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SECTION-A

1. The Boolean expression (p A ~q) = (qVv ~p) is

equivalent to :
(Da=p 2)p=q
BG)~q=p 4p=~q
Official Ans. by NTA (2)
Sol.
p|aq|~p|~qa|P a4 V=P (pA~q) | p=q
=(qQv~p)
T|F | F T T F F F
F|T| T F F T T T
T|T]| F F F T T T
F|F| T T F T T T
S (pA~q) =(qv~p)
=p=q
So, option (2) is correct.

2. Let a be a positive real number such that
.[; e dx = 10e — 9 where [x] is the greatest
integer less than or equal to x. Then a is equal to :
(1) 10 —loge(1 + e) (2) 10 +log.2
(3) 10 +log.3 (4) 10 + loge(1+ €)
Official Ans. by NTA (2)

Sol. a>0

Letn<a<n+1,ne W
sca=[a] + {a}
b U
G.LF  Fractional part

Here [a]=n

Now, Iex_[x] dx=10e-9
0

= Te{"} dx+j‘exf[x] dx=10e-9
0 n

Sol.

1 a
", n_‘-eX dx+ e " dx=10e-9

0 n

= nle-1)+(E""-1)=10e-9

" and {a} =log, 2
So, a=[a]+{a}=(10+loge2)

= Option (2) is correct.

The mean of 6 distinct observations is 6.5 and their
variance is 10.25. If 4 out of 6 observations are 2,

4, 5 and 7, then the remaining two observations

are:

(1) 10, 11 (2)3,18

3)8,13 ¥ 1,20

Official Ans. by NTA (1)

Let other two numbers be a, (21 — a)

Now,

m (4+16+25+49+a> +(21-a)?) 65

6
(Using formula for variance)
= 6(10.25) + 6(6.5)> = 94 + a> + (21 — a)?
=a’+ (21 -a)=221
s.a=10and (21 —-a)=21-10=11
So, remaining two observations are 10, 11.
= Option (1) is correct.
1
The value of the integral Jloge( 1-x ++/1+x)dx
-1
is equal to :

1 n 3
1) ~log,2+=-2
()2ge 5

TT
2) 2log. 2 +——1
2 (2) 2log, 2

1
3) log, 2+~ —1 4)2log, 2+ %~
(3) log, 5 (4) 2log, 573

Official Ans. by NTA (3)




BN

Couégengkho

Sol.

Sol.

1
Let Izzjln(\ll—x+\/1+x) 1 dx

0 ) (e19)
(LB.P.)

1

-~ 1=2] (e (VX V%)),

_'(i;x(«/l—x Jlr\/1+xj.[2\/ll+x ) 2«/11—xjdx}

2 b xJl—x =Jl+x dx
:2(ln\/§—0)_§£(\/l_x+\/1+X)\/1—x2

ERPENCE ey

dx

(After rationalisation)

= (loge 2) + i(%} dx

=(log, 2)+ (sin™ x):) -1
T

=log.2+| =-0|-1

o 2+(2-0)

T
o I=(1 2)+—-1
(log, )+2

= Option (3) is correct.

If o and B are the distinct roots of the equation
x2 + 3)"x + 3" = 0, then the value of
a’S(a'? — 1) + B*(B'2-1) is equal to :

(1) 56 x 3% (2) 56 x 3%

(3) 52 x 3% (4) 28 x 3%

Official Ans. by NTA (3)

As, (oc2 + \/g) —-(3)"*a

= (oc4 +2\/§oc2 +3) = \/gocz (On squaring)

© (ot +3)= (3o’
= o +60* +9=30" (Again squaring)
st 430t +9=0

= [o" =—9-3a]

(Multiply by o*)

So, a'* =-9a* —3a®

a'? =90* -3(-9-3a*)

— o = 296" +27+ 9d*

Sol.

Hence,

= ()" =(27)°

= o =(3)*

Similarly p* = (3)*

La(@? =D+ B2 - =(3)" x52

= Option (3) is correct.

2 3

LetA—{ 0},3 e R be written as P + Q where P

a

is a symmetric matrix and Q is skew symmetric
matrix. If det(Q) = 9, then the modulus of the sum of

all possible values of determinant of P is equal to :

(1) 36 (2) 24 (3)45 (4) 18
Official Ans. by NTA (1)
2 3
A= ,aeR
a 0
AN ) 3+a
and P = = . y
ats
2
3-a
0
T
and Q:A 2A = 3 2
az>
2
As, det (Q)=9
= (a-3)’=36
= a=3%6
) 3+a
det.(P) = 2
ar’ 0
2
2
=0—u=0,fora=—3
4
—o—ﬂ——l(lz)(lz) fora=9
4 4 ’

.. Modulus of the sum of all possible values of
det. (P) = [-36/+| 0| =36 Ans.

= Option (1) is correct
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Sol.

If z and ® are two complex numbers such that

|zo| = 1 and arg(z) — arg(w) = 3771 , then

1-2Zm ).
arg — 1S :
1+3Zw

(Here arg(z) denotes the principal argument of

complex number z)

3n i 3n
H =z -2 3)-I 4) =
oI @7 -5 @
Official Ans. by NTA (2)
As zo|=1

1
= If |z| =1, then 0| = —
r

Let arg (z)=0
: _[g_3"
coarg (o) (6 5 j

So, z = re'®

=7z=re'"

oLl

r

Now, consider

1-270 1_26{%) _(1—21]

1+32m_1+3ei(737“) \1+3i

~(1-20)(0-3i)

1 '
“tra— - 20

. (1 —2203}
. prin arg —
1+3zZw

= prin ar (1_22(0)
P & 1+3zw

= [—%(Hi)j

So, option (2) is correct.

Sol.

If in a triangle ABC, AB = 5 units, ZB=cos ' [%j

and radius of circumcircle of AABC is 5 units,

then the area (in sq. units) of AABC is :

(1) 10+62 (2) 8+242
(3) 6+83 4) 4+243
Official Ans. by NTA (3)

As, cosB = % =

As,R=5= —° 2R
Sinc

:%zsinc:

Now, ,b =2R = b=2(5)(fj=8
sin B 5

Now, by cosine formula

2 2 2
cosB= & te —b"
2ac
3 a’+25-64
>
5 2(5)a

=a’-6a—-3g=0

oo 6192 6+8V3
2

2

= (Rejecta=3 —4\/37)

Now, A= 3¢ _ (3+4\/§)(8)(5):2(3+4\/§)

4R 4(5)

= A =(6+83)

= Option (3) is correct.
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9. Let [x] denote the greatest integer < x, where [ Sol. We have
x € R. If the domain of the real valued function (y can lj
an~>-
N Y_x  x
()= [x1-3 dx xtan?
X
is (—:o,a)U[b,c)U[4,0),a<b<c, then the value
) ﬂ =Y_ cot Y
ofa+b+cis: Tdx x X
(138 )1
Put Y v
(3)2 4 -3 X
Official Ans. by NTA (3) —y=vn
Sol. For domain, dy . dv

Ix1-2 T dx
I[x]l—

Casel: When [[x]-2>0

Now, we get

dv
v+n— =V—cot(v)

and [[x]]-3>0 dx
©xe (-, -3)uUld4, o ... (1 — I(tan)dv __[&
Case I : When [[x]|-2<0 .
and [[x]|-3<0 = In|sec (X) =—/nlx|+c
X
“xe[-2,3) .. 2)
So, from (1) and (2) As(%j = (Xj —=[c=0]
X
we get
Domain of function - sec (Z) B
= (=0,-3) U [-2,3) U [4, ) s
s (@a+rb+c)=-3+(2)+3=-2(a<b<c) :cos(zj:x
= Option (3) is correct. X
10. Let y = y(x) be the solution of the differential
equation X tan[ ] dy = [ytan [Zj - x] dx, So, required bounded area
X 1
Vi
_ 1 . n—1
-1<x< l,y(%] = g Then the area of the region h -([ (ﬁ)(coz) x)dx—( 8 )

(LB.P.)

1
bounded by the curves x =0, x = —= and y =
Y 2 Yo .. option (1) is correct.

(x) in the upper half plane is: 11. The coefficient of x?° in the expansion of
(1) ~(z-1) 2) ~(z-3) (=™ G+ DMis:
8 12 (1) 1000 ¢ ) 1000 6
(3) i(n—z) ) é(n—l) (3)—""Cis (4)-1"Cis
Official Ans. by NTA (2)

Official Ans. by NTA (1)
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12.

13.

Sol.

Sol.

(1=%)1 (2 +x+ DI (1)
(=00 +x+D) " (1)
~(1P=x*)" (1-x)
=(1-x)"(1-x)

~(1-x)" - x(1-x)"

256

255

Notermof x We find cofficient of x

Required coefficient (—1) x (— 1%°Cgs)

= 100Cgs = 100Cy5
Let A =[a;] be a 3 x 3 matrix, where
1 , ifi=j
a; =9 —x , ifli-j=1
2x+1 , otherwise.

Let a function f : R [J R be defined as f(x) = det(A).
Then the sum of maximum and minimum values of

fon R is equal to:

20 88
1)-— ) ==
(H-= @)

20 88
3) — 4) - 22
() > @ -
Official Ans. by NTA (4)
1 —x 2x+1

A=l —x 1 —X
2x+1 —x 1

|A| = 4x3 — 4x% — 4x = f(x)

f(x)=4(3x>-2x-1)=0

A =1
=>x=1;x=—
3

s f()=—4 ;f(—lj _20

3) 27

min —
Sum= -4+ 20__88
27 27

Let a=2i+]—2k and b=1+]. If ¢ is a vector

such that 5-6=|6|,\6—5|=2\/§ and the angle
between (axb) and ¢ is %, then the value of
‘(5 X B) X 6‘

2 3
My @4 @3 @

Sol.

14.

Sol.

15.

Official Ans. by NTA (4)

la| =3=a;a.c=c

Now [¢—a =22

= ¢’ +a’-2¢.a=8
=c?+9-2(c)=38
=c?-2c+1=0 =>c=1=|¢|
Also, xb=2i-2]+k

Given (5x5)=|§xB||6|sing

=) (1) (1/2)
=3/2

The number of real roots of the equation

tan~! /x(x +1) +sin”' Vx* +x+1 =§ is :

(D1 (2)2
(3)4 4)0
Official Ans. by NTA (4)

_ N _ T
tan 1\/X2+X+Sln 1\/X2+X+1=Z

For equation to be defined,

x2+x>0
= xXX+x+12>1

only possibility that the equation is defined
xXX+x=0 = x=0;x=-1
None of these values satisfy

.. No of roots =0

Let y = y(x) be the solution of the differential
equation e*y/1—y*dx + (ZJ dy =0,y(l)=-1.
X

Then the value of (y(3))? is equal to:

(1) 1-4¢ (2) 1 —4¢°
(3)1 + 4¢° (4) 1 + 4¢°
Official Ans. by NTA (2)
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16.

Sol.

= l-y* =e*(x-1)+c
Given: Atx=1, y=-1

=0=0+¢c =c=0

a/l —y* =e*(x-1)
Atx=3 1-y*=(@2) =y*=1-4¢°
Let 'a' be a real number such that the function

f(x) = ax?> + 6x — 15, x € R is increasing in
[—oo,%] and decreasing in [%,oo]. Then the
function g(x) = ax®> — 6x + 15, x € R has a:

(1) local maximum at x = 1
(2) local minimum at x = -2

(3) local maximum at x =

e njw

(4) local minimum at x =

Official Ans. by NTA (1)

U] TS

B_3

2A 4

-, ©®©_3
2a 4

_—6><4

= a= =>a=-4

L gx)=4x2-6x+ 15

17.

Sol.

18.

Sol.

19.

Local max. at x _B__(6)
2A 2(-4)
_3
4
Let a function /: R — R be defined as
sinx—e* if x <0
f(x)=1a+[—x] if 0<x<I
2x-b if x>1

Where [x] is the greatest integer less than or equal to x. If
fis continuous on R, then (a +b) is equal to:

()4 2)3
()2 (4)3
Official Ans. by NTA (2)

Continuous at x =0

f0H=f(0)=>a—-1=0-¢°

=a=0

Continuous at x =1

f(1") =1f(1")

=2(1)-b=a+(-1)

=>b=2-a+1=b=3

S.at+tb=3

Words with or without meaning are to be formed
using all the letters of the word EXAMINATION.
The probability that the letter M appears at the

fourth position in any such word is:

1 1 1 2
1) — 2) — 3) — 4) —
()66 ()11 ()9 ()11
Official Ans. by NTA (2)
AAEIIMNNOTX
M
) 10!
Total words with M at fourth Place = ————
212121
!
Total words = L
212121
10! 1
Required probability = — =—
q P y 111 11

The probability of selecting integers a e[—5,30]

such that x> + 2(a + 4)x — 5a + 64 > 0, for all

x € R, is:

7 2 1 1
(D 6 (2)5 (3)g 4) 7
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Official Ans. by NTA (2) SECTION-B

Sol. D<0 1. Let a, b, ¢ be three mutually perpendicular
= 4(a+4)P2—4(-5a+64)<0 vectors of the same magnitude and equally
a2+ 16+ 8a+ 52— 64<0 inclined at an angle 0, with the vector a+b+c.

, Then

—a +13a-48<0 36 c0s?20 is equal to
= ((@+16)(a-3)<0 Official Ans. by NTA (4)
=ae (-16,3) Sol. |d+b+Cf=al* +|bf +|¢f R2(Eb+a.c+Db.5)
.. Possible a: {-5,—4, ....... , 3} =3

— |a+b+é|=3

. 8 i )
- Required probability = — A.(G+D+C)=|d|+|d+D+5|cosd

) = 1=1/3 cosd
Y 1
9 = co0s20= -3
20. Let the tangent to the parabola S : y* = 2x at the
point P(2, 2) meet the x-axis at Q and normal at it = 36 cos?20 =

meet the parabola S at the point R. Then the area

I -1
(in sq. units) of the triangle PQR is equal to: 0
25 35 15 2. Let A=|0 1 -1 and B = 7A20 — 20A7 + 21,
OmT @7 @7 @ S\ 1
Official Ans. by NTA (1) where 1 is an identity matrix of order 3 x 3. If
Sol. B = [bjj], then b3 is equal to
Q02 Official Ans. by NTA (910)
y'=2x
Q a=1/2 1 -1 0
== Sol. LetA=|0 1 ~—1|=I+C
0 0 1
R
1 00 0 -1 0
where I={|0 1 0,C=|0 0 -1
0 0 1 0 0 O
Tangent at P : y(2) =2 (1/2) (x +2)
= 2y=x+2 00 1
5 Q=(2,0) C2=10 0 0},
NormalatP:y—2=—Q(x—2) 000
2.1
Sy-2=-2(x-2) 000 . s
:}y:6—2X C3: 0 0 0|=C"=C"=.....
9 000
. Solving with y*=2x = R(——3j
2 B=7A%-20A"+2I
=7+ C)°—20(1+C) +2I
. 2 2 1 =7(I +20C + 2°C, C?)— 20 (I + 7C +C, C?) + 21
Ar(APQR)= 12 11 So
9
3 3- 1 bis=7 x 2C;, — 20 x 'C, = [910]
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Sol.

Sol.

Let P be a plane passing through the points
(1, 0, 1), (1, -2, 1) and (0, 1, —2). Let a vector
5=oﬁ+[33+yf< be such that a is parallel to the

plane P, perpendicular to (i+2j+3f<) and

5-(1+3’+21A<)=2, then (. — B + 7)* equals

Official Ans. by NTA (81)
Equation of plane :

x—-1 y-0 z-1
-1 2 1-1{=0
1-0 0-1 1+2
=3x-z-2=0

ézoﬁ+[33+yf<||to 3x-z-2=0

= [Ba—8=0] ... (1)

a Ll i+2j+3f<

= a+28+38=0 ... )
a(i+j+2k)=0

Sa+p+28=2 ... 3)

onsolving1,2 &3
a=1 p=-5 8=3
So (o~ B +8) = [81]

The number of rational terms in the binomial

1 1 120
expansion of (44 + 56) is

Official Ans. by NTA (21)
120
(4% + 5% )

T e 120C (21/2 )12071‘ (5)r/6
r+l — T

for rational termsr=6A 0<r<120

so total no of forms are 21.

If the shortest
r=ai+2j+2k+a(i-2j+2k),  €R, a > 0

distance between the lines
and 1, =-4i—-k+p(3i-2j-2k),n eR is 9,

then a is equal to
Official Ans. by NTA (6)

Sol.

Sol.

If f=d+Aband T=¢+Ad
then shortest distance between two lines is

L:(a—a).(Bxa)
|bxd|

" 5—6=((a+4)§+23+3f<)
bxd (2i+2j+k)

bxd| 3
((a+4)i+23+3f<).@=9
or a=26

Let T be the tangent to the ellipse E : x> + 4y> =5
at the point P(1, 1). If the area of the region
bounded by the tangent T, ellipse E, lines x = 1

1
and x = \/5 is o/5 + B+ v cos! [ﬁj, then

lo+B+7| is equal to

Official Ans. by NTA (1)

x=1

P
S~

/I(ﬁ,())
"1
E:x+4y’=5

Tangentat P:x+4y=35

Required Area

- ﬂsgx—@J dx

2

It we assume a, 3,y, € Q (Not given in question)
5 5

5
then o =—,f=—- &y=——
2P &

o+ B +y=1.25
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Sol.

Sol.

Let a, b, c, d be in arithmetic progression with
common difference A. If

x+b x+a

X+b|=2,

x—-b+d x+d x+c

X+a—c
x—1 X+cC
then value of A? is equal to
Official Ans. by NTA (1)
X+a—c x+b x+a
x—1 X+¢c X+bl=2

x—-b+d x+d x+c

C>C-GCs
Xx—2A A X+a
=|x-1 A x+Db|=2
X+2A A X+4c
R > R,—Ri;, R3—>R3—R;
x=21 1 x+a
= A2L -1 0 X |=2
45 0 2A

=1 (4A2—4x2+2)0) =2

=21

There are 15 players in a cricket team, out of
which 6 are bowlers, 7 are batsmen and 2 are
wicketkeepers. The number of ways, a team of 11
players be selected from them so as to include at
least 4 bowlers, 5 batsmen and 1 wicketkeeper,
is :

Official Ans. by NTA (777)

15 : Players
6 : Bowlers
7 : Batsman

2 : Wicket keepers
Total number of ways for :
at least 4 bowlers, 5 batsman & 1 wicket keeper
= 6C4(TCg % 2C1 +7Cs x 2Cy) + °Cs x 7Cs x 2C;
=777
Let y = mx + ¢, m > 0 be the focal chord of
y? = —64x, which is tangent to (x + 10)? + y? = 4.
Then, the value of 42 (m + c¢) is equal

to .
Official Ans. by NTA (34)

Sol.

10.

Sol.

y? = —64x

focus : (-16, 0)

y =mx + ¢ is focal chord
=c=16m

y = mx + ¢ is tangent to (x + 10)* + y> = 4
= y=m(x+10)+21+m>

= ¢=10m+2y1+m?’
= 16m =10m +24/1+m?>

= 6m=2v1+m’ (m > 0)

=9m?’=1+m?

1 8
>m=——= & ¢c=—14
2

2\2

4ﬁ(m+c>=4ﬁ[2%j=

If the value of lirr(}(z — cosxA/cos2X ){ x? J is equal

to €%, then a is equal to
Official Ans. by NTA (3)

X+2

. 2
lim (2 — COSXA/COS x) X
x—0

form: 1%

ﬁm[l—CL Jeos2x JX(M)

2

x—0 X

1 —cosx+/cos2x

2

Now limt
x—0 X

x (—2sin2x)

. 1
SIN X4/COS2X —COSX X — —
limt 2+/cos2x

x—0 2x
(by L' Hospital Rule)

SInX c0s2X + sin2X.cos X

limt
x—0 2xX

1 3
=—+1l==

2 2

limt[ l—cosx\Z/cos 2x J(X'*'Z)
SO x—0! X
3

_ egxz _ 3




