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ALGEBRAIC EXPRESSIONS
QUESTION 1

Simplify the following the expressions:

-2
| (3x) 3 3)
3x~
2 34362 + Yoax'? (3)
3 \/5(\/5 ++/6 )+ V2 (3)
4 log, 9 x log, 8 4)
2 3
QUESTION 2
Simplify the following expressions:
22x _ 2x
1 _ 2
> 1 (2)
2 (3-2)(3++2) 2)
4 -4 p -3
3 3()6 y 2) - (xy) - (5)
2(x yz) (3x_2 y4)
. B s
V12
5 log? 3)
log—
0g3
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QUESTION 3

Simplify the following expressions:

-1

3
1 \/Z 3)
p 2
9
2 — (3)
J4s8 - 3
5 3
; Va5’ —\20x @
V125x°
4 2log; 5 — log; 50 + log, 6 4
QUESTION 4

Simplify the following expressions:

o
1 (ZZj (3)

3X+1 _ 3x—]
2 _ 3
2.3" ©)
3 V8x? — 447247 + 54982 (4)
4 log, 27 — log, 7 (5)
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EQUATIONS AND INEQUALITIES
QUESTION 1

1.1 Solve for x:

111 x(x-4)=21 (4)
112 (2x-D(x+3)=12x+1 (5)
1.1.3  logs(x+3) +logs(x —1) =1 (5)
114 x> -2x>3 4

1.2 Solve for x and y:

121 2y+x—-1=0 and 3x* —x—y=3 (7)
122 x+3i=(1+ yi)(2-3i) (5)
1.3 Convert 111001, to a decimal number. 3)

1.4 The formula for calculating the distance travelled by an object at
time ¢ seconds is:

s =ut+ %az‘2
where u is the initial velocity and a is the acceleration of the object.

1.4.1 Make u the subject of the formula. (2)

1.4.2 Hence, calculate the value of u if acceleration, a = 3m/s> and

the distance travelled after 4 seconds is 36 m. (2)
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QUESTION 2

2.1 Solve for x:

21.1 (x+2)3x-6)=0 (2)
2.12 x*-5x=2 (Correct to TWO decimal places) “4)
213 2x’-Tx-4<0 (4)
2.14 2x% =16 3)
215 3" -3"*=24 (4)
2.1.6 log(x+1)+logx=1 5)

2.2 Solve for x and y:

221 y-x+2=0 and x* +2x+ y> —6y =40 (7)
222 2x+i=@A-y)(1+1i) 5)
2.3 Covert 100 to a binary number. 3)
24 Given i=—"F
R+
m
2.4.1 Make R the subject of the formula. 3)

2.4.2 Determine the value of Rif i =2,3; E=2,4;n=5,6;m=2
and r =0,4 ()
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QUESTION 3

3.1.1 Solve for x:

31,1 (x+2)(x-5)=-6 4)
3.1.2 2x* =7x — 4. Round your answer to 2 decimal digits. 4)
313 —x?+5x-4<0 (4)
3.1.4 2logx =log(2x + 3) 4)

3.2 Solve for x and y:

321 2x—y=1and x> —2xy+2x—y> =0 (7)
1 . : :
322 5X—3l=(1+ vi)(1—5i) (5)

3.3 Given the decimal numbers 11 and 23
3.3.1 Convert the given decimal numbers to binary numbers. 4)

3.3.2 Hence, add the binary numbers calculated in 1.3.1 (D)
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CALCULUS

AVERAGE GRADIENT

QUESTION 1

1.1 Determine the average gradient of f (x) = 2x? + x between the points where
x=1and x=4

12 Average gradient of g (x)=1— x” between the points where x=—1and x= p is — 6
. Determine the value (s) of p.

QUESTION 2
Differentiate the following from the FIRST PRINCIPLES:
2.1 f(x)=3
2.2 g(x)=-2x
2.3 p(x)y=—x-1
2.4 f(x)=4x+3
RULES OF DIFFERENTIATIONS
QUESTION 3

Differentiate the following:

3.1 y=03Bx-1)(x-3)
32 D elVx - x)

3.3 f(x)zi—%

A3 —

34 g(x)=> "1
3_

35 _8x” - 27
3-2x
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CUBIC FUNCTION
QUESTION 4
Given f(x)=2x"-2x*—-10x-6
4.1 Factorize f completely.
4.2 Hence write down the coordinates of the x —interceptsof f .

4.3  Determine the coordinates of the turning points of f.

4.4  Draw sketch graph of f. Clearly indicate all the intercepts with the axes and the turning
points.

4.5 Determine the equation of a tangent to f at the point where x =1
QUESTION 5

Given f(x)=-x" —x* +16x +16

5.1 Factorize f completely.

5.2 Hence write down the coordinates of the x —interceptsof f .

5.3  Determine the coordinates of the turning points of f.

5.4  Draw sketch graph of f. Clearly indicate all the intercepts with the axes and the turning
points.

5.5 For what values of xis f(x)>0?

5.6  Determine the equation of a tangent to f at the point ( —1; — 2)
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QUESTION 6

The sketch below represents the graph of f defined by f(x)=ax® +bx + ¢

A and B are the turning points of f. D is the x — intercept and B is the x — intercept of f.
E(2;4) isapointon f.

AY

E(2:4)

¥

B(1:0)

6.1 Show that the equation of fis f(x)=x" —3x+2

6.2 Determine the coordinates of A.

6.3 Write down the coordinates of C.

6.4  The gradient of a tangent to f at the point (r ; ¢) is 24.
Determine the values of r and ¢ if r >0
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ANALYTICAL GEOMETRY

QUESTION 1

P(-2;-4),Q(—4;2) and R(7;—1) are the vertices of APQR in

a Cartesian plane as shown in the diagram below. @ is an angle of

inclination of PQ. M and T are the midpoints of QR and QP respectively.

1.1

1.2

1.3

1.4

L.5

1.6

by
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¥ =

P(-2:-4)

Determine the gradients of QP and PR.

What can you conclude about QP and PR.?
Calculate the value of @, to the nearest degree.
Determine the coordinates of M.

Hence, determine the equation of the line MN, passing through M and
parallel to PR.

Determine whether the point of PQ lies on MN.
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QUESTION 2

In the diagram below, points L(—5;—-2); M(—1;—-6) and K(5;4) are the vertices of A
KLM. B is the midpoint of MK and « is the angle of inclination of MK with the x-axis.

LYy
K(G:4)
a X
»
0
B
L(-5:-2)
M(-1;-6)
Determine:
2.1 Length of KL. (2)
2.2 Coordinates of B. 2)
2.3 Gradient of LM. 2)
2.4 The equation of the line perpendicular to LM passing through M. 3)
2.5 The size of «. @)
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QUESTION 3

M(4;4),N(p;3),R(;1) and T(—1; g) are points in a Cartesian
plane. Calculate:

3.1.1 The value of p if the gradient of MN is equal to % (3)

3.1.2 The value of ¢if RM L MT @)
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QUESTION 4

In the diagram below, circle ABC with centre O is given. Points A and C are on the y-axis.
The equation of AB is givenby y=—-3x+8

Ay
A
X
-
O
B
C
4.1 Determine the coordinates of A. 2)
4.2 Hence, determine the equation of the circle. 3)
) 24 32 ) .
4.3 If the coordinates of B are ? T — ? , determine the equation of
a tangent to the circle at the point B. (5)
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QUESTION 5

In diagram below, circle with centre O at the origin passes through A(—2;4).

The tangent to the circle at C(p ; 2) cuts the y-axis at K and the x-axis at N.

3
A(—2:4)
O N
C(p:—2)
;K

5.1 Calculate the length of the radius OA. Leave your answer in surd form.  (2)

5.2 Hence write down the equation of the circle. (2)
5.3 Show that p =4 3)
54 Write down the gradient of OC. (D)
5.5 Hence, determine the equation of CK, tangent to the circle at C. 4)
5.6 Determine the coordinates of N. (2)

5.7 Determine the equation of the diameter which is parallel to tangent CK.  (3)
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QUESTION 6

In the figure, the origin O is the centre of two concentric circles. The chord PQ of the larger
circle touches the smaller circle at T(—2 ; —1) and intersect the y — axis at point Q.

PQ is a tangent to the smaller circle at point T. P is a point on the larger circle, while Q and R are
the y and x — intercepts of the larger circle respectively. S is the y — intercept of the straight line
SR.

‘}:
S

6.1 Determine the equation of the smaller circle. 3)

6.2 Given that PT = 2+/5 units, show that the equation of the

larger circle is defined by x* + y? =25 4)

6.3 Write down the coordinates of point R. (1)

6.4 Given that PQ//SR , determine the equation of SR. @)
[12]
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