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Instructions:

1. This booklet contains 5 questions in SECTION A, 3 questions in
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2. All answers should be written in the answer booklet.
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SECTION A (50 MARKS)
INSTRUCTION: ANSWER ALL QUESTIONS.

QUESTION 1

Differentiate the following functions with respect to x.

a) f(x) :Z%_ZOXB +25x —%

b) f(x)= Y +cos5x—Inx—e

C) f(x)=4e™ +(ex +e"‘)<e" —e"‘)

QUESTION 2

Evaluate the following integrals.

a) j(Sx“ +2x% —2x+ 7)dx

b) J.(cos?uc-e“ +—1—+\/;c_jdx
2x

8 . EIE |
c) IT+sm2x+e- +7£ dx

X

QUESTION 3
Find the derivatives for the following using the given techniques.
a) f(x) =(3x2 —l)ln[2x—1] (Use Product Rule)
5¢** ,
b) f(x)= (Use Quotient Rule)
cos2x
c) f(x)=e™+x? (Use Chain Rule)

(2 marks)

(4 marks)

(4 marks)

(2 marke)

(4 marks)

(4 marks)

(3 marks)

(4 marks)

(3 marks)
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QUESTION 4

Integrate the following integrals using the given techniques.

a) jln%x dx (Use integration by Part method)

e

b) | i * (Use substitution method)
x"+3x

c) J——éf——dx (Use Partial Fractions method)
(x—2)(x+1)

QUESTION 5

Find the inverse Laplace transform of

4 3
+ 2
s’ =9 (s+2)

(5 marks)

(5 marks)

(5 marks)

(5 marks)
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SECTION B (30 MARKS)
INSTRUCTION: ANSWER ALL QUESTIONS.

QUESTION 1

a) Find the general solution of the differential equation below.

v g—ii =x’-1 (4 marks)

b) Solve the differential equation using the integrating factor method.

& ~y=10x’ (6 marks)
dx
QUESTION 2
a) Solve the differential equation y"-2y'+3y=0 (5 marks)

b) Find the particular solution of the differential equation that satisfies the given
conditions.

y-y-2y=0 ; y(0)=2,y(0)=1 | (10 marks)

QUESTION 3
Find the area enclosed by the curve 3> =x-3 and the y-axis, y=-1 and y=2.

Hence sketch the graph. (5 marks)
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SECTION C (20 MARKS)
INSTRUCTION: ANSWER ALL QUESTIONS.

QUESTION 1
Given p = x(x—3)(x +5).Find:
a) the coordinates of stationary points. (5 marks)
b) the local extreme point. (3 marks)
¢) hence sketch the graph. (2 marks)
QUESTION 2

Find the particular solution of the differential equation by using the method of

Laplace Transform.

y'+4y =12¢"; y(0)=2 (10 marks)
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= e FORM ULA
dix uv):uv’+vuv J-sinf(x) dx:—f%x)cosf(x)—kC
i(ﬁj_vu'—uv' d . .
ac\v) dx ¢
n n-1 d 1
e =nlet0]” g Shnx-1
dy dy du d x x 1
d_x:_CE;Z; _d;(ef()):ef(),f(x)
& _dy ar 4 - L.,
d dr ds 376 7o W
isinx =COSX —d—sin S(x)= f'(x)cos f(x)
ax dx
—d—cosx:—sinx icosf(x):—f'(x)sinf(x)
dx dx
YY) = [q(x)V (x)dx [erde=e+c
3 + 1 ax+b
V(x)zefpmdx J.e“xb clx-—-—c;e +C
y—ylzm(x—x]) J.l dx=1nfx’+C
X
y-—y1=~i(x—xl) Jsinx dx=—cosx+C
. om
J'udv-—-uv—.[vdu J-cosx dx=sinx+C
jf[g(x)]g '(x)dx = Jf(u)du J.COS (ax + b) dx = lSin (ax + b) +C
a
Ie"“f(t)dt Area:f[f(x)—g(x)]dx
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\“TABLnQFTRUH.PARﬂCULAR, S
'SOLUTION, 5,
No. | g(x) Yy
1. 1
2. | S5x+7 Ax+ B 1
2, —
3. | sin2x | Acos2x+ Bsin2x s
!
3, = n=12,
4. | cos2x | Acos2x+ Bsin2x S
1
5 e Ae™™ 4. s—a
a
5. | sinat
“ s +4a°
s
6. | cosat
s° +q?
7 sL{y}-(0)
8. s2£{y} —5y(0) - y'(0)







