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General Instructions Total marks — 120
* Reading time — 5 minutes * Attempt Questions 1-10
* Working time — 3 hours * All questions are of equal value
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* Board-approved calculators may
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* A table of standard integrals is
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Question 1. (12 Marks) Use a SEPARATE Answer Sheet.

(a)

(b)

(©)

(d)

(e)

(®

Evaluate correct to 3 significant figures:

e’ +2.58

v3.5-23

Solve |x—35/<7

Solve x> =3x—-10=0

Differentiate x° —2x~' +3 with respect to x

Find integers @ and b such that (4 +3 )2 =a+bJ3

Solve the following pair of simultaneous equations:

3x+2y=14
2x—4y=-12
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Question 2. (12 Marks) Use a SEPARATE Answer Sheet. Marks

(a) Find the equation of the normal to the curve y = x* + 5x at the 3
point (1,6).

(b)

Fan
WP

The points 4(3,0), B and C(5,2) form a triangle, as shown in the diagram.
The line BC has equation x+2y —9 =0 and the line 4B has equation

2x+y—-6=0.
(1) Find the gradient of the line AC. 1
(i1) Show that the equation of the line ACis x—y—-3=0. 1
(ii1) Show that the coordinates of the point B are(1,4). 2

(iv) Show that the perpendicular distance between the point B and the 2
line AC is 3+/2.

(v) Find the area of the triangle ABC. 3
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Question 3. (12 Marks) Use a SEPARATE Answer Sheet. Marks

2 4
(a) Evaluate I(u] dx 2
1 X
(b) B S C 2
23°
87°
18
=>
4 D

In the diagram ABCD is a parallelogram. Given that ZCBD =23°,

ZCAD =18 and £BDC =87", find the size of £ACD . Give reasons
for your answer.

(c) Differentiate with respect to x :

i) (x*-3) 2
(ii) zf 2
e
(d) B 2.8m D
2.4 N
1 NOT TO SCALE
30°
A
5.8m ¢

In the diagram above AB=2.4m, AC=5.8m, BD=2.8m,
ZBAC =30" and £ZDBC =20".

(i) Show that the length of BC =3.9m, to 1 decimal place. 2

(i1) Hence or otherwise find the area of triangle BCD, to the 2
nearest metre.
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Question 4. (12 Marks) Use a SEPARATE Answer Sheet. Marks

(a) The first 3 terms of arithmetic series are —5+1+7+ ... :
(i) Find the 55% term of the series. 2

(i) Hence, or otherwise find the sum of the first 55 terms of the series. 2

(b) Given that siné =§ and 90° <0 <180°, find the exact value of the 3
following expressions, making sure that you fully simplify your answers:

1) cosd.

i) sinf—tand.

(c) State the domain and range of the function y=x"—-9. 2

(d) The diagram below shows an aerial view of the Duck Pond in 3
Centennial park. The length of the Duck Pond is 200 m and the width
of the lake is shown at 50 metre intervals.

200m

\
A\

A

198m
200m

A
\ 4

\'\/VV

185m| 150m| 132m

Use Simpson’s rule with 5 function values to find an approximation for
the surface area of the lake.
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Question 5. (12 Marks) Use a SEPARATE Answer Sheet. Marks

(a) Find the values of £ for which the quadratic equation
0=x"—kx+k+8:

(i) has two equal roots. 1
(i) has two real roots. 2
(b) Find all the values of @ such that sin26 = —g for 0<6<360° 3
(c) (i)  Sketch the curve y = x> —3x+2, clearly indicating the x and 2

y intercepts.

(i1)  On the same set of axes from part (i), sketch the line y =2 —-x 2
and shade the region represented by:

j(2—x—(x2 —3x+2))dx

(111) Find the exact value of the area of the shaded region in part (ii) 2
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Question 6. (12 Marks) Use a SEPARATE Answer Sheet. Marks

(a) A function f(x) is defined by f(x)=x’ —6x> +9x—4 for the domain
—-1<x<5.
(i) Find the coordinates of the turning points of f(x) and determine 3
their nature.
(i) Find the coordinates of the point of inflexion. 2
(ii1) Hence, sketch the graph of y = f(x), showing all turning points, 3
the point of inflexion and the y-intercept.
6.1
(b) Evaluate 2—2, to 2 decimal places. 1
r=3
(c) 3

y=e" +1

S >
v

In the diagram the shaded region is bounded by the curve y =e* +1,
the x-axis, the y-axis and the line x=1.

Find the exact volume of the solid formed when the region is rotated about
the x-axis, making sure that you fully simplify your answer.
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Question 7. (12 Marks) Use a SEPARATE Answer Sheet.

(a) Let a and B be the solutions to the equation 0= x> —5x+7.
(1) Find a¢f and a+ .

(ii) Hence, find o’ B+ af’.

(b) A parabola is defined by the equation —8x = y*> —4y —4.

(1) Show that the equation can be written as (y - 2)2 =-8(x—1).

(11) Sketch the parabola, clearly indicating the coordinates of the
vertex, the coordinates of the focus and the equation of the
directrix.

(c) Consider the geometric series

1+(V3-2 ]+ (V3-2f, .

(i) Find the value of the 7™ term of the series to 2 significant figures.

(i1) Explain why the series has a limiting sum.

(111) Find the exact value of the limiting sum of the series, making sure

that you fully simplify your answer.

Marks

Moriah College Mathematics Department Pre Trial 2009



Question 8. (12 Marks) Use a SEPARATE Answer Sheet. Marks

(a)
B(4,2)
A(-2,0) /
\y
P(x, y)
In the diagram above the points 4, B, and P have coordinates (-2, 0),
(4, 2) and (x, y) respectively.
(1) Given that ZAPB =90", show that the locus of the point P is 2
the curve with equation x> —2x+ y> —2y—-8=0.
(11) Show that this is a circle and find its centre and radius. 2
(b)  Solve the equation 3> —7(3*)-18=0. 2

(c) Find the coordinates of the point P on the curve y = at which 3

(x=5)*

the tangent to the curve is perpendicular to the line y =4x-3.

2
(d) Differentiate 3xe* and hence find Ie" + xe'dx. 3
0
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Question 9. (12 Marks) Use a SEPARATE Answer Sheet. Marks

(2)

A cylinder is to be cut out of a sphere, as shown in the diagram.
The sphere has radius 10 cm and the cylinder has radius » cm and height
2x cm.

(i) Show that the volume, V, of the cylinder is ¥ = 2zx(100—x?) 2

(11) Find the value of x for which the volume of the cylinder is a 3
maximum. You must give reasons why your value of x gives the
maximum volume.

(b) Find f(x),if f'(x)=e>7 and f(1)= % . 2
(¢) The shaded region ABCD is bounded by the line x =7, the curve y =+/x+1,
the line y =5—x and the x-axis, as in the diagram.

(1) Show that B has coordinates (3, 2). 2

(i) Find the shaded area. 3
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Question 10. (12 Marks) Use a SEPARATE Answer Sheet. Marks

(a) (i) Prove that (1+tan” @)sin* @ =tan” 6. 2

(i1) Hence, or otherwise solve the equation 3
2(1+tan” @)sin” @ +5tan@ =7 for —180° < H <180°, giving
your answer to the nearest minute.

(b)

B(2,2)

In the diagram A(—4,8) and B(2,2) are points of intersection of the parabola
2

2
y= x? with the line y =4 — x. The point P(t,%] is a variable point on the

parabola, below the line.

2
(1) Find the area between the line y =4 — x and the curve y = x? . 3

(11) Show that the shortest distance between the line and the point P 1

can be given by the expression:

2
4L
d=—2 for —4<¢r<2.

V2

. . .3
(ii1) Hence, show that the maximum area of the triangle APB is 7 ofthe 3

area between the line and the curve.
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STANDARD INTEGRALS

eﬂ'.t’ d)f

cosaxdx

sinaxdx

,
sec axdx

secax tanaxdx

1

—

NOTE : Inx =log, x,

1
— ‘{”+I .

n+1

=lnxy, x>0

] ax

=—¢€ a#

1 .
= —sinax,
a

1

= ——0C0s84dx,
a

1
= —tanax,
a

= —secax,
a

n#-1;

0

a#=0

a#0

a#0

az=0

a=0

xz0,ifn<0

a=0, —a<x<a

= ln(x+ \Jx?‘—az), x>a>0

= ln(x+ Jal+ az)
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