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Note:  This examination consists of  10  questions on  1  page. Marks 
Q. No  Time: 3 hours     Value     Earned  

1.a) 
 

b) 

Considering the curve y = sin2 (x), what is the slope angle θ of its normal at           
x = π/8? 
What is the curvature of the curve  y = sin2 (x) at x = π/8? 

5 
 

5 
 

2.a) 
b) 

What is the area under the curve  y = e2x between x = 0 and x = 1? 
What is the length of the curve   y = e2x between x = 0 and x = 1? 

5 
5 

 

3.a) 
b) 
 

Given the series  1 + 1/2 + 1/3 + 1/4 + ….,   does it converge?  Justify your answer. 
Given the series  1 + 1/4 + 1/9 + 1/16 + ….,   does it converge?  Justify your 
answer. 

5 
5 
 

 

4.a) 
b) 
 

What is the Cartesian equation of a circle of radius 1 centered at (1,1)? 
What is the Cartesian equation of an ellipse with semi-major axis a = 2 and semi-
minor axis b = 1 at the origin? 

5 
5 
 

 

5.a) 
 

b) 
 

Expand the function  y = sin3 x into a power series of x at x = 0. Give the first three 
terms only. 
Expand the function  y = cos2 x into a power series of  x-1 at x = 1. Give the first 
three terms only. 

5 
 

5 
 

 

6.a) 
 

b) 
 

What is the angle between the two vectors  (1, 3, 5)T  and  (2, 4, 6)T,  where T 
means transpose? 
What is the orientation of the vector defined by the cross (or vector) product of    
(1, 3, 5)T  and  (2, 4, 6)T,  where T means transpose? 

5 
 

5 
 

 

7.a) 
 

b) 

Given a small matrix  A = [aij]  of order 3  with  nonzero elements   a11 = 1, a22 = 2, 
a33 = 3,  a13 = a31 = 1,  what is its determinant? 
What is the inverse of the previous matrix A?  

5 
 

5 
 

8.a) 
 

b) 

Given three equations  x + y + z = 6,  x + y - z = 0, x - y - z = 4,  what are x, y and 
z  using Cramer's rule? 
What are x, y and z using Gaussian elimination with the previous three equations? 

5 
 

5 

 

9.a) 
b) 

What is the general solution of  dy/dx  + 2x = 1? 
What is the general solution of  d2y/dx2 + y = 0? 

5 
5 

 

10.a) 
 b) 

What is a quadratic form?  What is it used for? 
What is a discriminant?  What is it used for in conic sections? 

5 
5 

 

 Total Marks: 100 0 
 


