
  

 

SCHOOL OF ADVANCED SCIENCES 

Winter Semester 2023-2024  

Continuous Assessment Test –I 

Programme Name & Branch :    B Tech 

Slot:                                               B2+TB2+TBB2 

Course Name & code:                  Differential Equations and Transforms & BMAT102L 

Class Number (s):                 VL2023240501562/1540/1550/1551/1536 

 Exam Duration: 90 Min.                                                   Maximum Marks: 50 

General instruction(s): Answer ALL Questions 

(Only a calculator is to be permitted) 

Q.No. Questions Max 

Marks 

Course 

Outcome  

Bloom’s 

Taxonomy 

1.  

Solve the differential equation by the method of 

undetermined coefficients 

      𝑥2  
𝑑2𝑦

𝑑𝑥2
+ 4𝑥 

𝑑𝑦

𝑑𝑥
+ 2𝑦 = 𝑥 +

1

𝑥
  

 

 

 

10 

 

 

CO1 

 

 

BL2 

2.  

Solve by the method of variation of parameters  

𝑑2𝑦

𝑑𝑥2
+ 𝑦 = 𝑠𝑒𝑐2𝑥 

 

 

       10 

 

 

CO1 

 

 

BL2 

3.  

A series circuit contains a resistor R=24 ohms, an 

inductor with L= 2 H, a capacitor with C=0.005 F, 

and a generator producing a voltage of 

E(t) = 12 sin 10t . Find the charge at time t. 

 

 

 

10 

 

 

CO1 

 

 

 

BL3 

4.  

(i) Form the partial differential equation 

by eliminating arbitrary function ‘f’ 

from 𝑓(𝑧 − 𝑥𝑦, 𝑥2 + 𝑦2) = 0. 

(ii) Solve 𝑧 = 𝑝𝑥 + 𝑞𝑦 + (
𝑞

𝑝
− 𝑝) 

 

 

 

5+5 

 

CO1 

 

 

BL2 

5.  

Solve 

 (𝑧2 − 2𝑦𝑧 − 𝑦2) 𝑝 + (𝑥𝑦 + 𝑧𝑥)𝑞 =  𝑥𝑦 − 𝑧𝑥 

 

 

10 

 

CO1 

 

 

BL2 
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      KEY 

1.      

 

 

 
Let the trail solution be 𝑦 = 𝐴𝑒 ௭ + 𝐵𝑧𝑒ି௭. 
Now, 

𝐴𝑒௭ − 2𝐵𝑒ି௭ + 𝐵𝑧𝑒ି௭ + 3𝐴𝑒 ௭ + 3𝐵𝑒ି௭ − 3𝐵𝑧𝑒ି௭ + 2𝐴𝑒௭ + 2𝐵𝑧𝑒ି௭ = 𝑒௭ + 𝑒ି௭ 
Comparing we have, A=1/6 ; B=1. 

 
2.    

 



 
3.  The differential equation for the LCR circuit is governed as  

𝐿
𝑑ଶ𝑄

𝑑𝑡ଶ
+ 𝑅 

𝑑𝑄

𝑑𝑡
+

𝑄

𝐶
= 𝐸(𝑡) 

(𝑖. 𝑒) (𝐷ଶ + 12 𝐷 + 100) 𝑄 = 6 sin 10𝑡 
Therefore, the complementary solution is , 

𝑄௛(𝑡) =  𝑒ି଺௧ (𝐴 cos 4𝑡 + 𝐵 sin 4𝑡)  
Let the trail solution be   

𝑄௣(𝑡) =  𝐶 cos 10𝑡 + 𝐷 sin 10𝑡  
Now, 

−100 𝐶 cos 10𝑡 − 100𝐷 sin 10𝑡 − 120𝐶 sin 10𝑡 + 120𝐷 cos 10𝑡 + 100𝐶 cos 10𝑡

+ 100𝐷 sin 10𝑡 = 6 sin 10𝑡 

               Which implies that = ିଵ

ଶ଴
 ; D=0 . 

                Therefore , the charge is 𝑄(𝑡) =  𝑒ି଺௧ (𝐴 cos 8𝑡 + 𝐵 sin 8𝑡) − 
ୡ୭ୱ ଵ଴௧

ଶ଴
 . 

4.    

 



 

(ii)   

      

 

 

 



5.    
This is a Lagrange’s linear equation with 𝑃 = 𝑧ଶ − 2𝑦𝑧 − 𝑦ଶ ; 𝑄 = 𝑥𝑦 + 𝑧𝑥 ; 𝑅 = 𝑥𝑦 − 𝑧𝑥. 
The Subsidiary equations are  

𝑑𝑥

𝑧ଶ − 2𝑦𝑧 − 𝑦ଶ
=  

𝑑𝑦

𝑥𝑦 + 𝑧𝑥
=  

𝑑𝑧

𝑥𝑦 −  𝑧𝑥
 

Comparing the last two ratios, we have  
𝑦 𝑑𝑦 − 𝑑(𝑦𝑧) − 𝑧 𝑑𝑧 = 0 

Integrating we get,  
𝑦ଶ − 2𝑦𝑧 − 𝑧ଶ = 𝑎 

Using the multipliers x,y,z each of the above ratios = 
௫ ௗ௫ା  ௗ௬ା௭ ௗ௭

଴
 

after integrating, we get, 𝑥ଶ + 𝑦ଶ + 𝑧ଶ = 𝑏  
Therefore the general solution of the given equation is 𝑓൫𝑦2 − 2𝑦𝑧 − 𝑧2, 𝑥2 + 𝑦2 + 𝑧2൯ = 0. 

 
***************************************************** 

 
 
 


