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QUESTION ONE (13 marks)
(a) Simplify:
(i) 8z x 3y
(i) V22
(b) Simplify v/20.
(c) Factorise zy — 2.

(d) Solve:
(i) 2z —8 =20
(ii)) z+5<15
(e) Evaluate:
(i) 377
(i) 492
(iii) 10°

Start a new page.

(f) Express the following numbers in scientific notation.

(i) 5688
(i) 0-000823

(g) Expand and simplify (z + 2)(x + 5).

Examination continues next page ...
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QUESTION TWO (13 marks) Start a new page.
(a) Simplify 3v/3 + 2v/3.

(b)

x° 2x°

Form and solve an equation to find the value of z in the above diagram, giving a
geometric reason.

(c) Express the following numbers in decimal form, rounding to 3 significant figures.
(i) 4-3842 x 107
(ii) 4-07836 x 1074

(d) Below is a stem and leaf plot of results from a test, where 1|2 represents a mark of 12.

Stem l Leaf
1 2 2 6 8
2 3 5 7

Use the table of results to find the:
(i) mode

(ii) median

(iii) mean

(e) Factorise:

(i) 2 + 8z + 12

(ii) 2? — 16

(iii) 2% + 6z +9

Examination continues overleaf ...
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QUESTION THREE (13 marks) Start a new page.
(a) Simplify (3z)° x 22°.

(b) Evaluate % for a = 36 and b = —2.

(¢) (i) Solve 10 — 2z < 4.

(ii) Graph your solution on a number line.

(d) Write each of the following as a single power of x.

State which test should be used to show that AABC is congruent to ADCB. You

need not prove congruence.

3
(f) Make x the subject of the equation b = g

2
(g) Express — with a rational denominator.

V5

Examination continues next page ...
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QUESTION FOUR (13 marks) Start a new page.

(a) The graph below shows the height of a ball thrown into the air.
A

10

8 / \

(o)

Height (m)

~
™~
/

[\
T~
| —

0 1 2 3 4 5
Time (s)

(i) How high is the object at 1 second?

(ii) For what length of time was the object above a height of 6 m?

(b)

- 2 cm

-~ N
3cm

A rectangle with length 3 cm and height 2 cm is shown above. Find the length of the
diagonal, giving your answer in simplest exact form.
(c) Expand and simplify:
(i) (3z +4)°
(ii)) (22 —3)(z —5)

(d) Simplify:

~ 20x — 15y
O =5

22 —5x+6

(i) 2x — 6

Examination continues overleaf ...
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QUESTION FIVE (13 marks) Start a new page.

(a) Solve 4(y +5) = 42 —2(y — 4).

(b) Expand and simplify (3 + v/5)(3 — V/5).

¢) Simplify, expressing your answers in scientific notation:
Y. gy

) 8 x 10~10
YT 108

(ii) (4x1075)
(d) What is the sum of the exterior angles of a polygon?

(e) Solve 3(x 4 5) = 48.

N[

N\
(f) Evaluate (ﬁ) .

(g) Below is a quadrilateral PQRS with PS || QR and PS = QR. The diagonals PR and
QS meet at M.

L 0

§ R
(i) Show that APMS is congruent to ARM(@. Clearly state your geometric reasons.
(ii) Hence prove that M is the midpoint of PR.

Examination continues next page ...
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QUESTION SIX (13 marks) Start a new page.
(a) Make a the subject of the following:

a
i) b=—-—0
6) b= 1

1
(i) s:ut+§at2

(b)

25 20

E D

In the diagram above, AC =25, BC' =20, CD =5 and CF = 4.

(i) Prove AABC || ADEC.
(ii) Hence, prove that AB || DE, giving a reason.

(c) Expand and simplify:
(i) (2% —5z)’

(ii) (% + 4) (%“ - 2)

(d) Simplify

by rationalising the denominator.

6
2+7

Examination continues overleaf ...
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QUESTION SEVEN (13 marks) Start a new page.

20 -3
(a) Solve ¢

<a-—4.

8a 4 " a?b
9h2 4b—2 "

(b) Simplify

Express your answer with positive indices.

(c) Fully factorise:

(i) —22% — 16z — 30
2

.\ Y
= —12
(i) £
(d)
R
450 m P
270 m
300 m
[] []
Y 0 S

From the wharf at Y, Sam looks at the tops of towers PQ) and RS. The points Y, P
and R lie in a straight line. Points Y, @ and S all lie on level ground. Using his laser
measuring device, he measures the distance to the tops of the towers as Y P= 300m
and Y R= 450m. Sam knows that the height of the taller tower RS is 270 m.

(i) Prove that AY RS is similar to AY PQ.
(ii) Find the distance @S.

(e) Consider the formula

r2 — g2 2
q:( +Wm0.
9p

Find all the values of p given ¢ =196, r =11, s=7 and t =

Examination continues next page ...
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QUESTION EIGHT (13 marks) Start a new page.

22—z —6 z? — 3z
Simplif = .
(&) Stmplily 55550 * 527 + 250

(b) Find which number is greater: 82°° or 28%°. Justify your answer.

(c)

26

The pyramid above has a square base ABC'D with area 8 cm? and a perpendicular
height OF of 2v/6 cm. The points W, Y, X and Z are the midpoints of AB, BC, CD
and DA respectively.

(i) Find the length of OA.
(ii) Hence, find the length of edge AFE, showing clear working.

(d) Write x as the subject of the equation:

r—3 2($—y)+$+9_
4 3 12

1

(e) A cooling system of a car contains 16 litres of antifreeze, which is a solution of
ethylene glycol and water.

Initially the solution contained 40% ethylene glycol. A certain amount of solution is
drained from the system and topped back up to 16 litres with a 60% ethylene glycol
solution, so that the final system contains 55% ethylene glycol.

Using an equation, determine how much of the original solution was drained.

END OF EXAMINATION
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