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Question 1 Use a separate writing page.

(a)  Factorise 100 - 4x*
{(by  Express 200° as an exact radian value
{c) Find the value of e°, correct to 4 significant figures
{(d) Solve 5~2x <17
(9  Find L7 -
(D Find the integers a and b such that (3++2) =a++&
(2) A In the diagram, AB 18 an arc of a circle
L with centre 0. The radius OA is 7em.
Qem _
0 The arc length AB 1s 9 cm.
8 Find the size of angle AOB to the
NOT TO SCALE nearest degree.

@

(1)

2

2)

(1)
2)

2)



Question 2 Use a separate writing page

{a) Find the value/s of x _ 3
9
4 3x
e
Find, (i) j(_l__i}i
(b AR W (4)
(i) j 2c0s(3x — Dde
(c) - (3
P
8(e,3)
A (n,2)
o >3 4

NOT TO SCALE

The diagram shows the points A(7,2) and B(5,3) and the origin O.
(1) Show that the gradient of AB is — —;— .

(i)  Find the length of AB.
(iii)  Find the equation of the line ¢, passing through the points A and B.

(iv)  Show that the area of AAOBis 51 square units.
2



Question 3 Use a separate writing page

(a). Find the first derivative of (5)

H =0 -1

@ ==

x—1
Gity  f0)=In(3-x)
(b)  Evaluate | Yx+ldx G)
() If the quadratic equation 3x° —4x+ 7 =0 hasroots @ and £ , find 4)
) aff
(i) a+ g
(iv) a*+p°

Question 4  Use a separate writing page.

9N _
(a) The diagram shows the (3
5 | function y = f(x) between
¢ 20
4 > x=0andx=20.

i :
5 I‘L i(\z
-4 |

()  Evalate [ f(xdx.

(i1) Is the area between the function y = f(x), the x axis and the lines
x =0 and x =20 greater, smaller or equal to LO Fx)dx.

Explain fully

(b)  Find the equation of the normal to the curve y = tan x at the point where 3

T
X=—.
4



(¢} A In the diagram AB 1l PQ,
z AQ intersects PB at K and
PK = KQ.

Copy the diagram onto your answer page, marking on it all relevant information.

(1) Prove that A4KPB is isosceles
(ii).  Prove that A4KP = ABKQ
(iiiy  Hence, show that AP=B(

(6)



Question 5  Use a separate writing page

(a) 29 yex* 3)

A Y
-~

j: 2-lx

The diagram shows the graph of the functions y =x" and y=3-2x.

(1) Find the coordinates of A
(1}  Find the x - value of the coordinate at B

(i)  Find the area of the shaded region contained by the curves,

y=3-2x, y=x" and the x - axis.

(b)
(1YWrite 0.73 asa geometric series and write down the value of the first term {3)
and the common ratio.
(i)  Hence or otherwise, write 0. 73 in the form of — where x and y are integers.
¥
160 -
(c)  Evaluate Y (3t-5) (2)
t=3
Ind ex
@ If [ = - = InA, find the value of A Q)
e +

4

Question 6  Use a separate writing page.

{a} For what values of K is the quadratic Kx* —6x+{6K +3)=0 positive (3)
definite

(b)  Consider the curve f{x}=x’ -12x (9
{1 Where does the curve cross the x axis

(i)  Find the coordinates of any stationary points and determine their nature
(i)  Sketch the curve y = f(x) in the domain ~4 <x<4.

(iv) ~ What is the minimum value of y = f(x} in the domain -4 <x<4.



Question 7  Use a separate writing page.

{a) If log, x =4.716 and log, y = 0.631 find the value of 3)
log, (w@“}
B 4
(by  For y=3sindx, Osx<7 (6)

(1) State the («) Period
 (B) Amplitude.
(i) Sketch the curve y =3sin 4x, 0 < x <, clearly showing where the curve
cuts the x axis.

(1ii) Hence, or otherwise, find the number of solutions to

sindx =cosx where 0<x <7

(¢ Solve sin“x-sinx=0 for 0<x<nm 3

Question 8  Use a separate wrifing page.
(a) The region bounded by the curve y =e™ + 2, the coordinates axes (4)

and the line x=1, is rotated about the x axis.
v Sketch the region described above

(it} Calculate the exact volume generated.

(b) J A )
(m19) (2,1)

. ‘\\\\ > 4(s)
N H\

A particle is observed as it moves in a straight line in the period between t = 0 and t = 6. Its velocity

¥ at time t is shown on the graph above.

(1} What is the velocity of the particle after 2 seconds?
{i1)  What is the particle’s acceleration after 2 seconds?
{1ii)) At what time/s is the particle at rest?

(iv) At what time does the particle change direction?
(v}  What does the shaded area represent?

{vi})  Ifthe particle starts at the origin, sketch the graph of the displacement x as a function of 7.



Question 9 Use a separate writing page.

(a)

(b)

lim sin ‘]; X
Evaluate Z (1)
x>0 x
The population of koalas in a park was estimated to be 1000 at the start of 1990. {5}

Ten years later the population had fallen to 300. The rate of decrease of the population is

proportional to the population at any time .

(i) show that P = Pe” is a solution to the differential equation.
@ kP
dt

(i)  After how many vyears will the population of Koalas in the park be half that
of 1990.

A 4 metre piece of wire is cut into 3 pieces, which are bent

to form a square and two congruent circles. (6)

1 If the radius of each circle is r metres, show that the total area (A square metres) of
the 3 figures is given by A =2 +(1-mr )
(iiy  Find the value of r which will make this total area a minimum (give your answer in

exact form).



Question 10 Use a separate writing page.

(2)

(b)

(1) Sketch the curve y =log,, x and state its domain.

{(iy ~ Write an expression for the volume of the solid generated when

v = log,, x 1s rotated about the x axis betweenx =2 and x =4,

(1)  Hence, use Simpsor’s rule, with three function values to find the

approximate volume of the solid formed, correct to 3 significant figures.

Mr Loaner borrows $P to fund his house extensions. The term of the loan is
10 years with a monthly reducible rate of 6%p.a.

Mr Loner repays the loan in equal monthly instalments of $750.

() Write an expression for the amount Mr Loaner owes immediately after his first

repayment.

(ii) Show that at the end of n months the amount owing is given by

A = P(1.005)" ~150000(1.005)" + 150000 .

(iiiy ~ H at the end of 10 years the loan has been repaid, calculate the amount that

Mr Loaner originally borrowed, correct to the nearest dollar,

END OF EXAM

(6)

(6)
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