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1. Consider the following system of linear equations

X+y+z+2aw=2; 2y+2z—aw=1landx+y—z+a’w=b,

Find the conditions on the parameters a and b such that the system will have

(i) a unique solution (ii) infinitely many solutions (iii) no solution.

3 0. 11
Find the elgenvalues and eigenvectors of the matrix (1 0 -1 )
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3. a) Show that the sequence a; =3,a,4q = % is decreasing and bounded. [5]
And hence convergent.

(_13_71 . Justify your [5]

b) Check the convergence/divergence of the series P
response.

4. Find the radius of convergence and interval of convergence of the series

x—a)"
S0

____5.__Find the fourth degree Tavler series ofthe function: ihte et coseabuutthemme =5 - =
point a = m.

6. A small metal bar, whose initial temperature was 20° C, is dropped in to large
container of boiling water 100°C. How long will it take the bar to reach 90°C if it
is known that its temperature increase 2°C per second?

7. a) Draw the slope field of the differential equation Z—Jt' =y 4+ t2. [5]
b) Find the general solution of the differential equation % =yt, y(0) =1 [5]
8.  Find the general solution of the system of differential equations
3—’;= —4-y, & 3y — ¥2, with y(0) = 4, x(0) = 2.
9. Consider the followmg system of first order differential equatlons
% = Z’t' = —sinx. Assume x(0) = 0, y(0) = 2, At = Z’ find x(m), y(m).

10. Formulate the governing équation of the damped harmonic oscillator with mass
m =1, spring constant k = 8, and the damping coefficient ¢ = 6. Find the
oscillator position at any time t, when the initial displacement is zero and initial
velocity is 1. Also, classify the oscillator.

11. using matrix method solve the system % =3x —10y; -‘C%' = x — 3y, with
2(0)i=10, y(0)i=21

12. Find the displacement at any time t, of undamped harmonic oscillator with

Y + 9y = 5sint, withy(0) =0, (Or="1.
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sinusoidal forcing given by s



