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MATHEMATICS
Note: Thisexamination consistsof 10 questionson 1 page. Marks
Q.No Time: 3 hours Vaue Earned
1) Given two arbitrary non-parallel linesin the rea plane, how can one compute the 5
’ angle of intersection?
b) Given the scalar or inner product of two unit vectors, what is the angle between 5
them?
2.a) | What isthe vector orthogonal to two given vectors (1, 2, 3)" and (4, 5, 6)'? 5
b) | What isthe projection of one vector (1, 2, 3)" onto another vector (3, 5, 7)'? 5
3.a) | For an arbitrary complex variable z, what are the real and imaginary parts of the 5
complex function f(z) =1 + z2*?
b) For an arbitrary complex variable z, what are the magnitude (or modulus) and 5
argument (or amplitude) of the complex function f(z) = 1 + 2°?
4.8) | What isthe polar equation of acircle of radius 2 centered at (1,1)? 5
b) | What isthe polar equation of an ellipse with semi-major axisa= 3 and semi-minor | 5
axisb =2 at the origin?
5.a) | Expand the function y = € into a power series of x at x = 0. Give the first three 5
termsonly.
b) Expand the function y = € into a power seriesof x-1 at x = 1. Give the first three 5
termsonly.
6.8) | Givenasmall matrix A =[g;] of order 3 with elements a; =i +j, whatisits 5
determinant?
b) | What isthe square of this matrix A? 5
7.a) | Givenasmal matrix A =[aj] of order 2 with elements a;=1+i+j, what are 5
its characteristic polynomial and eigenvalues or principa values?
b) | What are the corresponding eigenvectors of this matrix A? 5
8.a) | Giventhreeequations X +y+z=8, x+2y-z=2,x-y-3z=4, what arex, y 5
and z using Cramer'srule?
b) | What arex, y and z using Gaussian elimination with these three equations? 5
9.a) | What would be asimple differential equation for f(x) =1+ 2x + €? 5
b) | What isthe general solution of d’y/dx® + 2y = 0? 5
10.a) | What isasingular matrix? Give a matrix example of order 3. 5
b) | What isan hermitian matrix? Give a matrix example of order 3. 5
Total Marks: | 100




