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SECTION - A

Let A denote the event that a 6 digit integer formed by 0, 1, 2, 3, 4, 5, 6 without repetitions, be divisible

by 3. Then probability of event A is equal to:

a1 59 33 ot
OF= @) < OF OF
Offical Answer NTA (4)
Casel:1,2,3,4,5,6 Total = 6!
Casell:0,1,2,4,5,6 Total =5 x 5!
Total =5x5!
Caselll:0,1,2,3,4,5 1651
B 16x5! _4
P(A)_6><(6><5><4><3><2) 9
) i ) x—a y—-2 z-b )
If the foot of the perpendicular from point (4, 3, 8) on the line L,: 3 2 ; 1 #0is
> ) ) x—-2 y-4 z-5
(3,5, 7), then the shortest distance between the line L, and line L, : 3 = 1 = 5 equal to :
1 \F 2 R 3 - 4 !
O @) 35 OF
Offical Answer NTA (2)
Pe(4,3,8)
SN L x—-a_y-2 z-b
p=li+3j+4k Q@G.,57) ! 3. 4
PQ=-i+2j-k
PQ-p=0 =1=2
3-a 5-2 7-b
2 3 4
=a=1,b=3
L_x—l_y—2_z—3.A_123 —
T, T T =(1,2,3) AB=1i+2j+2k
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Ans.

Sol.

i j k
p=2i+3j+4k pxd=2 3 4
3 45
x=2 y-4 z-5 o .
L,: T =4 - 5 1B-@24)9) pxq=-i+2j-k
q=31+4j+5k
d = Projection of AB on pxg
d:rB.(ﬁXq)
|pxq|
d_—1+4—2 b
Jo | e

{x}
. . xJe .
Consider the integral 1= '[Om[e%dx where [x] denotes the greatest integer less than or equal to x.

Then the value of I is equal to:

(1)45(e—1) (2)45(e+ 1) 3)9%e+1) @ 9e-1)
Offical Answer NTA (1)

dv -1 -v2
X =]

dx

1 0 2 1 3 2 10 9
I= GJ.FdX'FJ-FdX'FJ-FdX'F ..... +J.e{—x}dX
0 1 2

1
1:e(0+1+2+....+9)jd—f
€
0

I= 4Sej e "dx

0

I= 456[—6*" ]10
I= 456:[—6:’1 + 1]

1=45(e-1)
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d
4. Let C, be the curve obtained by the solution of differential equation 2Xyd—z =y’ —x’, x>0 Let the curve

2xy dy
C, be the solution of Xz—_yz T dx If both the curves pass through (1, 1), then the area enclosed by the

curves C, and C, is equal to :
(1)%—1 (2)§+1 G)n-1 @+ 1

Ans. Offical Answer NTA (1)

2
SR
Sol. C % _\x)

bdx 2(y/x)
y=vVX
Yy
dx dx
dv v -1 dv  —1-v?
V+X—= = X—=
dx 2v dx 2v
J. 22V dv=- d—X
v +1 X

In (v*+ 1) ==nx + Inc

((zj +1J=c

x2+y?=Cx passes through (1, 1)
C=2

C:x+y -2x=0

Similarly C, : x> +y* -2y =0

] D
R

Al

0
0.6 P(1, 0)

A = Area of square — Area of sector OQR

1 T
A=(IxD)—-—xnx(1)’=1-=
(IxT) 2 D 2
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Ans.

Sol.

Ans.

Sol.

Required area= (1 x 1) — 2A
T,
2
The least value of |z| where z is complex number which satisfies the inequality

exp [Wloge 2] > log\/E | Sﬁ + 91 |,1 = \/jl ls equal to :

lz[+1]
(13 28 (3)2 (4) V5
Offical Answer NTA (1)
(\z\+3)(\z\—l)

(elogeZ) (z+1) > logﬁ 24

(\z\+3)(\z\—l)
2 B 5
(|z|+3)(|z|—1) >3

(| Z| +1)

|z —|z| -6 >0
(zZ|-3) (| +2)20 = 5 ¢ 1 (| > 0)
|z|€[3,00)
|Z|min - 3

LetA={2,3,4,5.,....,30} and '=' be an equivalence relation on A x A, defined by (a, b) = (c, d), ifand
only if and only if ad = bc. Then the number of ordered pairs which satisfy this equivalence relation with

ordered pair (4, 3) is equal to :
(D5 28 3)6 47
Offical Answer NTA (4)

(a,b)z(c,d)@%:

812 16 20 24 28
6 9 12 15 18 21

elo

4
3

Ordered pairs (4, 3), (8, 6), (12, 9), (16, 12), (20, 15), (24, 18), (28, 21)

Total =7
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Ans.

Sol.

Ans.

Sol.

Let f'be a real valued function, defined on R —{—1, 1} and given by f(x)=3log,

x—1 2 )
——|———Then in
x+1| x-1

which of the following intervals, function f{x) is increasing ?

(1) (o0, 0) = {-1, 1}

(2) (—,OO,%:| - {_1}

1
o]

(4) (—o0,—1)U [[%,oo) - {l}j

Offical Answer NTA (4)
2
fx)=3Inx-1D)-3Inx+1)-——
(x=1)
f'(x)= 2 + 2 2
x—1 x+1 (x—l)
4(2x—1)
PE="—5—"-20
(X—l) (X+1)
+ — + +
—o0 € © * © > @
-1 1/2 1

sinx  l+cos’x cos2x
The maximum value of f(x)=[l+sin’x  cos’x  cos2x[,xeR is:

sin® X cos’x  sin2x

3 @ 7 () 5 OF
Offical Answer NTA (3)

sinx  1+cos’x cos2x
f(x)=[1+sin*x  cos’x  cos2x

sin® X cos’x  sin2x

C,—C, +C,

1

2 l4+cos’x cos2x
f(x)=2 cos’x  cos2x

1 cos’x  sin2x
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R, >R —R,

0 1 0
f(x)=[2 cos’x cos2x
1 cos’x sin2x

f(x) = cos2x — 2sin2x

f(X)e:—x/g,\/g] = f(x) =5

0. LetA (-1, 1),B(3,4) and C(2, 0) be given three points. A line y = mx, m > 0, intersects lines AC and BC
at point P and Q respectively. Let A and A, be the areas of AABC and APQC respectively, such that
A, =3A,, then the value of m is equal to:
(1) % 2)1 (3)2 43
Ans. Offical Answer NTA (2)
C(2,0)

P

Sol.

A(-1, 1) B(3, 4)

Equation of AC = x + 3y =2

Equation of BC = 4x —y =38

p(_2 2m ), (8 $m
3m+1 3m+1 4-m 4-m

1
A=L3 4 1
2
2 0 1
A =D
2
A A 13
376
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2 0 1
l| 2 2m 1|:E
2 [3m+1 3m+1 6
8 sm
4-m 4-m
2 0 1
2 2m 3m+1 =i£

(3m+1)(4—m) $ Sm 4-m

H=>m’+1lm+4=0(D<0)

(—):>7m2—11m—4=0:>m=1or_7 (m > 0)

=>m=1

10.  Let C be the locus of the mirror image of a point on the parabola y* = 4x with respect to the line y = x.
Then the equation of tangent to C at P(2, 1) is
(Hx+2y=4 2)2x+y=4 B)x-y=1 @ x+3y=5
Ans. Offical Answer NTA (3)
Sol.  Image of y* =4x in the line y = x is
C:x*=4y
Equation of tangent at P(2, 1)
T=0= x-2= 4(y—+1j
2
=>x-y=1
11.  Leta=i+2j-3k and b=2i-3j+5k If fxé:Bxf,f.(oci+2}'+f<)=3 and f-(2f+5]—ocf<)=—1,aeR :
then the value of o+ HZ is equal to :
(1) 15 (2) 13 (3) 11 49
Ans. Offical Answer NTA (1)
Sol.  ¥xd=bxT
Txa+ixb=0
x(@+b)=0
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12.

Ans.

Sol.

F=AE+D)
A(3i— j+2k)
r-(ai+2j+k)=3

T

2(3a-2+2)=3 >A(3a)=3=na=1 ..()

P-(2i+5j-ak)=-1

M6-5-20)=-1 =1(1-2a)=-1 ... (i)

From (i) and (i1)
a=1 Ar=1
r=3i—j+2k

a+|T[=1+14=15

Let P(x) = x? + bx + ¢ be a quadratic polynomial with real coefficients such that L)l P(x)dx =1 and P(x)

leaves remainder 5 when it is divided by (x—2). That the value of 9 (b + ¢) is equal to :

(1)7

Offical Answer NTA (1)

P(x)=x>+bx t¢

[ S—

1 b
—+—+c=1
3 2

3b+6c=4...(31)

P(2)=5

4+2b+c=5

2b+c=1 ... (i1)

From (i) and (ii)
2 5

b=—,c=—
9 9

b+c=Z
9

9(b+c)=7

(X2 +bX+C)dX=1

3) 11 (4) 15
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13.  Letf:S— S where S = (0, ©) be a twice differentiable function such that f{x + 1) =xf(x). If g2 S > R

be defined as g(x) = log f(x), then the value of |g"(5)-g"(1) is equal to :

205 197 187
(H1 @) T ) 1z ) 11
Ans. Offical Answer NTA (2)
Sol. fix +1)=x f(x)

In(x + 1) =1n x + In(x)
gx+1)=Inx+gx)
gx+1l)—gx)=Inx
gx+1)—gx) =1/
g'x+1)—g'x)=-1/x*
-1
x=4  g'0)-g"W=1¢

-1
x=3  gU-g0)=

-1
x=2  g3)-g@=7

-1
x=1  g@-g()=—

1 1 1
g'(®)-g'(H)= _(HTL?LEJ

g"(5) —g"(D) = iﬂ
14. Let the lengths of intercepts on x-axis and y-axis made by the circle x> + y*> + ax + 2ay + ¢ =0. (a<0) be
2.2 be 2./5, respectively. Then the shortest distance from origin to a tangent to this circle which is
perpendicular to the line x + 2y =0, is equal to :
(1 V6 @ i1 (3) V7 @) V0
Ans. Offical Answer NTA (1)
Sol. C:x*ty*t+ax+2ay+c=0

X - intercept = 24/g° —¢ = 22
g—c=2
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15.

Ans.

Sol.

2

a .

2 c=2 ..(0)

Y - intercept = 24/f> —¢ = 25
ff—c=5

a2—c=5 .. (i)

From (i) and (i1)

a=-2or2 (a<0)

a=-2

c=-1

C:xX2+y?—-2x—4y—-1=0

c:(x—1P+(y-2)=6

Equation of tangent perpendicular to the line x + 2y =0 is
=>2x-y+ A =0

By applying condition of tangency

—2+2+A _Js

NG

= 2x—yi\/%:0

=

0-0++/30

206

Perpendicular distance from origin =

Consider a rectangle ABCD having 5, 7, 6, 9 points in the interior of the line seqments AB, CD, BC, DA

respectively. Let a be the number of triangles having these points from different sides as vertices and 3

be the number of quadrilaterals having these points from different sides as vertices. Then (f — a) is

equal to :
(1) 1890 (2) 717 (3) 1173 (4) 795
Offical Answer NTA (2)
D 6 C
9 7
A 5 B

a =5C,-’C,-5C,+C,-5C,-°C,+ °C,-°C,-5C,+°C,-°C,-'C,

o =1173
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B =°C,-C,-°C,-°C,
B =1890
B —a =717
16.  If (x,y, z) be an arbitrary point lying on a plane P which passes through the points (42, 0, 0), (0, 42, 0)

and (0, 0, 42), then the value of the expression

34 x—11 N y—19 N z—12 B X+y+z )
(y—19°(z-12) (x-11)*(z—-12) (x—-11)’(y-19)* 14(x-11)(y—-19)(z—12) is equal to :

(1)—45 (2) 39 3)3 40
Ans. Offical Answer NTA (3)

Sol. P:x+y+z=42
x-1)+(y-19)+(z-12)=0
Letx—11=a

y—19=Db
z—12=c
atb+c=0

3+aer c 42

+ —d
b’c? a’c® a’b® l4abc

a?+b’+c 3

3+ 8
= a’b’c’ abc
1. 3abc _i
= a’b’c’® abc
=3

d .
17.  Ify = y(x) is the solution of the differential equation d—i+(tanx)y= sinx,0 < x sg with y(0), then

()
y 4 | €qua to:

1 1 1
(1) (ﬁj log, 2 (2) log.2 (3) log 2 (4) Flog.2

Ans. Offical Answer NTA (1)

Sol. j—y+(tan x)y=sinx (LDE)
X

Itanxdx
IF=-¢ =secx
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18.

Ans.

Sol.

y - secx = jsinx-secx dx

y sec X = In(sec x) + C
y(0)=0 = C=0
y =cos X - In(sec x)

y(%}%lnﬁ:ﬁlnz

cos™(1—{x}*)sin™" (1 - {x})

,Xx#0 )
Let o € R be such that the function f(x)= x}—{x}’ * is continuous at x = 0,
o ,x=0
where {x} = x—[x],[x] is the greatest integer less than or equal to x. then :
Da=0 2) a=" 3) a=—r 4) No such . exi
(Ha= ()Ot—4 3) Nz (4) No such o exists

Offical Answer NTA (4)

. cos™ (1 —~ {x}z)sin*I (1 —~ {X})
T )

et 2 0) sirf‘(l—{x})J
f(o) tim -(1+1)( (1-{x})

.. cos(1-x?)sin” (I-x)
f(O ):}E} ( X(IEXZ)

. cos™’ (l—xz) n
x>0 X 2

Letcos™” (1-x%)= 6

1-x>=cos 0

X =+/1—-cos0 =\/§sing

N 0 T
) a2

£(0) = £(0%)

No such o exists
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2 2

19. If the points of intersections of the ellipse T—6+% =1 and the circle x> + y*> = 4b, b > 4 lie on the curve

y*=3x?, then b is equal to :
(1) 10 (2)5 (3) 12 4) 6

Ans. Offical Answer NTA (3)

2 2

Xy
Sol. Cl:E—'—b_z
C,:x*+y*=4b(b>4)
C,:y =3
From C, and C,
x*=b
y*=3b, puttingb in C,
b 3b
—+—=1
16 b’
b=4or12(b>4)
b=12

20. Given that the inverse trigonometric functions take principal values only. Then, the number of real
. . .o 3% . [ 4x C
values of x which satisfy s S +sin o )TSm X s equal to :

(10 21 (3)3 (4)2

Ans. Offical Answer NTA (3)

1 sin™ (3—)() +sin”™' (4—){} =sin"'x
Sol. 5 5 )~
sin| sin™ (3—)() +sin™ (4—Xj =sin (sin*1 x)
5 5
3x (4){}2 4x (3){}2
S VI 1 1 PN ()
5 5 5 5

x=0or

3725 -16x% +44/25-9x> =25

X*=1=x==1

We can cross check by putting x =0, 1, —1 in given equation.
Number of values = 3
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Ans.

Sol.

SECTION -B

For real numbers o ,f3, y and & if

2
(x’ —1)+tan‘(X +1j
X
I dx
2
(x* +3x* +1)tan'1(X +1j
X

2 2 )
=alog, [tanl (X—HD +ptan™ (—Y(X DJ +d8tan” (—X il lj +C
X X "

where C is an arbitrary constant, then the value of 10(a + By +0) is equal to

Offical Answer NTA (6)

o ) e dx

()(4+3xz+l)tan_1 X" +1 X 3 +1)
X
(1_1jd
I:j x> X —j X +l) (X _l)dx
(x2+3+12)tanl(x+lj X +3x° +1)
X X
I_J_ (l—éjdx +1J' <2 +1 1 1
- (( 1)2 J 1( 1j 2 (x4+3x2+1 J‘x +3x? +1
X+— | +1|tan" | x+—
X X

241)) 11 o
I=in| tan"'| 2 +— —tan'| —X I 1
( ( X 2 \/g \/g —Etan X+; +C

1/,

2 Z-0 ] 41

I:ln[tan‘(x +1D+2\1/§tam1 ‘/g— —Etan'l(x j+C
X X
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1 1 -1

O(.Il, = s = 78:_

SN AN S
I0(a+PBy+0)=6

2. In A ABC, the lengths of sides AC and AB are 12 cm and 5 cm, respectively. If the area of A ABC is 30
cm? and R and r are respectively the radii of circumcircle and incircle of A ABC, then the value of
2R +r (in cm) is equal to

Ans. Offical Answer NTA (15)

A

512

ol A

B C

A:%x5x12xsin6:30

sin0 =1 =0 =mn/2
BC=13

5+12+13
§=—

R - abc 5x12x13 _E
4A 4x%30 2

2R+r=13+2=15

1 11
3. Let 62 and b be in G.P. and ;,5,6 be in A.P in A.P where a, b > 0. then 72(a + b) is equal to .

Ans. Offical Answer NTA (14)

Sol. L,a,b are in G.P.
16

azz% = b=16a’ _ (j)
1,1,6 are in A.P.
ab
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g:l+6
b a
22:l+6
16a a
48a*’+8a—-1=0
1 -1
a=— —(a>0
2 %y (2>0)
1 1
a=— = —
127 9
72 (a+b)=14
4. Consider the statistics of two sets of observations as follows:
Size  Mean Variance
Observation] 10 2 2
Observationll n 3 1

. . . .17 .
If the variance of the combined set of these two observations is ry then the value of n is equal to

Ans. Offical Answer NTA (5)

Sol.  For observation I :

D x,=10x2=20
X’ 2

o’ = m —(2) =2

x! =60

For observation II :

XX, =nx3=3n
X’ 2

o’ = . -(3) =1

Tx. =10n

For combined (n + 10) observations

2x, =20+3n

x’ =60+10n
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. _(60+10nj_(20+3nj2 17
n+10 n+10 9
n=>5
a]
5. Let A=
a

2 2

and k € R.If a’ +a’ =§(bl2 +b})and (k* +1)b; #-2b,b, then the value of k is

Ans. Offical Answer NTA (1)

Sol. A= XB
a,| 1|1 -1j|b,
a,| 3|1 k||b,
1
a1=—3(b1—b2)

€

a, =—=(b, +kb,)

ey

a’+a’ :%{(b1 ~b,) +(b, +kb2)2}
2 1
E(bf +b2) =§{(b1 ~b,) +(b, +kb2)2}

2(b; +b3) ={(b, ~b, )"+ (b, +kb, )’}
k=1

X+1, x<0
(x=1)>+b, x>0,

6. Letf/: R — Rand g: R — R be defined as f(x)={ x+a, x<0 and g(X)Z{

|x—-a|, x20

b, b
} and B= [b } be two 2x 1 matrices with real entries such that A= XB, where X = % L K }

where

a, b are non- negative real numbers. If (gof)(x) is continuous for all x € R, then a + b is equal to

Ans. Offical Answer NTA (1)

£(x) x+a x<0
X)=
Sol. |x=1] x=>0

x+1 x<0
X)=
gx) (x—1)2+b x>0
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Ans.

Sol.

fx)+1  f(x)<0

f -
st (x) {(f(x)—1)2+b f(x)>0

(x+a)+1 x<-a
gf(x)=1((x+a)-1) +b —a<x<0
((x=1)-1)"+b 0<x

For g(f(x)) to be continuous
g(f(-a)) = g(f(-a") = g(f(-a))
and g(f(0)) = g(f(0")) = g(f(0))

I=1+b = b=0
(a—-1)*+b=b = a=1

atb=1

k k k k k

u 1 3 7 15 31
Let n be a positive integer . Let A = ~1*n — |+ =] +| = +| = +] = .
yoo 2D M (4j (Sj (16j (32”

If 63A:1—L

R then n is equal to :

Offical Answer NTA (6)
~ n o l k E k Z k 1_5 k 2 k
A= D nc{(zj +(4j +(8j +(16j +(32H
A=(1—1jn+(l—§f+(1—Zjn+(l—1—5Jn+(l—£Jn
2 4 8 16 32
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1 N 1 N 1 N 1 N 1
2n 22n 23n 24n 25n

(2]
5

B 1_25n B 25n_1
- 25n (1_2n) - 25n (2n _1)

e D
63A— 2n_1 25n 230

n==6

A=

8. If the distance of the point (1, =2, 3) from the plane x + 2y —3z + 10 = 0 measured parallel to the

x-1 2- z+3 7
S is \/: , then the value of |m| is equal to
3 m 1 2 v

line,

Ans. Offical Answer NTA (2)

4A0,-2.3)

d

Sol.

x-1 2-y z+3

L:

3 m 1
n=1i+2j-3k
x+2y-3z+10=0

d= =
| Via | 14

2
717

2 2
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Ans.

Sol.

sin 0 =

jm| =2

3+2m-3 2

JidA10+m> 7

Let S (x)=log , x +log , x+log , x+log , x+log , x+log , + ... up to n-terms, where a> 1. If S,

(x) = 1093 and S ,(2x) = 265, then value of a is equal to

Offical Answer NTA (16)

S, (x)=2log, x+3log, x+6log, x+11log, x +.....n terms

S, (x)=(2+3+6+11+..+n terms)log]

Let,

S=2+3+6+11+..+T,
S= 243+6+..+T +T
0=2+(1+3+5+...+(n—1)terms)+T,

T, =2+(n—1)" =n’-2n+3

S=3(n’ —2n+3):%[2n2—3n+13]

n
S (x)=—(2n*-3n+13)log. x
200 =( )log,
S,,(x) = 4x1093log, x =1093

1

log x=—
ga 4

S,,(2x) =2x265(log, 2 +log, x) =265
2(10 2+lj—1
ga 4

1
log 2=—
g, 4

a=2'=16
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10.

Ans.

Sol.

Let ¢. be a vector perpendicular to the vectors a=i+j—k and b=i+2j+k if 3-(5 +i+ 312) =8 then
the value of 6.(5>< B) is equal to

Offical Answer NTA (28)

i ]
axb=[l 1 -1=3i-2j+k
1 2

¢=2(3i-2j+k)
¢-(i+j+3k)=38
A(3-243)=8 = L=2
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