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Instructions:

1.

2.

This booklet contains 9 questions. Answer ALL questions.
All answers should be written in answer booklet.
Write legibly and draw sketches wherever required.
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INSTRUCTION: ANSWER ALL QUESTIONS. (100 MARKS)

QUESTION 1

Differentiate the following functions with respect to x.

a) y=4x’-5x"+6x+5 (2 marks)

b) y=8¢" (2 marks)

Cc) y=-5co0s3x (2 marks)

d) y=(7x+12) (2 marks)

e) y=In(2x+1) (2 marks)

QUESTION 2

Evaluate the following integrals.

a) .[(5"4 +3x) dx (2 marks)

b) }' 2 dx (2 marks)
x=5

c) J'(6sinx+2)dx (2 marks)

d) j(e3* 37 ) dx (2 marks)

e) f 5x1+ 5 dx (2 marks)
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QUESTION 3

Find the derivatives for the following function using the given techniques.

a) f(x)=(3x"-4x)e™ (Use product rule) (3 marks)

¥ =2 :
b) f(x)= 1 (Use quotient rule) (3 marks)
nx

QUESTION 4

a) j7x2 (x3 ~5)9 dx (Use Substitution method) (4 marks)
b) jlenx dx (Use By Parts method) (4 marks)

3x+5

o Teey”

(Use Partial Fraction method) (6 marks)

QUESTION 5
a) Find D for 3 +4y* =15xy -6 using implicit differentiation. (6 marks)
b) Find % given that x=7+3¢ and y=r*-8". (4 marks)
X
QUESTION 6
a) Solve the following differential equation by separation of variables method.
dy
—+1=3 4 marks
Y X ( )

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

dy
S—=—+y=7 7 marks
7 ( )
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QUESTION 7

a) Find the general solution for the following differential equations.
) »'-6y'+8y=0 (3 marks)
i) »'+2y'+y=0 (3 marks)
iy »"+3y'+7y=0 (3 marks)

b) Solve the given differential equation by using method of undetermined
coefficient.

Y'=6y'+5y = —9¢* (10 marks)

QUESTION 8
Given that f (x) = x* - 3x* ~9x+6.

a) Find the stationary points on the curve. (3 marks)
b) Determine the maximum and minimum points. (3 marks)
¢) Find the inflection point. (2 marks)
d) Sketch the graph. (2 marks)
QUESTION 9

Find the area enclosed by the curve y=x*-30 and straight line y=10-3x.

Hence, sketch the curve and label the shaded the area.
(10 marks)
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%(xn>=nxn—l

@] =l @] 1 ()

[sm

] F'(x)cos f(x
[cos :' —f"(x)sin f(x)
x))]=

[tan f'(x)sec® f(x)

d , flx
Zx—(e )=f(x)e )

?jx—(u-v) =uv' +vu'

dlu) vu'-uw'
£y
b _d
dx du dx

Y—=-0 =m(x—x1)

1
y—yl=—-n;(x—x1)

FORMULA

n+l
X

Ix"dx‘z n+l

+C, n#-1

(ax + b)n+1

C, -1
(a7

[(ax+b) dx=
Jcos(ax+b)dx=w+C
a

jsin(ax+b)dx=—w+c
a

tan (ax +b) .

a

Jseoz (ax+b)dx =

ax+b

je‘”‘*bdx = +C

a
j-l-dx=1n|x|+c
X

1 ln]ax+b]
j dx = +C

ax+b a

jf x)dx=1n1f(x)|+c

J.f g X dx:ff(u)du
J'ua’v =uyy— J.vdu

gx) Vs
ax" ++bx +c Ax" +..... +Bx+C
ae™ Ae™
asin Px
acos fx Acos fx + Bsin Bx
asin fBx + bsin fx







