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Instructions:

This booklet contains 5 questions. Answer ALL questions.
All answers should be written in the answer booklet.

Write legibly and draw sketches whenever required.
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If in doubt, raise your hand and ask the invigilator.

DO NOT OPEN THIS BOOKLET UNTIL YOU ARE TOLD TO DO SO

THIS BOOKLET CONTAINS 6 PRINTED PAGES INCLUDING COVER PAGE
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INSTRUCTION: ANSWER ALL QUESTIONS. (100 MARKS)

QUESTION 1
a) Differentiate each of the following function with respect to x.
i y =8x"+5x° ——i— (2 marks)
e
. 4
i.  y=—+Tcosx—Inx (2 marks)
X
i, y=(7x-1)"+3 (2 marks)
iv. y=x"lnx (use product rule) (3 marks)
8x
V.  y= ¢ (use quotient rule) (3 marks)
tan x
b) Find ;l—y for 4x* + xy° — y* =sinx implicitly. (5 marks)
X
c) Find the equation of tangent line of y =¢** +5 at the point x=0. (4 marks)

d) Find the stationary point(s) for the curve, y=x’+3x” -1 and determine their

nature. Hence, sketch the graph. (9 marks)
QUESTION 2
a) Integrate each of the following function.
i. j(é;ﬁ +4e* «l) dx (2 marks)
X
i I(S sec? x—14x +1) dx (2 marks)
iii. Jln—xdx (use by substitution) (4 marks)
X
iv, Ixsin 3x dx (use by parts) (4 marks)
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b) Solve J'( X6 (10 marks)

Hint: J‘( - 1 dXthan" (EjJrC
x a

¢) Find the area bounded by the curve y =4 —x* and the line y =2x+1. Sketch the

graph and label the shaded area. (7 marks)
QUESTION 3
a) Solve —jl— ijl =0 using separation of the variables. (4 marks)

x e
b) Find a general solution of the differential equation, y’+!—:ex using the
X

integrating factor method. (8 marks)

QUESTION 4

a) Find a general solution of the following second order homogeneous linear
differential equation (ODE).
2
@—7@:0 (3 marks)
dx dx
b)  Consider the following second order linear differential equation (ODE).

dzy

e —dy=e""+7
I Find the complementary function, y,. (3 marks)
ii. Find the particular function, Vp- (8 marks)
ii.  Find the general solution of the given differential equation. (1 mark)
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QUESTION 5

a) Find the inverse Laplace transforms for the following function.

- {?;12} (2 marks)

b)  Use Laplace transforms to solve the following differential equation.

y'+3y'+2y =y, y(0)=0, y'(O)zl (12 marks)

END OF QUESTION
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FORMULA

d
d—x(c)=0 jdx:x+C
;{d—(x”):nx"' J.kf(x) a’x:kJ-f(x)dx-#C

»

d 3 d i xn+1
‘C};(kf(x))-kaf(x) J.x dx:n+1+C, n#*-1
L] =l (] () f(acbfar=l@ 0L
dx (n+1)a
—d—(sinx):cosx fcosxdxzsinx+C
dx
— (cosx)=—sinx jsinxdx=—cosx+C
dx
—C—Z—(tanx):seczx j'seczx dx =tan x+C
dx
%(Sinf(x)):f'(x)cosf(x) jcos(ax+b)dx=_s_l_{l_(_a)_c_+_ly)+c

, a
d—(COSf(x»*—f'(x)sinf(x) J'sin(ax+b) dx=—w+6’

a
%(tanf(x))Zf'(x)seczf(x) J.secz(ax+b) dsznLC
a

d, N _ © o s
2}—6(6)_@ J'e dx=e"+C
%(ef(‘)) = f‘(x)ef(\) Je‘”“‘bdx =—61;e“”b +C

1 1

a(111;5):; _f; dx=ln[x|+C
—al(lnf(x)): ! f‘(x) 'f ! dx=lln|ax+b[+C

21 f(x) ax+b a
j—x(uv):uv’+vu' judv:uij.vdu
4] T [oc
dx\ v v a’ +x* a a
iy—zfdzxé£ J' = ! > dx=lsin"l(£j+C
dx du dx a’ —x- a a
oA ,oy:f,oQ(x)dx where p=ejp ‘
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TABLE OF PARTICULAR FUNCTION, Y,

Polynomial ax"+a X"+ . +ax+a, AX"+A_ X"+ 4,
Exponential e™ Ae®™
asin fx
Trigonometric acos fx Acos Bx+ Bsin fx
asin fx+acos fx
Combinati ; e +a Ae™ +B
ombination o
™ +x° Ae” +Bx* +Cx+D
types i,ii, ii - _ _
e” +asin fx Ae™ + Bsin fx+Ccos fx

TABLE OF LAPLACE TRANSFORMS

- N | e o
1. a 2
S
1
2. ¢ ;7
|
3. O n=23... s
S
1
4. e
S—a
5. e~m‘ 1
S+a
a
6. in at
sina R
RY
7. cosat
sa st +4a®
8. ' sL(y)-(0)
9. " s*L(y)-sy(0)-»'(0)




