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Programme: B.E. Semester: I 
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Course Code: 21MA1BSCDE Max Marks: 100 

Course: Calculus and Differential Equations  
                                

 

Instructions:  1. Answer any FIVE full questions, choosing one full question from each unit. 

          2. Missing data, if any, may be suitably assumed.  
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  UNIT - I CO PO Marks 

 

1 
 

a) With the usual notations prove that  tan𝜑 = 𝑟
𝑑𝜃

𝑑𝑟
 for the curve 

 𝑟 = 𝑓(𝜃). 
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 b) Show that the following pairs of curves 𝑟 = 𝑎(1 + sin 𝜃) and 

 𝑟 = 𝑎(1 − sin 𝜃) intersect orthogonally. 

 
CO1 

 
PO1 

 

7 

 c) Find the radius of curvature for the curve 𝑥3 + 𝑦3 = 3𝑎𝑥𝑦 at the 

point (
3a

2
,
3a

2
). 
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  UNIT - II 
   

2 a) Expand log𝑒 sec 𝑥 by Maclaurin series up to the term containing 

𝑥4. 
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 b) If 𝑢 = 𝑓(𝑥 − 𝑦, 𝑦 − 𝑧, 𝑧 − 𝑥) show that 
𝜕𝑢

𝜕𝑥
+

𝜕𝑢

𝜕𝑦
+

𝜕𝑢

𝜕𝑧
= 0. 
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 c) Examine the function 𝑥𝑦(𝑎 − 𝑥 − 𝑦) for extreme values.  
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  OR    

3 a) If 𝑢 = log⁡(𝑥3 + 𝑦3 + 𝑧3 − 3𝑥𝑦𝑧) show that 

 (
𝜕

𝜕𝑥
+

𝜕

𝜕𝑦
+

𝜕

𝜕𝑧
)
2

𝑢 =
−9

(𝑥+𝑦+𝑧)2
. 
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 b) If 𝑧 = 𝑓(𝑥, 𝑦), 𝑥 = 𝑒𝑢 + 𝑒−𝑣⁡ and 𝑦 = 𝑒−𝑢 − 𝑒𝑣, prove that  

𝑧𝑢 − 𝑧𝑣 = 𝑥𝑧𝑥 − 𝑦𝑧𝑦. 
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c) If 𝑥 + 𝑦 + 𝑧 = 𝑢, 𝑦 + 𝑧 = 𝑣, 𝑧 = 𝑢𝑣𝑤 then show that  
𝜕(𝑥,𝑦,𝑧)

𝜕(𝑢,𝑣,𝑤)
= 𝑢𝑣. 
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  UNIT – III 
   

 
4 

 
a) Find the rank of the matrix [

1 ⁡1 −1 0
4⁡ 4 −3 1
2⁡⁡ 2 ⁡⁡⁡2 ⁡2
0⁡⁡ 9⁡⁡ ⁡2 3

] by reducing it to 

echelon form. 
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U.S.N.           



 

 

 
 

b) Apply Gauss Seidel method to find the approximate solution of 

20𝑥 + 𝑦 − 2𝑧 = 17,  3𝑥 + 20𝑦 − 𝑧 = −18⁡ and 

2𝑥 − 3𝑦 + 20𝑧 = 25. 
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c) Find the largest eigen value and eigen vector of the matrix  

𝐴 = [
6 −2 2
−2 3 −1
2 −1 3

] using Rayleigh’s power method by taking 

the initial vector as [1, 1, 1]𝑇. 
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  UNIT - IV 
   

5 a) Solve ⁡cos 𝑥 ⁡(𝑒𝑦 + 1)𝑑𝑥 + sin 𝑥 ⁡𝑒𝑦𝑑𝑦 = 0. CO1 PO1 6 

 b) Find the orthogonal trajectories of the family of curves 
nn anr =cos . 
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 c) Solve ⁡𝑥𝑦⁡𝑝2 − (𝑥2 + 𝑦2)𝑝 + 𝑥𝑦 = 0. CO1 PO1 7 

  OR 
   

 

6 
 

a) Solve 
𝑑𝑥

𝑑𝑦
+

𝑥

𝑦
= 𝑥3𝑦2. 
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 b) Show that family of parabolas⁡𝑦2 = 4𝑎(𝑥 + 𝑎) is self-

orthogonal. 
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 c) Obtain general and singular solution of 𝑥𝑝3 − 𝑦𝑝2 + 1 = 0.  
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  UNIT - V 
   

 

7 
 

a) Solve  
𝑑2𝑦

𝑑𝑥2
− 4𝑦 = cosh(2𝑥 − 1) + 3𝑥. 
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 b) Solve (𝐷2 − 2𝐷 + 2)𝑦 = ⁡ 𝑒𝑥 tan 𝑥 by the method of variation of 

parameters. 
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 c) Solve (𝑥2𝐷2 − 𝑥𝐷 + 1)𝑦 = 𝑥2 log 𝑥. CO2 PO1 6 
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