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Q.1(a) Determine whether the sequence {𝒂𝒏 = 𝟏 + (𝟏/𝟐)𝒏} is monotonic, bounded 
and convergent 

[5] 1 2 

Q.1(b) Test the behaviour of the infinite series:   ∑
!

 [5] 1 2 

     
Q.2(a) Find the value of k for which the following three vectors  
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are linearly dependent.   

[5] 2 2 

Q.2(b) Test the consistency of the following system of equations 
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using elementary transformations. Also, find the solution, if exists. 

[5] 2 3 

     
Q.3(a) 

Are the functions 
xy

yx
yxf





1

),(  and )(tan)(tan),( 11 yxyxg  

functionally related? If so, find the functional relation.  

[5] 3 2 

Q.3(b) Examine the function xyyxyxf 3),( 33   for maxima and minima.   [5] 3 3 

     
Q.4(a) Evaluate   dxdye yx 32 over the triangle bounded by 0x , 0y and 

1 yx .  

[5] 4 2 

     
Q.4(b) Find the area lying between the parabola 24 xxy  and the line xy  .  [5] 4 3 

     
Q.5(a) Find the directional derivative of zxzxyzyx 22 4),,(  at )2,1,1( in the 

direction of kji ˆ2ˆˆ2  .  

[5] 5 3 

Q.5(b) Show that the vector field 

     kxzjxyizxyF ˆ23ˆ4sin2ˆcos 232 


 is conservative. Also, find 

the scalar function ),,( zyx satisfying 


F .  

[5] 5 2 
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