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Preliminary Course 2009 Yearly Exam Mathematics

Question1 (21 Marks) Use a Separate Sheet of paper
a) Find the value of 1 + 1 correct to 3 significant figures
738 985’ & s
b) Express the decimal 0.48 as a fraction in simplest form.
¢)  If V56+14 =4, find 4.
V343 : : S
d) Express 23 -1 with a rational denominator. Simplify your answer.
e) Factorise the following expressions fully:
1) x*—5x-14
ii) ax+ba + by + xy
f) Simplify: (x—1)* - (x-2)?
g2) Simplify 10x-15 X ! as a single fraction in simplest form.
6 8x—12
h) Solve:
i) 6(y-1)=3(y+8)
i 2X2_2
3 2
i) Solve for x: [2x+2|<8.

End of Question 1.

Marks



Preliminary Course 2009 Yearly Exam Mathematics

Question 2 (20 Marks) Use a Separate Sheet of paper

a)

b)

d)

If f(x)=2x"~x is this an odd function, even function or neither?

x+1, if x>1
A function is defined by the rule g(x) =4-1, if —2<x<1
1-x, ifx<-2

Find if they exist,
i) g(1)

i)  gC1)

) g(0)

iv)  g(2)+g(-2)

Sketch the graphs of the following, showing the x and y intercepts, stating the
domain and range of each.

i) y=2"
i) 2+(y+3) =36
i)  0=3x—y-5

Show the region of the number plane where the following hold
simultaneously:

y<x+1

and xy>4

End of Question 2.

Marks .
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Marks

Question3 (12 Marks) Use a Separate Sheet of paper
a) Find the derivative of the following: (You do not need to simplify your

answers after finding the derivative.)

) 24" -3x°+5x 17 2

ii) ! 2

3yt
2

i) (x—-2)(6x+7)

, 2x* +1 2

) 5-3x?

5

b)  Find g'(-1) forg(x)=(-x"+3) . 2
¢  Given f(x)=(x+DVx find f(x). 2

End of Question 3.
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Question4 (12 Marks) Use a Separate Sheet of paper

The points A(2,0), B(8,4) ,C(4,6) and D (x,, y,) form the 4 vertices of a

parallelogram.

a) Draw a number plane and mark 4, B & C on it.

b) Find the gradient of line AB

c) Show that the equation of the line / parallel to AB and going through C
is 2x-3y+10=0

d) If the equation of the line £ through A parallel to BCis x+2y—-2=0.
Find the point D (x,, y,) the intersection of the lines / and £. Mark this
point on your diagram.

e) Find the angle @ to the nearest degree that the line AB makes with the
positive x-axis '

1) Find the perpendicular distance between the line / and 4.

2) Find the exact area of ABCD

End of Question 4.

Marks
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Question 5 (15 Marks) Use a Separate Sheet of paper

a) In the diagram below O is the centre of the two circles. AB is the diameter
of the larger circle and CD is the diameter of the smaller circle.

1) Prove that AAOC = AODB
Hence, or otherwise, prove:

ii) AC=DB

ii) AC | DB

b) The sum of the interior angles of a regular polygon is 2700°
i) How many sides has the polygon?

i) Find the size of each interior angle to the nearest minute.
iii)  Hence find the size of each exterior angle.

Question 5 continues on page 7

Marks
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Preliminary Course 2009 Yearly Exam Mathematics

) Prove that AABCis similar to ADEA Marks

d) In the figure below AB = BC = DC and ZBCD =24° B 4

D
A NOT TO SCALE

C

Find the values of x and y, giving reasons for each step.

End of Question 5.
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Question 6 (13 Marks)

a)

b)

d

Use a Separate Sheet of paper

From a point Sm above the ground, the angle of depression of the bottom
of awallis 21° and the angle of elevation of the top of the wall is 32°.

Draw a diagram to represent this information.

Find the distance from the point of observation to the bottom of the
wall. (correct to 2 decimal places)

Using your answer from part (i) and the Sine Rule. Find the height
of the wall. (correct to 2 decimal places)

Zoe and Kobi set out on a bike ride from point P at the same time. One
travels at 20km/h along a straight road in the direction 032 ° T. The other
travels at 25km/h along another straight road in the direction 132°T.

ii)

ii)

Draw a diagram to represent this information.

Find the distance Zoe and Kobi are apart to the nearest kilometre
after 3 hours.

Find the exact value of'sec(60°).

Solve sin@ = —; for 0° <6<360°.

Prove sec@ +tanf =

%

1+siné@
cosf

End of Question 6.

Marks
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Question 7 (12 Marks) Start a new page
(a) Solve forx:  (x+ 1) =6, leaving your answer in exact form.
(b)  Simplify (4—+3)° - (4++/3)’
(c) Find the gradient of the curve .y =2x’ —4x” at the point (1, -2) and hence find
the equation of the normal to this curve at the point (1, -2).
@ @ Show that:  tan6 + cotd = ;
sinfcos

(i)  Hence or otherwise, solve:

1+ coté ) secd
cosecld tan@+cotd

=-1, 0° < 6 <360°

End of Examination.

Marks



QUESTION 1

Solution

Marking Scheme

a)

1 1
—— + —— = 0. LT,
738 " ggs . 023 @s )

b)

X = O.E
100x = 48.48
100x — x = 48.48 — 0.48
99x = 48
48
99
16
33

Jax14 +J14
214 +J14
3414

Jox 14

J126

A= 126

J56 +J14

d)

43 +3 33 +1

33 -1 3J3+1

_ (43 +3)(3J3 +1)
(3J§)2—12

_12x3+4y3 +9J3 +3
27 -1

_39+13J3




e) i)

xX* —5x — 14 = X=7(x+2)

i)

ax + ba + by + xy

a(x +b) +y(x+Db)
(a+y)(x+Db)

f)
(x-1)° - (x-2)°
=((x=1) —(x=2)((x-1) +(x-2))
= (1)((2x-3)
=2Xx-3
9)
10x — 15 y 1 - _10x-15
6 8x—-12 6(8x—-12)
- 5(2x-=3)
24(2x - 3)
-5
24
h) i)
6(y—-1) = 3(y +8)
6y —6= 3y +24
6y—-3y=24+6
3y = 30
y=10
i)
at2 _a_
3 2 2
at+2 _a-4
3 2
2@+2) = 3(a—4)
2a+4 = 3a—-12
3a—2a = 4+12
a= 16




i)
I2x + 2| < 8

Case 1:
(2x+2) <8

2X<6
X<3

Case 2.
-(2x+2) <8
2x+2> -8
2x> —10
x> -5




QUESTION 2

Solution

Marking Scheme

a)
f(x) = 2x° — X
f(=x) = 2(=%)°=(-%)
= 2 +x
# +f(X)
. neither even or odd

b) i)
g(1) = 1+1
=2
ii)
g(-1) = -1
iii)
9(0) = -1
iv)

9(2) +9(-2) = (2+1) +(1-(-2)
=3+3
=6

c)
y
4__
3__
2__




Domain: All real x
Range: y>0

i)

Domain: -6 <Xx<6

Range: -9<y< 3




i)

Domain: All real x
Range: All real y

d)




QUESTION 3

Solutions

Marking Scheme

a)
i)
d 2x7 - 3x5 + 5x3 -17
dx

14x° — 15x* + 15%°

i) /
1(3)-£"
_ _%X‘%
_ 4
St
i)

d
ax ((x=2)(6x + 7))

[%(x - 2))(6x +7) + (%(ex ¥ 7))(x ~2)

(1)(Ex+7) + (6)(x—-2)
6Xx+7 +6x—12

= 12x-5
Iv)
2
df2x'+1
dX(s - 3x2)
d 2 _ 2 _ i _ 2 2
_(&Zx +1j(5 3x%) dx5 3xj(2x +1)
(5-3x)°
_ (4X)(5 = 3x) — (-6x)(2x* + 1)
(5 - 3x9)°
_ 20x = 12x° + 12x° + 6X
(5 - 3x9)°

—__ 26X
(5-3x)°




b)

g0 = (-x*+3)°
5 g'(¥) = 5x(=x+3)" x-ax’
= 203 (—x" +3)"
2 9'(1) = -20(-1)%(~(-1)*+3)
= -20(4)*

= -20 x 64
-1280

4

0 = (x+ 1)
= xJx + I«
3 1

2

1]
x
+
x

1
da d.2
ax < Tax”®

f'(x)

x

=
N[~

1"
X + =X
2

o, 1
2 2 dx




QUESTION 4

Solutions Marking Scheme
a)
y
!
i
1 ®
e+—+—+—+—+—+—+—+——{}——o—’ }
-5 1 5 X
»
5l
b)
My = Yo = Y
Xg — Xa
_4-0
8-2
-4
6
-2
3
c) y—Yi= m(X—Xx,)

y-6 = 2(x-4)

3y—18= 2x-8
3y—-2x-18+8=0
2x—-3y+10 =0
as required




d)

2x—3y+10 =0 @
X+2y—-2 =0 @
2 x ©
2x+4y—-4=00
© -0
-7y +14 =0
7y = 14
y=2

substitite into @
X+ 2x2)-2 =20

X+2 =0
X= -2
D = (-2,2)
y
i
! *
4 4
<ttt }
-5 M 5 X
»
5l
tano = 11S€
run
_4-0
8-2
_ 104
0 = tan (6}

= 34° (to the nearest degree)




f) /
q= l@xitby, *¢f
’aZ + b2
_ 122 +(-3)(0) + (10)]
2% +(-3)°
4 + 10
J13
14

= ——units
13

9)

Dus= N(8-2)° + (4-0)°
= J52

Jax13

2413

A = bh

2JE><14

J13
28 units2




QUESTION 5

Solutions

Marking Scheme

a)
i)
In As AOC & ODB
AO = BO (radii of large circle)

CO = DO (radii of small circle)
LAOC = «£BOD (vertically opposite)
.. AAOC = AODB (SAS)

i)
AC = DB (matching sides in congruent triangles
AOC and ODB)

iii)
ZACO = /BDO (matching angles in congrunt trianges)
AC || DB (alternate angles ACO & BDO are equal)

b)
i)
(n—2) x180° = 2700
n-2= 15
n= 17
- 17 sides
ii)
£ =2700° + 17
= 158°49° (nearest minute)
iii)

Z = 180° — 158%49°
= 21°11° (nearest minute)

In As ABC & DEA

Z DAE = Z ACB (alternate angles, AE || BC)

£ZBAC = LADE (alternate angles, AB || DE)
. AABC ||| ADEA (equi-angular)




d)

2/CDE + 24° = 180° (angle sum of ABCD)
2/CDE = 156°
ZCDE = 78°
x = 102° (on a straight line with ZCDE)
2y’ +78° = 180°
2y° = 102°

o

y= 51




QUESTION 6

a) i)
2
2
IS (o4
Te]
Gl
i)
sin(21°%) = g
__5
sin(21°)
d= 13.95m (2 d.p)
iii)
h  _ d
sin(53°)  sin(90° - 32°)
hsin(58°) = dsin(53°)
_ dxsin(53°%)
sin(58°)

h = 13.14m (2d.p.)



b)

A
v

*,

let the distance be d

d> = (20 x 3)” + (25 x 3)° — 2(20 x 3)(25 x 3)cos(132 — 32)

d= 60 +75° — (2 x 60 x 75 x cos(100)
. d = 104 km (nearest km)

c)
sec(60) = cos(160°)
_ 1
2)
=2
d)
sin = ﬁi
0 = sin'l(ﬁi j

225° or 315°

(es]
I



1 sinO
cosO cosoO
_ 1+5sin6
coso

secO + tand

as required



QUESTION 7

Solutions

a)
(x+1)°=6

Xx+1 =J_,J§
x=—1tJ€

(a-B) - (4a+B)
(4-B)-(a+B))(a-BS+(a+B)a-B)+(2+B))
(-

= (-

b)

243 )((16-843 +3) +(16-3) + (16 +843 +3))
243 )(51)
=-10243

dy _ 2

= —4
ix 6Xx X
atx=1

MranGent = 6(1)2 - 4(1)

MyormaL = >
Y—=Y1= M(X—Xy)
y-(2)= -2x-1)

-2(y +2)
-2y —4
LX+2y+3 =

d) i)

tan0 + coto

1
o X X

|

=

sing , 1

coso tano

_ sind , coso

cosb  sind

sin0sin® + cosOcosO
sinBcoso

sin29 + cosze
sinbcoso
1
sinBcoso

as required




l+coto _ secO _

cosecd tan6 + cotO

1+ cos0O 1

sin® cosf
1 1 -

sind sinfcoso
sind(1 + cc_)se j — sinBcoso (LJ =

sin® coso

sin® + cosO — sind =
cosH =

0=
0 =
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