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Answer any SIX questions 
 
1. (a) Find the 𝑛𝑡ℎ derivative of 𝑥2𝑙𝑜𝑔𝑥. 

 

 (b) If 𝑦= 𝑥+ 1 +𝑥2 
𝑚

 show that  1+𝑥2 𝑦2 +𝑥𝑦1 =𝑚2𝑦. Hence prove that             
 1 +𝑥2 𝑦𝑛+2 + 2𝑛+1 𝑥𝑦𝑛+1 + 𝑛2−𝑚2 𝑦𝑛 = 0.     (8+9) 
 

2. (a) Find the lengths of the subtangent, subnormal, tangent and normal at  𝑎,𝑎  on the cissoid 𝑦2 = 𝑥3

2𝑎−𝑥
. 

 

(b) Find the angle of intersection of the cardioids 𝑟=𝑎 1 +𝑐𝑜𝑠𝜃 and 𝑟=𝑏 1−𝑐𝑜𝑠𝜃 .  
             (9+8) 

3. (a) If 𝑢=𝑥3 +𝑦3 +𝑧3 +3𝑥𝑦𝑧, prove that 𝑥𝜕𝑢
𝜕𝑥

+𝑦𝜕𝑢
𝜕𝑦

+𝑧𝜕𝑢
𝜕𝑧

=3𝑢. 

  (b) Find the radius of curvature of the curve 𝑥4 +𝑦4 = 2 at the point  1,1 .   (9+8) 
 
4. (a) Evaluate  3𝑥+7

2𝑥2+3𝑥−2
𝑑𝑥. 

 
  (b) Integrate 𝑥2𝑒3𝑥 with respect to 𝑥.        (9+8) 
 

5. (a) Prove that   𝑠𝑖𝑛 𝑥
 𝑠𝑖𝑛 𝑥+ 𝑐𝑜𝑠 𝑥

𝑑𝑥 =𝜋
4

𝜋 2 
0 . 

 

  (b) Evaluate  𝑠𝑖𝑛8𝑥 𝑐𝑜𝑠6𝑥 𝑑𝑥𝜋 2 
0 .        (9+8) 

 
6. (a) Derive the standard equation of parabola. 
 

  (b) Find the asymptotes of the hyperbola 3𝑥2 −5𝑥𝑦−2𝑦2 +17𝑥+𝑦+14 =0.  (8+9) 
 

7. (a) Solve the equation 𝑥4 +2𝑥3 −16𝑥2 −22𝑥+7 =0 which has a root 2 + 3. 
 
  (b) Diminish the roots of 𝑥4 −5𝑥3 +7𝑥2 −4𝑥+5 =0 by 2 and find the transformed equation. 

             (8+9) 
 

8. (a) Solve the equation 𝑥3 −12𝑥2 +39𝑥−28 = 0 whose roots are in A.P. 
 
  (b) Solve the reciprocal equation 6𝑥6 −35𝑥5 +56𝑥4 −56𝑥2 +35𝑥−6 =0.    

             (8+9) 
 

9. (a) Express 𝑐𝑜𝑠 6𝜃 in terms of 𝑐𝑜𝑠 𝜃. 
 

 (b) Prove that 𝑠𝑖𝑛4𝜃𝑐𝑜𝑠2𝜃 = 1
25  𝑐𝑜𝑠 6𝜃−2𝑐𝑜𝑠 4𝜃−𝑐𝑜𝑠 2𝜃+2 .    (9+8) 

 
10. (a) Separate into real and imaginary parts of (i) 𝑠𝑖𝑛ℎ 𝑥+𝑖𝑦  (ii) 𝑐𝑜𝑠ℎ 𝑥+𝑖𝑦 . 
 

  (b) If 𝑠𝑖𝑛 𝐴+𝑖𝐵 =𝑥+𝑖𝑦, prove that (i) 𝑥2

𝑐𝑜𝑠ℎ2𝐵
+ 𝑦2

𝑠𝑖𝑛ℎ2𝐵
=1 (ii) 𝑥2

𝑠𝑖𝑛2𝐴
− 𝑦2

𝑐𝑜𝑠2𝐴
= 1.   (9+8) 
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