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SECTION - A

Mathematics reasoning

1.

Ans.
Sol.

Circle
2.
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If the Boolean expression(p Aq) ® (p®q) is a tautology, then & and ® are respectively given
by :

1) AN, >

2) », >

3) v, >

4) ~, v

I ol AP (p A q) @ (p®q) TP IO 8, T © TAT @ HAT: 8 :
1) AN, >

2) », >

3) v, >

4) N, v

(2)

(p~rq) = (p—a)

(prq) > (~pva)
(~pv~a)v(~pva)
~pv(~qvq)=Tautology
= 0 = >

® = -

Let the tangent to the circle x? + y2 = 25 at the point R(3,4) meet x-axis and y-axis at points P
and Q, respectively. If r is the radius of the circle passing through the origin O and having
centre at the incentre of the triangle OPQ, then r? is equal to :

625 585
1) 222 2) 222
()72 ()66

125 529
3) =22 4y 222
)23 ) 2

HAET ga x2 + y?2 = 25 & fdg R(3,4) W =0 @1 x-31&7 qAT y-3fe7 Bl HAer: f&9gail P don Q R el 7| afe
qlfdg O 9§ BIHR M dTel gd, [T S 2ot OPQ &7 3id &= o, & B r 8, dl r2 SRR & :

625 585
1) == 2) =2
1) =3 (2) 6

125 529
3) o0 4) =22
(3) 25 ) "2




Ans. (1)

Sol. Given equation of circle
x? +y2=25
. Tangent equation at (3, 4)
T:3x+ 4y =25

Ne ¥
TN
LN\,
T3

2
3

~~
e

o
N—

Incentre of AOPQ.
25 25 25 25
— X — X

I = 4 3 3 4
25 25 125’25 25 125
e e e
3 4 12 3 4 12

[o(__625 625 )_(25 25
75+100+125'75+100 +125 1212

Distance from origin to incentre is r.

12 12 72

Therefore, the correct answer is (1)

Probability
3. Let a computer program generate only the digits 0 and 1 to form a string of binary numbers

with probability of occurrence of 0 at even places be % and probability of occurrence of 0 at

the odd place be % . Then the probability that '10’ is followed by ‘01’ is equal to :
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(1)

(2)

(3)

Wik O|r |~ o+

(4)
AT fg—afal W@msl (binary numbers) @1 T& @Sl d9M & oy Ta H7Iex Ui dd 3id! 0 3R 1 & 34

UHR Sifvd (generate) W%ﬁﬁwqmwozﬁgﬁaﬁuﬁw%%amﬁwwmwo & B DI
ElIRED) %%\'IFﬁ 10" % 915 ‘01’ & 37 BT Wb ©

(1)
(2)
(3)

(4)
Ans. (3)

Wik Vlr B~ O|F

Sol. P(0 at even place) = , P(0 at odd place) =

P(1 at even place) = , P(1 at odd place) =

N|H N|R
WIN W=

P(10 is followed by 01)

2 1 1 1 1 1 1 2
= | =X=X=X=—|+|=X=X=X—
3 2 3 2 2 3 2 3

1 1
= — 4+ —

18 18
1

"9
Monotonocity

4, The number of solutions of the equation x + 2tanx = % in the interval [0, 2r] is :

(1) 5 (2) 2
(3)4 (4) 3
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Ans.

Sol.

3faRTel [0, 2n] § FHIBRIT X + 2tanx = g$%ﬁaﬁﬂ@ﬂ%

(1)5
(3) 4

(4)

(2) 2
(4) 3

X+ 2tanx = g in [0, 2x]

TT
2tanx = —-Xx
2
TT
2tanx = — - X
2
bs X
tanx = — - —
4 2

-X T
=tanxandy = — + —
Y L
3 intersection points

.. 3 solutions

option (4)
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3-D
If the equation of plane passing through the mirror image of a point (2, 3, 1) with respect to
line X;rl = yI3 = Z_+12 and containing the line X;Z = 1;y = ZII is ax+Py +yz =24, then
oa+B+7v is equal to :
(1) 21
(2) 19
(3) 18
(4) 20
. X+1 y-3 z+2 )
afe fdg (2, 3, 1) & @ > =TT =1 P AU YU Ui | BB ST Tl e, S ™
x-2 1-y z+1
3 -3 -1 Rerd g, &1 TRV ax +Py +yz=24%, @ a+P+y TRER T :
(1) 21
(2) 19
(3) 18
(4) 20
Ans. (2)
Sol.
A(2,3,1)
B x+1 y-3 z+2
— = - L
M! 2 1 o)
B (image)
Let point Mis (2L -1, A + 3, - A -2)
D.R.'sof AM lineare 2A.-1-2, A+ 3-3, -Ar-2-1
2\ - 3, A, -A-3

AM 1 line L1
L2220 -3)+1 (M) -1(-A2-3)=0
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M is mid-point of A& B

A+B
M =

2
B=2M-A
B= (-2, 4, -6)

Now we have to find equation of plane passing through B (-2, 4, -6) & also containing the line
x-2 1-y z+1

= = .. (1
3 2 1 (1)
Xx-2 _y-1 z+1
3 -2 1
oB

/Lz
P

Point P on line is (2, 1, -1)
5

by oflineLz2is 3, -2, 1

— - -

n || (b2 x PB)

-

B =-4i+3j -5k

aY

A

=71 +117 + k

S

- - N

.. equation of planeis r .nNn = a.n

P70+ 115 + k) = (=21 + 47 - 6K).(71 + 115 + k)
X+ 1ly+z=-14+44-6

7X+ 11y +z=24

Ta=7

=11

y=1

o+ B+y=19

option (2)
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Monotonocity

6 Consi : _ _ B {(Z—Sin[inM, x#0 .
. onsider the function f: R = R defined by f(x) = X . Then fis :
0 , x=0
(1) monotonic on (0, o) only
(2) Not monotonic on (=00, 0) and (0, o)
(3) monotonic on (-, 0) only
(4) monotonic on (-0, 0) w (0, )

(1

f(x)={(2's'”(§n|x|' X# 0 ot R e £1 R o R @1 AR SR | e f
0 , x=0

(1) ®aa (0, c0) W T& s (monotonic) &

(2) (-0, 0) TT (0, ) R Thfae T

(3) ¥ (-0, 0) W THf< &

(4) (-00, 0) U (0, ) = THfe &

Ans. (2)
Sol.
—(Z—Sinljx , X<0
X
f(x) = 0 , x=0
(Z—Sinljx , x>0
X
—x[—cos%j(—%j—(z—sini],x<0
f(x) = X

x(—coslj(—iz)+(2—sinlj,x >0
X X X

—lcosl+sinl—2, x<0
X X X

lcosl—sinl+2, x>0
X X X

Then f is not monotonic on (-co0, 0) and (0, ).
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VECTOR

7.

Ans.

Sol.

Let O be the origin. Let OP = xi+yj—-k and OQ =-i+2j+3xk, X, y « R, x > 0, be such that
‘@‘:JZ_O and the vector OP is perpendicular to OQ. If OR =3i+2zj-7k, z € R, is coplanar

with OP and OQ, then the value of x2+y2+2z2 is equal to :
(1) 2 (2)9
(3)1 (4) 7

AT O qeAfdg €1 a1 OP = Xi +yj-K @om 0Q =i +2j+3xKk, X, ¥y e R, x > 0 &, e forw ‘@‘:JZ_O

2 gorr |fw OP, 9o OQ & &wad &1 aff OR =31 +2zj-7k, z € R, W% OP T OQ @ Weddhd &, a

X2+y2+2z2 BT A 6K ¢

(1) 2 (2)9
(3)1 (4) 7
(2)

OP = xi +yj—k OP 1. 0OQ ~.OP.0Q =0

~~ a ~ ~ -X+2y-3x=0
0OQ =-i+2j+3xk 4x = 2y

PQ=(-1-x)i+(2-y)j+(3x +1)k

||72| = \/(-1 - X)2 +(2- y)2 +(3x + 1)2

V20 = (-1 -x) +(2-y)’ + (3x +1)’
20=1+x> +2x+4+y? -4y + 9x® + 1 + 6X
20 =10x2 + y? +8x + 6 — 4y

20 =10x? + 4x? + 8x + 6 — 8x

14 = 14x2 =

x=1lasx>0andy =2

x y -1 1 2 -1
-1 2 3|/=0, -1 2 3
3 z -7 3 z -7

1(-14 - 3z) - 2(7 - 9) -1(-z - 6)
-14-3z+4+z+6=0
22 = -4

X2 +y2+22=9
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Parabola, Ellipse & Hyperbola
8. Let L be a tangent line to the parabola y? = 4x - 20 at (6, 2). If L is also a tangent to the ellipse
2 2
X7+YF =1, then the value of b is equal to :
(1) 20 (2) 14 (3) 16 (4) 11

2 2
HAMT WRaed y2 = 4x - 20 & fdg (6, 2) W el ¥@r L & | afe L, <regd X?+YF=1 B A Th W T ©,
Tl b &1 A9 SRR ©

(1) 20 (2) 14 (3) 16 (4) 11

Ans. (2)
Sol. Parabola y2 = 4x - 20
Tangent at P(6, 2) will be

2y = 4(";6)— 20

2y = 2x + 12 - 20

2y = 2x - 8
y=x-4
XxX-y-4=0 ...(1)

o : x? y?
This is also tangent to ellipse > +F =1

Apply c? = a’m? + b?
(-4 =(2)(1) +b
b=14

Option (2)

Monotonocity

9. Let f: R = R be defined as f(x) = e*sinx. If F : [0,1] R— is a differentiable function such that

F(x) = j: f(t)dt, then the value of I:(F'(X)+f(x))exdx lies in the interval

330 331 327 329
(1) [——} 2) [——}
360 360 360 360
331 334 335 336
(3) [23L,334 (4) [332 336
360 360 360 360

Toll Free : 1800-212-1799

www.motion.ac.in | Email : info@motion.ac.in




Ans.

Sol.

AT F: R = R, A(x) = e*sinx gRT 9R¥I¥T 81 af F : [0,1] R Ud G-I Bad & foraad forg

F(x) = I:f(t)dt g ar J:(F'(x)+f(x))exdx T A = # W e ofwre § 8 ?

330 331 327 329
(1) [——} 2) [——}

360 360 360 360

331 334 335 336
(3) [23L,334 (4) [332 336

360 360 360 360
(1)

F'(x) = f(x) by Leibnitz theorem

1 1
j(F'(x) +f(x))e* dx =J.2f(x) e* dx
0 0

I =|2sinxdx

2 4 6
={1_(1_1_+1__1_+..}
21 41 6!
2

@< 2(1 -cos 1) <£
360 360
330 331
——<I<=
360 360

(1) is correct

DETERMINANT

10.
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If x, y, z are in arithmetic progression with common difference d, x # 3d, and the determinant

3 4\/5 X

of the matrix |4 Sﬁ y | is zero, then the value of k? is :
5 k z

(1)6

(2) 36

(3) 72

(4) 12
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3 42 x
I x, y, z TR AE F & I wrdemR d, (x # 3d) € @R g |4 52 y | @1 ORPe g ®,
5 k z

k2 &7 719 ® :
(1) 6

(2) 36

(3) 72

(4) 12

Ans. (3)

34«/§x
Sol. |4 52 y|=0
5 k =z

R:i - R: + R3 - 2R

0 42-k-1042 0

4 5\2 y|=0 {~ 2y =x+72}
5 k z

= (k-6v2)(4z-5y) =0

k =642 or 4z = 5y (Not possible *+ X, y, zin A.P.)

So k2 =72
Option (3)

Definite Integration

. 10[sin2nX] 1 -1 .
11. If the integral jo de:ae +pBe 2 +y, where o,B,y are integers and [x] denotes the
e

greatest integer less than or equal to x, then the value of a+p+7v is equal to :

(1) 20 (2)0

(3) 25 (4) 10
. 1

Ife TG ;O%dx=ae‘l+ﬁe_5+y g, SfEl a, B, y Qe & o [x] #ex™ PIie < x § dl
e

a+B+y BT HH KRR ©
(1) 20 (2) 0
(3) 25 (4) 10
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Ans. (2)
Sol. Given integral

1 .
I [smznx] dx = 1OI Lsin2nx] dx (using property of definite in.)
e 1x ™

foofi
=10 j0dx+je—x

P2
= - -10{ T =1o[ *—e‘ﬂ
= 107! —10e 2

2
comparing with the given relation,
oa=10,p=-10,y=0

a+p +y=0.
therefore, the correct answer is (2).

Differential equation
12. Lety = y(x) be the solution of the differential equation

cosx(3sinx + cosx + 3) dy = (1+y sinx(3sinx + cosx + 3))dx, 0<x< g, y(0) = 0. Then, y [%j

is equal to :

(1) ZIer(ZﬁliloJ (2) 2109(3[62+ 7]
(3)2log, [3@7'8} (4) 2log, [ZET”]
AT 3qhel FHIBIOT

TT

2

cosx(3sinx + cosx + 3) dy = (1+y sinx(3sinx + cosx + 3))dx, 0<x< , Y(0) = 0 &1 8

y-y(x)%l?ﬁy( jér\’l'sl'\’%\'

(1) 2|oge(zﬁ”°] (2) 2log, [@J
11 2
(3)2l0g, [”‘i‘sj (4) 2log, (Z‘ET“’J
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Ans. (1)
Sol. cosx (3sinx + cosx + 3)dy = (1 + ysinx (3sinx+ cosx + 3))dx ...(1)
(3 sin x + cos x + 3) (cos x dy — y sin x dx) = dx

dx
d(y.cosx) =
I(y ) 3sinx +cosx + 3
Yy COS X = 1
X 2 X
2+tan> 1-tan =
3 2x + )2( +3
1+tan* 2 1+tan® 2
2 2
sec? X
ycosx='[ ~ x2 ~
6tan” +1-tan’Z +3+3tan’ >
2" 2727 2
5> X 1 5 X
sec? = ~sec —dx
ycosx=I —I 2
2tan? —+6tan—+4 tan’ Z +3tan 2
2 2 + 2+
tan§+1
ycosx=1In|—2 | +¢c
tan§+2

Putx=0&y=0
c=-in(L}=m¢
[zj (2)

v(5) -2k
5+43

11

2\/§+10‘

n 2

=21In +1In2

=2
11

Limits

tan(n cos? 9)

13. The value of the limit lim ) is equal to :

—>Osm(2nsm 0

1 1
1) -= 2) -=
(1) > (2) 2

(3)0 ) 7
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Ans.

Sol.

tan(ncos2 e)
— = H Y RN T
6-0 sm(2nsm e)

lim

1 1
1
(3)0 (4) 2
(1)
Given,

tan(n cos? 6)
lim——m—=~
6-0 sin (Zn sin e)

tan(n - nsin? e)
= lim
0-0 sin (2n sin e)

( cos? 0 =1-sin? 6)

—tan(n sin’ e)
I|m—
6-0 sm(2nsm e)

i 1 (tan(nsinze)j( 2nsin’ 0 ] 1
= lim- = =-=

00 2 nsin® 0 sin(2r sin? 0) 2

(- tan(n-0)=~tano)

Therefore, the correct answer is (1).

Differential equation

14.

Toll Free : 1800-212-1799
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If the curve y = y(x) is the solution of the different equation

2(x2 +x5/4)dy—y(x+x1/4)dx =2x%/4dx , x > 0 which passes through the point (1,1—gloge 2),

then the value of y(16) is equal to :

@) [3-30g,3) @ 43+ Siog. 3)
(3) [?;—H%loge 3] (4) 4(331 8|oge )

Ife Sradmel FHIBROT 2(x2+x5/4)dy—y(x+x1/4)dx:2x9/4dx, X >0® 8 ab y = y(x) & ol fdg

(1,1—%Iogezj I BB ST &, a1 y(16) &1 A9 aRM6R © -

@) [3-30g,3) @ 42+ Sog. 3)
8 31 8
(3) (—+§Ioge 3) (4) 4(?—?096 3)
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Ans. (4)

Sol. dy_vy __ x"
dx 2x X5/4(X3/4 +1)

9/4

dx —llnx 1

X1/2

y.x"1/2 =J' x> x 2 dx
x4 (3% +1)

J-—Xl/z dx
(<344 1)
X = t* = dx = 4t3dt
J‘t2.4t3dt
3 +1)

t?2(3+1-1)
4]’ —Ein dt

af 2de - 4] t;ildt

3
A @ +1)+C
33

4x3/4

yx 12 = —% In(x¥* + 1) + C

W&

4 4
1-—loge2=—-—=10ge 2 + C
399773 Ge

1
3

= C=-

_4 5/4 : 3/4 VX
== -= +1) -2
y 3 X 3 x In(x 1) 3

y(16) =% x 32 —% x 4In9 —%

_124 32, 5 4(£—§In3]
3 3 33

Complex Number
15. Let Si1, S2 and Ss be three sets defined as

Slz{2ec:|z—1|s\/§}

S, ={zeC:Re((1-i)z)=1}
S;={zeC:Im(z)<1}

Then the set S; NS, NS5
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Ans.

Sol.

(1) has infinitely many elements (2) has exactly two elements

(3) has exactly three elements (4) is a singleton
AT A9 Ageerd S1, Sz @1 S3 = gRT g U B

Sl={ZGC:|z—1|sJ§}
S, ={zeC:Re((1-i)z)=1}
S;={zeC:Im(z)<1}

e S; NS, NS,

(1) raRfFAd™® g @ (2) 9151 <1 faId &
(3) 9 A Faud © (4) dacT Thb YIIT &
(1)

S1nS>2NS3

pa
<

(x—1)2+y252/

o)

X+y=1

Let, z = x + iy

Si=(x-1)2+y?<?2 ...(1)
S2=x+y2>1 ..(2)
Ss=y<1 ...(3)

= S1 N S2 N S3 has infinitely many elements.
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Permutation Combination
16.

Ans.
Sol.

Limits
17.
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If the sides AB, BC, and CA of a triangle ABC have, 3, 5 and 6 interior points respectively, then
the total number of triangles that can be constructed using these points as vertices, is equal to:

(1) 360 (2) 240
(3) 333 (4) 364
afs g st ABC @1 9 yaireii AB, BC @2 CA R %3l 3, 5 @17 6 affaRe fdg &, a1 fdgeil & o oraw
TR ST |ehel dTel Sl @ |l F&AT B
(1) 360 (2) 240
(3) 333 (4) 364
(3)
A
3 6
—o—o—0o—
B C

5
Total number of triangles
= 3Cy1 x °C1 x 8C;
+ 3C1 x 5C2 + °C1 x 3C2
+ 3C1 x 8C2 + 8C1 x 3C2
+ °C1 X 8C2 + 8C1 x °C2
=90+ 30+ 15+45+ 18 + 75 + 60 = 333

The value of
- [r]+[2r];...+[nr],

X—© n

Where r is a non-zero real number and [r] denotes the greatest integer less than or equal to r,
is equal to :
(1)0
(2)r
r
3 —
(3) 5

(4) 2r




lim [r]+[2r] : et [nr] ,

X—0 n

TRl r U YRR IR W& § 9T [r] 7eaH YOl < r g, & A a]IeR B
(1) 0
(2)r

(3) %

(4) 2r

Ans. (3)
Sol. We know that
r<f[r] <r+1
and 2r<[2r]<2r+1
3r<[3r] <3r+1

nr<[nr]<nr+1

r+2r+ ... + nr
< [r] + [2r] + ..... + [nr] < (r+ 2r+ ..... + nr) +n

n(n+1) n(n+1)
> S[r]+[2r]+ ..... +[nr] < >

n2 n n?

Now,
lim n(n+§).r _r
noo 2N 2
n(n+1)r
o r

and im-—2_ _F
n—o n2 2

So, by Sandwich Theorem, we can conclude that

lim [F]1+[2r]+..... +[nr] _r
n—w n 2

Binomial Theorem

6
18. The value of Z(Gcr : 6C6_r) is equal to :
r-0

(1) 1124 (2) 924
(3) 1324 (4) 1024
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Ans.

Sol.

Circle
19.
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6

Z(f’cr : 6C6_r) BT A IR T

r-0

(1) 1124 (2) 924
(3) 1324 (4) 1024

(2)

6

Z 6Cr6c6—r

r=0

=6C0.5Ce + ©C1.5Cs + ....... + 6C6.5Co
Now,
(1 + x)® (1 + x)®= (8Co + °Cix + ®Cax? + .... + 8Cex®) (°Co + 6Cix + ®Cox2 + .... + 9Cex®)
Comparing coefficient of x® both sides
6C0.5Ce + °C1 +5Cs + ..... + 6Cs.5Co= 12Cs
= 924
Therefore, the correct answer is (2).

Two tangents are drawn from a point P to the circle x> + y? - 2x - 4y + 4 = 0, such that the

angle between these tangents is tan™! [%) , where tan™! (%} (0, n). If the centre of the circle

is denoted by C and these tangents touch the circle at points A and B, then the ratio of the
areas of APAB and ACAB s :

(1)11: 4

(2)9:4

3)2:1

4)3:1

Th g PAIIX2 +y2 - 2x -4y + 4 = 0 R 3 Wef g A 78 2| 597 el X@nit & 9= &1 B

tan—l(%) ¥ o tan—l[%Je(oln) 2| At g &1 dvw C & Jur 3 W Y@ g @ et A qur B w

WY PRal ©, Al APAB @1 ACAB & &/3thall T 31UId © :
(1) 11 : 4

(2)9: 4

(3)2:1

4)3:1




Ans.

Sol.

(2)

0/2

12
Let o = tan‘l(?j

12
tan 6 =—
= 5

0
0 5
1-tan® 2~
2

.6 AM 6 PM
—=——, COS—=——
In AAPM, sin > X > P

S PM=_2_

2413

= AM =

3
V13

_1,6 9 _27
2 13 2413 26
0
Now, ¢ = 900 - —.
ow, ¢ >
In ACAM
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and cos2 =
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CM
Ccos ¢ =C_A

= CM = 1.cos[E_§]
2 2

2

NE

Area of ACAB = % x AB x CM

0
= 1l.sin— =
2

1 6 2 6

= — X —=X
23 I3 13

Area of APAB _27/26 _9
Area of ACAB 6/13 4

Therefore, the correct answer is (2).

Aliter
L
0/2 | b
L
3 3
Area of APAB = % and Area of ACAB = I;L
R +L R +L
RL?
red ratio < R+ L2 _ (LY
Therefore, required ratio =~ *+5 - | =
LR3 R
R% +L
0 2c0529
= cotzE = 62
2sin* =
2
1+ cosH
1-cos®
5
1+ =
_“T13 9
_5 4
13
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Inverse Trigonometric Functions

20.

Ans.

Sol.

The number of solutions of the equation sin‘l[x2 +%J+cos‘1[x2 -3

[x] denotes the greatest integer less than or equal to x, is :

(1)0
(2) 2
(3) 4
(4) Infinite

2

OTION

}:xz, for xe[-1,1], and

FHIBROT sin‘l{xz+%}+cos‘1{x2—§}=xz, for x e[-1,1], el [x] 7eTH YUl < X 8, & Tl B G

2

(1)0

(2) 2

(3) 4

(4) Infinite

(1)

There are three cases possible for xe[-1, 1]

CaseI: xc {—1,—\/2]

-, sin"* (1) + cos™* (0)

= X2 =

,2 ,2
II H S Al S A S
Case X ( 3 3]

+==m

(1
ki
2

NIa

= x==+Jr — (Reject)

- sin™'(0) + cos™! (-1) = x?

= 0+n=x°

Case III: xc [\/g, 1J

= x=+Jr — (Reject)

-, sin”'(0)+cos™! (0) = x*

= x2=n = x=+/r (Reject)

-. No solution. There, the correct answer is (1).
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SECTION - B

Binomial Theorem

n
1. Let the coefficients of third, fourth and fifth terms in the expansion of (X+%) ,X#0,be in the
X

ration 12:8:3. Then the term independent of x in the expansion, is equal to .........

W(H)f_zj X %0, % TR ¥ deR, < o e URt @ e 12:8:3 & e # ¥ A 39 WER 4 x W

WA UG B ... |
Ans. (4)
a r
Sol. T.,-= ncrx”‘r.(gj
— ncrarxn—3r

_n. 2, ,n-6 _n~ 33,09
T;="cax", T,="cax

TS _ nc4a4xn—12
coefficient of T, "c,@® 3 3
" coefficient of T,  "c,a® a(n-2) 2
= ah-2)=2 ... O]
coefficient of T,  "cj.a® 4 8
coefficient of T;  "c,a* a(n-3) 3
3
= -3)= = .
a(n-3) > (ii)
. - 1
by (i) and (ii) n =6, a = >
for term independent of *x’
N-3r=0=r=12 =r= g=2
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MATRIX

2. Let A = E ﬂ and B = [}ﬂ # [8} such that AB = B and a + d = 2021, then the value of ad-bc is
equal to .............. .
AT A = E 2} HWB=[E}¢{8} g e ol AB = BadaTa + d = 2021 8, @ ad-bc &1 99 sR1&R
B |
Ans. (2020)
Sol. A= {a bl g= m
c dj B
AB =B

iR
c d] |B] B B
aa+bp| |« = ao+bp=a ....(1)
ca+dB| |B and co+dB =B ....(2)
a(a-1)=-bp and ca =B(1-d)

-b

L_ P g &
B a-1 B C

-bc=(a-1)(1-d)
-bc=a-ad-1+d
ad-bc=a+d-1

= 2021-1
= 2020
Maxima & Minima
3. Let f: [-1,1] » R be defined as f(x) = ax?+bx+c for all xe[-1, 1], where a, b, ¢ ¢ R such that

f(-1) = 2, f'(-1) = 1 and for x <[-1, 1] the maximum value of f” (x) is % If ix) <o, xe[-1,

1], then the least value of o is equal to ............... .
qe1f: [-1,1] » R,
f(x) = ax?+bx+c x <[-1, 1], a, b, ¢ ¢ R X1 uR"f¥d B, w&fd f(-1) = 2, f(-1) = 1 8, @0

xe[-1, 1] & forw ' (x) &1 Af&daw A9 %%\'I afe f(x) < o, xe[-1, 11 8, @ a &1 fFF=9a9 a9 &
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Ans.

Sol.

(5)

f(x) = ax?> + bx + ¢
f'(x) = 2ax + b,
f'(x) = 2a

Given f"(-1) =%

U
Q
I

f(-1)=1 =>b-2a=1 =bs=

f(-1)=a-b+c=2 =>Cc=

&0 Nw Be

Now f(x) = % (X2 + 6x + 13), xe[-1, 1]

FO) =7 (2x+6)=0  =x=-3¢[-1,1]

f(1) = 5,f(-1) = 2
f(x) <5

SO Ominimum = 5

Definite Integration

4.

Ans.

Sol.

Toll Free : 1800-212-1799
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e
Let I, = L x? (Iog|x|)n dx, where n eN. If (20)I,, = alg +BIg, for natural numbers o and B, then

o-B equal to ....cceeeeinns .

a1 =Ilex19 (log|x|)" dx & wiEf n eN & afk o= quier adon BB fw (20)10 = oly + Bl & o o-p

201, = (e*° - 101, (1)

20, = e*° - 9l )




a=10,=9 = a-p=1

Area Under the Curve
5. Let f: [-3, 1]» R be given as

min{(x+6),x?}, -3,<x <0
f(x)=
max{\/;,xz}, 0<x<1.

If the area bounded by y = f(x) and x-axis is A, then the value of 6A is equal to ............... .
aqrf:[-3, 1]- R
min{(x+6),x2}, -3,<x<0
f _{max{&,xz}, 0<x<1.
g1 fear ar 81 afT y = A(x) AT x-3187 gRT f*R &5 &7 &5t A 8, dl 6A SRT6R ...

Ans. (41)
Sol.

-2 0 1
Area is j(x+6)dx + J.xzdx + J'&dx:A
-3 -2 0

1
A [X_TO + Fx”z}
2 3, 3 0
7 8 2 41
==+ = += ==
2 3 3 6
So, 6A = 41
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VECTOR

6.

Ans.

Sol.

Let X be a vector in the plane containing vectors @ =2i-j+k and b =i +2j-Kk. If the vector X

176

is perpendicular to (3?+2}—I2) and its projection on a is >

, then the value of |>”<|2 is equal to

ofdd § dT SEBT @ W YeIg %?ﬂ?ﬁ |§<|2WHWW%‘ ...................
(486)
Let, x = k(a+xrb)

I. xis perpendicular to 3i +2j -k
KE2 +1)3 + (20 - 1)2 + (1 -2)(-1) = 0
= 8A+3=0
-3
A ==2
8

II. Also projection of xon a is therefore

k==-x8
ORI

k=8

- 13~ 14~ 11~

=827 -k

X 8[8' 8]+8)

=137 -14j+11k

|x |2 =169 + 196 + 121 = 486

Central tendancy & differention

7.
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Consider a set of 3n numbers having variance 4. In this set, the mean of first 2n numbers is 6
and the mean of the remaining n humbers is 3. A new set is constructed by adding 1 into each
of first 2n numbers, and subtracting 1 from each of the remaining n numbers. If the variance of
the new set is k, then 9k is equal to ................... .




3n EARI BT Vb YT ©, FTadl AR 4 2| 59 Gqd H UPH 2n GRS P AR 6 AT UY N HEreAl
BT AR 3 €| UUH 2n GEIR A Ud H 1 SIS BR dAT AY n Gl H Ue A 1 "l IR VD AT Yy
AT AT B | AR T AT BT YR K B, A OK TR B o, !

Ans. (68)
Sol. Let first 2n observations ae xi1, x2 ............ , X2n0
and last n observations are yi, y2 ........... , Yn
Now, & =6, & =3
2n n

Z(Xi+1)+2(yi_1)=15n+2n—n=E

Now, mean is

3n 3n 3
x; +1)° —1)° 2
Now, variance is Z( +1) 312(»/' ) _(§J

_ Zx,z +Z:yi2 +2(in —Zyi)+3n —(EJZ

3n 3

_ 87n+2(9n)+3n (16
B 3n (?j

2
29+6+1—[%j

_ 324-256 68 _
9 9

=% = 68

Therefore, the correct answer is 68.
DETERMINANT

k

8. If 1, logi0(4*-2) and logio [4" +?jare in arithmetic progression for a real nhumber x, then the
1 2
2| X-=| x-1 X
3
value of the determinant 1 0 x |is equal to :
X 1 0
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afy e arafas F=r x @ v 1, logio(4X-2) @ |0910(4X +§j G s T 1o B B | N

Z(X—lj x-1 x?
2
1 0 X|dIHH SRR T :
X 1 0

Ans. (2)
Sol. 1, Logiy(4*-2), Loy, (4* +§jin AP.

2. Logys (4 -2) =1 + Log,, [4X +%}

Log;, (4" - 2)2 =log,, (10.[4X + %D

2
4 —2) = 10.(4* +§]

2
4X) +4-4.4=10.4" +36

(

(

(4*)2 -14.44-32=0
(4) +2.4*-16.4 =320
4x (4X +2)—16.(4X +2) -0

(4X +2)(4X —16) -0

4 =-2 4 =16
rejected X =2
2(x-1/2) x-1 x?
Therefore 1 0 x‘
X 1 0
31 4
=1 0 2
210
=3(-2)-1(0-4) +4(1-0)
=-6+4+4

2
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Ans.
Sol.

Let P be an arbitrary point having sum of the squares of the distances from the planes x + y + z
=0,/x-nz=0and x - 2y + z = 0, equal to 9. If the locus of the point P is x2 + y2 +z2 = 9,
then the value of I-n is equal to ................

WPwﬁWﬁg%WWx+y+z—O Ix-nz=0dax -2y +z=0%3RA & a0l &
ARThS 9 & | AfX fig P &1 fdguer x2 + y2 422 = 9 8, @I [-n &1 AF TR Bevvrvererrnnas |

(0)

Let point P is (a, B, v)

2 2 2
[OH‘B"'YJ +(Ea—nyj +[G_ZB+Y] -9
\/§ N +n? ‘/g

(X+y+2z)° N (n -nz)? N (x - 2y+2)?

Locus is =9
3 24 n? 6
1 2 1 n? 1 (n
X2 | SH5—= | +y2+22 |2+ +2zx | -——1[-9=0
(2 ,€2+n2J Y {2 ﬂ2+n2] (2 £2+n2J

Since its given that x2 + y2 + z2 =9

After solving / = n,

then/-n=20

Solution of Triangle

10.

Ans.

Sol.

(2n - 1)7'[

Let tana , tanp and tany ; o, B,y # ,n e N be the slopes of three line segment OA, OB

and OC, respectively, where O is origin. If circumcentre of AABC coincides with origin and its

2
cos3a + Ccos3B +cos3y ) .
is equal to
COS 0. COS B CoSy

orthocentre lies on y-aixs, then the value of [

AT @9 Y@REST OA, OB @1 OC (O HAfdg 8) @ Yaurarg s tana , tanp @ tany
(2n—1)n

5 ,n e N) 2| afRAABC &1 uRaws wafdg & a1 sHaT dW@a= y-3i W 2

(o, B,y 7

2
cos3a + cos 3B + cos 3y SR — 3
COS 0. COS P COS ¥

(144)
Since orthocentre and circumcentre both lies on y-axis
= Centroid also lies on y-axis
= Xcosa =0
cosa + cosfp + cosy =0

= cos® o+ cos’® B+ cos® y = 3cosa cosP cosy
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~ €os3a + cos 3 + cos 3y
B COS 0. COS 3 COS ¥

4(cos’ o+ cos® B+ cos® y) - 3(cos o + cOS B + oS ) "
B COS 0. COS B COS ¥ -

cos 3a + €os 3B + cos 3y
COS 0. COS B cosy

2
then, [ ] = 144
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