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Question 1 is compulsory. Answer any 6 questions from remaining 8 

questions each of 10 marks. Scientific calculator is permitted. 

 

1. a.  Find the nth derivative of sinh 2𝑥 sin 4𝑥.             (5x2=10 Marks) 

  b.  Verify Lagrange’s Mean value theorem for  

the 𝑓(𝑥) = (𝑥 − 1)(𝑥 − 2)(𝑥 − 3)𝑖𝑛 (0, 4) 
  c.  Prove 𝛽 (𝑚, 𝑛) =  Γ (𝑚)Γ(𝑛)Γ (𝑚 + 𝑛) 

  d.  What is the locus of |3𝑧 − 1| =  |𝑧 − 3| 
  e.  State supplementary theorem. 

2. a.  Find by double integration the area between the parabolas 𝑦2 = 4𝑥 and 𝑥2 = 4𝑦                                               (5 Marks) 

  b.  Evaluate the following integral ∫ ∫ 𝑥 𝑒−𝑥2 𝑦⁄  𝑑𝑦𝑑𝑥𝑥0∞0   by changing 

the order of integration.                                       (5 Marks) 

3. a.  Evaluate ∫ 𝑥3(1 − √𝑥)5𝑑𝑥10  in terms of 𝛽 function. (5 Marks) 



  b.  Evaluate ∭(𝑥 + 𝑦 + 𝑧)𝑑𝑥 𝑑𝑦 𝑑𝑧 over the tetrahedron bounded by 

the planes 𝑥 = 0, 𝑦 = 0, 𝑧 = 0, 𝑥 + 𝑦 + 𝑧 = 1.                  (5 Marks) 

4. a.  In spherical triangle PQR, sides 𝑝 = 73°5′, 𝑞 = 90° , 𝑟 = 79°12′   
Calculate angle 𝑃.                                                  (5 Marks) 

  b.  In spherical triangle PVM, sides 𝑃𝑀 = 92°, 𝑃𝑉 = 51°55′ , and 

angle 𝑉 = 90°.  Calculate side 𝑃.                              (5 Marks) 

5. a.  In spherical triangle 𝑃𝑄𝑅, sides 𝑝 = 73°5′, 𝑞 = 90 and 𝑟 = 79°12′. 
Calculate angle 𝑃.                                                  (5 Marks) 

  b.  In spherical triangle 𝐴𝐵𝐶, 𝑎𝑛𝑔𝑙𝑒𝑠 𝐴 = 53°5′, 𝐵 = 129°29.3′, 𝐶 =55°48.8′. Calculate side 𝑎.                                        (5 Marks) 

6. a.  Examine the following function for extreme values 𝑓(𝑥, 𝑦) = 𝑥4 +  𝑦4 −  2𝑥2 + 4𝑥𝑦 − 2𝑦2                                       (5 Marks) 

  b.  If 𝑢 = 𝑒𝑥𝑦𝑧 ,  find the value of 
𝜕3𝑢𝜕𝑥 𝜕𝑦 𝜕𝑧                     (5 Marks) 

7. a.  If 𝑠𝑖𝑛−1𝑦 = 2 log(𝑥 + 1), prove that                       (5 Marks) (𝑥 + 1)2𝑦𝑛+2 + (2𝑛 + 1)(𝑥 + 1) 𝑦𝑛+1 +  (𝑛2 + 4)𝑦𝑛 = 0 

  b.  Show that 𝑥 𝜕𝑢𝜕𝑥 +  𝑦 𝜕𝑢𝜕𝑦 = 2𝑢 log 𝑢 where 𝑢 = 𝑒   𝑥2+𝑦2
   (5 Marks) 

8. a.  If |𝑍2 − 1| =  |𝑍|2 +  1 prove that 𝑍 lies in the imaginary area.  

                                                                         (5 Marks) 

  b.  If 𝛼, 𝛽 are the roots of the equation 𝑥2 −  2𝑥 + 4 = 0 prove that 𝛼𝑛 + 𝛽𝑛 = 2𝑛+1 cos 𝑛𝜋3                                              (5 Marks) 



9. a.  Expand cos8 𝜃 in a series of cosines of multiples of 𝜃  (5 Marks) 

  b.  Find 𝑡𝑎𝑛ℎ𝑥 if 5 𝑠𝑖𝑛ℎ𝑥 − 𝑐𝑜𝑠ℎ𝑥 = 5.                                (5 Marks) 

___________ 

 


