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Mathematics 

Time: 3 Hours Total Marks: 100 
 Answer all questions to the point neatly and legibly  •  Do not leave any blank pages between 

answers   •    Indicate the question number correctly for the answer in the margin space 
 Answer all parts of a single question together  • Leave sufficient space between answers    
 Draw table/diagrams/flow charts wherever necessary  

Essay (2x20=40) 

1. Solve the following equations by Crammer’s Rule: 

ݔ + ݕ + ݖ = ݔ2    ,3 + ݕ3 + ݖ4 = ݔ    ,9 + ݕ2 − ݖ4 = −1   

Prove that ଵ
ଵା௫್ష೎ା௫್షೌ

+ ଵ
ଵା௫೎షೌା௫೎ష್

+ ଵ
ଵା௫ೌష್ା௫ೌష೎

= 1 

2. Evaluate the following integrals 

ݔ2)∫  • + ଶݔ)(3 + ݔ3 − 1)ଵ ଶൗ  ݔ݀ 

•  න ݔ log ݔ  ݔ݀ 

Find the divergence and curl of the vector തܸ = ଓ̅ݖݕݔ + ଔ̅ݕଶݔ3 + ଶݖݔ) − (ݖଶݕ ത݇ at the 

point (2, -1, 1).      

Short notes:  (8x5=40) 

3. Find Laplace transform of ݁௕௧ cos and sinଶ ݐܽ  .ݐ2

4. Find lim
௫→ିଶ

௫మି௫ି଺
(௫ାଶ)మ

. 

5. If ݖ = ݔ cosݕ − ݕ  cosݔ, find డ
మ௭

డ௫మ
 and డ

మ௭
డ௬మ

. 

6. In 256 sets of 12 tosses of a coin, in how many cases one can expect 8 heads and 

4 tails. 

7. Find the Laplace transform of ݁ଶ௧ + ଷݐ4 − 2 sin ݐ3 + 3 cos  .ݐ3

8. Solve the equation ݖଷ = 1. 

9. If ݔ௔ = ௕ݕ = ଶݕ ௖ andݖ = Show that ଵ ,ݔݖ
௔

+ ଵ
௖

= ଶ
௕
. 

10. Evaluate ∫ ௗ௫
(ଶ௫ିଷ)మ

. 

P.T.O 

 



 

Answer briefly: (10x2=20) 

11. Find the 80th term of 2, 5, 8, 11, ...... 

12. Write the simplest form of 8x(4)ିଷ ଶൗ . 

13. The regression equations of two variables x and y are ݔ = ݕ0.7 + ݕ  ,5.2 = ݔ0.3 +

2.8. Find the mean of the variables. 

14. Simplify (ୡ୭ୱ ఏା௜ ୱ୧୬ ఏ)ఴ

(ୡ୭ୱ ఏି௜ ୱ୧୬ ఏ)య
. 

15. Find ∫ sin ݔ గݔ݀
଴ . 

16. Find the mod of 61, 62, 62, 63, 61, 64, 63, 64, 60, 65, 63, 64, 65, 66, 64.  

17. Show that the three vectors ଓ̅ − 2ଔ̅ + 3ത݇,  2ଓ̅ + 3ଔ̅ − 4ത݇, −7ଔ̅ + 10ത݇ are collinear. 

18. Find ݃߮݀ܽݎ if ߮ = ଶݕݔ +  .ଷݖݕ

19. Solve ௗ௬
ௗ௫

= ݁ଷ௫ିଶ௬. 

20. Find AB where ܣ = ቂ2 1
3 2ቃ, ܤ = ቂ−3 2

5 −3ቃ. 
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