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NOTE: Attempt any FIVE questions out of 7. All questions carry equal marks. Use of 

approved type Scientific Calculator is allowed. (5x14=70 Marks) 

 

1a)If x and y are real, solve the equation   
𝑖𝑦

𝑖𝑥+1
−

3𝑦+4𝑖

3𝑥+𝑦
= 0. 

b) Prove that   
(cos 5𝜃−𝑖𝑠𝑖𝑛 5𝜃)2(cos 7𝜃+𝑖𝑠𝑖𝑛 7𝜃)−3

(cos 4𝜃−𝑖𝑠𝑖𝑛 4𝜃)9(cos 𝜃+𝑖𝑠𝑖𝑛 𝜃)5 = 1.            (7+7 marks) 

2 a)Find the roots common to the equations  𝑥4 + 1 = 0    𝑎𝑛𝑑  𝑥6 − 𝑖 = 0. 

b) Expand  𝑠𝑖𝑛7 𝜃. 𝑐𝑜𝑠3 𝜃  in a series of sines of multiples of 𝜃.   (7+7 marks) 

3 a)Separate  𝑡𝑎𝑛−1(𝑥 + 𝑖𝑦)    into real and imaginary parts. 

b) Prove that   log [
𝑎+𝑖𝑏

𝑎−𝑖𝑏
] = 2𝑖 𝑡𝑎𝑛−1 (

𝑏

𝑎
). Hence evaluate cos [𝑖 log (

𝑎+𝑖𝑏

𝑎−𝑖𝑏
)].  (7+7 marks) 

4 a)Find the nth derivative of  sinh 2𝑥 . sin 4𝑥 

b) If  𝑦 = cos(𝑚 log 𝑥)   prove that  𝑥2𝑦𝑛+2 + (2𝑛 + 1)𝑥𝑦𝑛+1 + (𝑚2 + 𝑛2)𝑦𝑛 = 0. 

(7+7 marks) 

5 a)Using Maclaurin’s series expand   log sec 𝑥 . 

b) If  𝑓(𝑥)  𝑎𝑛𝑑 𝑔(𝑥)  are respectively  𝑒𝑥  𝑎𝑛𝑑  𝑒−𝑥, prove that ‘c’ of Cauchy’s Mean 

        Value theorem is the arithmetic mean between a and b.   (7+7 marks) 

6a) If   𝑢 = 𝑠𝑖𝑛−1 [
𝑥+𝑦

√𝑥+√𝑦
] , 

prove that  𝑥
𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
=

1

2
tan 𝑢    and    𝑥2 𝜕2𝑢

𝜕𝑥2 + 2𝑥𝑦
𝜕2𝑢

𝜕𝑥𝜕𝑦
+ 𝑦2 𝜕2𝑢

𝜕𝑦2 = −
sin 𝑢.cos 2𝑢

4 𝑐𝑜𝑠3𝑢
. 

b)If  𝑢 = 𝑓(2𝑥 − 3𝑦, 3𝑦 − 4𝑧, 4𝑧 − 2𝑥)  , prove that  
1

2

𝜕𝑢

𝜕𝑥
+

1

3

𝜕𝑢

𝜕𝑦
+

1

4

𝜕𝑢

𝜕𝑧
= 0 . 

(7+7 marks) 

7 a) Find the maximum and minimum values of   𝑥𝑦 +
𝑎3

𝑥
+

𝑎3

𝑦
. 

b)Find the possible percentage error in computing the resistance  ‘𝑟’ from the  

formula ,
1

𝑟
=

1

𝑟1
+

1

𝑟2
 , if  𝑟1, 𝑟2  are both in error by  2%.    (7+7 marks) 
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