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QUESTION ONE (15 marks) Use a separate writing booklet.
(a) Simplify V18 — /8.
(b) Use your calculator to find the value of cos 56°43' correct to three decimal places.
(c) Simplify log, .
(d) Solve the equation ¥ 2 +1=0.
(e) Find the gradient of the interval joining the points P(—2,1) and Q(5, —2).
(f) Factorise a® — ab+ 2a — 2b.

(g) Find the value of p given that 5, p, 21 is an arithmetic sequence.

., dy
(h) Find F’r given y = 523 — 3z + 7.
ks

(i) Simplify 49225,

()

B 10 ¢

In the triangle above AC' = 4 cm, BC' = 10 cm and sin B = ;1] [lind /A given that it
is acute.

(k) Write down the exact value of cos 30°.

(1) Factorise p° — 8.

Exam continues next page ...



SGS Yearly 2008

QUESTION TWO (15 marks) Use a separate writing booklet

s

(a) (i) Sketch the parabola y = (

& —1)(z + 3), showing all intercepts with tl
the vertex,

e axes and

(ii) Hence, or otherwise, solve the inequation 2% 4- 2z — 3 <

(b) Write down the domain of the function g(z) = /7.

(c) Write down a quadratic equation that has roots 2 and —3.

(d) Solve:
(i) [ + 1= 3

(i) |z+ 1 <3
(e) Solve tan @ — —1, for 0° < ¢ < 360°.
(f) Given 2% = gp.
(i) Rewrite this exponential statement in logarithmic form.
1i) Hence solve 2% — 60, writing your solution correct to two decimal places.
g

(2)

The diagram shows the curve y =

2 . ; ;
5 ;7 and the liney = | intersecting the curve af
22 41

points R(—1,1) and LA

i) Write down the ran eofy =
g

2 4 1°

2
(i) Explain why y = BT 1s an even function.
-’I: -

2
(iii) Use the diagram to solve Ers 1

Exam continues overleaf .
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QUESTION THREE (15 marks) Use a separate writing booklet.

d
(a) Find dﬁ for each of the following functions:
a

() 4 = %
B 1
(i) y = 2a*
A — 322
(i) y = el

T

(b) Let f(z) =2* + 3z — 4.
(i) Find:
() S(1)
(B) f'(=)
{7} ST

(i) Hence find the equation of the tangent to the curve y = f(z) at the point where

z = 1.
(¢) For some real number ¢, the first three terms of an arithmetic sequence are 2¢, 8¢ — 1
and 6t + 2.
(i) Find the value of f.

(ii) Hence find the fourth term of the sequence.

3%2h — h?
(d) Evaluate lim - —.
h—0 h
, d 2z
(e) Use the quotient rule to find ﬁ, given y = .
dz 2 + 1

Exam continues next page ...
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QQEETION_EQQE (15 marks) Use a Separate writing booklet.

a) Solve 3z? — 27 — 9 = ( using the quadratic formula, writing your solutions in simplest,
!
exact form.
(b) (i) Find the discriminant of the quadratic equation 242 — 34 et

(ii) Select the letter of the statement that correctly describes the nature of the roots
of this quadratic:

A. real, rational and equal
B. unreal
C. real, rational and unequal

D. unreal, irrational and unequal

(c) Let o and £ be the roots of the quadratic z° — 5z 4 10 = 0. Find the value of:
(i) a+p
(ii) ap
(iii) o? + B2

(d)

B 7
_ _— >
_1 2 X
—6~_

The diagram above shows & parabola that has z-intercepts —1 and 2, and a y-intercept
of —6. Find the equation of the parabola.

(e) (i) Express the quadratic function y = 2% — 42 1 1 in the form y = (z — p)? ¢ &

(ii) Hence, or otherwise, write down the minimum value of 7% — 4z 4. 1.

(f) Factorise 1022 — 13zy — 9y°.

Exam continues overleaf . ..
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QUESTION FIVE (15 marks) Use a separate writing booklet.

(a) Consider the sequence 1,18, 16;: os:

(i) Show that the sequence is arithmetic and hence find the common difference.
(ii) Find T3g, the twenty-sixth term of the sequence.
(ii) Find the sum of the first twenty-six terms of the sequence.

(b) The third term of an arithmetic sequence is 18 and the eighth term is 48. I'ind the
first term, the common difference and hence write down the first three terms of the
sequence.

(¢) (i) Find the tenth term of the geometric sequence 3, 6, 12, .. ..

(i) Calculate the sum of the first 10 terms of the series 3 +6 412 4 - --.
(iif) How many terms of the series 346112 +... need to be added to give a sum

areater than 300007

(d) A pendulum is set swinging. It covers a distance of 27 centimetres on its first swing,
18 centimetres on its second swing, 12 centimetres on its third swing and so on. Find
ihe total distance it swings through before coming to rest.

Exam continues next page ...
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QUESTION SIX (15 marks) Use a separate writing booklet,
(a)

The diagram above shows AABC with ¢ = 8 €m, ¢ =6 cm and ZABC = 190°
Calculate the exact length b, leaving your answer in simplest surd form.
(b) (i) Find the gradient of the line 37 — dy+1 =0,

(ii) Find in general form, the equation of the line that passes through the point (3,1)
and is perpendicular to the line 3z — 4y + 1 = (.

(iii) Calculate the perpendicular distance from the point (3,1) to the line
3z —dy4+1=0.

(c) Simplify:
(i) log, 81

(d)

h

45° 60° :
P 8m 0] R

In the diagram above two points P and @) are 8 metres apart and on the same level
as the foot R of a vertica] tower. The angles of elevation to the top 7' of the tower of

height h are 45° and gg° respectively. Let h metres be the height of the tower. Show
that h = (12 + 4v/3) metres.

Exam continues overleaf
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QUESTION SEVEN (15 marks) Use a separate writing booklet.

(a) Find the equation of the line that passes through the point K(2,1) and also through
the point of intersection of the lines &y : 2z — y + l=0Q0and ly:z+y—2=0.

(b) Find the equation of the tangent to the curve y = V& — 1 at the point Q(2,1).
Express the equation in general form.

a 128 ;
(¢) Given thal a + — + i 4 -« = —, find the value of a.
4 16 3

(d) (i) Given f(x) = 3z(2z — 1)?, find f'(z) in fully factored form.

ii) Hence find the z coordinates of the points where the curve
P
y = 3z(2z — 1)° has a gradient of zero.

(e) Solve tan®? @ — tan@ —2 =0, for 0° < 0 < 360°. Where necessary leave your answer
correct to the nearest minute.

Exam continues next page ...
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QUESTION EIGHT (18 marks) Use a separate writing boolklet.

(a) (i) Find the discriminant of the quadratic equation
ka® — qkx — (k—5)=0.

(ii) Hence find the values of k for whicl

1 the quadratic equation ka2 —dkz—(k-5) =0
has no real solutions.

The diagram above shows part of the hyperbola, ¥ = — and the tangent to
o7

perbola drawn at an arbitrary point Pla, f)
z-axis at 4 and B respectively.

the hy-

The tangent intersects the y-axis and

(i) Find the gradient of the curve at the point P(a, 2).

(ii) Hence show that the equation of

Pla, é) is

2
the tangent to the curve 1y = = at the point
T

2z 4 azy —4da = (.
(iii) Show that the area of AAOB is constant.

(¢) (i) Find an expression for the n th term 7 of the sequence 1:3. 5. ...

(ii) Show that the n th partial sum of the series 1 + 3 5 4. ... is given by S, = n2.

L,

(iii) Show that Z (Qk =2k — 1)) = 9% 2 _ o
k=1

END OF EXAMINATION
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