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1. (a) Rewrite as a power of a:
3√a.

[2]
(b) Simplify as far as possible:

3
√

a7
√

a

a−4 .

[8]
(c) Change to base 2 and simplify as far as possible:

log4

√
x.

[5]
(d) Solve for x

1 + log2(x2) + log4

√
x = 4.

Give your solution in its simplest surd (exact) form. [10]

Write your solutions here

a) 3
√

a = a
1
3

b)

c) log4
√

x =
log2 x

1
2

log2 4 =
1
2 log2 x

2 = 1
4 log2 x

d)



2. (a) The quadratic is specified as
f (x) = x2 + 4x + k

i) Find values of k for which the equation f (x) = 0 has a repeated root. [5]
ii) For k = 4 write f (x) in a factorised form. [5]

iii) For k = 2 what is the minimum value of f (x) and what is its symmetry axis. [8]
(b) When the polynomial g(x) = x3 + x2 − px− 2 is divided by x− 3, the remainder is 1. Find

the value of the constant p. [7]

Write your solutions here
a)
i) ∆ = 0 repeated root.

∆ = 42 − 4k = 16 − 4k = 0

k = 4

ii)
f (x) = x2 + 4x + 4 = (x + 2)(x + 2) = (x + 2)2

iii)
f (x) = x2 + 4x + 2 = (x + 2)2 − 4 + 2 = (x + 2)2 − 2

So the symmetry axis is at x = −2 and the minimum is y = −2.
Alternatively:

Symmetry axis is at

x = −
b

2a
= −

4
2

= −2

and the minimum is at

f (−
b

2a
) = f (−2) = (−2)2 + 4(−2) + 2 = 4 − 8 + 2 = −2

b)
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3. Consider the three points A = (0,−1), B = (2, 3) and C = (5, 1).

(a) Find the equation of the line segment AB in an implicit form. [5]
(b) Find the shortest distance of point C from the line segment AB. [5]
(c) Find the equation of the perpendicular bisector of the line segment AB. [15]

Write your solutions here
a)

b)
Shortest distance is the perpendicular distance:

c) Midpoint AB = (1, 1).
Perp.gradient = −1

2 .
So

y = −
1
2

x + c

We use the midpoint:

1 = −
1
2

+ c

c =
3
2

The equation of perp. bisector is:

y = −
1
2

x +
3
2



4. (a) Consider the following equation of a circle:

(x − 1)2 +

(
y −

2
3

)2

=
4
9

i) Specify the coordinates of the centre. [2]
ii) Specify the radius. [2]

iii) Write it in a parametric form. [6]
(b) Let A = (1, 2) and B = (1, 1). Derive an equation specifying the locus of all points

P = (x, y) such that the distance AP is 2 times as long as the distance BP. Clearly specify
which curve you obtained. [15]

Write your solutions here
a)
i) Centre = (1, 2

3 )
ii) Radius = 2

3
iii) Parametric form:

x = 1 +
2
3

cos θ

y =
2
3

+
2
3

sin θ

b)√
(x − 1)2 + (y − 2)2 = 2

√
(x − 1)2 + 4 (y − 1)2

(x − 1)2 + (y − 2)2 = 4 (x − 1)2 + 4 (y − 1)2

(x − 1)2 + (y − 2)2 = 4 (x − 1)2 + 4 (y − 1)2

x2 − 2x + y2 − 4y + 5 − 4x2 + 8x − 4y2 + 8y − 8 =

3x2 − 6x + 3y2 − 4y + 3 = 0

x2 − 2x + y2 − 4
3y + 1 = 0

(x − 1)2 + (y − 2
3 )2 − 1 − 4

9 + 1 = 0

(x − 1)2 + (y − 2
3 )2 = 4

9

The curve is the circle with the Centre = (1, 2
3 ) and radius = 2

3 .



5. Function g(x) is specified as
g(x) = x2 − 3.

(a) Specify the domain and range for g(x). [2]
(b) What is the domain and range so that g(x) becomes invertible? [3]
(c) Find the inverse function g−1(x) and specify the domain and range of the inverse function.

[5]
(d) Specify if function g(x) is odd, even or neither. [7]
(e) Compose g(x) with f (x) = ex, i.e. find: ( f ◦ g)(x) = f (g(x)) and (g ◦ f )(x) = g( f (x)). [8]

Write your solutions here

(a) Domain D = R
Range R = [−3,∞)

(b) Domain and range so that g(x) becomes invertible: D = [0,∞) and R = [−3,∞).
(Or equivalently D = (−∞, 0] and R = [−3,∞))

(c) Inverse function g−1(x) :

y = x2 − 3.

x = y2 − 3

y2 = x + 3

y = ±
√

x + 3

For D = [0,∞) and R = [−3,∞) we take g−1(x) =
√

x + 3 whose domain is D = [−3,∞)
and range R = [0,∞).

(Or equivalently, if D = (−∞, 0] and R = [−3,∞) then g−1(x) = −
√

x + 3 whose domain
is D = [−3,∞) and range R = (−∞, 0])

(d) g(−x) = (−x)2 − 3 = x2 − 3 = g(x) is even.

(e)
( f ◦ g)(x) = f (g(x)) = ex2−3

and
(g ◦ f )(x) = g( f (x)) = e2x − 3



End of Assessment




