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PART A - PHYSICS

A mass M is suspended
by a rope from a rigid

support at A as shown in

figure. Another rope is
tied at the end B, and it is pulled horizontally
with a force F. If the rope AB makes an angle
O with the vertical, then the tension in the
string AB is :
(A) Fsin 6

(C) Fcos@

(B) F/sinf
(D) F/cos@

A 40 kg person stands on a 20 kg platform.
He pulls on the rope which is attached to the
platform via the frictionless pulleys as shown
in the fig. The platform moves upwards at a
steady rate if the force with which the person

pulls the rope is

(A) 500 N
(C) 200 N

(B) 250 N
(D) 600 N

A cylinder of weight w is

resting on a V-groove as
shown in figure. ‘
Calculate normal reactions 60° /g 607

between the cylinder and mg

one inclined wall.

(0]

(A) o (B) >
(0]

() 3 (D)0

A balloon of gross weight w, newton is rising

vertically upwards with a  constant

acceleration @(<g). The magnitude of the

force by air is:

(A) w (B) W(l-i—ij
g
(C) w(l—ﬁj
g
(D) wl
g
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S.

In the system shown in the figure
m, >m,. System is held at rest by thread

BC. Just after the thread BC is burnt:

sprin
pk g [B m,

(A) acceleration of m, will be downwards

(B) magnitude of acceleration of both blocks

will be equal to (ml — J g.
m, +m,

(C) Acceleration of m, will be equal to zero

(D) Magnitude of acceleration of two blocks

will be non-zero and unequal.

A constant force F'=m,g is applied on the
block of mass m, as shown in figure. The

string and the pulley are light and the surface
of the table is smooth. Find the acceleration

of m, .

m,

F

-+
T T I muunny
m,

(A) _mg
m, +m,

(B) Zero

m,g
© 2(my+m,)

(D) &
m +m,

A man of mass 60 Kg standing on a platform

of mass 30 Kg jumps horizontally with an
acceleration 6m/s”. Find the acceleration of

platform.

K—>a
| | __ Smooth
(A) 6m/s*
(B) 3m/s?
(C) 12m/ s*
(D) None

FOR ROUGH WORK
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Three monkeys A, B and C with
of 10, 15 & 8 Kg

respectively are climbing up &

masses

down the rope suspended from D.
At the instant represented, A is
descending the
acceleration of 1 m/s2 & C is
pulling himself up with an
acceleration of 1.5 m/s>. Monkeys

B is climbing up with a constant

fi
1
o
[
speed of 0.8 m/s. Treat the rope

and monkeys as a complete system &

rope with an

calculate the tension T in the rope at D. (g =
10 m/s?)

(A) 322 N
(C) 332 N

(B) 330 N
(D) None

Reading shown in two spring balances Sy
and Sy is 90 kg and 30 kg respectively and
lift is accelerating upwards with acceleration

10 m/s2. The mass is stationary with respect
to lift. Then the mass of the block will be :

10.

(A) 60 kg
(C) 120 kg

(B) 30 kg
(D) None of these

Two masses M; and M, are attached to the
ends of a string which passes over a pulley
attached to the top of a double inclined plane

of angles of inclination a and £. If M, >

M, the acceleration a of the system is given
by:

o B
(A) Mzg(sin,B) (B) Mlg(sina)
M, +M, M, +M,
(©) (Mzsm,B—M1 s1najg
M +M,
(D) zero

FOR ROUGH WORK
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11.

12.

In the figure shown, blocks A and B move

with velocities v, and v, along horizontal

. . ) ) \%
direction. Find the ratio of .

(A) cos 0, (B) s1'n 0,
cos 6, sin 6,
©) cos 0, (D) sin 6,
cos6, sin 6,

Out of the following given statements, mark

out the incorrect:

(A) Static friction is always greater than the
kinetic friction.

(B) Coefficient of static friction is always
greater than the coefficient of kinetic
friction.

(C) Limiting friction is always greater than
the kinetic friction.

(D) Limiting friction is never less than the

static friction.

13.

14.

A force of 980 N is require to just start
moving a body of mass 200 kg over ice. The

coefficient of static friction is:

(A) 0.6 (B) 0.4
(©) 05 (D) 0.1
In the figure

shown, a block
of weight 10 N

resting on a

—>T
T

horizontal surface. The coefficient of static

friction between the block and the surface pg

= 0.4. A force of 3.5 N will keep the block in

uniform motion, once it has been set in

motion. A horizontal force of 3 N is applied

to the block, then the block will:

(A) Move over the surface with constant
velocity

(B) Move having accelerated motion over
the surface

(C) Not move

(D) First will move with a constant velocity
for some time and then will have

accelerated motion

FOR ROUGH WORK
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15.

16.

17.

A fireman of mass 60 kg slides down a pole.
He is pressing the pole with a force of 600 N.
The coefficient of friction between the hands
and the pole is 0.2, with what acceleration
will the fireman slide down (g = 10 m/s?):

(A) 1 nvs? (B) 8 my/s

(C) 10 mvs? (D) 5 m/s*

A block of mass M = 5 kg is resting on a
rough horizontal surface for which the
coefficient of friction is 0.2. When a force F
= 40 N is applied, the acceleration of the
block will be (g = 10 m/s?):

F
e

[T oo
(A) 5.73 m/sec’ (B) 5 m/sec’
(C) 5.36 m/sec’ (D) 6 m/sec’

The reading of spring balance is 32 N and the

accelerations of both the blocks is 0.5m/s>.

Then pu, will be :

18.

19.

(A) 0.06
(C) 0.1

(B) 0.01
(D) 0.6

In the arrangement shown tension in the

string connecting 4kg and 6kg masses is

‘6kg — 4kg — 2kg —> 12N

u=0.2
(A) 8N
(C) ON

p=02 p=02
(B) 12N
(D) 4N

An insect crawls up a hemispherical surface
very slowly (see figure). The coefficient of

friction between the insect and the surface is

L. If the line joining the centre of the

V3
hemispherical surface to the insect makes an

angle o with the vertical, the maximum

possible value of a is given by:

(A) 60°
(C) 30°

(B) 45°
(D) None

FOR ROUGH WORK
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20. A fixed wedge with A

both surface inclined
at 45" to the
horizontal as shown
in the

particle P of mass m is held on the smooth

/\45° fixed 45°/\
figure. A

plane by a light string which passes over a
smooth pulley A and attached to a particle Q
of mass 3m which rests on the rough plane.
The system is released from rest. Given that

the acceleration of each particle is of

: g . .
magnitude —= then the tension in the string
5v2
is—
(A) mg

6mg
B __©
B 5a

mg
(©) 5

mg
(D) 2

21.

22.

Two masses A and B of
10 kg and 5 kg

respectively are

A @)
8]

connected with a string
passing over a

frictionless pulley fixed at the corner of a
table as shown. The coefficient of static
friction of A with table is 0.2. The minimum
mass of C that may be placed on A to prevent
it from moving is
(A) 15kg

(C) Skg

(D) 12 kg

(B) 10 kg

A particle of small mass m is joined to a very
heavy body by a light string passing over a
light pulley. Both bodies are free to move.
The acceleration of the blocks will be -

(A g

(B) 2¢g

1
© Js

(D) << g

FOR ROUGH WORK
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23.

24.

A circular road of radius r is banked for a

speed v = 40 km/hr. A car of mass attempts

to go on the circular road. The friction

coefficient between the tyre and the road is

negligible.

(A) The car cannot make a turn without
skidding.

(B) If the car turns at a speed less than 40
km/hr, it will not slip down

(C) Ifthe car turns at the current speed of 40
km/hr, the force by the road on the car is

2

my
equal to .
r

(D) If the car turns at the correct speed of 40
km/hr, the force by the road on the car is

greater than mg as well as greater

2
mv
than .
r

A particle of mass m begins to slide down a
fixed smooth sphere from the top. What is its
tangential acceleration when it breaks off the
sphere?

25.

26.

2g V5¢
(A) 3 (B) 3

© g D) £

3
Three identical particles are joined together
by a thread as shown in figure. All the three
particles are moving on a smooth horizontal
plane about point O. If the velocity of the
outermost particle is vp, then the ratio of

tensions in the three sections of the string is:

Ps Py Py Py

0 A B C
— [ —e—([—>—(—>

(A)3:5:7
(C)7:11:6

(B)3:4:5
(D)3:5:6

A fireman wants to slide down a rope. The
rope can bear a tension of% the of the weight

of the man. With what minimum acceleration

should the fireman slide down:

g g
(A) 3 (B) 6
g g
© 3 (D) 2

FOR ROUGH WORK
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27. A particle of mass m is observed from an

28.

mnertial frame of reference and is found to
move in a circle of radius r with a uniform

speed v. The centrifugal force on it is

2
my

towards the centre

(A)

2
my

(B)

away from the centre
r

2
my

© along the tangent through the

r
particle
(D) zero

In the figure the reading of the spring balance
will be:[g=10 m/s2 ]

2m/s?

T

|

10kg
5kg
30°

(A) 70 N (B) 60 N
(C) 50 N (D) 40 N

29. Figure shows a wedge of mass 2kg resting on

30.

a frictionless floor.
A block of mass 1 O 1kg
kg is kept on the ™\
and the

wedge is given an acceleration of 7.5 m/sec’

wedge

towards right. Then :

(A) block will remain stationary w.r.t.
wedge

(B) the block will have an acceleration of 1
m/sec” w.r.t. the wedge

(C) normal reaction on the block is 11 N

(D) net force acting on the wedge is 2 N

A body of mass M is kept on a rough
horizontal surface (friction coefficient = ).
A person is trying to pull the body by
applying a horizontal force but the body is
not moving. The force by the surface on A is
F where

(A) F=Mg (B) F = uMg

(C) Mg < F <MgJ1+ 1

(D) Mg>F > Mgy1- 1
END OF PHYSICS PORTION

FOR ROUGH WORK
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31.

32.

33.

PART B —- CHEMISTRY
4.2 g MgCO; on heating leaves behind a

residue weighing 4.0 g carbon dioxide
released into the atmosphere at S.T.P. will
be-

(A) 2.24L
(C) 1.12L

(B) 4.48 L
(D) 0.56 L

In the reaction

Cu+ HNO; - Cu +NO + H,0

what is the equivalent weight of HNO3? if
molecular weight of HNOj3 is M -

(A) M (B) %
4
(C) 3Mm (D) EM

5 moles of A, 6 moles of Z and mixed with
sufficient amount of C to produce final
product F. How many maximum moles of ‘F’

can be produced as per the given sequence of

reaction ?

A+2Z—>B; B+C—>Z+F
(A) 3 (B) 2

©) 4 (D) 5

34.

35.

36.

37.

38.

The normality of 10% (weight/volume) acetic

acid is -

(A) 1IN (B) 10N
(©) 1.67N (D) 0.83N
The molarity of pure water is :

(A) 55.6 (B) 50

(C) 100 (D) 18

To neutralise 20 mL of M/10 NaOH, the
volume of M/20 HCI needed is :

(A) 10 mL (B) 30 mL

(C) 40 mL (D) 20 mL

The number of mole of KCl in 1000 mL of 3
molar solution is:
(A) 1.5

(©) 1.0

(B) 3.0
(D) 4.0

A certain compound has the molecular
formula X406. If 10 gm of compound contain
6.06 gm of X, the atomic mass of X is -

(A) 32 amu

(B) 37 amu

(C) 42 amu

(D) 48 amu

FOR ROUGH WORK
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39.

40.

41.

42.

If 0.5 moles of BaCl, is mixed with 0.2 moles
of NazPOy, the maximum moles of Ba3(POs),
obtained is —
(A) 0.2
(C) 03

(B) 0.5
(D) 0.1
The normality of "10 volume" H,O, solution

1S—

(A) 1T(N) (B) 1.785 (N)
(C) 3.4(N) (D) 17 (N)
Mole fraction of CH;OH in mixture

containing CH3OH and C,HsOH is 0.5.
Hence mass percentage of CH30OH in the

mixture is —
(A) 41% (B) 59%
(C) 50% (D) 25%

0.078 g of hydrocarbon occupy 22.4 ml of
volume at 1 atm and 0°C. The empirical
formula of the hydrocarbon is CH. The
molecular formula is -

(A) CH;

(B) C4H4

(C) CeHs

(D) CsHg

43.

44.

45.

46.

The mass of Mg;N, produced if 48 g of Mg
metal is reacted with 34 g NH3 gas is -
3 Mg +2NH; —— Mg3N2 + 3H,

200 100
@3 5
400 150
© 5 5

NH; is produced according to the following
reaction : Na(g) + 3Ha(g) — 2NHs(g)

In an experiment 0.25 mol of NHj3 is formed
when 0.5 mol of N is reacted with 0.5 mol of
H,. What is % yield?

(A) 75% (B) 50% (C) 33% (D) 25%

The number of oxygen atoms in 1.58 g of
KMnOy is - [K =39, Mn = 55]

(A) 6.02 x 10! (B) 2.4 x 10%

(C) 1.4 x 10% (D) 3.0 x 10%

Phosphine (PH3) decomposes to produce
P4(g) and H, (g). What would be the change
in volume when 200 ml of PH; (g) is
completely decomposed?

(A) 50 ml (B) 350 ml

(C) 75 ml (D) 150 ml

FOR ROUGH WORK
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47.

48.

49.

50.

Two volumes of ammonia, on dissociation
gave one volume of nitrogen and three
volumes of hydrogen. How much hydrogen
will be obtained from the dissociation of 20
litre of NH3?
(A) 30 litre
(C) 15 litre

(B) 10 litre
(D) 20 litre

Which one can act as oxidising & reducing

agent both-
(A) HNO, (B) HNO,
(©) H,80, (D) KMnO,

In which of the following species the
oxidation state of Cr is not equal to +6?

(A) Cro; (B) K,CrO,

(C) K,Cro,

(D) Cr0,

Which of the following cannot work as
oxidising agent
(A) O,

(C) HNO,
(D) Metals

(B) KMnO,

S1.

52.

53.

54.

In the reaction

HAsO, +Sn™ — As+Sn*" + H,0  reducing
agent is:

(A) Sn** (B) Sn**

(C) As (D) HAsO,

How many moles of K,Cr,O, can be reduced

by 3 mole of Sn**
(A) 6
©) 273

(B) 3
(D) 1

2MnO; +5H,0, +6H" —2 Mn™ +50, +8z

In this reaction Z is-
(A) Mn(OH)2 (B) H,O

(C) OH" (D) H,0'

In the balanced chemical reaction,

10; +aN,H,+b HCl—— N, +c ICI, +d H,0

a, b, c and d respectively correspond to:
(A) 2,2, 1,5
(B) 1,4,2,4
©) 1,2,1,3
(D) 2,2, 1,3

FOR ROUGH WORK
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5S.

56.

57.

Match List I with List II and select the
correct answer using the codes given below
the lists

List I (Compound) List II (Oxidation state of V)

(A) NO, (1) +5

(B) HNO (2) +4

(C) HCN (3) -3

(D) HNO, 4 +1

Codes

(A) ABCD B) ABCD
2 3 41 31 24

(C) ABCD M) A B CD
2 4 13 24 3 1

Oxidation number of oxygen in (C,0,) is

(A) -2 (B) — 1
1
(C) —1/2 (D) —

In which of the following compounds, is the
oxidation number of iodine is fractional
(A) IF, (B) HF

© I (D) IF,

S8.

59.

60.

Which of the following can act as an acid and

as a base
(A) HCIO, (B) H,PO,
(©) H,S (D) H,SO0,

Oxidation number of S in H,SO; is:
(A) +6 (B) +8
(C) +5 (D) +4

In which of the following compounds, the
oxidation state of [-atom is highest-
(A) KI, (B) KIO

(©) KIO, (D) IF,

END OF CHEMISTRY PORTION

FOR ROUGH WORK
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61.

62.

63.

PART C - MATHEMATICS

General solution of tan 50 = cot 38 is

niw T niw T
A) o= 1 B) 0="C+ L
®) 8 14 ®) 8 16
niw T niw T
c) =041 D) =" 2
© s 5 (D) s g

The value of

T /s
cosycos[5+xj—cos(5+yjcosx

+sin cos(£+xj—cosxsin(£— j
y > > y

1s zero if :

(A) x=n7r+%+y (B) y=47r+%+x

(C) x=y (D) x=n7r—%+y

If sin’ @ —2cos@ +% =0, then the number of

values of 0 in [0,57] is:

(A) 3 (B) 4
) 5 (D) 6

64.

65.

66.

The solution of the equation

sec @ —cosecl = % 1S

1 n s -1 é
(A) 5|:l’l7[+(—1) sin (4)}
w13
(B) nmr+(—1)"sin (Zj

nr . . a3
C) —+(-D"sin" | —
©) 5 (=D (4)
(D) None of these

The
2c052x +1 — 3.2—sin2x iS
(A) nrz

©C) nr—-rn

general solution of the equation
B) nt+nx

(D) None of these

The solution of the equation

cos’ O +sinf +1=0, lies in the interval

(A) (.0 (B) [%37”)
37 S5rx T
©) (T’Tj D) [E,ﬂj

FOR ROUGH WORK
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67.

68.

69.

The solution set of the system of equations
2r 1
x+y=T,cosx+cosy=E,where x and y

are real in is:
(A) A finite non-empty set
(B) Null set

(C) Infinite (D) None of these

The smallest positive root of the equation

s
(D) [%,27[)

The most general value of € which will

tanx+x =0 lies on

T
o o]

satisfy both the equations siné?:—% and

tanf =— is
NE)
T T
A) 2nmr—— B) nn+—
(A) 6 (B) 6
(C) 2nm J_r% (D) None of these

70.

71.

72.

73.

General solution of
(1-4cos*6)* +(3cot’6—1)* =0is

11z

Vid
A) nr+— B) 2nm+—
(A) 6 (B) 2nn 6

(C) 2nm +7?7[ (D) None of these

The
J3(cotO +tan0) = —4 is

smallest value of 6 satisfying

-2r -
(A) KN (B) 3
- -
@ T

If sin5x+sin3x+sinx =0, then the value of

x other than 0 lying between 0 < x < % is

(A) (B) %

w|ly o3

T
©) D) 7

The number of values of 6 satisfying
sin70 =sin46 —sinfand 0< 6 <% are
Ao B1

©) 2 (D) 3

FOR ROUGH WORK
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74.

75.

76.

77.

If 3sin20=2sin30 and 0<6O <, then

value of sin@ is

Z NN
A) — (B) — ) — (D) —
(A) 3 (B) 7 ©) 2 (D) NG
If 4sin’x—8sinx+3<0,0<x<27, then
the solution set for x is
b4 b4

(A) [O,g} (B) [0,?}

b4 T Sm
off=]  ofFF

If Gi) =1, then the least integral value of
—i

m is
(A) 2 (B) 4
©) 8 (D) None of these
1

If z=x+iy and z3=p-ig, then
[X_yj/(pz —qz) is equal to:

P 9
A -2 B -1 (©4 (D) 2

78.

79.

80.

81.

Solving 3—-2yi=9"—7i, where i* =—1, for

real x and y, we get

(A) x=05,y=35 (B) x=5,y=3
© x=L.y=7  (©) x=0,y=22"
2 2i

Multiplicative inverse of additive inverse the

non-zero complex number x + iy (x, y € R) is

X . X .
A —-—2—i B T
x+y )C+y )C+y )C+y

X Vo
C) - + i
( ) x2 +y2 x2 +y2

x Y

xX+y x+y

i

(D)

If z=3+5i, then 2 -z +198 =

(A) -3-5i B) -3+15i

(C) 3+5i (D) 3+15i
2z, . . .

If 3—‘ is a purely imaginary number, then
Z

275 equal to

z,+z,

(A) 32 @B 1 ©) 23 (D) 49

FOR ROUGH WORK
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82.

83.

84.

8s.

86.

If |z+4| <5, then the greatest and the least
value of |z + 1 | are
(A) 6,-6(B) 6,0

(C) 8,2 (D) 8,0

If z=1-cosa—isina, then amp z =

- A a
& 53 ® =3

T Q T
© 33 ® 373

If argz <0 then arg(—z)—arg(z) is equal

to

Az B -r (O —% (D) %

Let z be a purely imaginary number such that
Im (z) > 0, then arg (2) is equal to

T T
(B) 2 D) ——

(A) 7 5

<) o
Given z = (1+i\/§)200, then Re(2) equals
Im(z)

1 -1
A 2100 B 250 C) — D) —"
(A) (B) ©) NE (D) NE

87. We express

88.

89.

90.

(cos20 —isin 20)*(cos46 +isin 40)~
(cos36 +isin36)*(cos 30 —isin30)~’
form of x + iy, we get
(A) cos496 —isin496

(B) co0s2360—isin2360
(C) co0s490 +isin4960
(D) cos210+isin2160

in the

The two numbers such that each one is square

of the other, are

(A) w0 B) —i,i (C)-1,1 (D) oo
If w#=1 1i1s a cube root of unity and
(1+0*) " =A+Bw, then A and B are
respectively, the numbers

(A) 0,1 (B) 0,-1

©) 1,1 D) -1,1

If cube root of 1 is w, then the value of

(B+w+30?) 1S :
(A) O
(C) 640

(B) 64
(D) 640

END OF TEST PAPER

FOR ROUGH WORK
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Read the following instructions carefully :

fReferRea [A3er ear7 & v

1. The candidates should fill in the required particulars
on the Test Booklet and Answer Sheet (Side-1) with
Blue/Black Ball Point Pen.

2. For writing/marking particulars on Side-2 of the
Answer Sheet, use Blue/Black Ball Point Pen only.

3. The candidates should not write their Roll Numbers
anywhere else (except in the specified space) on the
Test Booklet/Answer Sheet.

4. Out of four options given for each question, only one
option is the correct answer.

5. For each incorrect response, one-fourth (1/4) of the
total marks allotted to the question would be
deducted from the total score. No deduction from the
total score, however, will be made if no response is
indicated for an item in the Answer Sheet.

6. Handle the Test Booklet and Answer Sheet with care,
as under no circumstances (except for discrepancy in
Test Booklet Code and Answer Sheet Code), another
set will be provided.

7. The candidates are not allowed to do any rough work
or writing work on the Answer Sheet. All
calculations/writing work are to be done in the space
provided for this purpose in the Test Booklet itself,
marked ‘Space for Rough Work’. This space is given
at the bottom of each page of booklet.

8.  On completion of the test, the candidates must hand
over the Answer Sheet to the invigilator on duty in
the Room/Hall. However, the candidates are
allowed to take away this Test Booklet with them.

9. Each candidate must show on demand his/her Admit
Card to the invigilator.

10. No candidate, without special permission of the
Superintendent or Invigilator, should leave his/her
seat.

11. The candidates should not leave the Examination
Hall without handing over their Answer Sheet to the
Invigilator on duty and sign the Attendance Sheet
again. Cases where a candidate has not signed the
Attendance Sheet a second time will be deemed not
to have handed over the Answer Sheet and dealt with
as an unfair means case. The candidates are also
required to put their left hand THUMB
impression in the space provided in the
Attendance Sheet.

12. Use of Electronic/Manual Calculator and any
Electronic Item like mobile phone, pager etc. is
prohibited.

13. The candidates are governed by all Rules and
Regulations of the CatalyseR with regard to their
conduct in the Examination Hall. All cases of unfair
means will be dealt with as per Rules and
Regulations of the CatalyseR.

14. No part of the Test Booklet and Answer Sheet shall
be detached under any circumstances.

15. Candidates are not allowed to carry any textual
material, printed or written, bits of papers, pager,
mobile phone, electronic device or any other
material except the Admit Card inside the
examination hall/room.

1.

10.

11.

12.

13.

14.

15.
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SOLUTION / PAGE - 1

Sol.1.
Sol.6.

Sol.11.
Sol.16.
Sol.21.
Sol.26.

Sol.31.

Sol.32.
Sol.33.

Sol.34.

Sol.35.

Sol.36.

Sol.37.

Sol.38.

Sol.39.

Sol.40.

Sol.41.

(B)
(B)
(B)
(A)
(A)
(D)

(€)

(€)
(A)

(©)

(A)

(©)

(B)
(B)

(D)

(B)

(A)

Mock Paper(MAIN) PAPER -1 (XI) & SOLUTIONS

PART A - PHYSICS

Sol.2. (C) Sol.3.(B) Sol.4.(B) Sol.5.(C)

Sol.7. (C) Sol.8.(C) So0l.9.(B) Sol.10. (C)
Sol.12. (A)  Sol.13.(C) Sol.14. (C) Sol.15. (B)
Sol.17.(A)  Sol.18. (A) Sol.19. (C) Sol.20. (B)
Sol.22. (A)  Sol.23. (D) Sol.24. (A) Sol.25. (D)
Sol.27.(D)  Sol.28. (B) Sol.29. (A) Sol.30. (C)

PART B - CHEMISTRY

CatalyseR Eduventures (India) Pvt. Ltd.

MgCO; — MgO + CO,. Thus 84 g MgCO; give 22.4 L CO, at S.T.P. Hence 4.2 g will give 1.12 L
CO, atS.T.P.

NO;  — NO

Net reaction is :
A+2Z+C—>Z+F

As per the given information Z is the L. R.

N** — N*? change = 3 n factor of per mole HNO; = 3

. The no. of moles of F produced = % x6=3

N=10 X 10 X 1/60=1.67

Molarity = 1000 _ 55 550l
18x1 (
MV =My, 2oLy vosom
10 20

In 1 L of solution number of moles of KC/ is 3. Hence in 1000 ml there are 3 moles of KC/

4x = @ orx=36.9amu

4x+96 10

Let atomic mass of X = x

3BaCl, + 2NasPO, —— Baz(P0O,), + 6NaCl

The limiting reactant is NasPO,, the no. of moles of Bas(PO,), produced = % =0.1 mole

P=1—7><V N:17><10><10><2
56 56 x34

=1.785

CH;0H=0.5mol=1/2 x32=16 gm
1 mole mixture <

C,Hs0H = 0.5 mol = 1/2 x 46 =23 gm

mass % CHsOH = % x 100 = 41%




SOLUTION / PAGE - 2

w o 1x22.4x107 78
Sol.42. (C —=——— M=78 n=— =6 .. MF=(CH)s or C¢H
(%) M 24 g 13 (CH)s 66
Sol.43. (A) 3Mg + 2NH;——> Mg3N2 + 3H,
mole 8 2 34 2
24 17
.. mass of MgsN, = %x 2%x(3x24+28)= %
Soldd. (A)  %yield = — roducedmolof NH;x100 025 454 _ 750
max.possible produced moleof NH; 0.5x 2
T3
_1.58 _ 23
Sol.45. (B) Oxygen atoms = Tog 2.4x10
Sol.46. (D) 4PH,—— P, +6H,
200ml
200 6
Oml —_— —x200
4 4
50ml 300 ml
Change in volume =350—-200=150ml.
Sol.47. (A) 2NH,—— N, +3H,
20L
1
0L —x20 é>< 20
2 2
10L 30L
Sol.48. (A) In HNO,, oxidation number of N is +3. It can be oxidized or reduced to +5 or -3
respectively.
Sol.49. (D)
CrO; Cr +6
K,CrO, Cr +6
K,Cr,0, Cr +6
Cr,0, Cr 3
Sol.50. (D) Metals are reducing agents, as easily loss e'D
Sol.51. (A) As Sn*"— Sn™ is oxidation of Sn*" . It works as reducing agent.
Sol.52. (D) K,Cr,0, +Sn> ——Cr,0, + Sn™
gmeq. of K,Cr,0, = gm eq. of Sn*
nx6=3x2 n=1
n factor of K,Cr,0, =6 n factor of Sn** =2

CatalyseR Eduventures (India) Pvt. Ltd. m 2



SOLUTION / PAGE - 3

Sol.53. (B) By balancing reaction we get —
2MnO, +5H,0, + 6H" ——2Mn"* + 50, +8H,0
Sol.54. (C) 10; + aN,H, + b HCIl—N, +¢ ICl; +dH,0

By balancing we get
10; +N,H, +2 HCl — N, +ICl; +3H,0

Sol.55. (D)
NO, +4
HNO +1
HCN -3
HNO, +5
Sol.56. (A) C,0, 0=C=C=C=0 O.N.=-2 for oxygen.
Sol.57. (C) I; 3x=-1 X = —%
Sol.58. (B) H, PO, can act as acid and base.
(Acid) H,PO;, —— HPO,” +H"
(Base) H'"+H,PO, —> H,PO,
Sol.59. (A) H,SO, 2(+1)+x+5(-2)=0 x=+8
Butin H,SO; two oxygens are of peroxide linkage. So, H,SO;
2(+1)+x+3(-2)+2(-1)=0 x =46
Sol.60. (D) In KI, O.N.= —%
Ki, O.N.=+1
KI, O.N.=+5
IF,  O.N.=+7
PART C - MATHEMATICS
Sol.61. (B)
£~ - - A
[ = Ma ABU
don S LM(.} . 0) s :
< |f Ny 4 T - s, X (€ NV & 1
|( H j_‘-“'- = 1
ko | €

CatalyseR Eduventures (India) Pvt. Ltd. x 3



SOLUTION / PAGE - 4

Sol.62. (B)

Sol.63. (C)

Sol.64. (A)

e - ~" - o ety -~
- (.,('\J S & '\’.V\{} WY~ Tt v\l}\.nw\ — (d'\j\\(¢\\‘}:("

STal9-2) — A (y-W= ¢

_:Lm\ et Inl - M= TN~ T

Y
\?j-_—_ NN+ 4+ T
q
St 0
RO-2@ror L o
'l e (C“ \:(( - 2 ('ch\((. B . o
“
Ui e + B0l - &=
1c-;_g" s 2
4 -l \)(-f@“\@-‘i— =

(N & :r_l

=il

] '(—\(T(L\ (405‘\\\ .'R‘n L‘O, ST (&

Se(@— (ose(®= Y

—
=

SN0 — @p o "

CeNO.StTmE 2,

3 (SO — C@ﬁ@)l:_ (Utrupe (mg)l’
B (| — S mntn s
MSTn2@ 4 aShn 9 — 8

@stmo —2)(ame sl

Se= 2
q

20= Nt 4 (4Y < \(2)

s 8= L Unwe () SR
P )

CatalyseR Eduventures (India) Pvt. Ltd.




SOLUTION / PAGE -5

Sol.65. (A)

?Q*Szm& l o - 98\”\27&
| —2Sid-= L R
b i B )
= —=T
QQ"— . “’/ \&

P B T s (VPR

LB Bl {0t is

\?\C hy &0 b=
e
coda Sin A
g =@t wd U ‘
St ‘ (>TY\177f\': O
<\ = NI T = N
E

Sol.66. (A)
Corl 04 STnBr\= o
\— S0 + (\+stug)= o
(=S8 (\xsing) MrSrmg) = o
Oaeme) (1 —smead= o
Staf=— = (9= -X
2=
WWadh o ren 4 (srs, o)
Sol.67. (C)
€ sz

(@SN A=
2

U2 o ().
el
2 Cots (g}) S R
s 2
@ (azh oy

D-E_ onvd m

: &

Y = iy v 3\% — &)

sona ® L @ Wwe <%ef \\\é;\,\j( by
C‘b i . g/\b {fjb/ T € - v :

Sol.68. (B) Check through graphs of y =tanx & y=—x.
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SOLUTION / PAGE - 6
. 1 1 . . th _7[
Sol.69. (A) sinf = —E&tane = _ﬁ Both —ve inin 6" quadrarentat — 6 =2n1r ——.
Sol.70. (D)
|l =\l g )
= L > Cvz»{'if U
(Jb:\L G = \ e
q & Gfes
: )
O= nmt+. £
Sol.71. (B)

\ﬁ(j&‘(? + _L) _
JfU\f

32 Aen @ + Uland + (3

> 0

= ,dfb’\ O= -3 (o ‘T

{
\(,:
= - -1

-
Sol.72. (C)
SEnS A A S %

TN =~ (]
C%\“v\g-vf\ A _('—Jf‘\«\‘{\) A SIna= o

ZEPATR . (@A) W 4 ST 7

&)
Crﬁ\/\i)js\,, o) (= T 5 (. >0 S 1 . ,i
2
Sol.73. (C)
SN0+ STu s Siw4 g
LETMUY cen1Ba Siuy ©
Stauf=0 ox Carn2@= Ll
2
Q= T ) < (
L G = '23
Sol.74. (C)

(S er @)= 2 (mstng— M)

-} Sl 0 =

B~ uar g
'})(Cc-rh(‘:—\): ﬁv\(’l— (Q\\%Q)
S~ [
» ( (@) = L'\(lf(_mxf‘)u—f(chh(‘;)
-~ (200 o ":ikx(\+cc~.g(9)
(oo €= —\

q
Stgs \(1&
Y
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SOLUTION / PAGE - T

Sol.75. (D)
. U Sk —S_%w\-;\ 4N = o
( 2sinp ~3)('35\--‘h§ - \) &
<o
Q_iﬁt —“M | + —S
B
®
=izl o @ T'E o
B e L% %1
Sol.76. (B)
/\z:L»i—*—Q = |
R T
= N -
ﬂYY\
) =] > we=y
/o
Sol.77. (C)
] 52 o1
= =
’ o 2 |
7\*‘\()2 b"f?#ﬁg_’%({lfi+’5€’,“z?l
>\ oy e .5 ]
T TP 2t
R G N S
%: {1?)(‘3()?1/ - kf i bLZ,
k ayéft W=
=, %"
P NPy
(- L%)/(fl D=4
Sol.78. (A)

2% = ??\’ C il
=i

A'=3 2wl
T

—2Y=—F = yo %t
2
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SOLUTION / PAGE - 8

Sol.79. (C)

WO o ATy B

Sol.80. (C)

EI ¥ il |
—%- B—%(S))rf _?D’W'%x\g,“('%—fsi")

x=2F - 1257 ANBEP 9 o

el
%: —\a8 4 lo¥

'% = :’?] ANDNE = G yiot— oy ST v 1ng

= — L4\s7

Sol.81. (B)

Sol.82. (C)
& ux %":ﬁm«g(c Trequo gy
W R\ 2 13040
\ 1 A _1|¢ \:a\}\\ < ]
Sol.83. (A)
TFHe | — AR —TS T

o2 TT.
%:_ 'l-gx)n’;(j._l\&\hé (ESNS
2= "),_STV\'( ~ b5
= ';[5“%“‘%’%
>

s »57\3[%(;\4} T (B xﬂ
-@fﬁ fb?w}‘ A Tn k\%\

MU= -~
> o

=

Trodleon /
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SOLUTION / PAGE -9

Sol.84. (A)
Y (3) = o

> ad =y Jeg(3) = T
Sol.85. (B) This is obvious.
Sol.86. (D)

N 20 ¥ Son/ 26
Qe T ( S) ( ci’?\)\{
) Cas 87 5 < K
2 c\( TN })+ y —\Tv\(é':{'ﬂrﬂ]
T e
e 5 ¢ w
= 1 mgﬂj

Sol.87. (A)

= (AUAE —TStmya g
Sol.88. (D) This is obvious
Sol.89. (B)

VWA =0 = | aews —W)
= w)(:(; — W o |+ LD
\AW= A~ B0
e = fA=\=6
Sol.90. (B)
) A e

[,’}3(\,& W) + \,O)é

[ — 0 A \O}é = -2 L.(ﬂé

éq UOG': GL{

END OF SOLUTIONS
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