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Instructions

1. This examination consists of FIVE questions.

2. Answer Question ONE (COMPULSORY) and any other TWO questions.
QUESTION ONE [30 MARKS]

(a) Differentiate the following:

i. y=eIn5x [2 Marks]
2X
iHooy=—— [2 Marks]
X
lim
(b) Evaluate Xcot X [2 Marks]
X—0

(c) Determine:

(i) j3x(1 —x?)dx [2 Marks]
(ii) j X cos 3xdx [3 Marks]
(d) Evaluate F%dx. [4 Marks]
0 14+ cos” X
) . dy o
(e) Giventhat y= sm(2X + 3) , find ™ from first principles. [S Marks]
X
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2x-3y

(f) Determine the particular solution of j_y =3e given that y =0 when x=0.
X

[S Marks]

(g) Use implicit differentiation to determine the equation of the normal to the curve
x* +2y? —4xy =2 at the point (0,1). [5 Marks]

QUESTION TWO [15 MARKS]
(a) In finding the electric field E caused by a surface electric charge on a disk, the equation

R
E=k J %dr is used. Evaluate the integral. [5 Marks]
0 (x2 +r’ %

(b) The charge q on a capacitor in a circuit containing a capacitance C, a resistance R and a source

-t
of voltage E , is given by ( = CE(I —e Yo ) Show that this equation satisfies the equation

r44, 0 _g [4 Marks]
dt C
(c) The power developed in a resistor R by a battery of e.m.f E and internal resistance I is
E’R
ivenby P=——.
S T T Rery
P
1.  Find d—; [4 Marks]
drR
ii.  Show that at turning point R = # [2 Marks]

QUESTION THREE [15 MARKS]

2
(a) A curve is defined parametrically by y =cos® 8, X =sin’ #. Find

Y at the point & 2%.

X2

[4 Marks]

3 2
(b) Determine the turning points of the function y = 35 2X+5 , hence distinguish

them. [5 Marks]

2
(c) Evaluate _[7 [8+21x =X

s (k=S x—2f

[6 Marks]
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QUESTION FOUR [15 MARKS]
(a) The power P (in W) developed in a certain resistor as a function of the current i (in A)

is P=6.0i". Find the average power with respect to the current as the current changes
from 2.0A to 5.0A. [4 Marks]
(b) 500 tons of farm effluent is released into a river. The amount of effluent ( E ) present is

E
given by the differential equation (?j_t =0.1E, where t is in hours.

1. Deduce an expression for E in terms of t. [4 Marks]
ii.  Calculate the amount of effluent present after 5 hours. [1 Mark]
iii.  Calculate the time taken for the amount of effluent to reduce to 10.50 tons.
[2 Marks]
(c) Given y=+3++/3+Xx ,find % . [4 Marks]
X

QUESTION FIVE [15 MARKS]
dy

(a) Given that y’sinx—3y” =secX, determine the value of ™ when x=7. [4 Marks]
X

(b) Obtain the first four non-zero terms in the Maclaurin series expansion of cosAX, where A is a

1 2 ¢
constant. Hence show that J- cosAxdx=1-—+—— .
0 6 120 5040

[S Marks]

(c) Expand InX as a power series of ascending powers of (X - a) up to the term containing

(x—a)’ and use it to calculate In1.01, correct to five decimal places.
[6 Marks]

END
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