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QUESTION ONE (13 marks) Start a new page.

(a) Simplify 2x + 5x.

(b) Simplify
√

45.

(c) Solve 2a + 3 = 11.

(d) Express p−4 with a positive index.

(e) Write 4·07 × 103 as a basic numeral.

(f) State the gradient of the line y = 3x + 2.

(g) Factorise fully 15xy − 10x.

(h) Evaluate cos 47◦, correct to three decimal places.

3 41 20

x

(i)

What inequality is represented by the number line shown above?

(j) Expand and simplify:

(i) (x + 3)(x − 3)

(ii) (x − 5)(x + 2)

9 cm

4 cm

(k)

Find the area of the parallelogram shown above.

(l) Solve (x − 4)(x + 3) = 0.

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

(a) Find the simple interest earned on an investment of $2400 at 6% p.a. over 3 years.

(b) The frequency table below shows the number of televisions per household for a group
of people.

Televisions frequency

0 2

1 7

2 14

3 11

4 + 6

(i) How many people were surveyed?

(ii) What is the mode?

(c) Make p the subject of m =
p − n

q
.

58°

6 cm x cm

(d)

Find the value of x in the above diagram, correct to one decimal place.

(e)

stem leaf

6 1 4 5
7 0 2 2 6 8
8 5 7
9 3

6 1 represents 61.

Find the median of the data in the stem-and-leaf plot shown above.

(f) Express
4√
7

with a rational denominator.

Examination continues overleaf . . .
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11 cm

4 cm

3 cm

(g)

Find the volume of the triangular prism shown above.

(h) Expand and simplify
(

2
√

3 − 5
)2

.

(i) Write the equation of the horizontal line that passes through (5, 6).

(j) Convert 3600 square centimetres to square metres.

Examination continues next page . . .



SGS Annual 2017 . . . . . . . . . . . . . . . . . . Form III Mathematics . . . . . . . . . . . . . . . . . . Page 5

QUESTION THREE (13 marks) Start a new page.

(a) Simplify
(

2p5
)4 × 4p7.

7 cm

12 cm

θ

(b)

Find the value of θ, correct to the nearest degree.

(c) Simplify
4x + 2

2
.

(d) Given the line y = 3x − 4:

(i) Find the x- and y-intercepts.

(ii) Hence, or otherwise, sketch the graph of the line, clearly labelling the x- and
y-intercepts.

(e) Solve the following equations simultaneously:

y = 20 − x

y = 2x − 1

(f) A parallelogram is a quadrilateral with both pairs of opposite sides parallel. Write
down three more properties of this shape.

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

67°

x m

1·9 m

(a)

A ladder is leaning against a wall. The ladder makes an angle of 67◦ with the ground,
and the foot of the ladder is 1·9 m away from the wall. Find the length of the ladder,
giving your answer correct to one decimal place.

(b) In Krakozhia, GST is charged at 12·5%. A television costs $1260 including GST. How
much did the television cost before GST was added?

(c) Solve the following:

(i) x2 − 3x − 28 = 0

(ii) 2x2 − x − 15 = 0

(d) The endpoints of an interval are A(−2, 3) and B(8,−1). Find:

(i) the exact length of interval AB.

(ii) the midpoint of AB.

4

A

C

12

9

B

DE

6

2

(e)

In the diagram shown above, AE = 12, EC = 4, AD = 6, DB = 2 and ED = 9. All
measurements are in centimetres.

(i) Prove that 4ABC and 4ADE are similar.

(ii) Hence, find CB, giving a geometric reason.

(f) Given the lines y = mx + 4 and 2y − 3x + 10 = 0 are parallel, find the value of m.

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

(a) Solve x2 + 8x + 1 = 0 by completing the square, giving your answer:

(i) in exact form.

(ii) to two decimal places.

9 cm

14 cm

(b)

Find the surface area of the solid half cylinder shown above. Give your answer correct
to one decimal place.

(c) A straight line passes through (1, 3) and (4, 15).

(i) Find the gradient of the line.

(ii) Find the equation of the line.

(d) Daisy leaves home and travels 10 km on a bearing of 065◦T. She then goes directly
south until she is due east of her starting position.

(i) Draw a diagram to represent the information given above.

(ii) How far does Daisy need to go to return home? Give your answer correct to one
decimal place.

(e) Simplify 3y ÷ 6y−1.

(f) Solve the following equations simultaneously:

2x + 3y = 4

x − 4y = 13

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

(a) Simplify the following:

(i)
x2 + 6x + 5

4
× 10

x2 + 5x

(ii)
12

x2 + 6x + 8
− 3

x + 2

(b) Mimi buys two notebooks and three pens for $16, while Joey buys three notebooks
and one pen for $17.
Let x dollars be the cost of a notebook and let y dollars be the cost of a pen.

(i) Write two equations to represent this information.

(ii) Solve your equations to determine the cost of each item.

(c) During a three year period, the price of movie tickets went up by 5% in the first year,
then rose by 10% in the second and finally went down by 5% in the third. What single
percentage increase would result in the same final price for the three year period? Give
your answer correct to one decimal place.

(d) A cylinder has a height equal to its diameter. If the volume is 432π cm3 then find the
height of the cylinder.

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

(a) Solve x2 − 7x + 3 = 0 by completing the square.

A B

D C

E F(b)

In the diagram shown above, ABCD is a parallelogram.

(i) Prove that 4EAD ≡ 4FBC .

(ii) Hence, prove that EFCD is a rectangle.

(c) Find the equation of the perpendicular bisector of the interval AB, where A is the
point (−2, 5) and B is the point (3, 1).

48° 61°

W E

T

B x m

h m

300 m

(d)

The angle of elevation to the top of a tree T from point W , directly west of the tree,
is 48◦. The angle of elevation from point E, directly east of the tree, is 61◦. The
two points are 300 metres apart. Let the height of the tree be h metres and let the
distance from the base of the tree B to point E be x metres. This information is
shown in the diagram above.

(i) Using 4ETB, find an expression for tan 61◦.

(ii) Using 4TWB, find an expression for tan 48◦.

(iii) Hence, show that h =
300 tan 48◦ tan 61◦

tan 48◦ + tan 61◦
.

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

(a) Factorise x2(x − y) + y2(y − x).

(b) Given that
(√

x +
√

y
)2

= x + y + 2
√

xy , find a and b such that

√
a +

√
b =

√

10 + 2
√

21

where a and b are positive integers.

(c) A square backyard of side length x metres is to be landscaped. A flower bed of width
4 metres is to be dug around 3 sides of the yard. The remaining yard is to be covered
in grass. If 5

8
of the yard is taken up by the flower bed then what is the area of the

grass?

30°

2

A B

CO

D

x

y(d)

The diagram above shows the rhombus OABC . The diagonals OB and AC intersect
at the point D. The diagonal OB makes an angle of 30◦ with the positive x-axis. The
length of OD is 2 units. Find the coordinates of A, in exact form.

(e) A school gets a big donation and adds ten rooms. This reduces the average number
of pupils per room by ten. After two months, a storm badly damages five rooms,
forcing the school to close them. This causes the average number of pupils per room
to increase by four. The number of pupils at the school remains constant throughout
this time. How many pupils are at the school? Justify your answer with working.

END OF EXAMINATION




























