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Q.1  Suppose the vectors x,, X, and x, are the solutions of the system of linear equations, Ax=b when
the vector b on the right side is equal to b,, b, and b, respectively.

1 0 0 1 0 0
if 17 1., =) 21,x,=| 0),b, =) 0],b, =] 2 jandb, = 0 , then the determinant of A is equal to
1 1 1 0 0 2
AT A X, X, AT X, XD AHHbRol (bR Ax=b & &l &, STdfdb <73 SR Bl Al b e b, b, dAb, &
1 0 0 1 0 0
%|Hﬁ X1= 1 ,X2: 2 ,X3: 0 ’b1= O ,b2: 2 HQITb:,’: O ,§la>|_ Azﬁ ﬁ EBTI‘W%
1 1 1 0 0 2
1)2 2 1 3 3 4) 4
(1) (2) 3 (3) 3 (4)
Sol. (1)
a a4, a,

A=|a, a; aq

7 a8 a9 3x3

a+a,+a;,=1 2a,+a,=0

a,ta;+a;,=0 2a,+a,=2

a,+a,+a,=0 2a,+a,=0

a,=0,a,=0,a, =2

sag=-lLas=1, a,=0 = a =¢,a,=-1, a,=-1
1 0 O

_|-1 10
-1 -1 2

[Al =2(1)=2

Q.2 Ifaand b are real numbers such that (2+a)* =a+ba, where o= then a+b is

—1+iﬁ
2

equal to:

—1+iﬁ
2
(1) 33 (2) 57 (3)9 (4) 24

Ife a @ b WA arafde d@a & f6 (2+ ) =a+bo, 8 SE o= g, d a+b &1 A B:
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Sol. (3)
Q+a) =a+ba

4
£2+\/§;_1J =a+ba

SR

2 2 2

2 2 2 2
b biv3
=a——+
2 2
@:&:b:9
2 2

a=0..a+b=9

X
Q.3 Thedistance of the point (1, -2, 3) from the plane x-y+z=5 measured parallel to the line 5 = 5 = —_6 is:
. XYy V4 .
fig (1, -2, 3) & GHAA x-y+2z=59 %@15=§=_— & FHIAR A g g3 8
1 l 2)7 3 Z 4)1
(1) 5 (2) (3) 5 (4)
Sol. (4)
Equation of line through (1,-2,3) whose
dr’s are (2,3,-6)
x—1:y+2:z—3zi
2 3 -6
any point on line (24 +1,34—-2,—61+3)
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putin (x—y+z=5)
20+1-31+2-6A+3=5
-TA=-1

a=l
7

distance = \/(2},)2 +(3A) +(61)°

V422 +922 43622 =74 =1

22 (x) —x*f2(t) B
t—Xx

0.

Q.4 Let f:(0,00) > (0,0) be a differentiable function such that f(1) = e and %gn
If f(x)=1,then x is equal to :
: . PP (x)-x(t
A1 £:(0,00) = (0,00) Th U @b Hed § fb f(1) = e don ltlm (Xt) LN
—X —X
f(x)=1, 8 @ X &1 74 8:

=0.7| 3fe

(e (2) 2 (3) - (4) 5
Sol. (3)
fhy=e
2 r2 2 r2
llmtf (x)_xf (t)
1—>x 1—Xx
L' Hospital

lim (2 (x) =25 (1) f (1))
= 25/ (x) = 227 f(x)- ' (x) = 0
2/ ()| (x) =%/ (x)} =0

S _1

f(x) x

In f(x)=Inx+Inc

S(x)=cx
ifx=1,e=c
y = ex

=)

1
SLiff(x)=1 =>x=—
e
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Q.5 Contrapositive of the statement :
‘If a function f is differentiable at a, then it is also continuous at a’, is:
(1) If a function f is not continuous at a, then it is not differentiable at a.
(2) If a function f is continuous at a, then it is differentiable at a.
(3) If a function f is continuous at a, then it is not differentiable at a.
(4) If a function f is not continuous at a, then it is differentiable at a.
YT IS TH B f, @ W JGHA-N &, dl I8 a W Fad |l & &1 e e $U 2
(1) Ife t& wed f, a W §dd 9l g, d1 I8 a R Jahad el ¢ |
(2) I t& werd f, @ R ¥dd g, I I8 @ W AqH-1 2 |
(3) It t& Wt f, @ R ¥dd g, A1 IE a W JdHA-1g 81 © |
(4) afe T& werd f, @ W Fdd 781 g, Al I8 @ W JdHA-1d ¢ |

Sol. (1)
Contrapositive of P - q = ~q - ~p

Q.6 The minimum value of 2snx42cxjs;
2542005 ] RYATH A B!

1

(1) p ) , = (3) gt (4) ;"
Sol. (2)

y — 2$inx + 2cosx

by Am >GM

zsinx +2cosx . \/W

— 2

Sin X +CO0S X

2$inx + 2cosx > 21' 2 5

2+sinX+C0S X 2.2 -1,

) ) 1
2sinx 4. Dcosx >2 2 (ZSmx + 2ttos><)min = 272 = 2\/5

Q.7 If the perpendicular bisector of the line segment joining the points P(1 ,4) and Q(k, 3) has
y-intercept equal to -4, then a value of k is:

afq fagaii P(1 ,4) T2 Q(k, 3) &1 A alel YERIvE & daaalgHIsid b1 y-37d: Wos —4 8, 1 K &1 U A 8:

(1)-2 (2) Vis (3) Vi (4) -4
Sol.  (4)
mPQ—%:mlzk—l
. k+1 7
id PO=|—,—
mid point of PQ ( 5 ’2}

equation of perpendicular bisector
7 k+1
——=k-)| x—
y=3 ( )( 5 j

for y intercept put x=0
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7 (k*-1
= —_—— :—4

K-1_15
2

=k=44

Q.8 The area (in sq. units) of the largest rectangle ABCD whose vertices A and B lie on the x-axis and
vertices C and D lie on the parabola, y=x?-1 below the x-axis, is:
I FIH 91 317 ABCD, fords 2y fdg A @2 B, x - 31e1 iR Rerd € 9y fdg C den D, x - 3181 & 9, WRaerd

y=x2-1 W RJq &, &1 &7%at (a7 sH13al H) B8

2 4 N 4
(D) 55 2 3 3) 35 4 35
Sol.  (4)

y

y=x’-1
(_alo) (alo)
Al B/

D~— c(a,a’>-1)
(-a,a’>-1)

Area = 2a(a2 —1)
A=2a’-2a
dA

—=6a"-2=0
da

a:ilx/g

2 2 246 4

N A N S V]

Q.9 Theintegral J‘n//: tan’ x.sin’ 3x(2sec’ x.sin’ 3x + 3tanx.sin 6x)dx is equal to:

HHTh o .[n//: tan® x.sin? 3x(2sec’ x.sin” 3x + 3tanx.sin 6x)dx &1 A9 2:

(1) 3 (2 -5 (3) -5 (@) 1o
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Sol.

Q.10

Sol.

(2)

/3

| = J. 2.tan’ xsec” xsin’ 3x + 3tan‘x sin?3x. 2sin3xcos3x dx

/6

1 /3

=5 J. 4tan’ xsec® xsin® 3x + 3.4tan’xsin®3xcos3xdx

/6

=—ﬂ/3— tan* xsin® 3x ) dx
Ik
2l 4%

1

. /3
= —[tan4 xsin’ 3x}

/6

[\

1 11 1
- 5[9.(0)—5.5(1)} -

If the system of equations

X+y+z=2
2X+4y-z=6
3X+2y+rz=u
has infinitely many solutions, then
afe IRl & e
X+y+z=2
2x+4y-z=6
3X+2y+rz=u
% 3 8 g, -
(1) A-2p=-5 (2) 2 +p =14
(2)
11 1
D=0 2 4 -1=0
32 A

(42 +2) =124 +3)+1(4-12) =0
4+2-21-3-8=0

2i=9:>i=2
2
2 1 1
D =6 4 -1 -0
u 2 -9/2
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R T = e fenedt & u=

Q.11

Sol.

Q.12

Sol.

=>u=5
Now check option
2h+u=14

In a game two players A and B take turns in throwing a pair of fair dice starting with player A and
total of scores on the two dice, in each throw is noted. A wins the game if he throws total a of 6
before B throws a total of 7 and B wins the game if he throws a total of 7 before A throws a total
of six. The game stops as soon as either of the players wins. The probability of A winning the game
is:

T Wl H a1 RgeArs! A den B a1 a1 A SFWEd Ul @ gTH Pl Bobd 8, STdid RacIrs] A Wl 3RS PR 8, ol
P R S URA O 3MY 3hi $T AN Al fha1 SIa1 2 | Afe B §RT hab Y Tl & 37T BT AN 7 377 4 Usel A
R % Y G & (bl BT I 6 3 SI1dl &, a1 A Siddl & STafd A §RT Bd 1T Ul & 3] &1 AN 6 3 4 U
B ERT ®& Y Ul & 3[dhi BT AR 7 37 ST 7, Al B Siaal & | b Ml o Raarel & Sfiiae R el §91< 81 Sl
2l A WA Pl A &I ITRidar &

5 31 30 5
(1) 37 (2) & )4 4 ¢
2
sum total 7 = (1,6)(2,5)(3,4)(4,3)(5,2)(6,1)
I
(sum) = 36
sum total 6 = (1,5)(2,4)(3,3)(4,2)(5,1)
P 6) = 2
(sum 6) = 36
P(A,)) = P(6) + P(6).P(7).P(6)+....
5 31 30 5
= — F——X——X—+.....
36 36 36 36
=l
B ﬁ 5x36 5x36  5x36 30
T 120 T 36x36-31x30  1296-930 366 61
36x36
If for some positive integer n, the coefficients of three consecutive terms in the binomial expansion
of (1+x)"*> are in the ratio 5:10:14, then the largest coefficient in this expansion is :
AMT fB gqunies n & fog, (1+x)" & fgus 9aR 4 9 Har7d Ual & orie 5:10:14 & Furd 4 8, a1 39 TR
H 9 991 [UD 8
(1) 792 (2) 252 (3) 462 (4)330
3
Tr :Tr+1 :Tr+2
e M C M e, =5:10:14
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(n+5)! . (5! 5
(r=1)=(m+6-r)! rla+5-r)! 10

roo 1 (r+D!(n+4-r!_5
n+6-r 2 ri(n+5-r)! 7
2r=n+6-r
3 6 . r+l 5
r=n+ ..(1) nis—r 7
7r+7=5n+ 25-5r
12r=5n+18 .(2)
S 4n+6)=5n+18
n=6

. (1 +x) largest coeff = "'C, = 462

I tan x, |x[g1
. f(x) = .
Q.13 The function 1 is

E(IXI—I), | x|>1

(1) both continuous and differentiable on R—-{-13}

(2) continuous on R-{-1%} and differentiable on R-{-1,1}
(3) continuous on R-{1} and differentiable on R-{-1,1}
(4) both continuous and differentiable on R-{1}

T
Z+tan'x, |xI<1

o T = T

2
(1) R-{-1} # ¥dd 3R @by, S 2 |
(2) R-{-1} ¥ waa dm R-{-1,1} ¥ @d®Ha=1T ¥ |
(3) R-{1} & |ad @ean R-{-1,1} # @hHag & |
(4) R-{1} 9 ¥dd IR adH=1, S 2 |

(Ix1-1), [xP1

sol. (3)
T otanx xe[-11]
4
l(x—l) x>1
fx)= | 2
%(—x—l) x<-1
atx =1
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f(1) = % f(1*) =0

.. discontinuous = non diff.
atx=-1

f(-1)=0 f(-17) = %{+1—1} =0

cont.atx =-1

o xe[—l,l]

1

— x>1
Fx)= | 2
1

—= x<-l
2

dy y +3x

Q.14 The solution of the differential equation ax m +

=0 js:

(where c is a constant of integration)

dy  y+3x
dx log,(y + 3x)

(STEf ¢ Udh FHIEHAT R B)

+3=0 &7 gof &

(1) x-log (y+3x)=C (2) x- %(Ioge(y +3x)) =C

(3) x-2log (y+3x)=C (4) y+3x - %(Ioge x) =cC
Sol. (2)

dy__y+3x 4

dx fn(y+3x)

Letln(y +3x) =t
! .[Q+3J=£
yv+3x Udx dx

(dy J y+3x
| =3 =
dx En(y+3x)
dt _ y+3x
dx t

(y+3x)
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= tdt = dx

t2
—=Xx+c

2

1 2
5(111()/4—3)(7)) =X+4cC

Q.15 lLet A -0 bein R. If a and B are the roots of the equation, x2 1 x + 20 =0 and o and v are the

roots of the equation, 3x2 _10x + 270 = 0, then % is equal to:

AMT L 2 0,RHATIAR o TA P TG, x2 4 x + 21 = 0 D A 8 AR o AT ¥ FHERT 3x2 _ 10x + 27k = 0

@ e g A L e i
(1) 27 (2)9 (3) 18 (4) 36
Sol. (3)
X2 =X+ 21 =0 (a,p)
3x* =10x+274=0(a,7)
3x*=3x+61=0
— + —
~7x+211=0

soa=3A Put in equation
M2-3r+20=0

M2-A=0 = A=
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Q.16 The angle of elevation of a cloud C from a point P, 200 m above a still lake is 30°. If the angle of
depression of the image of Cin the lake from the point P is 60°,then PC (in m) is equal to :

T ReR Tie atell 3l & dct 9 200 #Wier @1 $a18 R Rerd U fawg P4 th a1 C &1 =13 divr 30° 2|
afe C o et § ufdfda &1 P 9 @8- ®1v1 600 2, a1 PC (Hiei #) 2:

(1) 20043 (2) 40043 (3) 400 (4) 100
Sol. (3)
C
h-200
p 4300 m h
60° x
200 | 200
h
c'(Image)
h=200 =tan30° h+200 = tan 60°
X X
h+200
h—-200
h + 200 = 3h - 600
2h =800
h =400
h—200 =sin30°
PC =400 m

50 n
Q.17 Let QX = LJIY =T, where each X, contains 10 elements and each Y, contains 5 elements. If each

element of the set T is an element of exactly 20 of sets X;’s and exactly 6 of sets Y/s, then n is
equal to :

W@Xizgx=T,§m€w®Eﬁ X# 10 faud € qen s Y, H 53ayd & | e T 1 YA 3fqdd Sih
20, X" qq=di @1 U 3(qdq & oM S 6, Y, AYeRrdl Bl U Hadd &, Al n P A &
(1) 15 (2) 30 (3) 50 (4) 45

Sol. (2)
50x10  nx35

20

2 s 7NT
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1
Q.18 Let x=4 be a directrix to an ellipse whose centre is at the origin and its eccentricity is 3 If

P(1,B),B > 0is a point on this ellipse, then the equation of the normal to it at Pis :

HM x=4 T U Qe @1 T uar 8, e o9 qa fdg i 8 don & den s Svadr %%Ilﬁ%{
P(1,B),B> 039 efaxt W Rerd vs fdg 2, @1 59 P R Wi 1Y Afieid b1 TR0l &

(1) 8x-2y=5 (2) 4x-2y=1 (3) 7x-4y=1 (4) 4x-3y=2
Sol. (2)
1 a
= — = —:4
€ 2 X e
—Sa=2
b’ 1 b’
2= 1—— — = 1-—
© 4 4
b 3
—=—=b2=3
4
2 2

a’x b’y 2 g2
Equationof normal ———— =4 -b
X g
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R T = e fenedt & u=

Q.19

Sol.

Q.20

Sol.

Q.21

Let a,, a,, ..., a, be a given A.P. whose common difference is an integer and S =a,+a,+ .... +a
Ifa,=1, a,=300 and 15<n <50, then the ordered pair (S, _,, a,_,) is equal to:

AT @,, 8y ..., @, TP A T3 AHR A1 &, fTIh1 AR Tb quiidh & o1 S =a,+a,+ .... +a,.8 1 A a,=1,
a,=300 d1 15<n<50, &, &1 ®Ad ¥ (S, _,, a,_,) WK &

21) (2480,248) (2) (2480,249) (3) (2490,249) (4) (2490,248)

n*

a,=1,a =300,15<n<50
300=1+(n-1)d

1 299
(n-1)=—
dcan 23 o0or 13
ifn-1=13
n=14
reject
ord=13
n-1=23
n=24

20
S, = 7{2+19.13} a,,=1+19.13

a,, = 248
= 10{249} = 2490
(S,0r8,) = (2490, 248)

The circle passing through the intersection of the circles, x?+y?-6x=0 and x?+y?-4y=0, having its
centre on the line, 2x-3y+12=0, also passes through the point:

Al X2+y2-6x=0 T x2+y2-4y=0 & U= gl A 8 HR S aIe 98 ax [l ds 3@ 2x-3y+12=0,R
Rerd &, fr=1 9 A 519 fag 4 0 &1 &R 1@ 8, a8 &

(1) (-1,3) (2) (1,-3) (3) (-3,6) (4)(-3,1)

(3)

S, +A(S5,-S5,)=0

X2 +y?-6Xx+ A4y -6x) =0

X2+y2-6x(1+A)+4ry =0

Centre (3(1 + 1), -2\) putin2x -3y +12=0

6+61L+61+12=0

123 =-18

r=-3/2

- Circleisx?+y?+3x-6y =0

Check options

Let {x} and [x] denote the fractional part of x and the greatest integer < x respectively of a real

number x. If jon {x}dx, Ion [x]dx and 10(n2—n),(n e N,n > 1) are three consecutive terms of a G.P,
then nis equal to

HHT {X} T [X] B T IRl TR X B BwTedep 4T 1 Hewd b < X D <2 & | IR jon{x}dx,jon[x]dx

de1 10(n?-n),(n € N,n > 1) U& TOIR 2] & A9 HAN U< &, Al NPT A 8
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Sol. 21

J:{x}dx =n'1|.xdx

0

I

S
7~ N\
t\)|><N
N——

I
NS

j’.[x]dx - j.0+j.ldx+i.2dx....+nj:(n—l)dx

0 0 1

2
_ ﬁ,n(n_l),lo(nz—n)aGP
2 2
2 —
-2 ("4 )2 tom(n-1)

n-1=20;n=21

Q.22 Atest consists of 6 multiple choice questions, each having 4 alternative answers of which only one
is correct. The number of ways, in which a candidate answers all six questions such that exactly
four of the answers are correct, is
T e H 6 Fgfdeed] U & dU1 YD U B IR & (oY 4 f[dbed & R & dddl U HE1 8 | T wiemedi g
|l 6 Ul & IR 39 UHR o, Alfds I9db SIdh 4 U & IR Fal 81, b D] $I A& B

Sol. 135
6C, X1 x 32=15x9 =135

n A2 ™ A2 ™ A2
Q.23 If 3 =2i + ] + 2k, then the value of ix(axi) +j><(a><j) +k><(§><k)‘ is equal to
n A2 ™ A2 ™ A2
aﬁ5=2€+3+21€,§,?ﬁ ix(ﬁxi) +j><(5><j) +k><(§><k) BT AE B
Sol. 18
R 2 AT
ix(?zxi) =‘5—(a.i)i

A A2
=|j+2k[ =1+4=5

Similarly

}'x(ax})r =‘2§+2I€‘2 —414-8

~ ~\ |2 ~ A2
kx(axk) =pi+j[ =4+1=5
~5+8+5=18
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Q.24 Let PQ be a diameter of the circle x?+y?=9. If o and B are the lengths of the perpendiculars from
P and Q on the straight line, x+y=2 respectively, then the maximum value of of is
AMT PQ ad x2+y?=9 &1 Ud AN ¢ | Afe P 2 Q | ¥@T x+y=2 W Wid MY & &I dGrsaf HH: o 7207 B &,

al ap &1 Af&HdH 74 B
Sol. 7

Q(acos ,asin )
o B

o]
(-acos ,-asin )

v X+y=2
o 3c0s0+3sin9—2|
N
B +3cost9+3sin0+2|
V2 |
|(3<>089+3sin9)2—4| 94+ 9sin26 — 4 549sin20
ap = s af=l————|=saf=|—F7
2 | 2 2
9+5
a =—2=7
ﬂmax 2
Q.25 If the variance of the following frequency
distribution :
Class : 10-20 20-30 30-40
Frequency : 2 X 2

is 50, then x is equal to
fe 1 IRIRaT e

ol : 10-20 20-30 30-40
RN : 2 X 2
BT R 508, T X BT HH ©
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&R fam... & v faendft R

Sol. 4
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Nitin Gupta ' Shiv Modi Ritik Bansal Shubham Kumar
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KOTA’S PIONEER IN DIGITAL EDUCATION
1,95,00,000+ viewers | 72,67,9004 viewing hours | 2,11,0004 Subscribers

SERVICES SILVER GOLD @ PLATINUM FEE STRUCTURE

Classroom Lectures (VOD) O

Live interaction NA CLASS SILVER GOLD PLATINUM
Doubt Support NA 7th/8th FREE %12,000 | ¥35,000
Academic & Technical Support NA 9th/10th | FREE %15,000 | 40,000
Complete access to all content NA 11th FREE £29999 | ¥49,999
Classroom Study Material NA 12th FREE ¥39,999 | ¥54,999
Exercise Sheets NA 12th Pass | FREE 39,999 | ¥59,999
Recorded Video Solutions NA + Student Kit will be provided at extra cost to Platinum Student.
OIS NA % SILVER (Trial) Only valic 7 DAYS or First 10 Hour's Lectures.
Revision Material NA ** GOLD (Online) can be converted to regular classroom (Any
Upgrade to Regular Classroom program | Chargeable | Chargeable Free MOTION Center) by paying difference amount after lockdown.
Physical Classroom NA NA **% PLATINUM (Online + Regular) can ble converted to regular
Computer Based Test NA NA I(:)I:z;::zrr: (Any MOTION Center) without any cost after
Student Performance Report NA NA

Workshop & Camp NA NA

Motion Solution Lab- Supervised NA NA New Batch Starting from :

learning and instant doubt clearance

Personalised guidance and mentoring NA NA 16 & 23 september 202“

Zero Cost EMI Available

M 4 wH.0.: 394, Rajeev Gandhi Nagar, Kota
OT I 0 N www.motion.ac.in |3 : info@maotion.ac.in



