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MATHEMATICS

Sol.

Sol.

SECTION-A
If the mean and variance of the following data:
6,10,7,13,a,12,b, 12
are 9 and %7 respectively, then (a — b)? is equal to:

(1) 24 (2) 12 (3) 32

Official Ans. by NTA (4)
6+10+7+13+a+12+b+12

Mean = =

8

(4) 16

9

60 +a+b=72
a+b=12 (D)

2
ZX?_[ZXJ _37
n n 4
Ix; =6"+10> + 77 +13% +a’ +b* +12% +122
=a’+b’+ 642
2 2
a”+b +642_(9)2:¥

variance =

2 2
2 +b 320 37

8 4 4
a’+b’ 37 321

=81+ -2
4 4

2 2

b g1 71

L2+ 2=80 ..(2)

From (1) a*+b*+2ab = 144
80 +2ab=144 .. 2ab=64
(a—Db)2=a2+b?— 2ab =80 — 64 = 16
1 (2j=1)+8n

The val f lim—
N O & (2j-1)+4n

(1) 5+ 1og, 2] a>z_m&[§]

(3) 3+2log, [gj (4) 1+21log, [%j

Official Ans. by NTA (4)

G
Z n n

is equal to :

1 +4%(£nlzx+4l)lg

:1+2€n(§j
2

3.

Sol.

Let £:i+j+2f< and B:-i+2j+312. Then the
vector product (5+B)x((§x((ﬁ—5)x6))x6) is
equal to :
(1)5(34i—sj+3f<) ) 7(341—5j+3f<)
(3)7(3oi—sj+7f<) (4) 5(30i—sj+7f<)
Official Ans. by NTA (2)

(a.b)(@xb)
i j k

axb=|1 1 2|=-i-5j+3k
-1 2 3

=341 -(5)+(3k)
—34i-5]+3k

- 7(341-57+3k)
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4. The value of the definite integral

Official Ans. by NTA (2)

dx

Sol. I=
)(sin* x + cos* x)

(D)

XCOSX

(1+e

h‘:'—.a\a

Using jf(x)dx=jf(a+b—x)dx

n/4

[ dx

(147 (sin® x + cos* x)

Add (1) and (2)

dx

2I: ————
Sll’l X+COS X

b‘;‘!—.p‘n

dx

SlIl X+ COS X

21=2

ce—>|a

(1 + tan® x)sec2 X

1= dx

tan® x + 1

[1+ 12 jseczx
tan” X d

Py
(tanx— j +2
tan x

=t

SCt— |

I:

S LG

tanx —

tan x

(1+ 12 jsec2 xdx =dt
tan” X
0 0
dt 1 t
I=| —=|—<tan!| —
_J;tz +2 L/z (\/2 jL

(D)2

5. Let C be the set of all complex numbers. Let

j dx
L (1+e*)(sin* x + cos* x)
"1
is equal to :
TT T Y TT
-~ @O—F= 6B+ @ —=
2 22 4 2

Sol.

Si={zeC|lz-3-2if=8},
S;={z € C|Re(z) > 5} and
S;={zeC||z-7Z|28}.

Then the number of elements in S S, NS, 1S

equal to

(11 2)0 (3)2 (4) Infinite
Official Ans. by NTA (1)

S, :lz—3-2i =8

lz—3—2il=2/2
(x-3V +(y-2) =(242)

S;:x>5
S, :lz-7>8
[2iy|>8
20y[28 - y>4y<—4
G4
y=4
x=5
7

n(S,NS, NS, )=1

If the area of the bounded region

= {(x,y):max{o,loge X} <y SZX,%S X SZ}

is, a(log.2)" +P(log,2)+Y, then the value of
(a+B—2y)* isequal to :

(1)8

Official Ans. by NTA (2)

(2)2 (3) 4 41
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Sol.

:{(x,y):maX(O,loge x)<y SZX,% <x SZ}

2X

/

1/2/1 2

2
2%dx — Jﬁnx dx

| Sy 1O

2
= [2 } —[Xlnx—x]12
In2 i,

2 1/2
S 322 oo
log, 2
2
= M—21nz+1
log, 2
Ca=22-42,p=-=2,y=1
= (o + B +2y)7°
= (2*-2-2-2)
= (2)' =2

A ray of light through (2,1) is reflected at a point
P on the y-axis and then passes through the point
(5, 3). If this reflected ray is the directrix of an

ellipse with eccentricity % and the distance of the

nearer focus from this directrix is 8 then the

NGh
equation of the other directrix can be:
(H1lx+7y+8=0o0rllx+7y—-15=0
2)11x—7y—-8=0or1lx+7y+15=0
(3)2x—Ty+29=00r2x—-7y-7=0
@) 2x—Ty-39=0o0r2x-7y—-7=0
Official Ans. by NTA (3)

Sol.

(=2.1)

(5.3

Equation of reflected Ray
2
~1==(x+2)
Y 7
Ty—7=2x+4
2x—-=Ty+11=0
Let the equation of other directrix is

2x =Ty + A

Distance of directrix from Focub

3 _pe=-b

RN

3a-2-8 ora-_3_
3453 J53

) a
Distance from other focus — + ae
e

a_10a_10 3 _ 10

3a+— —X——_— =
3453 V53

3 3
) ) . 2a
Distance between two directrix = —
e

53 I3
‘x 1| _ 18
A—11=180or— 18
A=290r—-7

2x—Ty—T7=00r2x-T7y+29=0

11
1
If the coefficients of x7 in [Xz +b_] and x”’ in

X

11
1
(X—b—QJ , b#0, are equal, then the value of b

X

is equal to:
(H2 (2)-1 3)1
Official Ans. by NTA (3)

(4) -2
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Sol.

Sol.

11
Coefficient of X7 in (Xz + —j

b 11
Coefficient of x 7 in (X - —j

bx?
_ 1Y
HC ( )11 r.(__j
o bx?

11-3r (_l)r

"C x .
T br
11-3r=-7 -.r=6
I _
11C6.¥X7
1 1
11C5.§:11C6.§

Since b#0 . b=1
The compound statement (PvQ)A(~P)=Q is
equivalent to:

(1) PvQ (2) PA~Q
3)~P=0Q) (4) ~(P=Q)=PAr~Q
Official Ans. by NTA (4)
Using Truth Table
P Q PvQ ~P|(PVQ)AP|(PVQ)A~P—Q
TT T F F T
TF T F F T
FT T T T T
F F F T F T
P Q ~Q PA~Q P>Q ~(P-Q)
T T F F T F
T F T T F T
F T F F T F
F F T F T F
~(P>Q) PA~Q ~(P—>Q)=PAa~Q
F F T
T T T
F F T
F F T

10.

Sol.

11.

Sol.

If sin® + cosO = %,then

16(sin(20) + cos(40) + sin(60)) is equal to:
(1) 23 (2)-27 (3)-23 4) 27
Official Ans. by NTA (3)

sin6+cos9=l
2
. 2 2 . 1
sin” 0 + cos 9+2sm90056=z

sin20 = —3
4

Now :

cos40=1-2sin’206

43

=1—2><2=—l
16 8

sin60 = 3sin20 — 4 sin’20
=(3—-4sin’20).5in20

I2ae
=[33)-%

16[sin26 + cos40 + sin 60]

1 2
Let A:{ : 4]IfA1 =al+BA,a,BeR, Tisa
2 x 2 identity matrix, then 4(a — 3) is equal to :
8
15 2) 3 (3)2 44
Official Ans. by NTA (4)
A= b2 Al=6
- -1 4 ’ | |_
2 1
A,lzade:l4 -2 _|3 3
Al el 1] 11
6 6
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2 1
30 3| |« O |B 2B
1 1] |0 of |[-B 48
6 6
atp=3 2 1 5
1 [T% 3766
p=—
4a-PB)=4(1)=4
12.  Let f: (_E,Ej —»> R be defined as
4’4
3a P
(1+] sin x |)lsinx! —Z<X<0
f(x)= b , x=0
ecot4x/cot2x 0 <X <E
If f is continuous at x = 0, then the value of 6a + b?
is equal to:
MH1-e (@2)e-1 B)l+e @e
Official Ans. by NTA (3)
Sol. lim f(x)=b
cot4x 1
lim xe®t?x =¢2 =b
x—>0"
da 1
lim (1 +|sinx|)kind =3 =¢2
x—0"
3a 1
lim (1 +sin x| )sind = ¢** =¢2
x—0"
a= l =6a=1
6
(6a+b*)=(1+e)
13. Lety = y(x) be solution of the differential equation
loge[d_yj _3x + 4y, With y(0) =0.
dx
If y[_gloge 2] =alog, 2, then the value of o is
equal to:
1 1 1
1) —= 2) — 3)2 4) ——
(1 7 () 1 3) 4) >
Official Ans. by NTA (1)
dy _ 3x _4y -4y _ 3x
Sol. d—X—e £ :>Je dy—je dx

14.

Sol.

15.

e e* 11 _ 7
—4 3 4 12
e—4y 3 e3x _l Ly 4e3x _ 7

—4 3 12 -3

4y = gn(%j when x = —%KnZ

- t(2)--Lo

Let the plane passing through the point (-1, 0, —2)
and perpendicular to each of the planes 2x +y—z =2
and x -y —z =3 be ax + by + cz + 8 = 0. Then the
value of a+ b + ¢ is equal to:
(13 (2)8 35
Official Ans. by NTA (4)

(4) 4

Normal of req. plane (21 +]- lAi) X (I s 12)

=-2i+]-3k

Equation of plane

2+ D)+ 1(y-0)-3(z+2)=0
2x+y—-3z-8=0

2x—y+3z+8=0

atb+c=4

Two tangents are drawn from the point P(—1, 1) to
the circle x> + y> — 2x — 6y + 6 = 0. If these tangents
touch the circle at points A and B, and if D is a
point on the circle such that length of the segments

AB and AD are equal, then the area of the triangle

ABD is equal to:

(1)2 @(\2+2)
(3)4 @ 3(2-1)
Official Ans. by NTA (3)
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16.

17.

Sol.

Sol.

Sol.

Ay

C1.3)B 2 C(13)2 Ip
P A(L,1)
(=L > X

o

AABD:%X2><4=4

Let f: R R be a function such that f(2) = 4 and

2
'(2)=1. Then, the value of lim>X 22— f(2) 4 g

X2 x—2
equal to :
(14 (28 (3) 16 4) 12
Official Ans. by NTA (4)
Apply L'Hopital Rule

lim

Xx—2

(2xf(2)1—4f'(x)J
4(4)-4

= =12
1

Let P and Q be two distinct points on a circle
which has center at C(2, 3) and which passes
through origin O. If OC is perpendicular to both
the line segments CP and CQ, then the set {P, Q}

is equal to

(1) {(4,0),(0,6)}
@ {(2+242,3-5),(2-242,3+5)}
3) {(2+2v2,3+5),(2-2v2,3-5)}

(4) {(_17 5)5 (5> 1)}
Official Ans. by NTA (4)
P

18.

Sol.

19.

Sol.

20.

tanE)z—z
3

Using symmetric from of line
P,Q: (2 + x/gcoseﬁ + \/Esine)
3 2
2413, ——— |,3+£/13] —=—
J13 Ji3
(715 5) & (59 1)
Let a, B be two roots of the equation
X +(20)l/4x %—(5)1/2 =0. Then o® + p® is equal to
(H 10 (2) 100 (3) 50 (4) 160
Official Ans. by NTA (3)
2
(x2 +/5 ) =20 x2
xt=-5=x=25
ol +B¢=350
The probability that a randomly selected 2-digit

number belongs to the set{n e N : (2" — 2) is a
multiple of 3} is equal to

1 2 1
M = @ 3 ) >

Official Ans. by NTA (3)

1
@ 3

Total number of cases = °C; = 90
Now, 2"~ 2 =3~ 1)"—2
"C,3"-"C, 3" ..+ (1) °C, 3+(-1)"."C -2

303 32 4+ (<) )+ (<) =2

(2" — 2) is multiply of 3 only when n is odd

) 45 1
Req. Probability = — =—
a Y 90 2

Let

A:{(x,y)eR><R|2x2 +2y* —2x -2y =1},

B= {(x,y)eR><R|4x2 +4y* 16y +7=0} and
C={(x,y)eR><R|x2 +y? —4x-2y+5<r7).

Then the minimum value of |r| such that

AUBCcC isequal to
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(1) 2000

2 2

(3) 22205

Official Ans. by NTA (3)

Sol. S, :x’+y’—x-y-—=

1
0; Cl(l’l
2 2°2

S3:xX2+y?—4x 2y +5-1?=0
Cs: (2.1)

1, =J4+1-5+1" =t

P

SECTION-B

) 2+\/ﬁ

)

#1445

Sol.

Sol.

For real numbers o and B, consider the following
system of linear equations :
xty—-z=2,x+2y+toz=1,2x-y+z=.

If the system has infinite solutions, then a + [ is
equal to

Official Ans. by NTA (5)

For infinite solutions

A=A =A,=A;=0

1 1 -1

A=|1 2

3 0 0
A=|1 2
2 -1 1

A=3(2+a)=0
>oa=-2
1 2 -1
A,=1 1 -2[=0
2 B 1
1(1+2B)-2(1+4)-(B-2)=0
B-7=0
B=7
S+ P=5Ans.

A

Let a=i+]j+k,b and ¢=j—Kk be three vectors

such that GxB=¢ and 4-b=1. If the length of
projection vector of the vector b on the vector
ax¢ is [, then the value of 3/%is equal to

Official Ans. by NTA (2)

axb=c

Take Dot with ¢

(axb)&=lef =2

Projection of b or axc ="/

|B{5§?)|=5
axc

2 4

= 2=

J6 6

2

307 =
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Sol.

Sol.

If log,2,log,(2* —5),log, (2" —%j are in an

arithmetic progression, then the value of x is equal
to .
Official Ans. by NTA (3)

2log, (2* —5) =1log, 2 + log, [2* —%j

Let2*=t
log, (t— 5)° = log, Z(t —%j

(t—5)" =2t—7

t? =12t +32=0
(t—4)(t-8)=0

=2"=4 or 2" =8

X =2 (Rejected)

Orx=3

Let the domain of the function

f(x)=log, (log5 (log3 (18x —x2 —77))) be (a, b).

Then the value of the integral

. sin® x
I — — dx is equal to
- (sin” x +sin”(a+ b —Xx))
Official Ans. by NTA (1)
For domain
log, (log, (18x —x* =77)) >0
log3(18x—xz—77)>1
18x —x*—77>3
x> —18x+80<0
x €(8,10)
=a=8 andb=10
¢ sin’ x
I= dx
-a[sin3x+sin3(a+b—x)
t  sin’(a+b-x)
I=J. .3 .3
. 8in” X +sin (a+b-x)
2M=(b-a)=1=""2 (+a=8and b=10)
-10-8_,

Sol.

Sol.

Let
sinfx  —24cos’x  cos2x

f(x)=|2 +sin’ x cos’ x cos2x |[,xe[0,n]
sin’ x cos® x 1+cos2x

Then the maximum value of f(x) is equal to

Official Ans. by NTA (6)

-2 -2 0
5 0 : R, ->R, R,
&R, >R, -R;

sin®x  cos’x 1+ cos2x
2(cos*x) +2(2+2cos2x +sinx)

4 +4cos2x —2(cos® x —sin® x)

f(x)=4+2cos2x
£CossX

max=1

F X =4+2=6

Let F : [3, 5] > R be a twice differentiable

function on (3, 5) such that

F(x)= e_xjf(?atz +2t+4F'(t)) dt.
3

aeP -224

If F'(4)= , then o+ B is equal to
(4) @4y p qu

Official Ans. by NTA (16)
F(3)=0

e*F(x)=j(3t2 +2t+4F'(t))dt
3
e*F(x)+e*F'(x) =3x* +2x + 4F'(x)
(e _4)ﬂ +e'y = (3x* +2x)
dx

(3x2 +2x)
(e*—4)

g.’. ex y—
dx (e*-4)

YeI(efi:t)dx = I—e(3X2 +2%) Iexe:tdxdx
(e*—4)

y.(ex —4) =J‘(3x2 +2x)dx +c
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Sol.

Sol.

y(e"—4):x3 +X +¢

Putx=3=c¢=-36

Flx)= (e*-4)
B2 ) (e s
(e*—4)

Now put value of x =4 we will geta =12 & =4

Let a plane P pass through the point (3, 7, —7) and

x-2 y-3 z+2
-3 2

contain the line, . If distance

of the plane P from the origin is d, then d? is equal
to .
Official Ans. by NTA (3)

ﬁ:(i+43—5f<)

BA=(1+4}-5k)

i j k
BAx/(=1i=-3 2 1
1 4 -5

ai+bj+ck =—14i —j(14) + k(—14)
a=1,b=1,c=1
Planeis (x —2) +(y—-3) +(z+2)=0
x+ty+z-3=0
d=V3=4d>=3
Let S= {1, 2, 3,4,5, 6, 7}. Then the number of
possible functions f: S — S such that f{im-n) = f{m)-f(n)
foreverym,n € Sand m - n € S is equal to
Official Ans. by NTA (490)
F(mn) = f(m). f(n)
Putm =1 f(n) =f(1). f(n) = f(1) =1
Putm=n=2

f2Q)=1=>14)=1
f(4)=1(2).£(2)5or

f2)=2=14)=4

Putm=2,n=3

Sol.

10.

whenf(2) =1
f3)=1to 7
£(6)=£(2).f(3)
f(2)=2
f(3)=1or 20r3

f(5), f(7) can take any value

Total =(1 x 1 x7x1x7x1x7)
+(1><1><3><1><7><1x7)

=490

If y = y(x), ye[o,gj is the solution of the

differential equation

secy jy

— —sin(x +y)—sin(x —y) =0, with y(0) = 0,
X

then 5y’(g)is equal to
Official Ans. by NTA (2)
secyd—y =2sinxcosy
dx

sec’ ydy = 2sin xdx

tany =—2cosx+c

c=2

tany = —2cosx +2 = atx = g
tany =2

d .
sec’ y— =2sinx
dx

Y2
Let f: [0, 3] > R be defined by
f(x) =min {x —[x], 1 +[x]—x}
where [x] is the greatest integer less than or equal to
x. Let P denote the set containing all x € [0, 3] where
f is discontinuous, and Q denote the set containing all
x € (0, 3) where f is not differentiable. Then the sum

of number of elements in P and Q is equal to

Official Ans. by NTA (5)
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Sol.

ol 1 2 3

I-{x}=1-x0<x<1

0l 1 2

Non differentiable at

322
272

1,

1
27




