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Answer ALL Questions.
Time allowed: 3 hours
1(a) (i) Find the Laplace transform of

.

(ii) Find the inverse transform of

.

(b) Solve

using the Laplace transform.

(c) Using the Laplace transform and showing the details, solve
.
(25 marks)
2(a) Does the sequence {

} converge or diverge, where

? If it converges, find the limit.

(b) Determine whether the following series converge or diverge.
(i) ∑

(

)

(ii) ∑

(Use Root test)

(Use Ratio test)

√

(c) Write out the first five terms of the series, ∑

. Then find the sum of the series.
(20 marks)

3(a) (i) Find the series' radius and interval of convergence of the series ∑

. For what

values of x does the series converge absolutely?
(ii) Find the Taylor series and the Taylor polynomials generated by
⁄

.

(b) (i) Find the length of the curve,
(ii) Find the Cartesian equation with a polar equation for
identify the graph.

Then

(20 marks)
4(a) Find the area of the region that lies inside the circle r = 1 and outside the cardioid r = 1 - cos .
(b) Show that the equation
foci, vertices and eccentricity.

represents an Ellipse. Find its center,

(c) Find the hyperbola’s standard form equation in Cartesian Coordinates:
Foci:

√

, Eccentricity :√ , Directrices:

√

.
(20 marks)
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5(a) Find the angle  in the triangle ABC determined by the vertices A = (0, 0), B = (3, 5), and
C = (5, 2) shown in the figure.

(b) Find v.u, |v|, |u|, the cosine of the angle between v and u, the scalar component of u in the
direction of v, the vector projv u. the length and direction (when defined) of u x v and v x u..
v = 9i-2j+6k, u = 2i + 2j + k
(c) Find the area of the triangle with vertices P(3, -1, 1), Q(2, 2, -1), and R( -1, 2, 3).
(15 marks)
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