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QUESTION 1 (10 marks)
a) Given the polynomial, P(x)= 6x*+5x* —7 and the divisor, D(x)= 3x* —2x—1.

i) By using long division, find the Quotient and the Remainder and write the solution
in the form of

P(x) R(x)
b(x) Q(x)+ 50" (4 marks)

N—"

ii)  Factorize D(x) completely. (1 mark)

b) Without using calculator, solve the following simultaneous equation.

X+y=0
2X+3y+3z=1
-X+y+z=1
(5 marks)
QUESTION 2 (10 marks)
Solve the following equations.
a) 2°+4"=2. (5 marks)
b) 2log,3=1+log; X. (5 marks)
QUESTION 3 (10 marks)
a) Given z=4-3i,find Z+ z(2i28 + i“) in the form a+bi. (3 marks)
. e 220 :
b) Given z=3-5i, find —— in the form a+bi. (3 marks)
z

¢) Given z—5=i(10+4z). Find the value of z in the standard form where a and b are real

numbers.
(4 marks)
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QUESTION 4 (10 marks)

2 qg 3

Given matrix A=| 5 -1 7.

a)

b)

r-3 r+s 1
If A is a symmetric matrix, find the values of gq,r and s.

i) Ifgq=1, r=2and s=-1,showthat A™ is exist.

ii) Find A™ using adjoint method.

QUESTION 5 (10 marks)

a) Two functions are defined as f(x)=2-x* and g(x)=+/2x—4. Find

b)

i) (fog)x).

i) Determine the domain for g(x).

iii) g™ (x).

Find the centre and vertices for the equation

2 2
(X+2) +(y_4) =1.
25 4

Hence, sketch the graph of the equation and identify the shape.

Mathematics

(4 marks)

(2 marks)

(4 marks)

(2 marks)

(1 mark)

(2 marks)

(5 marks)
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QUESTION 6 (10 marks)

a) Given four points
A4,3,-3), B(1,5,-2), C(0,2,3) and D(4,3,3).

i) Find the angle between vectors AB and AD. (4 marks)

il) Find the parametric equation of a line that passes through the points A and C.

(3 marks)

b) Given two vectors u =i + 3j and v = 2i + 2j + 5k. Find the area of a parallelogram
bounded by the vectors u and v. (3 marks)

QUESTION 7 (20 marks)

a) Use the definition of derivative to find f'(x) for the function f(x)=2-3x+2x?.

(5 marks)
b) Find % for yInx* +cos(2y)= x*y? by using implicit differentiation.
X
(5 marks)
c) If x=2cost—cos2t and y=2sint—sin2t, find % Hence, evaluate % when t = g
X X
(5 marks)
2
d) Giveny =e* cosx. Show that d—g W +5y=0. (5 marks)
dx dx
QUESTION 8 (20 marks)
a) Use integration by part to evaluate
f 4xc0s(2 —3x)dx.
(5 marks)
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b) By using appropriate substitution, evaluate

1
X
——— dx
fo (x+1)°

2

Xt g W f(x). Find

X+4 dx
'[; [x+2f(x)]dx

c) Giventhat y=

d) By using partial fraction, evaluate the integral
3

f 6 —3x
Z—dx.
. X“+X-2

Mathematics

(5 marks)

(5 marks)

(5 marks)
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List of Mathematical Formulae
Trigonometry

o cos?x+sin?x=1 e sin(x+y)=sinxcosy+cosxsiny

e 1+tan?x=sec?x e cos(x+y)=cosxcosy Fsin xsiny

e cot’ x+1=cosec’x

e Sin2Xx = 2sIin XCOSX * tan(x * y) B 1tint;(nixtg]n>;

* C0S2x =cos’ X —sin” X o 2sinxcosy =sin(x+y)+sin(x—y)
=2c0s" x -1 o 2sinxsiny =—cos(x+ y)+cos(x —y)
=1-2sin’ e 2C0sXCOsY = cog(X + Y)+cos(x—Y)

e tan ZX:M

1-tan® x

Conic Sections

e Circle with centre (h,k) and radius r:
(x=h)? +(y—k)* =r2.

e Parabola with vertex (h,k), focus (h+ p,k) and directrix x=h—p:
(y—k)" =4p(x~h).

e Ellipse with centre (h,k) and foci (h+c,k) where ¢c* =a® —b*:

x—hf (y—k)
B

Vectors

e Dot (scalar) product.
u.vV=|u|lv|cosO,
where
u.v=(gi+yj+zk ). (xi+yj+zk)

e Cross product.

i j kK
If a=xi+yj+z,kand b=x,i+y,j+z,k thenaxb=|x, vy, 1z
X2 y2 Z2

If CYA:a and GB:b,then

i) The area of the parallelogram OACB is

SAX6B‘=|axb|

i) The area of the triangle OAB is %‘6Ax SB‘ = %|a X b|

6
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Logarithm
° ax — e><Ina
log, x
* g, x= Iogb a
b

Mathematics

Differentiations

Integrations

i[k]: 0,k constant
dx

f k dx=kx+C, k constant

% [Xn ] — an—l

Xn+l
j x"dx = 1+C,n = -1

n+
i[eX]:eX jexdx:eX+C
dx

d 1 dx
&[InX]=; f7=In|x|+C

d .
—[cosx]=—sin x
dx

f sin xdx =—-cosx+C

dp.
&[sm x] = cosx

f cosxdx=sinx+C

i[tan x| = sec? x
dx

f sec® xdx =tan x +C

i[cotx] = —cosec?x
dx

f cosec’xdx = —cotx +C

a [sec x| = sec x tan x
dx

secxtan xdx =secx+C

d
d—[cosecx]:cosec X cot X
X

cosec xcotxdx = —cosecx+C

J
J

Parametric Differentiations

, dy_dy dt
dx dt dx
2
SERRTE IR
dx> dtldx) dx

Integration by parts

. ju dv=uv—Jvdu
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