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TIME:3:00PM to 6: 00 PM

Sol.

SECTION-A

The number of points of intersection of

|z—(4+30)|=2 and |7+|]z-4|=6,z € Cis:
(A)O (B) 1
©)2 (D)3
Official Ans. by NTA (C)
Allen Ans. (C)
C:(x-4)*+(y-3)7=4

)
E:(X 2) +=1
9 5

A
(-1 ,0)\ \(im/ (5,0)

Lower Extremity of vertical diameter of

circle - (4,1)

+- -

4-2°% 1
9 5

Put in ellipse =

Two Solutions
Answer (C)
a -1 0

Let f(x)=|ax a -—I1|, a € R. Then the sum of

ax’ ax a

which the squares of all the values of a for

2£'(10)—'(5)+100=0 is :

(A) 117 (B) 106
(C) 125 (D) 136
Official Ans. by NTA (C)

Sol.

Allen Ans. (C)

a -1 0
f(x)=|ax a -1
ax” ax a
1 -1 0
fix)y=a|x a -1
X ax a

=a[l (a®+ax) + 1 (ax + x?)]

= f(x) = a (x + a)?

so, f'(x)=2a (x +a)

as, 2f(10) — " (5) + 100 =0
=2x2a(l0+a)—-2a(5+a)+100=0
= 40a + 4a’ — 10a — 2a*> + 100 =0
2a>+30a+100=0

= a’+15a+50=0
(a+10)(a+5)=0

a=—10ora=-5

Required = (-10)> + (-5)* = 125

Let for some real numbers o and 3, a = o —if3. If

the system of equations 4ix+(1+1i)y=0 and

2 2
8(cos§+isin?njx+5y=0 has more than one

) a .
solution then — is equal to :

(A) 2+3 (B) 2—3

(C) 2++3 (D) 23
Official Ans. by NTA (B)

Allen Ans. (B)
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Sol. a=a-if;acR;peR Sol. S= 2+9+£+¥+¥+ ......
4ix + (1 +1i)y=0and 77T T
Considering infinite sequence,
2n . . 2 _
8(cos—n+1sm—njx+ ay=0 S=2+§ 1§+2?+3? .........
3 3 77T 7
1 1 E = % + i + 2 + 2_0
41 1+1 0o 7 7 72 73 74 .........
8e”™  a 6S 4 6 8 10
= 7 = 2+7+—2+—3+—4 ......
=4ia — (1 +1) 8™*=0 T
i (1+1) 8 R 6S 2. 4 6.8 X
e = Sttt
— 4i (0 +iB)— 8 (1 +1) —1+i3 )
2 6S 1 2 2 2
7 1—7 =2 ;+7—2+? .........
- —2:—:—)(7
=p=+3+1 1—%
3 3 3
3-1 N S—2X37 4S_73= 7
«/_ 6 3 3
L 1 -2-3 6. If a,a,a,..and b,b,b,... are AP. and
B \/_+1 2,a,=3,ab =l=a,b, then a,b, isequal to
4. Let A and B be two 3 x 3 matrices such that 35
1 (A) E B) 1
AB=1and | A |== then |adj(Badj(2A))| is equal to 8
8 Q) 2= D) ==
( ) 2% (D) 7
(A)16 (B) 32 Official Ans. by NTA (D)
(C) 64 (D) 128 Allen Ans. (D)
Official Ans. by NTA (C) Sol. a,,a,,a;...AP.;a, =2;a,,=3:d, =é
Allen Ans. (C) _
i ]2)1,1)2,]2)3,....A.P.;})1:l;b():l dz——l
Sol. AB=i 2 3 54
. . _ . ) [Using aiby = 1 = aiobio ; di & d» are common
[adj (B adj (2A)] = [B adj (2A)| differences respectively]
= B]? Jadj (2A)[?
Bl i (24) a, b, =(2+3d, )( +3dj
=B (2AP)* = B 2°|AP) 2
1 _[o L1
= Lp=1 _(7)(8).28
8 3)\18) 27
= |B| :dg | 64 7. If m and n respectively are the number of local
required value =
6 12 20 30 maximum and local minimum points of the
S. Let S=2+—+—+— +—+.....then 4S is equal to
77T T - 5t+4
7\ 7 function f(x)zj.—[dt , then the ordered
A [—j B) — 0 ¢
NI ®) 5 o
3 pair (m, n) is equal to
7 7’
© 3 (D) PE) (A)(3,2) (B) (2, 3)
Official Ans. by NTA (C) ©) (2,2) (D) 3, 4)
Allen Ans. (C) Official Ans. by NTA (B)
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Sol.

Sol.

Allen Ans. (B)

m =L - max
N=L - min
_Xf —St+4
0 2+¢
x*—5x% +4)2x  2x(x* -1)(x* -4
ot e
2+e 2+e
2x(x—1)(x+1)(x-2)(x +2)
2+e%
< — | + ! — | + | | + >
92 -1 0 1 2
L.min L.max min max min
soom=2 and n=3

Let f be a differentiable function in [0, gj .

1
1 1
If I t*f(t)dt=sin’ x +cosx then —f’[—] is

COSX \/g \/g

equal to :
9

A) 6-94/2 B) 6—
(A) 6-9\2 ®) 6~

9 9
C) ——642 D) —=-6
(©) 5632 ©) 7
Official Ans. by NTA (B)

Allen Ans. (Bonus)
At right hand vicinity of x = 0 given equation does

not satisfy

~+LHS = .[11 t*f(t)dt =0, RHS = Xllg} (sin3 X+ cosx) =1
LHS # RHS hence data given in question is wrong
hence BONUS

Correct data should have been
1

_[ t*f(t)dt =sin’ x + cosx -1
Calculation for option
differentiating both sides
—c0s?x f(cosx).(—sinx) = 3sin’x.cosx—sinx
= f{(cos x) = 3 tanx — sec’x
= f'(cosx)(-sinx) = 3sec’x — 2sec’x tanx

=f'(cosx)cosx = 22 —— 3
COS” X SINX.cosX
1
When cos x= — ; sinx = Q
NG NG

Sol.

10.

Sol.

1)1 9
N —=|==6——F.
Lﬁ J B2
1
The integral J‘Ll
0 7[;}
greatest integer function is equal to

(A) 1+6log, [g] (B) 1-6log, [g)

© 1oe,[ ] ) 1-710g, £

Official Ans. by NTA (A)
Allen Ans. (A)

dx, where [.] denotes the

/ 1/31 1/4
- [; Voo [ Lo [ Laxe w}
1 1/2 1/3
_(1 1 1 J [1 1 1 )
=l =+ + +.0 |- —+=—+—=5—..0
7 27 3.7 72 73 7*4
=—ln1—l—721+31+41+ ..... 0
7 72 T3 74

B 2 3 4
as 1n(1+x):x—%+x——x—....oo}

3 4

2 3 4
X

as In(1-x)=— XX e
i 2 3 4

=—1n§—7 —In 1—l 1
7 7) 7

= 61n§+1
7

If the solution curve of the differential equation
((tan’1 y)—x)dy =(1+y*)dx passes through the

point (1, 0) then the abscissa of the point on the
curve whose ordinate is tan (1) is :

2
(A)2e B) =
€
1
©)2 (D) =
Official Ans. by NTA (B)
Allen Ans. (B)
dx X tan"'y
dy 1+y> 1+y?

1 Zdy t -1
ILf=e¢ '™ —earl Y

- tan™
Xetanly I y elan” yd
1+y
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11.

Sol.

12.

Sol.

x-e 'Y = (tan_1 y— l)et"mf1 Ytc
(1, 0) lies exit ¢ = 2.

2
Fory=tanl = x==
€

If the equation of the parabola, whose vertex is at
(5, 4) and the directrix is 3x+y-29=0, is
x* +ay” +bxy+cx+dy+k=0 then
a+b+c+d+kisequal to
(A) 575 (B) 575
(C)576 (D) -576
Official Ans. by NTA (D)
Allen Ans. (D)
Vertex (5,4)
Directrix : 3x+y—-29=0
Co-ordinates of B (foot of directrix)
Xx=5 _y-4_ _(15+4—29j: )
3 1 10

Directrix

[

3.5) !

x=8,y=5

S = (2, 3) (focus)

Equation of parabola

PS=PM

0 equation is

x>+ 9y? —6xy + 134x -2y -~ 711 =0

atbtc+d+k=9-6+134-2-711 =-576

The set of values of k for which the circle
C : 4x’+4y" —12x+8y+k=0 lies inside the

1
fourth quadrant and the point [1,—§j lies on or

inside the circle C is :

95
(A) An empty set (B) (6, ?}
80 92
C —,10] D [9, —
©) [ 9 (D) |95 }
Official Ans. by NTA (D)
Allen Ans. (D)

C:4x2+4y*—12x+8y +k=0

=>x2+y?-3x+2y+ (%J=O

Centre (%,—lj; r= ,’% =k<13...(1

13.

Sol.

)] Point(l,%lj lies on or inside circle C

:SISO:kS% .. (2)

(ii) C lies in 4™ quadrant

r<l1

J13-k
=
2
k<9 ...(3)

<1

Hence (1) (2)n(3) = k e [9,%}

Let the foot of the perpendicular from the point
x+2 y-1 z+l

(1, 2, 4) on the line 5 3 be P. Then
the distance of P from the plane
3x+4y+12z+23=0
(A)S (B) =

13
(©) 4 (D) o

13
Official Ans. by NTA (A)
Allen Ans. (A)
PU@A-2,2L+ 1,31+ 1) 4,2,3

A
(1,2,4)
2 -1 1
X+2 _y _z+ —
4 2 3

X y,2)=(@r—-2,20+1,3A-1)

AP =(4L-3)1 +(2r-1) ] +(BL-5) k

440 -3)+22Ar-1)+ 331 -5)=0
290=12+2+15=29

A=1

P=(2,3,2)

3x +4y+12z+23=0
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d= 6+12+24+23‘ R
Jo+16+144 b 2
q- 163 -
13
14. The shortest distance between the lines
x=3 y-2 z-1 x+3 y-6 z-5 . Sol.
I T B T B i
18 22 Area:—‘éxﬁ‘:zﬁ: ‘EXB‘:4\/5
A) —= B) —= 2
J5 NG
46 |§|:1 and ‘ﬁ B‘ :‘ﬁxg‘
C) — (D) 63 :
©) N5 )
Official Ans. by NTA (A) = cosO=sin0
Allen Ans. (A)
Sol. x-3 _y-2 _z-1 :>QZE
2 3 -1 4
x+3 _y-6 _z-5 R R -
2 1 3 -~ [ixb|=442 = [d][b|sin = = 442
A=(3,2,1) B =(-3, 6, 5) 4
=271 +3] -k -
n =203 -k = [o]=s
BA-6i 4] -4k Now, € =243 (axb) 26
[BA n, nz]
SHORTEST DISTANCE = =—— s —
oy xny |6|=\/(2ﬁ)2 [axb| +(2[p]) =16v2
i ]k
ng Xn, =2 3 -1 - —2
21 3 ow, bc=-2]b|
=107 -8j —4k
(BA n no]=60+32+ 16— 108 = 8x16+/2 xcosa = —2.64
n.oX n, | = = 1 3
In; X n, | = V100 +64+16 = /180 oSO = ——— = =T
spo 108 _ 108 18 2 4
TodB0 65 5
15. Leta and b be the vectors along the diagonal of
ctaan © the vectors along tie dlagonal o 16. The mean and variance of the data4, 5, 6, 6, 7, 8, X,
i 9
a parallelogram having area 2\/5 . Let the angle y where x <y are 6, and Zrespectively. Then
between @ and b be acute. |§|=1 and PP
X' 4y is equal to
‘5. B‘z‘ﬁ XB‘ If 6=2\/5(5><B) —2b, then an angle (A)162 (B) 320
(C) 674 (D) 420
- L Official Ans. by NTA (B)
between b and ¢ is: Allen Ans. (B)
(A)E B) T Sol. mean X = 4+5+64+6+7+8+x+y —6
4 4 8
—x+y=48-36=12
(€) 5_7t (D) 3_n Variance
6 4
= L (16+25+36+36+49+64+x2+y) — 36 = =
Official Ans. by NTA (D) S 0 4
=Xty =
Allen Ans. (D) Lx=4;y=8
x*+y? =256+ 64 =320
© ALLEN Digital Pvt. Ltd. [5]
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17. Ifapoint A(X, y) lies in the region bounded by the
y-axis, straight lines 2y + x = 6 and 5x — 6y = 30,

then the probability that y <1 is :

ol S
()6 ()6

2 6
(C)g (D)7

Official Ans. by NTA (B)
Allen Ans. (B)

. o ADEC
Sol. Required probability = ar(ADEC)
ar(ABC)
vA
\B (0,3) 5x-6y=30
R I
(0,1) ~~ >
A X
(6,0)
C 2y+x=6
/ (0,-5)
_ | _ ar(BDE)
ar(ABC)
1
I R
=1- | =1--==
—x8x6 6 6
2

(& (1 ).
18. The value of cot Ztan kmU is

n=1

26 25
(A) Y (B) %6

50 52
©) 51 (D) 51

Official Ans. by NTA (A)
Allen Ans. (A)

1 1)-
Sol. tan™' — = tan’! [M)
l+n+n l+n(n+l)

=tan' (n+1)—tan'n

50
SO, Z (tan_l(n +1)— tan ! n)

n=1

=tan"' 51 —tan' 1
(50

cot LZ:tanf1 (
n=1

1 _1+51x1 52 26

tan(tan~' 51 —tan"" 1) 51-1 50 25

1

l+n+n

)
—JJ =cot (tan"' 51 +tan"' 1)

19.

Sol.

20.

Sol.

o = sin 36° is a root of which of the following
equation

(A) 10x* -10x*-=5=0 (B) 16x* +20x* —5=0

(C) 16x* —20x> +5=0 (D) 16x* —10x> +5=0

Official Ans. by NTA (C)
Allen Ans. (C)

cos 72° = E
4
= 1-2sin?36°= %

=4-8a2=+5 -1
=5-8u2=4/5

= (5-8a2?=5

= 25+ 640" — 8002 =5
= 64a* — 8002 +20=0
= 160*-200>+5=0

Which of the following statement is a tautology?
(A) (~a)Ap)rg

B) (AP A(PA(~D)

©) () Ap)v(pV(~P)

D) PADA(=(PAQ)

Official Ans. by NTA (C)

Allen Ans. (C)

(A)(~qrp)rq=(~qrqap=T1
B)(~aap)Ar(pA~p)=~qA(par~p)=f
O (qapvpv~p)=(~qAap) Vv ()=t
D) prA(~(prq)=Tf

SECTION-B
LetS=1{1,2,3,4,5,6,7,8,9, 10}. Define

2n, ifn=1,2,3,4,5

f:S— Sas f(n)= ) .
2n-11 ifn=6,7,8,9,10

Let g S — S be a function such that
n+1 ,if n is odd

fog(n)= o , then
n—1 ,if niseven

g(10) ((g(1) + g(2) + g(3) + g(4) + g(5)) is equal

to:
Official Ans. by NTA (190)
Allen Ans. (190)

© ALLEN Digital Pvt. Ltd.
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Sol.

Sol.

g . n=2,4,6,810
=00
; n=13,579
n+1 ; neodd
f =
(g(n)) {n—l ;. n eeven

g(n) ={f1(n+1) ; neodd

f'(n-1) ; neeven
n_+1 ; neodd
2
=100
——  neeven

g(10) - [g(1) +g(2) + g(3) +g(4) +g(5)]
=10-[1+6+2+7+3]=190

Let o, P be the roots of the equation

x*—4Ax+5=0 and a, y be the roots of the

ammmnx%{3J5+2Jﬂx+7+3xd§=o.

If B+y =32, then (o +2B+7y)’ is equal to :

Official Ans. by NTA (98)

Allen Ans. (98)
x2—4xx+5=0<;
X2 —(3J§+2J§)x+(7+3xﬁ)=o<“
Y
o+ B=4r
a+y =3\/§+2\/§
B+r=32 oy =7+30B
a:2x+J§ af=>5
=213 H2=8= r=2

(o+28+2)" =(do+342) = (72) =98

Let A be a matrix of order 2 x 2, whose entries are
from the set {0, 1, 2, 3, 4, 5}. If the sum of all the
entries of A is a prime number p, 2 < p < §, then
the number of such matrices A is :

Official Ans. by NTA (180)
Allen Ans. (180)

Sol.

Sol.

a
LetAz{
c

b
d}a,b, c,de {0,1,2,3,4,5}

atb+c +d=p,pe {3,5 7}

Case-(i)

atb+c+d=3;a,b,c,de {0,1,2,3}

No. of ways=2"4"1C, , =°C, =56 ........ (D)
Case-(ii)

atb+c+d=5;a,b,c,de {0,1,2,3,4,5}
No. of ways =°"4"1C, , = °C, =56 ........ 2)
Case-(iii)

atb+tc+d=7

No. of ways = total ways when a, b, c,d € {0, 1, 2,
3,4, 5,6, 7}—total ways whena, b, c,d ¢ {6, 7}

No of ways =""*"C, = ﬁ"'ﬁ
T
100, 16=104 ... 3)

Hence total no. of ways = 180
If the sum of the coefficients of all the positive

powers of x, in the binomial expansion of
2 7

[x“ +—5] is 939, then the sum of all the possible
X

integral values of n is :

Official Ans. by NTA (57)

Allen Ans. (57)

coefficients and there cumulative sum are :

Coefficient Commulative sum
X" >7¢, 1
x" 52.7¢, 1+14
Xm0 522.7¢, 1+14+84
x5 0% 7c, 1+14+84+280

X3n720 N 24 . 7c4

X225 05.7¢,

1+4+84+280+560 =939

3n-20=20 N"2n-25<0 N nel

7<n<12

Sum=7+8+9+10+11+12=57

© ALLEN Digital Pvt. Ltd.
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5. Let [t] denote the greatest integer < t and {t} | 7. If the area of the region
2 2
denote the fractional part of t. Then integral value {(x, y):x3 +y3 <lx+y>0, yZO} is A, then 256A
T
of a for which the left hand limit of the function ”
a4 x]-1 . Official Ans. by NTA (36)
f(x)-[l+x]+w at x = 0 is equal to Allen Ans. (36)
ya Y20
a-2 is 0, 1)
3
Official Ans. by NTA (3) Sol .
' X
Allen Ans. (3)
2x]+{x} _
Sol. f(x):[1+x]+°‘—+["]1 x+y=0
2[x]+{x} 1
L Ao EJ‘(I _x23yP2 gy
4 o -2 4 2
lim f(x)=a-— = 0+ =0 —— 0
x—0" 3 -1 3 Let x = sin’0
/2 32
= 2_l:a_i A=E _[ (l—sinze) 3sin” Bcos0d O
(09 3 2 0
3 /2
:>a+l:m =Ej3sin2600s46d6
a 3 0
9 /2
=a=3ael =§jsin2900549d6
0
2
6. If y(x)=(x"), x>0 then j—f+2o atx =11is 9 131 =
y = O T AN A
equal to: 2 (2+4)(4)(2) 2
Official Ans. by NTA (16) A Im _ 64A
Allen Ans. (16) 64 (s
Sol. y=(x)=x"* = 256A =36 Ans.
my(x)=x* Mx T
x2 8. Let v be the solution of the differential equation
— Yy (X)=— +2x - nx
y(x) X (1-x*)dy :(xy+(x3+2)\/1—xz)dx,—1<x<1
y' (x) =y(x) [x +2x I x] )
y(H)=Ly(1)=1 2
v'X) =y'(x) [x +2x - In (x)] and y (0) =0 if J. JI-x* y(x)dx=k then k™' is
+y (x)[1+2(1 +Mnx)] o1
Y'(D=1[1+0]+1(1+2)=4 ?
2 3 ) equal to :
dy  (dy d°x .
o i . e Official Ans. by NTA (320)
X 5 Y Allen Ans. (320)
d x
=S>4=—"—-
dy? Sol. (1-x% j—y = xy + (x> +2) V1-x2
X
Ix oy
a2 :>d_y+[—x]y: x> +2

Ans. 4 +20=16

dx 1-x2

\/1—x2

—X

dx
I[F=¢ =X =41-x2

© ALLEN Digital Pvt. Ltd.
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4
+2x+c¢

y(x) - N1-x* =

y(0)=0=>c=0

4
\ll—xzy(x)z%+2x

x
4

1/2

1/2( 4
: Zj x*dx

)
required value = X iox|dx —
S

&=

10 0 320

k' =320 10.
9. Let a circle C of radius 5 lie below the x-axis. The

line L, =4x+3y—2 passes through the centre P of

the «circle C and intersects the line

L,:3x—4y—11=0 at Q. The line L, touches C at

the point Q. Then the distance of P from the line

5x—12y+51=01is

Official Ans. by NTA (11)

Allen Ans. (11)
Sol Sol.

4x +3y+2=0
3x-4y—-11=0

X y 1

25 50 -25
X_‘lzﬂzﬂ
cos® sinB

4
= —2+5[——] - -6
Y 5

x=1+5[§]=4
5

Req. distance
|5(4)-12(-6)+51|
I

_|20+72+51
13

Let S={E,E,....E;} be a sample space of random

n
experiment such that P(En)zg for every

n =1, 2....8. Then the number of elements in the

4
set {A cS:P(A)Zg} is

Official Ans. by NTA (19)

Allen Ans. (19)

1 36
P(A)<==—
( )<5 180

5 times the sum of missing number should be less
than 36.

If 1 digit is missing =7

If 2 digit is missing =9

If 3 digit is missing = 2

If 0 digit is missing = 1

Alternate

A is subset of S hence

A can have elements:

type 1:{}

type 2: {Ei}, {E2}, ...... {Eg}

type 3: {Ei, E2}, {Ei, Es}...... {Ei, Es}

type 6: {E1, Ea, w.ooo. Es}, ... {Ea, Es, Eq, E7, Es)
type 7: {Ei, Ea, ....... Ee}, ....... {E3, E4y ... Es}
type 8: {Ei, Ea, ....... E7} {Ea, Es, ......... Es}

type 9: {Ei, Eo, ....... Eg}
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As P(A)Z%;

Note : Type 1 to Type 4 elements can not be in set
A as maximum probability of type 4 elements.

.5 6 7 8 13 4
{Es, E¢, E7, Eg} is —+—+—+—=—<—
36 36 36 36 18 5

Now for Type 5 acceptable elements let's call

probability as Ps

p _n +n,+n,+n, 40, <f
i 36 5

=n;+n+n3;+ns+ns>28.8

Hence, 2 possible ways {Es, E¢, E7, Es, E3 or E4}
Ps=n;+n;+n3;+ns+ns+ng>28.8

= 9 possible ways

Pr=n+tm+........ +n; > 288

= 7 possible ways

Ps=n+n+.......... +ng > 28.8

= 1 possible way

Total = 19
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