
FIRST AND SECOND SEMESTER B. TECH. (ENGINEERING) DEGREE 

MODEL QUESTION PAPER 

EN 14 102 - ENGINEERING MATHEMATICS II 

Time : 3 Hrs                                                                                                        Max : 100 marks 

                                                                                                                                    

Part A (Answer any EIGHT questions) 

1. Solve : ቀͳ + ݁೤ೣቁ ݔ݀ + ቀͳ − ௫௬ቁ ݁೤ೣ݀ݕ = Ͳ  
2. Solve: ሺ�ଶ − Ͷ� + ͵ሻݕ =  ݔ͵݊݅ݏ

3. Find the orthogonal trajectories of the cardioids  ݎ = ܽሺͳ −  ሻ�ݏ݋ܿ

4. Find (a) L (ݐଶ ݐʹ݊݅ݏሻ (b) L { 
ଵ−௖௢௦௧௧ } 

5. Find  �−ଵ ቀ ଶ௦+ଵሺ௦+ଶሻሺ௦−ଵሻమቁ 

6. Find the constants ܽ, ܾ, ܿ so that the following vector is irrotational �̅  = ሺݔ + ݕʹ + ሻ݅ݖܽ + ሺܾݔ − ݕ͵ − ሻ݆ݖ + ሺͶݔ + ݕܿ +  ሻ݇ݖʹ

7. Find the angle between the surfaces ݔଶ − ଶݕ − ଶݖ = ͳͳ ܽ݊݀ ݕݔ + ݖݕ + ݔݖ = ͳ8 at the 

point ሺ͸,Ͷ,͵ሻ. 

8. State Gauss divergence theorem and Stokes theorem. 

9. If ⃗ݎ = ଓ⃗ݔ + ଔ⃗ݕ + ݀ܽݎ݃ show  that ⃗⃗݇ݖ ቀଵ௥ቁ = − ௥⃗௥య 

10. Using Greens theorem in the plane evaluate ׬ ሺݕݔ + ݔଶሻ݀ݕ +௖  where c is the , ݕଶ݀ݔ

closed curve of the  region bounded by ݕ = ݕ ݀݊ܽ ݔ =  ଶݔ

                                                                                                                                  (8 × ͷ = ͶͲ ݉ܽݏ݇ݎ) 

Part B (Answer all questions) 

       11. (a) (i)Solve   ௗ௬ௗ௫ = ௫−௬+ଷଶ௫−ଶ௬+ହ = Ͳ 

                     (ii) Solve (�ଶ − Ͷ� + Ͷሻݕ =  ݔ݊݅ݏଶ݁ଶ௫ݔ8

Or 

        (b) (i)Using the method of variation of parameters solve ሺ�ଶ + Ͷሻݕ = tan   ݔʹ

               (ii) Solve  ݔଶ ௗమ௬ௗ௫మ + ݔ ௗ௬ௗ௫ + ݕ =  ሻݔ݃݋ሺ݈݊݅ݏݔ݃݋݈

 



12 (a) (i) Find  �−ଵ �మሺ�మ+௔మሻሺ௦మ+௕మሻ  
           (ii) Find � ቀ׬ ௘�௦�௡௧௧௧଴  ቁݐ݀

                                        Or 

       (b) Solve ݕ′′ − ′ݕ͵ + ݕʹ = Ͷݐ + ݁ଷ௧given thatݕሺͲሻ = ͳ ܽ݊݀1 - = (0)′ݕ 

13. (a) (i)Prove that ∇ଶሺrnሻ = nሺn + ͳሻrn−ଶ and hence deduce ∇ଶ ቀଵ௥ቁ = Ͳ 

             (ii)Prove that ⃗ݕ͵ =   ܣସݖଶଓ⃗ + 4ݔଷݖଶଔ⃗  -3ݔଶݕଶ݇⃗⃗   is a solenoidal vector while  

௭݁ݕݔʹ =   ܤ⃗⃗                    ଓ⃗+ݔଶ݁௭ ଔ⃗+ݔଶ݁ݕ௭ ݇⃗⃗ is an irrotational vector 

Or 

        (b) (i) Find the value of the constants ɉ and Ɋ so that surface  ɉݔଶ- Ɋݖݕ = ሺ� + ʹሻݔ and               Ͷݔଶݕ + ଷݖ = Ͷ ݉ܽݐݎ݋ ݐܿ݁ݏݎ݁݊݅ ݕℎݐ ݐܽ ݕ݈݈ܽ݊݋݃݋ℎ݁ ݐ݊݅݋݌ሺͳ, −ͳ,ʹሻ 

               (ii) Prove that ݀݅ݒ ቀ ௥⃗௥యቁ = Ͳ 

14. (a) Use Gauss divergence theorem to evaluate׭ ݂⃗௦ ,ݏ݀̂݊.   ଶ݇⃗⃗ andݖ+ଶଔ⃗ݕ4xଓ⃗-2 = ݂⃗ ݁ݎℎ݁ݓ

         s is the  surface bounding the region  ݔଶ + ଶݕ = Ͷ , ݖ = Ͳ ܽ݊݀ ݖ = ͵      

Or 

       (b) Verify Stokes theorem for a vector field ⃗ܣ = ሺݔଶ -ݕଶሻଓ⃗ +ʹݕݔଔ⃗  in the rectangular region  

       of the ݖ = Ͳplane bounded by the lines ݔ = Ͳ, ݔ = ܽ, ݕ = Ͳ and ݕ = ܾ 

  






















