC

7' +3*-5°
2x7x3

11

2

SECTION-B

Let A= {aij}be a 3 x 3 matrix, where

(- ifi<j,
a. = 2

]

ifi=j,
(-)Hifi>j,
then det (3Adj(2A™)) is equal to i

Official Ans. by NTA (108)

Al =4
3adj(2A )| =[3.2%adj(A ")

3 3
=12° |2‘:1dj(A’1 )| =123 |A’1 |2 :12_2 :£ —108
A" 16

The number of solutions of the equation

10g(x+1)(2X2 +7x+5)+ log(2x+5)(x + 1)2 —4=0

B

x>0, 1s

Official Ans. by NTA (1)

Sol.

Sol.

10g 1, (2% + 7x +5) +log 5, .5, (x +1)* =4 =0
10g ., (2x +5)(x + 1)+ 2log 5 (x +1) =4
log ;) (2x+5)+1+2log,,.5(x+1) =4
Put logx+1(2x +5) =t

2 2 —
t+?=3 =>t-3t+2=0

t=1,2

logos nH2x+5)=1&  logu: n(2x +5) =2
x+1=2x+3 & 2x+5=(x+1)?
x=—4 (rejected) x> =4 = x=2,-2 (rejected)
So,x=2

No. of solution =1

Let a curve y = y(x) be given by the solution of the
differential equation

cos(%cos_1 (e™ )) dx=+e™ —1dy

If it intersects y-axis at y = —1, and the intersection
point of the curve with x-axis is (o, 0), then e“ is
equal to

Official Ans. by NTA (2)
cos(%cos1 (e ))dx =+e* —1dy
Put cos '(¢™) 0,0 € [0, n]

0
cosO=e*= 2cos’——1=¢*

0 \/e_X +1 \/ex +1
CcosS— = =
2 2 2¢*

¢ -:Idx=«/ezx —1dy
c

2

1 dx
St

dt
Pute*=t, — =¢*
dx

1 dt

Eje"\/e_x\/ex—l :jdy
dt

ft\/m—ﬁy
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Sol.

t 1
Put t=—,—=——
Y V4 Z2
_dz
22 \/_
—z -
5 no
Z 22 Z
SR
1/2
-2(1- z) _yte
2(1—%) :\/Eerc

2(1-e¥)2 = «/E(y +1), passes through (., 0)
2(1_6—11)1/2 - \/5

1
l-e*=—4=1-¢"=
NG
et=—=e"=2

Forp >0, a vector v, = 21+ (p+ l)j is obtained by
rotating the vector v, = \/gpi + 3 by an angle

0 about origin in counter clockwise direction. If

(oc\/_ 2)
T (a3+3)°

tan 0 then the value of o is equal to

Official Ans. by NTA (6)

Vi =2i+(P+1)j

Vi =3Pi+]j
[Vil=[vi]
3P2+1=4+(P+ 1)
2P?-2P-4=0=P2-P-2=0

P =2, -1 (rejected)

Sol.

Vv, -V, 23P+(P+1)
cos0=— =

vil[vy] JP 1 +43P7 +1

43+3 4343

0s6 =
NENERENE
o J112-243 _63-2 a3 -2
43+3  43+3 43 +3
=>a=6

Consider a triangle having vertices A(-2, 3), B(1, 9)
and C(3, 8). If a line L passing through the

circum-centre of triangle ABC, bisects line BC,
. . . a
and intersects y-axis at point (O,EJ, then the

value of real number « is

Official Ans. by NTA (9)
A(-2,3)
733 /50
B(1,9) NG C(3.,8)
(v50)" =(Jas5) +({5)
ZB=90°

: [1 11)
Circum-center = | —,—
22
. . 17
Mid point of BC = (2,?j
) 11 1 9
Line: |y—— |=2| x—= |=>v=2x+ =
-G )lxg)=vm2
. a
Passing though (O,Ej

¢
2
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Sol.

Sol.

If the point on the curve y? = 6x, nearest to the

point (3,%) is (o, B), then 2(a + B) is equal to

Official Ans. by NTA (9)

P

3
Q (3’5]
Ps(gtzﬁtj
2

Normal at point P

3
tx+ty=3t+ =t
2
3
Passes through (3,5j

:3t+§=3t+§t3
2 2

3

P=(32)-te)
Stt=1=t=1
20 +p)=2(3+3)=9

Let a function g : [0, 4] > R be defined as

max{t3 —6t? +9t-3} 0<x<3

g(x) - {0 <t<x

4_x , 3<x<4’

then the number of points in the interval (0, 4)
where g(x) is NOT differentiable, is

Official Ans. by NTA (1)

f(x)=x-6x>+9x -3

f(x)=3x>-12x +9=3(x-1) (x-3)
f(h=113)=-3

+ 4 - +

3

Sol.

f(x) 0<x<I
g(x)=| 0 1<x<3
-1 3<x<4

g(x) is continuous

3(x—1)(x-3) 0<x<1
g'(x)= 0 1<x<3
-1 3<x<4

g(x) is non-differentiable at x = 3

Fork € N, let

1 20

(@ 1) +2) (0 t20) Stk

where o > 0. Then the value of IOO(A”—

equal to
Official Ans. by NTA (9)

1 2 A,
ala+D)...(a+20) Soa+k

1

Ay

1S
13

1

A = (1) (DM.(6) 121!

1

A1 = 19 (19 CD(W).(5) 15031

1 -1

A = ) D) 137!

ﬂ:Lx_lggxﬂziz_l

A,; 146! 14 2

h=— ! x—13Ix7!= 42
13 15!x 5! 5x14
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9. Let {a be a sequence such thata; =1, a, =1 . axe® —Blog, (1+x)+yx’e™
@, 10. If lim g ~10, o, P,ye

and a,+2 =2a,+1 * a, for all n > 1. Then the value
R, then the value of . + B + 7 is
Official Ans. by NTA (3)

. 2 2 3
Official Ans. by NTA (7) aX(Hij_B(X_x+xJ+yxz(1_X)
Sol. lim 2 2 3
Sol. a ,=2a, +a, letZ—z 0 X
n= 1 B a B

Divide by 8" we get . x(a B)+X (oc+2+yj+x (2 3 Vj
lim 3 =10

Anyo _ 2an+l a_n 0 X

8" g 8" For limit to exist
G o p-0,asLeymo
642 n+2= 62 n+l E—E—}/:lo ...... (1)
n+2 8n+1 - 18n 2 3
o
64(P—i—a—§j=16(P—ﬁ]+P p=a,y=-3-
8 8 8

Put in (i

co(p L e N

8 64 8 a_a 3¢ i

2 3 2

64P-8—-1=16P-2+P

47P =7 9,39 g o 2%
6 2
= a=6
0=6,B=67=-9
oa+tpP+y=3




