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Question One

1

"k
a) (i) Differentiate from first principle (3 marks)
y=1n[x+\/x2 +a2l A
Vx* +a’
(ii) Show that the derivative of (4 marks)
b) Differentiate the following functions with respect to x

y=6"
(i) (3 marks)
x*+y*—3axy=0
(ii) (3 marks)
d’y 2—(ax+by)’
ax® +by* +2xy=2 dx*  (x+by)’
c) If , show that (7 marks)

Question Two

f(t)=e* cos3t
a) (i) Derive the Laplace Transforms of the function from first principles.

(ii) Determine the inverse Laplace Transforms of the following

25> —6s5—1
(s—3)\s®—2s+5)
@D
s> —6s—64
(s—2)|s*-16
() (13 marks)

2

4°q | 94 =102e" —sin 3t

t2

b) Charge in a certain circuit is described by a different equation of the type

q=3e" +Lcost—Lsinar
6 6

q, =3
Use Laplace Transforms to show that , given that Columbs,
—46
=g
per second (6 marks)

Question Three

a) Evaluate the following integrals
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x3

dx
-[(x ~1)(x-2)(x-3
)
Jxln(1+ x)dx
(ii) (11 marks)
dx 1 . af x
I—E:—zsm tan"| — ||[+C
x=atanf (Xz"‘az)z a a
b) (i) Use the substitution to show that
T kdx
x=a x=2a a(x2+a2)%
(iii)  If the work done W in moving a certain body from is given by ,
k| 2 1
W=—|—=-——
a’ [JE V2 }
show that (9 marks)
Question Four
a) (i) Solve completely the following differential equation
1+ Y 4 (14 2x)y = (14 x)
dx
Mdx+ Ndy=0
(ii) State the necessary and sufficient condition for an equation to be exact hence
solve the following equation
2
E+5y2 —4x [dx+| 3y? —X—2+1Oxy ly=0
y y
(10 marks)

b) An e.m.f of E, = 40 volts, a resistor of R = 30 Ohms, inductor of L. = 50mH and a capacitor of
250mF are connected in series. Initially the circuit is dead:

) Form a differential equation involving
1) The current i and time t
(ii)  The charge g and time t
(iii)  Solve for g and I given that i(0) = q(0)=0

(I)  Derive the expressions for the voltages across
(i) Inductor L
(ii) Capacitor C
(iii)  Resistance R (10 marks)

Question Five
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a) The instantaneous current i passing through a circuit of resistance R and inductance L satisfies the

di .
L—+Ri=V,cosmt
dt w
differential equation . Where t is time and V, and  are constant. Show that
V. . R
i :%{stm @t + Rcosart} +Ce '
w°L°+R

(10 marks)

(D?> +4)y =16c0s 2t +12cos 4t
b) Solve the differential equation using the D-operator method given
_dy_
t=0,y=0 Y= dr 4
that and . (10 marks)
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