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DIRECTIONS TO CANDIDATES:

Attempt all questions

ALL questions are of equal value

All necessary working should be shown 1n every question. Marks may be
deducted for carelessness or badly arranged work.

Standard integrals are provided

Board-approved calculators may be used

Start each question on a new page where directed to do so.



QUESTION 1

(2) Simplify | 4] -] -6]

(b) Expand and simplify 3(2x-4)-(6-x)

x+1 3x

- 22 =8
5

(c) Solve

(d) Evaluate, correct to three significant figures,
loge 1-1

(e) Convert 225° to radians. Answer in exact form.

(H) Find a primitive of 4 - 1

X

(g) What is the exact value of cos _561
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QUESTION 2 (Start a new page)

(a) Given (2+4/3 -1)?=x+y /3, findxand y

(b) Solve tand = -3 for0< ® <2rx -

©

(Diagram not to scale)

Find x to 2 decimal places

9cm

(d)
b4
A
B(4,4)
A is the point (0,2)
B is the point (4,4)
M is the midpoint of AC
Z ABC = 90°
0, 2)A
M
\ p X
C

(1) Find the gradient of the line AB
(i1) Show that the equation of the line BCis 2x +y—12=0
(iii) Show that the coordinates of C are (6, 0)

(iv) A circle with centre M passes through points A, B and C. Find the radius of this
circle. Answer in surd form.
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QUESTION 3 (Start a new page)
(a) Differentiate with respect to x:
i) (-1’

2x

(i1)

(b) Find the values of p for which x* — 4x + p = 0 is positive definite

(c¢) Find:

(i) j 2x+5 dx

(ii) jf sin4x dx

(d) Find the length of the radius of the sector of the circle shown in this diagram. Give
your answer to the nearest millimetre.
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QUESTION 4 (Start a new page)

(a) Evaluate exactly j '_dx 2)
Ox+1
(b) Find the values of k for which “x* — 2kx + 1 = 0 has real roots. )

(c) A ladder tapers in from bottom to top as shown in the diagram. The ladder has 20 steps.
The bottom step is 1250mm long. Each subsequent step is 27mm shorter.

/
/ \
/ \
(1) Calculate the length of the top step 2)
(11) Calculate the total length of all 20 steps 2

(d) A parabola has equation (x — 1)* =—8y

Find the:
(1) coordinates of the focus (1)
(i1) the equation of the directrix Q)]
(1)  the gradient of the tangent to the parabola at the point (-3, -2) (2)



QUESTION 5 (Start a new page)

o 2
(a) Find Z ™
n—l3

3)
(b) In a quality control check of appliances, it was found that 90% were perfect whilst
10% were defective. If 2 appliances were selected at random find the probability that:
(1) both were perfect (D
(i) only one was perfect 2)
C
(c) AC is parallel to FG
CD=CE
ZBCD =20°
ZDEF =x° 3x°
Z CEG = 3x° B
/ D x>~"E
A
() Give a reason why £ CBE equals x° €Y
(i1) Find the value of x (2)

(d) By using the substitution u = 3%, or otherwise, solve 3 x 3 _7x3+2=0
Give your answer to 3 significant figures where appropriate.

3)



QUESTION 6 (Start a new page)
(a) The diagram shows the graph of the function y = X +x-6

/“j y=x’+x-6

(Diagram not to scale)

7

(i) State the range of the function y = X +x-6

(11) Find the area of the shaded region

(b) The gradient function for a curve is given by 3e* — 2.
" If the curve passes through (0,5), find the equation of the curve.

(c) The number, N, of bacteria in a culture is growing exponentially according
to the formula
N = 150e"
where t is the time in hours.

(i) What were the initial number of bacteria?

(11) After 8 hours the number of bacteria has tripled. Calculate the value of
k to 3 decimal places

(111) How many bacteria will there be after 16 hours? : R

(iv) At what rate will the bacteria be increasing after 24 hours?

(1)
)

)

(D

)
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QUESTION 7 (Start a new page)

(a) (1) On the same set of axes, sketch the graphs of
y=2sinx and y=—cosx for 0< x<2rx
Clearly label each graph.

(11) Find the area of the region bounded by the curves y = 2sin x and

. T
y=-cos x over the interval 0< x< -2—

(b) (1) Sketch y=Inx

(ii) Use the trapezoidal rule with 3 function values to estimate
2
J; In xdx

Answer to 2 decimal places

(i1i) Find the volume of the solid formed when the curve y =In x is
rotated about the y-axis betweeny=0and y =4

2)

3)

1)

(3)
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QUESTION 8 (Start a new page)

(a) Show that cotor (1 — cos2a) =Ccos{ sin

(b) The graph shows the curve y =f ' (x)

¥ —»
/\\f T

Write down the x values of any stationary points on the function y = f(x)and
determine their nature

(c) The quadratic equation x2+ mx +n =0 has one root that is twice the other.

2
Find the value of ™=
n

(d) @) Find % ,giveny=xInx

(i1) Find the coordinates of the stationary point and determine its nature

(2)

(2)

3)

(2)

3)



QUESTION 9 (Start a new page)

(a) E
BC | DE
| Iy e
(Diagram not to scc;le )
c :
2 S-cu\
A |+.| PN B X enmn D
(i) Prove A ABC is similarto A ADE : 2)
(ii) Find the values of x and y to 1 decimal place 2

(b) Helen borrows $100 000 at 12% p.a. reducible interest over 20 years, repaid in
monthly instalments, $M.

(i) Show that the amount owing, A,, at the end of the second month is given by
Az =100 000 x 1.0~ M (1 + 1.01) (2)
(ii) Show that the amount owing, A,, at the end of the n™ month is given by:

n
1-01 -1

A,=100000x 1.01"-M
0-01

and hence show that $M = $1101.09. 3)

At the end of the tenth year, the interest rate is reduced to 6% p.a. Using your results from
part ii), answer the following questions.

(ii1)  Show that the amount still owing at the end of the 10" year is $76 745.39. ¢))

(iv)  Hence, calculate the amount of each new monthly instalment for the remaining
10 years of the loan at the new rate of 6% p.a. 2)

10



QUESTION 10 (Start a new page)

(a) Given y = cos” (3x) find % (2)
(b) Solve 2Inx = In (x + 6) ' (3)
©)
A)’
4
P(x,y)
N
1
0 M -
0 2 4 x

The diagram shows the part of the circle x* + y* = 16 that lies in the first quadrant.
The point P(x,y) is on the circle, 0 is the origin, M is on the x-axis at x =2 and N is on
the y-axis aty = 1. The size of angle MOP is 0 radians.
(1) Show that the area, A, of the quadrilateral OMPN is given by
A =4sinb +2 cos@ 2)

(i)  Find the value of tan8 for which A is a maximum. 3)

(iii)  Hence determine in surd form the coordinates of P for which A is a maximum. (2)

11
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