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Mid-Term Examinations  –  November 2021  

Programme : B.Tech.-BCE, BAC, BAI, MIM  Semester : Fall 2021-2022 

Course : Calculus and Laplace Transforms Code : MAT1001 

Faculty : Dr. Bhumika Choksi  Slot/Class No. : B11+B12+B13/0148 

Time     : 1½ hours Max. Marks : 50 

Answer all the Questions   

Q. No. Question Description Marks 

1 If 𝑣 = exp⁡(𝑏𝜃)cos⁡(𝑏 ln 𝑟), then find the value of 𝑣𝑟𝑟 +
1

𝑟
𝑣𝑟 +

1

𝑟2
𝑣𝜃𝜃. 

 
10 

2 The voltage 𝑉 in a circuit is slowly dropping out as the battery wears out satisfying 𝑉 = 𝐼𝑅. At 

the same time, the resistance 𝑅 is increasing at the resistor heats up. Find how the current 𝐼 is 

changing at the instant when R = 600 𝛺 and I = 0.04 𝛺. Also, R increases at 0.5 Ω/sec and V 

decreases at 0.01 Ω/sec. 

 

10 

3 Evaluate the following integral by changing the order of integration: 

                            ∫ ∫ 𝑥𝑦⁡𝑑𝐴
2𝑎−𝑦
𝑦2

𝑎

𝑎

0
. 

 

10 

4 A cylindrical hole of radius ‘b’ is bored through a sphere of radius ‘a’. Find the volume of the 

remaining solid. 10 

5 If 𝐹̅ = (𝑦2𝑐𝑜𝑠𝑥 + 𝑧3)𝑖̂ + (2𝑦𝑠𝑖𝑛𝑥 − 4)𝑗̂ + (3𝑥𝑧2 + 2)𝑘̂, then show that ∫ 𝐹̅
𝐶

°⁡𝑑𝑟̅̅ ̅ is 

independent of path of integration. Hence evaluate the integral when 𝐶 is any path joining 

𝑃(0, 1, −1) to 𝑄 (
𝜋

2
, −1, 2). 
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