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Attempt any four questions. All questions carry equal marks. 

 

1.   Evaluate  lim
𝑥→+∞

7𝑥3−3𝑥2+1

1−5𝑥
   and   use definition to prove  lim𝑥→0

1

4𝑥2 
= +∞. 

               Find the points at which the function g is not differentiable, where   

                     𝑔(𝑥) = |𝑥 + 1| + |𝑥 − 2|. 

Find the Taylor series for the function  𝑔(𝑥) =
1

2𝑥−1
      about x= 1 assuming the validity of 

the expansion.  

  Let   𝑤(𝑥, 𝑦) = 𝑒2𝑦𝑠𝑖𝑛3𝑥,  evaluate 𝑤𝑥𝑦𝑥(0,
𝜋

6
).  

    (5+5+5+3.75)  

 

2. Given  𝑓(𝑥) = (𝑥 − 1)3. Determine whether f(x) is odd, even or neither (State the reason for 

the same). What symmetries, if any, do the graph have. Give the equation of the shifted graph 

when it is shifted 2 units up and 3 units left followed by the reflection across y-axis. 

 

Is it possible to diagonalise a matrix with repeated Eigen values?  Diagonalise a matrix A, if 

possible, where A = [
1 −3 3
3 −5 3
6 −6 4

]. 

Sketch the contour plot of the surface 𝑔(𝑥, 𝑦) = √25 − 𝑥2 − 𝑦2  using level curves of height 

k = 0, 1, 2. 

Given  ℎ(𝑥, 𝑦) = (𝑦 + 1)𝑒5𝑥 ,     find an equation of the level curve that passes through the 

point (0, 4). 

    (6+6+4+2.75)  

 

3. Find the image of the point  [
1
1

] under the anticlockwise rotation of  75𝑜 about the origin.  

 

Find the 𝑛𝑡ℎ derivative of the function (2𝑥 − 1)2𝑒3𝑥 + 𝑒𝑥𝑐𝑜𝑠2𝑥. 

 

Examine for linear dependence or linear independence, the vectors (1, 0, 2, 1), (3, 1, 2, 1),     

(4, 6, 2, -4) and (-6, 0, -3, -4) in R4. 

   (6.25+6.25+6.25) 



4. If T: R2 → R2 be a linear transformation such that T([
1
1

]) = [
3
2

] and T([
1
2

]) = [
4
5

], then find 

matrix representation for T. 

Find the rank of the matrix [
9 7
5 −1
6 8

3 6
4 1
2 4

] after converting it into reduced echelon form. 

Also write pivot columns, pivot elements. 

 

Find the general solution of the system of equations whose augmented matrix is 

[

3
0
1

−2   
2

−2   
0 1

    0  
   2
−3
    1

   

−1
   1
−3
   2

    −1
    −5

       
1
6

] 

   (6.25+(4.25+2)+6.25) 

 

5. Let  𝑤(𝑥, 𝑦) = 2𝑥2𝑦 + 9𝑦3x, find the slope of the surface in the y-direction at the point  

(1, 5). 

        

Graph the function  y = 5𝑠𝑖𝑛2𝑥   𝑖𝑛 [0,2𝜋]. Determine its period as well. 

 

Find the function h(x) whose derivative is 3𝑥2 − 1 and the graph passes through the point  

(1, 3).  

             Find the fifth root of    𝑧 = 1 + 𝑖√3 .    (3+6+3.75+6) 

 

6. Solve the equation  𝑧7 + 𝑧6 + 𝑧5 + 𝑧4 + 𝑧3 + 𝑧2 + 𝑧 + 1 = 0.  
                                  

Find the value   (1 − 𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃)𝑛 − (1 − 𝑐𝑜𝑠𝜃 − 𝑖𝑠𝑖𝑛𝜃)𝑛.  
 

Find an equation of the circle described on the diameter with end points (8 – 4i), (-2 + 6i). 

 

Find an equation of the straight line joining the points   (3 + 2𝑖)  and (2 − 𝑖). 
    (6+4.75+5+3) 

 


