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1. (a) 

EAB = EAC = EAD 

dU =
nfR

2
( Tf − Ti) 

wAB > 0(+)V ↑ 

WAC = 0 V const. 

WAD < 0(−)V ↓ 

 

2. (a) 

3. (c) 

 

𝑀 = 𝐼2(2𝑎)2 = 4𝑎2𝐼2 

(magnetic moment) 

𝐵 =
𝜇0𝐼2
2𝜋𝑏

 

𝜏 = MBsin⁡𝜃 
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𝜃 angle between B and M[𝜃 = 90∘] 

𝜏 = 4(𝑎2𝐼2)
𝜇0𝐼1
2𝜋𝑏

 

𝜏 =
2𝜇0𝐼1𝐼2𝑎

2

𝜋𝑏
=

2𝜇0𝐼
2𝑎2

𝜋𝑏
 

4. (d) S0 =
ΔP

𝛽k
=

ΔP

𝜌v2𝜔

V

=
ΔP

𝜌V𝜔
=

ΔP

𝜌v2𝜋f
 

∴ Proportionally constant = 1 

S0 =
ΔP

𝜌vf
 

=
10

1 × 300 × 1000
 m 

=
10

300
 mm 

=
3

90
 

≃
3

100
 mm 

5. (d) +VC
V⁡Ui =

1

2
𝐶 V2 +

1

2
(2C)(2 V)2 

→
+2C− C−

2 V
=

9

2
Cv2 

+
+

 

q1 + q2 = q1⁡
′ + q2⁡

′ 

−𝐶𝑉 + (2𝐶(2𝑉) = (𝐶 + 2𝐶)𝑉′ 

V′ =
3CV

3C
= V 

𝑈𝑓 =
1

2
𝐶𝑉2 +

1

2
(2𝐶)𝑉2 

Uf =
3

2
CV2 

6. (a) 
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𝑉𝐵
2 = 02 + 2𝑔ℎ 

VB = √2gh 

−h = (VB)t −
1

2
gt2 

−h = √2ght −
1

2
gt2 

𝑔𝑡2 − 2√2𝑔ℎ𝑡 − 2ℎ = 0 

t =
√2ght ± √8gh + 8gh

2 g
=

2√2gh ± √16gh

2 g
=

√2gh + 2√gh

g
 

𝑡 = √
2ℎ

𝑔
+ 2√

ℎ

𝑔
= √

ℎ

𝑔
(√2 + 2) = 3.4√

ℎ

𝑔
 

7. (b) 

(
1

2
𝑚𝑣2) ×

1

2
= 𝑚𝑠Δ𝑇⁡𝑠 = 0.03cal/y∘C 

𝑣2

4
= 126 × ΔT =

0.03 × 4.2 J

10−3kgC

v2 = 4 × 126 × ΔT = 126 J/kgC

(210)2 = 4 × 126 × ΔT

210 × 210 = 4 × 126 × ΔT
44100 = 504 × ΔT

ΔT =
44100

504
= 87.5∘C

 

8. (a) 𝑘𝑖 =
1

2
𝐼𝜔2 

kf =
1

2
(4I)(𝜔′)2 

= 2I (
𝜔

4
)
2

=
1

8
I𝜔2 

A.M.C 
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I𝜔 = (I + 3I)𝜔′ 

𝜔′ =
I𝜔

4I
=

𝜔

4
 

=
𝐾𝑖 − 𝐾𝑓

𝐾𝑖
⇒

1
2
𝐼𝜔2 −

1
8
𝐼𝜔2

1
2 𝐼𝜔2

 

3
8 𝐼𝜔2

1
2
𝐼𝜔2

=
3

4
 

9. (b) △ 𝐴𝐵𝐷 

tan⁡45 =
h1

 d
 

⇒ 1 =
h1

 d
⇒ h1 = d 

△ ACE 

tan⁡30 =
ℎ1 + ℎ2

𝑑 + 2.464𝑑
 

0.5774 =
𝑑 + ℎ2

3.464 d
 

𝑑 + ℎ2 = 0.5774 × 3.464 × 𝑑 

h2 = 2.0001136 d − d 

h2 = 2.000 d − d = d 

 

10. (d) 𝜂 =
𝑃out 

(𝑃out +𝑃loss )
× 100 

𝐼 =
𝑃

𝑉
 

=
100

220
=

5

11
 A 
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Ploss = I2R 

= (
50

11
)
2

× 2 = 41.322 

𝜂 =
1000

1000 + 41.322
× 100 

𝜂 = 96% 

11. (d) 

RA = R0𝐴e−
ln⁡2
 T

(t)

ln⁡(RA) = ln⁡(R0)

𝜆A =
6

10
=

ln⁡2

 TA

𝜆B =
6

5
=

ln⁡2

 TB

𝜆C =
2

5
=

ln⁡2

 TC

 

ln⁡(𝑅𝐴) = ln⁡(𝑅0𝐴) − 𝜆𝑡⁡(𝜆 =  slope of graph ) 

 

TA =
5

3
ln⁡2 

IB =
5

6
ln⁡2} ⇒ TA: TB: TC =

1

3
:
1

6
:
1

2
 

TC =
5

2
ln⁡2 

= 2: 1: 3 

12. (c) gat high = gat depth  

gsurface =
GM

R2
 

𝑔 (1 −
𝑑

𝑅
) =

𝐺𝑀𝑒

(𝑅 + ℎ)2
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𝑔 (1 −
𝑑

𝑅
) =

𝐺𝑀

𝑅2 (1 +
ℎ
𝑅
)
2 =

𝑔

(1 +
𝑅
2𝑅)

2 =
4𝑔

9
 

𝑑

𝑅
= 1 −

4

9
=

5

9
 

13. (b) 

 

FB = mg
𝜌ℓVbody g =

 (displaced 𝜌bVbg
 water)  where mater 

 present 

 

4

3
𝜋R3 =

𝜌b

𝜌ℓ
(
4

3
𝜋R3 −

4

3
𝜋r3) 

𝑅3 =
27

8
(𝑅3 − 𝑟3) 

8

27
𝑅3 = 𝑅3 − 𝑟3 ⇒ 𝑟3 = 𝑅3 −

8𝑅3

27
=

19

27
𝑅3 

𝑟 =
(19)1/3

3
R ≈ 0.88 ≈

8

9
R 

 

14. (a) 

 

ℓ1 = ℓ − 17 
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ℓ2 = ℓ − 24.5 

𝑣 = 2𝑓(ℓ1 − ℓ2) 

330 = 2 × f × [(f × [(ℓ − 17) − (ℓ − 24.5)] × 10−2 

165 = f × 7.5 × 10−2 

𝑓 =
165 × 1000

7.5
 

f = 2200 Hz 

15. (a) 

16. (d) 𝑉 = 𝐼(𝑅1 + 𝐺) 

1

2
=

𝐼(𝑅1 + 𝐺)… . (𝑖)

𝐼(𝑅1 + 𝑅2 + 𝐺)… . . (𝑖𝑖)
 

 

1

2
=

𝑅1 + 𝐺

𝑅1 + 𝑅2 + 𝐺
 

𝑅1 + 𝑅2 + 𝐺 = 2𝑅1 + 2𝐺 

𝑅2 = 𝑅1 + 𝐺 

 

17. (a) KE =
3

2
kT ⇒ (T =

2E

3k
) , PV = NkT 

P = 𝜌gh, V = 4 cm3 

13.6 × 103 × 9.8 × 2 × 10−2 × 4 × 10−6 

= Nk ×
2E

3k
=

N × 2

3
× 4 × 10−14 × 107 

𝑁 =
13.6 × 19.6 × 4 × 10−5 × 3 × 10

8
 

N = 399.84 × 1016 

= 3.99 × 1018 

𝑁 = 4 × 1018 
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18. (b) ve = 0.1C along y-axis direction of emwave - along (x) 

𝐸⃗ = 𝑉⃗ × 𝐵⃗  

E = CB ⇒ B = E/C 

∴ force on e−will be max. 

If 𝐵 is ⊥ to 𝑦-along 𝑧-axis 

[∵ E also ⊥ B, B also ⊥ to direction of motion of wave] 

∴ B → along Bz(−z) as 

𝐵 =
30

𝐶
sin⁡(1.5 × 107t − 5 × 10−2x) 

𝐵max =
30

3 × 108
= 10−7 T 

 

𝜃 = 90 between ve& B so Fmax = qv𝐵 

𝐹max = e × (0.1 × C) ×
30

C
 

= 1.6 × 10−19 × 3 

Fmax = 4.8 × 10−19 N 

19. (d) Concave lens graph u v/s v by u-v graph theory 

 

20. (d) 𝑧 = 𝑎2𝑏2/3𝑐−1/2𝑑−3 
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100 ×
𝑑𝑧

𝑧
= (2

𝑑𝑎

𝑎
+

2

3

𝑑𝑏

𝑏
+

1

2

𝑑𝑐

𝑐
+ 3

𝑑(𝑑)

(𝑑)
) × 100 

% error in 𝑧 

= (2 × 2 +
2

3
× 1.5 +

1

2
× 4 + 3 × 2.5)% 

= 4 + 1 + 2 + 7.5 

= 14.5% 

21. (51) 

mH = 1GeVC2 = 1000MeV/C2,  mparticle = 200meV/c2 = m 

 

∴ 𝑚𝑣0 + 0 = 0 + 5𝑚′ ⇒ 𝑣′ =
𝑣0

5
 

loss in KE 

=
1

2
𝑚𝑣0

2 −
1

2
(5𝑚) (

𝑣0

5
)
2

 

=
4

5
(
𝑚𝑣0

2

2
) =

4

5
k 

4

5
k = 10.2 

𝑘 = 12.75eV =
12.75

100
=

51

4
 

so = n = 51 

22. (5) B2 =
𝜇0I2 N2

2R2
 

𝜙 = N1 B2𝜋R1
2 = N1 N2

𝜇0I

2R2
𝜋R1

2 

e =
d𝜙

dt
 

𝜙 =
500 × 200 × 4𝜋 × 10−7 × (5t2 − 2t − 3)𝜋(10−2)2

2 × 20 × 10−2
 

105 × 4𝜋2 × 10−7(5t2 − 2t + 3) × 10−4

40 × 10−2
 

𝜙 = (5t2 − 2t + 3) × 10−4 

e = |
d𝜙

dt
| = (10t − 2) × 10−4 
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t = 1sec 

e = 8 × 10−4 = 0.8mV =
0.8

10
=

4

5
 

𝑥 = 5 

23. (50) (Planck constant h = 6.64 × 10−34Js, 1eV = 1.6 × 10−19 J, electron mass m = 9.1 × 10−31 kg ) 

2 dsin⁡𝜃 = n𝜆 = 1 × √
150

v
× 10−10, 𝜃 = 90 −

𝜙

2
 

2 × 10−10 × sin⁡60 = √
150

𝑉
× 10−10, 𝜃 = 90 −

60

2
= 60 

2 ×
√3

2
= √

150

𝑉
 

V =
150

3
= 50 volt 

𝐸 = 𝑒𝑣 = 50𝑒𝑣 

24. (50) 

 

f0 = 1 cm, fe = 5 cm, u0 =?

 final image at (∞)

(ve = ∞)
v0 + ue = 10 cm  L = v0 + ue = 10 cm

v0 + 5 = 10
1

ve
−

1

ue
=

1

fe

v0 = 5 cm
1

∞
−

1

ue
=

1

5
1

v0
−

1

u0
=

1

f0
ue = −5 cm

1

5
−

1

u0
=

1

1
|ue| = 5

 

1

𝑢0
=

1

5
− 1 = −

4

5
⇒ 𝑢0 = −

4

5
 

|𝑢0| =
5

4
=

50

40
=

𝑛

40
 

∴ n = 50 
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25. (195) 

𝜏 = 𝑟 × 𝐹 = (3𝑖 + 𝑗 − 2𝑘̂) × (𝑖 + 2𝑗 + 3𝑘̂) 

= |
𝑖 𝑗 𝑘
3 1 −2
1 2 3

| 

î(3 + 4) − ĵ(9 + 2) + k̂(6 − 1) 

𝜏 = 7𝑗 − 11𝑗 + 5𝑘̂ 

|𝜏 | = √49 + 121 + 25 = √195 

x = 195 

26. (b) 

 

27. (d) 

 

28. (b) Tyrosine in not an essential amino acid 

29. (a) Hydrolysis of ester occurs in basic medium. 

30. (b) In solid state PCl5 exist in Ionpair i.e. (PCl4
+)and (PCl6

−) 

PCl4
+(sp3 - tetrahedral) 

PCl6
−(sp3 d2) - octahedral) 

31. (d) 

X2 → BCC 

𝑎 = 300pm 

d = 6.17 g/cm3 =
2 × GMM

6 × 1023 × (300 × 10−10)3
 

GMM =
6.17 × 6 × 9 × 3 × 10−1

2
 

GMM = 81 × 6.17 × 10−1 

= 49.97 g/mol 
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No. of molecules =
200 g

49.97 g/mol
= 4 mol 

= 4 NA 

32. (a) 

33. (a)  

34. (d) 

 

35. (b) If nor-adrenaline is low, person may suffer from depression. Hence, anti -depressant drug is suggested. 

36. (d) d6 (octahedral) → high spin complex 

⁡= t2𝑔4 eg ⁡2

 CFSE = (−
2

5
× 4 +

3

5
× 2)Δ0

⁡= (
−8 + 6

5
)Δ0

⁡= −0.4Δ0

 d6( tetrahedral ) →  high spin complex 

⁡=  eg 3t2 g3

 CFSE = (−
3

5
× 3 +

2

5
× 3)Δt

⁡= −0.6Δt

 

37. (d) 𝐴𝑡 = 𝐴0 ⋅ 𝑒−𝑘1𝑡 

𝐵𝑡 = 𝐵0 ⋅ 𝑒−𝑘2𝑡 

k1 =
ln⁡2

300
 

k2 =
ln⁡2

180
 

𝐴𝑡 and 𝐵𝑡 are related as [𝐴] = 4[𝐵] 

𝐴0 ⋅ 𝑒−𝑘1𝑡 = 4 × 𝐵0 ⋅ 𝑒−𝑘2𝑡 

𝑡

180
−

𝑡

300
= 2 

𝑡

3
−

𝑡

5
= 120 

2t

15
= 120 

t = 900sec 
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38. (d) Correct order of basicity 

 

39. (d) Eutrophication is the condition in which excessive richness of nutrients in a lake or water body, which causes 

dense growth of plant life and BOD increases. 

40. (d) 

41. (d) (𝑅4 − 𝑅3)𝐿+2 =
0.529

3
{42 − 32} = Δ𝑅1 

(𝑅4 − 𝑅3)He+2 =
0.529

2
{42 − 32} = Δ𝑅2 

Δ𝑅1

Δ𝑅2
=

1/3

1/2
=

2

3
 

42. (d) 

 

43. (b) 

Gd⁡ → [Xe]544f75 d16 s2 

𝑍 = 64 

 

Gd+3 = [Xe]544f7 

𝜇 = √7(7 + 2) = √63 
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= 7.9BM 

44. (d) 

45. (b) 

46. (18) 

C3H8 + 5O2 → 3CO2 + 4H2O 

1 mol5 mol 

C4H10 +
13

2
O2 → 4CO2 + 5H2O 

2 mol13 mol 

Total required mol of O2 = 5 + 13 = 18 

47. (d) 

 

48. (37) CO2 + H2O → H2CO3 

30 bar .......... → 1 m/ lit. 

3 bar .......... → 0.1 m/lit 

t = 0
H2CO3 0.1 H⊕ + HCO3

−

0 0
 

Eq. ⁡0.1(1 − 𝛼)⁡0.1𝛼⁡0.1𝛼 

4 × 10−7 =
0.1𝛼2

1 − 𝛼
 

(1 − 𝛼) ≃ 1 

𝛼2 = 4 × 10−6 

𝛼 = 2 × 10−3 

[H+] = 2 × 10−4M 

pH = −[−4 × log⁡(b)] = 3.7 = 37 × 10−1 

49. (6) 
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ΔG∘ = −𝑛𝐹𝐸∘ 

17.37 × 1000 = −3 × 96500 × 𝐸∘

𝐸∘ =
17370

3 × 96500

𝐸∘ =
579

9650
 volt 

⁡= 0.06 = 6 × 10−2volt

 

50. (6) EDTA ⁡4− is hexadentate ligand 

51. (b) 

|
1 1 𝑛
2 4 −𝑛
1 𝑛 3

| = 158 

(12 + 𝑛2) − (6 + 𝑛) + 𝑛(2𝑛 − 4) = 158 

3𝑛2 − 5𝑛 + 6 − 158 = 0 

3𝑛2 − 5𝑛 − 152 = 0 

3𝑛2 − 24𝑛 + 19𝑛 − 152 = 0 

(3𝑛 + 19)(𝑛 − 8) = 0 

⇒ n = 8 

⇒ 𝑏⃗ ⋅ 𝑐 = 10 

52. (d) 

𝑛( coffee ) =
73

100
 

𝑛( tea ) =
65

100
 

𝑛(𝑇 ∩ 𝐶) =
𝑥

100
 

𝑛(𝐶 ∪ 𝑇) = n(C) + n(T) − x ≤ 100 

= 73 + 65 − 𝑥 ≤ 100 

⇒ x ≥ 38 

53. (d) 

Var⁡(𝑥) = ∑
𝑥𝑖

2

𝑛
− (𝑥‾)2 

16 =
𝑥1

2 + 𝑥2
2 + 𝑥4

2 + 𝑥5
2 + 𝑥6

2 + 𝑥7
2

7
− 64 

80 × 7 = x1
2 + x2

2 + x3
2 + ⋯ . .+x7

2 

Now, 𝑥2
6 + 𝑥7

2 = 560 − (𝑥1
2 + ⋯… . 𝑥5

2) 
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𝑥6
2 + 𝑥7

2 = 560 − (4 + 16 + 100 + 144 + 196) 

x6
2 + x7

2 = 100 

Now, 
𝑥1+𝑥2+⋯.+𝑥7

7
= 8 

x6 + x7 = 14 

from (a) & (b) 

(𝑥6 + 𝑥7)
2 − 2𝑥6𝑥7 = 100 

2𝑥6𝑥7 = 96⁡ ⇒ 𝑥6𝑥7 = 48 

Now, |𝑥6 − 𝑥7| = √(𝑥6 + 𝑥7)
7 − 4𝑥6𝑥7 

= √196 − 192 = 2 

54. (a) let 

S′ = 210 + 2931 + 2832 + − ⋅ − ⋅ − + 2.39 + 310 

3 × 𝑆′

2
= 29 × 31 + 28 ⋅ 32 + − ⋅ − ⋅ +310 +

311

2
 

−𝑆′

2
= 210 −

311

2
 

S′ = 311 − 211 

Now 𝑆′ = 𝑆 − 211 

S = 311 

55. (d) 28 = 32sin⁡2𝛼−1 + 34−2sin⁡2𝛼 

28 =
9sin⁡2𝛼

3
+

81

9sin⁡2𝛼
 

Let 9sin⁡2𝛼 = t 

28 =
𝑡

3
+

81

𝑡
 

t2 − 84t + 243 = 0 

t = 81,3 

9sin⁡2𝛼 = 92 or 3 

sin⁡2𝛼 = 2 or sin⁡2𝛼 = 1/2 

(Not possible) 

Now three terms in A.P. are 
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1,14,27 

Next term are 

40,53,66 

56. (c) 𝑦 = 𝑚𝑥 +
1

𝑚
 

𝑥2 = 4(𝑚𝑥 +
1

𝑚
) 

𝑥2 − 4𝑚𝑥 −
4

𝑚
= 0 

𝐷 = 0 

16𝑚2 +
16

𝑚
= 0 

16(
𝑚3 + 1

𝑚
) = 0 

𝑚 = −1 

⇒ y + x = −1 

Now, |
−1

√2
| = c 

𝑐 =
1

√2
 

57. (b) 

𝑓(𝜃) = |
−sin2⁡𝜃 −1 − sin2⁡𝜃 1
−cos2⁡𝜃 −1 − cos2⁡𝜃 1

12 10 −2

|

C1 → C1 − C2, C3 → C3 + C2

|
1 −1 − sin2⁡𝜃 −sin2⁡𝜃
1 −1 − cos2⁡𝜃 −cos2⁡𝜃
2 10 8

|

C2 → C2 − C3

|
1 −1 −sin2⁡𝜃
1 −1 −cos2⁡𝜃
2 2 8

|

1(2cos2⁡𝜃 − 8) + (8 + 2cos2⁡𝜃) − 4sin2⁡𝜃

𝑓(𝜃) = 4cos⁡2𝜃

 

58. (b) 

𝐷 = |
2 −4 𝜆
1 −6 1
𝜆 −10 4

| = 0 

2(−14) + 4(4 − 𝜆) + 𝜆(6𝜆 − 10) = 0 
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−28 + 16 − 4𝜆 + 6𝜆2 − 10𝜆 = 0 

6𝜆2 − 14𝜆 − 12 = 0 

3𝜆2 − 7𝜆 − 6 = 0 

3𝜆2 − 9𝜆 + 2𝜆 − 6 = 0 

(3𝜆 + 2)(𝜆 − 3) = 0 

𝜆 = −2/3,3 

D1 = |
1 −4 𝜆
2 −6 1
3 −10 4

| 

⇒ −14 + 4(5) + 𝜆(−2) 

⇒ −2𝜆 + 6 

𝐷2 = |
2 1 𝜆
1 2 1
𝜆 3 4

| 

⇒ 2(5) − 1(4 − 𝜆) + 𝜆(3 − 2𝜆) 

⇒ 10 − 4 + 𝜆 + 3𝜆 − 2𝜆2 

⇒ −2𝜆2 + 4𝜆 + 6 

⇒ −2(𝜆2 − 2𝜆 − 3) 

⇒ −2[𝜆2 − 3𝜆 + 𝜆 − 3] 

⇒ −2(𝜆 − 3)(𝜆 + 1) 

𝐷3 = |
2 −4 1
1 −6 2
𝜆 −10 3

| ⇒ 2(−18 + 20) + 4(3 − 2𝜆) + 1(−10 + 6𝜆) 

= 4 + 12 − 8𝜆 − 10 + 6𝜆 

= −2𝜆 + 6 

⇒ 𝜆 = −2/3  

59. (d) Let 𝑃 be (√5cos⁡𝜃, 2sin⁡𝜃) 

Now, 𝑃𝑄 = √(√5cos⁡𝜃)2 + (2sin⁡𝜃 + 4)2 

𝑃𝑄 = √5cos2⁡𝜃 + (2sin⁡𝜃 + 4)2 

d(PQ)

d𝜃
= 0 ⇒ −10sin⁡𝜃cos⁡𝜃 + (4sin⁡𝜃 + 8)cos⁡𝜃 = 0 

⇒ −6sin⁡𝜃cos⁡𝜃 + 8cos⁡𝜃 = 0 
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cos⁡𝜃 = 0⁡ or sin⁡𝜃 =
4

3
 

Not possible 

So 𝑃 is either (0,2) or (0, −2) 

PQ2 = 36 

60. (a) 9t2 − 18t + 5 = 0 

9t2 − 15t − 3t + 5 = 0 

(3𝑡 − 5)(3𝑡 − 1) = 0 

|𝑥| =
5

3
,
1

3
 

⇒ ⁡𝑥 =
5

3
,
−5

3
,
1

3
,
−1

3
 

⇒ ⁡P =
25

81
 

61. (d) 
𝑑𝑦

𝑑𝑥
+ (𝑒𝑥 ×

𝑦+2

𝑒𝑥+5
) = 0 

𝑑𝑦

𝑑𝑥
+ (

𝑒𝑥

𝑒𝑥 + 5
)𝑦 =

−2𝑒𝑥

𝑒𝑥 + 5
 

I.F. = 𝑒
∫

𝑒𝑥

𝑒𝑥+5
𝑑𝑥

 

= 𝑒
∫ (1−

5
𝑒𝑥+5

)𝑑𝑥
 

= 𝑒
∫ (1−

5e−𝑥

1+5e−𝑥)dx
 

= ex+ln⁡(1+5e−x) 

= ex ⋅ (1 + 5e−x) ⇒ (ex + 5) 

𝑦(𝑒𝑥 + 5) = −∫ 2𝑒𝑥𝑑𝑥 

𝑦(𝑒𝑥 + 5) = −2𝑒𝑥 + 𝐶 

⇓ 𝑥 = 0 

(6) = −2 + 𝐶 ⇒ 𝐶 = 8 

𝑦(ln⁡13) =
8 − 2 × 13

13 + 5
=

−18

18
= −1 

62. (b) 

𝑆 = tan−1⁡(
1

1 + 1 × 2
) + tan−1⁡(

1

1 + 2 × 3
) + ⋯ 
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Tr = tan−1⁡(
1

1 + 𝑟(𝑟 + 1)
) 

Tr = tan−1⁡(r + 1) − tan−1⁡r 

T1 = tan−1⁡2 − tan−1⁡1 

T2 = tan−1⁡3 − tan−1⁡2 

T3 = tan−1⁡4 − tan−1⁡3 

T10
3 = tan−1⁡11 − tan−1⁡10 

⇒ S = tan−1⁡11 − tan−1⁡1 

⇒ tan⁡S =
10

12
=

5

6
 

63. (a) 𝐼 = ∫−𝜋

2

𝜋

2  
1

1+𝑒sin⁡𝑥 𝑑𝑥 

𝐼 = ∫−𝜋
2

𝜋
2  

𝑒sin⁡𝑥

1 + 𝑒sin⁡𝑥
𝑑𝑥⁡ ⇒ 2𝐼 = 𝜋 

I =
𝜋

2
 

64. (a) 

𝑃𝑀⃗⃗⃗⃗⃗⃗ ⊥ (2𝑖 − 2𝑗 − 𝑘̂) 

⇒ (2𝜆 − 2) ⋅ 2 + (1 − 2𝜆)(−2) + (3 − 𝜆)(−1) = 0 

⇒ 4𝜆 − 4 + 4𝜆 − 2 + 𝜆 − 3 = 0 

⇒ 9𝜆 = 9 ⇒ 𝜆 = 1 

⇒ m(1,1, −1) 

Now, p′ = 2M − P 

= 2(1,1,−1) − (1,2,−3) 

= (1,0,1) 

𝑎 + 𝑏 + 𝑐 = 2 
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65. (d) 

f(x) = {
2𝑘1(𝑥 − 𝜋); 𝑥 ≤ 𝜋
−𝑘2sin⁡𝑥 ; 𝑥 > 𝜋

f ′′(x) = {
2𝑘1 ; 𝑥 ≤ 𝜋

−𝑘2cos⁡𝑥; 𝑥 > 𝜋

2k1 = k2

 

66. (d) 

 

Let 𝑧 = 𝑥 + 𝑖𝑦 

𝐶𝐴2 = 𝐴𝐵2 + 𝐵𝐶2 

22𝑥2 + 22𝑦2 = 32 

𝑥2 + 𝑦2 = 8 

√𝑥2 + 𝑦2 = 2√2 

67. (a) 

⁡∫ ⁡ (𝑒2𝑥 + 2𝑒𝑥 − 𝑒−𝑥 − 1)𝑒(𝑒𝑥+𝑒−𝑥)𝑑𝑥

⁡∫ ⁡ (𝑒2𝑥 + 𝑒𝑥 − 1)𝑒(𝑒𝑥+𝑒−𝑥)𝑑𝑥 + ∫ ⁡ (𝑒𝑥 − 𝑒−𝑥)𝑒(𝑒𝑥+𝑒−𝑥)𝑑𝑥

⁡∫ ⁡ (𝑒𝑥 + 1 − 𝑒−𝑥)𝑒(𝑒𝑥+𝑒−𝑥+𝑥)𝑑𝑥 + ∫ ⁡ (𝑒𝑥 − 𝑒−𝑥)𝑒(𝑒𝑥+𝑒−𝑥)𝑑𝑥

𝑒(𝑒𝑥+𝑒−𝑥+𝑥) + 𝑒𝑒𝑥+𝑒−𝑥
+ 𝐶

(𝑒𝑒𝑥+𝑒−𝑥
)[𝑒𝑥 + 1] + 𝐶

⁡⇓
⁡𝑔(𝑥)

⁡⇒ g(0) = 2
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68. (b) As we know 

∼ (𝑝 ↔ 𝑞) = (𝑝 ∧∼ 𝑞) ∨ (∼ 𝑝 ∧ 𝑞) 

⇒ so, ∼ (x ↔∼ y) = (x ∧ y) ∨ (∼ x ∧∼ y) 

69. (b) 

𝑓(𝑥) = 𝑥2 − 𝑥 − 2⟨⁡−1
2 = 𝛼

⁡ lim
𝑥→2+

 
√1 − cos⁡(𝑥 − 2)(𝑥 + 1)

𝑥 + 𝛼 − 4

 

lim𝑥→2+  
√1 − cos⁡(𝑥 − 2)(𝑥 + 1)

(𝑥 − 2)
 

limℎ→0  
√1 − cos⁡(h × (h + 3))

ℎ
 

limℎ→0  √
1 − cos⁡(h(h + 3))

ℎ2 × (ℎ + 3)2
× (ℎ + 3)2 ⇒ √

1

2
× 9 =

3

√2
 

70. (d) 
𝑥2

16
+

𝑦2

9
= 1 

e = √1 −
9

16
=

√7

4
 

𝐹1(√7, 0), 𝐹2(−√7, 0) 

PF1 + PF2 = 2a 

𝑃𝐴 + 𝑃𝐵 = 2 × 4 = 8 

71. (13) Tr+1 = ⁡22Cr(x
m)22−r (

1

x2)
r
 

= ⁡22Cr(x)
22 m−mr−2r 

Given ⁡22𝐶𝑟 = 1540 = ⁡22𝐶19 ⇒ 𝑟 = 19 

∵ 22 m − rm − 2r = 1 

⇒ m =
2r + 1

22 − r
 

m = 13 (At r = 19 ) 

72. (11) 

(atteat 2 or 3 ) = ⁡4C2 (
2

6
)
2
(
4

6
)
2
+ ⁡4C3 (

2

6
)
3
(
4

6
)
1
+ ⁡4C4 (

2

6
)
4
 

= 6 ×
1

9
×

4

9
+ 4 ×

1

27
×

2

3
+

1

81
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=
33

81
=

11

27
⇒ nP⁡ ⇒ 11 

73. (8) 

𝑓(𝑥) = 𝑥 [
𝑥

2
] , −10 < 𝑥 < 10 

−5 <
𝑥

2
< 5 

−5𝑥⁡ − 5 <
𝑥

2
< −4 

−4𝑥⁡ − 4 <
𝑥

2
< 3 

−3x⁡ − 3 < x/2 < −2 

−2𝑥⁡ − 2 < 𝑥/2 < −1 

−𝑥⁡ − 1 < 𝑥/2 < 0 

 

Number of point of discontinuity = 8 

74. (240) 

75. (30) 𝐿1: 2𝑥 − 𝑦 + 3 = 0 

𝐿2: 4𝑥 − 2𝑦 + 𝛼 = 0 

𝐿3: 6𝑥 − 3𝑦 + 𝛽 = 0 

|
𝛼
2 − 3|

√5
=

1

√5
 

⇒
𝛼

2
− 3 = 1,−1 

⇒ 𝛼 = 8,4 

|
𝛽
3 − 3|

√5
=

2

√5
 

⇒
𝛽

3
− 3 = 2,−2 
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⇒ 𝛽 = 15,3 

 


