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9. An example of a disproportionation reaction is:

Chemistry A) B)
- - +
1. Which reaction is NOT a redox reaction? 2Mn04 +10I7 +16H™ — 2Mn9W—&BIZ-|—|-(EHZé)2NaC’l + Bra
A) B) C) D) 2CuBr — CuBry + Cu
Zn + CuSO4 — ZnSO4 + Cu  2KCIOs + Iy — 2K105 + Cla 2KMnOy = K:MnOy + MnO: + 0,
C) Hy + Cly — 2HCI D)

10. Consider the following reduction processes:
Zn*" +2e” — Zn(s); E° = —0.76V
Ca*" +2e~ — Ca(s); E° = —2.87V
Mg*" +2e~ — Mg(s); E° = —2.36V

BaCly + NaySO4 — BaSO4+ 2NaCl

2. Which of the following reactions is a decomposition redox

ion?
reaction? Ni** + 2e~ — Ni(s); E° = —0.25V The reducing power of the
A) _ B) metals increases in the order: [Jan 10, 2019]
Pi(s) + B0H ™ (aq) + 3H0(1) — THHPS)3E) POTROG(s) + ANO:(9) {Q2(9) 7,  arg < N B) Ni < Zn < Mg < Ca
C) N2(g) + O2(g) — 2NO(g) D)

Cla(g) + 20H(ag) — CIO~(aq) + C1 Q2P <HIBH Vi < @ D) Ca < Mg < Zn < Ni
3. Which of the following reactions are disproportionation reactions? 1. :"Z::;i:::e of the following is an example of disproportionation
(i) 20u* — Cu* + Cu (i '
3MnO2~ +4H* — 2MnO; + MnO, + 2H,0 (iii) A B
A 3MnO; +4H" — 2MnO; + MMy 2B " 4 4= — MnO;y + 2H,
2KM’I"LO4 — KZMHO4 + M’l’lOQ + 02 (iv) c) D)
2MnO; + 3Mn*" + 2H0 — 5MnO; + 4H " Select the 101~ +2MnO; + 16H+ — 2Mn3Mh81?293€§@%_ + H,O — 8MnO, -
correct option from the following.
A) (i) and (iv) only B) (i) and (ii) only 12. Which of the following options are correct for the reaction
C) (@), (i) and (i D) (i), (i) and (iv) 2(Au(CN)2] ", + Zn(s) — 2Au(s) + [Zn(CN)4]* ) A.

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

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

A) B) A) A and B only B) Aonly
C)CandDonl D) Aand D onl

Cu+ 2H>804 — CuSO4 + S5 SHBHS0s — 3505 + 2H;0 ) and D only )Aand D only
C) D) . - - - .

13.
C 4 2HyS04 — COy + 250, + 28a@y + HySO4 — CaSOy + 2HF 3. The reaction, 3CIO~ (aq) — ClOj (aq) + 2C1l (ag), is an

example of
A) oxidation reaction B) reduction reaction

5. Consider the reactions: (I) H2O2 + O3 — H>0 + 20> (ll) ) o i o )
H,0, + Ag,O — 2Ag + H,0 + O, Role of hydrogen peroxide in C) disproportionation reaction D) decomposition reaction

the above reactions is respectively:
14. Which of the following example does not represent

disproportionation?
A) B) 2H>03 — 2H20 + O,
M’I’LOZ +4HCl — M’I’LClZ + Clz + 2H20

A) oxidizing in (I) and reducing in (II) B) reducing in (I) and oxidizing in (Il)
C) reducing in (1) and (I1) D) oxidizing in () and (Il)

6. Which substance is serving as a reducing agent in the following

eaction? 14H " + Crs02~ + 3Ni — TH>0 + 20r3+ + 3Ni%* C)4KClOs — 3KClOs + KCl D)

react 2t ’ 2 " ! 3Cl, + 6NaOH — 5NaCl + NaClO; -
AHT B) Cr,02~
C) H20 D) Ni 15. Select the example of disproportionation reaction:

Gi h A) B) NH4NO3 — N2O + 2H>0
7. E';’e"‘ at I 05 B ooV B BaCl, + H,SO, — BaSO, + 2HCI

0y/mo = T12V: Bgor 5oy = 205V, By, = ALV, Baiyau 65 475,305 — PH, + 3H3P0, D)

. The strongest oxidising agent is: [April 8, 2019] AgCl+2NHs — Ag(NH3),Cl
A) Au®t B) O,
C) Szog— D) Brs 16. The reaction H2S + H20O3 — S + 2H>0 manifests:

A) Oxidising action of HaO» B) Reducing nature of H2O»

8. Given: ) ) C) Acidic nature of H,05 D) Alkaline nature of HyO»

Co* + e~ = Co*™;E" = +1.81V; Pb** +2e~ — Pb*"; E" = +1.67V; Ce*t + e~ — Ce®;

.E = +1.61V; Bi®") 4+ 3¢~ ?Bi; E’ = +0.20V Oxidizing power 17. KMnQO, oxidises I ~ in acidic and neutral/faintly alkaline

of the species will increase in the order: solution, respectively to:
A) Ce*™ < Pb*" < Bi*" < Co®" B) Bi*' < Ce*" < Pb*" < Co®" A) I, & I03 B) I0; &1,

C) Co*" < Ce** < Bi** < Pb*" D) Co®" < Pb*" < Ce't < Bi*" €) 10, &I10; D) I, &I,



18. See the following chemical reaction:
Cry0 + XH* + 6Fe*t — YCr®" + 6Fe’" + ZH,0. The
sumof X,Y and Z is

A) 14 B) 21

C)23 D) 25

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

A)5 B) 1
c)7 D)2

20. 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 Aand R are true and R is B) Both Aand R are true but R is

the correct explanation of A NOT the correct explanation of A

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

21. Consider the following molecules:
BrsOs, F30, H3S40¢, H2S506 and Cs03. Count the number of
atoms existing in their zero oxidation state in each molecule. Their
sum is

22, The number of electrons involved in the reduction of
permanganate to manganese dioxide in acidic medium is

23. 2105 + I~ + 12H" — 61, + 6H,0. What is the value of 2?
24. The oxidation number of phosphorus in Ba(H3PO,), is :

25. The total change in the oxidation state of manganese involved in
the reaction of K MnQO, and potassium iodide in the acidic
medium is

Maths
26.1f0 < 6 < 5 and tan 0 = %,then@z
A) 16° B) 74°
) 37° D) 8°

27. cos? 524° — sin® 224° =

V341 V3-1
A) 3 B) YN
343 3-8
C) W D) Ve

28. |n AABC, Z sin(A+B).sin(A-B) _

cos? Acos? B
A)0 B) 1
c)2 D)1/2

29.1f0 < a, B < /4, cos(a + B) = 4/5, sin(a — ) = 5/13 then
tan2a = [AIEEE — 2010]

A) & B) 55
c) & D) 75
30.1f A+ B+ C = J then Y, =29 _
A) (1) B) (2)
C) (3) D) (4)

31. Ifcosa + cos B = 0 = sina + sin S then cos(a — 8) =
A)0 B)1
c) -1 D) 2

32. cos(§ + A)cos(§ — B) — sin(] + A)sin(§ — B) =

A) cos(A + B)
c) sin(A + B) D)

B) cos(A — B)
sin(B — A)

33. If 0 < 6 < % and 2cos = v/3c0510° — 5in10° then
0 —

A) 20° B) 70°

c)40° D) 10°

34.If tan B = H("% then tan(a — g) =

1-n)tan® a
A) (1 +n)tana
C)—(1+n)tanc

B) (1 —n)tana
D) —(1—n)tana

35. If tan22° + tan38° — v/3 = k tan22°tan38° then
k p—

A)-1 B) —V/3
)0 D) 1

T
tan® (§ + 6) + tan® (f — 6) =

A)0 B)a

C)a® D) a® — 3a

3. 1f toey = 2and cos(z —y) = @ then tany =
A) (V3+4) B) (vV3+1)

C) (V3-4) D) (V3 -1)

38. If tanf = m and 6 is acute then 6 + a =
A) B) T

C) 3 D) &

39. cos?(% +z) — sin*(§ —z) =

A) -1 B) 0

c)1 D) 2

40. cos®33°—cos?57° __
sin 21°—cos 21°

A)1//2 B) —1/v/2
c)1/2 D) —1/2

4. tan(Z + O)tan(3L + 0) =

A)0O B) -1

C)3 D) 4

42. If % _ cas(bx+6) _ cos(mc+26) _ cas(xd+36) then % is equal to
A)a/d B)c/b

C)b/c D) d/a

43. If A + B = 315° then (1 — tan A)(1 — tan B) =

A)O B) 1
1
C)2 D) o
44. I 3tan Atan B = 1 then % =
A)1/2 B)1/3
C)2 D) 3
45, oz sindr 4 sindr _ )(tan27z — tanz) then A =
A)1 B) +
C)+ D) +

46, tan80°—tanl0° __
tan 70° -

47. (1+tan13)(1+tan32)
(I+tan12°)(1+tan33°) —



48. tan 27° tan 32° + tan 32°tan 31° + tan 31°tan 27° =

49. In triangle (ABC), if cos A cos BcosC = % then the value of
tan Atan B+ tan BtanC +tanCtan A is

_ 2
50. If (cos 65° + v/3sin 5° + cos 50> = X cos? 25 then the value of

(M) equals

Physics

51. The length and breadth of a field are measured as: [ = (120 & 2)
m and b = (100 £ 5) m, respectively. What is the area of the field?

A) (1.2 +0.08) x 10* B) (1.1 + 0.06) x 10*

C) (1.3 4+ 0.10) x 10* D) (1.4 4 0.12) x 10*

52. 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%

C) 0.5%

B) 0.3%
D) 0.8%

53. A physical quantity is represented by X = M®LYT I
percentage errors in the measurement of M, L and T are o, 5 and y
, respectively, then total percentage error is

A) (aa + Bb — ~c) B) (aa + b+ 7yc)

C) (aa — Bb — 7c) D) zero

54. Given: potential difference, V = (8 4= 0.5) V and current,

I = (2+£0.2) A. The value of resistance R in Q is
A)4+16.25% B)4 +6.25%
C)4+10% D)4 + 8%

55. Given: resistance, R; = (8 & 0.4) 2 and resistance,
R, = (8 £ 0.6) £2. What is the net resistance when R; and R, are
connected in series?
A) (16 +0.4) Q
C) (16 £ 1.0) Q

B) (16 4 0.6)
D) (16 +0.2)

56. The following observations were taken for determining surface
tension of water by capillary tube method: Diameter of capillary,
D = 1.25 x 1072 m and rise of water in capillary,
h =1.45 x 1072 m. Taking g = 9.80 ms 2 and using the relation
T = (rgh/2) x 10* Nm™!, what is the possible error in
measurement of surface tension T?

A) 2.4% B) 15%

C) 1.6% D) 0.15%

57. A physical quantity X is represented by X = (ML T ~°). 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) (az + by — c2)%

C) (ax + by + c2)%

B) (az — by — c2)%
D) (az — by + ¢c2)%

58. The velocity of transverse wave in a stringis v = 4/ %, where T' is

the tension in the string and m is mass per unit length. If 7' = 3.0
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)23 D) 3.6

59. The length [, breadth b and thickness t of a block of wood were
measured with the help of a measuring scale. The results with
permissible errors are: [ = 15.12 +0.01 cm, b = 10.15 + 0.01 cm
and ¢t = 5.28 + 0.01 cm. The percentage error in volume upto
proper significant figures is

A) 0.28%

C) 0.48%

B) 0.36%
D) 0.64%

60. 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
W1 = 8.00 £ 0.05 N and weight in water is W5 = 6.00 = 0.05 N,
then the relative density, p, = % with the maximum

permissible error is
A) 4.00 + 0.62%
C) 4.00 & 3.2%

B) 4.00 & 0.82%
D) 4.00 £ 5.62%

61. The length [, breadth b and thickness t of a block of wood are are
measured with the help of a meter scale. The results after
calculating the errors are given as | = 15.12 + 0.01 cm,

b =10.154+0.01 cm ¢t = 5.28 + 0.01 cm. The percentage error in
volume upto proper significant figures is

A) 0.36% B) 0.28%

C) 0.48% D) 0.64%

62. 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%

63. An experiment measures quantities a, b, c and then X is
al/2p?

calculated from X = = - If the percentage errors in q, bandc
are 1%, +3%, and £-2%, respectively, then the percentage error
in X can be

A) 12.5% B) 7%

C) 1% D) 4%

64. The resistance of a metal is given by R = %, where V is potential

difference and [ is the current. In a circuit the potential difference
across resistance is V = (8 £ 0.5) V and current in resistance,
I = (4+£0.2) A. What is the value of resistance with its
percentage error?
A) (2 £5.6%)Q
C) (2£35%)Q

B) (2+0.7%)Q
D) (2 £11.25%)Q

65. The specific resistance p of a circular wire of radius r, resistance
R and length [ is given by p = ’”;R . Given: r = 0.24 + 0.02 cm,
R=30+£1%Q,and! = 4.80 + 0.01 cm. The percentage error in p

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

66. 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, g = 47%(1/T?) will be

A) 2% B) 4%

C) 7% D) 10%

67. 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 (10.0 + 0.1) gf
and weight in water is (5.0 & 0.1) gf, then the maximum
permissible percentage error in relative density is

A)1 B) 2

C)3 D)5

68. The heat generated in a circuit is given by Q = I2Rt where I is
current, R is resistance and ¢ is time. If the percentage errors in
measuring I, R and t are 2%, 1%, and 1%, respectively, then the
maximum error in measuring heat will be

A) 2% B) 3%

C) 4% D) 6%

69. The internal and external diameters of a hollow cylinder are
measured with the help of a vernier callipers. Their values are
4.23 + 0.01 cm and 3.87 & 0.01 cm, respectively. The thickness of
the wall of the cylinder is

A) 0.36 +0.02 cm

C)0.36 £ 0.01 cm

B) 0.18 +0.02 cm
D) 0.18 £ 0.01 cm



70. 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%

71. The maximum percentage error in the measurment of density of a
wire is [Given, mass of wire = (0.60 + 0.003)gradius of wire
= (0.50 £ 0.01)cmlength of wire = (10.00 + 0.05)cm]

a?b?
I
N

72. A physical quantity x is calculated from the relation z =

percentage error in a, b, ¢ and d are 2%, 1%, 3%, and 4%,
respectively, what is the percentage error in x?

73.

74.

75.

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, g = 472(1/T?) willbe __%:

A physical quantity @ is related to four observables a, b, ¢, d as follow
Q= ac—l:; where,
a = (60 & 3)Pa;b = (20 4 0.1)m; c = (40 & 0.2)Nsm 2 and

d = (50 £ 0.1)m, then the percentage error in Q is 5, Where
xr =
The measured value of the length of a simple pendulum is 20 cm with

2 mm 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 N%. The value of N
is:
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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 PbO, NO2, and Ox. In this process, the

nitrogen atom's oxidation state changes from +5 to 44 (reduction) and oxygen
changes from —2 to 0 (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), Cu™ goes to 42 and 0. In (ii),
Mn(+6) goes to +7 and +4.

Q4.
Answer: D

Q5.

Answer: C

Explanation:

H>0 acts as a reducing agent in all those reactions in which O3 is evolved. In

both reactions, the oxidation state of oxygen in H2O5 increases from —1 to 0 (O3
), meaning H2O» 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 0 to +2, 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 52027 has the highest positive potential (+2.05V'), 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 (+-0.20V) is the
weakest and Cobalt (+1.81V) is the strongest oxidant.

Q9.

Answer: D

Explanation:

In a disproportionation reaction, the same element is simultaneously oxidized and

reduced. In Option D, Cu™ changes from +1 to +2 (oxidation) and to 0
(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 +6 oxidation state in MnOZ’. It
is converted into MnO; (47, oxidation) and MnO, (4-4, 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 (MnO2 and
HClrespectively), making it a standard intermolecular redox reaction.

Q15.
Answer: C

Explanation:

In reaction C, Phosphorus exists in an intermediate oxidation state (43) and is
converted simultaneously into a more reduced state (—3) and a more oxidized
state (+5).

Q16.
Answer: A

Explanation:

In this reaction, Hydrogen Peroxide causes the oxidation of Sulphur (from —2 to 0)
while its own Oxygen atoms are reduced (from —1 to —2).

Q17.
Answer: A

Explanation:

The oxidation product of iodide (I ) by potassium permanganate depends on the
pHof the medium. In acidic conditions, iodide is oxidized to elemental iodine (I3),
whereas in neutral or faintly alkaline conditions, it is further oxidized to the iodate
ion (I03).

Q18.

Answer: C

Explanation:

Balancing the provided ionic redox equation in an acidic medium yields the

coefficients X = 14 for protons, Y = 2 for chromium ions, and Z = 7 for water
molecules. The sum of these values is 23.

Q19.

Answer: A

Explanation:

During titration with oxalic acid in an acidic medium, K MnQy is reduced.

Manganese changes from its 47 oxidation state in the purple permanganate ion (
MnOy)) to the colorless +2 oxidation state in Mn?2*. The net change is 5 units.

Q20.

Answer: A

Explanation:

K MnO, is a powerful oxidizing agent capable of oxidizing HCI to Cl, gas. This

secondary reaction would interfere with the titration results, so HCI cannot be used
to provide the necessary acidic medium.



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 (MnO;) to
manganese dioxide (MnQ3) involves a decrease in the oxidation state of
manganese from +7 to +4. This change is achieved by the gain of 3 electrons.

Q23.

Answer: 10

Explanation:

In this redox reaction, the n-factors of IO; and I~ are 5 and 1, respectively. To

produce I3, they must react in a 1:5 molar ratio. Doubling the standard balanced
equation results in the stoichiometric coefficient z = 10.

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 (K MnQy) acts as a strong

oxidizing agent. The manganese atom is reduced from an oxidation state of +7 in
KMnOy to +2 in Mn?*, resulting in a total change of 5 units.

Q26.
Answer: B

Explanation:

(Provide the same solution given in the document ( )):
tan 0 = tan(§ +29°) = tan 74°

Q27.
Answer: D

Explanation:

Based on the hints in the sources, the expression is evaluated using the
compound angle identity: cos(524 + 224) cos(524 — 224 ). This simplifies to

cos 75°cos 30° = ( ‘f\/’; )@ = 3;/\/; .

Q28.
Answer: A

Explanation:

As per the hint in the source, the summation term w
cos® Acos® B

sec? A — sec? B. The cyclic sum Y (sec? A — sec? B) results in 0.

simplifies to

Q29.
Answer: B
Explanation:

(Provide the same solution given in the document):
tan 2a = tan[(a + ) + (o — B)]

Q30.
Answer: B

Explanation:

Given, A+ B+ C = 3.Since B+ C = 4 — A, we have
cos(B + C) = sin A. Similarly,
cos(C' + A) =sin B, cos(A + B) = sin C. Hence,

cos(B+C) sin 4 sin B sin C :
Z cos BcosC cos BeosC + cos Ccos A t s dewsB- Using

sin A = cos(B + C) = cos Bcos C' — sin Bsin C, we get
simd__ _ 1 _ tan Btan C. Similarly, —25__ — 1 — tan C'tan 4, and

cos BeosC cos C'cos A
% =1 — tan A tan B. Therefore,
> %3 — (tan Atan B + tan Btan C + tan C tan A). Since

A+ B+ C = %, theidentity tan Atan B + tan BtanC' +tanCtan A = 1
holds. Thus, 3 — 1 = 2. 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
2 + 2 cos(a — B) = 0, from which cos(a — 8) = —1 is derived.

Q32.
Answer: D

Explanation:
cos(f +A+ 4§ —B) =cos(7 + A— B)
= —sin(A — B) = sin(B — A)

Q33.
Answer: C

Explanation:

cos = @cosloO - %sinlOo

= ¢c0s(30° + 10°) = cos40°

Q34.

Answer: B

Explanation:

Using the tangent difference identity, tan(a — 8) = % Given,
tan B = H(l"fs% Substituting this expression into the identity and

simplifying yields tan(a — 8) = (1 — n) tan a.. Hence, the correct option is B.

Q35.

Answer: B

Explanation:

22° + 38° = 60°

= tan60° — tan22° — tan38° = tan60°tan22°tan38’

= —+/3tan22°tan38° = tan22° + tan38° — /3

Q36.
Answer: D

Explanation:

Based on the algebraic identity 2 + 3® = (z + y)® — 3zy(z + y), where
r = tan (% + 9) and y = tan (% - 0). The sources establish that zy = 1
because tan (% + 0) tan (% - 0) =1

Q37.
Answer: C

Explanation:

Since cos(z — y) = ‘ég , take  — y = 30°. Using the cosine addition formula,
cosz = cos (y + 30°) = cosycos 30° — sinysin 30°. Given oy =2
substitute the above expression and simplify to obtain tany = v/3 — 4. Hence,
the correct option is C.

Q38.
Answer: B

Explanation:
tanf =tan(§ —a) =>0+a =%



Q39.
Answer: B

Explanation:
cos(f +x+§ —x)cos(f +x— 5 +x)=0

Q40.
Answer: ?

Explanation:

The problem utilizes trigonometric identities for compound
angles. The numerator is simplified using the identity
cos?A — cos?’B = sin(B + A)sin(B — A), and the
denominator is simplified by converting the expression
sin @ — cos 0 into a sine function using the formula
V/2sin(6 — 45°). After simplification, the terms cancel
out, leaving the result —1/+/2.

Q41.
Answer: B

Explanation:

tan(f + O)tan(r — (T —0))

= tan(Z + 6)(—tan(Z — ) = —1
Q42.

Answer: C

Explanation:

By setting each ratio equal to a constant k, we express a, b, ¢, d in terms of k and

the cosine expressions. The sum of the ratios ,‘fﬁ simplifies by applying the sum-

cos(x+0)

to-product trigonometric identities, resulting in the ratio Cos(@20)

, which is
equivalent to b/c.

Q43.
Answer: C

Explanation:

A+ B=315°= (1 —tan A)(1 — tan B) =2

Q44.
Answer: A

Explanation:

The given condition is 3 tan A tan B = 1, which implies tan Atan B = 1/3.
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 1/2.

Q45.
Answer: B

Explanation:

The expression is simplified by multiplying each term by 2 cos 6 in the numerator
and denominator to utilize the identity

2sin A cos B = sin(A + B) + sin(A — B), or more specifically to telescope
the series. The sum simplifies to %(tan 27x — tan w) allowing us to identify
A=1/2.

Q46.
Answer: 2

Explanation:

As per the hints in the sources, the relationship 70° + 10° = 80° is used to derive
the identity tan 80° — tan 70° — tan 10° = tan 10° tan 70° tan 80°. Since
tan 10° tan 80° = 1, the expression simplifies to tan 80° — tan 10° = 2 tan 70°.

Q47.

Answer: 1

Explanation:

The source applies the standard result: If A + B = 45°, then

(1 + tan A)(1 + tan B) = 2. In this problem, both the numerator angles (

13° + 32°) and denominator angles (12° + 33°) sum to 45°, making both terms
equal to 2.

Q48.
Answer: 1

Explanation:

The source identifies that the sum of the three angles 27° + 32° + 31° = 90°. For
any three angles that sum to 90°, the cyclic sum of the products of their tangents
equals 1, expressed as ) tan Atan B = 1.

Q49.
Answer: 4

Explanation:

For any triangle, A + B + C' = . Using the identity,

tan(A + B+ C) = tanm = 0, we get

tan A + tan B + tan C = tan A tan Btan C. Also, cos A cos Bcos C = %
Using the standard identity for angles of a triangle,

cos? A + cos? B + cos® C + 2 cos A cos Bcos C = 1, substitute

cos A cos Beos C = %, to obtain cos? A + cos? B + cos? C = +. Now,

tan? A + tan? B + tan? €' =
Using tan A + tan B + tan C = tan A tan Btan C together with the above
cosine relation and simplifying gives

tan Atan B + tan Btan C + tan C tan A = 4. Hence, the required value is

[

Q50.
Answer: 3

Explanation:

(Same solution as in the document) Using cos 65° = sin 25°, the given
_ 2
expression becomes (sin 25° + 1/3sin 5° + cos 5°) . Now,
cos5° + 1/3sin 5° = 2 cos (5° — 60°) = 2 cos 55°. Since cos 55° = sin 35°,
we have = 2sin 35°. Therefore, sin 25° + 2 sin 35°. Using the identity
25in 35° = sin 25° + /3 cos 25°, we obtain
sin 25° + 25sin 35° = 2sin 25° 4+ /3 cos 25°. Simplifying,

2
(cos 65° 4+ v/35sin5° + cos 5°) = 3 cos® 25°. Hence,

Q51.
Answer: A

Explanation:

Given [ = (120 £ 2) mand b = (100 £ 5) m.The relative error in area A is
given by: %{i = % + % = (% + %) = 0.0667,AA = 0.0667 x A,Now,
A =1b=120 x 100 = 12000 m®> AA = 0.0667 x 12000 = 800.4 m?,Area
of the field A = A+ AA = 12000 + 800.4 m? = (1.2 & 0.08) x 10* m?.

Q52.
Answer: C

Explanation:

The time period of a simple pendulum is given by T' = 27r\/% orT? = 4"72’ or
g= 4TL§I. As 4 and 7 are constants, maximum permissible error in g is given by
% = % +2ATT.Here, Al=0.1cm, l=1m=100cm, AT = 0.1s,

_ Ag _ 01 01\ _ 0.1 0.1
T=50s. = 17 +2(57) = w0 + (55)-

A A .
L X100 = [{g5 + 55 x 100 = 0.1 + 0.4 = 0.5%.

Q53.
Answer: B

Explanation:

22 50100 = a5 x 100 + b5E X 100 + c4F x 100 = ac + b3 + ¢y

Q54.
Answer: A

Explanation:

We know that R = V' /I = 8/2 = 4 Q.,Percentage errorin V' is
85 x 100 = 6.25%. Percentage error in I is &% x 100 = 10%.Now, add up

the percentage errors and get the answer. Total percentage error
=6.25% + 10% = 16.25%.

tan A+tan B+tan C)?—2(tan A tan B+tan Btan C+tan C'tan A)



Q55. Q63.

Answer: C Answer: A
Explanation: Explanation:
When resistances are connected in series, then net resistance: R = R; + Ra2 The percentage error in X is given by:
R=(8+8+0.4+0.6)Q=(16+1.0) Q. A% %100 = 3 (42 x 100) + 2 (42 x 100) + 3 (42 x 100),Substituting
the given percentage errors: = 5 (1%) + 2(3%) + 3(2%),
Q56. =0.5% + 6% + 6% = 12.5%
Answer: C
Explanation: Q64.
Answer: D
Percentage error in T, Explanation:
A% = Arg 4+ 209 + 819 = 991 5 100 + 8L x 100 + 241 x 100 '
=0.840.1+0.7=1.6% We know that R = % = % = 2 ).Percentage error in
V= A—VV x 100 = 075 x 100 = 6.25%. Percentage error in
Qs7. I= % x 100 = % x 100 = 5%.Total percentage error in
Answer: C R= 4% x 100+ 4% x 100 = 6.25% + 5% = 11.25%.Therefore,
Explanation: R =(2+11.25%)Q.
The maximum relative error in a quantity X = M®L =T ~¢ is given by the sum of Q65.
the products of the powers and the relative errors of the individual quantities.
AX AM |y AL | AT - Answer: D
> =a5 + bT + ¢=~,To express this as a percentage error: .
AX 5100 = a(AY x 100) + b(AL x 100) + ¢(AL x 100),Given the Explanation:
percentage errors in M, L, and T are a%, b%, and c% respectively:Maximum The percentage error in p is given by:
percentage error in X' = (az + by + ¢z)% 22 5100 = 2 (42 x 100) + (42 x 100) + (4L x 100) Substituting the
; . 0.02 1 0.01
Qss. given values: = 2 (g5 x 100) + (35 x 100) + (55 x 100)
= 2(8.33%) + 3.33% + 0.21% = 16.66% + 3.33% + 0.21% = 20.2%
Answer: D Which is nearly 20%.
Explanation:
it /2, —1/2 a Qsee.
The velocity is v = T"/*m .The percentage error in v is A .G
% x 100 = %(A—TT X 100) + %(Am—m X 100). Given: T' = 3.0 kgf (least count nswer:
AT =0.1), m = % = 2.5 g/m (least count Am = 0.1). Explanation:
% x 100 = % x 100 ~ 3.33‘7.%” x 100 = % x 100 = 4%. The acceleration due to gravity g is given by g = 4w%(1/T?).The relative error in
LY %100 = 5(3.33% + 4%) = 12 ~ 3.66% ~ 3.6%. gis % = 4L +24% Given: Percentage error in length, §* x 100 = 1%
.Percentage error in time period, % x 100 = —3%. The maximum permissible
Qs9. error is calculated using the absolute values
Answer: B % x 100 = (4L x 100) + 2 x | 4L x 100] = 1% + 2 x (3%) = 1% + 6% = 7%
Explanation: .
The volume V = [ X b x t. The relative error in volume is given by
AV _ Al | Ab | At AV 0.01 0.01 0.01
V=7 t3 TV =% T s s Q67.
A—VV ~ 0.00066 + 0.00098 + 0.00189 = 0.00353 Percentage error = Answer: D
AV ~ ~
5 x 100 =~ 0.353% ~ 0.36% Explanation:
Q60. Relative density p, = % Weight in air W1 = 10.0 £ 0.1 gf Weight in water
Answer: D Wy=5.0+£01gfLet W =W; — Wy =10.0— 5.0 = 5.0 gf
Explanation: %’E/V = va‘iVl +AAWW2 :0?.1 +002.1 = 0.2 ¢f Relative error in p, is
r 1 — . - — —
Given p, = iy .Let W = Wy — Wy = 8.00 — 6.00 = 2.00 N.The error in S = W T W = 100 T 50 = 0-01+0.04 = 0.05 Percentage error
Wis AW = AW7 + AW, = 0.05 4 0.05 = 0.10 N.The relative error in p, is = 0.05 x 100 = 5%
Ap, AW AW Ap, _ 005 , 010 _ _
= S+ > = 800 T 200 = 0.00625 + 0.05 = 0.05625 Q68
.Percentage error = 0.05625 x 100 = 5.625% ~ 5.62%. Thus, ’
pr = 4.00 + 5.62%. Answer: D
Explanation:
Q61.
A A The heat generated is Q = T%Rt. The percentage error in Qis
newer:/ 252 %100 = 2 (4L x 100) + (42 x 100) + (4L x 100). Given:
Explanation: Percentage error in I = 2% Percentage error in R = 1% Percentage error in
The volume V' =1 x b x t. The relative error in volume is given by t=1% AQ—Q x 100 = 2(2%) + 1% + 1% = 4% + 1% + 1% = 6%.
AV _ AL, Ab 4 At AV _ 001 , 001 001
v 7 b TV 512 " 105 ' 5.28°
AV ~0.00066 + 0.00098 -+ 0.00189 = 0.00353 Percentage error = Q69.
A—VV x 100 = 0.353% = 0.36% Answer: B
Explanation:
Q62.
. Internal diameter, d1 = 3.87 + 0.01 cm External diameter, ds = 4.23 4+ 0.01 cm
Answer: C dy—d
i Thickness of the wall, t = % t= % = % = 0.18 cm Error in
Explanation:

thickness, At = % At = L;O‘m = %ﬂ = 0.01 cm Correction based

The Kinetic Energy is given by K. E. = %va.The relative errorin K. E. is on source text provided: The document options imply the calculation

A(K.E.) At = Ad; + Ady = 0.01 4 0.01 = 0.02 cm. Thus, ¢t = 0.18 £ 0.02 cm.
K.E.

,Percentage error in speed, % x 100 = 3% Therefore, percentage error in
K.E.=2%+2(3%) = 2% + 6% = 8%.

_ A Av oo : A _
= £ + 2£5%. Given: Percentage error in mass, < x 100 = 2%




Q70.
Answer: C

Explanation:

The Kinetic Energy is given by K. E. = l'mv2 The relative errorin K. E. is

AK.E) A
<r =t

,Percentage error in speed, % x 100 = 3% Therefore, percentage error in
K.E.=2%+2(3%) = 2% + 6% = 8%.

252 A” . Given: Percentage error in mass, =2 x 100 = 2%

Q71.
Answer: 5

Q72.
Answer: 12

Explanation:

Givenx = W ,The percentage error is calculated as:,

A’” x 100 = £[2°% Ao 4 34b Ab AC +3 L M} Substituting the given percentage
errors:;,= +[2 x 2% +3x 1% + 3% 3 x 4%] = £12%

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, Q = % ¢ = (60 + 3) Pa = a = 60 Pa, Aa = 3Pa
b=(20£0.1)m = b=20m, Ab=0.1m

=(40+0.2) Nsm™2 = c =40 Nsm™%, Ac = 0.2 Nsm™>
d=(50£0.1)m = d =50m, Ad = 0.lmAs, Q = %' by taking In on both
sides, In@ = Ina + ulnb — In ¢ — In d Now, by differentiating,

%: %’14—4%—%——80 maximum fractional error in Q is given by,
AQ _ A Ab A AQ 0.2 0.1
T*_a+4_+_c+_ _*60+4( )+40+40

AQ 504204542 77 o
3+ 20 + 00 = o = T = Tago Hence the % error in

+
Q= % x 100% = %% = 1o0g (given) So, z = 7700

Answer: 6

Explanation:

41r2z Ag _ At 2AT _ 0.2 1 _ 12
T=2m/ze="5" L =5+ =5 +2(g)n=5n

Percentage change = % x 100 = 6%



