
 
 

              
            

First Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026 
Differential Calculus and Linear Algebra : EEE Stream    

 

Time: 3 hrs.                                                                                                Max. Marks: 100 
 

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
                     2. M : Marks , L: Bloom’s level , C: Course outcomes.    
                    3. VTU Handbook is permitted. 
  

                  Module – 1 M L C 
Q.1 a. With usual  notations, prove that ݊ܽݐ∅ = ݎ ௗఏ

ௗ௥
.  

 

6 L2 CO1 

 b. Find angle between the following curves  ݎ = ܽ log ݎ    &   ߠ = ௔
୪୭୥ ఏ

. 
 

7 L2 CO1 

 c. Show that the radius of curvature of the curve   ݎ௡ = ܽ௡ܿߠ݊ݏ݋  varies inversely as   
 .௡ିଵݎ
 

7 L2 CO1 

                                                                           OR 
Q.2 a. Find the radius of curvature of the curve ݔଷ + ଷݕ =  at the point ݕݔ3ܽ

(3a/2,3a/2). 
 

6 L2 CO1 

 b. Show that the following pair of curves cut orthogonally: 
ݎ  = ܽ(1 + sinݎ    &   (ߠ = ܽ(1 − sinߠ)   
 

7 L2 CO1 

 c. Find the pedal equation ݎଶ = ܽଶߠ2ܿ݁ݏ.    
 

7 L2 CO1 

                                                                      Module – 2  
Q.3 a. Expand  log(sec x) in powers of x up to the term containing ݔସ. 

 
6 L2 CO1 

 b. 
Evaluate ݅) lim௫→଴ ቀ

௔ೣା௕ೣା௖ೣ

ଷ
ቁ
ଵ ௫ൗ

   ݅݅) lim௫→గ/ଶ(ݔܿ݁ݏ)௖௢௧௫   . 
 

7 L2 CO1 

 c. Discuss the maxima and minima of the function 
(ݕ,ݔ)݂  = ଷݔ + ଷݕ − ݔ3 − ݕ27 + 24. 
 

7 L3 CO1 

                                                                           OR 
Q.4 a. If ݑ = ݂ ቀ௫

௬
, ௬
௭

, ௭
௫
ቁ, prove that ݔ డ௨

డ௫
+ ݕ డ௨

డ௬
+ ݖ డ௨

డ௭
= 0. 

 

6 L2 CO1 

 b. If    ݑ = ଶݔ + ଶݕ + ,ଶݖ ݒ = ݕݔ + ݖݕ + ݓ,ݔݖ = ݔ + ݕ +  evaluate Jacobian  ݖ
of   u. v, w  with respect to  x, y, z.              
 

7 L3 CO1 

 c. If ݑ = ଶݔ + ଶݕ + ݔ   ,ଶݖ = ݁ଶ௧,   ݕ = ݖ   ,ݐ3ݏ݋ܿ = Find ௗ௨   .ݐ3݊݅ݏ
ௗ௧

 . 
 

7 L2 CO1 

                                                                      Module – 3  
Q.5 a. Solve (ݔݏ݋ܿ ݕ + ݕ݊݅ݏ + ݔ݀(ݕ + ݔ݊݅ݏ) + ݕݏ݋ܿݔ + ݕ݀(ݔ = 0. 

 
6 L2 CO1 

 b. Find a solution for the non-linear differential equation 
ଶ݌ݕݔ  − ଶݔ) + ݌(ଶݕ + ݕݔ = 0. 
 

7 L2 CO1 

 c. Solve   (ݔ݌ − ݕ݌)(ݕ + (ݔ =  by reducing into Clairaut’s form, taking ݌2
the substitutions   ݔଶ = ܺ, ଶݕ   = ܻ. 
 

7 L2 CO1 

                                                                           OR 
Q.6 a. Solve ௗ௬

ௗ௫
+ ݔ݊ܽݐ ݕ =  .ݔܿ݁ݏଷݕ 

 

6 L2 CO1 
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 b. Solve (ݕݔ + ଶݕ + ݔ݀(ݕ + ଶݔ) + ݕݔ3 + ݕ݀(ݔ2 = 0. 
 

7 L2 CO1 

 c. Find the orthogonal trajectories of curve rn = an sinn. 
 

7 L3 CO1 

                                                                      Module – 4  
Q.7 a. Solve ௗ

య௬
ௗ௫య

− ௗమ௬
ௗ௫మ

+ 4 ௗ௬
ௗ௫
− ݕ4 = 0. 

 

6 L2 CO1 

 b. Solve ݔଶ ௗ
మ௬

ௗ௫మ
− ݕ2 = ଶݔ + ଵ

௫
.      

  

7 L2 CO1 

 c. Solve by the method of variation of parameters ௗ
మ௬

ௗ௫మ
+ ݕ =  .ݔ݊ܽݐ

 

7 L2 CO1 

                                                                           OR 
Q.8 a. Solve   ௗ

మ௬
ௗ௫మ

+ 3 ௗ௬
ௗ௫

+ ݕ2 =  .ଶݔ12
 

6 L2 CO1 

 b. Solve ݕᇱᇱ − ᇱݕ6 + ݕ9 = 5݁ଷ௫ −  .ݔ2݊݅ݏ
 

7 L2 CO1 

 c. Solve (3ݔ + 2)ଶݕᇱᇱ + ݔ3)3 + ᇱݕ(2 − ݕ36 =  .ݔ8
 

7 L2 CO1 

                                                                      Module – 5  
Q.9 a. 

Determine the rank of the matrix   ൥
૚ ૛
૛ ૜
૚ ૜

      
૜ ૛
૞ ૚
૝ ૞

൩ 

 

6 L2 CO2 

 b. Solve the following system of equations by Gauss seidal 
ݔ10 + ݕ + ݖ = ݔ     ,12 + ݕ10 + ݖ = ݔ     ,12 + ݕ + ݖ10 = 12, Carry out three 
iteration.    
 

7 L2 CO2 

 c. Find the dominant eigen value and the corresponding eigen vector of the 

matrix  ܣ = ൥
2    0       1

0       2      0
1      0       2

൩ by power method.  With initial Eigen vector 

[1  0  0]ᇱ .     Carry out four iterations.    
 

7 L3 CO2 

                                                                           OR 
Q.10 a. Solve by Gauss elimination method 

ݔ  + ݕ + ݖ = ݔ     ,9 − ݕ2 + ݖ3 = ݔ2     ,8 + ݕ − ݖ = 3. 
 

6 L2 CO2 

 b. Investigate the values of ߤ ݀݊ܽ ߣ , such that the system of equations 
ݔ     + ݕ + ݖ = ݔ    , 6 + ݕ2 + ݖ3 = ݔ     ,10 + ݕ2 + ݖߣ =   have  ߤ
i)    Unique solution     ii)  No solution      iii)   Infinitely many solution. 
 

7 L3 CO2 

 c. 
Find the Eigen values and Eigen vectors of the matrix൥

1 1 3
1 5 1
3 1 1

൩. 

 

7 L2 CO2 

                                                                       
 

* * * * * 
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