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Question 1 (12 marks) Marks
a) Evaluate 3’87'[5_2115: correct to 3 significant figures. 2
b) Express 0.352 as a fraction in simplest rational form. Show working. 2

c¢) Factorise completely:

i) m?—-—mn+6m-—6n 2
(i) x5 — 32 2
d) If x = 3 — /2, simplify fully (x — 2)? 2
e) Solve: |2x+ 1| =5 2

Question 2 (12 marks) Start a new page.

a) Express 213—: in degrees. 1
b) Evaluate cosec 0.8 correct to two decimal places. 1
c¢) Find, in simplest surd form, the value of %;{_:o_o: 3
d) Ifcosx = — g, find the exact value(s) of tan x. 2

e) In triangle ABC, AC=8 cm, BC= 10 cm and ZABC = 50°.

Find the possible values of ZBAC to the nearest degree 3

f) A triangular airfield is bordered by three straight lines of length 4 km, 5 km

and 6 km. If the largest angle in the triangle is 83°, find the area of the airfield. 2
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Question 3 (14 marks) Start a new page.

a) Sketch the following relations on separate number planes, showing all important

features (asymptotes, x and y intercepts):

(1) y=v25—x?
(i) y = |3 + 2x|
(i) y = o

(iv)y=27% —1

b) (i) Sketch a graph of f(x) = 4x — x? showing all main features.
Use this graph to answer the following questions:
(i) Find the largest possible domain and range of y = 4x — x?

(iii) Solve 4x— x2>0

(iv) What is the natural domain of the function H(x) = \/%
X— X
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Question 4 (12 marks) Start a new page.

a) Solve the following equations:

x+3 3x—-1

I St

(i) 5x2—9x=2

(i) |3x+1|=4x—2

b) Simplify fully the following:

a?-9 a+3

(i) +

a*-27a a?+ 3a+9

.. x+2 2x-1 6x
(ii) — —
x—1 x+1 x2—1

Question 5 (10 marks) Start a new page.

a) Solve the following inequations:
iy |[5—2x|<7

4x—-1 > 3
x-1

ii)

b) Expand and simplify (2x — 1)*

V241
VZ-1

¢) Find rational numbers a and b such that a + b\2 =
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Question 6 (19 marks) Start a new page.

a) Solve the following equations for 0 < x < 360°:
i) 2sin2x=1
ii) tanx = cot x

b) Prove that (tanx + cot x)? = sec?x + cosec?x.

¢) Simplify tan(90° — 0) sin(360° — 6)

d) 1) State the amplitude, period and the range of y = 2 sin 4x.

i) Sketch the graph of y = 2sin4x,0 < x < 180°.

e) A is 3 km North and 4.3 km east of P. The bearing of B from A is 145°.

Find the distance PB if the distance AB = 14 km.
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Question 7 (6 marks) Start a new page.

From a point 4 due south of a tower, the angle of elevation of the top of the
tower 7, is 28°. From another point B, on a bearing of 120° from the tower,
the angle of elevation of 7"is 33°.

The distance 4B is 200 metres.

~ North

TR Y AR TG TR VN T O A TS

i) Copy or trace the diagram into your writing booklet, &

adding the gi\}en information to your diagram.

iiy If OT = h, express the distances OA and OB in terms of 4.

iii) Hence find the height of the tower to the nearest metre.
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Question 8 (15 marks) Start a new page.
a)

, x<1 x#0
f(x) =

2x3 — 1, x>1
(i) Find f( 2)
(ii) Sketch the function f(x).

(iii) State the range of f(x).
b) If f(n) =n(n+ 1)(n+ 2) express f(n) + f(n+ 1) in factored form.
x%+1 2
2_

=1+

x2—1 x2—1

o) If y=f(x)=

i) State the equations of the asymptotes.
iiy Show that y = f(x) is an even function.
iii) Sketch the graph showing intercepts and asymptotes.

x2+1
x2—1

<1

iv) Hence, or otherwise, solve

d) Find g(x) if the function f(x) below is an odd function.

x*, forx >0

f(x) =
g(x), for x <0

End of Exam
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