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Instruction for candidates: 
1.​ Section A is compulsory. It consists of 10 parts of two marks each. 
2.​ Section B consist of 5 questions of 5 marks each. The student has to attempt any 4 

questions out of it.  
3.​ Section C consist of 3 questions of 10 marks each. The student has to attempt any 2 

questions. 
​ ​ ​ ​ ​ Section – A​ ​ ​ ​ (2 marks each) 
Q1.​Attempt the following: 

a.​ Evaluate  𝑥𝑥 
b.​ Prove that  Γ 1

2( ) = π

c.​ Discuss the convergence of the harmonic series  
𝑛=1

∞

∑ 1
𝑛

d.​ Show that the  𝑥3𝑦

𝑥6+𝑦2  

e.​ State Green’s theorem in the plane. 
f.​ Show that the plane touches the conicoid 3𝑥 + 12𝑦 − 6𝑧 − 17 = 0 

 Find also point of contact. 3𝑥2 − 6𝑦2 + 9𝑧2 + 17 = 0.

g.​ Change the order of integration in   𝐼 =
0

1

∫
𝑥2

2−𝑥

∫ 𝑥𝑦 𝑑𝑥 𝑑𝑦

h.​ If is symmetric matrix, prove that  where  is any matrix for 𝐴 𝐵𝐴−1( )
𝑇

𝐴−1𝐵𝑇( )
−1

= 𝐼 𝐵
which product matrices are defined.  

i.​ Solve the equations  𝑥 + 2𝑦 + 3𝑧 = 0,  3𝑥 + 4𝑦 + 4𝑧 = 0,  7𝑥 + 10𝑦 + 12𝑧 = 0
j.​ If is orthogonal, then prove that  𝐴 𝐴| | = ±1

​ ​ ​ ​ ​ Section – B​ ​ ​ ​ (5 marks each) 
Q2.​Find the absolute maximum/minimum values of the function 

 𝑓 𝑥( ) = sin 𝑠𝑖𝑛 𝑥(1 + cos 𝑐𝑜𝑠 𝑥) ,  0≤𝑥≤2π   

Q3.​Show that the function  is 𝑓 𝑥, 𝑦( ) = 𝑥2−𝑦2

𝑥−𝑦 ,   𝑥, 𝑦( )≠(1, − 1) 0 𝑥, 𝑦( ) = (1, − 1) { }
continuous and differentiable at . (1, − 1)

Q4.​Calculate the area included between the curve   and its 𝑟 = 𝑎(sec 𝑠𝑒𝑐 θ + cos 𝑐𝑜𝑠 θ)  
asymptote. 

Q5.​Find the angle between the surfaces 
 𝑥2 + 𝑦2 + 𝑧2 = 9 𝑎𝑛𝑑 𝑧 = 𝑥2 + 𝑦2 − 3 𝑎𝑡 (2, − 1, 2)

Q6.​If  , then show that  for 𝐴 =  1 0 0 1 0 1 0 1 0 [ ] 𝐴𝑛 = 𝐴𝑛−2 + 𝐴2 − 𝐼
. 𝑛≥3. 𝐻𝑒𝑛𝑐𝑒 𝑓𝑖𝑛𝑑 𝐴50

​ ​ ​ ​ ​ Section – C​ ​ ​ ​ (10 marks each) 
Q7.​(a) Find the volume of the solid generated by revolving the region bounded by the curves 

​  𝑦 = 3 − 𝑥2 𝑎𝑛𝑑 𝑦 =− 1 𝑎𝑏𝑜𝑢𝑡 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑦 =− 1.
(b) Obtain the Taylor series expansion of  



 𝑓 𝑧( ) = 𝑒𝑧,  𝑖( ) 𝑎𝑏𝑜𝑢𝑡 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 𝑧 = 0,  𝑖𝑖( ) 𝑎𝑏𝑜𝑢𝑡 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 𝑧 = 2

Q8.​Find the matrix  which transforms the matrix  to diagonal form. Hence 𝑃 1 1 3 1 5 1 3 1 1 [ ]
find  𝐴4

Q9.​Verify Divergence theorem for  taken over 𝐹 = 𝑥2 − 𝑦𝑧( )𝑖
^

+ 𝑦2 − 𝑧𝑥( )𝑗
^

+ (𝑧2 − 𝑥𝑦) 𝑘
^

the rectangular parallelopiped  0≤𝑥≤𝑎, 0≤𝑦≤𝑏,  0≤𝑧≤𝑐.


