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USN            

 

FIRST Semester B. E. Degree Semester End Examination (SEE), Jan/ Feb 2024 

 

Calculus, Differential Equations and Linear Algebra    

(Model Question Paper - 1) 

[Time: 3 Hours]   [Maximum Marks: 100] 

 Instructions to students: 
 

i. Answer FIVE FULL Questions as per choice. 

ii. Use BLACK ball point pen for text, figure, table, etc. 

 

  Module-1 
Marks CO 

RBT 

Level 

1. a) 
With usual notation, prove that 
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 6 L2 CO1 

 b) Using Maclaurin’s expansion series prove that    
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7 L2 CO1 

 c) Find the radius of curvature of the curve x3+y3 = 3axy at  the point (3a/2,3a/2) 7 L2 CO1 

OR 

2. a) Obtain the pedal equation of the curve )cos1( −= ar and hence show that 

ar2)3/2(=  
6 L2 CO1 

 b) 
,,, uvwzvzyuzyx ==+=++  find the value of 
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 7 L2 CO1 

 c) Examine the following function for extreme values of the function   
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7 L2 CO1 

  Module-2 
   

3. a) 
Evaluate   
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 6 L2 CO2 

 b) 
Evaluate dxdyxy

a ax

a

x

 
4

0

2

4

2

by changing the order of integration 

 

7 L2 CO2 

 c) 
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=  7 L2 CO2 

OR 

4. a) 
Evaluate dxdye yx
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by changing in to polar coordinates 6 L2 CO2 
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 b) Find the area between the parabolas y2 = 4ax & x2 = 4ay 7 L2 CO2 

 c) 
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 7 L2 CO2 

  Module-3    

5. a) Show that 3 2 2=(6xy+z )I+(3x -z)J-(3xz - y)KF is irrotational, find  such that

F = . 

 

6 L2 CO3 

 b) 
Find the angle between surfaces 𝑥2 + 𝑦2 + 𝑧2 = 9 & 𝑥2 + 𝑦2 − 3 = 𝑥 at (2,-1,2) 7 L2 CO3 

 c) Find the scale factors of cylindrical system 
7 L2 CO3 

OR 

6. a) 
Find Curl (Curl𝐹⃗) where 𝐹⃗=𝑥𝑦𝑖̂ + 𝑦2𝑧𝑗̂ + 𝑧2𝑦𝑘̂ 6 

L2 CO3 

 b) Find the directional derivatives of 𝜙 = 𝑥2𝑦𝑧 + 4𝑥𝑧2 at (-1,-2,-1) in the direction 

of the vector 2𝑖-̂𝑗̂-2𝑘̂ 
7 

L2 CO3 

 c) Prove that cylindrical system is orthogonal. 7 
L2 CO3 

  Module-4  
  

7. a) Solve 
𝑑𝑦

𝑑𝑥
+ 𝑥𝑠𝑖𝑛2𝑦 = 𝑥3𝑐𝑜𝑠2y 6 L2 CO4 

 b) Given xkey x 32 += − ,  find the member of its orthogonal trajectories 

passing through the point (0,3) 
 

7 L2 CO4 

 c) ( )2 2 -xSolve D +2D+4 y=2x +3e  7 L2 CO4 

OR 

8. a) ( ) ( ) 0532235 42233224 =−−+−+ dyyyxyxdxxyyxxSolve  6 L2 CO4 

 b) 
03,002

2

2

====−+ xforyygiveny
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yd
Solve  7 L2 CO4 

 c) By the method of variation of parameters solve    4 tan 2y y x + =  7 L2 CO4 

  Module-5    

9. a) Reduce the matrix into its normal form and hence find its rank  

1 2 4 3

2 4 6 8

4 8 12 16

1 2 3 4

A

 
 
 =
 
 
 

.  
6 L2 CO5 

 b) Solve the system of equations by Gauss siedel  method: 2x + 5y + 7z = 52,   2x + 

y – z = 0,    x + y + z = 9. 
7 L2 CO5 

 c) Find the largest eigen value and the corresponding eigen vector of the matrix   
7 L2 CO5 
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A = 










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

201

020

102

by power method, use [
1
0
0
] as initial vector, take five iterations.  

OR 

10. a)  

Find the rank of the matrix

 

91 92 93 94 95

92 93 94 95 96

93 94 95 96 97

94 95 96 97 98

95 96 97 98 99
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 
  

 
 

6 

 

L2 

 

CO5 

 b) For what values of λ and μ the system of equations 2x+3y+5z = 9,             7x+3y-

2z = 8, 2x+3y+λz = μ has (i) no solution, (ii) a unique solution and   (iii) an 

infinite number of solutions. 

7 L2 CO5 

 c) Solve the following system of equations by Gauss-Elimination method:  

8; 2 4; 3 5 7 14x y z x y z x y z+ + = − − + = − + − =  
7 L2 CO5 

********* 

 


