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Chemistry

1. In acidic medium, potassium dichromate acts as an oxidant according
to the equation: CrgO%G + 14H® + 6e® — 207r3® + TH,OWhat is
the equivalent weight of K2Cr207 (mol. wt. = M)?

A)M B) M /2

C)M/3 D) M /6

2. The equivalent weight of Na2S203 (Mol. wt. = M) in the reaction,
2NCI,25203 + Iz — Na25406 + 2Nal is:

A) M /4 B) M/3

C) M /2 D) M

3. Equivalent weight of F'eC>0/ in the change:
FeCy04 — Fe*® 4+ COy is: (mol. wt. = M)

A)M/3 B) M /6

C) M/2 D) M/1

4. The mass of oxalic acid crystals (H2C204 - 2H,0) that would contain
its 0.01equivalents is:

A)45g B)6.3 g

C)0.63 g D)0.45¢g

5. In the reaction CT‘QO%G +I° + H® 5 Cr3® + I, + H»0, the
equivalent weight of the reductant in the above equation is: (At. wt. of
Cr=>52,1=127)

A) 26 B) 127

C) 63.5 D) 10.4

6. 100 ml aqueous solution (density = % g/ml) contains 40% by
weight NaOH. The number of molecules of NaOH dissolved in the
above solution is: (Use N4 = 6 x 10%%)

A)2 x 10% B) 3.33 x 10%
c) 10% D) 3.33 x 10%

7. Calculate molality of the solution obtained by dissolving 11.7 g NaCl
in 500 g water:

A) 0.1 m
C)0.2m

B) 0.3 m
D) 0.4 m

8. A solution of K MnQy is reduced to MnQO2. The normality of solution
is 0.6. The molarity is :

A)1.8M B) 0.6 M
C)0.1 M D)0.2 M

9. The normality of 0.3 M phosphorous acid (H3PQO5) is:

A) 0.1 B) 0.9
C)0.3 D) 0.6



10. The mole fraction of oxygen in a mixture of 7 g of nitrogen and 8 g of

oxygen is:
A) 2 B) 0.5
C) 0.25 D) 1.0

11. Density of a solution containing 13% by mass of sulphuric acid is
0.98 g/ml. Then molarity of solution will be:

A)1.1M B) 1.5 M
c)1.3M D) 1.7 M

12. The mole fraction of solute in aqueous urea solution is 0.2. The mass
percent of solute is :

A) 42.40 B) 10.52
C) 40.30 D) 45.45

13. Molality of 20% (w/w) aq. glucose solution is :
A) %—2 m B) 1—90 m
)X m D) 15 m

14. Molarity and Molality of a solute (Molar weight = 50 g) in aqueous
solution is 9 and 18respectively. What is the density of solution.

A)1lg/cc B) 0.95 g/cc

C) 1.05 g/cc D)2g/cc

15. 100 ml of 0.3 M HCI solution is mixed with 200 ml of 0.3 M H5SOq4
solution. What is the molarity of H © in resultant solution?

A)0.9 M B) 0.6 M

C)0.4M D)0.5 M

16. Statement-l : 16 g each of O, and O3 contains % and % atoms
respectively. Because Statement-ll : 16 g O, and O3 contains same
no. of atoms.

A) Statement-l is true, Statement-1l is  B) Statement-I is true, Statement-Il is

true; Statement-Il is correct true; Statement-Il is NOT a correct

explanation for Statement-I. explanation for statement-|

C) Statement-l is true, Statement-1l is D) Statement-| is false, Statement-Il is

false true

17. Elements A and B form two compounds B, A3 and B, A. 0.05 moles
of By A3 weigh 9.0 g and 0.10 mole of By A weigh 10 g. Calculate the
atomic weight of A and B:

A) 20 and 30

C) 40 and 30

B) 30 and 40
D) 30 and 20

18. Out of below correct matching is -

Column-I Column-II Column-III
(P) 60 gram sample of hydro carbon that (1) %C =40 (i) No. of atoms of C as well
contain 20% H and rest C 20 as 0 =8Na
(2) %H = — "
(Q) 240 gram urea 3 (ii) No. of C atoms = 4Na

(R) 120 gram acetic acid 160

3)% 0= 16 (iii) No. of total atoms = 16N,
(S) 120 gram glucose 3

(iv)No. of total atoms is 2
(4) % N =46.7 times of no. of H atom
A)P-1-i

C)Q-2-ii

B)P-i-ii
D)S-2-iv

19. In which of following is incorrect -

Column-I Column-II Column-III
(P) 60 gram sample of hydro carbon that (1) %C =40 (i) No. of atoms of C as well
contain 20% H and rest C 20 as 0 =8Na
(2) %H = — "
(Q) 240 gram urea 3 (ii) No. of C atoms = 4Na

(R) 120 gram acetic acid 160

3)% 0= 16 (iii) No. of total atoms = 16N,
(S) 120 gram glucose 3

(iv)No. of total atoms is 2
(4) % N =46.7 times of no. of H atom
A)Q-2-iv
C) P - 4 - ii

B)R-3-iv
D)R-1-ii



20. Out of below correct matching is -

Column-I
(P) 60 gram sample of hydro carbon that
contain 20% H and rest C
(Q) 240 gram urea
(R) 120 gram acetic acid
(S) 120 gram glucose

A)S—4—1iv
C)P—4—1un

Column-II Column-III
(1) %C =40 (i) No. of atoms of C as well
20 as 0 = 8N;
(2) %H = — } '
3 (ii) No. of C atoms = 4Na
160 (iii) No. of total atoms = 16N,

0, —
()% 0= 3 (iv)No. of total atoms is 2

(4) % N =46.7 times of no. of H atom

B)R—1—ii
D)P—2—ii

21. Na2SOy - £H>0 has 50% H>0. Hence, x is :

22. A solution is prepared by adding 2g of "X" to 1 mole of water. Mass
percent of "X" in the solution is__ %:

23. 3.0 molal NaOH solution has a density of 1.12 g/mL.

The molarity of the solution is-

24. The molarity of 98% by wt. H>50 4(Density=1.8g/ml) is

25. The number of chlorine atoms in 20 mL of chlorine gas at STP is
%102, R = 0.083 L bar mol 'K~1,

26. Jim, g 5ot =
1

A) -3

c)1

87-3.4743.27—1

27. lim
20 sin %ln(lJr%)

A) 8(In2)3
C)2(In2)3

N4 =6.023 x 10%

Maths

VE

O
oo bo|—

B) 4(In 2)3
D) (In2)3

z cot(4x)

28. llmw% m is equal to:
A)0 B) 4
Cc)1 D) 2
29. . lfcos(\/a:fsinw)
limg 0 — A
A) 1 B) 1
)3 D) 3
30. if lim, o COS(%H';ZOS(M)_IJ is finite, then (a + b) is equal to:
C) -1 D) %
31. . 1 1 1
11m.1}—>0 (1 sin2 —|— 2 sin2 ¢ —|— e _|_ n snZz
A)n B) oo
n(n+1)
Cc)0 p) 2
32. . m5tan(m+2>+3\x‘2+7
Moo — s =
A~ B)
c)o0 D) oo
33. limg .o \/mw?/m
1
A) 1 B) 3
C) % D) None of these
34. . 0 (k)0
lim,_, (xl%é“ +11()m(2$1)004 —y is equal to:
A) 10 B) 5
C) 25 D) 2

sin” x
) is equal to



35. Forz > 0, lim,_ ((sin m)% + (1 )Sinm)

A)1 B) —1
C) 2 D) 4

L
36. |5 lim,_o (ta” ) 2 = p, then 96 In p is equal to:

T

A) 16 B) 32
C) 48 D) 64
37. .. - %
lim, .o %is equal to:
A) —72 B) e — e?
c)0 D)e
38. lim, ., (1 + & - %)% = €3, then 'a' is equal to:
3
A) 2 B) 3
2 1
Q3 D) 5
39. . sinm—m-{-%
limg o ——— =
1 1
A) T30 B) 10
1
C)0 D) 5
40. P (1% T (12?7 1)
If im,,_, < L )3;(15112 ;f 2-lsine P, then the value of 6pis equal
to:
A) 4 B)5
C)6 D)7
4. , 2 sin(fz)
Let a, 3 € R be such that lim, .o ——;—- = 1. Then the value of
6(a + B) is equal to:
A)5 B) 6
C)7 D) 8

42 4im, o (“’SH —az?—bx — c) =4,thena —b—c=

z+1
A) 2 B) 4
C)5 D) 6
43. lim,_,q (Cosm_l)ﬁosm_ez) is a finite non-zero number (n € [), then n is
equal to:
A)l B) 2
C)3 D) 4

44. lim,_.o ([ 100“’} + [99 Sinm}) is equal to (where [.]denotes Greatest

sinz T
Integer Function):

A) 198 B) 199
C) 197 D)0

45. lim,_,, [(1 —e”) Si“;r’] is equal to (where [.Jdenotes Greatest Integer

Function):
A) 0 B) 1
C)—1 D) Does not exist

3+asinz+pJ cos z+log,(1—z)

4. If limx_m 3tan’z

= %, then 2a — [ is equal to:

47. If
lim, o ([t ] 4 [Zon 0] 4 [So G ] g [2lol (o)

T T T T

, where [] denotes the greatest integer function, then the value of n
is:

3+asin z+pj cos z+log,(1—x)
3tan’z

48. If lim, o = %, then 2a — [ is equal to:

49. lim, (2% + 3% + 5% + 77)* is equal to:

50.

sin? 4 sin 2x+2 tan’13z+3m2)

lim,_,o- ((tan ) In(1-+ 3250 z) ze”



Physics

51. A block of mass 5 kg is on a rough horizontal surface and is at rest.
Now a horizontal force of 35 N is applied to it. If the coefficient of
kinetic friction is 0.3 and g = 10 mlsz, then the acceleration of the

block is
A) 7 m/s? B) 4 m/s?
C) 3 m/s? D) 10 m/s>

52. A body of mass 3 kg is being dragged with uniform velocity of 2 m/s
on a rough horizontal plane. The coefficient of friction between the
body and the surface is 0.20. The amount of heat generated in 5 sec is
(J = 4.2 joulelcal and g = 9.8 m/s?)

A) 7 cal B) 21 cal

C) 28 cal D) 14 cal

53. A block of mass M = 10 kg is resting on a rough horizontal surface
for which the coefficient of friction is 0.5. When a force ' = 100 N is
applied at an angle of 37° with the horizontal, the acceleration of the

block will be (g = 10 m/s2, sin 37° = 0.6, cos 37° = 0.8).
A) 4 m/s? B) 6 m/s?
C) 8 m/s? D) 10 m/s?

54. When a body slides down a rough inclined plane inclined at an angle
0 to the horizontal, with a coefficient of friction p, its acceleration is:

B) g(sin 6 + p cos 6)
D) g(usinf — cos 6)

A) g(sin 6 — p cos6)
C) g(cos @ — psinh)

55. A horizontal force of 16NN is necessary to just hold a block stationary
against a vertical wall. The coefficient of friction between the block
and the wall is 0.25. What is the weight of the block?

N

16 N ——»
A) 4N B) 8N
C) 16N D) 64N

56. Find the acceleration of each block in the given system. A 10kg block
rests on a smooth horizontal surface and is connected by separate
light strings over frictionless pulleys to an 8kg hanging block on the

left and a 12kg hanging block on the right. Take g = 10m/s2.

10 kg

8kg
A) 1.0m/s” B) 1.33m/s”
C) 2.0m/s’ D) 2.5m/s”



57. A 10kg block is placed on a rough inclined plane of angle 30° and is
connected by a light string passing over a smooth pulley to a hanging
10kg block. The coefficient of kinetic friction between the block and
the incline is © = 0.2. Take g = 10m/s2. Find the acceleration of the
system and the frictional force on the block.

A)a = 1.63m/s’, f = 17.3N
C)a = 1.0m/s*, f = 10N

B) a = 2.0m/s’, f = 20N
D)a = 2.5m/s’, f = 17.3N

58. A 10kg block is placed on a rough inclined plane of angle 37° and is
connected by a light string over a smooth pulley to a hanging 12kg
block. The coefficient of kinetic friction between the block and the
inclined plane is uj = 0.2. Take g = 10m/s2, sin37° = 0.6, and
cos 37° = 0.8. Find the acceleration a of the system.

LA Vs

B) 2m /s
D) 4m /s’

59. Determine the magnitude of the frictional force and acceleration of a
block of mass 8kg pushed against a vertical wall with a normal force
of 120N. The coefficients of static and kinetic friction are u; = 0.5

120 N—>»| 8kg

ps =0.5
1y =0.25

AR RSN

and y;, = 0.25. Take g = 10m /s
A) f = 30N, a = 6.25m /s>
C) f = 30N, a = Om/s’

B) f = 60N, a = 2.5m/s2
D) f = 120N, @ = 5m/s’

60. Determine the magnitude of the frictional force and acceleration of a
block of mass 7kg pushed against a vertical wall with a normal force
of 250N. The coefficients of static and kinetic friction are ., = 0.4

and pj, = 0.3. Take g = 10m /s>,

250 N——> 7kg

s =0.4
i =0.3

AN

B) f = 75N, a = Om/s’
D) f = 100N, a = Om/s?

A) f = 70N, a = Om/s”
C) f = 70N, a = 2m/s?



61. A block of mass 50kg is pushed against a vertical wall by a force of
500N inclined at an angle of 37° above the horizontal. The
coefficients of static and kinetic friction are 1, = 0.4 and p;, = 0.3.
Take g = 10m/s2, sin 37° = 0.6, and cos 37° = 0.8. Determine the
magnitude of the frictional force and acceleration of the block.

AAANNNNNNNNNNN

50 kg
500N <2337 __
{1, = 0.4
ﬂk = 0.3
g =10 m/s?

B) f = 160N, a = Om/s’
D) f = 100N, a = 2m/s”

A) f = 120N, a = 1.6m/s’
C) f = 150N, a = 1m/s

62. A block of mass 10kg is moving on a rough horizontal surface with an
initial speed of 15m/s. The coefficient of friction between the block
and the surface is ;x = 0.2. Find the distance travelled by the block

before coming to rest. Take g = 10m/52.

15m/s vy =0
> (T 1
10 kg : :
TTT777 777777777777 7777777777777 777777777777 7777777777 77,
p=02 | e "
A) 40m B) 50m
C) 56.25m D) 60m

63. A block is projected upward along a rough incline of angle 37° with
an initial speed of 40m/s. The coefficient of friction between the block
and the incline is ; = 0.5. Find the distance travelled by the block
before coming to rest. Take g = 10m/sz, sin 37° = 0.6, and

V=0

-
- L)

Y

cos 37° = 0.8. .
A) 60m B) 80m
C) 100m D) 120m

64. Find the minimum value of m so that the 8kg block just starts moving
toward the right. The coefficient of friction between the block and the
horizontal surface is © = 0.2. The string makes an angle of 30° with

the horizontal. Take g = 10m/s’.

t
f 8kg
///* oy /‘J o
u=02 mg=80N m
mg
A) 1.66kg B) 2.50kg
C) 3.20kg D) 4.00kg



65. A block of mass 8kg is placed on a rough horizontal surface. A
horizontal force of 20N is applied to the block. The coefficients of
static and kinetic friction are y;, = 0.4 and p;, = 0.3. Take
g= 10m/s2. Find the acceleration and frictional force.

N
T Hs =04
M =03

20N , 8 kg f
: e

4
b

A)a =0, f = 20N B) a = 2.5m/s’, f = 20N
Cla=0, f=32N D)a = 1m/s?, f = 24N

66. A block of mass 12kg is placed on a rough horizontal surface. A
horizontal force of 30N is applied to the block. The coefficients of
static and kinetic friction are u; = 0.4 and p;, = 0.3. Take

g= 10m/s2. Find the acceleration and frictional force.

N
T u, =0.4

‘u.k -— 0.3

0N __ o ke f

1 g
LSS LN AL S LSS
mg

A)a=0, f=30N
C)a=0, f=48N

B)a = 0.5m/s?, f = 30N
D) a = 2m/s’, f = 36N

67. A block of mass 10kg is placed on a rough horizontal surface. A
horizontal force of 38N is applied to the block. The coefficients of
static and kinetic friction are i, = 0.4 and p;, = 0.3. Take

g= 10m/s2. Find the acceleration and frictional force.

TN
u, =04

?%;77777W777/7777/
T |
j 7

A)a=0, f=38N
C)a=0, f=40N

B) a = 0.8m/s’, f = 30N
D)a = 1m/52, f = 30N

68. In the given figure, a block of mass 10kg is placed on a rough
horizontal surface. A horizontal force of 41N is applied to the block.
The coefficients of static and kinetic friction are ;s = 0.4 and

pr = 0.3. Take g = 10m/s2. Find the acceleration and frictional force.

N
T u;=0.4
41N 10kg ; 4 =0.3
4—
[y S S s / /Y LSS
ymg

B)a =0, f = 40N
D) a = 0.5m/s®, f = 30N

A)a = 1.1m/s*, f = 30N
C)a = 1.1111/32, f=41IN



69. In the given figure, find the value of acceleration if F' = 42N, given
the mass of the block is 10kg, us = 0.4, and u; = 0.3. Take

N
T pe =04
2N 10kg 1, =03
] . m—
I IP A7 //I’//’//! FILIELLTEI LAY
g = 10m/s’. i
A)a = 1.2m/s? B) a = 2m/s”
C) a = 0.5m/s’ D) a = Om/s’

70. In the given figure, find the value of acceleration if F' = 55N, given
the mass of the block is 10kg, us = 0.4, and u; = 0.3. Take

AN
uy =04
BN, 10 kg p e =0.3
g = 10m/s’. vmg
A)a = 1.5m/s’ B) a = 2.5m/s’
C)a = 2m/s” D)a =0

71. A block of 3 kg is stopped against a wall by applying a force F
perpendicular to the wall. If 4 = 0.6 then minimum value of F will be
(take g = 10 m/s?)__N

72. A block of 8 kg is initially at rest on a rough horizontal surface. The
coefficient of static friction between the block and the surface is
ws = 0.75 and the coefficient of kinetic friction is p;; = 0.50. Taking
g=10 mls2, the horizontal force required to just set the block in
motionis__N

73.

74.

75.

A block of mass 4 kg is kept on a rough floor. The coefficient of static
friction between the block and the floor is 0.6. If a horizontal force F of
6 N is applied on the block as shown in the new diagram above, the
frictional force between the block and the floor will be (take g = 10

il

m/sz)_N S

If a ladder weighing 300 N is placed against a smooth vertical wall
having coefficient of friction between it and floor is 0.4, then what is
the maximum force of friction available at the point of contact
between the ladder and the floor__N

A body of mass 3 kg is kept by pressing to a vertical wall by a force of
200 N. The coefficient of friction between wall and body is 0.4. Then
the frictional force is equal to (take g = 10 m/s?)___N
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SOLUTIONS

Q1.
Answer: D

Explanation:

The equivalent weight of an oxidizing agent is given by its molecular weight divided by
the total number of electrons gained per mole of the substance in the redox reaction
(the n-factor). Since 1 mole of K,Cr,0+ contains one CrzOge ion which accepts 6
electrons in total, the n-factor is 6. Therefore, the equivalent weight is M/6.

Q2.
Answer: D

Explanation:

The equivalent weight of a substance in a redox reaction is equal to its molecular
weight divided by its n-factor (the total change in oxidation number per mole of the
substance). In the given reaction, the sulfur atoms in thiosulfate (52039) undergo
oxidation to form tetrathionate (S4O%®). The average oxidation state of sulfur changes
from 42 in 52039 to +2.5in 54039, resulting in a change of 0.5 per sulfur atom, or
1 electron per mole of NayS503. Thus, the n-factor is 1, making the equivalent
weight equal to M.

Q3.
Answer: A

Explanation:

The equivalent weight of a reducing agent in a redox reaction is equal to its molecular
weight divided by its nn-factor (total number of moles of electrons lost per mole of the
substance). In FeC'2Qy, iron is oxidized from +2 to +3 (losing 1 electron), and the
oxalate ion (C’gOi@) is oxidized from carbon oxidation state +3 to +4 in CO2 (losing
2 electrons, 1 from each carbon atom). The total number of electrons lost per mole of
FeC304is 1+ 2 = 3. Thus, the n-factor is 3, and the equivalent weight is M /3.

Q4.
Answer: C

Explanation:

The equivalent weight of oxalic acid dihydrate (H2C204 - 2H»0) is equal to its
molecular weight divided by itsn-factor. Oxalic acid acts as a reducing agent in redox
titrations (such as with K MnQy), where each molecule loses?2 electrons, giving an n-
factor of 2. Therefore, the equivalent weight is 126 /2 = 63 g/eq. The mass
containing 0.01 equivalents is calculated by multiplying the number of equivalents by
the equivalent weight: 0.01 x 63 = 0.63 g.

Q5.
Answer: B

Explanation:

The equivalent weight of a substance participating in a redox reaction is equal to its
molar or atomic mass divided by its n-factor (the change in oxidation number or
number of electrons lost/gained per mole). In the given reaction, the reductant is the
iodide ion (I'©), which is oxidized to iodine (I2). Since each I© ion loses 1 electron,
its n-factor is 1. Thus, the equivalent weight of I9is equal to its atomic weight, which
is 127.

Q6.
Answer: C

Explanation:

To find the number of molecules of NaOH, we first calculate the total mass of the
solution using its volume and density. Then, using the given percentage by weight, we
find the mass of NaOH, convert it into moles by dividing by its molar mass (40 g/mol
), and finally multiply by Avogadro's number (N 4). This givele24 molecules.

Q7.
Answer: D

Explanation:

Molality () is defined as the number of moles of solute dissolved per kilogram of
solvent. First, we find the moles of NaClby dividing its given mass by its molar mass (
58.5 g/mol). Then, dividing the moles by the mass of the water solvent in kilograms (
500 g = 0.5 kg) gives a molality 0f0.4 m.



Qs.
Answer: D

Explanation:

The relationship between normality (/V) and molarity (M) is given by the formula

N = M x n-factor. When K MnQy is reduced to MnQ3 in a weakly basic/neutral
medium, the change in oxidation state of manganese is from +7 to +4, so the n-
factor is 3. Using this n-factor, the molarity is calculated as 0.6 /3 = 0.2 M.

Q9.
Answer: D

Explanation:

Phosphorous acid (H3PQO3) is a dibasic acid because it contains two ionizable
hydrogen atoms attached directly to oxygen atoms (P--OHbonds). Therefore, its n-
factor (basicity) is2. The normality of a solution is calculated by multiplying its molarity
by the n-factor (N = M x n-factor = 0.3 x 2 = 0.6).

Q10.
Answer: B

Explanation:

To find the mole fraction of oxygen, we first calculate the number of moles of each gas
by dividing their given mass by their respective molar masses (N = 28 g/mol,

O2 = 32 g/mol). The mole fraction is then the ratio of moles of oxygen to the total
moles in the mixture, which evaluates to 0.5.

Q11.

Answer: C

Explanation:

The molarity of a solution can be calculated from its mass percentage and density
using the formula M = %ﬂ, where d is the density in g/ml, %w/w is the

mass percentage, and M, is the molar mass of the solute. Substituting the given

values gives M = 10x098x13 — 1 3\

Q12.
Answer: D

Explanation:

The mole fraction of the solute is given as 0.2, which means out of a total of 1 mole of
solution, there are 0.2 zmoles of urea and 0.8moles of water. Using the molar masses
of urea (60 g/mol) and water (18 g/mol), we calculate the respective masses. The
mass percent of solute is then found by dividing the mass of urea by the total mass of
the solution and multiplying by100.

Q13.

Answer: A

Explanation:

A 20% (w/w) aqueous glucose solution means that there is 20 g of glucose present

in 100 g of the solution, which corresponds to 80 g of water (solvent). Using the molar
mass of glucose (180 g/mol), the molality is calculated by dividing the number of

moles of glucose by the mass of the solvent in kilograms, yielding f—g m.

Q14.
Answer: B

Explanation:

Using the relationship between molarity (M), molality (m), molar mass of the solute (
Moute), and the density of the solution (d), we set up the equation based on al L
solution. Solving for density yields 0.95 g/cc.

Q15.
Answer: D

Explanation:

To find the resultant molarity of H® ions, we calculate the total millimoles of H ®
contributed by both strong acids (HCI and H,.50,) and divide by the total volume of
the mixture (300 ml). Since H,S0, is a dibasic acid, it furnishes 2 moles of H® per
mole of acid. The total millimoles equal 30 4+ 120 = 150 mmol, resulting in a
molarity of % =0.5M.

Q16.

Answer: D

Q17.

Answer: C



Q18.
Answer: D

Q19.

Answer: C

Q20.

Answer: B

Q21.

Answer: 8

Q22.

Answer: 10

Q23.

Answer: 3

Q24.

Answer: 18

Q25.

Answer: 11

Q26.
Answer: B

Explanation:
esinz(ezfsinz_l)

2(z—sin )

sinz

Factor out e to write

1,0 _ 1
26 = 3

. Since lim;_q Lt_l = 1, the limit evaluates to

Q27.
Answer: A

Explanation:
By rewriting the numerator as (2”” — 1)3 and applying the standard limit
sin(z/4) 1, and

o = an

approximations limg 0 2=L = In2, lim, o

lim, .o % = 1, the expression simplifies directly to ﬁ% = 8(In 2)3.
4 2

Q28.

Answer: C

Explanation:

Convert cotangents to tangents: M Using standard limits

sin? z tan(4z) °

tan kx sinz

lim,_. e = 1, the expression evaluates to 1.

= 1andlim, i =%

Q29.
Answer: B

Explanation:

1- cosy

Using the standard limits hmyﬁo — = % and lim, g RCar)

y
the Taylor expan5|on sine =x — = —|— O(z 5) the numerator approximates to

3(z —sinz) ~

z3/12 1

= n, along with

2 and the denomlnator approximates to %-. Their ratio yields

3/2 ~ 6"
Q30.
Answer: D

Explanation:
Using Maclaurin series expansion for cos(2z) and cos(4z), se
z° and z? to zero yields a = — ¢ and b = 2, giving a + b =

t|ng the coefficients of

Q31.
Answer: A

Explanation:
_ 1
Let y - Sln2 x

lim,, o (1Y +2Y 4 ---

nlimy oo ((l)y + (z)y 4t l)é Since all base terms divided by n are

n n
strictly less than 1 (except the last term which is 1), as y — oo, the sum inside

approaches 1, making the overall limit equal to n.

1
+ m¥)v. Factoring out n¥ gives



Q32.
Answer: A

Explanation:

As x — —o00, we have |z| = —z. The tangent term satisfies tan (#) ~ -1 so

rq

x5 tan (L) ~ ””—3 . The highest degree terms in both the numerator and

denominator are of order > . Dividing the Ieadlng term of the numerator , by the
leading term of the denominator, |z|3 = —a, yields the limit — .

Q33.

Answer: A

Explanation:

tan z—sin x
z3(v1+tanz++/1+sinz)
square roots in the denominator approaches 2. Using the expansion

Rationalizing the numerator gives

.As z — 0, the sum of

. 2
tanz —sinz = tanz(l — cosz) ~z - 5 =

= =
1z _ 1
2 — 1

3 .
%, the overall limit reduces to

Q34.
Answer: B
Explanation:

Degree of numerator is 2010 with coefficient 10 - 12919 = 10. Degree of denominator
is 1006 + 1004 = 2010 with coefficient 1 - 2 = 2. The limit is % =

Q35.
Answer: A

Explanation:
As x — 0T, we evaluate the limit of both terms separately. For the first term,

(sin w)% — 0 because the base approaches 0 while the exponent approaches +00.

For the second term, (1)™"* = exp (—sinzInz) — e’ = 1 because

lim, g+ sinz In z = 0. Summing the two limits yields 0 + 1 = 1.

Q36.
Answer: B

Explanation:
The limit is of the form 1°°. Using the standard formula

. i 1 (tanz—a
lim,_,o f(z)9 ) = elima—o 9(2)(f(2)-1) '\ye getp = 'm0 7 (57 gince
tanz —z ~ the exponent simplifies to 3 givingp = e 3 .Thus,Inp = 3 , and

T
96Inp = 96 - + = 32.

Q37.
Answer: D

Explanation:
Using the Iogarithmic expansion In(1 + 2z) = 2z — 2z% + O(z?), we rewrite

(1+2z)% = exp (IH(H%) ) — e- e t0@") x ¢(1 — z). Substituting this back

into the limit gives lim,,_, ﬂ

— 15 exr __
= llmz_m - = €.

Q38.
Answer: B

Explanation:
a

Take logarithm of both sides: 2 lim, .o z In (1 +5 - %) = 3. Evaluating gives
3

20=3 — a= 5
Q39.

Answer: A
Explanation:

. 3
Using the Taylor series expansion for sin x, the initial terms (:c — T) cancel out with

3 5
—x + %, leaving the dominant term 1$TO in the numerator, which simplifies to ﬁ.

Q40.
Answer: B

Explanation:

By replacing sin & =~ z in the denominator and using the Maclaurin series expansions
for e, (1 — :1:3)1/3 (1 — 22)'/2, and sina: in the numerator up to a: , we find that
the coefficient of 3 in the numerator is 2 D|V|d|ng by z? yields p= 2,s06p=5.



Q41. Q46.

Answer: C Answer: 5
Explanation: Explanation:
Using Taylor series expansions for sin(fz) and sin , we find that for the limit to be By expanding sin z, cos z, log, (1 — z), and tan?z using Maclaurin series and
finite and equal to 1, & must equal 1. Comparing the non-zero leading terms gives setting the constant and linear coefficients in the numerator to zero to ensure a finite
8= % which yields 6(a + 3) = 6 (1 + %) =T1. limit, we obtain 3 = —3 and a = 1. Evaluating the limit gives the equation, and
computing 2a — B yields 2(1) — (—3) = 5.
Q42.
Answer: C Q47.
Explanation: Answer: 4
Simplify £ *1 = 22 — x + 1. Expression becomes Explangtl?n: -
(1- a)x - (1 +b)x+(l—¢c)=4.Soa=1b=—1,¢c= -3, yielding since 2247 >k for ¢ # 0 near 0, each term kZSmT(kx) is strictly greater than k*
a—b—c=1-— (_1) — (_3) = 5. . For sufficiently small x, the greatest integer function evaluates each term to k3. The
2
sum of the first n cubes is (%) = 100, which gives n = 4.
Q43.
A :
nswer: C Q4s.
Explanation: 2 Answer: 5
cosr — 1= —’”7 (power 2) and cos x — e* ~ —x (power 1). Total power in .
. - - Explanation:
numerator is 2 + 1 = 3. Hence n = 3 for finite non-zero limit.
Expanding series for sin z, cos z, log, (1 — z), setting constant and z-terms to 0
ives 8 = —3 and a = 1. Then 2a — —-3) =5.
Qa4 gives 8 = B=2(1)—(-3) =
Answer: A Q49.
Explanation: . o0 Answer: 7
¢4 x —
For x # 0 near 0’9951” >1 = Sinf;g? 100 = [Sim] = 100. Also Explanation:
sin s x sinx _ H _
s < 1 = z < 99 — [ T } = 98. Sumis 100 + 98 = 198. Factoring out the dominant exponential term 7% converts the limit into
1
: 2\% 3\% 1)\% T 0 _
Answer: C Qs0.
Explanation: Answer: 2
Asz — 0", (1 — ") =2z SNz s slightly negative (around 07), s
: z\ sinz Explanation:
[negative small] = —1. Asz — 07, (1 —e")=Fisalso shghtly negative, giving L,
1] The expression consists of two terms as z — 0. For the first term, (tan z)*™ %,

taking the logarithm gives lim, .- sin? z In(tan z) = 0, so (tan a:)smzz —e'=1.
For the second term, dividing the numerator and denominator by x gives

2§i1”0 = % = 2. However, evaluating the limits carefully yields 1 + 1 = 2.




Q51.
Answer: B

Explanation:

Once the block slides, the opposing kinetic friction is

f=pmg=0.3 x5 x 10 =15 N. The net driving forceis F — f = 35 — 15 = 20
N, so the acceleration is a = Fopmg 20 4 m/s?,

m 5

Q52.
Answer: D

Explanation:

Uniform velocity means the applied force exactly balances friction, so
f=wpumg=0.2x 3 x 9.8 =5.88 N. The distance covered in 5 s is

d = vt = 2 x 5 = 10 m, so the work done against friction is W = fd = 58.8 J, and
the heat generated is H = % = % = 14 cal.

Q53.
Answer: B

Explanation:

The applied force has horizontal and vertical components. The vertical component
reduces the normal force, which in turn reduces the friction force. The net horizontal
force is the horizontal component of the applied force minus the friction force. Using
Newton's second law, we can find the acceleration.

Q54.
Answer: A

Explanation:

The net force acting on the body down the plane is the component of gravity (mg sin 0
) minus the frictional force (umg cos ). Dividing this net force by the mass m gives
the acceleration a = g(sin @ — p cos 0).

Q55.
Answer: A

Explanation:

For the block to be just stationary, friction balances its weight: f = W At limiting
friction, f = uN Since the applied horizontal force provides the normal reaction,

N = 16N Therefore, W = uN = 0.25 x 16 = 4N Hence, the correct answer is A)
4N.

Q56.
Answer: B

Explanation:

The 12kg block moves downward, the 8kg block moves upward, and the 10kg block
moves toward the 12kg side. Net driving force: Fyet = (12 — 8)g = 4(10) = 40N
Total mass: M = 8 4+ 10 + 12 = 30kg Therefore, a = 3—8 = 1.33m/s2 Correction:
Since the central 10kg block is connected to two separate strings, its acceleration is
the same magnitude as the hanging blocks only when the string constraints are
satisfied. Thus the correct equations must be solved individually. For the left block:
8g — T’} = 8a For the right block: 12g — T, = 12a For the central block:

Ty — T1 = 10a Solving these equations gives: a = 1.67m/52

Q57.
Answer: A

Explanation:

For the 10kg block on the incline, N = mgcos 30° f = uN The hanging block pulls
the inclined block upward. Therefore, friction acts down the incline. Using the
equations of motion for both blocks: 100 — 7' = 10a T' — 50 — f = 10a Adding,
100 — 50 — f = 20a With f = 0.2(10)(10) cos 30° = 17.3N we get

a= —100*52%*17'3 = 1.63m/s2 Hence, A.

Q58.
Answer: B

Explanation:

For the 10kg block: mgsin 37° = 10(10)(0.6) = 60N

N = mgcos37° = 10(10)(0.8) = 80N f = pxN = 0.2(80) = 16N The 12kg
block moves downward, so the 10kg block moves upward and friction acts down the
incline. For the complete system: 12g — 10gsin37° — f = (12 4+ 10)a

120 — 60 — 16 = 220 44 = 22a a = 2m/s2



Q59.
Answer: A

Explanation:

Weight of the block: W = mg = 8(10) = 80N Maximum static friction:

fsmax = psN = 0.5(120) = 60N Since 80 > 60, static friction cannot prevent the
block from sliding downward. Therefore, kinetic friction acts upward:

fr = ppN = 0.25(120) = 30N Net downward force: Fy,o; = 80 — 30 = 50N

Thus, @ = % = 6.25m /s’

Q60.
Answer: A

Explanation:

Weight of the block: W = mg = 7(10) = 70N Maximum static friction:
fsmax = psN = 0.4(250) = 100N Since fsmax > W, static friction can balance

the weight. Therefore, f = 70N and the block remains stationary: a = Om/s2

Q61.
Answer: A

Explanation:

The horizontal component of the applied force gives the normal reaction:

N = 500 cos 37° = 400N Maximum static friction:

fsmax = psN = 0.4(400) = 160N The upward component of the applied force is:
500sin 37° = 300N The weight is: mg = 50(10) = 500N The block tends to move
downward. Since the required static friction would be 500 — 300 = 200N but

200 > 160, the block slides downward. Therefore, kinetic friction acts upward:
fr = prN = 0.3(400) = 120N Net downward force: 500 — 300 — 120 = 80N

_ 80 _ 2
Thus, a = 25 = 1.6m/s

Q62.
Answer: C

Explanation:

Friction produces retardation: a = ug = 0.2(10) = 2m/s2 Using v?c = v? + 2as
0 =152 +2(—2)s 4s = 225 s = 56.25m

Q63.
Answer: B

Explanation:

While the block moves upward, both gravity and friction act down the incline.
Acceleration down the incline: a = ¢sin 37° + ugcos 37°

= 10(0.6) + 0.5(10)(0.8) = 6 + 4 = 10m/s” Using v% = v? + 2as
0 = 402 — 2(10)s Therefore, s = 80m

Q64.
Answer: A

Explanation:

At the limiting condition, tension is equal to the weight of the hanging mass: T' = mg
The vertical component of tension reduces the normal reaction: N = 80 — T'sin 30°
At impending motion, T" cos 30° = N Therefore,

10m cos 30° = 0.2(80 — 10m sin 30°) Solving gives: m ~ 1.66kg

Q65.
Answer: A

Explanation:

The normal reaction is N = mg = 8(10) = 80N Maximum static friction is

fsmax = s N = 0.4(80) = 32N Since the applied force is only 20N and 20 < 32
the block does not move. Static friction adjusts to balance the applied force: f = 20N
Hence, a = 0.

Q66.
Answer: A

Explanation:

The normal reaction is N = mg = 12(10) = 120N Maximum static friction is

fsmax = tsIN = 0.4(120) = 48N Since the applied force is only 30N, 30 < 48 the
block remains stationary. Therefore, static friction adjusts to balance the applied force:
f =30N Hence,a =0, f=30N



Q67.

Answer: A

Explanation:

The normal reaction is N = mg = 10(10) = 100N Maximum static friction is

fsmax = psN = 0.4(100) = 40N Since 38 < 40 the block remains at rest. Static
friction adjusts to the applied force: f = 38N Therefore,a = 0, f = 38N

Q68.
Answer: A
Explanation:

The maximum static friction is fsmax = psIN = 0.4(100) = 40N Since 41 > 40 the
block starts moving. Therefore, kinetic friction acts: fj, = p,N = 0.3(100) = 30N

Net force: Fe; = 41 — 30 = 11N Hence, @ = 4+ = 1.1m/s’

Q69.

Answer: A

Explanation:

The normal reaction is N = mg = 10(10) = 100N Maximum static friction:

fsmax = psIN = 0.4(100) = 40N Since 42 > 40 the block starts moving.
Therefore, kinetic friction acts: f;, = N = 0.3(100) = 30N Net force:

Frey = 42 — 30 = 12N Hence, a = £ = 1.2m/s’

Q7o.

Answer: B

Explanation:

Normal reaction: N = mg = 10(10) = 100N Maximum static friction:

fsmax = s N = 0.4(100) = 40N Since 55 > 40, the block moves. Kinetic friction:
fr = ppN = 0.3(100) = 30N Net force: F,o; = 55 — 30 = 25N Therefore,

a=2 = 2.5m /s’

Q71.
Answer: 50

Explanation:

For the block to remain stopped, the upward friction force must balance the weight of
the block. Since friction is f = IV and the normal reaction equals the applied force (
N = F)), the condition uF' = mg gives F = % =30 —50N.

Q72.
Answer: 60

Explanation:

To just start the block moving, the applied force must overcome the limiting static
friction. On a horizontal surface the normal reaction is N = mg, so the required force
is F'= usN = usmg = 0.75 x 8 x 10 = 60 N.

Q73.
Answer: 6

Explanation:

Static friction is self-adjusting: it matches the applied force until the limiting value
fmaz = psmgis reached. Here fr.: = 0.6 X 4 x 10 = 24 N, which is greater than
the applied force of 6 N, so the block stays at rest and the friction force simply equals
the applied force, f = 6 N.

Q74.

Answer: 120

Explanation:

Since the wall is smooth, it exerts only a horizontal normal force on the ladder and no
vertical frictional force. Therefore vertical equilibrium of the ladder gives the floor

normal reaction N = W = 300 N, and the maximum (limiting) friction at the floor is
Fmaz = #IN = 0.4 x 300 = 120 N.



Q75.
Answer: 30

Explanation:

The pressing force provides the normal reaction N = 200 N, so the limiting friction is
Fmaz = N = 0.4 x 200 = 80 N. The weight of the body is only

mg = 3 x 10 = 30 N, which is less than f,4z, So the body stays at rest and static
friction simply balances the weight: f = mg = 30 N.



