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Immediately fill in the form number on this page of
the Test Booklet with Blue/Black Ball Point Pen. Use
of pencil is strictly prohibited.
The candidates should not write their Form Number
anywhere else (except in the specified space) on the
Test Booklet/Answer Sheet.
The Test Booklet consists of 75 questions.
There are three parts in the question paper 1,2,3
consisting of Physics, Chemistry and Mathematics
having 25 questions in each subject and each subject
having Two sections.
(i) Section-I contains 20 multiple choice questions
with only one correct option.
Marking scheme : +4 for correct answer, 0 if not
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(ii) Section-II contains 05 Numerical Value Type
questions.
Marking scheme : +4 for correct answer, 0 if not
attempted and —1 in all other cases.
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Answer Sheet.
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ALLEN®

Topic : Full Syllabus

PART-1: PHYSICS

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.

Qs -1 : (ferehaw 3i%: 80)
39 @ ¥ 20 ¥ 2| T T | Het I o forw 4 forehe 2
Tl T3 (MCQs) Faet T forered @@t 31 s o
o fefu, 37eh fTgar fou S
qvf 3 +4 e, T ST T AT
0 Ffe s +ff forerea 78 51 T R

FUTCHF 3% ;1 AT T forshed <7 T 2

I 37

1. Inthe circuit shown in the figure, the current through :
30 20 20

v SQ§ 8Q

20 20
(A) the 3Q resistor is 0.50 A
(B) the 3Q resistoris 0.25 A
(C) the 4 Q resistor is 0.50 A

(D) the 4Q resistor is 0.25 A

2. Which of the following statements is correct for
diamagnetic materials :
(A) p <1
(B) x is negative and low

(C) x does not depend on temperature

(D) All of the above

1. fomr o fowm w e #, Sgd aw

30 2Q 20

v SQ§ 8Q
2Q 2Q

(A) 3Q Tferg 7 0.50 Ufrwar B
(B) 3Q wfeier & 0.25 Wftqa )
(C) 4Q wferier & 0.50 Vfrowr 2|
(D) 4Q Jfcrer 7 0.25 YT B

2. wioareeh gerdl & fg fe & @ S | s
HEl e -
(A) p <1
(B) X HvITcwsh a9 ¥ g

(C) x AqT9 & T Bl
(D) 3urh Tt
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ALLEN®
3.

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

ﬁ‘ as a function of the radial

the magnetic field,
distance r from the axis is best represented by :-

>

(A) [E]
. } »1
R/2 R

(B) B —\
‘ } » L
R/2 R

©) B 4
' | »1
R/2 R

(D) |B|

T SFHIT IS &% @Ed (hollow) ITeAeh-sia
1 dfer-Bear R/2 AR Sed-Brean R 21 g6l
AFTE Sl fowm § U wWE 9T © | e
oA 1 A [B| a1 & Fredta gt ¢ % wnw
S8 oI STl & SHeRT Hataw vt fohe T H § 2

(A) B
} 4 > 1
R/2 R
(B) [B| —\
' } »1
R/2 R
-
(© ¥ /\
:'. i >l
R/2 R
(D) Bl :
—
R/2 R
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ALLEN®
4.

In an a.c. circuit the em.f. (¢) and the current (i) at any

instant are given respectively by :-

e=Esinwt

i=Iysin(0t—¢)

The average power in the circuit over one cycle of a.c. is :-
(A) % cos ¢ (B) Eoly

(© b () 205in

Two coils have self-inductance L; =4 mH and L, = 1 mH
respectively. The currents in the two coils are increased at
the same rate. At a certain instant of time both coils are
given the same power. If I} and I, are the currents in the
two coils at that instant of time respectively, then the value
of I;/L,is -

(A) 1/8 (B) 1/4 (C) 12 D) 1

A plane electromagnetic wave travelling along the
X-direction has a wavelength of 3 mm. The variation
in the electric field occurs in the Y-direction with an
amplitude 66 Vm™ . The equations for the electric
and magnetic fields as a function of x and t are

respectively :- (x, t are in S.I unit)

T a.c. TRUY F 0k a1, (e.m.f) e 3 &
o SHHTTET T T SR o2k fohdl ST 6 & -
e =Eg sinmt

i=1jsin (0t —¢)

a.c. ﬁ@%ﬁWﬁWﬂﬁﬁﬁTﬁ -

(A) Eglo cos ¢ (B) Eoly
(© b (D) 2 5in g
3 FUeferl FET: Ly = 4 mH @1 L, = 1 mH

T 1@ g 2 FUSfcrdl § O A & § et
21 fafira arfors g o At Foefert aam i 3t
2 Al 3w afrs wwa W AT pefeal § aw
FAR: 1, T, 8, a1 /L, FIAFE -

(A 18 B 14 (©12 (D1
X-fezm o srgfew niaefier weh wHaer o qraehi
qaT T FTeed 3 mm 21 Y R # 66 Vi~ mmH
& @y forera & & oftad SO 819 8l x 9T ¢ %
e o F9 e qum TRk & oy iR
SHAST: B (x, t — S.] AT 7 2)

(A) E, =66 cos @ x 10“(t— 3) (A) By=66cos 1 x 10" (1= %),
C
_ X
B,=22x 10" cos 7 x 10" (t_ i) B,=22x 10" cos 1 x 10! (t— ;)
C
11 X
(B) E, =11 cos 27 x 10“(t—1), (B) E,=11cos2m x 10 <t—:),
C
B,=11x10"" cos 27 x 10" (t— 1) B,=11x 10~7 cos 27 x 10! (t—%)
C
(C) E, =33 cos T x 10“(t— 3), (C) E, =33 cos T x 10“(t— 3),
C C
B,=11x 1077 cos m 10“(t—3) B,=11x 1077 cos  x 10“<t—§)
C
X
(D) E, =66 cos 27 x 10'! (t— 3), (D) E, =66 cos 27 x 10! (t— _),
C C
B,=22x 10" cos 21 x 10'! (t_ 3) B,=22x 10" cos 21 x 10! (t— 3)
C C
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10.

11.

ALLEN®

A beam of light of wave length 700 nm from a
distant source falls on a two slits which are separated
by Imm. and slits are situated 2m away from screen.
Then find the distance between 3™ bright fringe on
either side of the central bright fringe ?

(A) 4.2 mm (B) 2.1 mm

(C) 6.3 mm (D) 8.4 mm

When a biconvex lens of glass having refractive
index 1.47 is dipped in a liquid, it acts as a plane
sheet of glass. This implies that the liquid must

have a refractive index :
(A) Less than that of grass
(B) Equal to that of glass
(C) Less than one

(D) Greater than that of glass

A cylindrical tube open at both ends has a fundamental
frequency 400 Hz in air. The tube is dipped ventically
in water so that half of it is in water. The fundamental

frequency of air-column is now :-

(A) 200 Hz (B) 400 Hz

(C) 800 Hz (D) 300 Hz

An ideal gas is taken through the cycle A— B — C—A
as shown in figure. If net heat supplied to the gas in the cycle
is +5J than work done during the process C —> A is :-

(A) =57 (B) =107

(C) — 157 (D) —2017

An ideal gas is expanding such that PT? = constant.

The coefficient of volume expansion of the gas is:-

Wl ®»2 o2 omi
T T T T

7.

10.

11.

foreft gre & & 700 nm e i Fehrr fohor A1
fecte ot fiedft 2 S f6 1mm @ 37 Y 7eft @ qen s
¥ 2m g Rord 21 o1 el =wehiett bt o A

R 3" =wehredt i S Hr gl e 2
(A) 4.2 mm (B) 2.1 mm
(C) 6.3 mm (D) 8.4 mm

STe U 1.47 9Tl hid 61 Th SIS |
T H galm BN 2, A g i F TF wHAA M H
] T %1 HAT 2| 3HT AT I © Toh ol Al
YA BT =Ry

(A) i I T H Y

(B) =hid o SIS

(C) THEFH

(D) i I o | Sfren

SHT Bl W gell U SRR At A Ay g
HAERT 400 Hz B Tl 1 9T § HeaTak 36 ThK

ST ST @ 6 78 et ot # T arg-wae g

31T6|ﬁ[ AT R -
(A) 200 Hz (B) 400 Hz

(C) 800 Hz (D) 300 Hz

T TER1 116 &1 =56 A— B — C—A T AER
o ST T 21 AT sk | A By € g e +57 &

C — A T ST 8 T g foham 7T e 81T -
(A) =57 (B) —107J
(C) — 157 (D) —207

T 3TeR] T ST gt @ e P2 = feriss i
T B1aT 21 T T ST ST TOTieh SRl 21T

ol ®i ol oi
T T T T
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ALLEN®

12. An eleActron (mass m) with an initial velocity | 12, fpdft ]%E\I)?f & E = —EoiA (E, o > 0) ¥ T
v = voi(vp > 0) is moving in an electric field . S . &
z A SIaeH (M TR = voi(vo >0
E =—Eyi(Ey > 0) where E, is constant. If at t = 0 m) v =voi(vo > 0)
h o
de Broglie wavelength is Ay = , then its de =TT Tl 2 A Ao = mve , T ¢ EF 1S FehT -5
mvy
Broglie wavelength after time t is given by qureed faeag gt
eEjt
(&) M @) ho (142521 (A) o ) ho (15520 )
mvy 0
Ao Ao
(C) Aot (D) —<1 B eEOt) (C) Aot D) (1 4 <l )
mvgy 0
13. In the given circuit the value of current I, will be | 13. T 7T gftuy T g L, mA B
mA. (When Ry = 1kQ) (F9 Ry, = 1kQ)
80002 80002
MW~ —> MW~ —
I I
_:-_10'\’.' 5\hrl Ry =1kQ2 _:-_]_O\'- 5\;|'1rl R; =1kQ
(A) 9 (B) 5 (C)10 (D)7 (A) 9 (B) 5 € 10 (D)7
14. A common example of alpha decay is 14.  UTHT &7 T TTLTIT I&TeT &
53U ThHe' +Q DEUBThHe' +Q
Given : feag:
238U = 238.05060u, 238U = 238.05060u,
234Th = 234.04360u, 234Th = 234.04360u,
3He = 4.00260u, and 3He = 4.00260u, and
1u=9315MY 1u=931.5MY
c? c
The energy released (Q) during the alpha decay 28U % UTHT &1 % S T g3 Sl () (Q)
of 38U is MeV (approximately) MeV 2l
(A) 1 (B) 7 (A) 1 (B) 7
(€) 4 D) 9 ©) 4 D) 9
| LEADER TEST SERIES (MOCK TEST) 0999DJM262103250011
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15.

16.

17.

ALLEN®

A block of mass 2 kg moving on a horizontal
surface with speed of 4 ms’! enters a rough surface
ranging from x = 0.5 m to x = 1.5 m. The retarding
force in this range of rough surface is related to
distance by F = —kx where k =12 Nm'!. The speed
of the block as it just crosses the rough surface will
be:

(A) Zero (B) 1.5ms’

(C) 2.0 ms™ (D) 2.5ms™!

A body of mass m is projected with velocity Av, in

vertically upward direction from the surface of the earth

into space. It is given that v, is escape velocity and A < 1.
If air resistance is considered to the negligible, then the
maximum height from the centre of earth, to which the
body can go, will be (R : radius of earth)

R R

A B

(A) e (B) Y
R AR

C) — D

©) Y (D) —y

A v34m long ladder weighing 10 kg leans on a
frictionless wall. Its feet rest on the floor 3 m
away from the wall as shown in the figure. If F;

and F, are the reaction forces of the floor and the

wall, then ratio of l;—w will be: (Use g = 10 m/s?)

15.

16.

17.

@2kgWW@aﬁﬁﬂﬁ%’W4m§lﬁrﬁYﬁa
2 7 T R AR W, x = 0.5 m ¥ x = 1.5 m T
T €| Qe T T g HIHT H Heoh ol F = —kx g
2 foFaT ST €, el k = 12 Nm'™' 2 1 gt oae ¥

3ieh U L & sctioh b <Tet gt
(A) I (B) 1.5ms
(C) 2.0 ms™ (D) 2.5ms’!

m FEIHE T &5 U0, Ly, o & 9X0ad § STEaH
¥ Freafer SO Al SR T&TIG foRam STt v, 21 el
AR, T A < 1 21 I &1 1 Ufelrer 107 &, 1 I%
fivug geeft & Feg @ forat stferraw g aes Som
(R : geat 3t fram)

R R
A B
() — B) —
R AR
) — D
© T P T

& +/34m o e EECIREIE %7 U
4R % FEN TSI 8| 39 UGN ¥ 3 m g W
w1 W form & o § AR 10 kg Fp @1 F, B0

AT &1 3 WiiioRaT o gt at l;—wwaqgm'cr%ﬁm
f

(g =10 m/s* <)

& &
Y Y
+—3Im—>» 4+—3Im—>»
(A) ﬁ (B) % (A) % (B) %
© — 0) = © = ®) ——
| LEADER TEST SERIES (MOCK TEST) 0999DJM262103250011
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18.

19.

20.

ALLEN®

A spherical shell of 1 kg mass and radius R is rolling with

angular speed ® on horizontal plane (as shown in figure).
The magnitude of angular momentum of the shell about

the origin O is %Rzm The value of a will be :

v

G
0 X

(B) 3

(A) 2

© 5 (D) 4

A body of mass 10 kg is projected at an angle of
45° with the horizontal. The trajectory of the body
is observed to pass through a point (20, 10). If T is

the time of flight, then its momentum vector, at

time t = T , 18 [Take g =10 m/s?]

V2
(A) 1001 + (10052 — 200)j

(B) 100v2 1 + (100 - 200v2)]
(C) 100 + (100 - 200v2)]
(D) 100v2 1 + (1002 — 200);

A disc with a flat small bottom beaker placed on it at a
distance R from its center is revolving about an axis
passing through the center and perpendicular to its plane
with an angular velocity ®. The coefficient of static

friction between the bottom of the beaker and the surface
of the disc is L. The beaker will revolve with the disc if :

ug ug
A) R< — B) R< —
®) 2m2 ®) o2
ug ug
C) R> — D)R>—
© 2m2 ®) o?

18.

19.

20.

1 kg SM TS R =41 1 T MiedlT ST shiof
A © ¥ TF AR T T FEER At Tid a1
T 81 I % HO Ham A1 g forg O % wrve

fTor %Rz(o AT 2 HT A E- -

}.

G
® X

(B) 3

(A) 2
© 5 D) 4

10 kg SoH™ T 13 fUve, &fos & 45° 3 HiT
vaifia fofar S 21 fivg &1 vare oy uw fog
(20, 10) & a1 g1 oA 3| AT IgSAT H1ed T

3 @ W t= = W wEw gRw

g (R g g = 1g2m/s2]

(A) 1007 +(100vZ — 200)]

(B) 100521 + (100 — 200v2)]

(C) 100 i +(100 —200v/2)]

(D) 100v2 1 + (100v2 — 200)]

o et 5 B e R O e s R A R
T TG &, qAT 36k hex § SR aTedl qeT 36
qol & a3 % W . HIVT AT F TR
T T B o o G 7 ! 1 W % wed DI

EOT T 1 3] TRl ok HTF ST S A
e ne

(A R< = (B) R< =
He ne

©R>-= (D) R>-—
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ALLEN®

SECTION-II : (Maximum Marks: 20)
This section contains 05 questions.
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:

@ue-11 : (3Afrwan 3iw: 20)
MESH 05 9T §|
T T4 I I GE&ATTHS W (Numerical Value) 2|
A 9% o oY, wEl quiter w1 &1 & (FIHAT Hohd
W, IT ! Fehean quiisk | foran ST =) )
Tcdsh 94 oh I HT qedioh FHEAfcTRad 3ot JISHT o
WWW:

Full Marks +4 If correct answer is entered. ?\WCW +4 71 Tl I T fobart AT 2
Zero Marks 0 If the question is unanswered. | T 3% 0 afe 1 oft 3T &t e foham 7 2
Negative Marks : —1 If wrong answer is entered. | FBUTHS 3H : -1 IfE ToTd 3T gt foRaT AT R

1. Consider a sphere of radius R which carries a uniform | 1. T R < o Tiet § G0 o p 37 470091 forafid 21

charge density p. If a sphere of radius % is carved
[Ea)

out of it, as shown, the ratio ‘
Eg

of magnitude of

electric field E A and EB, respectively, at points A and

B due to the remaining portion is 117 , then x will be

A

‘B
2. In the circuit diagram of figure, E = 5 volt, r = 1Q,
R2 = 49, Rl = R3 = IQ and C=3 }J,F Then the

magnitude of the charge (in pC) on each capacitor
plate is :-

R,
— i —
¢c r C

2
ARAAAR

afe g it & = o 1 o e e e

TohTeT e STRY T el gT Wi o R0 forgait A o
B W forea &t
EN

[Es

1

GE

(RUET: E, @97 Eg) % 0T T S1UTd

A

X
17

il

X ST HH BT

‘B
2. FeufER RO dE=549ke, r=1Q,R,=4Q,
R, =Ry = 1Q 3R C = 3 pF 2| e JeIsh Gt shr
I T IAT (uC W) FT IO R :-
R,
— —w— —
C g C

2
RAARRA
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ALLEN®
3.

If the volume of a block of metal changes by 0.12%
when it is heated through 20°C, the coefficient of
linear expansion (in °C71) of the metal is x x 10",

find the value of x ?

A ball of mass 100 g is dropped from a height h=10 cm
on a platform fixed at the top of vertical spring (as shown
in figure). The ball stays on the platform and the platform
is depressed by a distance g . The spring constant is

Nm'™. (Useg=10 ms'z)
?
h

Platform

Two satellites S, and S, are revolving in circular
orbits around a planet with radius Ry = 3200 km
and R, = 800 km respectively. The ratio of speed

of satellite S; to the speed of satellite S, in their

. . 1
respective orbits would be — where x =
X

oTq % U 2ok o ATIa H, ST g4 20°C T T
foram STaT &, 0.12% 1 aiEdd grar 81 4rg 5
T TER e (9 °C ®) x x 1077 3 a6 x I
EaU

TerITaR T wiew®id 9T h = 10 em =18 @ 100 g
FA S aict TR ST 31 wiew 3ed R
T T ST B T WICHH T ERdT 8 I B
%aﬁﬁ%m%ﬁsﬁﬁmﬁﬁ Nm™. 2

(g=10 ms'z)

Platform

forell 78 o 9T SR SWE S, T S, FHAeT: Bt
R; = 3200 km R, = 800 km It IR hefl &

TR AT 21 S; T S, SYUE ehl ITehl HIT el |

Wwwaﬁwwﬁ:lﬁaﬁx: T 9 I
X

i)
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ALLEN®

Topic : Full Syllabus

PART-2 : CHEMISTRY

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:

que-1 : (3TferRaw 3is: 80)
T TS | 20 I 8 T T4 H Tl 3 o foTu 4 forepeq 2
Tgfaeredid 95 (MCQs) o T forehed @t 21 T T3
% forg, 37 FeTar fg s

' +
Full Marks +4 If correct answer is selected. IZ\WC W 471 Tl I ki Tqu 8
Zero Marks 0 If none of the option is selected. | %7 I 0 1fe =1 +f forepe et T 8l
Negative Marks : —1 If wrong option is selected. HUTCHS 7% ;1 A TAq foehed aﬁTTl'&IT%I
L. L.

4 mole
B

1 litre 3 litre
at 27°C at 27°C

The gas A, in the left flask allowed to react with
gas B, present in right flask as

Ax(g) + By(g) = 2AB(g);

K. =4 at 27°C. What is the concentration of AB

when equilibrium is established ?

(A) 1.33M (B) 2.66 M

(C) 0.66 M (D) 0.33M

2. The time elapsed between 33% and 67% completion
of a first order reaction is 30 minutes What is the

time needed for 25% completion :-

4 mole
By

1 litre 3 litre
at 27°C at 27°C

T TR | SURerd 1 A, I Tk § Ut
1 B, & a1y e yer sifufsran st 2 s fog
T WK, T A 4 2]

Ax(g) + Ba(g) = 2AB(g);

TR W AB T AT RIS 2

(A) 1.33M (B) 2.66 M

(C) 0.66 M (D) 0.33 M

2. et wememife arfufsmam =1 33% @ 67% a% S
o o ww 30 firte 21 d 25% sl w g e
o o w9 foRaHT g -

(A) 15.5 min (B) 12.3 min (A) 15.5 min (B) 12.3 min
(C) 18.5 min (D) 16.5 min (C) 18.5 min (D) 16.5 min
| LEADER TEST SERIES (MOCK TEST) 0999DJM262103250011
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ALLEN®
3.

Calculate the pH at the equivalence point in the
titration of 25 mL of 0.10 M formic acid with a
0.IM NaOH solution (given that pK, of formic
acid = 3.74). [log2 = 0.30]

(A) 4.74 (B) 8.74

(C) 8.22 (D) 6.06

Suppose two elements X and Y combine to form
two compounds XY, and X,Y3. If 0.05 mole of
XY, weighs 5 g while 3.011 x 10% molecules of
X,Y5 weighs 85 g, then atomic masses of X and

Y are respectively :

(A) 20, 30 (B) 30,40

(C) 40,30 (D) 80, 60

In a biological reaction glucose (CcH;,0¢) is

converted into 2 molecules of pyruvate
(C5H403). Equivalent weight of glucose in this

reaction is-

(A) 180 (B) 90

(C) 45 (D) 60
Determine enthalpy of formation for H,O,(l),
using listed enthalpies of reaction :
NoH,(1) +2H,0,(1) — Ny(g) + 4H,0() ;
A H,°=—-818 kJ/mol
N,H, (1) + Oy(g) = Ny(g) + 2H,0(D) ;
AH,° = —622 kJ/mol

1
Hy(g) + ) 0,(g) — H0(D) ;
A Hy° = —285 kJ/mol

(A) —383 kJ/mol

(B) —187 kJ/mol
(C) —498 kJ/mol

(D) None of these

0.1M NaOH foret & @19 25 mL 0.10 M It
IF o FFAOE H qedlw fofg @ pH st oM
Hifor (fean R wififer s il pK, = 3.74 7))
[log2 = 0.30]
(A) 4.74 (B) 8.74

(C) 8.22 (D) 6.06

T ShfTT foh 1 el X AT Y S a1 Affieh XY,
TAT X, Y; SHTA 21 IS XY, F 0.05 WA FTEHES g
qATX,Y3 % 3.011 x 107 S0 1 50 85 g 81 X
qAT'Y 3 SHHT: TRETI 9 -

(A) 20,30 (B) 30,40

(C) 40,30 (D) 80, 60

T S AR § G (CH|,04), TEEaE
(C3H403) % 2 30 § Furwafid &1 <mar 8 af 39
Affsra § wehig 1 qoatehl IR B

(A) 180

(B) 90

(C) 45 (D) 60

= & = afufrr et aFl F smur
H,0,(1) % fmtor 3 fofe dveq wieft s am 2
N,H,(1) +2H,0,(1) — Ny(g) + 4H,0(1) ;

A H,° = -818 FraArS[@/ATe

NoH, (D) + O,(g) — Ny(g) + 2H,0(1) ;

A Hy° = —622 TSt/

Hag) + 5 Oale) = H:0()

AH;° = 285 fraisa/Are

(A) —383 FrAIS/Ar
(B) —187 ferairS@/areal
(C) —498 fraIST@/aeT
(D) 3T & g TE
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10.

11.

ALLEN®

Which one of the following statement is INCORRECT ?

(A) The net increase in entropy of a system is

zero in any reversible Cyclic process.

(B) At constant temperature & pressure available

energy present in system is called free energy.

(C) The change in Gibb’s free energy with pressure

for one mole ideal gas at constant temperature

is AG=RT En&
P;

(D) For a spontaneous change (AG)yp >0
K,MnO, can be converted into KMnO, by :

(A) Passing O5 gas

(B) by passing Cl,

(C) Electrolytic oxidation

(D) All of these

Which of the following lanthanoid ions is diamagnetic ?

(Atomic number, Ce =58, Sm=62, Yb =70, Eu=63)

(A) YB** (B) ce* (C) Sm** (D) Eu*'

In which of the following process, energy is liberated:-
(A) Cl—>ClI'+e”  (B) HCl—H' +CI~
(C) Cl+e— CI~ (D) O~ +e— 0*
Which of the following statement is incorrect.

(A) The second ionisation enthalpy of oxygen is

greater than that of flourine element.

(B) The third ionization enthalpy of phosphorus

is greater than that of aluminium.

(C) The first ionization enthalpy of aluminium is

slight greater than that of gallium.

(D) The second ionisation enthalpy of copper is

greater than that of zinc.

7.

10.

11.

A d R AT ho A R 2

(A) Toret off Sechmofia =kl Tshm o o ot Tt o

(B) Toara a1 udl g@ W, & T Uk SuAsY Sl
T Frell HeaTd! &

(C) TFra a9 W T diet eyt A9 & fofw g &
iy fiew g ot H B e aite,

AG =RT En% e
1

(D) T & TR & I (AG)rp > 0
K,MnO, 3 KMnO, § 58 #ehd &:

(A) O; | yaTfed & 1T

(B) Cl, & yarfed s W

(C) A ST HTereTRT

(D) Wk aft faftrr &

1 3 4 i oieeTsS TR i 22
(ITHTO] shHTeh, Ce = 58, Sm = 62, Yb =70 , Eu = 63)
(A) Yb*' B) ce** () Sm* (D) Eu*’
frferftaa o & fore wohm o St Scafsia il &:

(A) Cl—>Cl'+e”  (B) HCl—H' +CI~

(C) Cl+e—CI~ (D) O +e— 0>

e & § T o TEcT B

(A) 3HdeH #it fgcdfir srre et veds
foefrr e et @ atferes g

(B) BRI 6T T SR et wegfifem =6t
el AT Tt & fres g

(C) Tt i S e et ffcrem
TH AT Tt § o 3t 2

(D) HR & fycdta s et e &t Tyt
AT U9t & <fere 2
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12.

13.

14.

15.

ALLEN®
12.

If Hund's rule does not hold good, then which of

the following pair is diamagnetic ?
(A) By, O (B) Cp, 0y
©) 0, ,N, (D) N,, NO

A reaction of cobalt(IIT) chloride and ethylenediamine
inal:2 mole ratio generates two isomeric products
A (violet coloured), B (green coloured). A can show
optical activity, B is optically inactive. What type of
isomers does A and B represent ?

(A) Geometrical isomers

(B) Ionisation isomers

(C) Coordination isomers

(D) Linkage isomers

Given compound shows which type of isomerism?

K

(A) Chain isomerism
(B) Positional isomerism
(C) Functional group isomerism

(D) Metamerism

The correct order of decreasing acidity of the compound is :-
COOH COOH

olofele

) (11) (111 (IV)
(A) M>IV>I>1 (B) IV>II>I>1I

©) M>1I>1>1v D) I>1I>1IV>1

13.

14.

15.

afe gue R SFHTT &, a1 i I hT T St
Sfcerareh i Bt 2
(A) B, 0, (B) C,, 0,

©) 0, . N, (D) N,,NO

FiaTee (I11) FAREE T TR S8 THF | : 2 Hiel
ST H Tor2T 0ok 31 FATerial! 3eo1e oI & A (ST
T T) AT B (X T 1) A TehIfTeh Tfsharm et
AT & U B JhTI¥Teh TlshAaT Yei3id Tt T 81 A
T B 38 Yo it aTereT Tefifd e 22

(A) ST gHTERE

(B) AT gHETAT

(C) SuTEHSH qHTat

(D) si%H (Linkage) QHTSST

& 1 =Aifires 6 it THTEeT yatyid #d 27

Homg

(A) Gl FHIETEAT

(B) Teufa gwmemmEar

(C) ToraTcHe Twg wHTERIEAT

(D) TEATSIFAT
aﬁﬁﬁﬁaﬁrmaﬁmﬁwwaﬁq%ﬁm'

COOH COOH

olofele

) (11) (111 (IV)
(A) M>IV>T>1 (B) IV>II>1>11

(C) M>1I>1>IV (D) I>II>1IV>I
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16.

17.

18.

ALLEN®
16.

Assertion : Carbylamine reaction involves the reaction
between 1° amine and chloroform in basic medium.
Reason : In carbylamine reaction, —NH, group is

converted into —CN group.

(A) Both assertion and reason are true and the

reason is a correct explanation of assertion.

(B) Both assertion and reason are true but reason

is not a correct explanation of assertion.
(C) Assertion is true but the reason is false.

(D) Assertion is false but the reason is true.

(0]
Zn-Hg .
X Y;Yis:-
HO 0]
(A) O/
(B) O/\
(©) O/\/
OH
D) O/\/
_ Lindlar catalyst Br,
CHy-C=C-CH; ~[ppaso. > Awaier> B
A and B are :-

(A) A is cis—2-butene, B is meso compound
(B) A is trans—2—butene, B is recemic mixture
(C) A is cis—2—butene, B is racemic mixture

(D) A is trans—2—butane, B is meso compound

17.

18.

HY : G AT ¥ 1 U AT FARGH ok 7T

Tl eI STfshaT wftnferd e 2|

FO : Fleieaur AR # —NH, ¥98,~CN

T N FTARA BT 2

(A) ST YT 3T HOT TeT &, AT FHROT, HAT HT
T TR 2

(B) BT o 3T 0T BT 8, T FHRU, HoA I
e TR TE B

(C) T e & T HRUT 36 3

(D) U HHA & T HR Ec el

0

Zn-Hg . .

O)J:\L A XH_CI,Y,Y%W.-

HO- N0
(A)
(B)
©

OH
(D)

T

; B
Lindlar catalyst A I o B
[Pd+BaS0,] water

ATIBE -

(A) AR @2, B 2 fire it
(B) A RIFA-2-=¢M, B B Wt fagor
(C) A?Tag—2—=gdM, B 2 Wi g
(D) ARg-2-=¢M, B @ firelt Afiren
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19.

20.

0]
Il
PhT‘COH + NaHC03—>

Product (B) is :-

0
(A) Ph—C&)—H

Il
(B) Ph—C —OH
(C) Ph—OH

(D) Ph—CH;

ALLEN®

(A) + PhMgBr 2 (B) | 19.

Which among the following compound isa P-keto furanose - | 20

HO NG

(A)
OH

@)

T
@)
mé

(B) HO

0)
Il
Ph]COH + NaHCO3—>

?EQ'IE{(B)%:—

(A) Ph—CB—H

Il
®B) ph—C —OH
(C) Ph—OH

(D) Ph—CH,4

+
(A) + PhMgBr 25 (B)

o & e el i B

HO RN
(A) OH
OH
OH
OH
HO o
(B) Hol

OH

HO O_OH
©)

0

OH
OH OH

HO O OH

(D)

A@
o
an)

OH
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ALLEN®

SECTION-II : (Maximum Marks: 20)

This section contains 05 questions.

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

Zero Marks
Negative Marks :

+4 If correct answer is entered.
0 If the question is unanswered.

—1 If wrong answer is entered.

@ue-11 : (3Afrwan 3iw: 20)
MESH 05 9T §|
T T4 I I GE&ATTHS W (Numerical Value) 2|
A 9% o oY, wEl quiter w1 &1 & (FIHAT Hohd
W, IT ! Fehean quiisk | foran ST =) )
Tcdsh 94 oh I HT qedioh FHEAfcTRad 3ot JISHT o
WWW:

qf 3 +4 Il HEl IS foharm T B
T F 0 3fe g +ff 3T 3t T fobat 77T 2|
BUTCHS 3% :  —1 IS TeAd I &St fohaT T B

1. A 250.0 ml sample of a 0.20 M cr'is electrolyzed
with a current of 96.5 A , so as to deposit Cr. If the
remaining [Cr3+] is 0.1M, the time taken (in sec.) in

the process.

2. A certain substance A tetramerises in water to the
extent of 80%. A solution of 5gm of A in 100gm of
water lowers the freezing point by 0.6 °C. Then molar

.. —1
mass of A is (in gm mol )
[K¢=1.86K mol Kg ']

3. Find the number of molecules in which p—p sideways
overlapping is present.
N,,0,,HCl,Cl,, HF, S, F,

4.  Among the following, the total number of diamagnetic
species is :-
MnO; ; Cr,05 ; Nay[Fe(CN)NOJ ; [Ni(CN),*™ ;
[CuNH3), " ; [Se(H0)e]™ ; [Zn(NHs),**

5.  How many of the following give positive isocyanide test
NH, 10
a Il ¢) Ph—NH
3) CNIICLE

@—fnm, © 0 N
_CH,NH,
@7 NN (h)@

1. 020MCr'" % 250.0 ml T & 96.5 A & ara &
3 safed form s @ fe@ o fafia didt @
fE 99 &= AT [Cr' ] 0.1M 2, T Th | T
(sec. ﬁ)‘&ﬁ"’l’f -

2. O [HiEd vel A ST H 80% i HET Ao AHhiRd
BIaT 2l 5gm A T 100gm Siet 8 farerr f&wiss o 0.6 °C
T T FAT R AT A T Wl 557 H (gm mol  H) B
[K,=1.86K mol Kg ']

3. W ol i wen wasd e pop wed
FfereamaT Suferd 2|
N,,0,,HCI, Cl,, HF, S, F,

4. o wfcreprereh i el o el de e -
MnO?™ ; Cr,02 ; Na,[Fe(CN)sNOJ ; [Ni(CN), I~ ;
[Cu(NHy),I*" ; [Se(H,0)]™" ; [Zn(NHy),J**

5. U9 e aaTens o1gd graATss wierr 3 &

NH,
Me-C-NH,

@
@ © Y O s

* CH,NH,
@ NN ) @

0
®) (c) Ph—NH,
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ALLEN®

Topic : Full Syllabus

PART-3 : MATHEMATICS

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
Zero Marks
Negative Marks :

. +4 If correct answer is selected.
: 0 If none of the option is selected.

—1 If wrong option is selected.

que-1 : (3TferRaw 3is: 80)
TGS H 20 ¥ 8| eI T § TEl 3 o foIw 4 fene B
Tgfaeredid 95 (MCQs) o T forehed @t 21 T T3
% forg, 37 FeTar fg s
9o 3% +4 7 FE I AT AR
I 3 0 fe g +ft forepe T T T 21
FUCHE 37— AT T forehed <1 7T 2

1. Let X be a set containing 10 elements and P(X) be
its power set. If A and B are picked up at random
from P(X), with replacement, then the probability

that A and B have equal number of elements, is :

(A) 20C10 (B) (210 _ l)
220 220

) ZCu o &0
210 210

2. A letter is known to have come from CHENNAI,
JAIPUR, NAINITAL, DUBAI and MUMBALI. On the
post mark only two consecutive letters Al are legible.
Then the probability that it come from MUMBAL, is

42 84 39 42
A — B — © — DO —
319 403 331 331

i i

3. Let A=

] , i=+/~1. Then, the system of
-1 i
8

linear equations A® [X} = {
y 64

} has :
(A) A unique solution
(B) Infinitely many solutions

(C) No solution

(D) Exactly two solutions

1. WX % a9=aa 8 W 10 399 € a9 P(X)
ST ©1d TH==T (power set) 21 Il A 9T B
P(X) ¥ & I7: TAT9 o |1 Ig=3aT T ST @, a9

A AT B H ST 37999 81 sl ITfendr &
20C10 (210_1)
(A) pe (B) -
¢y 2" -1
© 10 (D) —

2. U fordt Wk RT CHENNAL JAIPUR, NAINITAL,
DUBAI 9T MUMBALI & 3TRIT & Siferd ol o et
2 AT 3R Al T i@ w e ol e gue dr @ e eh
MUMBAI & 37 3T Sferar gt -
42 84 39 42
A) 22 2T ) 22 el
) 319 ®) 403 © 331 ®) 331

i i

3. HHET A =

],i—\/—_l‘z?raﬁnﬁwﬁw

<Ll
(A) T Al g grm
(B) 3T=d & g

(C) IS & el &M
(D) 3V a1 & &Y
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ALLEN®
4.

The equation Im ( 1z _,2

Z—1

)+1=0,ZEC,z¢i

represents a part of a circle having radius equal to :

3 1
A) 2 -
()4 (B)2

(© 2 (D) 1

Let o and P be the roots of x> — 5x — 1 = 0 then

(115+(111+[315+[3“ )

the value of 1S
al?’ + 613

(A) 17 (B) 22

(C) 25 (D) 27

5 balls are to be placed in 3 boxes. Each box can
hold all the 5 balls. Number of ways in which the

balls can be placed so that no box remains empty, if :

Column-I Column-II

balls are identical but

(a) () 2

boxes are different

balls are different but
(b) @ 25

boxes are identical

balls as well as boxes
(©) (r) 150
are identical

balls as well as boxes

(d) (s) 6

are different

(A) a—s, b—q, c—p, d—r
(B) a—q, b—s, c—p, d—r
(C) a—s, b—p, c—q, d—s

(D) a—r, b—q, c—>s, d—p

Wlm<m_2>+1=o,zec,z¢iaﬁé€

Z—1
Teh 9T o (s fud shid @ Torashl frsan 2-
3 1
(A) 7 (B) 0
©) 2 (D) 1

AT x* — 5x — 1 =0 % qd o 9 B &, q@

0'15+a1]+B15+B”

al3 + Bl3 Wqﬁ%ﬁm
(A) 17 (B) 22
(C) 25 (D) 27

5 T Bl 3 Weehi H TET 81 sk Ui o i e
3T FHAT 8| 71 W o6 TehT shi HEAT ATleh g Hgh

QT | 1%, DICS
- -1
(a) | TIe THH W WGk TR | (p) | 2

(b) | Tie B weq wgsh @A &l | (q) | 25

(c) | i< wd Tigeh 1 §AH & | 150

] ®| 6
&l

(A) a—s, b—q, c—p, d—r
(B) a—q, b—s, c—p, d—r
(C) a—s, b—p, c—q, d—s

(D) a—1, b—q, c—s, d—p
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10.

11.

ALLEN®

Let f :

function such that

(sinx cosy)(f(2x+2y) — f(2x — 2y))

= (cosx siny)(f(2x+2y) + f(2x — 2y)),
forallx,y € R.

R — R be a twice differentiable

If £ (0) = % then the value of 24 f' (%")

(A) 2 (B) -3

(C) 3 (D) -2

If the function f(x) = 2x° — 9ax® + 12a°x + 1, where
a > 0, attains its local maximum and local minimum

values at p and g, respectively, such that p2 = q, then

f(3) is equal to:

A)yss @10 (© 23 (D)37
Zsi ox + —1 x2

For a, B, v, € R, if lim ———— (r-ne’

x—0 sin 2x — BX
then B +v — avisequal to:

(A) 7 (B) 4

©) 6 (D) —1

Letf: [1, 00) — [2, ) be a differentiable function,

If 10 /f(t)dt = 5xf(x) — x> — 9 for all x > 1, then the

1

value of f(3) is :

(A) 18 (B) 32 (C) 22 (D) 26

If the domain of the function

f(x) = ! + is (a, b),
V10+3x—x2 X+ x|

then (1 + a)2 +bis equal to
(A) 26 (B) 29

(C) 25 (D) 30

7.

10.

11.

HMT £ : R — R T &1 IR AThe1a Fed 36 TR
gfpmfix,yeR

& fTT (sinx cosy)(f(2x+2y) — f(2x — 2y))

= (cosx siny)(f(2x+2y) + f(2x — 2y)) Bl

I £ (0) = %%‘f,zﬁzw (%‘) FAAE

(A) 2 (B) -3

© 3 D) -2

Ife Wl fix) = 2x° — 9ax’ + 12a%x + 1 B, (&l a > 0),
ST SRHST: p T q WX 379 T S1fereay qer s
I H STH T 8 ATk p” = q T, Al f(3) TR E

(A) 55

(B) 10  (C) 23

2 o3 _ 2
o, B, v, € R g, afe fjm 20T DS g
x>0 sm2x—Bx
AP +y— o TR

(D) 37

(A) 7 (B) 4

©) 6 (D) -1

HET£: [1, 00) — [2, 00) Th Idhel-1 e 2

g adix > 1 & faw 10/f(t)dt:5xf(x)—x5—9

1

A, A f3) AR

(A)18  (B)32 (C)22 (D) 26
RIERISE

f(x) = ! ! FT I (a, b) B,

+
VIO+3x—-x2 Vx+[x
A (1 +a)’ + b’ s E

(A) 26 (B) 29

(C) 25 (D) 30
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12.

13.

14.

15.

ALLEN®

! 1 .
4/0 ( = )dx—3loge(\/§)1s

equal to :

1+x2

(A) 2+ V2 +log, (1++2)
V2)

(©) 2+v2 -

(

(B) 2—+2—log, (1+
log, (1 \/_)

(D) 2 — V2 +log, (1+v2)

cos(2x) +acos(4x) —b

If lim is finite, then (a + b)
x—0 x4
is equal to :
1
(A) > (B) 0
© 2 (D) -1
4

Through what angle should the axes be rotated so
that the equation 9x* — 2V/3xy + 7y2 =10 may be
changed to 3x2 + Sy2 =57?

(A) 30° (B) 60°
(C) 45° (D) 90°

In the right angle triangle as shown, an altitude is
drawn from the right angle to the hypotenuse. Circles

are inscribed within each of the smaller triangles. What

is the distance between the centres of these circles ?

15

20
(A) 5 (B) 7
©) 8 (D) V50

12.

13.

14.

15.

I
4/0 ( \/mim ) dx — 3 log, (V3)
TR

(A) 2+ V2 +1log, (1+v2)
(B) 2-v2- V2)
C€) 2+v2 -

(

log, (1+ 2
(
(1++v2

log, (1+ 2)
v2)

(D) 2 — V2 +log,

Elﬁlir% cos(2x)+a:\:os(4x)*b % %,?ﬁ(a-i-b)
TR E -
1
A) = B) 0
(A) > (B)
3
C) 2 D) —
(©) " D) -1
forer hloT & 1&t T FHTAT ST ATfep Heftertor
9x% — 2V3xy + 7y = 10; 3x* + 5y* = 5 W ufEfdd
HEIL
(A) 30° (B) 60°
(C) 45° (D) 90°

for T a @uahror Brs o, gHH ¥ FU W TH
dderra @fen R gew B fyst &
=T I &4 g4 81 g7 Il o sheal b HEA gU
=t 2

15

20
(A) 5 ®) 7
© 8 (D) V50
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ALLEN®

16. The length of the chord of the parabola x* = 4y | 16. THETT x — 2y +4v/2 =0 H WA I I
having equation x — v2y +4v2 =0 is : x2=4y3ﬁ~?ﬁE|T‘cﬁF|W'l'§ﬁTﬁ:
(A) 2V11 (B) 3v2 (A) 2vV11 (B) 3v2
(€) 6V3 (D) 8v2 (©) 6v3 (D) 8v2
17.  The foci of the ellipse ax® + 16y> = 16a and those of | 17. af§ dEfam ax® + 16y = 16a 3R fwae™
) 2 2 2 2 1\? o
hyperbola (1)(_2) - (%) = (%) coincide than a = (1)(_2) - (%) = (;) 1 AT STl e, o a =
(A)3 B) 7 (A) 3 ®B) 7
(C) V3 (D) V7 (C) V3 (D) V7
18. Ifaline makes angles a.,3,y,0 with the four diagonals ofa | 18. Ife IS @1 T O & In foemont & a,B,y,0 I
cube, then the value of cos”0L +cos” B +cos™y +cos”d = T, A cos”a + cos> B + cos’y + cos®d =
(A) 1 (A) 1
4 4
B) — B) —
3 3
(C) Variable (C) IT=
(D) None of these (D) 379 & IS Tl
18 18 18 18
19. IfY (xi—-8)=9and Y (xi~8) =45thenthe | 19. AR D (x-8)=9 T Y (xi-8’=45 ¥
=1 =1 =1 =
standard deviation of X1, Xy, ...... X;g 1S :- A Xy, Xa, oo X1 T AT ferere ghm -
(A) 4.78 (B) 1.50 (A) 4.78 (B) 1.50
(C) 9.87 (D) 5.82 (C) 9.87 (D) 5.82
20.  The least value of cosec’x + 25sec’x is :- 20. cosec’x + 25sec’x Eﬂajﬂﬁqﬂ% -
(A) 0 (B) 26 (A) 0 (B) 26
(C) 28 (D) 36 (C) 28 (D) 36
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ALLEN®

SECTION-II : (Maximum Marks: 20)
This section contains 05 questions.
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.

Que-11 : (3Tferkaw 37: 20)
WESH 05 A &l
Tk T3 T T HEATeHS A (Numerical Value) 2
e T o oA, HEl qurie Wi @St o (SRTHTe Eoha H,
I ! ewead quiter # foar ST =) )
e $4 o I o1 He Ao TAeTfad 3fsht J1eMT o
Wﬁ?ﬂTWﬂ:

f 37 +4 3¢ WY I 3 fofAT AT 2
T % 0 Ffe s Wt 3T &St et febarm T 2
FUTCHF i 1 Tfe TeAd I St fohdT 7T 2

1.  The sum of all numbers greater than 10000 formed

by using the digits 0, 1, 2, 4, 5 & no digit being

repeated in any number is N then 1;124 is equal to.

2. Ifequation3x +2y —z=4,x+y —z=1LA
and 2x — my + 2z = 3 have infinite number

of simultaneous solutions then the value of
4(N + p)is

3.  Letf:R — R be a thrice differentiable odd function
satisfying
f(x)°0, f(x) = f(x),(0) = 0, £(0) = 3. Then 9f(log.3) is
equalto

4.  Ifthe area of the region
{xy): [4-¥| <y <Xy <4.x 20}

1. 3*0,1,2,4,5 % G@EA & a4 aTelt 10000 &
a@mﬁwwNﬁﬁ%wm%ﬁm-
(@fe st & Ty g T2 )

2. ARuHUI3x +2y —z=4,x+y —z=A QM
2X — my + 2z = 3 % 3= g &, al 4(A + p)
T B

3. ®HIf:R — R U dF 9 STaeheH1T fawg we 8
S (x)0, f(x) = f(x),f(0) = 0, £(0) =3

F1 HJE AT 2 T 9f(log,3) T &

4. e {(xy): [4-x*| <y<xy<4,x>0}

T EFABA (M— B) ,a,b ENT,da+baee -

. [ 80v2 : a
is (TB> ,a,b €N, thena+bis equal to .
5. Let A=i-3]+4k, B=6l+4j -8k, C=50+2+5k | 5. afe A={-3f+4ak B=oi+4—sk C=5+2+5k
and a vector R satisfiesR x B=C xB,R - A =0, then Wﬁ%W%%f{xﬁ:éxﬁ,f{ A=0, dqd
the value of q|B|q is: B
R-C| R-C|
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