Fomm 5 Mathematics 2004

Ascham School

Form 5
Preliminary Course Examination

Mathematics "

August 2004

Time allowed: 3 hours

Instructions:

e All questions should be attempted

s All necessary working should be shown

e Marks may not be awarded for careless or badly presented work

« Do each question in a séparafe booklet

« Write your name and your teacher's name on each booklet

¢ Clearly label the front of each booklet with the number of the question

e Approved calculators may be used.
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Question1 (12 marks) Marks
. 8.76—5.3
a)  Evaluateto 3 §1gmﬁcant figures 276x53 2
xZ
b) Kx=132 and y= 4% find correct to 2 decimal places the valne of — 2
Y
c) Simplify leaving your answer as a power of 5
2
5'x125° 2
d)  Express with a rational denominator:
1l 2
243-3
€)  The number of nurses on the staff ofa hospital is reduced by 12%.
o B There are now 264 nirses. How many nurses were there originally? 2
f)  Bxpand and simplify 4m -:—%m“1 2
Question2 (12 marks) {start this question in 2 new booklet) Marks
a)  Expand and simplify
3=y~ +y) 2

b)  Factorise fully
8x - 3ay - 2ax + 12y 2

c)  Solve
-Xton 3

2

d)  Solve

[2x-5]=2 2
- )~ Solve the following pair of simultancous qu'cEiQns - C e e

3Ix—-y=6 3
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Ouestion 3 (12 marks) (start tliis question in a new booklet) Marks
a) If sin9=% and @ is acute, find the exact values of cosé . 2
9
b Selve fory, log,|—~[=2 2
) Selvefory, log,, [1 6)
¢)  Sketch y=cosf for 0 <x<360 1
&) Showthat =250 _ %9 _sine 2
—sing l+siné
x+1 forx>
¢  Giventhe fnction f(x)=i> T1 Pr*=l
2 forx <1

i Sketch the graph of f{x) 2

i)  Find the value of f2) 1
f On a number plane sketch the region where y> x ~1 and y<x 2
Question 4 (12 marks) (start this guestion in 2 new bookiet) Marks

A triangle ABC has vertices A(2,2), B(5,7) and C(-3,1).

i} Draw a diagram with triangle ABC 1

ii)  Find the length of BC 2

{iiy  Find the gradient of BC 2

iv)  Show that the equation of BC is 4y =3x + 13 2

v)  Find the length of the perpendicular from A to BC 3

Vi) Heéfice find the area of riangle ABC ™ 2
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Question 5 (12 marks) {start this guestion in a new bookiet) Marks

a)  For what valuss of x is the function f(x) = ;+21 undefined ? 1
-

b)  What is the natural domain of the finction g(x) =+/4—2x ? 2

¢}  Graph the function y= lx + 1[ and state its domain and range. 4

d)  Mary walks from point A to point B for 3.5 km on a bearing of 126 . She then
changes direction and walks to point C, 2.3 kin away on a bearing of 216: and stops.

i) Draw a diagram showing all details of her journey. 1

i)  Find the distance AC. Give your answer correct to one decimal
place. 2

iif)  Whatis the bearing of poinit A from point'C? Give your answer
to the nearest minute. 2

Duestion 6 (12 marks)

a)  Find the derivative of the following functions:

{start {his guestion in 2 new booklet) Marks

) fey=2x ——Ziw 1
A

' §)  p=vs-x’ 2
i) y=2t3 2

x +1

&

) _*x-2) 5

2

b)  Giventhat x= 2 +100£ | find ? and hence the values of ¢
s

for which EIE =0
dr

— . — e+ e o i e o s

c)  Atwhich points are the tangents to the curve y=x’ —6x” +2x — 9 parallel to the line
y=-Tx+4 7 3
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Cuestion 7 (12 marks)

4)  Find the minimum value of the expression % +4x—21

(start this question im 2 new booklet)

b)  Solve x'—5x"+4=0
¢)  Find the vélues of p for which the equation 3% -2 px+3=0

has no real roots.

d)  Given o and P are the roots of the equation x +2x+4=0 , find:

) a+f
i af
i) (DB
i) —12- +—1—2
B

Question 8 (12 marks)

a)  Find the value of x , giving reasons. (answer to I decimal place)

{start this gnestion in a new booldet)

b)  Inthe following diagram:

Marks

Marks

)  Find the value of x , giving reasons. (answer to 1 decimal place) 2

i)  Find the shaded area. (answer fo 1 decimal place)

(Question 8 continued on the next page)
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(Question 8 confinned)

¢) Inthe diagram below AB || DC and ZCAB = £ABD =m.
i) Show that CE=DE 2
i)  Prove that AABC = ABAD 2
iiiy Hence show that LZDAC=/CBD 2
Question 9 (12 marks) (start this question in a new booklet) Marks
)  For what values of xis x* 2 (x+1)(x+2)
b)  Simplify 16 ’24"_1 2
64
€)  The first 3 terms of an arithmetic sequence ave 48, 45 and 42
i) Find an expression for the sum of the first n terms 2
#)  Defermine the least valne of n so that the sum of the first n terms is
negative. 2
d) Find the limiting sum of the series
2 2
2+\/§+1 f (\/‘5+.1)21‘w 2
8)  The graph of the curve y = g{%) is drawn below. Copy the graph info answer
_booklet and sketch the corresponding gradient fimction. 2

Y

X
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Question 10 (12 marks) (start this question in 2 new bookdet) Marks

a) If ax —i—iz: y cuts the x-axis at (2,0) and the gradient of the tangent at that point is
x

1, find g and b. 4
b)
P

A [xcm B

3cm Q
2x cm
D - C
4 cm

In thé diagram above ABCD is a rectangle with CD =4 cm and AD =3 cm. P and
Q are points on AB and BC respectively. AP = 1QC=xcm.

] Show that the area of pentagon APQCD is given by the expression

6+ e _ x 2
2
i)  Hence find the maximum area of the rectangle 2

c) The diagram below shows the first quadrant of the circle X+ y2 =1, Points A and
D have coordinates (‘ 0) and (1,0) respectively. AB is perpendicular to the x axis

Vs

143
with point B having coordindtes (5%}

i) Find the exact valus of £ COB 2
i)  Show that the exact value of the shaded area ABD is

4z —34/3
o4
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