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EXAMINATION 

Mathematics 

General Instructions 

o Reading Time- 5 minutes 

o Working T ime-3 hours 

o Write using a black or blue pen 

o Approved ca lculators may be usrd 

o A table of standard i!ltegrllls is 
provided at the back of this paper. 

o All necessary working should be 
shown for every question. 

o Begin each question on a fresh 
sheet of paper. 

Total marks (110) 

o Atrcmpt Questions 1-10 

o All questions are of equal value 

Total i\tarks- 120 
Allempt Questions 1-10 
All Questions arc of equal value 

Begin each question on a NEW SHEET of paper, writing your student number and 
quest ion number at the top of the page. Extra paper is available. 

Question I (12 marks) Use a SEPARATE sheet of paper. 

(a) State the exact 'alue of cos 135° 

(b) Solve for x: 2x - I I ~ 5x+ 6 

(c) Find the arc length of a sector with central angle 60° and radius 12cm. 
Leave answer in exact form. 

(d) Evaluate logl5 correct to 2 decimal places 

(c) Soh·efor x: j2x- lj= I7 

( f) Jack"s Jean Junction had a sale on its jeans Susie paid S 108 for a pair of jeans 
after a 20% discount. Calculate the original price of her jeans. 

Marks 
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2 
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Question 4 (12 marks) lJse a SEPARATE sheet of paper. 

(a) Find: 

(I) 

I 

(ii) J(3x - s)' dr 
_, 

(b) If the 4'h tenn and 13'h tcnn of an arithmetic sequence are 16 and -2 respectively, 
find the first term and common difference. 

(c) For the quadr3tic equation 3x- 5- 2x2 = 0 find: 

(i) cr + p 

(ii) a/3 

(iii) cr 2 ,. p 2 

(d) Find the size of L ABC. gi'ing reasons. 

A~--------------~c----------------~ 

NOT TO SCALE ss· 
F 

Marks 

2 

2 

2 

2 

2 

Question 5 ( I 2 marks) Use a SEPARATE sheet of paper . 

(a) The displacement of a particle is shown in1he table below. The particle comes 
to rest at r ; 3. Calculate the distance travelled by the partic le in the first 5 seconds. 

II seconds I 0 I I 2 
x metres - 44 - 12 8 

(b) If log. a ~ 4.2 and log, b = 3 find : 

(i) log, ab 

(ii) log, H 

(c) Consider the curve gi , ·cn by y = 2(1
- 3x' - 12x 

(i) Find dy 
d( 

5 
2 

(ii) Find the coordinates of the two stationary points and determine their nature 

(tii) Find the coordinates of the inncxion point 

(i,·) Sketch the curve for -2 ~ x ~ 3. 

Mark: 

2 
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Question 6 (I 2 marks) Use a SEPARATE sheet of paper. Marks 

(a) A parabola has equation y 2 + 8y - 3 = 1- 20x 

(i) Show that the parabola can be written as (y t 4)' = - 20(x - I) 2 

(ii) Find the coordinates of the ,·encx 

(iii) Find the coordinates of the focus 

(b) 

y 

x=6 

~OTTO SCALE 

In the diagram, the shaded region OABCD is bounded by the curve y = 2x 2 + 5. 
the lines y = 8 - x, x = 6 and the x and y-axcs. 

(i) Show that 0 has coordinates ( I, 7) 

(ii) Calculate the area of the shaded region. 
Leave your answer in exact form. 

(c) A die is rolled twice and the outcomes on the uppermost faces are added together. 

(i) Find the probability of geuing a score less than I 0 

(ii) I fit is certain that a 2 will appear on one of t he uppermost faces. find the 
probability of gelling a score less than 5. 

X 

2 

3 

2 

Question 7 ( 12 marks) Use a SEPARATE sheet of paper. 

(a} Solve for x : (2')' = 41
" • 

(b) Let A be the point ( -2, 0) and B be the point (6. 0). At P (x,y), PA meets 
PB at right angles. 

(i) Show that the gradient of PA is m, = __L 
x+2 

(ii) Find an equation for the locus of P 

(c) Boat A sails 15km for pon P on a bearing of 055°. 
Boat B salls from P for 25 km on a bearing of 135° 

(i) Show the angle APB = 80° 

(ii) Calculate their distance apart to I decimal place. 

(d) The amount, A, of calleme Jell m the blood t hours after consuming food or 
drink con taming caffeine is calculated using the fomlUia 

where Q is the original quantity of caffeine consumed and 1 is the time in 
hours after consuming the caffeine. 

(i) Jane hkes her coffee strong. At Sam she drank 2 cups of coffee containing a 
total of25 mg of caffeine. How much caffeine will be in her blood at 12 noon? 
Answer correct to 2 decimal places. 

(•i) Calculate the time "hen 80% of the caffeine she had consumed had been 
removed from her blood. Answer correct to the nearest minute. 

Marks 
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Question 10 (12 marks) Use a SEPARATE sheet of paper. 

(a) (i) Showthallheequation y=log,(x-1) canbn-riuenas x-1+1'' 

(ii) Find the size of the area enc losed by the curve y = log,(x- 1). the x-axis 

and the line x = 5. 

(b) Using the quotient rule or othen,isc, show that the derivati,·e of 

4- ?.CosO is 2- 4CoJB 
SinO Sm 20 

(c) 
A 

I i 
2k.m: 

D 

l ! 0 0 
E·---- - - -- - · ---······~-------L . ........ .......... F 
______ _:B:..._ __ 6 km _ _ ___:::C~-----

In the diagram above. A represents Claudia's home and D her school. 
AEFD is a rectangle where AE = 2 km and EF = 6 km. 
Claudia wa lks to school every morn ing along the route ABCD. 
Along AB a nd CD she walks wi th a speed of 4km/hr but along DC 

she doubles her speed. 

(i) Show that the tota l time needed for Claudia to walk to school, 
in minutes. is given by: 

1 = IS ( 3 + 4- 2Cos0) 
SmB 

(ii) Using your answer to part (b) or. otherwise, show that the minimum 
amount of time needed for Claudia to walk to school is 
approximately 97 minutes. 

END OF EXAM INATION 

Marks 
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