2023

SYDNEY
BOYS
HIGH
SCHOOL

YEAR 9 STAGE 5.3
TERM 4
YEARLY EXAMINATION

Mathematics

General Instructions:
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All questions may be attempted.
Marks may be deducted for careless or badly arranged work.
Show ALL relevant mathematical reasoning and/or calculations.

Write using black pen.
If you wish to rewrite an answer, draw a line through your faulty answer and

Time Allowed: 90 minutes

rewrite your answer on the back page of the booklet.

Show the number and part of the answer being rewritten.

] Leave your answers in the simplest exact form, unless otherwise stated.

] NESA approved calculators may be used

1 Clearly indicate your class by placing a cross X next to your class.

Examiner: AMG
Name:

Class Teacher Section Marks
9MaA A. Wang A 15
9MaB M. Zhang B /15
9MaC J. Tao C 15
9MaP D. Taylor/W. Beare I~ s
9MaL R. Wang
9MaU A. Ward E /10
9MaS J. Chan F /10

Total /80




Section A

Question 1 (1 mark)
Write 75.7083° in degrees and minutes (to the nearest minute).

Question 2 (1 mark)
A birthday cake costs $26.40 at the checkout. How much GST is paid for the cake?

Question 3 (2 marks)
Are the following True or False?
(a) Any parallelogram is a trapezium.

Question 4 (1 mark)
Andrew borrows $10 000 for three years at 4.5% per annum simple interest.
How much interest does he pay?

Question 5 (1 mark)
A photographic negative 3 cm by 2.5 cm is enlarged to print on paper with the largest side 32 cm
high. How wide is the print?



Question 6 (2 marks)
In AMNO, £ N is aright angle, MN =23.1 cm and NO =31.6 cm.

Find the size of £ MON to the nearest minute.

Question 7 (1 mark)
In the diagram below, triangle 4ABC is an enlargement of triangle 4'B'C".

What is the scale factor?

Bl

Question 8 (1 mark)
Find y in exact form.




Question 9 (1 mark)
The point M (1, 10) is the midpoint of 4B, where 4 has coordinates (-3, 7).
What are the coordinates of B?

Question 10 (1 mark)

FE
In the diagram below, what is the ratio 7D correct to 3 decimal places.

F, D
29°

Question 11 (1 mark)
What is the supplementary angle to 84°45" ?

Question 12 (2 marks)
T 2\*
(a) Simplify x (ﬁ)

End of Section A



Extra Working Page for Section A only




Section B

Name:

Class | Teacher
9A | A. Wang
9B | M. Zhang
°C_ | J. Tao Mark /15
9P | D. Taylor/W. Beare
9L | R. Wang
oU | A. Ward
9S |J. Chan




Question 13 (7 marks)
Factorise the following:
(a) a*+4a-5

Question 14 (2 marks)
Alan bought a radio for $900 and then sold it to Brian at a loss of 20%.
At what price must Brian sell the radio in order to make a profit of 5%?



Question 15 (3 marks)
Find the exact value of:
(a) sin 45°. tan 60 °.

Question 16 (3 marks)
(a) Neatly sketch y = 2x — 4 on the number plane, clearly showing both intercepts.

6 A
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(b) On the same number plane shade the region where y—2 < 0 and 2x —y—4 < 0 hold
simultaneously.

End of Section B



Extra Working Page for Section B only




Section C

Name:

Class | Teacher
9A | A. Wang
9B | M. Zhang
°C_ | J. Tao Mark /15
9P | D. Taylor/W. Beare
9L | R. Wang
oU | A. Ward
9S |J. Chan




Question 17 (3 marks)

A solid glass cylinder has a volume of 75 7 cm? .

The cost of polishing the surfaces of this cylinder is $2 per square cm for the curved surface
and $3 per square cm for the circular top and base areas.

Given that the radius of the base is » cm, show that the cost of polishing, $C, is given by

Question 18 (3 marks)
Solve the following:

) x+3=2+22



Question 19 (7 marks)
The line straight line L has gradient 3 and passes through the point A(—6, 4).

Ay

y X

A

(a) Find an equation for L in the form y = mx + c.

(b) The straight line K has equation x — 7y +14 = 0.
Given that K crosses the y-axis at the point B and intersects L at C,
find the coordinates of B and C.



Question 20 (1 mark)

5.6x 104+ 7% 103
2.8x 103

Evaluate

Question 21 (1 mark)
Two inequalities have solution sets P (—o0,0) and Q [0, 10].
What is the union of P and Q? (i.e. P U Q)

End of Section C



Extra Working Page for Section C only




Section D

Name:

Class | Teacher
9A | A. Wang
9B | M. Zhang
°C_ | J. Tao Mark /15
9P | D. Taylor/W. Beare
9L | R. Wang
oU | A. Ward
9S |J. Chan




Question 22 (3 marks)




Question 23 (4 marks)
In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are NOT acceptable.

(a) Simplify \/i_%;;ﬁ, giving the answer in the form bﬁ + ¢, where b, ¢ € Z.

(b) Express the following in the form p + qv2 where p and ¢ are rational.




Question 24 (6 marks)
(a) Four friends each throw a biased coin a number of times.
The table shows the number of heads and the number of tails each friend got.

Ben Helen Paul Sharif
Heads 34 66 80 120
Tails 8 12 40 40

(a) Which of the friends’ results will give the best estimate for the probability that the coin

will land heads?

(b) Paul says “With this coin you are twice as likely to get heads as to get tails.”
Is Paul correct?
Justify your answer.

(c) The coin is to be thrown twice more. Use all the results in the table to work out an
estimate for the probability that the coin will land heads both times.



Question 25 (2 marks)

2a—c¢
Let P= .

If a equals 58.4 correct to 3 significant figures, ¢ equals 20 correct to 2 significant figures, and
d equals 3.6 correct to 2 significant figures, then what is the upper bound for the value of P?

Show your working clearly, and answer correct to 2 decimal places.

End of Section D



Extra Working Page for Section D only




Section E

Name:

Class | Teacher
9A | A. Wang
9B | M. Zhang
°C_|J. Tao Mark | /10
9P | D. Taylor/W. Beare
9L | R. Wang
oU | A. Ward
9S |J. Chan




Question 26 (3 marks)

F G
B C
A D
E H
Figure 1

Figure 1 shows the rectangles ABCD and EFGH which are similar.

Given that AB=(3 - +/5)cm, AD= /5 cm and EF = (1 + +/5) cm, find the length

EH in cm, giving your answer in the form a + b/5 where a and b are integers.



Question 27 (4 marks)

The table shows information about the weights, in kilograms, of 40 babies.

Weight (w kg) Frequency
2<w<3 12
3<w<4 16
4<w<5s 9
5<w<6 2
6<w<7 1

(a) Write down the modal class.

(b) Work out an estimate for the mean weight of the 40 babies.

() One of the babies is chosen at random.
Find the probability that this baby has a weight of more than 5 kg.



Question 28 (3 marks)
Solve the following pair of simultaneous equations
x+2y+4=0
3x-y-3=0

End of Section E



Extra Working Page for Section E only




Section F

Name:

Class | Teacher
9A | A. Wang
9B | M. Zhang
°C_|J. Tao Mark | /10
9P | D. Taylor/W. Beare
9L | R. Wang
oU | A. Ward
9S |J. Chan




Question 29 (7 marks)

A X

The diagram above shows A ABC with AB=1and AC=1.
Point D is on AB such that CD 1 AB.Let AD =x, £BAC=a, and CD = h.

(a) Show that BC% = 2 — 2x.

Question 29 is continued on the next page



Question 29 (continued)

S . , /2 —2cos
(iii)) By considering £ BCD, or otherwise, show that s1n1 = a .
2 2

(iv)  Hence determine sin 15° in exact form.

Question 30 is on the next page



Question 30 (3 marks)
The graph below shows y = %( x—06).

yA

G,-1)

On the graph above, sketch the graph of y = %( 6—x) — 1.

Note: You must indicate the intercepts with the coordinate axes.

End of paper



Extra Working Page for Section F only
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Sample Solutions

NOTE: This process of checking your mark is about reading the solutions and the comments.

Before putting in an appeal re marking, first consider that the mark is not linked to the
amount of writing you have done.

Just because you have shown some ‘working’ does not justify that your solution is worth
any marks.

Students who used pencil, an erasable pen, and/or whiteout,
may not be able to appeal.




Question 1

Extremely well done, though some rounded incorrectly as no rounding was necessary.

Question 2

About 80% got this correct.

The main error was students calculating the GST on the amount given.

The amount stated is GST inclusive.

Many students did not work to 2 decimal places, though no marks were deducted for this particular error.

Question 3(a)

Very poorly done.

Question 3(b)

Poorly done.
Students who got this wrong did not consider a kite.

Question 4

Reasonably well done.

Some students worked out the compound interest.

This was not the skill being tested as the question clearly states simple interest.
Students need to read the question carefully.

Question 5

This was generally well done, but the degree of accuracy of the answers varied.

The test paper requires “simplest exact form”, that said stating the degree of accuracy
was accepted.

Approximations with no stated degree of accuracy had marks deducted.

Question 6

Surprisingly well done.

Students took care in drawing a diagram and thus thinking about the question.
Marks were deducted for incorrect diagrams and using the wrong ratio.
Question 7

Poorly done.

Only answers which included numerical values obtained marks.
Various forms of answers were given especially ratios, which was incorrect.



Question 8
Not well done.
Most students got the equation from the diagram correctly.

Also, many knew the exact value for tan 30°.
The final solution, however, showed a variety of manipulations, the answer 4/ 75 was accepted.

Question 9

Very well done.

The detail in the working varied widely.

Students should be careful as other exams or tests may have more marks assigned and so more working will
be expected.

Question 10

Extremely well done.

Question 11

Although some found the complement, this was generally well done.

Question 12 (a)

Reasonably well done.
The main problem was working out the powers of x and simplifying.
Marks were deducted for completing this incorrectly.

Question 12(b)

Poorly done.

Only a few got this correct.

Marks were awarded for simplifying the righthand side of the expression.
Only a few got further than that.



Section A

Question 1 (1 mark)
Write 75.7083° in degrees and minutes (to the nearest minute).

........................................ A N L

Question 2 (1 mark)
A birthday cake costs $26.40 at the checkout. How much GST is paid for the cake?

Question 3 (2 marks)
Are the following True or False?
(a) Any parallelogram is a trapezium.

..................... B O =

(b) All quadrilaterals with perpendicular diagonals are rhombuses.

....................... FA LS o

Question 4 (1 mark)
Andrew borrows $10 000 for three years at 4.5% per annum simple interest.
How much interest does he pay?

1
o

Question 5 (1 mark)
A photographic negative 3 cm by 2.5 cm is enlarged to print on paper with the largest side 32 cm
high. How wide is the print?



Question 6 (2 marks) ™M
In AMNO, £ N is aright angle, MN = 23.1 cm and NO = 31.6 cm.

Find the size of £ MON to the nearest minute. 35 g

Question 7 (1 mark)
In the diagram below, triangle ABC is an enlargement of triangle 4'B'C".

What is the scale factor?

Question 8 (1 mark)
Find y in exact form.




Question 9 (1 mark)
The point M (1, 10) is the midpoint of 4B, where 4 has coordinates (-3, 7).
What are the coordinates of B?

M=0,.10 :(_é%)?lﬂ > ..... g...6.(.%,3)...—1..65.,.13)

Question 10 (1 mark)

FE
In the diagram below, what is the ratio 7D correct to 3 decimal places.

F D
29°

E
............................. FE.. 2. %00.2072.0:5kk. (3dg). ...

Question 11 (1 mark)
What is the supplementary angle to 84°45" ?

.............................. 180° - 88°45'=95°5"
........................................................ o W2 IR >

Question 12 (2 marks)

(a) Simplifyx(%)4 =L 6 ) — IE&D‘ B ‘6

End of Section A

[y



Section B Solutions

Question 13 (6 marks)
Factorise the following:
(a) a*+4a-5
a’+4a-5=(a—1)(a+5)

Well done.
Common mistakes:  (a—4)(a-1), (a+1)(a-5),(a+1)(a+5)

(b) 6x% +17x — 3
6x> +17x -3 =(6x—1)(x+3)

Generally well done.
Common mistakes:
- Partial factorisation: 6x(x+3)—(x+3)

- Incorrect factorisation: (6x+1)(x—3); (6x+3)(x—1)

(c) m*-16
m* —16 = (m* — 4)(m* +4) = (m + 2)(m—2)(m"* + 4)

Generally well done.
Common mistakes:

- Partial factorisation: (m* —4)(m* +4)
- Incorrect factorisation: (m—=2)(m+2)(m* +4m+4) ; (m—2)(m+2)(m—2)(m+2)
- Careless mistakes: (m=2)m+2)(m+4), (m+4)(m-4)(m* +4)

If students wrote only (m”)* —(2%)*, this was not sufficient to gain any mark.

(d y3 +125
)/3+125:y3 +5° =(y+5)(y2—5y+25)

Poorly done.
Common mistakes: (v +5)(y* +5y+25); (y+5)(y° =10y +25); (y=5)(»" +5y+25)

If students wrote only (y+15), this was not sufficient to gain any mark.



Question 14 (2 marks)
Alan bought a radio for $900 and then sold it to Brian at a loss of 20%.
At what price must Brian sell the radio in order to make a profit of 5%?

The price Alan sold the radio to Brian: $900x (1-20%) =$720
The price Brian sells the radio: $720% (1+5%) =$756

Extremely well done.
In order to get 2 marks, students needed to
- include correct numerical working out,

- have the correct price.

Some students provided incorrect numerical working out:  $900—20% =$720, $720+5% =$756

Question 15 (3 marks)
Find the exact value of:
(a) sin 45°. tan 60 °

L 52

psin45°.tan 60° = sin 45°x tan 60° = —x~/3 = ~—x/3 ==

2 2 2

Poorly done. 150 ,
Most students only provided the exact value of sin45° and | |
tan 60°, but did not calculate the product of them.

(b) tan 6, given that cos 6 = ‘/;, where 0 is acute.

Method 1: Method 2:

*rcosl = 73 and @ is acute,

V3 V3 ¢9=cos'1£:30°

.'.tan&ziz

3
33

Well done.
Common mistake tan@ = \/§ stan @ = /

N



Question 16 (4 marks)

(a)

(b)

Neatly sketch y = 2x — 4 on the number plane, clearly showing both intercepts.

6 A

Well done.

Common mistakes:
- X -intercept: 4, -4
- y-intercept : -2,2

On the same number plane shade the region where y—2 <0 and 2 -y —4 <0 hold
simultaneously.

See the above number plane for the answer.
Poorly done. Some students did not attempt this question.
To get 2 marks, students needed to

- Sketch y=2,
- Shade the region below y =2 and above y =2x—-4

Common mistakes:
- Shaded the region below y =2x—4 or above y =2

- Did not clearly sketch y =2
- Sketched x =2

End of Section B Solutions



Section C Solutions

General comments:

Overall, this section was done somewhat poorly- scores above 10/15 were in the minority.

Question 17 (3 marks)

A solid glass cylinder has a volume of 75 7 cm? . 3
The cost of polishing the surfaces of this cylinder is $2 per square cm for the curved surface

and $3 per square cm for the circular top and base areas.

Given that the radius of the base is » cm, show that the cost of polishing, $C, is given by

3007
C =6nr?+ —

75
=nr’h=75n - h=—
2

cylinder
s C=3%x(21r2) + 2% (2mrh)
=6nr2+ 4nrh
) 75
=6nr-+ 4nr —

7

300xn

v

=6mr2+

as required.

Most students correctly recalled the surface area formula for a cylinder, but didn’t use the given
volume to find ‘h’ in terms of ‘r’.

Many students did not read the question closely enough and tried to calculate the cost. The question
was asking to show that the cost formula was correct, given the other information.



Question 18 (3 marks)
Solve the following:

(@ x+3=2+%2 1

x—3
x+3=2+ —
5
5(x+3) =5%x2+(x—23)
5x+15=10+x-3
S5x—x=10—-3-15

4x= —
x=-2
b x-3=-=2 2
3 16
x=3
(x—3)2=16
x—3==+4
x=+4+3
x=7,—-1

Part (a) was generally done well. A common error was not multiplying every term by 5 when
multiplying out the denominator.

Part (b) was done ok. Most students correctly multiplied the denominator of (x-3) to the left side of
the equation. Many students did not realise that they could rearrange the equation into a quadratic that they
could solve, and many other students forgot to consider both the positive and negative roots of 16.



Question 19 (7 marks)
The line straight line L has gradient 3 and passes through the point A(—6, 4).

Ay
X
Y
(a) Find an equation for L in the form y = mx + c.
L:y—4=3(x—(-6)) using point-gradient form
y—4=3x+18
y=3x+22

(b) The straight line K has equation x — 7y +14 = 0.
Given that K crosses the y-axis at the point B and intersects L at C,
find the coordinates of B and C.

Consider, K: x-T7y+14=0 (1)
y—axis: x=0 (2)
L: y=3x+22 (3)

To find B, substitute
2)->(1):0-7y+14=0 - y=2,x=0

To find C, substitute
3)->(1):x=73x+22) +14=0
x—2lx—154+14=0
—-20x-140=0 —> x=-17 (4)
(4)->(3): y=3(=T7)+22 - y=1

.. B(0,2) and C(-17,1)



Question 19 (continued)

(c)  Show that ~ BAC=90°. 2

To show that £BAC =90°, we can show that AB and AC are perpendicular if the product of their gradients is — 1.
4-2 1 4-1
m(AB) = =-— , m(AC)=——=3
-6-0 3 —-6-(=7)

Since m (AB) xm (AC) = — 1, therefore ZBAC=90°.

(d) Find the area of AABC. 2

Since «BAC=90°, we can let the base of the triangle be AB and the perpendicular height be AC.
AB=./(-6-0)2+ (4-2)2 = /40
AC=\/(-6--7)2+ (4-1)2 = /10

1 ——
.. Area = EXAB xXAC

/10

1
= —./400
2

= 10 square units

Part (a) was done very well.

Part (b) was done fairly well. The students that used the graph to find points B and C did very well.
Those that opted to use simultaneous equations did ok, but tended to make algebraic errors here and there.

Part (c) was done ok, when attempted. Most students recognised that they could use either gradients
(to show that AB and AC are perpendicular) or distances (to show that triangle ABC satisfies Pythagoras’
theorem). Working out was often very messy and/or incomplete.

Part (d) was also done ok, when attempted. Most students that attempted this part correctly identified
that the base and height of the triangle were the sides AB and AC. A common error was incorrectly
simplifying square roots.

Overall, parts (c) and (d) were often not attempted by students, often because they did not complete part (b).
A reminder for students that “error carried forward” will allow them to demonstrate their understanding to
earn marks, even if the results from a previous part are incorrect.



Question 20 (1 mark)
5.6x 104+ 7% 103 .
2.8x 103

Evaluate

5.6x 104+ 7x 103 5.6x 104 N 7% 103

2.8x 1073 2.8x 1073 2.8x10°3
=2x 107 + 2.5% 10°
= 22,500,000

Done very well. Most students correctly evaluated the expression. Incorrect solutions came from
improper simplifying of the fraction (remember that common factors need to be factored out of the whole

numerator before being cancelled).

Question 21 (1 mark)
Two inequalities have solution sets P (—o0,0) and Q [0, 10]. 1
What is the union of P and Q? (i.e. P U Q)

(-00,0)u0,10] = (= o0, 10]

Done somewhat poorly. Students are advised to revise interval notation, including the difference
between ‘union’ and ‘intersection’.

End of Section C Solutions



Section D Solutions

Question 22 (3 marks)

()  Simplify ——+ 22 Generally well done.

(b)  Expand and simplify (a — 3)(a® + 3a + 9) aenemuy well done.

.................................. z. 3}0/* < S < Bl SO



Question 23 (4 marks)
In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are NOT acceptable.

(a) Simplify %ﬁ, giving the answer in the form b\/? + ¢, where b, ¢ € Z. 2
................... A B
....................... e 1
1z 3-1z Wz) =2
.................... S BT,
2007 - 4 s 5
...................... G2 o GOMMON errOr ¢ (3 HITX3-(7) 2 3767 = 94 -
_ 2y -4
e, B )
=3z -2
<+ Poorly. done.. students need.ta.revrsehow du. rationalise the denominatar.,
. Sudents.. Wina_simphi fied. . #1e.. £ X pression . befare. vatioalising .mere..more
Successful.
(b) Express the following in the form p + qv/2 where p and g are rational. 2
2
2++2
........ 5 XZ-J'Z_4—ZJ'Z—
...... Ltz 2o m LTI,
. 4-2]z
....................................... 22
.............................. .z T..\'.’.Zi............Alwwg.s.Je.a.va..g.aux..an.swu..m.s!'mp/.e;s’r fom.



Question 24 (6 marks)
(a) Four friends each throw a biased coin a number of times.
The table shows the number of heads and the number of tails each friend got.

Ben Helen Paul Sharif
Heads 34 66 80 120 300
Tails 8 12 40 40 100
(a) Which of the friends’ results will give the best estimate for the probability that the coin 2
will land heads?
..Sharif. since. he. has.ralled it the. mosk.number. .of . 1Mes.....
2. Best prbabinty. £, highest prpoab ity .o,
(b) Paul says “With this coin you are twice as likely to get heads as to get tails.” 2
Is Paul correct?
Justify your answer.
80 Z _ 40 L
Foul i Plhend) = 120 7 3 P2 T20.5. 3
300 . 100 1
Querall:. Plhend) = 200~ % PCAN) = "400.2 %
Acording. .. Pauls results. alone Sf.is.1vuge,. however. when. everyone s, Yesults
.ave. cnsidered ., you. are. three. fimes. as. likely. tv.g.ef. heads.. 9. Pavlis. incorvect,

+ Many students only vmsidered Paul’s vesuls.
. Ambiguous vesponses(€.g. maybe correct, possibly mcorvect efr.) were not accepted.

(c) The coin is to be thrown twice more. Useall the results in the table to work out an 2
estimate for the probability that the coin will land heads both times.

300
....... PRl = 00 T
e LA 00 )= E
g

+ Mony students wnsideved the individual proloabilities and +nen ook +he average.

* While Some Students got the answer —,q;(fvom using Sari’s resubis only), without corvect
worleing, marks weve. 00 awarded.



Question 25 (2 marks)

2a— ¢

Let P=

If a equals 58.4 correct to 3 significant figures, ¢ equals 20 correct to 2 significant figures, and
d equals 3.6 correct to 2 significant figures, then what is the upper bound for the value of P?

Show your working clearly, and answer correct to 2 decimal places.

End of Section D



Section E Solutions
Question 26 (3 marks)

F G
B C
A D
E H
Figure 1

Figure 1 shows the rectangles ABCD and EFGH which are similar.
Given that AB=(3 — \/g) cm, AD = \/g cm and EF=(1 + \/g) cm, find the length
EH in cm, giving your answer in the form a + b5 where a and b are integers.

AB  AD

EF EH

_ ADXEF
AB

S EH

i)
3-4/5

EH =

\/§(1+\/§) (3+\/§)

= X

pE) )

_3\B+5+15+5\B
9-5

20485
4

_4(5+2J§)

4

S EH=5+25

Marking Criteria Mark

Correct answer with correct working out
Simplify the numerator OR denominator correctly for the expression of EH 2.5
Correct process of rationalising the denominator

Correct expression for EH using the correct proportions from the corresponding sides

Markers Comment:
Some students are making mistakes by multiplying /5 to the numerator AND denominator for the expression

of EH, and some have difficulty with rationalising denominator.




Question 27 (4 marks)

The table shows information about the weights, in kilograms, of 40 babies.

Weight (w kg) Frequency
2<w<3 12
3<w<4 16
4<w<S5s 9
5<w<6 2
6<w<7 1
(a) Write down the modal class. 1
3<w<4
(b) Work out an estimate for the mean weight of the 40 babies. 1
T 2.5%x1243.5x16+4.5x9+5.5x2+6.5x1
40
14
40
18
=— (=36
s (=3.6)
(©) One of the babies is chosen at random. 2
Find the probability that this baby has a weight of more than 5 kg.
3
P(x>5)=—
( ) 40
Marking Criteria Mark
Correct solution. 2
3or 12 !
40

Markers Comment:

Generally, well done.




Question 28

(3 marks)

Solve the following pair of simultaneous equations

Elimination

x+2y+4=0 O]

3x-y-3=0 @

3x-y-3+0

Tx—-2=0
Lx=

Sub into ®

2| N

x+2y+4=0

x+2y+4=00
x2..6x—2y—-6=00
O+ 0

2
—+2y+4=0
7 y

15

Ly=——

7

x+2y+4=0
3x-y-3=0

x3.: 3x+6y+12=00
3x-y-3=00
-0

7y+15=0

15

7

Sub into ®

x—£+4=0
7

SoX=

7

Substitution

From @, 3x—
x+23Bx-3)+
X+6x—-6+
Tx—

3=y subinto @
4=0
4=0
2=0

LX=—

Subinto y=

Ly=

2
3x-3
3><z—3

7

15

y=—-"=

7

Marking Criteria

Mark

Correct solutions

Using the elimination or substitution method to find the values of x or y.

Find values of x or y by substitution from first value

Markers Comments:
Generally, well done.

Most students understand how to apply the elimination or substitution method.
Other had difficulties with the algebraic manipulation.




Part F Marking Scheme

Question 29

A

X D B

The diagram above shows A ABC with AB=1 and AC = 1.
Point D is on AB such that CD 1 AB.Let AD =x, ZBAC=a,and CD = h.

(a)  Show that BC* = 2 — 2x,

v e R&T‘ D6= AB ~A
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D = (-« anel AC= |
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..........................................................
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Marking guidelines

Marker’s Comments

2 marks — Correct Solution with correct
expression for DB, DC (in terms of x) and
substitution.

1 mark — Some valid working towards the
correct solution.

- Many candidates did not receive full marks due to
errors in finding correct expressions for DB, DC, or
both.

- In"SHOW" questions, it is crucial to provide all
steps of your solution, as markers will not make
assumptions beyond what is explicitly written on the
page. Marks are deducted for missing steps.

- A common error made by some candidates assumes
that ACAB is right angled (no information is given)
and fails to prove it is. Marks were deducted for the
assumption.

- Some candidates tried to use similarity with no
success.




(b) Hence show that BC?> = 2 — 2 cos a. 1
....... R N
COS - .B.\_)— = ._x_ 7( C
...................... K‘p,.c\_ i h e nsns senuioasmasanansansavsnsios
........ Sub (o inte. result v LO)
2

..................... BC 2. 272685 &

Marking guidelines Marker’s Comments

1 mark — Correct solution.

Significant number of candidates were penalised for
this question as they wrote down x [lcosa without

explicitly stating this was derived from A4CD or
simply just matching the two results from the
questions (a) and (b).

The correct solution involves the former and no
marks were given for the latter.

Candidates are advised that to receive full marks,
they must make use of their previous result to derive
the correct solution, as indicated by the term
"HENCE."

Candidates must explicitly show the substitution into
previous question to gain the full mark.




Question 29 (continued)

bz s ca AJ2—=2cosa
(iii) By considering £ BCD, or otherwise, show that sm—’)— i a— 3

AB = AC =1 S ARABL s a:f isesceles '/V,‘arrj/( /Zéc;vm/ Sie

Sin X = N2-2¢osuw . A5 (Hz(05K frem

Marking guidelines

Marker’s Comments

3 marks — Correct solution with ALL
required steps and reasoning shown.

2 marks — Mostly provides relevant steps
and reasoning.

1 mark — Some valid working towards the
correct solution.

This was poorly done by majority of the candidates.
Many did not attempt this question.
Many candidates who attempted this question made

the false assumption that Z/BCD ] %.

Marks were deducted for using this false assertion.
Marks were penalised if candidates started from the
result given in the question, to prove the result is
true. This is because it assumes the conclusion is true
without providing a rigorous logical foundation.
Candidates for this question needed to start from the
hint or otherwise, to show why RHS is true.

Other false assertions include ACAB is right angled
(no information is given in the question or enough to
prove it) and candidates drawing a line from A4 to
bisect CB also bisect CD (which is false). Candidates
need to take more care.

Candidates needed to justify why ZBCD D% as

shown in the solution above otherwise marks were
deducted.




(iv)  Hence determine sin 15° in exact form. 1

Marking guidelines Marker’s Comments

1 mark — Correct answer. - This was poorly done by majority of the candidates.
Many did not attempt this question.

- Calculator answer is not exact, and no marks were
awarded.

- Similarly, to the comment made in question (b), a
'Hence' question means candidates must show
explicitly in their working how they applied the
result from the previous question to achieve the
correct solution to gain full marks.

- Marks were penalised if candidates did not simplify
cos 30°




Question 30 (3 marks)

X
The graph below shows y= ;( xX—0).

.r17 J

6 X

3.~1) é— HAnswer jn RED

X
On the graph above, sketch the graph of vy = . 6—x) — 1.
)

Note: You must indicate the intercepts with the coordinate axes.

C‘ra A/'rﬁ,/\
T X I

! ﬁt’/\/ecfl a/OMj the A -ax)s
AVD THEN
\/:-%C—(é-?()’l = ‘ql(?(-é)-', Tmmg/oule O/OWM /)y
[ unit.

Marking guidelines

Marker’s Comments

3 marks — Correct solution with correct
graph drawn, correct x-intercept and
correct y-intercept (all labelled).

2 marks — Only 2 of the above shown
correctly.

1 mark — Only 1 of the above shown
correctly.

- This was poorly done by majority of the candidates.

- Candidates need to revise their graph transformation
notes for the parabola.

- Candidates who expanded the equation above and
tried to graph it were less successful in drawing the

correct graph.

- No half marks were awarded.
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