‘St. Catherine’s School

Year 10 Mathematics

Semester 2 Examination
October 2006

Time allowed: 2 hours + 3 minutes reading time

INSTRUCTIONS

St Catherine’s School

There are 3 sections in this paper.

Complete all three sections on the separate paper provided.

Marks for each part of a question are indicated.

All questions should be attempted.

All necessary working should be shown

Start each sectiori on a new page

Approved scientific calculators and drawing templates may be used
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27 Marks

Section 1
1. Simplify each of the following algebraic expressions:
6] X extxx
() 8y” +2)°
(© (~3m?)’
2. Expand and simplify the following algebraic expressions:
(a) 3(x+4)-2(x~35)
(b) 6-3(k-8)
3. Factorise the algebraic expression:
@ dm* - 32m
4. Solve the following quadratic equations:
(a) K =25=0
(b) g +4g+3=0
5. Calculate the volume of the cone below and leave your answer correct to 3 significant
figures.
‘
4.8m
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6. Determine which two of these triangles are congruent and state the congruence test you

would use.
Triangle A Triangle B
5 11
80°
11
Triangle C s Triangle D
80°
11
11
80°

7. A die is rolled thirty times to obtain the following results:

/@/f/r&z///fﬁf/f
Z. A K & T g SR o
r 2 I B A S A

(a) "' Construct a frequency distribution table including a cumulative frequency

column and use it to determine the mode, range and mean of the above
set of data.

(i)  Draw a cumulative frequency histogram and polygon (ogive) for the above
set of data and use it to find the median.
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1. On the day Melissa turned 16 years old, her parents decided to invest $2500 in a bank

account where interest is compounded yearly at 4.5% p.a. 3

What will the amount be if Melissa decides to withdraw the money at the age of 25?

2. A semicircular water trough is shown in the diagram. It is made of sheet metal with a
length of 2.5 metres and a diameter of 50 centimetres.

()  Find the volume of water when the trough is filled (in cubic centimetres to the
nearest whole number).

) (i) Find the area of sheet metal required to make the trough (the nearest whole numbér

V]

3., Simplify the following leaving your answer in exact form.

(a) c0s61° +sin29°

(b)  cosf—sin (90° - 9)

5. Find the exact value of:

(a) cos315°

()  tani20’ 1
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If cosG:—% and tan# >0 , find the ratio of sin@. 3
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St Catherine’s School

Find all possible values of 8, for 0 <8 <360, to the nearest degree if tanf = —%.

20m

S TR " 0

In the diagram above, a ramp runs from R to P, a vertical height of 20 metres, and the
ramp makes an angle of 47" with the horizontal. '

and find the value of X correct to 1 decimal place.

(a) Showthat X = ,

sim

(b)  This ramp was found to be too steep and replaced by the ramp QP inclined at
27 to the horizontal. Find the value of ¥ and the difference in lengths of the ramps.

Solve the following linear inequalities:

(a) 3m+5>-10

(bh) 2r-6<-4

(© —>3-=

Solve the following two equations simultaneously
x+2

(a) Y= and 4y+x=-20

(b) -3p+2¢=2 and 2p-10g=—-62
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12.

13.

St Catherine's School

Jacinta’s average mark for seven Maths class tests is 82%. What minimum mark does
Jacinta need to obtain in her eighth test to improve her average to 90%?

Joan and John are golfers. Each has played ten rounds of golf on the same course and
their scores have been recorded below.

N .
Joan’s scores: }3/ 81 7/7' 85 /76 % 84 @ 7/5
John’s scores: 70 84 82 78 83 73 73 74 85 78

@ Calculate the mean and standard deviation for each set of scores.

(i)  Considering your results from part (i), who is the more consistent golfer? Justify

your answer.

(iii)  Find the interquartile range for Joan’s scores and draw a box-and-whisker plot
for her scores .

EITI
A letter is chosen at random from the wqrd HIPPQPQTQMAS. Find these
probabilities:

()  P(letter O)
(i)  P(vowel)
(iii)  P(letter P or I)

PORSisa rééténgle. T'is a point on PQ and U is a point on SR such that 70 = SU.

P chQ

sy R
@) Prove that APSU is congruent to ARQT

(ii) Hence, prove that PU = TR, giving reasons for your answer.

Year 104, B& C 6

—

126 Sd

I'cssa

€16 SN

['eg sDs




Section 3

1.

Expand and simplify the following:

(5-2v7)

Rationalise the denominator:
7

Ji1-3

Three points, 4, B and C, are such that 4 is 72 m from B and 86 m from C. The bearlng

of B from 4 is 105" and of C from 4 is 214",
i) Show this information on a diagram.

(i)  Find the distance from B to C, to the nearest metre. |

Solve the following quadratic equations:
(a) By factorising: 2x*+11x~6=0

y—=Ds=completingthe-squarei—-44rt=361+75=0

(c) Using the quadratic formula: 5x* —4x-2=0

In the diagram below, AB is parallel to CD.

(a)  Provethat AAEB is similar to ACED, giving reasons for your answers.

(b)  Find the length of BE, giving reasons for your answer.
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6. A box contains 6 red marbles and 4 blue marbles. Two marbles are drawn out in
succession, without replacement.

(a) Draw a tree diagram that shows the possible outcomes from the above
information including the probabilities on the branches.

(b)  Use the tree diagram from part (a) to find the probability of:
@) two blue marbles being drawn

(i)  ared marble and a blue marble being drawn in any
order.

7. Ababy’s shoe box is similar to an adult’s one. Their surface areas are in the ratio of
25:49. If the volume of the children’s shoe box is 2400cm® fmd the volume of the
adult’s.one.

8 ()  Onanumber plane, plot the points A(2,3), B(5,2) and C(4,-1)
(i)  Find the midpoint £ of AC. -
(iii)  If £ is the midpoint of BD, find the coordinates of D.
(iv)  Find the gradient m; of AB.
(v}  Prove that 4B is parallel to DC.

(vi). Find'the equation of the line DC.

End of Examination
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