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Section A

The straight lines [; and I, pass through the origin

and trisect the line segment of the line L : 9x + 5y

= 45 between the axes. If m; and m, are the slopes

of the lines [; and I,, then the point of intersection

of the line y = (m; + m,) x with L lies on.

1) ex+y=10 2 6x—-y=15

B) y-2x=5 4 y-x=5

Let the position vectors of the points A, B, C and

D be 5i+5]+2hk,i+2]+3k,~2i +j+4k and

i+ 5}' +6k .LetthesetS = {LeR :the points A,

B, C and D are coplanar}. Y (A+ 2)% is equal to:
reS

37
M5 @B @25 @) 41

xz(x sec? x + tan X)
2

Let 1(x) = | dx. I£1(0) = 0, then

(xtanx +1)
I[gj is equal to :

(m+4) . n?

@) oge T+ v a)

(m+ 4)2 3 n
32 4(n+4)

() loge

3 log NG
16 4(n+4)

(n+4)? . 2
32 4(n+4)

(@) loge

The sum of the first 20 terms of the series 5 + 11
+194+294+41+ .....is:

(1) 3450 (2) 3420 (3) 3520  (4) 3250

A pair of dice is thrown 5 times. For each throw, a
total of 5 is considered a success. If probability of

at least 4 successes is %, then kis equal to :
3

(1) 164 (2) 123 (3) 82 4) 75

Let A = [a;],xo, where a;;# 0 for all 7, j and A’=1
Let a be the sum of all diagonal elements of A and
b= |A|. Then 3a® + 4b* is equal to :

1) 14 @) 4 @) 3 @7

Q.7.

lim
n—o

Q. 10.

Q.11

Q.12.

Q.13.

Let ay, ay a5, ....
terms of an arithmetic progression. If d > 0 is its

, a, be n positive consecutive

common difference, then :

d[ 1 1 1 ]

— + ot is
1

Wy @1 e

If*"C;:"C,:10: 1, then the ratio (n* + 3n) : (n*>-3n
+4)is:
(1) 27:11 (2) 35:16 (3) 2:1

@0

@) 65:37

Let A ={x e R:[x + 3] + [x + 4] < 3}

Bz{x eR:3{ing <3‘3"},

x-3

where [t] denotes greatest integer function. Then,
(1) AcB,A#B (2 ANB=¢
B) A=B 4 BcC A=B

One vertex of a rectangular parallelepiped is at
the origin O and the lengths of its edges along x,
y and z axes are 3, 4 and 5 units respectively. Let P
be the vertex (3, 4, 5). Then the shortest distance
between the diagonal OP and an edge parallel to
z axis, not passing through O or Pis :

12 12 12
W 5 @126 0 ; @ =

If the equation of the plane passing through the
line of intersection of the planes 2x -y + z =
3,4x -3y + 5z + 9 = 0 and parallel to the line
x+1 y+3 z-2
-2 4

a+Db+cisequalto:
1) 15 (2) 14 (3) 13 “4) 12

If the ratio of the fifth term from the beginning
to the fifth term from the end in the expansion

isax + by + cz + 6 = 0, then

n
of (i‘/ﬁ +1] is /6 : 1, then the third term from
3
the beginning is :
(1) 30v2 () 60v2 () 30v3 (4) 603

The sum of all the roots of the equation |x*—8x +
15| —2x + 7 =0is:

1 11-+3
B) 9+3

@ 9-V3
@ 11+43



Q.14.

Q.15.

Q.16.

Q.17.

Q.18.

Q.19.

From the top A of a vertical wall AB of height
30 m, the angles of depression of the top P and
bottom Q of a vertical tower PQ are 15° and 60°
respectively, B and Q are on the same horizontal
level. If C is a point on AB such that CB = PQ,
then the area (in mz) of the quadrilateral BCPQ is
equal to :

(1) 2003-+3) @ 3003 +1)
(3) 300(+/3-1) (4 600(+/3-1)
Let i=2i+3]+4k,b=1-2]-2k and

G=—i+ 4} +3k. If d isa vector perpendicular to

both & and ¢, and 4.d =18, then [ax a]z is equal
to:

1) 760  (2) 640 (3) 720 (4) 680
If 2x¥ + 3y* = 20, then Z—y at (2, 2) is equal to :
x
2+log,8
@ [3+los8 2 _[ *log, ]
2+log, 4 3+log, 4
@) - 3+log,4 @ - 3+log,16
2+log,8 4+log,8

If the system of equations

X+y+az=">

2x+5y+2z2=6

x+2y+3z=3

has infinitely many solutions, then 22 + 3b is
equal to :
(1) 28 () 20

() 25 @) 23

Statement (P = Q) A (R = Q) is logically
equivalent to:

1 PvR)=Q (2 P=R)v(Q=R)
@) P=>RArQ=R) @ PAR)=Q

2
Let 5f(x)+4f£1j = 143,450 Then18 [ f(x)ix
x) x
1
is equal to :
(1) 10log,2-6
(3) 5log,2-3

(2) 10log,2+6
4) 5log,2+3

The mean and variance of a set of 15 numbers are
12 and 14 respectively. The mean and variance
of another set of 15 numbers are 14 and o>
respectively. If the variance of all the 30 numbers
in the two sets is 13, then olis equal to :

@ 12 @ 10 (3 11 @) 9

Q.22.

Q.23.

Q.24.

Q. 25.

Q. 26.

Q.27.

Q.28.

Q.29.

Q. 30.
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Section B

Let the tangents to the curve x* + 2x —4y + 9 =
0 at the point P(1, 3) on it meet the y-axis at A.
Let the line passing through P and parallel to the
line x - 3y = 6 meet the parabola y* = 4x at B. If B
lies on the line 2x — 3y = 8, then (AB)? is equal to

Let the point (p, p + 1) lie inside the region E =

{(,y):3-x<y< J9-x%,0<x<3}. If the set of

all values of p is the interval (g, b), then vV +b-a*
is equal to

Let y = y(x) be a solution of the differential (x cos

T
x)dy + (xysinx + ycosx-1)dx =0,0 < x < 2
T T T T T
il 2= 3, o 2 2 A
Ifay( j V3, then |y (6)+ y(6J

3
Let a € Z and [t] be the greatest integer < t. Then
the number of points, where the function f(x) = [a
+ 13 sin x], x € (0, ©) is not differentiable, is

is equal

to

If the area of the region S = {(x, y) : 2y — y* <

5 ) n+2 b
x“ <2y, x 2y} is equal to il o1 then the

+1 n-1
natural number 7 is equal to

The number of ways of giving 20 distinct oranges
to 3 children such that each child gets at least one
orange is

Let the image of the point P (1, 2, 3) in the plane
2x—y + z = 9 be Q. If the coordinates of the point
R are (6, 10, 7). then the square of the area of the
triangle PQRis .

A circle passing through the point P(a., B) in the
first quadrant touches the two coordinate axes at
the points A and B. The point P is above the line
AB. The point Q on the line segment AB is the
foot of perpendicular from P on AB. If PQ is equal
to 11 units, then value of afis .

The coefficient of x®

15
(x4 — ij is .
x3 -

LetA=1{1,23,4,...,10t and B = {0, 1, 2, 3, 4}.
The number of elements in the relation R = {(a,
b)e AX A:2(@-b)*+3(@-b) eB}is .

in the expansion of
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Answer Key

Q. No. Answer Topic name Chapter name
1 4) Equation of line Straight lines
2 4) Coplanarity Vector
3 ) Integration by parts Indefinite Integral
4 3) Method of difference Sequence and Series
5 2) Binomial Distribution Probability
6 2) Determinants value of matrix Matrix and Determinants
7 (2) Arithmetic Progression Sequence and series limit
8 3) Properties of NCR Binomial Theorem
9 3) GP Function, Sequence and Series
10 3) Shortest distance between skew lines 3D
11 3) Family of planes 3D
12 4) General Term Binomial theorem
13 3) Modulus Function
14 4) Practical problem Height and Distance
15 3) Scalar triple product Vector
16 (2) Logarithmic differentiation Differentiation
17 4) Solution of system of linear equations Determinants
18 1) Duality Mathematical reasoning
19 1) Definite integral Definite Integral
20 ) Mean and variance Statistics
21 [92] Tangent of a circle Circle
22 [3] Inequality in two variable Circle
23 [2] Linear differential Equation Differential equation
24 [25] Points of non differentiability Continuity and Differentiability
25 [5] Area between two curves Area under curves
26 [3483838676] Distribution of objects Permutation and combinations
27 [594] Image of a point wrt a plane 3D
28 [121] Line and Circle Circle
29 [5005] General term Binomial Theorem
30 [18] Relation Relations
o
Solutions
L
Section A Now 1y = 13;);0 _2 B
LA 10
1. Option (4) is correct. 3 Q I
L=9x+5y=45 (1) 6-0 18 P
px:M:L mz_g_o_? 0,0) ANI9x+5y=45
I+2 3 1:2 2:1 3
Pyzoxii?d:%:B A P ) B Nowhr91eL1.y—(m1+m2)x
(5,0 ©,9) :>y=5x:>2y=9x
P—>(1—0,3J 9x-2y=0 -(2)
3 By (1), (2) solving we get
o 5 10 45
Similarly Q:(§’6) x=—y=—

Which satisfy y —x = 5.
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Option (4) is correct. af+B=0=(@+90)p=0=2a+86=0=a
A, B, C, D are coplanar (@+8)y=0=py+5 =0
= [AB AC AD]=0 Now 3a* + 4b* = 3 (0)* + 4(1) = 4
_ :A; }:_35 z:i}; 0 7. Option (2) is correct.
1
Y o i T )

=22 5 +6=0 =1 =32

> (h+2)2 =16+ 25 = 41 T [ N e P Ot N (I N
reS n—o \ 1N ap —ap ap —as I,anr\/E
Option (2) is correct. . \/E Jan —Jar
I(X):J-xz(xseczx+ta1r1x)dx n—w \ 11 d
t 1)% T
(xtanx +1) - P 1 \/,
Letxtanx+ 1=t 3’11_”0\/—
2x
1(X) = x* + d -
9 [xtanx+1j thanx-rl * =1
8. Option (3) is correct.
21 ; 2
IX)=x [mJ+21n|xsmx+cosx|+C "C3:10:>2”!("_73)!:10 e = n!
"Cy (2n-3)!n! r(n—r)!
[0)=0=C=0
n (n+4?  n 42D _q5,
I| 7| =log, VRS n-2
4 16 4(n+4) 5
8 64 +24 2
Option (3) is correct. Now 1t *O1 _ h ==
_3n+4 64-24+4 1
S,=5+114+19+29+41+...+T, 9. Option (3) is correct.
S,= 54 11+19+294...+T,,+T,

A=[xeR:[x+3]+[x+4]<3]

0=5+6+8+10+12+...-T,

=>2[x]+7<3
T, = 5+(n7_1)[2x6+(n72)><2] —2[x]<-4
Tn=n2+3n+1 =>x]<-2=>x<-1 .
0 X—
Sn:ZT,1=2n2+3n+1 B= {xeR:3x[z(3j <3‘3"]}
S, = 3520 ;\10"
Option (2) is correct. 1 3
n (total 5) = {(1,4), (2,3),(3,2), (4, 1)} =4 _q2c3 10 PP
41 - 1
P (success) = 36 9 10
P (at least 4 success) = P (4 success) +P (5 success) — 3620  335x
4 5
=6-2x <3-bx
:5C4(1] X§+5C5[1j <-1,A=B
9 9 9 =x<-L A=
K123 10. Optio.n (3)is cor.rect.
= 37 = 31T Equation of OP is
r_¥y_z
K =.123 . 3 4 5
Option (2) is correct. =(0,0,0),a,=(3,0,5) by = (3,4,5), b, = (0,0, 1)
AP=1= |APP=1=|A| =+1=b Equatlon of edge parallel to z axis
fo B x-3 y-0 z-5
LetA = Ly 5} 0 0 1
=A%= “ ﬁ}{a B} =1 Shortest distance = % _12
Ly 3]y o |4i-3j] 5
A2 [0+ By af+p5|[1 0O 11. Option (3) is correct.
B Lay+v8 B+ 2|0 1 Equation of plane intersection of two plane

P, + 2P, =0
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P:2x-y+z=3,andP,:4x-3y +5z2+9 =0 15. Option (3) is correct.
S@+4)x—(1+30)y+ (1 +50)z=(3-9)..3) d = xE) [-.-ﬁ.d = 18]
Since given plane parallel to dd=axc) =18=2abz]
x+1 y+3 z-2

2 4 5 2 3 4
BA=D =18=Al1 -2 -2

-1 4
= 2Q2+40)-4(1+30)+51+51)=0 3

3K:+§ =>18=9% =A=2
5 =d =22 - j+2k)
then plane e 2o =0
P:1lx-7y +10z+ 6 =0 |@xd |*=ad” —(a.d)
=a=11,b=-7,c=10, =29 x 36— (18)* = 18 (58 — 18) = 18 x 40 = 720
a+b+c=11-7+10=14 16. Option (2) is correct.
12. Option (4) is correct. 2x" + 3y" =20
_n n—r r
Tra="Cxa nd :ny(y.1+lnxd—yj+3y" xld—yﬂny.l =0
1 1V x dx y dx
n 4 .
. Cyx| (2) (31/4J but (2, 2)
=5 _ =
T's NG 4 Ve :2.22[1+1nz.dlj+3.4(1dl+1nzj:0
n 4| = (21/4) dx dx
31/4 P
w1y 3%{81n2+12]+8+121n2:0
4 |34 -
=2 '[3 J =6 dy {2+1n8}
>—<=-
dx 3+In4
=n=10
8 2 17. Option (4) is correct.
10 1 1 for infinite many solutions
T3: CZ 24 I A:Ax:Ay:Azzo
34 11 a
T3:60J§ then A=2 5 2/=0
1 2 3
13. Option (3) is correct.
|x*—8x + 15| = 2x-7 11-4-a=0=a=7
take '+' 1 10
P8y +15=2x_7 A,=2 5 6/=0=3-0-b=0=b=3
=P 10x +22=0 123
X = 5+\/§,X2 = 5-+/3 (reject) Hence 2a + 3b = 23
take '-' 18. Option (1) is correct.
X—8x+15=7-2x We know that
¥-6x+8=0 P=Q=~pvQ
x3 =4, x, = 2 (reject) =>(~pvQA(~RvQ)
Sum of roots = 5+v3+4=9++/3 =(~pr~R)vQ
14. ([)\%hon (4) is correct. A - ~PVvR)vQ
@:tan60° 15 |60° =(PVvR)=Q
19. Option (1) is correct.
=BQ=103=y P 1) 1
5 4fl =|==+3
In AACP 30C @+ f[xj xJr )
»
£:tar115O x—)l
CcpP X
=x=60-2043 5f(1j+4f(x)=x+3
Area = xy B y Q x (2

=(60-20~/3)x10v/3 =600(~/3 —1) (1) x5-(2) x 4



20.

21.

22.

23.

5 4x 1
= =— 4=
=553
2 5 4 1l
=18[ f(x) =18| ZInx -+
1 9 92 3|
=10In2-6

Option (2) is correct.

) ) mo? +ny6” | myny(my —my)>
Combine variance = +

ny +1ny (1 +115)?
;3o 1514+ 15.6% | 15x15(12~ 14)?
30 30x30
o° =10
Section B

Correct answer is [92].

C:x2+2x—4y+9=0

Cr+1°=4@y-2)

Tangent at p (1, 3)

Xty tgtx) tfy+y)+C=0
=>x.1+x+1)-2(y+3)+9=0
=>x-y+2=0

A:(0,2)

Line is parallel to x — 3y = 6 passes (1, 3)is x — 3y + 8
=0

Meet parabola yz = 4x

=1’ =4(3y-8)

= @-8) (-4 =0

Point of intersection are (4, 4) are (16, 8) lies on 2x — 3y
=8

Hence A (0, 2)

B (16, 8)

(AB)* = 256 + 36 = 292

Correct answer is [3].

3-x<y <y9-x*,0<x<3
LA)>0=p+p+1-3>0=p>1
S(A)<0=p+1-+9-p*<0

=>p+2p+1< 9—p2

=2 +2p-8<0

=p'+p-4<0 S:y=v9-x2

(—1—@ —1+\/ﬁ\
DA NI N

( —1+\/ﬁ\
T2 )

P+b-a=4-1=3
Correct answer is [2].
(x cos x) dy + (xy sinx + y cos x — 1) dx

—00<x< =
=y, x 2

=

dl+(xsinx+cosx) 1
dx

XCOSX XCOsx

24.

25.

26.

27.

28.
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J~xsinx+ cosx

ILF.=¢ dx

XCoSX
ILE = xsecx

General solution y (IF) = '[Q(I.F.)dx

xsecx
dx=tanx +C

y.xsecx = I
XCOSX

b _3\/§

Since y(gj Ta Hence C=4/3

T T T
2y Slay | ) = 21=2
P4 (J y(6j [-2]

Correct answer is [25].

f(x) = [a + 13 sin x]

fx) = a + [13 sin x] in (0, 7)

xe (0,

=0<13sinx<13

=[13sinx] =1{0,1,2,3..... 12,13}
Total point of not differentiable = 25

Hence

Correct answer is [5].

oy -2y>0 (1)
*-2y<0 -(2)
x>y ..(3)

Hence required area

2
2
Lo de_(ﬁ_lj
2 02 4 2

=>n=>5
Correct answer is [3483838676].

Number of ways = Total — (One child receive no
orange + two child receive no orange)

— 30 _ (3C1, @ _2) + 3C2 1)
= 3483838676
Correct answer is [594].
Let Q (a, B, y) be the image of point p about the plane
2x-y+z=9

- - -3 -2(2-2+3-9
3&21:[3_122713: ( . )
=a=5p=0y=5

area of APQR is %|@xﬁ(|

= —12i 3] +21k|

=+5%

Square of the area = 594
Correct answer is [121].

Let the equation of the circle
(x—a)’ + (y—u)2 =a
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A
Which passes through P (a., )
then
(=a)’+ (-0 =a’
=0 4+ p*-20a-2pa+a*=0
Here equation of ABisx + y = a
Let Q (o, B') be foot of the perpendicular of p on AB

o-a B-p —(a+P-a)
11 2

PQ= (oo + (B~ = (at B-a) + (04 B0

:121:%((x+5—u)2

29.

30.

Correct answer is [5005].

15
1
Given [X4 _TJ

X

r
1 15— —1
L= 5Cr(x4) > r[xﬁj

=60-7r=18

=>r=6

Coefficient of x'® = 15C6 = 5005
Correct answer is [18].
A=1{1273,..10}
B=1{0,1,23,4}

R={(@b ecAxA:2a-b*+3(@-b)ecB}
Now 2 (a - b)*+ 3 (a-b)
=(@-b)[2(@a-b) + 3]
—>a=bora-b=-2

when a = b = 10 order pair
when a-b = -2 = 8 order pair
Total = 18

aa



