
Undergraduate Examination 2018 
Semester – I (CBCS) 

Mathematics 
Generic Elective Course: GEC-1 

( Differential Calculus, Integral Calculus & Vector Calculus ) 
 

Time: Three Hours Full Marks: 60 
Questions are of value as indicated in the margin. 
Notations and symbols have their usual meanings. 

 UNIT-I (FM:20) 
(Differential Calculus) 

Answer any two questions. 
 

1. a) State Rolle’s theorem and interpret it geometrically. 1+2=3 
 b) State Lagrange’s Mean value theorem and use it to show that 

    
 
  2

1 2
2 log ; 0 1.

1 1

x x
x x

x x

 
    

  
 1+4=5 

 c) Evaluate  
sin

0
lim .

sin

x x

x

e e

x x




 2 

 

2. a) If 40ft of sheet metal are to be used in the construction of an open tank with square 
base then calculate the dimensions so that the capacity is maximum. 4 

 b) Apply Mclaurin’s theorem to expand  log 1 .x  3 

 c) Find the asymptotes of the cubic 

      3 32 2 1 0x y xy x y y x y        3 
 

3. a) When is a function 2:f    said to be homogeneous of degree n? 1+2=3 

  Let 2:f    be defined by    , log , .n yf x y x n
x

   
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 b) Write the conditions that a function 2:f    has to satisfy for 

         2, , ; for some point , .xy yxf a b f a b a b   

  Consider 

   2:f    given by, 
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  Show that    0,0 0,0 .xy yxf f  1+4=5 

 c) Prove that the curvature of a circle is constant. 2 
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UNIT-II (FM:20) 
(Integral Calculus) 

Answer any two questions. 

1. a) Prove that  2 1 1
22 2 , for 0.xx x x x     

  and show that 
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 b) Using the formula 1 0 1,
sin
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2. a) Find the reduction formula for sin cos , where ,m nx x dx m n  are positive integers 

greater than 1. Also show that  
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 b) Find the entire area enclosed by the circle 2 sin .r a   3 
 

3. a) Find the volume and surface area of the solid generated by revolving one arc of the 
cycloid 
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  about its base. 

 b) Find the perimeter of the cordioide  1 cosr a    and show that the intrinsic 

equation is of the form  3
4 1 cos .s a    3+2 

 
 

UNIT-III (FM:20) 
(Vector Calculus) 

Answer any two questions. 
 

7. a) If f


 is differentiable at 0 ,t  then show that it is continuous at 0.t  

  Is the converse true? Justify your answer. 4 

 b) If ˆˆ ˆcos sin ,r a t i a t j bt k  


 find the value of 
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 c) Let ˆˆ ˆ ,r x i y j z k r r   
 

 and  f r  is a scalar function possessing first and 

second order derivatives, prove that  
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[  3  ] 
 

8. a) Find the maximum value of the directional derivative of the scalar point function 

     2 2 2, ,x y z x y z     at  1,3,2 .  

  Also fine the direction in which it occurs. 4 

 b) If the vectors 


 and 


 are irrotational, then show that  


 is solenoidal. 3 

 c) Find the constants a and b so that the surface  2 2ax byz a x    is orthogonal to 

the surface 2 34 4x y z   at  1, 1,2 .  3 

 

9. a) If  2 2 ˆˆ ˆ3 6 14 20 ,A x y i yz j xz k   


 evaluate .
C

A dr
 

 from  0,0,0  to  1,1,1  along 

the path 2 3: , , .C x t y t z t    3 

 b) Show that  3 2 2 ˆˆ ˆ2 3F xy z i x j xz k   


 is conservative force field. 

  Find also the work done by the force on a particle moving in the field from the point 

 1, 2,1  to the point  3,1,4 . 4 

 c) Evaluatge   cos sin sin cos
C

x y xy dx x y dy   by Green’s theorem. 3 
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