NESA NUMBER

CLASS

Instructions

e Time allowed 90 minutes
e  All questions may be attempted on the examination paper.

e (Calculators may be used.
e  All necessary working should be shown where indicated. Full marks may not be awarded for careless or badly arranged

Year 10
Common Task 2 2020

MATHEMATICS

TEACHER.............

work.
Topics Covered Syllabus Ref. | OQutcome Description Section
Simplifies algebraic fractions, and expands and
MAS5.2-6NA factorises quadratic expressions
Quadratics and MAS.3-5NA Selects anFI applies appropriatg algebraic techniques to
Quadratics Equations MAS.3-7NA operate with algebralc expressions. . A
Solves complex linear, quadratic, simple cubic and
simultaneous equations, and rearranges literal
equations.
Solves linear and simple quadratic equations, linear
MAG. 2-SNA inequalities and linear simultaneous equations, using
Non-Linear Graphs analytical and graphical techniques B
MAS5.3-9NA . . .
Sketches and interprets a variety of non-linear
relationships
Applies Pythagoras' Theorem, trigonometric
Applied Trigonometry MA5.3-15MG | relationships, the sine rule, the cosine rule and the area C
rule to solve problems.
Uses and interprets formal definitions and
generalisations when explaining solutions and/or
MAS.3-1WM | conjectures
Working Mathematically | MA5.3-2WM Generalises mathematical ideas and techniques to D
MA5.3-3WM analyse and solve problems efficiently
Uses deductive reasoning in presenting arguments and
formal proofs
Part A B C D Total %
Marks 19 125 124 120 /188
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Section A: Quadratics and Quadratic equations (19 marks) Marks

1.  Factorise fully each of the following expressions

a) x*+12x+27 1
b) x*—6x+9 1
c) —64x’+4 2
d) '-87-9 2
2. Solve x* =4x 2
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3. a) Solve 2x* +8x+5=0 by using the quadratic formula. Give your answer correct to 2
decimal places.
b)  Solve 2g”> -3g—4=0 by completing the square. Leave your answer in exact form.
4. Find the equation of a monic quadratic that passes through the points(—2,18)and (1,0).
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5.

Find the exact values of k for which the equation x> —3kx + (4 —2k) =0 has one real solution.

End of Section A
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Section B: Non-linear graphs (25 Marks)

1. For the parabola with equation y =2x” —4x+3 find:
a)  The coordinates of the vertex
b)  Find the y —intercept.

Hence, sketch the graph of the parabola, showing the y —intercept and vertex.

A

3

A

\ 4

Marks
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2. Classify each of the following as either a relation or a function.

y

1il.

dhy
NG

AN

|
S~

3. i. Show that (x+y) —(x-y) =16 can be simplified to y =

ii.

1v.

X

ii. Hence, Sketch the graph of the (x + y)2 —(x- y)2 =16, showing all key features.

A

A

\4

Marker’s Use
only




i.  What is the equation of the parabola obtained when the graph of y =x” is translated 4
units to the left and 2 units down? 2

ii. State the transformations that need to be applied to the graph of y =2" to obtain the
graph of y =27, 2

Which of the following graphs has an inverse that is a function? (Circle correct answer) 2

.
\

L. ii.

11l 1v.

i.  Find the inverse function of f(x)=x’ 1
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ii. Hence, on the same set of axes, sketch the graph of y = x, y=x’and its inverse. 3
A

A
\ 4

7. If f(x)=x"—2x+3 whatis f(3)? 1
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8. A single bacterium divides into three every second, so that one cell becomes 3 in the first
second and in the next second three cells become 9 and so on.

a)  Write the rule for the number of bacteria, N, after t seconds.

b)  How many bacteria will there be after 10 seconds?

c) By trial and error, or otherwise, find how long it takes for the population to exceed 6000, give

your answer correct to the nearest second.

End of Section B

10
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Section C: Trigonometry (24 Marks)

1. What is the exact value of:

a)  tan240°

b)  sin300°

2. Find the exact value of:

a) AD

b) DC

3. Solve tana = —/3 for 0<a <360°

11

Marks
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A parallelogram ABCD has sides AB=DC =47mm and A 47 mm B

AD = BC =29mm . The longer diagonal BD is 60mm. Use

the cosine rule to find the size of ZBCD to the nearest 29 mm

degree. D

0
N~

Jessica leaves home and walks for 5 km on a bearing of 075°. She then turns and walks for

3 km on a bearing of 115° until she reaches her destination.

a)  Draw a diagram to represent this situation. 1

b)  How far is she from home, correct to two decimal places? 2
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6.  The vertical angle of an isosceles triangle is35°, and
its area is35 cm?. Find the length of the equal sides,
correct to the nearest cm.
o 8cm
7. Calculate the obtuse angle, @, to the nearest degree. Not to Scale
Give mathematical reasoning to explain your answer. =L G
cm

Section C continued next page

13
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The angle of elevation of a tower PQ of height h metres

at point A due east of it is15°. Point B is due south of the

tower and the angle of elevation is12°. The points A and

B are 800 metres apart and on the same level as the base

Q of the tower.

a)  Show that 40 = htan75’
b)  Find a similar expression for BQ

. . 800
c)  Show that the height of the tower is /=

\/(tan 75)2 +(tan 78)2

End of Section C

14
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Section D: Working Mathematically (20 Marks) Marks

1. A new internet software company is launched on the stock exchange and various analysts
record its share price over time. The share price ($y) is modelled quite accurately by the rule
y=—t>+20t+2, where, t, is the time in months after the company is launched onto the stock

exchange.
a)  What was the company’s share price when it was first launched onto the stock exchange? 1
b)  Find the share price after 1 year on the stock exchange. 1
c) Calculate the highest share price reached by the company. Give reasons for your answer. 2
2. a) Show that x’ —6x+y’ +4y can be written in the form (x—3)" +(y+2)" 13, 3

b) A circle has an equation x* —6x + y> +4y = b, where b is a real constant. What is the
value of b if the radius is 5? 2
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3.  The stopping distance, d, of a car on a certain road, once the brakes are applied, is directly
proportional to the square of the speed, S, of the car when the brakes are first applied. That is,
the stopping distance of a car is d = kS”.

a)  What does k represent?

b)  Find the value of k if a car travelling at 70 km/h takes 58.8m to stop.

c) What would be the stopping distance for a car travelling at 105 km/h, to one decimal place?

4.  Inthe diagram Z/BAC=a ,/BAD=j3,

BC=y and AB=x.
C

a)  Show that ZACB=90—(a - ), giving a reason for your answer.

b)  Hence, show that y = _me

cos(a - f)

16
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a

This graph is of a hyperbola of the form y = + k . State the rule for the graph.

X —

End of examination.
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Section A: Quadratics and Quadratic equations {19 marks) Marks

1.  Factorise fully each of the following expressions

a)  x+12x+427 7 i

P
{ x F "5)(%:-3— 9> v

b) X' -6x+9 ) 1
G-3)"
Q) ~64x* +4 d o 2
LV
m g (ex®— 10 = - #{/QXAWQC%%%!\)
~
d -8 -9 v o p)

2. Solve x* = 4x 2

H = U4t =0

yz{x-L) = O
- = O M A= L ‘//
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3.  a)

Solve 2x* +8x+5=0 by using the quadratic formula. Give your answer correct to 2

decimal places.
= =B * mcf@?
4
= -8 = {92?7‘
¢
= ~F 7 216

AR RN

fa
oo = g )G

pEM

= A = TG or x= =3:02.

b)  Solve 2g* —3g—4=0 by completing the square. Leave your answer in exact form
(g” —fq‘ = % . (g =3, =t
Y] & wjs ! J ] "
: z
o> G- V 1
U Z ' 7
. p _g 2. g — ¢ 3 " o
g~ 382 = 2¢(Z) ,z,mg,__ij;Ei/
~ 4~ 5 U o < v
S = 322 _ 747
(J == /s

P
RSY
y
LG
N
w I
u

4. Find the equation of a monic quadratic that passes through the points(-2,18)and (1,0)

Y = (1) (. -5 v s (-2 (%)

/€ = (-2-0) (-2-4)
~&=~g-j3
R b

Lo = Ca-1)(e-4) 7~
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Find the exact values of k for which the equation x* ~3kx+ (4—2k) =0 has one real solution. 3

Tor ene ?\f{@,j 3@%@?@@« A=

A G 4 (DGE-2kd o 7

qQi? - lr ¥k = o

ORAL«& %'Lf—" i(o = &
R= -F % [eu-a/@)(ied -
xS v
- - F Ly
/g
- - tslio
—
VS T
T \V/

End of Section A
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Non-linear graphs (25 Marks) Marks

Section B:

1. For the parabola with equation y = 2x* —4x+ 3 find:

a)  The coordinates of the vertex ~ (- ) 2
A = ‘“'19/29\ = = EE;,)

s =

(e =1 y=2(0%-g(1D%>
J
o sl Yt S Vadex s (5,0

‘,0‘-,;‘ oy I /
: j .

b)  Find the y —intercept.
T S N e R
) {
¢}  Hence, sketch the graph of the parabola, showing the y —intercept and vertex. 2
At
<
L
A
; 7 K
T i
\
1 /
YDA
NN /
L1 /
o 7
4 -
N R
aLip
< > 7
D. | & i
v
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2. Classify each of the following as either a relation or a function. 2
1. % 2 Q{i-c’v@"\ il. ‘?Li{/LCL(U\_QL« )
¥ ¥ - & D (UL S
il i;@( cxkk
/ \ e RO
* x (. -{ﬂ‘m :
Qj | oadartsn
€& {4 R L/T
iii. Tﬁe@g\&ﬁg“‘ iv. K ela Tl
¥ /
] /
N ¥ 0 \
3. i Show that (x+ y)2 ~(x- y)'2 =16 can be simplified to y =i. 2
X
,?i.z+¢§')?{uf+t{af ('2"2’9'\7}(.»1 ¢ L{‘?) ={
u ~1 ~7 R L~
-2 e D 0 3 ¢ﬂ"f—— d
207 A «Q’J';L';ﬁ | 2 - X" T 2 N “= {Q— v
] 4 N P
A= b = 2Yys &
) (™) .
g -7 __L,i,.ﬁ
o >C
.. Hence, Sketch the graph of the(x + y)2 —(x- y)2 =16, showing all key features. 2
A
A
; e
. TS
s =
i e, Mm?“
ANk o :; s !{: - i i (. -
- e '
[ f :"‘%'}Z D -
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i, What is the equation of the parabola obtained when the graph of y=x" is translated 4

units to the left and 2 units down?

9,
= F%Hé) —

3 i

ii. State the transformations that need to be applied to the graph of y =2" to obtain the

graph of y =—2". ¥ /

‘Qe%\et%ﬁcg‘ el g oo s

rovsloded 2 %nds Yot vigld

‘Which of the following graphs has an inverse that 1s a function? (Circle correct answer)

iii. iv.

¥ E7 ) f

i, Find the inverse function of f(x)=x"
2z

Y = 2K
ot
5 - 2

-

i
o 2 /_f _ /

~~ U = T 2
—
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il. Hence, on the same set of axes, sketch the graph of y = x, y =x’ and its inverse.
A n% v
A" e T
]
; T
-~ ; 5 A
=1
, i
£t i
- ;
;
"
7 T I i
; o] S
ER Fz e SRR 4
| < Vo
T
o ¢ 5 it A
< " ) = >
weld o - F oy -~
g
I [ .o
- 3 N =
/ b (olrcd clb | o Xy
= N ] -
e / - Y .“mH‘_'-\s‘Anici‘%’t&?‘V‘-
T e i B L N
o / i\
§ Sl dodcded $EP(e
: - b lelrg i
! el bl
j' =R Y
[
;
|
7
¥
1

If f(x)=x"-2x+3 whatis 7(3)?

7.
L) = 2 -2/3)r3%
s : —

"‘{’

-

=6
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8. A single bacterium divides into three every second, so that one cell becomes 3 in the first
second and in the next second three cells become 9 and so on.

a)  Write the rule for the number of bacteria, N, after ¢ seconds. 1

N = 3°

b)  How many bacteria will there be after 10 seconds? 1

f,iﬁ?«(z{/z i‘:: [
Nf: 350
= 59049

¢} By trial and error, or otherwise, find how long it takes for the population to exceed 6000, give
your answer correct to the nearest second. 1

booe > 3 €
+ = B SE‘CQK«CQ&

End of Section B
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Section C: Trigonometry (24 Marks)

1. What is the exact value of:

Marks

a)  tan240° 1
i3
b)  sin300° 1
- {3
/7
2 Find th 1 f: g
. ind the exact value oft ~
Jdem ~ \\
a) AD // N
300 \‘\
A D <
L © A e
Cos 20 7 T W
A } i . ,/
S AN 2y L
b) DC
- — ;
TS NC AD | s b1z - 1203
. 74 — 7
I < - = 7
Cema 20 = A (¢ L Lo DC s AR owa b
fi)"ﬁ{'q—" . / ' T -
SLCE foy 3T i‘//
“es
= =
. 223 g
o I;/.\g (—; e
Vv i
= 166z
3. Solve tan g ="—\/§ for 0<a <360°
Ve \ Boone czv»;-:qi"\é‘ = el v
- ! \/’f {)é = [%X(?“J"é C)O & sz_m;ﬂ (s &
Ao N = 1L e Boo
v L

11
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A parallelogram ABCD has sides 4B =DC=47mm and
AD = BC =29mm . The longer diagonal BD is 60mm. Use

the cosine rule to find the size of ZBCD to the nearest

é’/"f} : / 29 mm

[~
degree. D C
2-
cos C= (fiz + é? "C?_—
Lo W
N S, VR AP s
— a7 =1 -
P 279D
2 - . j -S»—-«
"&( Cos O — — 7:
g T
ey X S uh

7 85C = 190 - v (1an

oy }op‘z‘“j /

Jessica leaves home and walks for 5 km on a bearing of 075°. She then tums and walks for

3 km on a bearing of 115° until she reaches her destination.

a) Draw a diagram to represent this situation.

H
oy ! 3{)"’
R RLE
' i
i A ~
i y Iy
. © :zi”
i ir -
g L -
i ~ "
i \'\

i e . e
o =
A T

e
i s
| P

b)  How far is she from home, correct to two decimal places?

£ q = 105" (co-inkris vaﬂ\m)

e

n — ko ©5- S

v
o= F oSS

= {LiOd "/

z* &7y 3 ;?(2,)(5‘) con o

I

=z 9%

12
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The vertical angle of an isosceles triangle i35, and
35°
2 / A

6.
its area 1835 ¢cm?. Find the length of the equal sides, ex /
correct to the nearest cm. i 2
- ) “
Az oy sin @

P L. z. k,/
‘f‘:gz {/7/(?\ S ATAY 3> e

e ’q_\;'} s
& = 03< v

= NP7 -
—
S = W oam e
8 Semr
7. Calculate the obtuse angle, &, to the nearest degree. Not to Scale
Give mathematical reasoning to explain your answer., 2 15¢m 3
Sinls . Sl
i ® -
5in@ = obuld- -~
e /'/
& - BYsY - o lgo 1o~ .. L7
% T N O Ootuse
e - . b TN
e o7 [ Gl [ to e wvopsest A “ e

Section C continued nexi page

Marker's Use
only

13




The angle of elevation of a tower PQ of height h metres

at point A due east of it is15°. Point B is due south of the
tower and the angle of elevation is12°. The points 4 and
B are 800 metres apart and on the same level as the base

@ of the tower.

Show that AQ = /i tan 75° o
Pl - P = A LK:E}/’
LAPE =K tawm s - e

o 74@ = i/{ ’l“(lﬂ ’%LS—&

Find a similar expression for BQ

L BEE = FsT
fen s - BE

- BQ = hitandS”

Show that the height of the tower 1s A= 800

J(tan75) +(tan78)’

v D ASE ¢ 2ot ARTHAETBQT

Koo — W o 15 + W2 tad A%

= W {( hanF S 4 Fen D

KAZ = Foe® ::}if/l =

faun? 7S Fhan®F
¥End of Section C
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Section D: Working Mathematically (20 Marks) Moarks

1. A new internet software company is launched on the stock exchange and various analysts
record its share price over time. The share price ($y) is modelled quite accurately by the rule
y=—t"+20t+2, where, t, is the time in months after the company is launched onto the stock

exchange.
a)  What was the company’s share price when it was first launched onto the stock exchange? 1
e, £ =0 9 5,2}251
A
b)  Find the share price after 1 year on the stock exchange. 1

Y=~ 2o0) 52
ER Yy

c) Cajculate the highest share price reached by the company. Give reasons for your answer. 2

111 g ﬂ,, ot v"a&ze & ot e pectesx

J M e vl Thow Pr1Ce hioz v
7
2. a) Showthat x’ —6x+y* +4y can(b"wmten in the form (x 3)2+(y+2)2—13. 3
) . # L _y Al
(U exe (> r 42 W53 (2)7= (-3)%~(2)
N . v .

b) A circle has an equation x° — 6x+ y* +4y = b, where b is a real constant. What is the

value of b if the radius is 57 2
. T - 1 pra P - . =N g s : 4 N2 2
i«"@w— Oenr (a\ ":(7 «(371: rutroy s (-3)%r (grayF - (3
) 3 E = -
0. -- S
| 2 & e \l,r— bm 2 2 ’
(x‘;"zﬁ"’/ \_T/T:Z) - b’{D” E//
;“__,‘ sL’, U\:L/g1 ry .
—f . W soe e d i . ~
TRINGS b Fi% s ”W\/HL FroAA D }ﬂ[ ";{f\_&‘, w2 o7 137728
g 39 — i3 -
- <% — { - E -
J——

Marker's Use

1 5 only



3. The stopping distance, d, of a car on a certain road, once the brakes are applied, is directly
proportional to the square of the speed, S, of the car when the brakes are first applied. That is,

the stopping distance of a caris d = kS”.

a)  What does k represent? 1

G;D PN ‘{‘Ou/\)\—_ @{Q ,\é“) TS EMM@J\/\E’T’V\

b}  Find the value of k if a car travelling at 70 kim/h takes 58.8m to stop. 2
O DSEE = Rx 27 L7

o :
L. = [ (@ L

—_—

¢)  What would be the stopping distance for a car travelling at 105 km/h, to one decimal place? 1
d = 1axionS x ioS?
_ 813272 km
/
e } R 5 174N L
) A
4.  Inthe diagram £BAC=qa ,£ZBAD =/, ,;y)
BC=y and AB=x. \/’:[H‘i N
B D
g e
b)  Show that L4CB=90-(a ~ ), giving a reason for your answer. 2

LBAC=oL L BAD=PR I DCAk= LR

/

L ACD a0 - C&{"@) Q@)b=M§31QVVbeM§’V(?a[VJ} o Vfﬁi“owﬁ

D : (//

c)  Hence, show that y __xsma 2
cos(a—f)
<J . ; . -
I A gt (70 —~ (=D e

L (qo-Gx-f)) = s (d-g) qccmpqeﬁmi; £

“szf)@(/t Ce @m%,_ = 7.8
Cin ol coS(e-BD S

=

v
A a . \m 0< o //;
Y= A gy PG o
U {_’:&5 C&_j% ) ! Marker’s Use
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This graph is of a hyperbola of the form y = 4

+ k. State the rule for the graph. 3

xm

: i i § .
= My o T o ; J N A e A \i,‘.-,n;
W R Diehe ot Mot m:x,cu\ Jih i Toy
§ _t J X )
Fosd om L. i o i i o - { s Q 5o - ¥
L/\ [ ;M‘lx{ ;Ykei\}"‘t’--"‘.»\ ™ [ ii't = N S A \]w..a !L) t“'k_i L LR &
¥ A i
U= 0 -5
1
- - S
/}{: - = ) /

AL “
7 o
- f—/ == ,._..W{;:%w_ "2$
Ly 7
G - 6.
— = Fooa= 9 -

A y )
R i >

End of examination.
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