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SECTION A 

Answer ALL questions:         (10 x 2 = 20) 

1. If the Revenue function 𝑅′(𝑥) = 12 − 8𝑥 + 𝑥2. Determine the total revenue and demand function. 

2. Integrate 𝑥
3

2 + 𝑥
1

4 with respect to 𝑥.  

3. Find the maximum value of the directional derivative of 𝜑 = 2𝑥2 + 3𝑦2 + 5𝑧2 at the point (1, 1 − 4). 

4.   If 𝐹⃗ = 𝑡3𝑖 + 𝑡2𝑗 + (3𝑡 + 1)𝑘⃗ . Find 
𝑑2 𝐹⃗⃗ 

𝑑𝑡2
. 

5. Show that 𝐹⃗ = 𝑧𝑖 + 𝑥𝑗 + 𝑦𝑘⃗  is solenoidal. 

6. Identify the degree of the differential equation 𝑦 = √𝑥
𝑑𝑦

𝑑𝑥
+

𝑘
𝑑𝑦

𝑑𝑥

. 

7. State Shifting property in Laplace Transforms. 

8. Prove that 𝐿{1} =
1

𝑠
 𝑖𝑓 𝑠 > 0. 

9. Define Linear Programming problem. 

10. Define Sperman’s rank correlation coefficient. 

SECTION B 

Answer any FIVE questions:         (5 x 8 = 40) 

11. If supply function is 𝑦 = 2𝑥2 + 4, given 𝑥0 = 2, 𝑝
0

= 12. Find the producer surplus. 

12. A particle moves along a curve whose position vector at any time 𝑡 is given by 𝑟 = 𝑡3𝑖 + (𝑡2 − 1)𝑗 + 4𝑡𝑘⃗ . 

Find the velocity and acceleration at time 𝑡 = 1. 

13. Prove that 𝑑𝑖𝑣 𝑟𝑛𝑟 = (𝑛 + 3)𝑟𝑛. 

14. Find the center of gravity of a semi-circular lamina defined by 𝑥2 + 𝑦2 ≤ 4; 𝑥 ≥ 0. 

15. A 12𝑣 battery is connected to a simple series circuit in which the inductance is 
𝐻

2
 and resistance is 10Ω. 

Determine the current 𝑖 of 𝑖(0) = 0. 

16. Evaluate ∫ 𝑒−2𝑡 sin 3𝑡 𝑑𝑡
∞

0
. 

17. Find 𝐿−1 [
1

(𝑠+1)(𝑠+3)
]. 

18. From the following data calculate the coefficient of correlation. 

𝑋 1 2 3 4 5 

𝑌 10 20 30 40 50 

 

SECTION C 

Answer any TWO questions:         (2 x 20 = 40) 

19. (a) The quantity sold and the corresponding price, under monopoly is determined by the demand function 

𝑦 = 16 − 𝑥2 and the marginal cost function 𝑦′  = 6 + 𝑥 in such a way as to maximize the profit. Determine 
the corresponding consumer surplus. 
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(b) Evaluate ∫ ∫ 𝑥𝑦(𝑥 + 𝑦)
2

1
𝑑𝑦𝑑𝑥

3

0
 and ∫ ∫ 𝑥𝑦(𝑥 + 𝑦)

3

0
𝑑𝑥𝑑𝑦

2

1
 and show that they are equal.  

         (8+12) 

20. (a) If 𝑓(𝑥) = 𝑥(𝑥2 − 4)2, 1 ≤ 𝑥 ≤ 3. Prove that ∫ 𝑓(𝑥)𝑑𝑥
𝑏

𝑎
= −∫ 𝑓(𝑥)𝑑𝑥

𝑎

𝑏
 

 (b) Evaluate ∇(log 𝑟) where 𝑟 = |𝑟 |, 𝑟 = 𝑥𝑖 + 𝑦𝑗 + 𝑧𝑘⃗ .    (12+8) 

21. (a) Solve 
𝑑2𝑦

𝑑𝑡2
+ 4

𝑑𝑦

𝑑𝑡
− 5𝑦 = 5 given that 𝑦 (0)  =  2, 𝑦′ (0)  =  2 when 𝑡 =  0. 

(b) A fossilized bone is found to contain 
1

1000
 to the original amount of  𝐶14  (Carbon – 14). Determine the age 

of the fossil.       (12+8) 

22. Calculate the standard deviation, coefficient of variation and variance for the following data:  

No. of students 5 15 25 35 45 55 

Marks 10 20 30 50 40 30 

(20) 
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