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Instructions: 

• 	 Write your name at the top of this page, and at the top of each answer sheet 

• 	 At the end of the examination this examination paper must be attached to the front of your 

answers. 

• 	 All questions are of equal value and may be attempted. 

• 	 All necessary working must be shown, Marks may not be awarded for careless or badly 

arranged work. 

• 	 Marks indicated are a guide only and may be varied if necessary. 

• 	 Start each question on a ne\v answer page. 
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Question 1 

a) Calculate (9.6 x 104 ) -:- (6.3 x 10-2 ). Write your ans'wer using 3 significant 


figures. 


b) Solw i) x 2 3x - 4 = 0 2 


c) i) Sketch y = Ix + t I. Show intercepts on the coordinate axes. 


ii) + +x+l=O 2 


ii) Hence or othen\ise sol\'e Ix + 11 x + 1 


1

d) Find the gradient of curye y = ----; at the point 1,1) 2 


x~ 

x+4 3 
e) Simplify -- + 2 2 


• X x-x 

f) Write the exact \'alue of tan Sn 
6 


Question 2 (stat"t a new page) 

a) 

rJ ~'f Sco.) e 

------~--------.r----------~.x 

Points A, B. C haw coordinates as shO\\n above. 

The angle AC and the x axis is e. 

i) Copy diagram into your answer booklet. 

ii) Find gradient ofAC 



iii) 

iv) 

v) 

vi) 

vii) 

Calculate the size of f) to the nearest degree. 

Find the equation oL4C. Give your answer in general form. 

Find the equation of the perpendicular bisector of the inten'al AC. 

Find the perpendicular distance from B to AC. 

\:\/rite the coordinates of D such that ABCD is a parallelogram. 

1
Solve cosf) = - - for 0" :S f) :S 360 0 

2 

2 

2 

Question 3 (start a new page) 

a) Differentiate: i) 
2.'1'+1 

y = 2.'1'-1 
2 

iii) y 3xlogx 2 

b) 

\,) Y tan 2x 

Find indefinite integrals of: 

i) cos5x 

ii) 

c) Given [Cx) 

ii i) (2x + 3)5 

= x 2 • sho\\ how to tind lim 
h-70 

2 



Question 4 (start a new page) 

2a) A parabola has equation 2y = x 6x + 7 

i) 'Write this equation in the form (x - h)2 = 4a(y - k) and hence. or 

othen'l<'ise, give the coordinates of the vertex. 2 

ii) 	 Find the coordinates of the focus. 

iii) 	 GiYe the equation of the directrix. 

b) 

c. 

A man in a boat at B observes that the angle of elevation of a cliff top 160 metres high is 
53°12/. 

i) 	 Find the direct distance BA. Give your ansv.'er correct to 1 decimal place. 2 

ii) 	 The man rows 50 metres from B to C. Use the cosine rule in triangle ABC to find 

AC to the nearest metre. 2 

c) ABCD is a trapezium in which ABIIDC, AB = 12cm, DC Scm and AC = 9cm. 

The diagonals intersect at 

i 2. G-...._
'~------~----c;;r B 

I 

i) Copy the diagram onto ~'our answer page and clearly mark the above information. 

ii) ProYe that !:.AXB is similar to !:. CXD. 2 

iii) Hence find the length of A)l~ 2 



Question 5 (start a new page) 

2a) 	 Find the value(s) ofk so that x (k + 2)x + 4k - 4 = 0 has: 

i) equal roots. 2 

ii) 	 one root the reciprocal of the other. 2 

• ]I 

SIn (2-8) 
b) Simplify 2 

sin (n-8) 

c) 	 Solve sin 2 x + sin x = 0 for 0 S; x S; 2IT 2 

d) i) Sketch the graphs of y 
1 

) Y = 1 and x 2 on the same axes. 2x 

Shade the common area between the three graphs. 

Ii) Find the value of the shaded area in exact tonn. 2 

Question 6 (start a new page) 

a) 	 Solve 3x = 7. Give your ans\\'er correct to :2 decimal places. 2 

1 

b) 	 The first three terms of a certain geometric series are x + 2 + 12' + ... 

i) Find the value of x, 

ii) Find the limiting sum of the series. 

c) 	 Evaluate L~~,,;(100 - 4n) 2 



d) A speed hump has a cross-section as shown: 

I 

i tOew, 

I 

I 

I Jew-

Use Simpson's rule to find the approximate area of the cross-section. 

e) 

The cylinder \'aries its volume but the 

sum of its radius and height is constant 

at 12cm. 

I . -- -	 ­-	 -- .L"---___,.,.._7 . 

dv 
i) 	 Given V = nr2 hi find dr . 2 

ii) 	 Find the radius that pro\'es the \'olume is maximised. 2 

Question 7 (start a new page) 

a) 	 The curve y = e X +1 is rotated about the x axis between x = 0 and x =1. 

Find the volume generated, leaving your ans\\er in exact form. 

b) 	 Gi\en the function y = -2sin3x. 

i) State the period of the function, 

ii) 	 Sketch its graph for 0 :::; x :::; n 

2 

2 



c) For a function y = [ex), you are given that :~ = 3x 2 
- 2x - 1. 

There is a stationary point at (1,2). 

i) Determine the nature of the stationary point. 2 

ii) Prove that there is a point of inflexion. 2 

iii) Find the equation of the function y = [ex). 2 

Question 8 (start a new page) 

a) i) Solve 4x - x 2 2: 0 2 

-1 
1ii) Hence, state the range of the function y 

2b) i) Prove that 1 + tan2 x = sec x 2 

ii) Hence, find f tan 2 3x dx 2 

2 

d) The sum of the first two terms of a geometric sequence is 6 and the sum of the 3 

second and third terms is -5. 

Find the first three terms of the sequence. 

Question 9 (start a new page) 

x 3 +1
a) Find f- dx 2

2x 

c) 



b) The graph y - log~2x is shO\\n. 

-..J. ;: lo5' 2.x 
"") "'­

i) Find the coordinates of A and 

ii) Find the shaded area. 
,., 
..l 

c) $1000 is deposited into a savings account. 

i) If the account earns 6~,'O pa compounded annually. find the account's value 

at the end of 15 vears. 

ii} If the account is to have a \'alue after 15 years. find the annual 

compound interest rate needed to achieve this. 

Give your answer to the nearest \\hole percent. 2 

iii) S1000 is deposited at the beginning of each year into the account paying 

6~o pa. \Vhat \Yill be the total value the account at the end of 15 years. to 

the nearest dollar. 2 

Question 10 (start a new page) 

a) A block ice, \\ith mass A1 grams after f minutes is melting according to the equation 

M Moe- kt . 

Initially, there is 100 grams of ice and, after 35 minutes, the block has reduced to 

i) Find the constants and k (exact form). 3 

ii) the rate of \\hen the ice grams. 

iii) Find ho\\ lang it takes for the ice to reduce to 5 grams. 2 

60 



b} 	 A particle moves so that its position x em from a fixed point 0 after t seconds. is 

given by x = 2te- t . 

i) 	 Find the particle's initial position. 

ii) 	 Shov,' that v = 2e (1 - t), 

iii) 	 Find when the particle is stationary. 

iv) 	 Describe the pm1icle's position as t -7 00 

\) the abo\'e information to sketch. on coordinate axes. a graph the 

particle's position o\'er time. 

Sho\\' on your curve the time where you expect the acceleration to be zero. 

Justify the location, 

E?\D OF PAPER. 

2 
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IX"d 1 
,n:;t:-l; x:;t:O,ifn<OX = n-l-l 

=Inx, x> 0 

r a v , 1 a:;t. ° I e ~ ax -eax 
a ' 

.) 

1
cosaxdx = ax, a:;t. 0 

a 

1Jsinaxdx --cosax a:;t.O
a ' 

1 
sec2 ax dx -tanax, a:;t: 0 

a 

r 

1 

I sec ax tan ax dx = -secax a:;t.O 
a ' 

1 -1 x
dx = -tan - a:;t:O

2 a aJa2 ~ x
1 . -1 xdx =sm - a> 0, -a<x<ar x 2 a 

.; _ 

-, .., 
= InfX-l- XL - a L 

, X > a > 0II 2 1 :2 dx \ 
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• \IX -a 

NOTE. lnx = log
~e 

x, x > 0 
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