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ALLEN®

Topic : Centre of Mass (Momentum & Collision) & Magnetic Effect of Current

PART-1 : PHYSICS
HTT-1 : ‘l-ﬁﬁﬁ?ﬁil'ﬂ
SECTION-I : (Maximum Marks: 80)
This section contains 20 questions. Each question has 4 options for correct answer. Multiple-Choice Questions

(MCQs) Only one option is correct. For each question, marks will be awarded as follows:

Full Marks : 44 If correct answer is selected.
Zero Marks : 0 If none of the option is selected.
Negative Marks : —1 If wrong option is selected.

@ue-] ; (Aferran 3iw: 80)
36 T § 20 ¥4 ) T3 T F Tt I F for 4 Forered 2| sgfaeredi w5 (MCQs) Fae U foehed Bt 21 T T %
quf 3% D +4 I HE ST TR
FFHE 0 RS A foerey T TR
FUCHF 3% ;1 e TeAd forshed AT 1T 8|

1. A body of mass 'm' moving with a constant velocity V hits another body of the same mass moving with the same
velocity V but in the opposite direction and sticks to it. The velocity of the compound body after collision is :-

Toh 0T STV 8 U EH 01 H ZohUrdT © St ST o V' & e fammm o 7ife st T €SI Tt o aeeird gl o

Teraes STt 2, v 31feaw 3 39 FISR -
(A) V (B) 2V (C) V2 (D) 0
Ans.D

Sol. @_)V 1@ @—w

mv — mv =2mv’

v =0

2. Two block of masses 10 kg and 4 kg are connected by a spring of negligible mass and placed on a frictionless

horizontal surface. An impulse gives a velocity of 14 m/s to the heavier block in the direction of the lighter
block. The velocity of the centre of mass is :-

10 kg T 4 kg SHM o a1 T2 0 S I T RS0 & g & q1 =90 Ued &ifest adqg R W@ &) afe /i
ST ol Eooh SeIWTH eh! ST 3T T 14 m/s T AT TSAT SITAT & o S| Shes 6T ST 8T :-

(A) 30m/s (B) 10 m/s
(C) 20 m/s (D) 5m/s
Ans. B

Sol. v=14m/s
—> v,=0

10 kg -y 4 kg

7T 7777777 T 7T 777777777
10x14+4x0 10 x 14
Vem = = =10 m/s.
10+4 14
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3. A ball P of mass m moving with velocity u collides head on with another identical ball Q at rest. If the

coefficient of restitution is e, then the ratio of velocities of P and Q after the collision is :-

u%ﬁWﬁ@%PWWWﬁ@W%@%MW%W&WW(coefﬁcient of
restitution) e ¥, A HHE o TLATG P qT Q 3 oM skl Feaf @ -

1+e 1—e 1+e 1—e
(A) - (B) e © > (D) >
Ans. B

Sol. Momentum of the system remains conserved during the head on collision.
If v, and v, are the velocities of balls P, and Q, respectively, after the collision then from the
momentum conservation principle,

mu = mv; + mv,

u=v;+v, (1)
ore = relative velocity after the collision
relative velocity before the collision
Vo -V \ R
=2 1 -2 1 (.u,=0andu, =u)
up —u u

S Vp—Vi=¢u
. . l—e
From egs. (i) and (ii), we get v, = 5 u

1+e . Vi 1—e
and v, = u = =
2 \p) 1+e

4. Two bodies of masses 5 kg and 1 kg are moving with velocities N _7j+312 and _]Of +35} _3]2 m/s

respectively. The velocity of the centre of mass of the two body system is :-

(A) along z-axis (B) in the xy-plane (C) in the xyz space (D) in the yz-plane
5 kg AT 1 kg FodHH o &1 {0 ShH2T: 2§ — 7] + 3k T —107 + 35 — 3k m/s 7T & e 81 f3-fve febra o
FEIH g I AT R -
(A) z-3TH 3‘1’:[%3T (B) xy-aa® (C) xyz JATHIH (D) yz-daA®
Ans. A
Sol. o _ m; Vv, +myv,
cM m, +m, A
5(2i —7j + 3k) + 1(—10i + 35 — 3k) .
= T =2k m/s

Thus, the centre of mass of the two-body system moves along the z-axis only.

5. A bomb of 50 kg is fired from a cannon with a velocity 600 my/s. If the mass of the cannon is 10° kg, then its velocity will be :-
T @9 | 50 kg T AT 600 m/s & SR ST 8| Jf AT BT 5780 10° kg 2T AT SHBT ST SN -

(A) 30 m/s (B) —30 m/s (C) 0.30 m/s (D) —0.30 m/s
Ans. B
Sol. 0=50x 600 +10° V,
Vo =-30m/s
| LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230006
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ALLEN®
A rubber ball is dropped from a height of 5m on a planet where the acceleration due to a gravity is not
known. On bouncing it rises to 1.8 m. The ball loses its velocity on bouncing by a factor of :-

T TS i 112 fordll T8 T 3Hehl ag § 5 Hiet Sars & FRedt St 21 36 U8 W e ST caier &l 719 1 T8
21 778 1 FE ¥ 3T o IREN 1 1.8 Hiet SamE qoF ugedt 21 e 3T § 79 o 1 foe T ter @ At € -

16 2 3 9
(A) — B) = <) = (D) =
25 5 5 2
Ans. B
SOl. V2 _ h__2: E ~ 0.6
Vi hl 5 ’
and 1-=21-06=04
Vi
TV _g4=2
Vi 5

Two balls of equal mass have a head on collision with speed 6 m/s each. If the coefficient of restitution is % ,

find the speed of each ball after impact in m/s.

21 713, T 1 S HHH ¢ Eiefl Tereer eah ! 81 Jele 718 sl =1 6 m/s g aﬁawuwwgvnaﬁ%

Y TR  TTAT T 78 hY ATl m/s H R -

(A) 2 (B) 3 ©) 4 (D) 6
Ans. A
Sol. 1 _ V-V,

3 < (1)

0=6V,+6V, 2)

from (1) & (2)

V,=V,=2

A ball approaches a moving wall of infinite mass with speed v along the normal to wall the speed of wall is u

away from ball and u <v. The speed of ball after an elastic collision is :-
(A) u+vaway from wall (B) 2u + v away from wall

(C) v — u towards the wall (D) v — 2u away from wall

U 118 v =T H SAF= SoTHT bl T e sht ST e 2l ATt o 37 T 81 e ol =1e u 772 9 g S b
B, u < v | TATEYS TFRL F LT Tig T T 2 -

(A) u+v IR (B) 2u+vdERH T
©) v — u SR T 3 (D) v—2ua‘1?>rr(@ag
Ans.D

SOl. m1:0 1’1’12:M
u=v u=u
m; —mp 2m,

Vi = u; + ur
m; +mp m; +my

_0—-M 2M
v, = v+ u

0+M 0+M
vi=2u—-v)=—(v—-2u)
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9.  Look at the drawing given in the figure which has been drawn with ink of uniform line-thickness. The mass of
ink used to draw each of the two inner circles, and each of the two line segments is m. The mass of the ink used
to draw the outer circle is 6m. The coordinates of the centres of the different parts are: outer circle (0, 0), left

inner circle (—a, a), right inner circle (a, a), vertical line (0, 0) and horizontal line (0, —a). The y-coordinate of

the centre of mass of the ink in this drawing is
Y

ot 1 fer o g =t SRy S TR Wk HT HieTs ST T Aot ST gRT S T4 B TR S Seqq i ok Tedeh

31 ST T T TAT T a1 TERGUE! 1 STRRGT F & TH FRT ST 2, m 31 <TaT I b1 STRRad o o fordr

I ol T TATEY 1 SAE 6m 21 fafie 9w o sl o fdenies &: smeraa (0,0), St ST 99 (—a, a), IR

HIANE I (a,2) , FEATE T (0,0) TAT &S T (0,—a) T AT H T TS o FIHM ohes 1 y (w17 2:-
Yy

-X
Ans. A
Sol. By symmetry x.,, =0

Yem = 6mX, + mxa + mxa + mx(i (;nllnxa

10. A spherical hollow is made in a lead sphere of radius R, such that its surface touches the outside surface of lead
sphere and passes through the centre. What is the shift in the centre of mass of lead sphere due to the following ?

0; 0

\ L4

T 91q o R a1 o T Mot # U TMATRR (9% 39 JHR S| © T 38R §ae EET o1g o it i S1edl dde &l
Tl B AT 35 | IR ST 8| WGt et TR Tt o FeaHT ohest H 3T foreema &7

O 0 0.1

—>
(A) R/7 (B) R/14 (C) R2 (D) R
Ans.B
Sol. Fo = Aqrp — Aot
Al —A;
| LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230006
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11.  Two concentric circular coils X and Y of radii 16 cm and 10 cm, respectively, lie in the same vertical plane
containing the north to south direction. Coil X has 20 turns and carries a current of 16A ; coil Y has 25 turns and
carries a current of 18 A. The sense of the current in X is anticlockwise, and clockwise in Y, for an observer looking
at the coils facing west. Give the magnitude and direction of the net magnetic field due to the coils at their centre.

(A) 1.6 % 107> T towards west
(B) 1.6 x 1073 T towards East
(C) 1.6 x 10> T towards East

(D) 1.6 x 10> T towards west

2 FHeh(3eh JaThR FEferat X R Y fSeht Breamd shaer: 16 cm T 10 em €, IoR-aféor foum & o Seafew aa §
Fafeard 81 dheelt X & 20 B2 3 sEH 16 A fomga am wanfea &1 @ 2, Feett Y # 25 B o @i 18 A formpa
IR YaTfed & @ 21 afEm i 3T T ek @Sl U Yaieh 3@l @ foh X H O YaTe arrad & Stefeh Y H afaumed 2
FEforal o g T, I JaTfed foreld emrst o R Icu e geehia & a1 aiETy ud fawm i i)

(A) 1.6 x 107> T ufm ¥ 37T

(B) 1.6 x 10> T qd &1 3R

(C) 1.6 x 107> T & 1 3R

(D) 1.6 x 10> T ufsyq = 31K

Ans. A
Sol. Bx: HONX ix
21y
_ 4 x 1077 x20% 16
2x16x 1072

47 x 1074 T, East

West > &= East

25 turns

~ moNyiy  4mx 107 x25x 18

By
2r, 2x10x 1072

=91 x 1074 T, West
. _ _ —4
. B=B,—B,=5mx107'T,

=1.6x107>T towards west.

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230006
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12.  An infinitely long hollow conducting cylinder with inner radius R/2 and outer radius R carries a uniform current density along

its length. The magnitude of the magnetic field, ‘]3 ’ as a function of the radial distance r from the axis is best represented by :-

A

(A) B —\

R/2 R
(C) Bl /\
R/2 R

4

(B) IB]

h

(D) B

1 »T

R/2 R

Teh I TreTg o Wiae (hollow )STeTsh-siet ht SATdieh-Har R/2 X aTedi-Hisar R 8| 366t ofarg it feam &
TR S-S R $eh SreTcha-an 1 A |B| 3t & Broeir gt ¢ % wner e wehT sgern & S6eh wetan avi

forer TR 1 22

A

(A) B —\

© B /\

Ans.D
SOl.r<5 B=0
25
>R B =t

2nR

N‘;U
=

(B) IB|

R/2 R

LEADER TEST SERIES / JOINT PACKAGE COURSE
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13.  An electron having kinetic energy T is moving in a circular orbit of radius R perpendicular to a uniform

magnetic induction B. If kinetic energy is doubled and magnetic induction tripled, the radius will become

(EL (B) \/g R (©) @ R (D) \/g R

TSt St T STl Ueh Seierei T S[eiehi &1 B o efesfard 34T R aTeft SRt shafl & ieretier 21 afs fast st
T T AT TraehRT &0 bt i 7T 6 < P & s

EL (B) \g R ©) @ R (D) \E R
Ans. C

Sol. o Vomk
qB

_ VamQk) /3
R‘W‘(@ R

14. Figure shows a square current carrying loop ABCD of side 10 cm and current i = 10A. The magnetic moment

M of the loop is

Y
B
C
A i=10 X
\%D
Z/
(A) (0.05) (iA— \/§f<) A-m? (B) (0.05) (f+12) A-m?
(©) (0.05) (\f3f+f<) A-m’ (D) (f+f<) A-m?
10 cm ¥[STT Tet TR T ABCD & YaTfd €71 T 7 10 A 31 <0 % Frerebid S0 M i 7T 2=
Y
B
C
A i=10 x
\%D
Z/
(A) (0.05) (f— \/§f<) A—m? (B) (0.05) (f+f<) A-m?
(C) (0.05) (\/§f+12) A-m? (D) (f+f<) A-m?
Ans. A
Sol. M =iA
LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230006
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ALLEN®
15. A long hollow cylindrical wire carries a current I, having inner and outer radii 'R' and 2R respectively. Magnetic

field at a point which 3R/2 distance away from its axis is :-

Teh ofFs @i SRR dR § [ 917 aTed 8, fSreeht A=dfier o omer f5sam shAsm: 'R 997 2R © o) 39eh 377 9

3R/2 3 T fer foreg o Spwerehier & T -
() kol (B) ol (€) 2kl (D) 2kl
187R 36nR 36nR 9nR

Ans. C
Sol. ]{g-cﬁ—uoi

® ol X n(%R)z—nRz
g 20 )

2 n (@R - R]
I 5
B3MR = 12 x 2
4
_Spel
36mR
16. When magnetic field at P and Q is same then OP/OQ = ?
Q
| (o + ........ p
ST P Q W IRIhid &1 A &l dl OP/OQ = ?
Q
| [0 1 — .I. ........ p
(A) V2 B) — (© 2v2 ) —=
V2 22
Ans. A
M
Sol. B, = Ho
4mur
B2 — 2poM
4nrg
According to question
Q
I.1
I=_ P
0 r,
B =B;
rn_
E — (2)1/3
LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230006
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17. The magnetic force between wires as shown in figure is :-

2x

) B9 (01

21 2x

(©) el (X21)

2n

T2
A ],J.()II x+ L
(A) o n

(D) None of these
formr T Z=Tie) 7T AR o St Sreehi o gr -

—

(A) Hoil” (ﬂ)

21 2x
poil 2 2x + £
(B) 21 En( 2x )
(C) ]J.()II on ( X+E>
2n X
(D) 3T & 1§ T
Ans. C
Sol. ax—1—i ¢
N
X
I
g bl
2mr

Force on element dr

dF = Bidr

x+L

F=/dF=“—°I/$ _ Mol ln<X+L>
2r r 2n X

X

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230006
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18. Two parallel wires in the plane of the paper are distance X, apart. A point charge is moving with speed u
between the wires in the same plane at a distance X, from one of the wires. When the wires carry current of
magnitude | in the same direction, the radius of curvature of the path of the point charge is R;. In contrast, if

the currents I in the two wires have directions opposite to each other, the radius of curvature of the path is R,.

If Xo _ 3, then value of Ry 18:-
)(] R2

&l EHTL A TS oh el § T g8 H X, g 0 &1 1 Al o sfter Ueh fofg afrerer, Sit Seft oet # 8 7ol T a4 X,
T W, =T u W IH ) ST AR H airor 1 oAt forege ey ueh & fowm # wafed s s €, forg st & aor <y
Tshal IS R | 21 g8k ferdie, fe ST At § e 1 ot feim Ueh goi oh fordia 81, e 9of sht =rshal s R, 21 At
X0 _ 3 qa Rmram

X R

(A) 1 (B) 2
© 3 (D) 4
Ans. C

Sol.
X1 = ﬂ

Hol(3) ol (3)

B =
' 2mxe 2m(2xo)

14 . M

«—X—>

_ 3 HoI
41t X

Hol(3) N Hol(3)  9pol

B =
2 2mxo 2n(2x9)  2mXo

Ry _ B

R, B

19. A steady current I goes through a wire loop PQR having shape of a right angle triangle with PQ = 3x, PR =4x
and QR = 5x. If the magnitude of the magnetic field at P due to this loop is k <4Zl>. The value of k will be :-

X

e Tt forgd ey [ wwentor BIs(sTTehie o1 H yaTfed &1 T 21 36 BT ol s{sTraft <l @rwalTs shAsT: PQ = 3x, PR = 4x
WQR=5x%|%§PW@@WW%mek< ol ) &) k T AT AT :-

48nx

(A) 7 (B) 8 ©) 9 (D) 5

| LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230006
E +H/15102023 LTS - Page 11/53




ALLEN®
Ans. A
Sol.

At P, No

magnetic field due to

PR, PQ

Q.

oo BP = BQR

= Kol rgin 0 + sin (90° — 0)]
4nr

pol  (sin O+ cos 0)
4nr (4xsin 0)

Hol
16mr

_ _bol ]7+.i
16mr 3
_ Tuol
481x

[1+cot0]

20. A current carrying wire is placed in the grooves of an insulating semi circular disc of radius 'R, as shown.

The current enters at point A and leaves from point B. Determine the magnetic field at point D :-

B
/%
30
C £X30° D
R
8TRV3
ol
B) —-
4nRV3
4nR
(D) None of these
LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230006
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Ueh STETET A 1 T 'R a1 sht reiTeteh JeiTeh <fhl oh 3F=e feTy, SAFHR Tl ST 8] 9T foreg A 9 waer it &

e B i 2t 21 foieg D w2 Srerehlar &3 31 o6l -

(A)
87RV3

Hol
47RV3
(©)
4nR
(D) 3T | s T
Ans. B
Sol.

(B)

B — “’01 60 _‘/7“'0
1 4n(2Rsin30“)[8m | SR

) i
By=— M0 r6in30°] = —

4m(2R sin 60°) [ STRV3 ®©

Bnet B1 BZ - —
4+/37R

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230006
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SECTION-II : (Maximum Marks: 20)
This section contains 10 questions Candidates have to attempt any 5 questions out of 10. If more than 5

questions are attempted, then only first 5 attempted questions will be evaluated.

The answer to each question is a Numerical Value.

For each question, enter the correct integer value (In case of non-integer value, the answer should be rounded
off to the nearest Integer).

Answer to each question will be evaluated according to the following marking scheme:

Full Marks . +4 If correct answer is entered.
Zero Marks : 0 If the question is unanswered.
Negative Marks : —1 If wrong answer is entered.

@ue-11 : (Terhaw 3i: 20)
TS H 10 7H & SHfiardi & 10 7 & fret oft 5 w1 1 2@ e 1 Al 5 & iR vt o s TR wmar @, o
hTet & 5 Sl T S AT STt
T T4 T I H&ATHe A (Numerical Value) 2
Sedsh W o TG, el qurieh 1T &1 ohL (SXHAS Tohed H, I bl [Hehedw quiteh # foram ST =I1fe) )
Ww%aﬂtwwﬁmﬁ\@ﬁwaﬁw%wﬁww
quf 37 4 T I s e T
T HH 0T RIS o S ES AL fopar T R
FUTHF 3F :  —1 A TTeTd AL gt TohAT T B

1. A moving body of mass m and velocity 3km/h collides with a rest body of mass 2m and sticks to it. Now the
combined mass starts to move. What will be the combined velocity ?

m A ATl 3km/h 3T § TIGHTT e forge 3 feord 2m SoawT ot oeq & 2o L 389 T STt 81 31 63k
FoIHT T L T &, AT HIh ST T 9T ST 2

Ans. 1
Sol. Applying Momentum Conservation Law — 3m = 3mV
V=1
2. A heavy vehicle moving with velocity 15 m/s strikes an object of very small mass at rest head on elastically

Velocity of object after collision is:- (in m/s)

15 m/s ST | TTTRACT T T aTe forret & e S7ea= S S0 ol U o o T @ WeATeel TRt LT 8l TRt
o W18 & 1 AT S - (m/s H)

Ans. 30

Sol. Given that U, =0, m; >>m,

As we know that

2mu, i (m, —m,)U,

V,=
m, +m, m, +m,
2m,u (m, —m,)U
_ 171 2 1 2
V, = +
m, +m, m, +m,
2m _
V,= L _ x15+40
IIl1 +III2
2m, /m 30
Vv, = L 2 = 2~0.m, >>m,
m, m, T 1+0
—_— +__
ml ml
v, =30 m/s
LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230006
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3. Velocity of the ball A after collision with the ball B as shown in the figure is (Assume perfectly inelastic and head-on-collision) :- (in n/s)

B
A smis 2m's .
ke Ske

o1 5 g1l S1gam e B | 2Rt o 91 TTa A o7 o (P07 SATATE FRIE et H) @ @ (m/s H)

B
fi S5Sm's 2Zm/s .
kg Skg
Ans. 0
Sol. o G = =
- myv+m,v, =(m; +m,) v
2x5-5%x2=77 =
4, A particle of mass 1 kg is projected from a tower of height 375m with initial velocity 100 ms~ | at an angle

30° with the horizontal. Find out its kinetic energy in joule just after collision with ground if collision is
inelastic with e = % (g=10ms ?) (in Joule)

0°

375m

ALALLLRRNNRR R ERRRNRN R R RRRRNNNN R RN RRNNNNNNNNNNY

1 kg ST % Ueh <hUT Shl &ST o ©TY 30° 10T 9T TR ST 100 ms~ | | 375m 18 & Faifua foham Sirar 21
RIS ¥ THT o 3o 18 FHERT TS sl (SIS H) BRI AT R ATARA &l e = % (g =10 ms ™) ([ &)

00
g
2
on
AL TTETTTTTTTTTTTTT T T T
Ans. 5000
SO].. Vf’ = u?] + Zgh
_ 2 _ -1
= vy = /(50)° +2 % 10 x 375 = 100ms
Horizontal velocity just after collision
=50v3ms!
Vertical velocity just after collision
1 _
=100 x = =50 ms™ '
2
Kinetic energy just after collision
1 —
= 5 % 1 [ (50v3)+(50)°] = 50009
LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230006
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For shown situation, if collision between block A and B is perfectly elastic, then find the maximum energy

stored in spring in joules.
A B C

2nvs kel MIREITNOke| smooth
\

wefifa feufa o afe A 9 B scifen & wear earrt quiaan searesr & q i § wufeaq stferran et (St ) anft-
A B C
2m/s W sm(\)oth

Ans. 4
Sol. At maximum compression of spring, velocities of block B and C are same (say v,) then by conservation
of linear momentum
2
3(2) = (3+6)VO = Vo =§m/s
At this instant energy stored in spring
3

A conducting rod of 1 m length and 1 kg mass is suspended by two vertical wires through its ends. An

! 2 1 2\ ~
-3 3(3+6)< )—6—2—4]

external magnetic field of 2T is applied normal to the rod. Now, the current to be passed through the rod so as

to make the tension in the wires zero is : (Take g =10 rnsfz) -

1 Hiex IS U | foruT 5w ol Ueh ITeieh 1 9, 3194 &1 T @ 31 SHeale ari o g7 Sieehrit TRAY 21 2 AT hl Ueh SITal
T &1 B o TTeId] RTRIT TRIT 8] 316 B H fefet T ettt ot ST, fof i o it S & Sl (g = 10 /&) -

Ans. 5

Sol. Magnetic force on rod = BI{
Weight of the rod = mg

For no tension in wire, BI{ = mg

A circular disk of radius R with uniform charge density G rotates with an angular speed ®. Show that the

magnetic field at the center of the disk is B =R py o ®/n. Fill n in the OMR sheet.

THEH HATERT 5 ¢ ATt R BT 1 T Smei =Ied! o o =Tel § =0 id! 8l SR11gY foh el o s
TrFHT & B = R 1y 6 0/n 81 OMR e # n 9,

Sol. .. Mo _dqo _ox2mxdxe
2 2n 2n

R
g= Mo / oxdxw _ HooRw
2 X 2
0
LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230006
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8. A tightly-wound, long solenoid carries a current of 2.00 A. An electron is found to execute a uniform circular
motion inside the solenoid with a frequency of 1.00 x 10% rev/s. The number of turns per metre in the

solenoid is 1.4 x 10* then x is :

Te FHEER TTUST g3 vl TIATTahT H 2.00 A 9T SaTTed &1 &1 2l TRATCTent o 37 T goidg i 1.00 x 10° SIhyaFis
T ST & Toh THT el Tl ST GAT T SITT 2 TAforeRt 5 Tl #iet Bl ol W& 1.4 x 10* a1 x gl

Ans. 3
Sol. o B
2mm
_ c(pon)
2mm
2nmf
n= :
(S875) 1
9. A short magnet of moment 6.75 A-m’ produces neutral points on its axis. If the horizontal component of

earth's magnetic field 5 x 1072 Wb/m2, then the distance of the neutral points from the centre of magnet (cm):-

T 6.75 THRR—HT Frarhia STl 1 U Bl B Jrah 38 & W ST forg 3o e 21 Af et &
T & T &Iferst ek 5 x 107 de/’ dt SeTE forgatt bt =prereh o ohex @ g 21T (cm):-

Ans. 30

Sol. U0 2M
By=——"-
4t 1'3

_uoi(xvg - T)

10. Net magnetic field at the centre O of circle due to current carrying loop as shown in figure is
2xnR

where x is

o T Forr & TR g 36 BT e 3 3 O et e e HOlAVE ) oy
2xnR

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230006
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Ans. 3
Sol.
r =R cos 60°
R
607 ®B,
2 I
1 o0° OB,
Bnet = B1 - BZ
_ Bol (sin a,+sin[3]—u—°i o
T 2r |\ 2=

| Upi(sin60°+sin60°)  pgi [211!3]

4nRcos60° 2R 2nm

 wiv3 Mot
2nR 6R

Hol (3\/§—n)

6mR

LEADER TEST SERIES / JOINT PACKAGE COURSE
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Topic : Electronic Displacement Effects , Acidic Strength & Basic Strength , Carbonyl Compound

,Oxidation , Reduction , Aldol & Similar Name Reactions

PART-2 : CHEMISTRY
HIT-2 : 391 fag=
SECTION-I : (Maximum Marks: 80)
This section contains 20 questions. Each question has 4 options for correct answer. Multiple-Choice
Questions (MCQs) Only one option is correct. For each question, marks will be awarded as follows:

Full Marks : +4 If correct answer is selected.
Zero Marks : 0 If none of the option is selected.
Negative Marks : —1 If wrong option is selected.

Que-] : (ATerHan 3i: 80)
39 S H 20 W €| T T H HEl IW o [7¢ 4 foehed €| Sgfashcd™@ ¥ (MCQs) Fad T fashe |t 21 T
% o foTu, 3ieh FeTam fog S
quf 3 D +4 IfE T S AT T R
FHFE 0w oft feren T T W R
BUMCHF 3% 1 T T forehed I T &)
L. NH, (b)
CH,—NH,
O (¢) ;Basic strength order is :-
N
(a)
NH, (b)
CH,—NH,
O (c) ;admamAdHIFAR -
N
(a)

(A c>a>b

(B) b>a>c¢c

(C) a>b>c

(D) c>b>a

Ans. A

Sol. (a) — Lp localised (EN 1 BS |)
(b) — £p de-localised
(¢) — Lp localised

(c)>(a)> (b)

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230006
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NaNH
(l mole)
SH

(A); Product (A) is :-

OS]
ONa
C=CH C=CH
(A) (B)
SNa SH
OH &

ON
R A Ng c=cH
©) (D)
C=CH NaNH
(1 mole)
SH

(A); 3UE (A) ® :-
OD
ONa
C=CH
(B)
SNa SH
ONa OH %
C=CNa @ C=CH
SH
Ans. A

Sol. Removal of most acidic H takes place, according to size factor, Acidic strength p size.

C=CH _H
NaNH
(1 mole)
SNa

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230006
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3. The following compound has four aromatic rings marked as A,B,C and D. Rank them in terms of increasing

reactivity towards electrophilic aromatic substitution?

D ()

0
V4

Compound is

1 i W =R wiifes 9@ A,B,C 99T D % g0 a1 TS 21 378 Sl &et Tniee ufeeema stiifsrar &

i sied g A § aar i

CHs 0

| &
(0]
‘o

(A) C<D<A<B (B) C<B<D<A (C) C<B<A<D (D) B<C<D<A
Ans. B
Sol. EWG

- M - [Deactivating]
CH, EDG [strongly activating] ?

| +M>-1

o

[weakly activating]H

Rate of EAS C<B<D<A
4. The correct stability order of the following resonance structures is :-
+ + — —
H,C=N=N H,C—N=N H,C—N=N
D (II) (1II)

H,C—N=N
(IV)

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230006
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T STATET EaTTaAT T B Teted S @ -
+ + — —_  +

H,C=N=N H,C—N=N H,C—N=N

D (1) (I1I)
H,C—N=N

(Iv)
(A) I>TT>1V>111 (B) I>1II>11>1V ©) IMI>1>11>1V D) M>1>1V>1
Ans.B
Sol.

I = Octet complete (Negative charge on nitrogen)

II = Incomplete octet (Negative charge on nitrogen)

III = complete octet (Negative charge on carbon)

IV = Incomplete octet (Positive charge on nitrogen) I > 111 > 11 > IV

O
~ *H | .
5. Number of compounds which are more acidic than @_L_‘ _OH

COOH COOH

(i) (i) (iii) CHs~COOH
NO; NO,
OH OH
(iv) @NOZ v) @
NO,
(vi) H-COOH
(A) 4 (B) 5 © 2 (D) 3

)
|

(
Sfirehi 1 i et 2 < @_JH)H & arferen sl S -

COOH COOH

(1) (ii) (iii) CHs—COOH
NGO, NO,
OH OH
(iv) @N@ W) @
NO,
(vi) H-COOH
(A) 4 (B) 5 ©) 2 (D) 3
Ans.D
Sol. i, ii, vi
| LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230006
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6. The following reaction gives :
CHO
+ HCHO conc.NaOH s f)
OMe
OMe
T erfsrfran =1 Sere -
CHO
@ + HCHO conc.NaOH s ‘7
OMe
OMe
CHZOH
(A) + CH,0H
OMe
OMe
CH,OH
(B) +HCO;
OMe
OMe
COOH
©) + HCOOH
OMe
OMe
COOH
(D) + CH,0H
OMe
OMe
Ans. B

Sol. Cannizzaro reaction

7. The compound among following which can give 2,4-DNP test (2,4-dinitrophenylhydrazine test)

(i) Q (ii) A/O (i) An/

(0

NH,
N o [0
_NH o

O-H
(0]
(vii) /J\ A (viii) HCHO (ix)
(6)

Yes

0]

LEADER TEST SERIES / JOINT PACKAGE COURSE
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e 9 9 9= A@fires S 2,4-DNP gieror
(2,4-STETEEIBTTRTSS IS Tiequr) € Tehdl &

(i) Q (ii) /\/0 (iii) /\[(

0

NH,
N T [

O-H

0
(vii) /Ko M (viii) HCHO  (ix)

(A) 2 (B) 3 (©€) 4 (D) 5

Sol.
2,4-DNP test is given by carbonyl compound

>C =0 + H,N-NH —@—N02—>> C=N- NH~<§>>7NO2

NO2 N02
2,4-DNP Orange / Yellow Colour
Crystal
8.
O
H e S(A)—3 B HO ) -
AL ) Zn ) A (_7 )
12%
Product (C) :-
OH
H 0 HO™ .
) w2
12%
3cUTE (C) © -

0 )

CHO
© LI¢ () q

C—CH,
Ans. C

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230006
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9. In which molecule, cleavage by HIO, is not observed ?

= 8 @ forwr fites & HIO0, 317 e s =2 g

OH
OH
OH
A B
e L
HO OH
OH
OH
O o OH
©) (D)
HO o OH
OH

Ans. A

10. Consider the following sequence of reactions
C,H;MgBr B H,SO,.heat B 1.0,

»
»

Ketone 2H20 -H,0 2.7Zn,
H,0
H
AN + A The ketone (A)is:
o
(0]
e srfafsrar shm & -
C,H;MgBr _ H,SO,.heat B 1.0;
Ketone 2-H20 -H,0 2.7n,
H,0

H
/\6(\ +)\O e A gl
(A) /\(1)/ ®) /\(r)(\
©) W (D) \n/

O @)

Ans.B
Sol. o @ C,H;
SNE\ + CH,- MgBr —» /\i/\ _HO
I
8) 8—MgBr
(A)
C2H5
CoHs Con. H,SO, «
I -2
/\l/\ Dehydration
-H0
© 2 B
05/ Zn+H20 /\/C2H5 N \
_X - CH,
O H
(A) = 3-Pentanone (/\“/\)
0

LEADER TEST SERIES / JOINT PACKAGE COURSE
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K,CO;3 )
11.  Propionaldehyde —— Product, Product is.

TifyetHfeeese ﬂmm‘@ﬂ
i I
(A) CHy-C-CH,-C-H (B) CH,~C-CH,~CH,~C-H
| | I |
OH O OH 0]
ﬁ* 5
(©) CH3—CH2—C=CH—CH2—ﬁ—H D) CH3—CH2—C=C—(|3—H
O 0)
Ans. D
Sol. H CHs
HS I
CH,-CH,-C$0 +  [\C-C-H
HT |
~H,0
oo,

CH3—CH2—CH=C—ﬁ—H

12.  In which of the following reaction one of the final product is not aldehyde

O
Il H B 1,0
(A) Ph—C—Cl——2 > (B) Ph-C=N+SnCl,+HCl - (A)——>
Pd-BaSO,
(1) RMgX
C) Ph-C=N—=—_ Il .
©) > Lot (D) Et_(_O_Ft DIBAL-H
2 0,0
e & & el arfsforan o srfeam Scume Wfeeemse 12 -
Q 0
A oot (B) ppcoNtSnCL+HCI - (A)—2>
Pd-BaSO,
1) RMgX
(C) Ph—CzN()—g> (D) I DIBAL-H
(2) H,OH Et-C-O-Et HZ—O>
Ans. C
H,O/H™
Sol. R—CEN%R—$=NMgX2—>
R
R—$=O
R
(Ketone)
LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230006
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13, /\)]\/OH MnO,
A
HO —>(A),

Product (A) is :-

/\)]\/OH Y0
A
HO —>(A),

B_CQ'IE(A)%:—
OH
(A) O=(|:/\)J\/ (B) 1O /\)J\/CHO

H
CH, o
(©) /\)J\ﬁ (D) HO/\)J\H

HO [ C-O-H
Ans. C

14. Increasing order of stability of the resonance structure is :

: ©
A. OHC g P

B. OHC ®

©
D. ()H('% ;“’

HTTE HTEATSHT 6 TATRIC T TG 561

: ©
A. OHC .

B. oHC ®

©
D. OHC N
%N[IZ
et fow g ferehedt 7 @ wEl ST TH:
(A) C,D,B, A (B) C,A,B,D (C) D,C, A, B (D) D,C, B, A
Ans. B

Sol. Order shouldbe: C<A<B<D

| LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230006
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15.  Which one of the following is the major product of the given reaction?
CH
3

NC 0 (i) 2CH;MgBr

Major Product

&

.. +
CH, ()H;0
(iii) HySOy, heat

CH,
o
CH,4
CH

i CH,
CH,
l CH,
CH,

CH;
orr”
CH,

freaferfaa & & e weh < wit stfufsre w1 e seae 22

0
(A) CHj

g

NC
(B)

g g

0
(D) CHj

:

(i) 2CH;MgBr

CHL () H0T

(iii) H,SOy, heat
CH,
CH,
i CH,
CHj
l CH,
CH,
CH;
orr”
CH,

> & 3cAIQ

z
Q
: ;—O
S
o

i C
H
(A) CHj 3

g

CH,

NC
(B)

g

0
(D) CHj

a

LEADER TEST SERIES / JOINT PACKAGE COURSE
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Ans. A
Sol.
mﬁ @,
$;,, \EC):CTD | 2CH MgBr
oy _
@0 |° CH3 G J_:|_ |
BriMgN=C OMgB1
\© CH,
CH,

H,0%

CH, .

16. Match List I with List II.

List-I List-IT
(Reaction) (Reagents)
Hoffmann
(A) . ) (1) | Conc. KOH/A
Degradation Reaction
Clemenson CHCl,;,
(B) . (I +
reduction NaOH/H;0
Cannizaro
© ] (I1D) Br,, NaOH
reaction
Reimer-Tiemann
(D) ‘ (V)|  Zn-Hg/HCI
reaction

LEADER TEST SERIES / JOINT PACKAGE COURSE
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Tl 1 T e el I &
-1 -1
(rfarfsram) (Tfre)
A d I A
(A) SR (I) | Conc. KOH/
FeAH=E CHCl,,
(B) 0y +
TR NaOH/H;0
C )| Br,, NaOH
( ) :‘W&If;';q-[ ( ) I‘2’ a
(D) Wﬁ -ﬁaﬁn:r (V)| Zn-Hg/HCI

(A) (A) —1II, (B) — IV, (C) — II, (D) - I
(B) (A) —1II, (B) — IV, (C) — I, (D) - IIT
(C) (A)—1II, (B) — IV, (C) — I, (D) - II

(D) (A) — 11, (B) — I, (C) — IIL, (D) - IV

Ans. C

Sol.

Reactions Reagent used
(A) Hoffmann degradation Br,/NaOH
(B) Clemenson reduction Zn— Hg/HCI
(C) Cannizaro reaction conc.KOH/A

(D) Reimer-Tiemann reaction ~ CHCl;, NaOH/H3O+

17.  The increasing order of the reactivity of the following with LiAlH, is :

(@) Csz)kNHz (b) C2H5AOCH3

0) O O
(© Csz)kCl (d) CZHS)KO)KCZHS
357 Y LiAIH,, % @ fpamsfierar s ot ohw 2-

0
(@) Csz)kNHz (b) CzHS)KOCH3

0 0O o
© CZHS)kCl (d) CZHS)KO)KCZHS
(A) (@) <(b) <(d) <(c) (B) (@) <(b) <(c) <(d)
(©) (b)<(a)<(d)<(c) (D) (b) <(a) <(c) <(d)
| LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230006
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Ans. A

Sol.
Rate of nucleophilic M Electrophilicity of
attackooncarbonyl o carbonyl group

i .. I
—C— < —(C— <

CyHs-CNH, < CpHs-C-0CH,

+m +m

Il Il (I?

_C_O—(C— < _(C—
C,Hs-C-0-C csz CyHs-CCl
-1

1 ,<Ho

—— »A+B

Compound (A) & (B) can be differentiated by

— N0 LTS

ifTR (A) T9T (B) i farsifea fopam St wepar 2 -

(A) 2-4-DNP (B) Fehling solution
(C) Lucas reagent (D) NaHSO;

Ans. B

Sol\mA H3—O+’%OH+HOY
} |

CH§CH—2CHO CH,JTC”—CH3

X
\

(A) (B)

— Fehlling solution is used to differentiate aldehyde & ketone.

— TfegeTse Ue i ol Fefeit foreram grr farsifea fomam smar 21

19. Given below are two statements :

Statement I : Hyperconjugation is a permanent effect.

Statement II : Hyperconjugation in ethyl cation (CH3 - Cilz> involves the overlapping of Cg» — Hjs bond
with empty 2p orbital of other carbon.

Choose the correct option :

(A) Both Statement I and statement II are false

(B) Statement I is incorrect but statement II is true

(C) Statement I is correct but statement II is false

(D) Both Statement I and statement II are true
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= 3 e faw 2

Y [ : SR T Tl 7 2

+ 11 : O S (cm—chz) % i W § C, o — H, SR 1 gH B e 2p FH AT
i aftafad 21

Tel fened =1 === Hifs)

(A) T e [ q9T e 11 318 2
(B) T I 316 & U] o 1 6 2
(C) T [ & T U 11 376 ¢

(D) ST &Y I 99T e I 9 2|
Ans. C

Sol.

Statement I : It is correct statement

® . . . . .
Statement II : CH3 —CH, involve Csp3 Hl s bond with empty 2p orbital hence given statement is false.

20. The aldehydes which will not form Alcohol product with one equivalent Grignard reagents are :

CHO /©/CHO
A) ©/ ®) HO,C

2

CHO CHO
© H3C0/©/ (D) HOHZC/©/

YfeeeTse S U ot TR STiierte: o AT Ueshie il Sca1 e} siTaT -

CHO /©/CHO
A) ©/ ®) HO,C

2

CHO CHO
© ch0©/ (D) HOHZCQ/

(A) (B), (C), (D) (B) (B), (D)
(€) B), (©) (D) (O), (D)
Ans. B
Sol. Acid-base reaction of G.R are fast.
CHO CHO
0 RMgX 0 +R-H
I —= 1
C
HO/ XMgO/
CHO CHO
@ RMgX ©/+ R-H
H,C
H,C 2
HO™ XMgO
LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230006
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SECTION-II : (Maximum Marks: 20)
This section contains 10 questions Candidates have to attempt any 5 questions out of 10. If more than 5

questions are attempted, then only first 5 attempted questions will be evaluated.

The answer to each question is a Numerical Value.

For each question, enter the correct integer value (In case of non-integer value, the answer should be rounded
off to the nearest Integer).

Answer to each question will be evaluated according to the following marking scheme:

Full Marks . +4 If correct answer is entered.
Zero Marks : 0 If the question is unanswered.
Negative Marks : —1 If wrong answer is entered.

@ue-11 : (Terhaw 3i: 20)
TS H 10 T 8l SEficard 3 10 T & fpft oft 5 720 1 Sme A 81 31 5 1feres vt o6 s foma e @,
SIS TE 5 Tl hr skt fohaT StTem)
T T T 3L A& A (Numerical Value) 2
TedF I o oI, Hﬁwﬁ%maﬁa%(wmﬁ waﬁﬁmnwﬁa?ﬁ%@amaﬁm)
I W o 3L T ATk FTATad S AT o STTER TR ST
qof 37 . +4 9T TR I gt TR T R
37273735 0 I IS it ST e g fohaT TR R
HUTHSF 3F : —1 T T ST aSt FRAT T R

1.  How many of the following carbocation can undergo rearrangement :

@ \—CL—‘ ® N (© Q<@

®cH, DCH,

CH;
(d) (e) () @(@
@
@
® ﬂj (h) @

@
(i) >@—(|); 0 O (k) @/\o)\

T 9 & fora sTeterTe YAt < wehd 2 -

@) \—J)—‘ ® N () Q<@

®cH, DcH,

© @ CH,§
(d) (e) €3] @E—B
@
() ﬁ/ (h) O
@D
(i >@_|o; ) O (k) @/\cvk

Ans. 7
Sol. b,c,d, f h, ik
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2. Number of compounds which can give iodoform test, are :

i )

O
[)3£:?—<|:|?—H -Me(:))KCHz
O
C'H,
H; C—{:IT—C—CHg . Ph—CH—H;,
0 on

o) O
Ph—{!,!—(:Hg—gfl—Ph. H,C—-CH-C-OH.
(1|)H @
/\([1}/\* H3(ﬁ?—{|ji‘—{ﬁ?l. Hg(:,‘—(l:l,‘—(:}—(l:l.‘—(:ﬂg

O Q Q

TSI TEEI0T S aTet JfTeht i T g -
O i
DyC=CH Meo” NCH,
O J
CH,
H; {:?—{:I,‘—C—{:?Hg. Ph—CH-CH;,
(_!.‘H3 ("} (:I)H
O O
Ph—{!!—(:fI—Ig—(gl—Ph. H:C—-CH-C—0OH,
(:|}H 0O
/T\* H,(——C1, H;C—(C—0—C—CH;
© (”} (IZI) O

Ans. 5
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3. Number of compounds which can be oxidised by Tollen's regent.

0
Il
CH
() @/ (i) H—(If—OH
0

1

CH O. .0
(iii) O/ (iv) [/\EJ
0 OH OH

. -
CH,-C
© EIJ/ D i | 0-CH;

OH CH;,
0
0-CH;
(vii) CH3—(|3< (viii)
CH,~OH
3 ’ Lo

iR shY T ST 2Tl STRTeRHS % FHT SiToefiehd {3l ST Hehd 2
0
Il
CH
() @/ (i) H1-C-OH
0

W

CH O. .0
(ii) O/ (iv) [/\EJ
0] OH Ol

. e
CH,—C
(V) QJ/ (VI) I ’ I\O—CHS

OH CH;
0
O-CH;
(vii) CH3-<|:< (vii)
CH,~OH
H, Lo

Ans. 6
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4. How many reactions give CH;—CHO as a major product?
(i) SnCl,/HC1
(i) H,O"

(A) CH;=C =N

0O-CH -
: L ¢ H0°
O -CH,
O

I 1—BaSO
(©) CH, - ¢ - 2L 2A=Bad0

, , DIBALH
CH;-C=N >
(D) -+ H.O"

DIBALH

CH; - C — OCH3
H;0*

E) ||
O

(F) CH;-C-Cl %)

l
O
fopait stfufsRamt e 3came o 9§ CH;—CHO It 2
(1) SnClL/HC1
(i)H,0"

(A) CH;—C =N

CH; -C
(B) \ O- CHz

O

| 1—BaSO
(©) CH, - ¢ -y 22/ Pd=Bad0,

_ _ DIBALH
(H;-C=N >
(D) -3 H;0O"

|| H,0"
0
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0
o o~ >~
NaBH,
—>(P)
0

LiAlH,
0 —>(Q)

ALLEN®

Sum of number of 1° alcoholic groups in product (P) and (Q) is :-

0
o N
NaBH,
—>(P)
0

L1A1H4
° —>(Q

IS (P) AT (Q) H IUTET 1° TTahiel(cteh GHEl T AT BTN

Ans. 4

6. How many of the following compounds is/are aromatic?

1 o & fora i Wi 8/22

Ans. 6

[ ]
@) | (ii) (iii) ii
H

=

@ _

(iv) C ) LN

(vii) || || (viii) D
S

ft
(x) ; ; (x1)

|
O

© P

(ix)

H

@

O

| | &
@) | (ii) (iii) if
H
% -
(@iv) (v) (vi) (.
/\ 0

(vii) || || (viii) | (ix) E‘N

|
S H
(x) ; ; (xi) Q
0 0

L e
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7. How many moles of RMgX can be consumed by one mole of following compound when it reacts with excess of RMgX.
O OH
~C
C=CH
CH=0
foeT 2NfireR =T ek et ST RMgX 3 ATToeRr o @rer 53 shtaT & df RMgX o fora oet @ 21 Tk 2-
O OH
~C
C=CH
CH=0

8. In the given reaction
0]

Il
H3C  C-OEt _
_OEt 5 A (Major Product)
CHy-(-CH

(Where Et is -C,Hs)

The number of chiral carbon/s in product A are

R IR ER IR
[l
H3C  C-OFEt _
—OEL; A (78T 3c9TE)
CHz—ﬁfCHg,

(ST&T Et, -C,H; ?)
IUTE A H IUTErd fobXet hTale oot i He 8/2

Ans. 2

aRqp 0 o
$o, -y

2 chiral carbons

Sol
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9. In the given reaction
(1) K,CryO4

e W
1 Major Product

(iv) H+ heat
The number of sp hybridised carbon present in the product 'X' is

& 77E srfifsrar o

(i) K,Cr,0,

HOO (n) SN X'
(iii) H,0

(1v) H+ heat
AR X & sp” WeRld e WA HT He

Ans. 8
Sol. KoCry CgHsMgBr H
SOt O
CeHs

lH*Heat
)

10. How many of the following species can show resonance.

o @
slolslelsle
CH,=CH-CI @ @—o—
CH,=CH-CH,—Cl Q

|
CH;

o 1 & foraft Tl S1Te o & 2
<] @ .
slololslele
®
CH,=CH-CI Q @—o—
@

y
CH;

Ans. 8

Sol. ii, iii, iv, vi, vii, viii, iX, Xi
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Topic : Circle , Area Under The Curve & Differential Equation

PART-3 : MATHEMATICS
YMT-3 : TIfor
SECTION-I : (Maximum Marks: 80)
This section contains 20 questions. Each question has 4 options for correct answer. Multiple-Choice
Questions (MCQs) Only one option is correct. For each question, marks will be awarded as follows:
Full Marks . +4 If correct answer is selected.
Zero Marks : 0 If none of the option is selected.
Negative Marks : —1 If wrong option is selected.
@ue-] : (ferhan 3i: 80)
T TS H 20 T &) WA WA H FEl I F ¢ 4 Forened 81 sgloshedE 95 (MCQs) Fadt T fased Tt 81 e
% o foTu, 3ieh fergam fog s
qof 3% ;44 FfQ EEl ST I TS
FAHL 0 A W forshed T& T TR
BUHF 3 © | TS TAq forehed <7 T B

x2 =2y

b

1. If a cuver passes through the point (1, —2) and has slope of the tangent at any point (X, y) on it as
X
then the curve also passes through the point :

e T o, foreq (1, —2) & TTTea & et 39 ook T Reer forelt g (x, ) o e Y < sreroran A &, AT

foper oreg & Tt i
A) (—v2,1) (B) (v3,0) ©) (-1,2) (D) (3,0)
Ans. B
2

Sol. d_y _ X 2y (Given)

dx X

d_y + 21 =X

dx X

[F=c/ % =x2

4
y.x2=/x.x2dx+C= Zic

y
9
hence bpasses through (1, —2) = C= 7
° X2 = ﬁ — 2
TG

Now check option(s) , Which is satisly by option (ii)
d
2. The solution of the differential equation xd—y +2y =x> (x # 0) with y(1) =1, is :
X

SAIh FHIRTOT x% +2y =x% (x # 0) F A ’oah Tt y(1) = 1, 2,
X

1 4 1
y 5 5x2 y 5 5x2
2
(C)y—§x2+L (D)yzx_+i
4 4x2 4 4x?
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Ans.D
Sol.

)(ﬁ-|-2y:x2 cy()=1
dx

2

ﬂJr (—)y=x(LDEiny)
X

dx

IF=cf Zdx _ 2tnx _ 2

2 2 x*
y.(x): X. X dX:T+C
y(1)=1

I=—+C=>C=1-

A w

!
4

e

X4

X2 ==+
Ty

_ x> N 3
YTy 4x2

[N
ENJ V)

) ) . . d
3. Let y = y(x) be the solution of the differential equation, x—dy +y=xlog.x,(x > 1).
X
If 2y(2) = log 4—1, then y(e) is equal to :-

AMTy = y(x), WWX% +y =x logex,(x > 1) T & 21 A 2y(2) = log.4—1 T,
X

ar y(e) TS -

2 2
a) & B) = ©) -< D) -

4 4 2 2
Ans.B
Sol d_y =Y nx

dx X

of 7% =

Xy = /xEnx +C

x? / 1 %
nx—— | — - —
2 x 2
X X2
Xy = EEHX_ T +C,

for 2y(2)=2€n2 — 1

=>C=0
- Xx-2
2 4
y©) = 7
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d
4, The solution of the differential equation, d—y =(x—y)%, wheny(1)=1, is :-
X

:ﬂawwﬁwj—y =(x—y)?, o y(1)=18, FEAE :
X

2_
(A) log, |2 =2(y~1)
2-x
(B) log, 2 =X =X-y
2-y
(€) —log, | XYy by 2
I-x+y
I-x+
(D) —log, Ixiy‘—Z(x—l)
Ans. D
Sol.
X—y=t=>ﬂ=1—£
dx dx

:1—i=t2:>/ dt =/1dx
dx 1-—t2
oLl (1) —x i

2 1—-t

l+x—
= Lin <#> —x+ A given y(1)=1
2 l1—-x+y

=>%En(l)=1+k:x=—l

l+x—y
5 If dy+ 3 ! ,xe(—,n),andy(£)=i,theny<—£)
dx  cos’x cosZx 4 3 4
A 2oL e<_—n,£>,amy<£)=i,%,zﬁy(—£
dx  cos’x cosZx 3°3 4 3 4
1
(A) —+¢°
T te
1
B) =
3
© -2
3
D) = +¢’
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Ans. A
Sol.

d
9 3sec’x.y = sec’x

dx ,
LF. = ¢’ [ sectxdx _ o3 tanx

3tanx _ SGCZX. e3 tanxdX

—

ory.e

. 1
ory.e®™*=_Wx i co (1)
Given

(z)zi
%) 73

3 _
. =

|

e +C

UJl»—A

4
3

s C= e3
Now put x = —% in equation (1)

_ 1 -
.'.y.e3:§e3+e3

':l
Y73

T 1 6
— | =—=+¢
v (3) =3

+e€‘

6. Ify=y(x)is the solution of the differential equation, x jy

X

ALLEN®

+2y = x? satisfying y(1) = 1, then y (%) is equal to :

QﬁYZY(X)WWWX% +2y = x> FEA SN y(1) = | FIEIE HFAT S, A y (%) T O 8T :

X
1 4 1
A L ® L © £ o L
64 16 16 4
Ans. C
S0]- ﬂ + (3) y=X
dx X
= LF.=x
4
2_ X" 3
=—+=(As,y(1)=1
yx'= ot (Asy()=1)
Sy ( - 1) - %
2 16
7. If the solution of the differential equation xzdy + 2xydx = sin xdx is xky +cosx=C

(where C is an arbitrary constant), then the value of k is equal to

Ik FHIRTIT xzdy + 2xydx = sin xdx T BT xky +cos x =C 2l

(STET C U W= 3T 2), T k T AT S 2
(A) 1 (B) 2

Ans.B

Sol. The given equation is
d (x%y) = sin xdx
On integrating, we get,
x2y =—cosx+C
orx2y+cosx=C
> k=2

© 3 (D) 4
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8. The area enclosed between the curves y2 =xandy = [x] is-

FHT y* = x TATy = |x| o AT ForT GTT & 2-

2
A) = B) 1
()3 (B)
1 1
C) = D) =
()6 ()3
Ans.D

Sol. Requied Area =2 (Shaded Area in the first quadrant)

square unit.

()Jl»—t

1
=2/(x—x2)dx=2><é=
0

9. The area bounded by the curves y2 =4x and x* = 4y is :

aﬁy2=4xWX2=4ymmﬁqWW%:

(A) 0 (B) %
16 8
C) — D) 2
© = (D) 3
Ans. C
Sol. xX'=4y
y2:4x
4,4

3
16
A = — sq. unit
3
Alternate Method

Area between y2 = 4Ax and x° = 4Ay
is 1° AB
3

for y2 = 4x
x? = dy
A=1,B=1

So 13—6 sq. unit
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10.  If the area bounded by y = x, y = sin x and x = g is <% - 1) sq. units, then the value of k is equal to
I y=x,y=sinxTx = % T ufteTg &ee (%—1) il 3hTS €, T k SIeR 2
(A) 2 (B) 4 ©) 6 D) 8
Ans.D
Sol.

E]

2
Required area = ar (AAOB) — / sin xdx

0

I T
22
. base . height

n? .
= 3 — 1 sq. units

11.  The area (in square units) enclosed by |y| —|x| =1 and x>+ y2 =1is

:

o=

(A) 2 (B) zero (C) Infinite (D) None of these
Iyl —[x| = 1 T x> + y* = 1 5T afeTg & & |

(A) 2 (B) A (C) = (D) ST IS et
Ans. B

Sol. Graph of X+ y2 =1is

and graph of |y| — |x| =1 is

N

PN

so area enclosed by two graph is zero.
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12.  The value of the parameter 'a' such that the area bounded by y = a’x” + ax + 1 coordinate axes and the line x = 1

attains its least value, is equal to.

T 2 AW S8 fAG, a6h1 y = a’x” + ax + 1 eI 373 7o W@ x = 1 g1 qierg, &, =IHad @ 3,
Hul

A _1 ®) _1 © _3 (D) — 1
4 2 4
Ans. C
Sol. a’x” +ax + 1 is positive for all real values of x.
1
s~ Area = / (a®x* +ax +1)dx
0
2
2 LA
3 2
:l 2 az+éa+i +6—£
6 2 16 16
1 <2< z)i 2) ,
6 4 8
which is minimum for a = — %
13.  The area bounded by y = xeX and the lines
x|=1,y=01is
TRty = xe T x| = 1, y = 0 % TET TRag &% 2
(A) 4 squnit (B) 6 sq units (C) 1 sq unit (D) 2 sq units
Ans.D

Sol. Since, |x|=1

Sx==+1

. y=xelx={xex’ —1<X<0}

X

xe', O<x<«l
0

. Required area = / xe “dx
-1

J’_

1
/ xe*dx
0

( [—xe_X - e‘x}?l ( + ‘{xeX - ex}(l)’

14.  The area of the region (in square units) above the x-axis bounded by the curve y = tanx, 0 < x < g and the
T

tangent to the curve at x = Z 1S :-

X-378F o UL AT & (7 FohTS H), ST Ish

y = tanx, 0 < x < gax = %qtaaﬁaﬁwﬁ‘(@mwﬁa@ﬁ,%

(A)l(m 2—l> B) L1 +10g2
A ) 5( 0g2)

© L-10g2) ® L (1og2+ L
2 2 2
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/1 tangent line
T

at —

= 4

A
Required Area

4
= / (tan x) dx— (Area of triangle formed by tangent, x = % and x — axis)

0

= [log(sec %) — log(sec 0)} ] x 1 (% —xo)

2
=logv2 - % (where x( = % - % is x—interept of tangent)
1 11 1
= —log2— ——log2— —
PRI e

15. If the intercepts of the variable circle on the x-axis and y-axis are 2 units and 4 units respectively, then the
locus of the centre of the variable circle is :-

(A) x> —y*=3 (B) y* —x*=3 (C) xX*+y*=3 (D) None of these
afe forelt =R I T x-3787 QAT y-378T W 3@ 2 TAT 4 TS €, AT Ik s, B (oG BT -

(A) ¥ —y*=3 (B) y’ - x*=3 ©) £ +y*=3 (D) & ¥ IS Tl
Ans. C

Sol. Given that 24/g> —c=2 and 2y/f2—c=4
> gZ—CZIandfz—c:4
=> ff—g’=3
Hence, locus is yz—x2=3

16. The length of the chord cut off by y =2x + 1 from the circle X2+ y2 =21s:-

(A) % (B) % (©) g (D) None of these

@y =2x+ 1 gRTIA x° + y* = 2 W h1e] Tt S 1 s 2

A) 2 B) = © & (D) 5 & 7
6 V5 5

Ans. B

Sol.

AB=2AM=2\/¢—p? = ,/2_% -8

G
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17. Two perpendicular tangents to the circle

x>+ y2 = 8 meet at P. Then the locus of P has the equation:-

(A) X*+y =4 (B) 2 +y>=16
(C) x> +y* =24 (D) None of these
X7+ y” = 8 I &Y TER AFeTerd Tl @ fareg

P Tt €, 7 forg P o forguer € -

(A) X +y =4 B) X +y> =16
(€) x*+y =24 (D) T & FE Tt
Ans.B

Sol. Locus of P will be director circle and have equation x>+ y2 =16
18. The locus of the centre of the circle

%(x2 + y2) + xcosf +ysin® — 4 =01s :-

EN %(x2 + yz) + xcosf + ysin — 4 = O%Wwﬁ?\gq?l%:—

(A) Xz—y2=1 (B) X2+y2=1
©) }’2:X2 (D) X2+y2=2
Ans. B

19.  The equation of a circle is X%+ y2 = 4. The centre of the smallest circle touching this circle and the line x +y =5v2

has the coordinates-

7 7 3 3 7 7
(A) (ﬁ ﬁ) (B) (5, 5) (€) <Eﬁ) (D) None of these
T I 1 FHIR0T X2 + y? = 4 21 38 I ST x + y = 5v/2 1 T3 i a1t BIE I oh ohesk oh (ST -
A (2 B) (3.2 c(LL) D) = & g 7
= (26’ 2\6) ®) (2’ 2) © w2 2V2 (D) T & 1%
Ans. A

20. Equation of a circle which passes through (3, 6) and touches the both axes is :-

(A) X*+y* +6x+6y+3=0 (B) X’ +y* —6x—6y—9=0
(C) x>+ y2 —6x—6y+9=0 (D) None of these
1 o1 GHISRLOT, ST fofg (3, 6) ¥ TTofa @ et Fewft a7efi shi Tl hed €, € :-
(A) xX>+y>+6x+6y+3=0 (B) xX*+y* —6x—6y—9=0
(C) x*+y*—6x—6y+9=0 (D) T8 ¥ IS &
Ans. C
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SECTION-II : (Maximum Marks: 20)
This section contains 10 questions Candidates have to attempt any 5 questions out of 10. If more than 5

questions are attempted, then only first 5 attempted questions will be evaluated.

The answer to each question is a Numerical Value.

For each question, enter the correct integer value (In case of non-integer value, the answer should be rounded
off to the nearest Integer).

Answer to each question will be evaluated according to the following marking scheme:

Full Marks : 44 If correct answer is entered.
Zero Marks : 0 If the question is unanswered.
Negative Marks : —1 If wrong answer is entered.

@ue-11 : (Terhan 37: 20)
TS 10 77 & SHfigar &t 10 7 & TRt oft 5 w51 or sm@ w81 fe 5 & fere vt v v R S g, @
hTet T 5 St T S T STt
T T3 T IO HE&ATeHS W (Numerical Value) 21
Tedsh W o oI, el qurieh HTH &1 ohL (SXHAS Eohed H, I bl [Hehed™ quiteh # foram ST =I1fe) )
Ww%wwuwﬁmﬁ%ﬁwaﬁw%wﬁww
quf 37 . 4 T I E R T
T HH 0T RIS o S ES AL fohar I R
HUTCHF 3 :  —1 IS Toid SAT ol [ohT 74T 2

1. In the order of the differential equation of the family of circles touching the x-axis at the origin is k, then 2k

is equal to

{7 fofeg WX x- 3787 =Rl T2l o Tt il oh Fehrer o SAerehier qeflehtor shi ahife k @ T 2k st 2|

Ans. 2
Sol. F

A 4

The equal of the family is X2+ (y — r)2 =
i.e. only are arbitrary constant.

Hence, the order of its differential equation will be 'l'

s 2k=2
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2. Let f: R — R be a differentiable function with f(0) = 1 and satisfying the equation

fix +y)=1(x) f (y) +f (x) f(y) for all x, y € R. Then the value of log (f(4)) is :-
H f: R — R AT Bl © £(0) = 1 q°T FHieRT

f(x +y) =f(x) f (y) + f (x) f(y) B GqE FAT 2, @l x, y € R, T log,(f(4)) I 4 2|
Ans. 2

Sol.

Pxy): fx+y)=fx)f M+ XA VxyER
P (0, 0) : f(0) = f(0)f' (0) + f' (0) £ (0)

= 1=21(0)

= £(0)= 5

P (x, 0) : f (x) = f(x). f(0) + f'(x). f(0)

= (0= 210+ f (x)

= fi(x) = %f(x)

= f(x) =

=1In(f(4)=2

3. Let f: [1,00) — [2,00) be a differentiable function such that
f(1) = % If 6/ ' f(t)dt = 3xf(x)—x* for all x > 1, then the value of 3f(2) is
1

M £: [1,00) —> [2,00) Teh SThai-1T ol & Safeh
f(1) = %.qﬁ6/xf(t)dt = 3xf(x) - x> @t x > 1, a9 3f(Q) FIAF &
1

Ans. 8

Sol- Given, f(1) = % and

6 / f(t)dt = 3x f(x) — x’for all x > 1
1

Using Newton-Leibnitz formula.

Differentiating both sides.
= 6f(x).1—0=3f(x) +3xf (x) — 3x°
= 3xf (x) — 3f(x) = 3x°

= 1 (x) - %f(x)Ix

= xf'(x) — f(x) _1

XZ
d { f(x) }_
= — =1
dx X
Integrating both sides
£(x)

= —=x+C { f(1):H
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4.  If the area (in sq. units) bounded by the parabola y> = 4Ax and the line y = Ax, A > 0, is , then A is equal to :

I WeATT y? = 4Ax TATW@T y = Ax, A > 0, & FoR &1 o7 &bt (T 1Sl #) ®, A A SR 2

Ans. 24
Sol. %
Area — 1 - [(g”ﬁ— ij dx
0
=> A=24

5. The area (in sq. units) of the region bounded by the curves y =2 — x* and y = [x| is k, then the value of 3k is :
TRy =2 — x* Ty = |x| T URag &k (37 31S H) k &, ¥ 3k T A 2
Ans. 7
Sol.

2-x*=x

XX +x—2=0
X#£ -2
x=1

Required area =

2/01 [(2-x2) - (0] dx

3 271
:kzz[zx_x__x_]
3 2 ],
7
=k=2 2—1—l = —sq. unit
3 2 3
= 3k=7

6. The area (in sq. units) bounded by y =2 — |x —2| and the x—axis is.
y =2 — |x —2| T x—37&T §RT UNg &% 2l
Ans. 4
Sol. A

‘ \\\ (4. O) .
1(0, 0) N

Required area = %.4. 2 =4 sq. units
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7. The square of the length of the tangent from (1, 4) on the circle X2+ y2 +4x+6y—3=0is:

forg (1, 4) T T x* +y° + dx + 6y — 3 = 0 T Tl Tl L shi wAwrg i o 2 -
Ans. 42

Sol. Length of tangent = \/12 + (4)2 +4(1)+6(4)—3 =42
Square of length of tangent = 42

8. The number of tangents to the circle X+ y2 — 8x — 6y + 9 =0 which pass through the point (3, —2), is :-
FAK +y — 8x — 6y + 9 = 0 TG 7 37 Tt wareAt b W ;i g (3, —2), @ et &, T
Ans. 2

Sol. Since S, > 0 the point lies outside to the circle therefore two tangents.

9. If the line 3x — 4y — k= 0 (k> 0) touches the circle X+ y2 —4x — 8y —5=0at (a, b) then k + a + b is equal to :-
FAT@I3x —dy —k= 0(k>0), I x°+y’ — 4x — 8y — 5= 01 forg (a, b) IR FAT 3 Ak + a + b T HH T 2:-
Ans. 20

Sol. Since, the given line touches the given circle, the length of the perpendicular from the centre (2, 4) of
the circle to the line 3x — 4y — k = 0 is equal to the radius v/4 + 16 + 5 = 5 of the circle.

_3x2-4x4-k

Vo+16
= k=15 [+k>0]
hence equation of tangent is
3x —4y—-15=0 ... (1)
Let equation of normal to circle
4x + 3y = A
It passes through centre (2, 4)
= A=20
hence equation of normal is
4x +3y =20 e (2)
Solve (1) & (2)
a=5b=0
k+a+b=15+5+0=20

10.  Let A be number of points with integral coordinates lying inside the circle X%+ y2 =36, then A =
T X+ y* = 36 % T feore foreg TSk Ficarien qorfer @ fop wieam A g A =
Ans. 109

Sol. x> +y><36
X,y € {0, £1, 2, +£3, +4, +5)
Number of ways to select
xy=11x11=121
121 — 4 x3=109
(£5, £5), (£5, +4) (4, £5)
Excluded
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