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1A. Expand f(x, y) = exsiny in powers of x and y up to third degree terms.  
   

3 Marks 

1B. 

Find the nature of the series 
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3 Marks 

1C. 

Find the area common to the curves r = a(1-cos ) and r = a sin , using 

double integration.  

 

 

4 Marks 

 

2A. Change the order of integration and evaluate ∫
1

0
∫ 𝑥𝑦 𝑑𝑥𝑑𝑦

2−𝑦

√𝑦
 

 

  3 Marks 

2B. 
Using beta gamma functions, show that ∫ √sin 𝜃

𝜋
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 𝑑𝜃 . ∫
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3 Marks 

2C. Test the nature of series 𝑥 −
𝑥2

2
+

𝑥3

3
−

𝑥4

4
+

𝑥5

5
− ⋯  

 

4 Marks 

 

3A. 

Find the equation of a sphere whose great circle is  

x2 + y2 + z2  + 10y – 4z = 8, x + y + z = 3.    

   

3 Marks 

3B. Find the volume common to the cylinders x2 + y2 = a2 and x2 + z2 = a2.  

3 Marks 

3C. 
Find the Laplace transform f(t) = {

1,     0 ≤ 𝑡 < 2
−1,      2 ≤ 𝑡 < 4

 where f(t + 4) = f(t) 

for all t.  

4 Marks 

Instructions to Candidates: 

 Answer ALL the questions. All full questions carry equal marks. 
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4A. Find the extreme values of 𝑓(𝑥, 𝑦) = 𝑥𝑦 (𝑎 − 𝑥 − 𝑦) 
   

3 Marks 

4B. 
If u = tan-1 
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yx 33

 then show that xux + yuy = sin 2u 

 

3 Marks 

4C. 
Find the inverse Laplace transform of 

𝑠2

(𝑠−2)3
. 

 

4 Marks 

 

5A. 
Evaluate 

0
lim
x

 
2

)1log(

x

xxe x 
    3 Marks 

5B. 
Solve using Laplace transform: 

𝑑2𝑥

𝑑𝑡2
+ 2 

𝑑𝑥

𝑑𝑡
+ 5𝑥 =

𝑒−𝑡 sin 𝑡,          𝑥(0) = 0, 𝑥′(0) = 1. 
 

 

3 Marks 

5C. 

If u = eax + by f (ax – by) then using the concept of composite functions 

show that b 
x

u




 + a 

y

u




 = 2 abu    

 

 

4 Marks 

 


