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Chemistry

Which reaction is NOT a redox reaction?
A) B)

C) D)

Which of the following reactions is a decomposition redox
reaction?

A) B)

C) D)

Which of the following reactions are disproportionation reactions?
(i)  (ii)

 (iii)

 (iv)
 Select the

correct option from the following.
A) (i) and (iv) only B) (i) and (ii) only
C) (i), (ii) and (iii) D) (i), (iii) and (iv)

Hot concentrated sulphuric acid is a moderately strong oxidizing
agent. Which of the following reactions does not show oxidizing
behaviour?

A) B)

C) D)

Consider the reactions: (I)  (II)
 Role of hydrogen peroxide in

the above reactions is respectively:
A) oxidizing in (I) and reducing in (II) B) reducing in (I) and oxidizing in (II)
C) reducing in (I) and (II) D) oxidizing in (I) and (II)

Which substance is serving as a reducing agent in the following
reaction? 

A) B) 
C) D) Ni

Given that

. The strongest oxidising agent is: [April 8, 2019]

A) B) 
C) D) 

Given:

.  Oxidizing power
of the species will increase in the order:

A) B) 
C) D) 

An example of a disproportionation reaction is:
A) B)

C) D) 

Consider the following reduction processes:

 The reducing power of the
metals increases in the order: [Jan 10, 2019]

A) B) 
C) D) 

Which one of the following is an example of disproportionation
reaction?

A) B)

C) D)

Which of the following options are correct for the reaction
 A.

Redox reaction B. Displacement reaction C. Decomposition
reaction D. Combination reaction Choose the correct answer from
the options given below:

A) A and B only B) A only
C) C and D only D) A and D only

The reaction, , is an
example of

A) oxidation reaction B) reduction reaction
C) disproportionation reaction D) decomposition reaction

Which of the following example does not represent
disproportionation?

A) B) 

C) D)

Select the example of disproportionation reaction:
A) B) 

C) D)

The reaction  manifests:
A) Oxidising action of B) Reducing nature of 
C) Acidic nature of D) Alkaline nature of 

 oxidises  in acidic and neutral/faintly alkaline
solution, respectively to:

A)  & B)  & 
C)  & D)  & 

Zn+ CuSO4 → ZnSO4 + Cu 2KClO3 + I2 → 2KIO3 + Cl2

H2 + Cl2 → 2HCl
BaCl2 +Na2SO4 → BaSO4 + 2NaCl

P4(s) + 3OH−(aq) + 3H2O(l) → PH3(g) + 3H2PO
−
2 (aq)2Pb(NO3)2(s) → 2PbO(s) + 4NO2(g) +O2(g)

N2(g) +O2(g) → 2NO(g)
Cl2(g) + 2OH−(aq) → ClO−(aq) + Cl−(aq) +H2O(l)

2Cu+ → Cu2+ + Cu0

3MnO2−
4 + 4H+ → 2MnO−

4 +MnO2 + 2H2O

2KMnO4 K2MnO4 +MnO2 +O2
Δ
−→

2MnO−
4 + 3Mn2+ + 2H2O → 5MnO2 + 4H+

Cu+ 2H2SO4 → CuSO4 + SO2 + 2H2OS + 2H2SO4 → 3SO2 + 2H2O

C + 2H2SO4 → CO2 + 2SO2 + 2H2OCaF2 +H2SO4 → CaSO4 + 2HF

H2O2 +O3 → H2O+ 2O2

H2O2 +Ag2O → 2Ag+H2O+O2

14H+ + Cr2O
2−
7 + 3Ni → 7H2O+ 2Cr3+ + 3Ni2+

H+ Cr2O
2−
7

H2O

E ∘
O2/H2O

= +1.23V ,E ∘
S2O

2−
8 /SO2−

4
= 2.05V ,E ∘

Br2/Br−
= +1.09V ,E ∘

Au3+/Au = +1.4V

Au3+ O2

S2O
2−
8 Br2

Co3+ + e− → Co2+;E
∘
= +1.81V ;Pb4+ + 2e− → Pb2+;E

∘
= +1.67V ;Ce4+ + e− → Ce3+;

E  ∘  = +1.61V ;Bi(3+) + 3e−?Bi;E  ∘  = +0.20V

Ce4+ < Pb4+ < Bi3+ < Co3+ Bi3+ < Ce4+ < Pb4+ < Co3+

Co3+ < Ce4+ < Bi3+ < Pb4+ Co3+ < Pb4+ < Ce4+ < Bi3+

2MnO−
4 + 10I− + 16H+ → 2Mn2+ + 5I2 + 8H2O2NaBr+ Cl2 → 2NaCl+Br2

2KMnO4 → K2MnO4 +MnO2 +O2

2CuBr → CuBr2 + Cu

Zn2+ + 2e− → Zn(s);  E ∘ = −0.76V
Ca2+ + 2e− → Ca(s);  E ∘ = −2.87V
Mg2+ + 2e− → Mg(s);  E ∘ = −2.36V
Ni2+ + 2e− → Ni(s);  E ∘ = −0.25V

Ca < Zn < Mg < Ni Ni < Zn < Mg < Ca

Zn < Mg < Ni < Ca Ca < Mg < Zn < Ni

3MnO2−
4 + 4H+ → 2MnO−

4 +MnO2 + 2H2OMnO−
4 + 4H+ + 4e− → MnO2 + 2H2O

10I− + 2MnO−
4 + 16H+ → 2Mn2+ + 8H2O+ 5I28MnO−

4 + 3S2O
2−
3 +H2O → 8MnO2 +

2[Au(CN)2]−(aq) + Zn(s) → 2Au(s) + [Zn(CN)4]2−(aq)

3ClO−(aq) → ClO−
3 (aq) + 2Cl−(aq)

MnO2 + 4HCl → MnCl2 + Cl2 + 2H2O
2H2O2 → 2H2O+O2

4KClO3 → 3KClO4 +KCl
3Cl2 + 6NaOH → 5NaCl+NaClO3 +

BaCl2 +H2SO4 → BaSO4 + 2HCl
NH4NO3 → N2O+ 2H2O

4H3PO3 → PH3 + 3H3PO4

AgCl+ 2NH3 → Ag(NH3)2Cl

H2S +H2O2 → S + 2H2O

H2O2 H2O2

H2O2 H2O2

KMnO4 I−

I2 IO−
3 IO−

3 I2

IO−
3 IO−

3 I2 I2
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See the following chemical reaction:
. The

sum of X, Y and  is _______.
A) 14 B) 21
C) 23 D) 25

The dark purple colour of  disappears in the titration with
oxalic acid in acidic medium. The overall change in the oxidation
number of manganese in the reaction is:

A) B) 
C) D) 

Given below are two statements : One is labelled as Assertion A
and the other is labelled as Reason R Assertion A: Permanganate
titrations are not performed in the presence of hydrochloric acid.
Reason R: Chlorine is formed as a consequence of oxidation of
hydrochloric acid. In the light of the above statements, choose the
correct answer from the options given below:

A) Both A and R are true and R is
the correct explanation of A

B) Both A and R are true but R is
NOT the correct explanation of A

C) A is true but R is false D) A is false but R is true

Consider the following molecules:
 and . Count the number of

atoms existing in their zero oxidation state in each molecule. Their
sum is

The number of electrons involved in the reduction of
permanganate to manganese dioxide in acidic medium is
________.

. What is the value of ?

The oxidation number of phosphorus in  is :

The total change in the oxidation state of manganese involved in
the reaction of  and potassium iodide in the acidic
medium is _______.

Maths

If  and , then 

A) B) 
C) D) 

A) B) 

C) D) 

In 

A) B) 
C) D) 

If , ,  then

A) B) 
C) D) 

 
A) (1) B) (2)
C) (3) D) (4)

If  then 
A) B) 
C) D) 

A) B) 
C) D) 

If  and  then

A) B) 
C) D) 

 

A) B) 
C) D) 

If  then

A) -1 B) 
C) 0 D) 1

If  then

A) B) 
C) D) 

 

A) B) 
C) D) 

If  and  is acute then 
A) B) 

C) D) 

A) -1 B) 0
C) 1 D) 2

A) B) 
C) D) 

A) 0 B) -1
C) 3 D) 4

If  then  is equal to

A) B) 
C) D) 

If  then 
A) 0 B) 1
C) 2 D)  

If  then 

A) B) 
C) 2 D) 3

 then 

A) 1 B) 
C) D) 

Cr2O
2−
7 +XH+ + 6Fe2+ → YCr3+ + 6Fe3+ + ZH2O

Z

KMnO4

5 1
7 2

Br3O8,F2O,H2S4O6,H2S5O6 C3O2

2IO−
3 + xI− + 12H+ → 6I2 + 6H2O x

Ba(H2PO2)2

KMnO4

0 < θ < π
2 tan θ = cos 29∘+sin 29∘

cos 29∘−sin 29∘ θ =

16∘ 74∘

37∘ 8∘

cos2 52 1
2 º − sin2 22 1

2 º =
√3+1
4√2

√3−1
4√2

3+√3
4√2

3−√3
4√2

△ABC,∑ sin(A+B).sin(A−B)
cos2 A cos2 B =

0 1

2 1/2

0 < α,β < π/4 cos(α+ β) = 4/5 sin(α− β) = 5/13
tan 2α = [AIEEE − 2010]
33
56

56
33

16
63

14
63

If A+B+ C = π
2  then ∑

cos(B+C)
cosB cosC =

cosα+ cosβ = 0 = sinα+ sinβ cos(α− β) =

0 1

−1 2

cos( π
4 +A)cos( π

4 −B) − sin( π
4 +A)sin( π

4 −B) =

cos(A+B) cos(A−B)
sin(A+B) sin(B−A)

0 < θ < π
2 2cosθ = √3cos10∘ − sin10∘

θ =

20∘ 70∘

40∘ 10∘

If  tanβ = n tanα
1+(1−n) tan2 α

 then  tan(α− β) =

(1 + n) tanα (1 − n) tanα
−(1 + n) tanα −(1 − n) tanα

tan22∘ + tan38∘ −√3 = k tan22∘tan38∘

k =

−√3

tan ( π
4 + θ)+ tan ( π

4 − θ) = a

tan3 ( π
4 + θ)+ tan3 ( π

4 − θ) =

0 a

a3 a3 − 3a

If  cosxcos y = 2 and  cos(x− y) = √3
2  then  tan y =

(√3 + 4) (√3 + 1)

(√3 − 4) (√3 − 1)

tanθ = cosα−sinα
cosα+sinα θ θ+ α =

π
5

π
4

π
3

π
2

cos2( π
4 + x) − sin2( π

4 − x) =

cos233∘−cos257∘

sin 21∘−cos 21∘ =

1/√2 −1/√2

1/2 −1/2

tan( π
4 + θ)tan( 3π

4 + θ) =

cos x
a =

cos(x+θ)
b =

cos(x+2θ)
c =

cos(x+3θ)
d

a+c
b+d

a/d c/b

b/c d/a

A+B = 315∘ (1 − tan A)(1 − tan B) =

1
2

3 tanA tanB = 1
cos(A+B)
cos(A−B) =

1/2 1/3

sinx
cos 3x + sin 3x

cos 9x + sin 9x
cos 27x = λ(tan 27x− tanx) λ =

1
2

1
3

1
9

tan 80º−tan 10º
tan 70º =

(1+tan 13º)(1+tan 32º)
(1+tan 12º)(1+tan 33º) =
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In triangle (ABC), if  then the value of
 is

If  then the value of

 equals

Physics

The length and breadth of a field are measured as: 
m and  m, respectively. What is the area of the field?

A) B) 
C) D) 

In an experiment of simple pendulum, time period measured was
50 s for 25 vibrations when the length of the simple pendulum was
taken 100 cm. If the least count of stop watch is 0.1 s and that of
meter scale is 0.1 cm, calculate the maximum possible error in the
measurement of value of g.

A) 0.2% B) 0.3%
C) 0.5% D) 0.8%

A physical quantity is represented by  If
percentage errors in the measurement of M, L and T are ,  and 
, respectively, then total percentage error is

A) B) 
C) D) zero

Given: potential difference,  V and current,
 A. The value of resistance  in  is

A) B) 
C) D) 

Given: resistance,  and resistance,
. What is the net resistance when  and  are

connected in series?
A) B) 
C) D) 

The following observations were taken for determining surface
tension of water by capillary tube method: Diameter of capillary,

 m and rise of water in capillary,
 m. Taking  and using the relation

, what is the possible error in
measurement of surface tension T?

A) 2.4% B) 15%
C) 1.6% D) 0.15%

A physical quantity X is represented by . The
maximum percentage errors in the measurement of M, L and T,
respectively, are a%, b%, and c%. The maximum percentage error
in the measurement of X will be

A) B) 
C) D) 

The velocity of transverse wave in a string is  where  is
the tension in the string and  is mass per unit length. If 
kgf, mass of string is 2.5 g and length of string is 1.000 m, then the
percentage error in the measurement of velocity is

A) 0.5 B) 0.7
C) 2.3 D) 3.6

The length , breadth  and thickness  of a block of wood were
measured with the help of a measuring scale. The results with
permissible errors are:  cm,  cm
and  cm. The percentage error in volume upto
proper significant figures is

A) 0.28% B) 0.36%
C) 0.48% D) 0.64%

The relative density of the material of a body is found by weighing
it first in air and then in water. If the weight of the body in air is

 N and weight in water is  N,
then the relative density,  with the maximum
permissible error is

A) B) 
C) D) 

The length , breadth  and thickness  of a block of wood are are
measured with the help of a meter scale. The results after
calculating the errors are given as  cm,

 cm  cm. The percentage error in
volume upto proper significant figures is

A) 0.36% B) 0.28%
C) 0.48% D) 0.64%

The percentage error in the measurement of mass and speed are
2% and 3%, respectively. How much will be the maximum error in
the estimation of K.E. obtained by measuring mass and speed?

A) 5% B) 1%
C) 8% D) 11%

An experiment measures quantities  and then  is
calculated from  If the percentage errors in  and 
are , , and , respectively, then the percentage error
in  can be

A) 12.5% B) 7%
C) 1% D) 4%

The resistance of a metal is given by  where  is potential
difference and  is the current. In a circuit the potential difference
across resistance is  V and current in resistance,

 A. What is the value of resistance with its
percentage error?

A) B) 
C) D) 

The specific resistance  of a circular wire of radius , resistance
 and length  is given by  Given:  cm,

, and  cm. The percentage error in 
is nearly

A) 7% B) 9%
C) 13% D) 20%

While measuring the acceleration due to gravity by a simple
pendulum, a student makes a positive error of 1% in the length of
the pendulum and a negative error of 3% in the value of time
period. His percentage error in the measurement of g by the
relation,  will be

A) 2% B) 4%
C) 7% D) 10%

The relative density of a material is found by weighing the body
first in air and then in water. If the weight in air is  gf
and weight in water is  gf, then the maximum
permissible percentage error in relative density is

A) 1 B) 2
C) 3 D) 5

The heat generated in a circuit is given by  where  is
current,  is resistance and  is time. If the percentage errors in
measuring ,  and  are 2%, 1%, and 1%, respectively, then the
maximum error in measuring heat will be

A) 2% B) 3%
C) 4% D) 6%

The internal and external diameters of a hollow cylinder are
measured with the help of a vernier callipers. Their values are

 cm and  cm, respectively. The thickness of
the wall of the cylinder is

A)  cm B)  cm
C)  cm D)  cm

tan 27º tan 32º + tan 32º tan 31º + tan 31º tan 27º =

cosA cosB cosC = 1
3

tanA tanB+ tanB tanC + tanC tanA

(cos 650 +√3 sin 50 + cos 50)
2
= λ cos2 250

(λ)

l = (120 ± 2)
b = (100 ± 5)

(1.2 ± 0.08) × 104 (1.1 ± 0.06) × 104

(1.3 ± 0.10) × 104 (1.4 ± 0.12) × 104

X = M aLbT −c

α β γ

(αa+ βb− γc) (αa+ βb+ γc)

(αa− βb− γc)

V = (8 ± 0.5)
I = (2 ± 0.2) R Ω

4 ± 16.25% 4 ± 6.25%

4 ± 10% 4 ± 8%

R1 = (8 ± 0.4) Ω
R2 = (8 ± 0.6) Ω R1 R2

(16 ± 0.4) Ω (16 ± 0.6) Ω

(16 ± 1.0) Ω (16 ± 0.2) Ω

D = 1.25 × 10−2

h = 1.45 × 10−2 g = 9.80 ms−2

T = (rgh/2) × 103 Nm−1

X = (M aL−bT −c)

(ax+ by− cz)% (ax− by− cz)%
(ax+ by+ cz)% (ax− by+ cz)%

v = √ T
m
, T

m T = 3.0

l b t

l = 15.12 ± 0.01 b = 10.15 ± 0.01
t = 5.28 ± 0.01

W1 = 8.00 ± 0.05 W2 = 6.00 ± 0.05

ρr =
W1

W1−W2

4.00 ± 0.62% 4.00 ± 0.82%

4.00 ± 3.2% 4.00 ± 5.62%

l b t

l = 15.12 ± 0.01
b = 10.15 ± 0.01 t = 5.28 ± 0.01

a, b, c X

X = a1/2b2

c3
. a, b c

±1% ±3% ±2%
X

R = V
I
, V

I
V = (8 ± 0.5)

I = (4 ± 0.2)

(2 ± 5.6%)Ω (2 ± 0.7%)Ω
(2 ± 35%)Ω (2 ± 11.25%)Ω

ρ r

R l ρ = πr2R
l . r = 0.24 ± 0.02

R = 30 ± 1 Ω l = 4.80 ± 0.01 ρ

g = 4π2(l/T 2)

(10.0 ± 0.1)
(5.0 ± 0.1)

Q = I 2Rt I

R t
I R t

4.23 ± 0.01 3.87 ± 0.01

0.36 ± 0.02 0.18 ± 0.02

0.36 ± 0.01 0.18 ± 0.01
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The percentage error in the measurement of mass and speed are
2% and 3%, respectively. How much will be the maximum error in
the estimation of K.E. obtained by measuring mass and speed?

A) 5% B) 1%
C) 8% D) 11%

The maximum percentage error in the measurment of density of a
wire is [Given, mass of wire radius of wire

length of wire 

A physical quantity x is calculated from the relation  If
percentage error in a, b, c and d are 2%, 1%, 3%, and 4%,
respectively, what is the percentage error in x?

While measuring the acceleration due to gravity by a simple
pendulum, a student makes a positive error of 1% in the length of
the pendulum and a negative error of 3% in the value of time
period. His percentage error in the measurement of  by the
relation,  will be ____%:

 where,
 and

, then the percentage error in Q is , where
 _________ .

The measured value of the length of a simple pendulum is  with
 accuracy. The time for 50 oscillations was measured to be 40

seconds with 1 second resolution. From these measurements, the accuracy
in the measurement of acceleration due to gravity is . The value of 
is:

= (0.60 ± 0.003)g
= (0.50 ± 0.01)cm = (10.00 ± 0.05)cm]

x = a2b3

c√d
.

g

g = 4π2(l/T 2)

 A physical quantity Q is related to four observables a, b, c, d as follow

Q = ab4

cd

a = (60 ± 3)Pa; b = (20 ± 0.1)m; c = (40 ± 0.2)Nsm−2

d = (50 ± 0.1)m x
1000

x =

20 cm

2 mm

N% N



ANSWER KEY

Chemistry

1. 4
2. 2
3. 2
4. 4
5. 3
6. 4
7. 3

8. 2
9. 4
10. 2
11. 1
12. 1
13. 3
14. 1

15. 3
16. 1
17. 1
18. 3
19. 1
20. 1
21. 6

22. 3
23. 10
24. 1
25. 5

Maths

26. 2
27. 4
28. 1
29. 2
30. 2
31. 3
32. 4

33. 3
34. 2
35. 2
36. 4
37. 3
38. 2
39. 2

40. ?
41. 2
42. 3
43. 3
44. 1
45. 2
46. 2

47. 1
48. 1
49. 4
50. 3

Physics

51. 1
52. 3
53. 2
54. 1
55. 3
56. 3
57. 3

58. 4
59. 2
60. 4
61. 1
62. 3
63. 1
64. 4

65. 4
66. 3
67. 4
68. 4
69. 2
70. 3
71. 5

72. 12
73. 7
74. 7700
75. 6



SOLUTIONS

Q1.
Answer: D

Explanation:
A redox reaction involves the transfer of electrons, resulting in a change of
oxidation states. In option D, the oxidation states of all elements remain identical
in both the reactants and the products, making it a non-redox (precipitation)
reaction.

Q2.
Answer: B
Explanation:

Lead nitrate decomposes to give  and . In this process, the
nitrogen atom's oxidation state changes from  to  (reduction) and oxygen
changes from  to  (oxidation), making it a decomposition redox reaction.

Q3.
Answer: B
Explanation:

Disproportionation reactions are those in which the same element or compound
gets oxidized and reduced simultaneously. In (i),  goes to  and . In (ii),

 goes to  and .

Q4.
Answer: D

Q5.
Answer: C

Explanation:

 acts as a reducing agent in all those reactions in which  is evolved. In
both reactions, the oxidation state of oxygen in  increases from  to  (
), meaning  itself is oxidized and thus acts as a reducing agent.

Q6.
Answer: D

Explanation:

A reducing agent is the substance that undergoes oxidation. In this reaction, the
oxidation number of nickel increases from  to , therefore it acts as the
reducing agent.

Q7.

Answer: C
Explanation:

The strength of an oxidizing agent is directly proportional to its standard reduction
potential. Since  has the highest positive potential ( ), it has the
strongest tendency to be reduced and thus is the strongest oxidant.

Q8.
Answer: B
Explanation:
Oxidizing power increases as the standard reduction potential ( ) becomes
more positive. By ranking the given values, we find that Bismuth ( ) is the
weakest and Cobalt ( ) is the strongest oxidant.

Q9.
Answer: D
Explanation:

In a disproportionation reaction, the same element is simultaneously oxidized and
reduced. In Option D,  changes from  to  (oxidation) and to 
(reduction).

Q10.
Answer: B
Explanation:

Reducing power is the ability of a substance to act as a reducing agent (be
oxidized). This property is higher when the standard oxidation potential is higher
(or reduction potential is more negative). Thus, the metal with the most negative
reduction potential (Ca) is the strongest reducing agent.

Q11.
Answer: A

Explanation:

In this reaction, Manganese is in an intermediate  oxidation state in . It
is converted into  ( , oxidation) and  ( , reduction)
simultaneously.

Q12.
Answer: A

Q13.
Answer: C
Explanation:

This chemical change is classified as a disproportionation reaction because a
single element (Chlorine) is simultaneously oxidized and reduced within the same
process.

Q14.
Answer: A
Explanation:

A disproportionation reaction requires the same element in a single reactant to be
both oxidized and reduced. In Option A, Manganese is reduced and Chlorine is
oxidized, but they come from different reactant species (  and
HClrespectively), making it a standard intermolecular redox reaction.

Q15.
Answer: C
Explanation:

In reaction C, Phosphorus exists in an intermediate oxidation state ( ) and is
converted simultaneously into a more reduced state ( ) and a more oxidized
state ( ).

Q16.
Answer: A
Explanation:

In this reaction, Hydrogen Peroxide causes the oxidation of Sulphur (from  to )
while its own Oxygen atoms are reduced (from  to ).

Q17.
Answer: A
Explanation:

The oxidation product of iodide ( ) by potassium permanganate depends on the
pHof the medium. In acidic conditions, iodide is oxidized to elemental iodine ( ),
whereas in neutral or faintly alkaline conditions, it is further oxidized to the iodate
ion ( ).

Q18.

Answer: C
Explanation:

Balancing the provided ionic redox equation in an acidic medium yields the
coefficients  for protons,  for chromium ions, and  for water
molecules. The sum of these values is 23.

Q19.
Answer: A
Explanation:

During titration with oxalic acid in an acidic medium,  is reduced.
Manganese changes from its  oxidation state in the purple permanganate ion (

) to the colorless  oxidation state in . The net change is 5 units.

Q20.
Answer: A
Explanation:

 is a powerful oxidizing agent capable of oxidizing HCl to  gas. This
secondary reaction would interfere with the titration results, so HCl cannot be used
to provide the necessary acidic medium.

PbO,NO2, O2

+5 +4
−2 0

Cu+ +2 0
Mn(+6) +7 +4

H2O2 O2

H2O2 −1 0 O2

H2O2

0 +2

S2O
2−
8 +2.05V

E ∘

+0.20V
+1.81V

Cu+ +1 +2 0

+6 MnO2−
4

MnO−
4 +7 MnO2 +4

MnO2

+3
−3

+5

−2 0
−1 −2

I−

I2

IO−
3

X = 14 Y = 2 Z = 7

KMnO4

+7
MnO−

4 +2 Mn2+

KMnO4 Cl2



Q21.
Answer: 6
Explanation:

In neutral polyatomic compounds with chains of similar atoms, the interior atoms
often exhibit an oxidation state of zero.

Q22.
Answer: 3
Explanation:

In an acidic medium, the reduction of the permanganate ion ( ) to
manganese dioxide ( ) involves a decrease in the oxidation state of
manganese from  to . This change is achieved by the gain of 3 electrons.

Q23.
Answer: 10

Explanation:

In this redox reaction, the -factors of  and  are 5 and 1, respectively. To
produce , they must react in a 1:5 molar ratio. Doubling the standard balanced
equation results in the stoichiometric coefficient .

Q24.
Answer: 1

Explanation:

Phosphorus in barium hypophosphite is assigned an oxidation number such that
the total charge of the neutral compound remains zero.

Q25.
Answer: 5

Explanation:

In an acidic medium, potassium permanganate ( ) acts as a strong
oxidizing agent. The manganese atom is reduced from an oxidation state of  in

 to  in , resulting in a total change of 5 units.

Q26.
Answer: B
Explanation:

(Provide the same solution given in the document ( )):

Q27.
Answer: D
Explanation:

Based on the hints in the sources, the expression is evaluated using the
compound angle identity: . This simplifies to

.

Q28.
Answer: A
Explanation:

As per the hint in the source, the summation term  simplifies to
. The cyclic sum  results in .

Q29.
Answer: B
Explanation:

(Provide the same solution given in the document):

Q30.
Answer: B
Explanation:

Given,  Since  we have
 Similarly,

 Hence,
 Using

 we get
 Similarly,  and
 Therefore,

 Since
 the identity 

holds. Thus,  Hence, the correct option is B.

Q31.
Answer: C
Explanation:

As per the hints for LEVEL-II (H.W) on page 41 of the sources, the solution
involves squaring and adding the two given equations. This leads to the identity

, from which  is derived.

Q32.
Answer: D
Explanation:

Q33.
Answer: C

Explanation:

Q34.

Answer: B
Explanation:

Using the tangent difference identity,  Given,
 Substituting this expression into the identity and

simplifying yields  Hence, the correct option is B.
________________________________________

Q35.
Answer: B

Explanation:

Q36.
Answer: D
Explanation:

Based on the algebraic identity , where
 and . The sources establish that 

because .

Q37.
Answer: C
Explanation:

Since  take  Using the cosine addition formula,
 Given 

substitute the above expression and simplify to obtain  Hence,
the correct option is C.

Q38.
Answer: B
Explanation:

MnO−
4

MnO2

+7 +4

n IO−
3 I−

I2
x = 10

KMnO4

+7
KMnO4 +2 Mn2+

tan θ = tan( π
4 + 29∘) = tan 74∘

cos(52 1
2 + 22 1

2 ) cos(52
1
2 − 22 1

2 )

cos 75º cos 30º = (
√3−1
2√2

)
√3
2 = 3−√3

4√2

sin(A+B) sin(A−B)
cos2A cos2B

sec2 A− sec2 B ∑(sec2 A− sec2 B) 0

tan 2α = tan[(α+ β) + (α− β)]

A+B+ C = π
2 . B+ C = π

2 −A,
cos(B+ C) = sinA.
cos(C +A) = sinB, cos(A+B) = sinC.

∑ cos(B+C)
cosB cosC

sinA
cosB cosC + sinB

cosC cosA + sinC
cosA cosB .

sinA = cos(B+ C) = cosB cosC − sinB sinC,
sinA

cosB cosC = 1 − tanB tanC. sinB
cosC cosA = 1 − tanC tanA,

sinC
cosA cosB = 1 − tanA tanB.

∑ cos(B+C)
cosB cosC 3 − (tanA tanB+ tanB tanC + tanC tanA).

A+B+ C = π
2 , tanA tanB+ tanB tanC + tanC tanA = 1

3 − 1 = 2.

2 + 2 cos(α− β) = 0 cos(α− β) = −1

cos( π
4 +A+ π

4 −B) = cos( π
2 +A−B)

= −sin(A−B) = sin(B−A)

cosθ =
√3
2 cos10∘ − 1

2 sin10
∘

= cos(30∘ + 10∘) = cos40∘

tan(α− β) =
tanα−tanβ
1+tanα tanβ .

tanβ = n tanα
1+(1−n) tan2 α

.

tan(α− β) = (1 − n) tanα.

22∘ + 38∘ = 60∘

⇒ tan60∘ − tan22∘ − tan38∘ = tan60∘tan22∘tan38∘

⇒ −√3tan22∘tan38∘ = tan22∘ + tan38∘ −√3

x3 + y3 = (x+ y)3 − 3xy(x+ y)
x = tan ( π

4 + θ) y = tan ( π
4 − θ) xy = 1

tan ( π
4 + θ) tan ( π

4 − θ) = 1

cos(x− y) = √3
2 , x− y = 30∘.

cosx = cos (y+ 30∘) = cos y cos 30∘ − sin y sin 30∘. cosx
cos y = 2,

tan y = √3 − 4.

tanθ = tan( π
4 − α) ⇒ θ+ α = π

4



Q39.
Answer: B
Explanation:

Q40.
Answer: ?
Explanation:

The problem utilizes trigonometric identities for compound
angles. The numerator is simplified using the identity

, and the
denominator is simplified by converting the expression

 into a sine function using the formula
. After simplification, the terms cancel

out, leaving the result .

Q41.
Answer: B
Explanation:

Q42.
Answer: C
Explanation:

By setting each ratio equal to a constant , we express  in terms of  and
the cosine expressions. The sum of the ratios  simplifies by applying the sum-

to-product trigonometric identities, resulting in the ratio , which is
equivalent to .

Q43.
Answer: C
Explanation:

Q44.
Answer: A
Explanation:

The given condition is , which implies .
Using the componendo and dividendo rule, we can transform this product of
tangents into the ratio of the cosine of the sum of angles to the cosine of the
difference of angles. The calculation results in .

Q45.
Answer: B

Explanation:

The expression is simplified by multiplying each term by  in the numerator
and denominator to utilize the identity

, or more specifically to telescope
the series. The sum simplifies to , allowing us to identify

.

Q46.
Answer: 2
Explanation:

As per the hints in the sources, the relationship  is used to derive
the identity . Since

, the expression simplifies to .

Q47.
Answer: 1

Explanation:

The source applies the standard result: If , then
. In this problem, both the numerator angles (

) and denominator angles ( ) sum to , making both terms
equal to .

Q48.
Answer: 1
Explanation:

The source identifies that the sum of the three angles . For
any three angles that sum to , the cyclic sum of the products of their tangents
equals , expressed as .

Q49.
Answer: 4

Explanation:

For any triangle,  Using the identity,
 we get

 Also, 
Using the standard identity for angles of a triangle,

 substitute
 to obtain  Now,

Using  together with the above
cosine relation and simplifying gives

 Hence, the required value is

Q50.
Answer: 3
Explanation:

(Same solution as in the document) Using  the given

expression becomes  Now,

 Since 
we have  Therefore,  Using the identity

 we obtain
 Simplifying,

 Hence, 

Q51.

Answer: A
Explanation:

Given  m and  m.The relative error in area  is
given by: , ,Now,

 m   m ,Area
of the field  m  m .

Q52.
Answer: C
Explanation:

The time period of a simple pendulum is given by  or  or

. As 4 and  are constants, maximum permissible error in g is given by

. Here,  cm,  m  cm,  s,

 s. .

Q53.
Answer: B
Explanation:

Q54.
Answer: A
Explanation:

We know that .,Percentage error in  is
. Percentage error in  is .Now, add up

the percentage errors and get the answer. Total percentage error
.

cos( π
4 + x+ π

4 − x)cos( π
4 + x− π

4 + x) = 0

cos2A− cos2B = sin(B+A)sin(B−A)

sin θ− cos θ
√2sin(θ− 45∘)

−1/√2

tan( π
4 + θ)tan(π− ( π

4 − θ))

= tan( π
4 + θ)(−tan( π

4 − θ)) = −1

k a, b, c, d k
a+c
b+d

cos(x+θ)
cos(x+2θ)

b/c

A+B = 315∘ ⇒ (1 − tan A)(1 − tan B) = 2

3 tanA tanB = 1 tanA tanB = 1/3

1/2

2 cos θ

2 sinA cosB = sin(A+B) + sin(A−B)
1
2 (tan 27x− tanx)

λ = 1/2

70º + 10º = 80º
tan 80º − tan 70º − tan 10º = tan 10º tan 70º tan 80º

tan 10º tan 80º = 1 tan 80º − tan 10º = 2 tan 70º

A+B = 45º
(1 + tanA)(1 + tanB) = 2
13º + 32º 12º + 33º 45º

2

27º + 32º + 31º = 90º
90º

1 ∑ tanA tanB = 1

A+B+ C = π.
tan(A+B+ C) = tanπ = 0,
tanA+ tanB+ tanC = tanA tanB tanC. cosA cosB cosC = 1

3
.

cos2 A+ cos2 B+ cos2 C + 2 cosA cosB cosC = 1,
cosA cosB cosC = 1

3 , cos2 A+ cos2 B+ cos2 C = 1
3 .

tan2 A+ tan2 B+ tan2 C =
(tanA+tanB+tanC)2−2(tanA tanB+tanB tanC+tanC tanA)

.
tanA+ tanB+ tanC = tanA tanB tanC

tanA tanB+ tanB tanC + tanC tanA = 4.

.4

cos 65∘ = sin 25∘,

(sin 25∘ +√3 sin 5∘ + cos 5∘)
2
.

cos 5∘ +√3 sin 5∘ = 2 cos (5∘ − 60∘) = 2 cos 55∘. cos 55∘ = sin 35∘,
= 2 sin 35∘. sin 25∘ + 2 sin 35∘.

2 sin 35∘ = sin 25∘ +√3 cos 25∘,

sin 25∘ + 2 sin 35∘ = 2 sin 25∘ +√3 cos 25∘.

(cos 65∘ +√3 sin 5∘ + cos 5∘)
2
= 3 cos2 25∘. λ = 3.

l = (120 ± 2) b = (100 ± 5) A
ΔA
A = Δl

l + Δb
b = ( 2

120 + 5
100 ) = 0.0667 ΔA = 0.0667 ×A

A = lb = 120 × 100 = 12000 2 ΔA = 0.0667 × 12000 = 800.4 2

A = A±ΔA = 12000 ± 800.4 2 = (1.2 ± 0.08) × 104 2

T = 2π√ l
g

T 2 = 4π2l
g

g = 4π2l
T 2 π

Δg
g = Δl

l + 2ΔT
T Δl = 0.1 l = 1 = 100 ΔT = 0.1

T = 50
Δg

g = 0.1
100 + 2( 0.1

50 ) =
0.1
100 + ( 0.1

25 )
Δg

g × 100 = [ 0.1
100 + 0.1

25 ] × 100 = 0.1 + 0.4 = 0.5%.

Δx
x × 100 = a ΔM

M × 100 + b ΔL
L × 100 + c ΔT

T × 100 = aα+ bβ+ cγ

R = V /I = 8/2 = 4 Ω V
0.5
8 × 100 = 6.25% I 0.2

2 × 100 = 10%

= 6.25% + 10% = 16.25%



Q55.
Answer: C
Explanation:

When resistances are connected in series, then net resistance: 
.

Q56.
Answer: C
Explanation:

Percentage error in ,

Q57.

Answer: C
Explanation:

The maximum relative error in a quantity  is given by the sum of
the products of the powers and the relative errors of the individual quantities.

,To express this as a percentage error:
,Given the

percentage errors in M, L, and T are a%, b%, and c% respectively:Maximum
percentage error in 

Q58.
Answer: D
Explanation:

The velocity is .The percentage error in  is
. Given:  kgf (least count

),  (least count ).
. .

.

Q59.
Answer: B
Explanation:
The volume . The relative error in volume is given by

. ,
 Percentage error =

Q60.

Answer: D
Explanation:
Given .Let  N.The error in

 is  N.The relative error in  is
. 

.Percentage error = . Thus,
.

Q61.

Answer: A
Explanation:

The volume . The relative error in volume is given by
. ,

,Percentage error =

Q62.
Answer: C
Explanation:

The Kinetic Energy is given by .The relative error in  is

. Given: Percentage error in mass, 
,Percentage error in speed,  Therefore, percentage error in

.

Q63.
Answer: A
Explanation:

The percentage error in  is given by:
,Substituting

the given percentage errors: ,

Q64.
Answer: D
Explanation:

We know that .Percentage error in
. Percentage error in

.Total percentage error in
.Therefore,

.

Q65.
Answer: D
Explanation:

The percentage error in  is given by:
 Substituting the

given values: 
 

Which is nearly 20%.

Q66.
Answer: C

Explanation:

The acceleration due to gravity  is given by .The relative error in
 is  .Given: Percentage error in length, 

.Percentage error in time period, . The maximum permissible
error is calculated using the absolute values

.

Q67.
Answer: D

Explanation:

Relative density  Weight in air  gf Weight in water
 gf Let  gf

 gf Relative error in  is
 Percentage error

Q68.
Answer: D

Explanation:

The heat generated is . The percentage error in  is
. Given:

Percentage error in  Percentage error in  Percentage error in
 .

Q69.
Answer: B
Explanation:

Internal diameter,  cm External diameter,  cm
Thickness of the wall,   cm Error in

thickness,   cm Correction based
on source text provided: The document options imply the calculation

 cm. Thus,  cm.

R = R1 +R2

R = (8 + 8 ± 0.4 ± 0.6) Ω = (16 ± 1.0) Ω

T
ΔT
T % = Δr

r %+
Δg

g %+ Δh
h % = 0.01

1.25 × 100 + 0.01
9.80 × 100 + 0.01

1.45 × 100

= 0.8 + 0.1 + 0.7 = 1.6%

X = M aL−bT −c

ΔX
X = a ΔM

M + b ΔL
L + c ΔT

T
ΔX
X × 100 = a( ΔM

M × 100) + b( ΔL
L × 100) + c( ΔT

T × 100)

X = (ax+ by+ cz)%

v = T 1/2m−1/2 v
Δv
v × 100 = 1

2 (
ΔT
T × 100)+ 1

2 (
Δm
m × 100) T = 3.0

ΔT = 0.1 m = 2.5 g
1.000 m = 2.5 g/m Δm = 0.1

ΔT
T

× 100 = 0.1
3.0

× 100 ≈ 3.33% Δm
m

× 100 = 0.1
2.5

× 100 = 4%
Δv
v × 100 = 1

2 (3.33% + 4%) = 7.33
2 ≈ 3.66% ≈ 3.6%

V = l× b× t
ΔV
V = Δl

l + Δb
b + Δt

t
ΔV
V = 0.01

15.12 + 0.01
10.15 + 0.01

5.28
ΔV
V ≈ 0.00066 + 0.00098 + 0.00189 = 0.00353
ΔV
V × 100 ≈ 0.353% ≈ 0.36%

ρr =
W1

W1−W2
W = W1 −W2 = 8.00 − 6.00 = 2.00

W ΔW = ΔW1 +ΔW2 = 0.05 + 0.05 = 0.10 ρr
Δρr
ρr

= ΔW1

W1
+ ΔW

W

Δρr
ρr

= 0.05
8.00 + 0.10

2.00 = 0.00625 + 0.05 = 0.05625

0.05625 × 100 = 5.625% ≈ 5.62%
ρr = 4.00 ± 5.62%

V = l× b× t
ΔV
V = Δl

l + Δb
b + Δt

t
ΔV
V = 0.01

15.12 + 0.01
10.15 + 0.01

5.28
ΔV
V ≈ 0.00066 + 0.00098 + 0.00189 = 0.00353
ΔV
V × 100 ≈ 0.353% ≈ 0.36%

K.E. = 1
2 mv2 K.E.

Δ(K.E.)
K.E. = Δm

m + 2 Δv
v

Δm
m × 100 = 2%

Δv
v × 100 = 3%

K.E. = 2% + 2(3%) = 2%+ 6% = 8%

X
ΔX
X × 100 = 1

2 (
Δa
a × 100)+ 2 ( Δb

b × 100)+ 3 ( Δc
c × 100)

= 1
2 (1%) + 2(3%) + 3(2%)

= 0.5% + 6%+ 6% = 12.5%

R = V
I = 8

4 = 2 Ω

V = ΔV
V × 100 = 0.5

8 × 100 = 6.25%

I = ΔI
I × 100 = 0.2

4 × 100 = 5%

R = ΔV
V × 100 + ΔI

I × 100 = 6.25% + 5% = 11.25%
R = (2 ± 11.25%)Ω

ρ
Δρ

ρ × 100 = 2 ( Δr
r × 100)+ ( ΔR

R × 100)+ ( Δl
l × 100)

= 2 ( 0.02
0.24 × 100)+ ( 1

30 × 100)+ ( 0.01
4.80 × 100)

= 2(8.33%) + 3.33% + 0.21% = 16.66% + 3.33% + 0.21% = 20.2%

g g = 4π2(l/T 2)

g
Δg

g = Δl
l + 2 ΔT

T
Δl
l × 100 = 1%

ΔT
T × 100 = −3%

Δg

g × 100 = ( Δl
l × 100) + 2 × | ΔT

T × 100| = 1% + 2 × (3%) = 1%+ 6% = 7%

ρr =
W1

W1−W2
W1 = 10.0 ± 0.1

W2 = 5.0 ± 0.1 W = W1 −W2 = 10.0 − 5.0 = 5.0
ΔW = ΔW1 +ΔW2 = 0.1 + 0.1 = 0.2 ρr
Δρr
ρr

= ΔW1

W1
+ ΔW

W = 0.1
10.0 + 0.2

5.0 = 0.01 + 0.04 = 0.05

= 0.05 × 100 = 5%

Q = I 2Rt Q
ΔQ

Q × 100 = 2 ( ΔI
I × 100)+ ( ΔR

R × 100)+ ( Δt
t × 100)

I = 2% R = 1%

t = 1% ΔQ

Q
× 100 = 2(2%) + 1%+ 1% = 4%+ 1%+ 1% = 6%

d1 = 3.87 ± 0.01 d2 = 4.23 ± 0.01

t = d2−d1
2 t = 4.23−3.87

2 = 0.36
2 = 0.18

Δt = Δd2+Δd1
2 Δt = 0.01+0.01

2 = 0.02
2 = 0.01

Δt = Δd1 +Δd2 = 0.01 + 0.01 = 0.02 t = 0.18 ± 0.02



Q70.
Answer: C
Explanation:

The Kinetic Energy is given by .The relative error in  is

. Given: Percentage error in mass, 
,Percentage error in speed,  Therefore, percentage error in

.

Q71.
Answer: 5

Q72.
Answer: 12

Explanation:

Given ,The percentage error is calculated as:,

 Substituting the given percentage
errors:,

Q73.
Answer: 7
Explanation:

The maximum percentage error is calculated by summing the absolute values of
the errors of the individual components, multiplied by their respective powers.

Q74.
Answer: 7700

Explanation:

Given,  

 As,  by taking ln on both
sides,  Now, by differentiating,

 So, maximum fractional error in Q is given by,

 

  Hence the % error in

  (given) So, 

Q75.
Answer: 6

Explanation:

Percentage change 

K.E. = 1
2 mv2 K.E.

Δ(K.E.)
K.E. = Δm

m + 2 Δv
v

Δm
m × 100 = 2%

Δv
v × 100 = 3%

K.E. = 2% + 2(3%) = 2%+ 6% = 8%

x = a2b3

c√d
Δx
x × 100 = ±[2 Δa

a + 3 Δb
b + Δc

c + 1
2

Δd
d ]

= ±[2 × 2% + 3 × 1%+ 3%+ 1
2 × 4%] = ±12%

Q = ab4

cd a = (60 ± 3)Pa ⇒ a = 60Pa, Δa = 3Pa
b = (20 ± 0.1)m ⇒ b = 20m, Δb = 0.1m
c = (40 ± 0.2)Nsm−2 ⇒ c = 40Nsm−2, Δc = 0.2Nsm−2

d = (50 ± 0.1)m ⇒ d = 50m, Δd = 0.1m Q = ab4

cd

lnQ = ln a+ u ln b− ln c− ln d
dQ

Q = da
a + 4 db

b − dc
c − dd

d
ΔQ
Q = Δa

a + 4 Δb
b + Δc

c + Δd
d ⇒ ΔQ

Q = 3
60 + 4 ( 0.1

20 )+
0.2
40 + 0.1

40

= 1
20 + 1

50 + 1
200 + 1

500 ⇒
ΔQ

Q = 50+20+5+2
1000 = 77

1000

Q = ΔQ
Q × 100% = 7700

1000 % = x
1000 x = 7700

T = 2π√ ℓ
g g = 4π2ℓ

T2
Δg
g = Δℓ

ℓ + 2ΔT
T = 0.2

20 + 2 ( 1
40 )n = 1.2

20 n

= 1.2
20 × 100 = 6%


