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ALLEN®

Topic : Work, Power, Energy, Capacitance (Capacitors)

PART-1 : PHYSICS
HIT-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 ) T 9 F Tt I F for 4 Forered 2 sgfareredi w5 (MCQs) Fae U foehe Bt 21 T T4 %
%Q,WW%QGT@
quf 3% D +4 I HE ST AT TR
FAHE 0 RS A forerey T TR
FUCHF 3% ;1 TS Terd forshed AT 11 8|

1. Two identical parallel plate air filled capacitors are placed in series and connected to a constant voltage
source of V, volt. If one of the capacitors is completely immersed in a liquid with dielectric constant K, the

potential difference between the plates of the other capacitor will change to :-

21 AT HTIAT o dTg Ik FHT-R ie it i A0l § FRIa aiedst V, 3 @id 8 SIS ST 8l Afe U Juniet i
I0F &9 § K ORISR 3 59§ JAE1 ST @ e o Semier o o=t sreet o &1 ST -

K+1 K K+1 2K
(A)< < >Vo (B) <K+1>V0 (C)< K )Vo (D) <K+1>VO

Ans. B

Sol. V, =V, G
C+C

oKy ()
C +KC K+1

2. A parallel plate capacitor has plate area A and separation d. It is charged to a potential difference V. The

charging battery is disconnected and the plates are pulled apart to three times the initial separation. The work

required to separated the plates is :-

T AT A HETIGT 1 Wi 8Tt A ST 39k oftel 36t g8t d 81 918 V., Farviareax der o fofam STt 21 Ararw=
S 82T 3 @ 3R il bl Eliereht REwe gt ot i AT R Ad §1 wiel o st gt ag H S 2 -

2 2 2 2

() 30AY, ®) AV © @AY D) @AY,
d 2d 3d d
Ans.D
Sol. CVo)? (CVp)
WU Uy = (CVo)”  (CVo) _cvy
)
3
T
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ALLEN®

3. A number of capacitors each of capacitance 1uF and each one of which get punctured if a potential difference
just exceeding 500 volt is applied, are provided. Then an arrangement suitable for giving a capacitor of 2pF

across which 3000 volt may be applied requires at least :-
(A) 18 component capacitors (B) 36 component capacitors

(C) 72 component capacitors (D) 144 component capacitors

us ffera g & 1pF onitar arer wenfer @ afe s o foret wen @t 500 V@ 3iferes favareat feam S ar = g
(FrafiTa) 21 ST 8 df U STehat saae St 2uF 9Tt € @ 3 3000 V favmarat stmifia foram S ok, 38

T = sTTavare gem-

(A) 18 =1 G (B) 36 = G
(C) 72 U Tt (D) 144 ¥Icsh 941
Ans. C

Sol.

Total =12 x 6 =72

4, Three capacitors are connected as shown in fig. Then the charge on capacitor C, is :-

A et FoETEm 2 gU 2, @ €T C, O SATeIT 81 -

2uF

2uF
A
i
C
4uF
L
H

| —=
6V = 6V
(A) 6uC (B) 12pC
(©) 18ucC (D) 24puC
Ans. A
2uF 2uF
Sol. 6V T X f 6V
o |
4uF
+ov —| (;Jj |—iev
6V = %
26—-x)t4(0—-x)+2(6—-x)=0
12-2x—4x+12-2x=0
24=8x ~ x=3V
S qe1=2(06-3)=6 uC
LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230005
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(A) 30pC (B) 40uC
Ans. C

Sol. q=C.qV

<4><6
= X
4+6

1

=24uC

ALLEN®

For the circuit shown in the figure, the charge on 4pF capacitor is :-

o § o3 1 wftaer & for, wenfer 4pF 9T 3taer 8 -

4uF I
—H  1uF
I
SpF
[
1l
3uF +I:_
10V
(C) 24pC

(D) 54pC

Switch S of circuit shown in figure is in position 1 for a long time. At instant t = 0, it is thrown from position

1 to 2. The thermal power P(t) generated in resistance R;.

fomr i 2T S1e we Tl S Y et o for fearfar 1 1 %1 £ = 0, &or W g Reerfa 1 & 2 ok i ST 81 Ifalg R,

T Serfed s 31fh P (1) R
C
I
ERZ
2
S¢---- .—MAR;I\/\_
14
H =
E
2 2
(A) _ER e 2HRI+R)C (B) E'Ry e H(RI+R)C
(R; + Ry) (R; + Ry)’
2 2
©) —ERL am v rc D) — R cuwisrc
(R; + Ry’ 2(R; + Ry)?
Ans. A
Sol. —t
- E . ®R+R)C
(R1 +Ry)
5 - -
P =R = — PR (RiFRC
(R1 +Ry)

LEADER TEST SERIES / JOINT PACKAGE COURSE
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ALLEN®

7. Find the capacitance of the system shown in figure.

e o wefsta ferrr sht enfar gra Hifsmn

| Plate area = A

k=1 k=2

A2 A2
7d 24 d 25 d 12 d
Ans.D
Sol. k=1 [K,=2
Ky;=3 Kys=4
KigA
C = =52 _ 1 x¢
2 X %
C2 = 2C0
K;=3C,
K4 = 4C0
ceq. = Co x 3C n 2Cy x 4Cy
4Cy 6Co
_ 25C
12
8. Five identical metal plates 1, 2, 3, 4 and 5 each of area A on one side are fixed parallel and equidistant (d) to

each other. The plates 1 and 4 are joined by a conductor, and plates 3 and 5 are also joined by a conductor as

shown in figure. Then, the capacitance of this system between A and B is-

© % (D) None of the above
3

i §HEY GTfeateh Wid 1, 2, 3, 4 T 5 Teioh o &thel A &, 1 Toh THL oh FHHI 2T d gl 72 1@ Sirefl | Wi |

T 4 31 T WA 3 TUT 5 1 Teh =Teieh I T SIST ST ©, 97 A 94T B 3 He27 39 f3ehr ot ariar arfl-
1

2 ° A
3
4 B
5
(a) So0A (B) deoA
d
(C) deoA (D) I § & 1 7
3d
Ans. C
LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230005
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Find the charge on the capacitors of value 2uF in the shown figure at steady state

o o femmer wie & TUmt S1a%eT W 2 uF o GGt OX STTesT J1d o -

6uF 14V 20
|| |
L |1 W L
8Q 24V
5V § SuF §5Q
10 — 30
| | | |
I |1
1Q InF 6pF
(A) 3uC
(B) 5uC
(©) 1.5uC
(D) 2.5uC
Ans. B
Sol. I A OuF
SV
< 2uF
302 L
20 '
< 1l
B IpF
During steady state
5 1 24
[=—=-A,L="=3A
"o 270778

V,—Vy=3x5=15V

1
V14V
4V — 15V

0999DJM262103230005
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ALLEN®
10. A 1 pF capacitor is connected in the circuit shown below. The e.m.f of the cell is 2 volts and internal
resistance 1s 0.5 ohm. The resistors R, and R, have values 4 ohm and 1 ohm respectively. The charge on the

capacitor must be :-
(A) 2 uC (B) 1 uC
(C) 1.33 uC (D) Zero

7 = 6 U | uF o1 SOTieT (ST g1 8 a1 9 1 [.arad 2 diee SR AT Siaidg 0.5 3w 3| o= 7
wef3ta S Tfaiel R, & R, o W1 shHST: 4 319 a7 1 39 @ a1 ST 9T S{TaIT sl {1 8 +-

s:2\|/, r=0.5Q
1uF . R,
(A) 2pC (B) 1puC
(C) 1.33 uC (D) A
Ans. C
Sol. Ve = Vg, = iR, = ( r+sR2 ) R,
q=CV,

11. A force of 0.5 N is applied on the upper block as shown in figure. The coefficient of static friction between
the two blocks is 0.1 and that between the lower block and the surface is zero. The work done by the lower

block on the upper block for a displacement of 3 m of the upper block is :-

ST fof Fors H SR1AT AT &, SO ek o SR U 0.5 = T S QT SITAT 81 ST 2ol 6 st e =T TR
0.1 & T freet Teeh QT @ o st T3fh Bror Turien 3 21 et ek g1 o Tesh W fera T s Sieifen

S0 T[eehT 3 et ae foreeiia g € -
1 kg—>0.5N
2 kg
TTTTTTTITITTT T T Ty
(A) 17 B) —11]
©) 21J (D) —217
Ans.B
ol [Tegh->0.
- f
0.5= 3a = a=5/30
f= 2a=2(5/30)=1/3N
fax= 0.1x10=10N
f= 1/3 N will act
work done by lower block
= —f(s)
= —1/3(3)=—1 Joule
LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230005

E+H /17092023 LTS - Page 7/56



ALLEN®
12.  Which one of the following statement does not hold good when two balls of masses m; and m, undergo

elastic collision?
(A) If m; = m, and collision is oblique then after collision they move perpendicular to each other

When m; >> M, and m, at rest, after collision the ball of mass m, moves with double the velocity

(B)

of m,.
(C) When m; = m, and m, at rest, there will be maximum transfer of kinetic energy.

When collision is oblique and m, at rest with m; = m,, after collision the balls move in opposite

directions.

ST &1 SHH my T my, % STe TATE ZFRL I & qel (T 1 & shiA |1 hed AN A2 Bidl 82

(A) A my = m, T TR {2ieh 2, 1 2T oh o1& ST Toh GHL oh SAweTele] T hid &

(B) ST m, >> M, T9T m, R 81 9 €g % TN, m, FeIHM %! A1 m, FeIHH 8 &1 T 81 ST &)

(C) S« m; = m, & a7 m, & &Y, el Tfreran TTfast Het ot THIaLor &rar 2

) Wwﬁ@ﬁwmﬁwﬁwm:mz,ww%maﬁww-@aﬁﬁqﬂﬁﬁm
7 71fe o &

Ans.D

13. A block of mass m is at rest with respect to a lift when placed on inclined plane of inclination 6 inside the

lift. If lift move upward at constant velocity v then work done by friction force on block in t time is :-

(A) Zero (B) mgtzvcosze
(C) mgtvsin’0 (D) % mgtvsin20
m FeIA 261 g1 et fore o T 0 =107 o gk T o W fere o |rder e B) fofwe Tohent o v H S 33t §
aqr t T T TN S N T T TR T e -
(A) A (B) mgtzvcos2 0
(C) mgtvsin®0 (D) % mgtvsin2
Ans. C
Sol. X

k:Vt

-
19

oD
A
‘o%%}x 5 i

IR
N
mg

W, = f.vt.cos(90 — 0)
= mgsin®.vt cos(90 — 0)

W, = mgsinzevt

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230005
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14. F=2x*—3x — 2. Choose correct option :-
(A) x=—1/2 is position of stable equilibrium
(B) x =2 is position of stable equilibrium
(C) x=—1/2 is position of unstable equilibrium
(D) x =2 is position of neutral equilibrium
F=2x*— 3x—2@%ﬁ’qﬂﬁ'&:-
(A) x = —1/2 Tl dqer i feurfa &
(B) x =2 Tt Hqer o furfr 2
(C) x = — 1/2 s7eureft Hqer 1 fufr 2
(D) x = 2 Iaf Fqer ot fearfa @

Ans. A
Sol. ¢ )2 3x_2--9U
dx
U o -3x—2)
dx
U 5 2x-3x—2-0
dx

2x% —4x+x-2=0

2x(x—2)+1(x—-2)=0

X = 1 orx=2
2
d*u
=—4x+3
dx2
1d° -1
At =———U =—4| — | +3=5=+ve
2 dx2 2
. stable equilibrium
d’U
At x=2, —=-4(2)+3=—-5=—ve
dx?
- unstable equilibrium
LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230005
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ALLEN®
15. An elastic string of unstretched length [ and force constant k is stretched by a small length x. It is further

stretched by another small length y. The work done in the second stretching is :-

e e R, TSTeehl |THT=1 GTee SRS [ QT o (Hardien k &, sl x SvalTg deh Ei= STl ) 36 37 30 0H:
y IS ek G STt 21 feeia fa=ma & frar mar & # -

(A) %kxz (B) %k(xz +y?)
©) %ky(2x+y) D) %kx(x+2y)
Ans. C

Sol.

=—%k (y2+2xy)—%ky(2x+y)
w . 1

— on spring = —ky (2x +

D pring = = y(2x+y)

16. A mass M kg is suspended by a weightless string. The horizontal force required to displace it untill the string

makes an angle of 45° with the initial vertical direction is :-

M TR ST Uk TREH SRT § Teeht §3TT 21 36 T SR T 9% &t oe St SRY i 36! TP eater fawm

T 45° o7 qT foreefya o 2, g

(A) Mg (vV2-1) (B) Mg (v2+1)
(C) Mgv2 (D) Mg /2
Ans. A

Sol. 2 B

M
mlF Iz—z )

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230005
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ALLEN®
17.  The potential energy of a body is given by :

U=40+6x>— 7xy+8y2+322
where U is in joule and x, y, z in metre. Deduce the x, y and z components of the force (in newton) on the

body when it is in position (-2, 0, +5)

fordt fove 6t fearfast St
U =40+ 6x> — Txy + 8y* + 32z
SR U H AT x, y, z XA TAF x, y TUT 2 9 =2 7 1 o 5w g (-2, 0, +5) Rafrm ?

(A) F, = —32;F, = —14;F, =24
(B) F,=—14;F, = —32; F, =24
(C) F,=24;F, =32, F,= 14

(D) F, =24; F, = —14; F, = -32

Ans. D
Sol. ¢ =—j_u= —12x + Ty = —12x(=2) + 7x0
X
F, = 24N
F,= — 3 7% — 16y = 7(-2)-16x0
dy
F,= —14N
F,= _du gy
dz

18. A particle is released from a height H. At certain height its kinetic energy is two times its potential energy.

Height and speed of particle at that instant are :-

T 0T, S H 8 BT T € Rt S X et Tifast it fRerferst St ot @1 AT 21 39 a7 o o S
IqAE -

A H  [2eH
()3, :
B H , /g
(B) 3,2 3
c) 2H /2eH
© VS
(D)%,\/ZgH

Ans.B

Sol. (mgH — mgh) =2 mgh
o h=H
3

v=4/2g(H-h)=,/2g (%) =2@

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230005
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19. A block of mass m is attached with a massless spring of force constant K. The block is placed over a rough
inclined surface for which the coefficient of friction is p = 3/4. The minimum value of M required to move

the block up the plane is : (Neglect mass of string and pulley and friction in pulley) :

m FEIHH 1 T sclish K o ordish arell Seame Tl & |19 27 8| selieh T Gad 40-aa & 0t ferd @
forereh for et Turie |4 = 3/4 1 T T YT AT AR sclleh =Rl T I o6 ToT TR M oh =AaH 01 8T (et
e ferft o1 gowT o Tt | erior Jeoe wiE) wee § R e g § § q9 solleh sl farmre ¥ ster
ST 2

(A) 3/5m
(B) 4/5m
(C) 2m
(D) 32m
Ans. A
Sol. Applying work-energy theorem :
0
W,-W,, = AKE
W,=W

mgsin®
‘_

m —pKx

m
pungcosd

|
megx = —Kx
&7 3
2Mg = Kx

Forces acting on block m,

Kx = mgsin37° + pmg cos 37°

3 3 4
2Mg=—mg+ —mgXx — = |[M=—m
g 5 g 1 g 5

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230005
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ALLEN®

20. A block (B) is attached to two unstretched springs S; and S, with spring constants k and 4k, respectively (see
figure 1). The other ends are attached to identical supports M; and M, not attached to the walls. The springs
and supports have negligible mass. There is no friction anywhere. The block B is displaced towards wall 1 by a

small distance x (figure II) and released. The block returns and moves a maximum distance y towards wall 2.

Displacements x and y are measured with respect to the equilibrium position of the block B. The ratio Y is :-
X

a1 Aferar= it S, qerm S, e Rt feretish shaveT: k @ 4k 2, %1 U sclieh B ¥ Siigr T @ (ferm 1)1 i o g
To 1 TohamT AR M, T M, § SISl T 8, STt SR @ T2 SIS 81 &t qo S1mam it geme o ) e off
I3 T TET 8] 51 B 1 G 1 T T T Bt gl x T (R 1) Foreeniod stk STg oo St 2 sclish o
SATAT & AT SR 2 26l 3R SAfeehed gl y Toh ST ) ForeeIoei x A y 1 seffeh B shi AFATEET § H1A7 ST 2|

s L AR

X

(A) 4

(B) 2

©)

(D)

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230005
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ALLEN®

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 : (JTerhaw 37: 20)
A TS 10 77 & SHfigar &t 10 7 & foreft oft 5 w55 ot vm@ w81 fe 5 & ferer vt v v TR S g, @
hTet & 5 St T S T ST
T T T I HE&ATeHS W (Numerical Value) 21
Tedsh W o oI, el qurieh HTH &1 bl (SXHAS Eohed H, I bl [Hehed® uiteh # foram ST =Ifew) )
uﬁmw%aﬂtwwﬁmﬁ\@ﬁwaﬁw%wﬁwwﬂ
quf 37 4 IR a R T R
T HH 0T RIS ot SIS AL fohar T R
HUTCHF 3 :  —1 IS ToId ST ol [ohT 74T 2

1.  In the circuit shown, calculate the potential drop (in volt) across the capacitor.

yef¥ta gftaeyr § wytiet o Rl 9t forvamda T (e o) st 7ot Shif)

Ans. 3

Sol. - W
N

A'Q—MN\“—H—:;—-B

9yv E C

Ce—AF——|——=D
During steady states

AV, - Vp=15x4-18
=6—18

— _12V=V¢ - Vp

Ve = Vg+VE—-Vp=Vc—-Vp
9+ Vg - Vp=—12

2 Vg —Vp=—12+9

-3

“ Vp — Vg =3 volts

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230005
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ALLEN®

2. In the circuit diagram of figure, E = 5 volt,
r=1Q,R,=4Q,R, =R;=1Q and C = 3 pF. Then the magnitude of the charge (in pC) on each capacitor

plate is :-

g e @ ufua H E = 5dee, r= 1Q,
R, =4Q, R, =R;=1Q 3 C =3 puF Bl T Ycdeh GUTIE T T YT 3T (uC ) T IRATT R -

R,
| b —
C g C
C R, C
+— —ww—{|—e
+y,—E.r
I I
Ans. 6
Sol. l? |(.3
1 Il
A¢>—W—>—9B
N R: \
| |
1h Iy
A C C WV
< ml.“ <
During steady state
r+Ry 4+1
~V,—Vg=1xR,=1x4=4V
S q= Ceq xV
-y =3><4=6uC
2 2
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3. In the connection shown in the figure the switch K is open and the capacitor is uncharged. Then we close the
switch and let the capacitor charge up to the maximum and open the switch again. Then (Use the following
data: Vy=30 V, R;=10 kQ, R,=5 kQ.)

(1) the current through R be I; immediately after closing the switch
(i1) the current through R, be I, a long time after the switch was closed

(ii1) the current through R, be I3 immediately after reopening the switch

Find the value of Il—i (in ampere_l).
213

Sefiia uftaer § e K e @ o QeTiel SHreiynd )| 37a et ol i T ST ol STfrehas 61 qeh ST

O T =t @rer o ST 81 7=t V=30 V, R;=10 kQ, R,=5 kQ 2

C
|1
I

AN
R, R,

|t -
! K

0

(i) &= =1 & & % &7 TeaE R, § 9w 1 2

(ii) =1 Y <5 T o T T9 9YET R, § 9T 1, 2

(iii) far=r T I9: @ieT & o T2 R, T Tafed 9m 15 2
I

L <hT HTT (ampere_1 ) J1a iR
213

Ans. 750

Sol. C +C

R,

Vo 30
Ri+R2  (10+5)x10°

=2x107A

R, 5
Ve =Vg, = = x30=10V
¢ R Ri+R, Vo 10+5

13V—C= 0 _sx107a

Ry 5x10°

1 -3
L _ 3> 10 =750A""

I3 2x10°x2x107°

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230005
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4 A part of circuit in steady state along with the currents flowing in the branches, the value of resistances etc.,

is shown in figure. Calculate the energy stored in the capacitor is x X 107 J then x is :

RITAT 7T T W S farer oht STl STerert 1 2| geeht v Smranedt & e sforry o /1 seante fowm w E)
| 3§ G et 6l 7 x x 107 J 2, d x 1A 2

1A

Ans. 8

Sol. When the capacitor plates get fully charged, there will be no current in branch ab. Remember

capacitance acts as the open circuit since capacitance offers infinite resistance to d.c. The capacitance

simply collects the charge

Applying Kirchhoff's first law to the junctions a and b, we find i; =3A and i, = 1A

Now applying Kirchhoff's second law to the closed mash aetba, we get
3x5+3x1+1x2=V, -V,

or V, -V, =20V

U= % C(V, — V) = %x 4x107° x (20)*

=0.8 mJ

=8 x 10 % Joule

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230005
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5. There are six parallel plates of equal area A are arranged as shown in figure (d<<A). The equivalent

capacitance between points 2 and 5, is a%. Then find the value of «.

M &6 A dTell B AT Wiel i FeeTar sgafeaq fomam ma & (d<<A) fog 2 qom 5 % wex qoa anfar

a% A0 o, T A J1d IS

1
2
d 3
2d
4
d
5e 5
d
6
Ans. 1
Sol. C C
B 54 12 \
| | ‘
0—| I | b
a4
Cl2273
| | | |
I I
56 32
C C
This is balance bridge
80A SoA
Cap=C=—=0—-
’ d d
o=1
6. A boy whose mass is 51 kg climbs, with constant speed, a vertical rope-6 m long in 10 seconds. How much

work does the boy perform (in Joule) ? (Take g =10 m/sz)

T AEHT Foraeht oM 51 T 21 6 Hiet ovel Heater T W fFard =1t @ 10 Shve H TedT 21 gk g fohaT
= foRaT ST 8 2 (@ ) (g = 10 m/s%)

Ans. 3060

Sol. W — mgh

=(51) (10) (6)
=30601J

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230005
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7. The potential energy of a 1 kg particle free to move along the x-axis is given by :-

4
U(x) = (XT—X;)J

The total mechanical energy of the particle is 2 J. Then the maximum speed (in m/s) is l Then N is :-

V2
X378 o ST ek ®9 & T 1 kg o1 ot feafost it frer 2 -
4 2
X X
Ux)=(———]1J
0=(5-%)
3T ST T A 3T 2 1 % e e = (AL #) - 2 AN -
V2
Ans. 3
4 2
Sol. Potential energy U = x X
4 2
For maximum kinetic energy, potential energy of
a particle should be minimum.
2
For minimum value of U, d—U =0 and d—U >0
dx dx?
After calculation at x = +1
1

Umin = ZJ

TE = KEmax + PEmin

= KEax = TE — PE i,

1 5 1
= —m =2—-|—
> Vmax ( 2 )
Vinax = ——m/s
V2
8. A block of mass 0.18 kg is attached to a spring of force-constant 2 N/m. The coefficient of friction between

the block and the floor is 0.1. Initially the block is at rest and the spring is un-stretched. An impulse is given
to the block as shown in the figure. The block slides a distance of 0.06 m and comes to rest for the first time.

The initial velocity of the block in m/s is V=N/10. Then N is

0.18 kg FH % T T[esh i 2 N/m So- R o it & der fora 81 ek 7R St o sft=r srforaqoriss 0.1 2
T T T2kt e & ST i 7 Setrer et 21 ot o SuTil T8 U SA7aT ek i T ST @ 516 29T 0.06 m
T L EHAT & (T TR)| AT T2k T SO AT (m/s F) V=N/10 & AT N &1 T4 8T
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Ans. 4
Sol.
AWy = AKE
Wfriction + Wspring = AKE
1, » 1
—umgx — —kx* =0— —mv
pmg > >

1., 1 5
mgx + —kx* = —mv
pmg > >

_\/2umgx+kx2
Ve

\/ 2% 0.1x0.18 x 10 x 0.06 + 2 x (0.06)>
B 0.18

=£=>N=4
10

9. In the figure, a block slides along a track from one level to a higher level, by moving through an intermediate

valley. The track is frictionless until the block reaches the higher level. There a frictional force stops the
block in a distance d. The block's initial speed v, is 6 m/s, the height difference h is 1.2m and the coefficient

of kinetic friction p is 0.6. The value of d is :-
(g=10 m/sz)

T 51 F T & Sodal Tl a% [ATIER Uk HEqdd] 9o o ST 1d Ll 8| Ioadt & qe Iga aF
e BT TR B AT STk T 1t ok GRT d 0 o 1g &k ST 8| SeAToh shi G =T v, 1 0 6 ms,

TS § 3T h = 1.2 m & QT TRt 9907 T[0T = 0.6 B A d T HH S -

(g=10 m/sz)

Ans. 1

Sol. WET
g + o = AKE

-mg x 1.1 -0.6 mgd=0-— %mX36
d=1.167m

10.  Power on a particle is P = (3t2 — 2t + 1) watt change in kinetic energy ist=2 sec tot =4 sec is :

Teh T W M6 P = (3% — 2t + 1) watt 2

t=2 sec ¥t = 4 sec o HE AT Fsll Giad ST :-

Ans. 46

Sol. d = (32 -2t+1)

/dw /3t2 2t+1)

Wiotal = t+t
AKE—(4 — 47 +4) - (2°-22+2)
=461
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Topic : Nomenclature & Common Names , Electronic Displacement Effects , Halogen Derivatives,

Alcohol & Ether , Hydrocarbon

PART-2 : CHEMISTRY
YNT-2 : 3919 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-] : (JATFHaH 3iw: 80)
36 e H 20 W 81 T 9 § 6 IW F forw 4 forekew E) agfasheda w0 (MCQs) Fadt us frerew |t 21 s
5 o foTg, 3feh frerga fo S
qof 37 D +4 TS e I AT TR
I 3 ;0 3fe g ot forepey 7@t T AT R
RO 3 . 1 FlQ TTeAq forehed T T 8

1.  Which of the following reagents would carry out the following transformation?
(A) NaBD,4 in CH;0H
(B) LiAlHy4, then D,O
(C) NaBO,4 in CH30D
(D) LiAlOy, then D,O
1 1 & i i S8 ST o o 3o B

i o
Ot oL
D

(A) NaBD, ¥ CH;0H
(B) LiAlH,, T99a1d D,0
(C) NaBO, ® CH,0D

(D) LiAlO,, ¥aTd D,0

Ans. A
Sol. o° o
i NaBD,
Ph-C—CH; —}—> Ph-C-CH,4
o |
D
cuon  PH
—}— Ph-C-CH,
g D
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2. Which one/ones of the following reactions will yield 2-propanol ?
+

H

i) CH;Mgl
(if) CHyCHO XM
(ii) HyO

(i) C2HsMgl

(iii)) HCHO —
(i) H,0

Choose the right answer :
(A) (i) and (i1)
(B) (i) and (ii1)
(C) (iii) and (1)
(D) None of these

frer o @ forer arfsrfsram grr 2-siuater st fmtor grar 2-

HT

i) CH;Mgl
(if) CHyCHO 21 |
(ii) H,0

(i) HCHO 2 2Mel |
(i) H,0
e e
(A) (1) T (i1)
(B) (ii) a0 (i)
(C) (ii1) T9T (1)
(D) 3T | ¥ IS &l
Ans. A
Sol.
+ _
CH;—CH=CH,—2H CH~CH-CH
OH

CH,_C -0 CHs Ml CH3>CH OH
C-H——> .
31 G Hz0T CH,

o

(i) CH;-Mgl
H—Cl—H W C2H5—CH2—OH

|
)
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3.  What is compound Z :-

+
H;0"__ CH;CH,0H

CH,CH,CH,Br NN,

heat ot
AR 7 3 -
+
NaCN H3O CH;CH,OH
CH3CH2CHzBr X ot Y o Z
O
(A)

I
CH,CH=CHCOH
(B) CH,;CH,CH,CH=NOCH,CH,

(C) CH;CH,CH,CH(OCH,CHj),

(D) [l
CH;CH,CH,COCH,CH,4
Ans.D
Sol. CH,~CH,~CH,-Br &I, NaCN NaCNy CH,-CH,~CH,-CN

Hgo@l

CH,~CH,~CH,~COOH

CH,-CH,—OH | Esterification

CH,~CH,-CH,~C-O-CH,~CH,
o)

4. Q<\ HBr A Product (A) is :-

CCl
4 major

Br Br

Hr
(A) (B) m/< ©) (D) Q<K
Br

Br Br
(A) (B) m/< (©) q (D) Q<K

Br

Ans.C

CH= CHi@q

Rmo Exp.

@’é’
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5. End product in the following sequence of reaction is :-

O 0y/H,0  Ca(OH), A

o
z
ik
o |
S| Z
S [5F
T srfrfora stgsr w1 sif-am Seate B -
O OyH,0  Ca(OH), A
o
Z
ik
Zlz
<
S|

(A) (B)

L

©) (D) O

Ans.B

O on
O = C:
—
™Son

Since Zn or Me,S is not taken, hence, —CHO is oxidised to —COOH

o () )
A OH7 glycol

6. BD,
—e> Product A, A is -

H,0,/0H
BD
——5 > (A TARA’ R -
H,0,/0H

CH,4
O oCE,
CH,
(©) OfOH (D) OH
D D

Ans. B
Sol. (b) For
Hj(g) + Oy(g) — H,0,(1)
AHS  AHY
2 2
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7. Incorrect statement is:

0]

shows faster rate than
*) @cma

/\/Cl with Nal/acetone

(B) CH;CH,OH on reaction with NaOI gives yellow ppt.
H,;C

>:CH2 shows faster rate than
(©) HyC

CH,CH = CHCH; with HBr/CCl,

t-BuO~ K on reaction with CH;— Br gives

(D) HsC .
>=CH2 as major product
H,C

AT FITR :
0

) @*<;H2c1 Nal/Acetone &1 __/C1 fees i 1 w0 s s #

(B) CH;CH,OH, NaOI % @1 f3ram s dielt 198y 2aT 2|

H,C
(€) >=CH2, HBr/CCl, % |19 CH;CH = CHCH; & 21ftreh &% Jgf3id ot 2|
H,C

H;C .
(D) t-BuO~ K", CH;— Br @ fspam s CH, T 3973 o & § T 2
H,C
Ans.D
Sol. (‘:Hs ‘CHs
o ®
CH;-Br + CH;—(‘Z—OK SN, CH3—C‘—O—CH3
CH, CH;
(Major)
8. 0
)H/\/\ has the IUPAC name :-
(A) 3-Methyl-6-heptene-2-one (B) 5-Methyl-1-heptene-6-one
(C) 4-Allyl-3-methyl-2-butanone (D) None of the above
0
)H/\& F IUPAC T € -
(A) 3-9feT-6-89-2-31 (B) 5-9fet-1-8i9-6-311
(C) 4-UfTa-3-HfeA-2 592 (D) IS oft Tt
Ans. A
O
Sol. @ P
NG )\
) ®) M
LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230005
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9. The correct IUPAC name of compound CH3—CH2—|C|3—(|3H—CHO is :-

O CN
e 1 |E [UPAC T 81T CH,~CH,~C—CH-CHO -
O CN
(A) 2-Cyano-3-oxopentanal (B) 2-Formyl-3-oxopentanenitrile
(C) 2-Cyano-1,3-pentanedione (D) 1,3-Dioxo-2-cyanopentane
Ans. B
Sol 5 4 3 2
) CHS—CHZ—(If—(le—CHO
O (1:N

2-formyl-2-oxo0 pentane nitrile

10. The most stable resonating structure of CH3—6—CH =CH, is :-

CH;-O-CH = CH, 1 wafifereh Tormeft S1garel € & -

(A) cH,-0-CH- CH, (B) CH,-O=CH-CH,

& ® ® o
(© CH,-O=CH-CH, (D) CH,-O-CH-CH,
Ans. B

Sol. CH3—8=CH—8H2' In this structure all atom having complete octet
11.  Which of the following statements would be true about this compound ?
(A) All three C-N bonds are of same length
(B) C,—N and C;—N bonds are of same length but shorter than C5 — N bond
(C) C;—N and C;—N bonds are of same length but longer than Cs—N bond
(D) C,;—N and C;—N bonds are of different length but both are longer than C5 — N bond
fe2 Ty e = WY o -

NO,
5

NO; NO,
Br

(A) Teft C-N sier T TS JH 8

(B) C;~N AU C;-NEAA T Cs — NII U B &

(C) C;—N T C;-N qIH R Cs-N ST G 9 &

(D) C,—N =T C;—N eI I TS T T a1 C5 — N IT H gt @
Ans.C

Sol. due to SIR effect
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12.

13.

14.

What will be correct stability order :-

TTRrcel T HET 5hH BT -

(A) I>11>1II
© M>>I
Ans. C

Sol. Carbanion p charge separation

'S' has vacant d-orbital.

ALLEN®

(B) 11>1>1II

(D) 1>TI>1I

The correct order of acidic strengths of the carboxylic acids

1S :-

RIS fRaTeToh 3TFeT T STFel T ETHed ol el 5 2

O/COOH (j/COOH O/COOH
0 0)
)

(D) (I10)
(A) 1> 11> 1II

(C) M>1>1

Ans.B

Sol. OOH oo
-3
0 0 -

more (~1) less(-1)

In the following compound,

the favourable site/s for protonation is/are :
(A) (b), (c) and (d)

(©) (a) and ()

= Afrer b,

SR 3 foTT STt €T 2 (&1m):
(A) (b), (c) T (d)
(C) (a) T (e)

Ans. A

(B) 11>1I1>1

(D) II>1>1II

(+I)
B) (a)
(D) (a) and (d)
@
o N
ON" NG
B) (a)

(D) (a) @ (d)

Sol. Localised lone pair e available at the site of b, ¢ and d.
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15.  The decreasing order of —I effect of the following is:

{2 g T 1 oITar o1 et e g
LH,N® [LNO, ILCN 1V.COOH

(A) I>1I>11>1V (B) I>1>11>1V
©) I=1I>11>1Vv D) I>1>1V>1I1
Ans. A

Sol.  _NH! > _NO,>-CN>_COOH
Cation lr —I effect

NH,/A Br,/H,0O
16. CI@NOZ YA ABH0

LodtH ()
IDH + CONEN (1)

(@)

Product of C in above reaction.

NH,/A Br,/H,O
c1<C:)>—No2 s Aa—2 2y

EE
i
jan}
Q
N C
Ik fomamal § Sedre C BT -
N02
NO,
(A) (B)
Br Br Br
Br
NO,
Br
(©) (D) g, .
Br Cl
Ans.B
Sol. No, No, NO,
NH, Br,/H,0
O o re Br
Cl NH, NH,
3]
NO, No, |g
4
/@\ H,PO,
Br Br BI' Br
N,CI
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17.  Among the compounds

OBr @—Br O—Br

I
The order of decreasmg SN, reactivity is :-
e AfieRr
O-» D D-»
SN1 IERIISEGI ah—r TATHA -

(A) I>11>1II
(B) I>1I1>1I
(C) nI>11>1
(D) M>1>1
Ans.B

Sol. Rate of SN reaction « stability of carbocation

O O [

Aromatic Anti Aromatic Non Aromatic
(D (1) (110
(D> 1) > (1)

18. /\X

OH Conc. H,SO4 ? Final product :-
——-
A

><OH Conc. HoS0;  ? 3Tf~aw 3euTq -
_—
A

(A) (B) ©)

Ans. C

OH Conc. H:SO, Ring
—_—
De-hydration Yllhlon
@®
—H
C H3 Sh]tt

Sol.

D)

LEADER TEST SERIES / JOINT PACKAGE COURSE
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19. Pick the correct statement for monochlorination of R-secbutyl chloride.

Me
Cl
Cl I H =56
Et

(A) There are four possible products; three are optically active one is optically inactive

(B) There are five possible products; three are optically inactive & two are optically active
(C) There are five possible products; two are optically inactive & three are optically active

(D) There are four possible products; two are optically active & two are optically inactive

R-secbutyl chloride % HHTFARISTHRT 3 ST ITH TET SHYT T =4 hifeTg)

Me

cl,

Et
(A) IR TRITfed 3edTe, o Teheir afshar ua ueh genreiiar fAftshar

(B) uTe gruTierd Sedte, <= wehrefr fAftshar et &t werrefr wfshr
(C) uta rvTferd Sedte, a1 Jehreiar fAfSshar wa e gerrefter aishar
(D) =T AR IcuTe, &1 JehTe |ishd Ue &1 Jehreiir fHftsha

Ans. C
Sol.
CH; CH,-Cl CH;
C1,/300°C %
Cl | Radiod Cl | H Cl Cl
substitution
(|3H3 (|3H2 (|3 H,
CH3 CH3 CH3
(Optically active)  (Optically inactive)
CH;
CH;
CH,-C1 cl H
Cl H Cl—r+—H cl 0
H——"m:/C]
CH, CH;
"CHACl o POS t
(Optically active) No POS ; L
P y (Optically active) (Optically inactive) meso
LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230005
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20. CH,
SO,(Cl, NBS KSH
@ 2 (p) B ) K ()
()
Product (C) is:
CH,
SO,(Cl, NBS KSH
@ 2 (p) B ) K ()
()
IE (C) © -
SH SH
(A) ;Br (B) ?CI
Br Br
© SH (D) @
//\\W
Ans. B
Sol. CH3 CH3
S0O,(Cl, NBS
hv FRSR
FRSR Cl
CHz—Br CHz—SH
SN,
g o
Cl KsH Cl
LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230005
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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 : (Terhaw 3i: 20)
TS H 10 7H & SHfieardi & 10 7 & freft «ft 5 w7 1 2@ e 1 Al 5 & 1feren vt o s TR wmar @, o
hTet & 5 St T S T STt
T T3 T IO HE&ATeHS U (Numerical Value) 21
Tedsh W o TG, el qurieh HH &1 ohL (SXHAS Tohe H, I bl [Hehed® quiteh # foram ST =Ife) )
Ww%wwwﬁmﬁi\@ﬁwaﬁw%wﬁww
quf 37 4 T I a R T R
T HEH 0T RIS o SHES AL fopar T R
FUTHF 3% :  —1 A TTeTd AL gt TohAT T 2

1. In the following reaction, how many elimination products would be formed in principle by E, mechanism ?
T stfufsran o E, T fafér s foram farettom seamet st wnfar 2ft 2
Br

275 )
C,H,ONa

Ans. 5

Sol. NY\ C2H30 W

cis+trans

AN /\/\n/\
+

2. How many substrates will show rearrangement during Sy1 reaction.

fora ATy S 1 STRITSRAT 3 SR = Tefid &hid 2

)Y/Y}YG
ij@*@w
O@

(1x)

Ans. 6

Sol. Sy reaction given by those halides which directly produce 2°/3°/resonance stable carbocation.(i), (iii),
(v), (vii), (viii), (ix)

undergoes rearrangement of carbocation in order to convert into more stable carbocation.
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3. Sum of a-hydrogen in major product of the reaction :

OH
@
M é ——>(A)
OH
() Oij %@»(B)
(I1I) O/\/ —»(C)

OH
(Iv) ——> D)

AT % T IcaTal 2 o-H 1 IRT 81

OH
n é BTN
OH
(I Oij L)
OH
(i O/\/ )

V) (\S —> (D)

Ans. 32

Sol.
(1)@ @ H® shifi ©H$ @

Jes! co Nsst el
D
ﬁ ® shift U\ shift

(111

D
OH |
(Iv) 5 HE 6 —H® 6 10 H
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4. How many compounds gives chloroform with Cl,, NaOH ?

/\n/\ RE— /\I/ |

O 0

0 CHS—CHQ—CHZ—(liH2

Ph-C-CH, OH

0
| Il .CcH-OH
CH~C-OH CCl,—C-H

feram AT Cl,, NaOH % 819 FARIBM 24 §

/\n/\ CHCHyOH /\[/ |

0 0
0
ﬂ CHS—CHZ—CHZ—(leZ
" Ph—C-CH, OH
0
0
I || , CH,—OH
CH~C-OH ' CCl, —C-H
Ans. 5

Sol. Chloroform given by
(0]
CH,—CH,—OH, /\n/\ , ,
O . P

5. R—2—chloropentane %) Monochlorination takes place. The mixture of products formed is subjected to

i I
h-C-CH, 'CCl,—-C - H

fractional distillation. Find the value of % where x is the total number of fractions obtained :

R—2—FARU=T ——> Clz nﬁ:ﬁ%ﬁﬂ?ﬁwﬁm%ﬁrﬁﬁm%ﬁrﬂwaﬂwﬁm%mwﬁ T O 1
IS SRl x S0 TSI 26l e S 22

Ans. 7

Sol. Total 7 fractions are formed.
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6. How many of the following are stronger acid than phenol?
7 9 & foeter @ s1fires steeft o1t 22
OH OH OH OH
i CH; i i i OH
Cl OH
I 11 11 v
OH OH OH OH
CH
OCHj;
A% VI VII VIII
OH
o
CH=CH-OCHj;
IX X
Ans. 3
Sol. |
Acidic strength « —1,-M €« ———
+1,+M
7. The total number of contributing structures showing hyperconjugation for the following carbocation is
o2 TR TSR 6 HATqEEHA Wi e dTel! AMTET TeT shl T 2|

CH,
O~
CH,

Ans. 6

Sol. . . : . L
The given carbocation has six-H that can take part in hyperconjugation as :

H

D_< |H
+ Six ¢-H capable of showin,
(l“—C—CHg dpan € of SHowing

hyper conjugation

Jd

]
e-Hh
H

no of hyperconjugated =a —H + 1

structure=6+1=7
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8. X =Number of aromatic compound.
Y = Number of anti aromatic compound

Product of X & Y is

X = Urfees Aifires ot g
Y = ufve WAt it g

X 3R Y 1 o 2

W @ 6

(0]
{4} ‘ 1:’)}| ‘ (6} m
&
ImEa e

(1]

)94

AN -—
(10) N:‘f' '\N'l (11) 12y 1 \

~ Z H_N\JN
é
Ans. 20
Sol. x=5
2,3,7, 11, 12 (Aromatic compound)
y=4

1,2,5,6 (Anti Aromatic compound)
Thus = x xy=5x4=20

9. Total number of 1-2 shift during the conversion of

o3 7 gfEda o 12 TTeaRor sh gEr 2l

= O

Ans. 3
Sol.
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10. How many de-localised e present in given compound.

T R 2fifirer o foerfierd o 1 T Rl

Ans. 10
Sol. O 0O
De-localised e = 107e
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Topic : Straight Line , Determinant, Definite Integration

PART-3 : MATHEMATICS
YRT-3 : o1
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-] : (fershan 3i: 80)
T S 7 20 T &) WA WA H FEl I % [I¢ 4 Forepeq 81 SgloshedE 95 (MCQs) Fadt T fased ¥t 81 weaish
9% o foTu, 3ieh fergam fog s
qof 3% ;44 FfQ EEl ST I TS
T AL 0 HS W forshed T& LT TR
BUHEF 3 © | TS TeAq forehed <7 T 3

/3

1. /esecx <(sec xtanx + 1)e¥ + ¥ (secx tan x + 2X)) dx is-

0

e ((sec xtanx +1)e* + e (secx tanx + ZX)) dx B

o\?—l
a
v

(D) &’
Ans. A

Sol. ™3
/ e(sex M (sec x tanx + 1) dx

0
/3

+ / e X (gec x tan x + 2x) dx

0
Let secx + x =t; = (secx tanx + 1)dx = dt,

/3 20\ /3
(e(sec x+x)) + (e(sec x+x )>
0 0

2
%), [5)
€ 3/ +e —2e

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230005
LTS - Page 38/56 E+H /17092023




ALLEN®
b
2. The value of / udX is :—

a X

b
/ K g wramam

a X
(A) b — [a] (B) [a] — [b]
(C) [b| +1al (D) —[b] — |a]
Ans. A

Sol. CaseI:If0<a<b, then |x|/x=1

b
I=/ l.dx=b—a=|b|—|a|
a
CaseIl: Ifa<b <0, then |x| = — x

b _ b
J I—/ —de—/ (-1)dx
ba X a
=[x], = b —(-a) = [b[ — [a]
Casell:Ifa<0<b

then [x| = —x when 0 <x <0 and [x| =x when 0 <x <b

szbﬂd —/Oﬂd +/bud —/0_—Xd+/b§dx
a X a X 0 X a X 0 X

0 b
(—1)dx+/ ldx =[x +[x]) =a+b=b—(-a)=[b| — [

b
Hence, in all the cases I = / udx = |b| — |a]

a

1
3. Ifl = /X“e_X dx,n € Nthenl, — 7l =
0
1
=/ e *dx, nENfﬁ?ﬁh Tlg =
0
1 2
A) — B) =
e e
1 1
©1-1 @) -1
e e
Ans.D
Sol. !
— 7 X
I / X'.e dx
0
by part
1
I, = 7( e +7 / x0. X
0
7.-x\1 _ ~
716 == (X € )0 ?
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4.  Let the function F be defined as

X

X t t
Fx) = / ert, x > 0. then the value of the integral / ti dt, where a>0, is :
1

a
1

t+a

AT 6 F ol F(x)=/ eTtdt, x>0é;mﬁtr&wﬁﬁa%mw%,aaww/ ¢
1 1

(A) e[F(x)—F (1 +a)]

(B) e*[F (x+a)—F (a)]

(C) €' [F (x+a)—F (1+a)]

(D) e [F(x+a)—F (1 +a)]

Ans.D

x t
F®=/%m
1

X t
1=/ ©
t+a

1

Sol.

Let,t+a=y = dt=dy

Alsot=1>y=1+aandt=x>y=x+a

x+a y
= e_a / e_dy
y

1+a

x+a ¢

- e
=e a/ —dt

t

1+a

=e¢ *[F(X+a)—F(l+a)]

dt, CARIERS G1%Tzl>0%,%:
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IInx|
5. Letl, =/—dxand

x2+4x+1
0

I,= / 1n—xdx, then

X2 +4x+1
1

1

a1 :/& dx 3R
: X2 +4x+1
0

I /l—d T
? xX2+4x+1

1
A) L1=1
© Li+1,=0
Ans. A

Sol

t
0

" In I, substitute x = 1 =2 dx=-—

ALLEN®

B) L>1,

(D) I; =21,

So, 122—/ tnt At (
t2+4t+1

1

=1, {as|fnt/=—Lntin (0,1)}

1
—{nt
>:/ Cho 4
2+4t+1

0

(az+b2+c2j ab+ bc +ca ab +bc +ac

6. If a, b, c are distinct & rational numbers then | ab + bc +ca (az +b% + EE) (bc +ca+ab) |is

always :-
(A) zero

(C) Rational & Negative

(az+b2+£:2) ab+bc +ca

ab+bc+ca (ab+bc+ca) (az+b2+c2)

(B) Rational & Positive

(D) Irrational and Positive

ab +bc +ac

A a, b, c M A AfET e A, @ | ab+ be+ ca (az+b2+c2] (bc +ca +ab) |®aa BT :-

(A) T
(C) ufHT qUT HOMHS
Ans. B
Sol. | a bc||abec
b c a b ¢c als=

cahb cawb

ab+bc+ca (ab+bc +ca) (ag+b2+c2j

(B) ufH au eMTeHS

(D) IR T eFTeHS

2
C

a | = Rational & Positive

cab
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(b+c)® a2 a2

7. Value of b2 (a+ 4::}|E b? is equal to :-
c? ¢ (a+h)?
(b+c)®> a2 a?

b? (a+c)® b® |wEHE:-

c? ¢ (a+h)?
(A) 2abc(a+b +c) (B) 2abc(a + b+ ¢)*
(C) 2abc(a+b+c)’ (D) abc
Ans.C

Sol. Method-1
Applying C, — C, — C, ; C; — C; — C, then we get
(b+c)? a—(b+c) a—(b+c)
A=(a+b+c)®| bp%2 (a+c)-b 0

c? 0 (a+h)-c
Applying R — R — (R; + R3);

2bc —2C -2b
A=(a+b+c)?| b2 a+c-b 0

c2 0 a+b-c

Now applying C, — (C2 + %C1> and

C; — (C3 + lC1> ; we get
c

2bc 0 0

bE
_ 2l B° a+c —
A=(a+b+c) + c
2
C
c? 5 a+b
= So A =2abc(a +b +c)’
Method-2 Puta=1,b=1landc=1

& check from option
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A B G
8. IfAB,C;, A,B,C,, A3B;C; are three digit numbers each of which is divisible by k and A=Az By Cz |,
A3 B3 C3
then A is divisible by :-
(A) k (B) k* ©) K’ (D) None
Ay B C
?T%AIBlcl, A2B2CZWA3B3C3?ﬁwa %,Wk@ é‘n |§E|%WA: AZ BZ C2 ?ﬁAﬁW
As; B; Cs
T fourfora 2 -
(A) k (B) K’ © K’ (D) FrE Fef
Ans. A
Sol. Let A1B1C1 = 100A1 + 10B1 + Cl = pk
A,B,C, = 100A, + 10B, + C, = gk
A3B3C3 = 100A3 + 10B3 + C3 =rk
(where p,q,r € I)
C; — C; +100C, + 10C,
A1 B] pk
A=|A; By gk|=k xinteger (divisible by k)
A3 B3 rk
9. The existance of the unique solution of the system of equations 2x +y +z= 3, 10x — y + az = 10 and
4x + 3y — z =6 depends on
(A) Both a and P (B) Neither B nor a
(C) B only (D) o only
TR R 2x +y + 2= B, 10x — y + az = 10 TAT 4x + 3y — z = 6 % ATGAT T T ATeqd R FLATR -
(A) o 3T B AT (B) ApTa
(C) a1 B (D) Fae o
Ans.D
Sol. 2 1 1
For unique solution |10 -1 o |z0
4 3 -1
= 2[1—-30a]—-1[-10—-40a]+1[30+4]#0
> 46-20#0
= a#£23
depend on only o
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1 1 _[x+y)
z z z2
10. 1fD= _{'}" +2) 1 1 then, the incorrect statement is -
X2 X X
yly+z) x+2y+z  y(x+y)
X2z XZ xz2
(A) D is independent of x (B) D is independent of y
(C) D is independent of z (D) Dis dependenton x, y, z
1 1 _x+y)
z z z2
aD=| -V +2) 1 ! &, 1 7T s BT -
X2 X X ’
Yy +2Z) x+2y+2  y(x+y)
X2Z XZ xz2
(A) D, x & T gnm| (B) D, y & &= gl
(C) D,z & T=d= g (D) D, x, y, z T 3TT3d BT
Ans.D

Sol. C,—>Cx; C,—Cy; C;—Cyz
appling C, —C,; +C,+C4
D=0

(@ +a*)? (a*-a>*)2 1
11. Ifa,b,c>0andx,y,z € R, then the determinant {b‘f + b“f}g {b‘f - b“f}z 1 |is equal to -
(2 +cZ)? (cF-cZ) 1
(A) a'b'c”
(B) a ™ V¢ ”?
(©) a2Xp 2 27
(D) zero
(@ +a*)? (a*-a>*)2 1
AT a,b,c> 0T x, y, z € R, WEARPE| (Y + b V)2 (Y —b¥)? 1 |sHTRR-
(cZ+c?)? (cF-c?) 1
(A) a™b’c*
(B) a_ b V¢ ?
(©) a2Xp 2 27
(D) A

Ans.D
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13.

The sides of a rectangle are x =0,y =0,

ALLEN®

x =4, y = 3. The equation of straight line having slope % that divides the rectangle into two equal halves, is :-

@Wﬁgﬁﬁx=o,y=o,x=4,y=3%|ww%@waﬁwﬁwmm%%wsﬁmaﬁaw

art § forifora seeet 2, 8-
(A) 2y =x + 1
(B) 2x =2y + 1
(©) 2y=x—1
(D) 2x +y=1
Ans. A
Sol.  x=0 x=4
(03) = 7 TR
X, _
00~  4x|4&0
L@d-x+y)x3=63x=y
(4_3}_){) = % =>x+ty+2=
x=y=—1

s line:2y=x+1

The angle between the pair of lines whose equation is 4x% + 10xy + my2 +5x + 10y = 0 is:-

T I et FHIRTOT 4x%+10xy-+my+5x-+10y= 0 ¥, 3 TET 0T € :-

1 /(3
(A) tan (g)
(B) tan” ! (%)

© tan”! ( 2v25—4m

(D) tan" ' (4/3)

Ans.B

tan0 =

m+4

>,m€R

Sol. 2vh? —ab _ 2425 —4m

a+b

4+m
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14. Sum of values of b for which lines
Li:2x+y—-5=0,L,:x+y—-2=0and

L3 : bx + 3y — 1 = 0 do not form a triangle, is -

b o AT T AT S foTT @
L112X+y—5:O,L21X+y—2:0W

L3:bx+3y—1=0ﬁﬂﬁqﬁmﬁ°f%,_iﬁm—

4
A) =
()3

22
3
31
3

(B)
©)
o) 13

3
Ans.C

Sol. )
Case-I : when lines are concurrent

b 3 -1

=2(-1+6)—1(-1+2b)—53—-b)=0
= 10+1-2b-15+5b=0

=>3b=4=>b=

w|

Case-Il: whenL; =0 & L3 =0 are parallel

b_3 = b=6
2 1

Case-IlIl : when L, =0 & L; =0 are parallel

b 3
—_ == = b = 3
1 1
. . 4 31
< Sum of values of bis — +6+3 = —
3 3
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15.  The co-ordinates of the orthocentre of the triangle formed by the lines 2x° — 2y2 +3xy+3x+y+1=0and
3x+2y+1=0 are :-

W2x2—2y2+3xy+3x+y+1:0W
3x + 2y + 1 = 0 GRI & ATt ST o ATl o o asTiah BT -

2x2—2y2+3xy+3x+y+1
= 2xX+3(y+Dx—Qy’ —y—1)=0
=> (x+2y+1)(2x—-y+1)=0
The sides of the triangle are
x+2y+1=0 ..(1)
2x—y+1=0 ..(2)
3x+2y+1=0 ...3)
Lines (1) and (2) are perpendicular

Orthocentre H lies on their point of intersection
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Two consecutive sides of a parallelogram are 4x+5y=0 and 7x+2y=0. If the equation to one diagonal is

11x +7y=9, then the equation to the other diagonal is :-

FOTAL TS ohT a1 SATE ST o FHIehOT 4x+5y=0 TAT 7x+2y=0 31 AT T Torhot ot Fefehaor 1 1x+7y=9 BT al
e forapot =t weftaRcor 2 -

(A) 3x+7y=0

(B) 11x — 7y =0

©) x-y=0

D) x+y=0

Ans.C

Sol.

Tx+2y=0

11x+7y=9

HX+T7Y=9 oo, (iif)

Solving (i) and (iii)

A= (25_i>
373

Solving (ii) and (iii)

c= (-2 1)
373

Co-ordinates of middle point of AC

vz (Ll 1
22

. Equation of other diagonal which passes through O and M is

-0

N —

y-0= (x—0)

N =
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17.  If the lines represented by 2x° + 6xy + y2 =0are L, and L,, and the lines represented by

4x* + 18xy +y> =0 be £, and €, and the acute angle between L, and £, is 0, then the acute angle between

L, and €, is :-
R 2x% + 6xy +y? =0 F FUSMA MWW L, TL, 2 T4x” + 18xy +y* =0 FFRI ST TS @d 0, T 0, ®
afe L, F L, F A TR0 B AT Ly T £, o HEA HT = hI0T BT :-

(A) 90° -6 (B) 6 (C) 6 —90° (D) 26
Ans. B
Sol.

Given pairs of lines are
2X2+6xy+y2=0 ..... 0]
and 4>+ 18xy+y* =0 .. )
Pairs of lines (1) and (2) have same bisectors, therefore pair of lines (1) is equally inclined to the pair of lines (2)

18. If a circle of radius R passes through the origin O and intersects the coordinate axes at A and B, then the
locus of the foot of perpendicular from O on AB is :

afe R T o1 Tk o qefsrg O ¥ o @ ot et 37 =t foeg A q9m B 7€ sh1eaT 8 a1 W@ AB W ferd foig O

Tl o TS BT ferrguer &

(A) (¢ +y")’ = 4Rx’y’ (B) (< +y’)(x +y) = Rxy
(C) (X +yD) = 4Ry (D) (x* +yH)* = 4R7xy
Ans. C

Sol —h

" Slope of AB = T
Equation of AB is hx + ky = h? + K2

¥

P(hk)
| A
h? + k2 h? + k2
A< ,o), B(o, )
h k
AB =2R
= (h% + k%)’ = 4R%hK?

= (2 +y2) = 4Ry
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19.  Given two points A(—2, 0) and B(0, 4) then the co-ordinate of a point 'P' lying on the line 2x — 3y =9 so that
perimeter of AAPB is least :-

2l forg A(-2, 0) @91 B(0, 4) fea T €, a1 T 2x — 3y = 9 W Reordt fereg 'P' 39 WehR 1t IS o6 AAPB %t
TRl = 3 -

42 -11
(A) (E’ T)

84 74
®) (E’ T)

21 37
© (F’ 7)
(D) (0,-3)
Ans. C

20. Iff(x)= /(2c0523t +3sin?3t) dt, f(x + @) is equal to :
0

Ifg f(x) = / (2cos?3t + 3sin?3t) dt &, dl f(x + 1) FTAF S -
0

(A) f(x) +2f(m)
(B) f(x)+2f (%)
(C) f(x) +4f (%)
(D) 2f(x)

Ans.B

Sol. X
fx + )= / (2cos3t + 3sin?3t) dt
0

X X+
= / (2cos®3t + 3sin®3t) dt + / (2cos?3t + 3sin?3t) dt
0 X

t=x+y
/2

= f(x) + / (2cos?3y + 3sin?3y) dy = f(x) + 2 / (2cos?3y + 3sin?3y) dy = f(x) + 2f (%)
0 0
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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 37: 20)
TGS H 10 T 8 SEficard # 10 T & fpft oft 5 721 1 Sm@ A 81 31 5 O 1feres vt o6 s foma e &, <
SIS TES 5 Tl hr sk foRaT StTem)
T T T 3L A& A (Numerical Value) 2
I I & g, Hﬁwﬁ%maﬁa%(wmﬁ waﬁﬁmnwﬁaaﬁ%@amaﬁm)
I W3 o 3L T ATk FTATEd S FSTHT o STTER foham St
quf 37 . +4 9T TR I at AT TR R
FHE  : 0AR HE o ST IS A TRt AT B
BUTCHF 3 :  —1 Ife ToId ST Sl fomT 7T 2

%+1 cos?5
1. Letf{x}=4—8.a=[{{ JTIUH—}}

4x+1 smESJ

{GDSEE- a
and b = [ f(u(1—u))du. Then 10 — =
{sm 5 b
4x+1 {cﬂszE-]
ﬂ: } m d= {Sm 5) f{U“—U}}
T{GDSESJ .
T b = f(u(1 - u))dudr 102 =
{sm 5) b
Ans. 5
Sol. i+l X
4 4
f(K) - i+l - i
47 +8 4 +2
41—); 2
f(1-x)= 412 4542
. f(x)+ f(1=x) = 1 = f(sin® 5) + f(cos®5) =1
f(cosESJ
a= [ 4t(u(1-u))du
f(siln25:|
1((:0525]
a= / (1-uf((1-uju)du=b-a
f{siln25:|

> 2a=b>ab=1/2
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1 1
2. Letl = / cot ! (1-x+x*)dxandI,= / tan”'x dx.
0 0
Then Iy/1, :-

1 1
afe 1, —/ cot ! (1 —x+x2) dx dUT I, —/ tan 'x dx
0 0

ﬁIl/Izi-

Ans. 2

S 1 1 _ -1
/ cot1 1—x+x)dx—/ tan~ $dx
0 0 1+x(x—1)

1 1
tan 'x dx — /tan (x—1)dx
0

/ ]
? an_lxdx—/o tan ' (1 —x—1)dx

1 1
tan 'x dx + / tan 'x dx = 2/ tan~ ! xdx
0 0

=2l
- 1/I2 =2
10 )
. SIiNewX _ _1
3.  Iftheintegral %d:a::ae '+_Be 2+
0
where a., 3, v are integers and [x] denotes the greatest integer less than or equal to x, then the value of o + 3 + 7y is equal to :
0 >
SN £mwX _ _1
Ife TRt gdx: ae™! +3e77 + %,
J ex—[
. 0. .
ST o, B, y IO © QT [x] HETH qUTieh < x &, Al o + B + 7 1 A SO S :-
Ans. 0
10 10
Sol. [sin 27 x] [sin 27 x]
Let,I=/—dx= — dx
ex — [x] elx}
0
sin 2
Function f(x) = % is periodic with period 'l'
Therefore, N
1 1
[sin 2nx] sin 27X
I= 10/ 10/
eix}
0 0

12 1
[sin 27x] [sin 27x]
=10 / - dx + / - dx
e e
0
1
_ b _ -
=100+ dx | =-10 | e * dx
eX

12 172
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X 2 X

4. Let |x> x 6 |=Ax"+Bx’+ Cx*+ Dx + E. Then the value of 5A + 4B + 3C + 2D + E is equal to

AT (x> x 6| =Ax"+Bx> + Cx> + Dx + E. 8, I 5A + 4B + 3C + 2D + E &7 H &N -

Ans. -11

Sol.
Let the given determinant be equal to A(x). Then,

SA+4B+3C+2D+E=A(l)+ A'(1)

Now, A(1) =0 as R, and R; are identical.

It o 1| |x 2 x| |x 2 x|

AX)=[x> x 6|+|2x 1 0]|+|x> x 6

AD=1{2 1 0|+|1 1 6

11 6/ [1 10
=_17+(12+1-1-6)=-11

4 3
5. IfA= ] then ’AZOIS - 5A2014’ is equal to:-
3 2
A A= ar A2 — SA201| SEreT E -
3 2
Ans. -6

Sol. ‘A2015 _ SAZOM‘ _ 'A2014(A _ 51)‘
= AP A =5
Now
4 3 50 -1 3
A—5I= - =
32 0 5 3 -3
A—5l=—6&|A|=—1

So AP A = 51 = (-1 (—6)=—6
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6. If o, B, v are the roots of the equation
Blaty)+p o of(y+1)

6x> — 3(ptq+r1)x — (p+q+r) =0, then value of the determinant | y(a+B)+q B Py(a+1) |is equal

ay+tp)+tr vy yaP+1)
to :-

afg o, B, y TR
Blaty)+p a of(y+1)

6 —3(p+q+1)x—(p+q+1)=0F AR A AROE | y(a+P)+q B Pya+1) |HAAR -

ay+p)+tr vy yaB+1)
Ans. 0

7. The number of points on the line 3x + 4y = 5, which are at a distance v2 unit from the point (1, 3), is :-
1 3x + 4y = 5 T Teha foreg B b foreg (1, 3) A gl V2 SIS & o
Ans. 0

Sol. The perpendicular distance of (1, 3) from the line, 3x + 4y = 5 is 2 units while,

8. Let M be the mid-point of the side AB of the equilateral triangle ABC having side length 2 units. P is a point
on BC such that 'AP + PM ' is minimum. If the value of ' AP + PM ' is Vb then the value of 'b ' is
AT M, FHETE ST ABC 1 ST AB 1 427 foieg 2 orerehl <11 sht <7wells 2 3973 21 U foirg P YT BC W 36

TR feerd & T 'AP + PM' =09 81 3 'AP + PM' %1 A vb &1, @1 'b' &1 A &1

Ans. 7
Sol. Let M' be the image of M in the side BC.
A
M
B\\V L c
M

So, AP+ PM = AP + PM' = AM'

AB=2,BM'=BM =1, ZABM'=120°

So, AM =+4+1-2x2x1xcos120° =+/7
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1
9. Iff(0)=1,f(2)=3,f'(2) =5 and {'(0) is finite, then / x . ' (2x) dx is equal to :

0

1
A f(0) =1, f(2) =3, f'(2) = 5amf'(0)trﬁ(ﬁa'%,aa/x. " (2x) dx FIAFE -
0

Ans. 2
1
Sol. o / X0 [ xf(2x)  f(2%) ] !
I I 2 4 1,
0
_f@ f@ fO _5 3.1 _,
2 4 4 2 4 4
2013
10. / x=DE=2)X=3)......... (x —2013)dx equals:-
1
2013
/ x—1DE=2)x=3)......... (x —2013)dx SR T :-
1
Ans. 0
Sol. 2013
1:/ x—DE=2)(X=3).eeen... (x —2013)dx
1
b b
Using /f(x)dx = /f(a +b —x)dx
= 2I=0 ~1=0
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