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 1. (c) de Broglie wavelength 𝜆 =
ℎ

√2𝑚𝑘
 

for electron, 𝜆𝑒 =
ℎ

√2𝑚𝑒𝑘
… (i) 

for proton, 𝜆𝑝 =
ℎ

√2𝑚𝑝𝑘
… (ii) 

from equation (i) and (ii) 

𝜆𝑒
𝜆𝑝

= √
𝑚𝑝

𝑚𝑒
 

2. (a) 

 

i =
ε

xC
ĵ 

i =
ε0sin⁡ωt

1
ωC

ĵ 

 

i = ε0ωCsin⁡ωĵ 

i = εωCĵ 

3. (b) 
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In pure rolling 

𝑉0 = 𝜔0𝑅 

 

Therefore x = 2. 

4. (a) 𝑋 = 𝐴sin⁡𝜔𝑡 + 𝐵cos⁡(𝜔𝑡) 

𝑋 = √𝐴2 +𝐵2 {
𝐴

√𝐴2 + 𝐵2
sin⁡𝜔𝑡 +

𝐵

√𝐴2 +𝐵2
cos⁡(𝜔𝑡)} 

𝑋 = √𝐴2 +𝐵2{cos⁡𝜙sin⁡𝜔𝑡 + sin⁡𝜙cos⁡𝜔𝑡} 

[sin⁡𝜙 =
𝐵

√𝐴2 + 𝐵2
 

cos⁡𝜙 =
𝐴

√𝐴2 +𝐵2
 

tan⁡𝜙 =
𝐵

𝐴
 

𝜙 = tan−1⁡(
𝐵

𝐴
) 

𝑋 = √𝐴2 +𝐵2sin⁡(𝜔𝑡 + 𝜙) 

Therefore, 𝐶 = √𝐴2 + 𝐵2, 𝜙tan−1⁡(
𝐵

𝐴
) 

5. (d) 𝐼 = 0.92𝑤/𝑚2 

𝐼 =
1

2
𝐶
𝐵0
2

𝑢0
 

0.92 =
1

2
×
3 × 108 × 𝐵0

2

1.26 × 10−6
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𝐵0 = √

0.92 × 2 × 1.26 × 10−6

3 × 108
𝑇 

𝐵0 = 0.877 × 10−7𝑇 

𝐵0 = 8.77 × 10−8𝑇 

6. (b) 

 

Electric field due to infinitely long charged wire 𝜀 =
𝜆

2𝜋∈0𝑥
 

𝐹𝑛𝑒𝑡 = 𝐹1 − 𝐹2 

4 =
𝑞𝜆

2𝜋𝜀0 × 10 × 10−3
−

𝑞𝜆

2𝜋𝜀0 × 12 × 10−3
 

4 = 𝑞 × (
2𝑞

4𝜋𝜀010
−2

−
2𝜆

4𝜋𝜀0 × 12 × 10−3
) 

4 = 𝑞 × (
2 × 4 × 10−5 × 2 × 109

10−2
−
2 × 4 × 10−5 × 9 × 103

12 × 10−3
) 

4 = 𝑞 × 12 × 10−6 

𝑞 =
1

3
× 10−6C 

𝑞 = 0.33𝜇𝐶 

7. (a) 

𝛿′ is apparent dip, let 𝛼 be the angle made by dip circle with magnetic meridian. 

Now rotating dip circle by 90∘ from this position. It will now make angle 90 − 𝛼 with the magnetic meridian. In this 

case apparent dip is 𝛿′′ 

Now we have relation 

cot2⁡𝛿′ + cot2⁡𝛿′′ = cot2⁡𝛿 … (i) 

Where, 𝛿 is true dip in magnetic meridian 

From eq (i) 
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cot2⁡𝛿′ < cot2⁡𝛿 

or cot⁡𝛿′ < cot⁡𝛿 

⇒ 𝛿′ > 𝛿 

8. (b) The center of mass of the uniform semicircular ring is at 
2𝑅

𝜋
 hence the value of x is 2 

9. (a) 

𝑡 = √
2ℎ

𝑔sin2⁡𝜃
(1 +

𝑘2

𝑅2)

𝑡 ∝ (1 +
𝑘2

𝑅2)

1/2
 

 

For ring 

𝑘2

𝑅2
= 1 

For solid cylinder 

𝑘2

𝑅2
=
1

2
 

𝑡1 ∝ (1 + 1)
1
2 

𝑡2 ∝ (1 +
1

2
)

1
2
 

𝑡1
𝑡2
= √

2

3
2

= √
4

3
⇒ 𝑡1 > 𝑡2 

10. (a) 

 

Ferromagnetic material: All the molecular magnetic dipoles are pointed in the same direction When the ferromagnetic 

material heated, all magnetic dipoles are disturbed and get disoriented. Due to which the net magnetic dipole moment 

becomes very weak, so they behave as paramagnetic material. 
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 11. (b) The average kinetic energy of a molecule is given by 
1

2
𝑓𝑘𝑇⁡Where f is degree of freedom For monoatomic gas 

𝑓 = 3 so average kinetic energy is 
3

2
𝑘𝑇 

12. (d) 

𝐴 × 𝐵⃗⃗ = |
𝑖 𝑗 𝑘̂
1 1 0
0 1 1

|

𝛼⃗1 = 𝐴 × 𝐵⃗⃗ = 𝑖(1 − 0) − 𝑗(1 − 0) + 𝑘̂(1 − 0)

⁡= −𝑖 − 𝑗 + 𝑘

𝛼⃗1 = 𝐴 × 𝐵⃗⃗ = 𝑖(1 − 0) − 𝑗(1 − 0) + 𝑘̂(1 − 0)

⁡= −𝑖 − 𝑗 + 𝑘

𝛼⃗2 = 𝐵⃗⃗ × 𝐶 = |
0 1 1
−1 1 0

|

⁡= 𝑖(−1) − 𝑗(0 + 1) + 𝑘̂(+1)

⁡= −𝑖 − 𝑗 + 𝑘̂

 

Angle between 𝛼⃗1&𝛼⃗2 

𝛼⃗1 ⋅ 𝛼⃗2 = (𝑖 − 𝑗 + 𝑘̂)(−𝑖 − 𝑗 + 𝑘̂)

⁡= −1 + 1 + 1
𝛼⃗1 ⋅ 𝛼⃗2 = 1

|𝛼1| = √3

|𝛼2| = √3

 

𝛼⃗1 ⋅ 𝛼⃗2 = 𝛼1𝛼2cos⁡𝜃 

𝛼1𝛼2cos⁡𝜃 = 𝛼⃗1 ⋅ 𝛼⃗2 

(√3)(√3)cos⁡𝜃 = 1 

cos⁡𝜃 =
1

3
 

𝜃 = cos−1⁡(
1

3
) 

13. (a) Range d = 1500 km, Radius of earth Re = 6400 km 

𝑑 = √2ℎ𝑅𝑒 

ℎ =
𝑑2

2𝑅𝑒
=

(1500 × 103)2

2 × 6400 × 103
≈ 175 km 

14. (−𝟔𝟎∘) When set at minimum deviation position, 𝐴 − 2𝑖 − 𝑑 

𝑖 − 45∘, 𝑑 − 30∘ 

𝐴 − 2 × 45 − 30 − 60∘ 

15. (b) 𝑇1 = 75∘C, 𝑇2 = 65∘C, 𝑡 = 5min, 𝑇0 = 25∘C, 𝑇 = ? 
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𝑇1 − 𝑇2

𝑡
= 𝑘 (

(𝑇1 + 𝑇2)

2
− 𝑇0) ⇒

10

𝑡
= 45𝑘 

𝑇2 − 𝑇

𝑡
= 𝑘 (

(𝑇 + 𝑇2)

2
− 𝑇0) ⇒

65 − 𝑇

𝑡
= 𝑘 (

(𝑇 + 65)

2
− 25)… 

From (i) and (ii) 
10

65−𝑇
=

45

(
(𝑇+65)

2
−25)

 

on solving for 𝑇, 𝑇 = 57∘C 

16. (a) 

𝛼 = 10−6
∘
C−1, Δ𝑇 = 10∘C, 𝑌 = 1011 N/m2, 𝐴 = 0.01 m2 = 10−2 m2

ℓ = 𝛼𝐿Δ𝑇 ⇒
ℓ

𝐿
= 𝛼Δ𝑇 (strain) 

⁡= (10 × 10−6)

𝐸per unil length =
1

2
× 𝑌 × ( strain )2 ×  area 

⁡=
1

2
× 1011 × (10 × 10−6)2 × 10−2

⁡= 5 × 10−2 J/m

 

17. (c) 

𝑀 → 𝑋 + 𝛼 

𝐸 =
𝑝2

2𝑚
 

Let Total energy = 𝐓 

𝑇 = 𝐸𝛼 + 𝐸𝑋 

𝑀 = 𝑀𝛼 +𝑀𝑋 

𝑀𝑋 = 180 

Conservation of momentum 

𝑝𝛼 = 𝑝𝑋 

𝑀𝐸𝛼 = 𝑀𝑥𝐸𝑋 

𝐸𝛼 =
𝑀𝑥

𝑀
𝑇 

𝐸𝛼 =
184

180
× 5.5 = 5.4MeV 

18. (b) 𝑇 = 2𝜋√
𝐿

𝑔
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𝑇′ = 2𝜋√

𝐿′

𝑔
 

𝐿′ =
𝐿

16
 

∴ 𝑇′ = 2𝜋√
𝐿

16𝑔
=
1

4
(2𝜋√

𝐿

𝑔
) 

𝑇′ =
𝑇

4
 

19. (b) We know that 

Projection of 𝑎⃗ on 𝑏⃗⃗ is 

=
𝑎⃗ ⋅ 𝑏⃗⃗

|𝑏⃗⃗|
 

Given: 

𝐴 = 𝑖 + 𝑗 

𝐵⃗⃗ = 𝑖 + 𝑗 + 𝑘̂ 

∴ Projection =
(𝑖̂+𝑗̂)⋅(𝑖̂+𝑗̂+𝑘̂)

√12+12+12
 

=
1 + 1

√3
=

2

√3
 

20. (b) |Impulse|=|Change in momentum| 

Mass of bullet = 4gm = 4 × 10−3Kg 

Here initial velocity of bullet = 0 

Here final velocity of bullet = 50 m/s 

∴ |Δ𝑃⃗⃗| = 𝑚|(𝑉⃗⃗𝑓 − 𝑉⃗⃗𝑖)| 

= 4 × 10−3(50 − 0) 

= 2 × 10−1kgm/s 

= 0.2kgm/s 

By conservation of linear momentum 

0 = (4 × 10−3)(50) − 4(𝑉) 

Here V = recoil velocity of gun 

∴ 𝑉 = 0.05 m/s = 5 cm/s 
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21. (c) 𝑚 = 80 kg 

Δℎ = −80 cm = −0.8𝑚 [height decreased] 

𝑔 = 10 m/s2 

Work done=Change in potential energy 

[K.E. doesn't change] 

𝑊 = Δ𝑈 

= 𝑚𝑔(Δℎ) 

= 80(10)(−0.8) 

= −640 J 

22. (a) Total energy of body will remain zero 

T.E = 0 

At a distance ' ℎ ' from surface of earth 

M=mass of earth 

𝑀 = mass of body 

𝐑 = Radius of earth 

1

2
𝑚𝑣2 − 𝐺

𝑀𝑚

ℎ
= 0 

𝑣 = √
2𝐺𝑀

ℎ
 

𝑑ℎ

𝑑𝑡
= √

2𝐺𝑀

ℎ
 

⇒ √ℎ𝑑ℎ = √2𝐺𝑀𝑑𝑡 

⇒ ∫𝑅
(𝑅+ℎ)

 √ℎ𝑑ℎ = √2𝐺𝑀∫0
𝑡
 𝑑𝑡 

2

3
[ℎ3/2]

𝑅

𝑅+ℎ
= √2𝐺𝑀𝑡 

⇒

2
3 [(𝑅 + ℎ)3/2 − 𝑅3/2] = 𝑡

√2𝐺𝑀
 

⇒ 𝑡 =
2

3

[(𝑅 + ℎ)3/2 − 𝑅3/2]

3√2𝐺𝑀
 

23. (15) 
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24. (b) As temperature increases, solubility of gas decreases. 

25. (a) 

SF4 − sp3 d 

IF5 − sp3 d2 

NO2⁡
+ − sp 

NH4⁡
+ − sp3 

26. (b) C6H6
78 g

CH3Cl
AlCl3

C6H5 − CH32 g 

10 g benzene gives =
92

78
× 10 g 

% yield =
9.2

920/78
× 100 = 78% 

27. (d) 

 

28. (c) Half-life of tritium is 12.33 yrs 

29. (b) When AgNO3 is added to KI solution, Ag + is an excess so we get accumulation of Ag+ions outside Agl, 

giving positively charged sol AgNO3 + KI → AgI + KNO3 

30. (b) 

31. (d) K2SO4 → 2 K+ + SO4⁡
2−… . . i = 3 

KI → K+ + I−… . . i = 2 

Al2(SO4)3 → 2Al3+ + 3SO4⁡
2−…… i = 5 

C6H12O6 → No dissociation i = 1 
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More the value of i, greater will be depression in freezing point 

32. (d) 

33. (a) Thiamine: Vitamin B1 

Pyridoxine: Vitamin B6 

34. (c) E-H bond energy decreases down the group. So, best reducing agent in group 15 is BiH3 

35. (c) [Co(NH3)6]Cl2 contains 1 unpaired electron while [Co(NH3)6]Cl3 contains 0 unpaired electron 

36. (a) 

 

37. (b)  Mn2+ and Cu2+ both are paramagnetic as well as coloured 

Mn2+ − 2 unpaired electrons and light pink colour 

Cu2+ − 1 unpaired electrons and blue colour 

38. (a) It is non-planar molecule in which B atoms are sp3 hybridised. Molecule contains two 3c-2e bonds 

39. (b) Lone pair of N̈H2 combines with AlCl3 due to which further reaction is not possible 

 

40. (c) 

 

41. (0.004) Molarity =
w

M×V
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M of glucose = 180 g/mol 

Molarity =
0.72

180
= 0.004M 

42. (12.00) 

⁡23𝑉 = 1𝑠2, 2𝑠2, 2𝑝6, 3𝑠2, 3𝑝6, 4𝑠2, 3𝑑3 

Total p electrons = 12 

43. (2.00) 

KP = KC(RT)
Δng 

47.6 = K𝐶[0.0821 × 288] 

KC =
47.6

23.65
= 2 

44. (d) sin7⁡𝑥 + cos7⁡𝑥 = 1 

If sin⁡𝑥 ≠ 0 and cos⁡𝑥 ≠ 0 

sin7⁡𝑥 < sin2⁡𝑥 and cos7⁡𝑥 < cos2⁡𝑥 

Adding both we get 

sin7⁡𝑥 + cos7⁡𝑥 < sin2⁡𝑥 + cos2⁡𝑥 

⇒ sin7⁡𝑥 + cos7⁡𝑥 < 1 

Hence sin7⁡𝑥 + cos7⁡𝑥 = 1 is only possible 

When sin⁡𝑥 = 1 and cos⁡𝑥 = 0 

or cos⁡𝑥 = 1 and sin⁡𝑥 = 0 

⇒ 𝑥 = 0,
𝜋

2
,
5𝜋

2
, 2𝜋, 4𝜋 

45. (d) 𝑆10 = 5[2𝑎 + 9𝑑] = 530 ⇒ 2𝑎 + 9𝑑 = 106 

𝑆5 =
5

2
[2𝑎 + 4𝑑] = 140 ⇒ 2𝑎 + 4𝑑 = 56 

⇒ 𝑑 = 10 and 𝑎 = 8 

∴ 𝑠20 − 𝑠6 = 10[2𝑎 + 19𝑑] − 3[2𝑎 + 5𝑑] 

= 14𝑎 + 175𝑑 = 1862 

46. (b) 𝑓(𝑥) =
cos−1⁡√𝑥2−𝑥+1

√sin−1⁡(
2𝑥−1

2
)

 

0 < sin−1⁡(
2𝑥 − 1

2
) ≤

𝜋

2
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 0 <
2𝑥 − 1

2
≤ 1 

0 < 2𝑥 − 1 ≤ 2 

1 < 2𝑥 ≤ 3 

1

2
< 𝑥 ≤

3

2
 

𝑥2 − 𝑥 + 1 = 𝑥2 − 𝑥 +
1

4
−
1

4
+ 1 = (𝑥 −

1

2
)
2

+
3

4
≥
3

4
 

Also, 𝑥2 − 𝑥 + 1 = 𝑥2 − 𝑥 +
1

4
−

1

4
+ 1 = (𝑥 −

1

2
)
2
+

3

4
 

𝑥2 − 𝑥 + 1 ≤ 1 

𝑥2 − 𝑥 ≤ 0 

𝑥(𝑥 − 1) ≤ 0 

𝑥 ∈ [0,1] 

From (1) and (2) 

𝑥 ∈ (
1

2
, 1] 

𝛼 =
1

2
, 𝛽 = 1 

𝛼 + 𝛽 =
1

2
+ 1 =

3

2
 

47. (96) 𝑓(𝑥) = (
10

11
)
𝑥
+ (

9

11
)
𝑥
 

𝑓′(𝑥) = (
10

11
)
𝑥

ln
10
11 + (

9

11
) ln

8
11 < 0 

𝑓(𝑥) is decreasing 

𝑓(4) > 1 and 𝑓(5) < 1 

Hence 𝑥 = 1,2,3,4 will not satisfy 

𝑥 = 5,6,7,… ,100 will satisfy 

Number of integers = 96 

48. (96) Number of numbers formed = 4 × 4 × 3 × 2 × 1 = 96 

49. (𝟓𝟓) 

Let 𝐵 = [

𝑎 𝑏 𝑐
𝑑 𝑒 𝑓
𝑔 ℎ 𝑖

] and 𝐴 = [
0 1 0
1 0 0
0 0 1

] 
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∵ 𝐴𝐵 = 𝐵𝐴 

[
0 1 0
1 0 0
0 0 1

] [

𝑎 𝑏 𝑐
𝑑 𝑒 𝑓
𝑔 ℎ 𝑖

] = [

𝑎 𝑏 𝑐
𝑑 𝑒 𝑓
𝑔 ℎ 𝑖

] [
0 1 0
1 0 0
0 0 1

]

⁡⇒ 𝑑 = 𝑏, 𝑒 = 𝑎, 𝑓 = 𝑐, 𝑔 = ℎ

 

So, 𝑖 can be selected in 5 ways and each pair by 5 , so total ways = 55 

50. 
𝟖𝟎

𝟖𝟏
 

Let 𝑎 = [
𝑎 𝑏
𝑐 𝑑

] 

For A to be singular, 𝑎𝑑 = 𝑏𝑐 

∴ 𝑎, 𝑑 = 1,6 and 𝑏, 𝑐 = 3,2 ⇒ 8 

𝑎, 𝑑 = 2,6 and 𝑏, 𝑐 = 4,3 ⇒ 8 

So, total case of singular matrix = 8 + 8 = 16 

∴ Total non-singular matrix = 6 × 5 × 4 × 3 − 16 

∴ Probability =
344

360
=

43

45
 

51. 𝒆 =
√𝟓−𝟏

𝟐
 

52. (100,181) 

36𝑥2 + 36𝑦2 − 108𝑥 + 120𝑦 + 𝐶 = 0

𝑥2 + 𝑦2 −
108𝑥

36
+
120𝑦

36
+

𝐶

36
= 0

𝑥2 + 𝑦2 − 3𝑥 +
10

3
𝑦 +

𝐶

36
= 0

 

Circle does not touch or cut axes 

⇒ 𝑔2 − 𝐶 < 0 and 𝑓2 − 𝐶 < 0 

⇒ (
3

2
)
2
−

𝐶

36
< 0 and (

10

6
)
2
−

𝐶

36
< 0 

⇒
9

4
−

𝐶

36
< 0 and 𝐶 > 36(

100

36
) 

⇒ 𝐶 >
36×5

4
 and ⇒ 𝐶 > 100 

⇒ 𝐶 > 81 

Also 𝑔2 + 𝑓2 − 𝐶 > 0 
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 ⁡⇒ (
3

2
)
2

+ (
3

3
)
2

−
𝐶

36
> 0

⁡⇒
𝐶

36
<
9

4
+
25

9
⁡⇒ 𝐶 < 81 + 100
⁡⇒ 𝐶 < 181

 

From (1), (2) and (3) 

𝐶 ∈ (100,181) 

53. (𝟑! × 𝟕 !) 

𝑓(1) + 𝑓(2) + 𝑓(3) = 3 

Only possible combination is 0 + 1 + 2 

So total bijective function = 3! × 7 ! 

54. (a) 2𝑥 + 𝑦 = 𝑘 is tangent to 𝑥2 − 𝑦2 = 3 

𝑦 = −2𝑥 + 𝑘 

𝑐2 = 𝑎2𝑚2 − 𝑎2 

⇒ 𝑘2 = 3(−2)2 − 3 

⇒ 𝑘2 = 9 

⇒ 𝑘 = ±3 

𝑦 = −2𝑥 + 3 and 𝑦 = −2𝑥 − 3 

If 𝑦 = 𝑚𝑥 + 𝑐 is tangent to 𝑦2 = 4𝑎𝑥 then 𝑐 =
𝑎

𝑚
 

⇒ 3 =
𝛼

4(−2)
 or −3 =

𝛼

4(−2)
 

⇒ 𝛼 = −24 or 𝛼 = 24 

55. (1/2) 

𝑧 = 𝑥 + 𝑖𝑦 

(𝑥 + 𝑖𝑦)2 + 3(𝑥 − 𝑖𝑦) = 0 

𝑥2 − 𝑦2 + 2𝑖𝑥𝑦 + 3𝑥 − 3𝑖𝑦 = 0 

𝑥2 − 𝑦2 + 3𝑥 + 𝑖(2𝑥𝑦 − 3𝑦) = 0 

⇒ 𝑥2 − 𝑦2 + 3𝑥 = 0 and 𝑦(2𝑥 − 3) = 0 

If 𝑦 = 0⁡𝑥2 + 3𝑥 = 0 ⇒ 𝑦 = 0 or 𝑥 =
3

2
 

⇒ 𝑥 = 0,−3 
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 And if 𝑥 =
3

2
 

𝑦2 = (
3

2
)
2

+ 3(
3

2
) 

=
9

4
+ 3(

3

2
) =

9

4
+
9

2
 

=
27

4
 

Hence 3 solutions 

∑𝑘=0
1  

1

3𝑘
=
1

3
+

1

32
+⋯∞ 

=

1
3

1 −
1
3

=
1

2
 

56. (c) 

𝑟1, 𝑟2, 𝑟3 ∈ {1,2,3,4,5,6} 

𝑟1, 𝑟2, 𝑟3 are of the form 3𝑘, 3𝑘 + 1,3𝑘 + 2 

Required Probability =
3!×⁡2𝐶1×⁡

2𝐶1×⁡
2𝐶1

6×6×6
=

6×8

216
=

2

9
 

57. (c) 

𝑥 ≠ −4
⁡(|𝑥| − 3)(|𝑥 + 4|) = 6

⁡⇒ |𝑥| − 3 =
6

|𝑥 + 4|

 

 

Number of solutions = 2 

58. (2/9) 

𝐼 = ∫
𝑒𝑥(2 − 𝑥2)

1 − √1 − 𝑥2
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 = ∫ 𝑒𝑥 (
1

(1 − 𝑥)√1 − 𝑥2
+
√1 + 𝑥

√1 − 𝑥
)𝑑𝑥 

Let √
1+𝑥

1−𝑥
= 𝑓(𝑥) 

Then 𝑓′(𝑥) =
1

(1−𝑥)√1−𝑥2
 

⇒ 𝐼 = ∫ 𝑒𝑥(𝑓(𝑥) + 𝑓′(𝑥))𝑑𝑥 

= 𝑒𝑥𝑓(𝑥) + 𝑐 

⇒ 𝐼 = 𝑒𝑥√
1 + 𝑥

1 − 𝑥
+ 𝑐 

𝑟1, 𝑟2, 𝑟3 ∈ {1,2,3,4,5,6} 

𝑟1, 𝑟2, 𝑟3 are of the form 3𝑘, 3𝑘 + 1,3𝑘 + 2 

Required Probability =
3!×⁡2𝐶1×⁡

2𝐶1×⁡
2𝐶1

6×6×6
=

6×8

216
=

2

9
 

59. (c) ∫0
100𝜋

 
sin2⁡𝑥

𝑒
{
𝑥
𝜋
}
𝑑𝑥 = 100∫0

𝜋
 
sin2⁡𝑥

𝑒
𝑥
𝜋

𝑑𝑥 

Let 
𝑥

𝜋
= 𝑡 ⇒ 𝑑𝑥 = 𝜋𝑑𝑡 

𝐼 = 100𝜋∫0
1
 𝑒−𝑡sin2⁡𝜋𝑡𝑑𝑡 = 50𝜋∫0

1
 (1 − cos⁡2𝜋𝑡)𝑒−𝑡𝑑𝑡 

𝐼 = 50𝜋 [(−𝑒−𝑡)1 − (
𝑒−𝑡

1 + 4𝜋2
{−cos⁡2𝜋𝑡 + 2𝜋sin⁡2𝜋𝑡})

0

1

] 

= 50𝜋 [(1 −
1

𝑒
) −

1

(1 + 4𝜋2)
{
−1

𝑒
+ 1}] 

= 50𝜋 (1 −
1

𝑒
) (

4𝜋2

1 + 4𝜋2) =
200𝜋3

1 + 4𝜋2
(1 − 𝑒−1) 

∴ 𝛼 = 200(1 − 𝑒−1) 

 


