
                                                                                                                                       
 

 

DEROZIO MEMORIAL COLLEGE 

B.Sc. 2nd Semester Honours  

Internal Examination    2020 

MTMACOR04T – MATHEMATICS (CC04) 

Differential Equation and Vector Calculus 

Time Allotted: 1 Hours                                                                              Full Marks: 10 

The figures in the margin indicate full marks.                                                                    

Candidates are required to give their answers in their own words as far as practicable. 

All symbols are of usual significance. 

                                      Answer any five questions                       2  5 = 10   

1. Show that the substitution 𝑧 = sin 𝑥 transforms the equation  

𝑑2𝑦

𝑑𝑥2 + tan 𝑥 
𝑑𝑦

𝑑𝑥
+ 𝑦 cos2 𝑥 = 0  into  

𝑑2𝑦

𝑑𝑧2 + 𝑦 = 0 

 

2. Solve the differential equation 
𝑑𝑦

𝑑𝑥
=  sin(𝑥 + 𝑦) 

 

3. Solve the differential equation (𝑥 + 𝑦 + 1)𝑑𝑥 = (2𝑥 + 2𝑦 + 1)𝑑𝑦 

 

4. Solve the differential equation (1 + 𝑥)
𝑑𝑦

𝑑𝑥
− 𝑥𝑦 = 1 − 𝑥 

By using method of variation of parameters. 

 

5. Solve the differential equation (𝐷2 − 2𝐷 + 5)𝑦 = 12 + 25𝑥2 

By using method of undetermined coefficients. 

 

6. If 𝐴 = 2𝑖̂ + 3𝑗̂ + 4𝑘̂ and 𝐵⃗⃗ = 3𝑖̂ + 4𝑗̂ + 5𝑘̂, find the angle 

between 𝐴 and 𝐵⃗⃗  

 



                                                                                                                                       
 

7. If 𝐴  +  𝐵⃗⃗  = 5𝑖̂ + 3𝑗̂ + 2𝑘̂ and 𝐴 𝑋 𝐵⃗⃗ = 7𝑖̂ + 11𝑗̂ + 𝑘̂, find 𝐴 and 

𝐵⃗⃗. 

 

8. If 𝐴  +  𝐵⃗⃗  + 𝐶 = 0⃗⃗, prove that and 𝐴 𝑋 𝐵⃗⃗ = 𝐵⃗⃗ 𝑋 𝐶 = 𝐶 𝑋 𝐴.  

 

9. Determine 𝜆 and 𝜇 such that the points (−1, 3, 2), (−4, 2, −2) and 

(5, 𝜆, 𝜇) are collinear. 

 

 

 


