NORTH SYDNEY BOYS

HIGH SCHOOL

STAGE 5.3 MATHEMATICS

Year 10 Assessment Task 4 2022

General Instructions

Class (please /)

° Working time — 100 minutes )
. Write using blue or black pen. [0 10MAT.A - Dr Vranesevic
° NESA approved caiculators are allowed.
° All necessary working should be shown
in every question. Marks may not be 0 10MAT.B — Mr Ireland
awarded for carelessly or badly arranged
work.
o Attempt all questions. 0 10MAT.C — Mr Umakanthan
O 10MAT.D — Ms Moss
0 10MAT.E —Ms Fu
Name:
(To be used by the exam markers only.)
Section | I I | I | IV |V | VI|VI|vII|IX| X |Total T‘;/f,a‘
Mrds 1 9 | 7 | 6 |10 | 9 |10 | 6 | 14 | 14 | 10 | 95




Section I (9 marks) Marks
1. | Simplify, rationalising your answer:
2
8 6
3-V7 2/7-4
2. | Solve:
a)
2x2+5x—-18=0 2
b)
o 1 5 2
x x+1 6
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The area of a triangle with side lengths of (x — 3) and (x — 2) as shown below is
10 cm?. Find the possible value/s of x

x—3
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Section II (7 marks)

4.

The diameter of a circle has endpoints A(—1, 2) and B(5, 6).

a) Find the coordinates of the centre of the circle

b) Find the length of the radius

c) State the equation of the circle
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Sketch the region defined by the following inequalities:

y>-—2-x
y<1
x<0

v
e
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‘Section I1I (6 marks)

6.

The base edge BC of a square pyramid is 20cm.
v

~
-..“"’5
-

.- ——————l

a) If the surface area of this pyramid is 1600cm?, find the perpendicular height,
VE, of the triangular face.

b) Find the perpendicular height, VO, of the pyramid. Leave your answer in
exact form.

c) Find the volume of the pyramid

d) A second similar pyramid has a base edge of 15a cm. What is the volume of
the second pyramid, in terms of a?
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Section IV (10 marks)

7. | A company tracks the relationship between the distance d in kilometres a
truck has travelled the running costs $C of the trip. The figures for 20 trips
are shown on the graph below, along with a line of best fit.

0 100 200 300 400 500 600
Distance (d)

a) Which is the independent variable?

b) Find the gradient of the line of best fit and explain what the gradient
represents

c¢) Find the vertical intercept and explain what the value represents

d) Using the line of best fit Predict the running costs of the truck if it
travels 450 km.

e) Calculate the distance travelled by the truck if the running costs were
$687, to the nearest km.
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In a school test involving all of Year 10, the mean was 55 and the standard
deviation was 6. It can be assumed that the marks are normally
distributed.

a) Sam scored 70 marks in the test. What was Sam's z-score?

b) Connor had a goal to be in the top 20% of the class. He scored 62 marks.
Using calculations, determine whether Connor achieved his goal.
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Section V (9 marks)

9. | A cliffis 70 metres high. The angle of depression of a fishing boat, as seen
from the top of the cliff is 32°. How far is the boat from the base of the cliff?
Answer to the nearest metre.

10. | In AABC, sides ¢ = 24,b = 31 and angle ABC = 60°.

a) Draw AABC, labelling with the information given

b) Find angle ACB, correct to the nearest minute
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11.

The diagram shows a cuboid and a pyramid. The apex of the pyramid, I,is -
directly above the centre, M, of ABDC.

7t 3.5m

c 9m b}

a) Calculate the angle between the line DI and the plane ABDC

b) Calculate the angle between planes EHI and ACHE
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Section VI (10 marks)

12. | A group of 60 students is surveyed about their activities over the weekend.
27 students played sport, 13 students read books and 38 studied for their
maths exam. 5 students did all 3 activities, 12 played sport and studied, 8
studied and read books and 9 read books and played sport.

a) Draw a Venn diagram to represent this information

b) What is the probability that a randomly selected student did none of the
activities

c) Given that a randomly selected student read books, what is the
probability that they also played sport?
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Five cards are numbered 1, 2, 3, 4 and 5 respectively. One card is drawn,
without replacement and then a second card is drawn. Find the probability

that:

a) The sum of the two cards is 6

b) The face value of each of the two cards is greater than 3

c) The face value of the first card is 2 or 5

d) Given that the sum of the two cards is even, what are the chances that
the first card is odd?
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Section VII (6 marks)

14. | Solve the following equations for x
a) 321 =243
b) logx + log(2x + 1) = log 6
15. | The diagram shows the curve y = log, x. Using the information on the

diagram, find the shaded area.
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Section VIII (14 marks)

16. | Given P(x) = 2x — 1 and Q(x) = x2 — 2x + 1 find
a) P(x)Q(x)
b) Q(x) — 2P(x)
17. | Divide P(x) = 4x* + 3x3 — 2x? + x + 5 by (x? + 1), expressing your

result in the form P(x) = D(x)Q(x) + R(x)
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18.

Given P(x) = x* —5x* + 4

a) Factorise P(x) into linear factors

b) Sketch P(x) showing all important features

L4

N
®
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19. | The polynomial P(x) shown below is known to have a degree of 7.
|
a) Write the equation of the polynomial in factored form.
20. | Find the values of a and b if x® + ax? + bx — 30 is divisible by (x — 3) but

leaves a remainder of -8 when divided by (x — 1).
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Section IX (14 marks)

21.

Considering the parabolay = 2x* —3x + 8

a) By completing the square, state the equation of the parabola in Vertex
Form

b) Sketch the parabola, showing all important points

v

A
=
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22.

Given f(x) = 2* — 3

a) Sketch f(x)

N
v

v

b) State the domain and range of f(x)

c) Find the inverse function f~*(x)
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23.

Sketch the following graphs, showing all important features:

) y=(@x-23+1

M
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b) xy

AN

—4

v

Page 20 of 22




Section X ( 10 marks)

24,

A
X cm Diagram not to scale
6,/3 em D
6ﬁ cm
00
B 3x cm C

Giventhat AD = DB = xcm, BC = 3xcm, AB = 6/3cm, CD = 6V7 cm

and 2zDBC = 6°

a) By using the cosine rule in ADEC, show that:

A 5x% — 126
cosf =———
b) By considering AADB, show that:
. V27
sinf = —x—-

Page 21 of 22




c) Hence, using parts a) and b) and the identity sin? 8 + cos? 8 = 1, show that
16x* — 1017x2 + 15876 = 0.

d) Find all possible values of x.

e) Given x is an integer, find the exact value of 6.

END OF EXAMINATION
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DOQQ— Vio Task 4 @”‘“’"})] — ?'ﬁ ;M

Section I (9 marks) | Marks
1. Simplify, giving a rational answer:

a)
8 6

. 8 3. &Y gmaa
3-57 3« 1G-4 285+4
2

.itLﬁ _ouia . 24
-3 28- '6

s 2 +48F - (§F 4 2)
10 r3§3F -

'y

2. Solve:
m8)

2x2+5x-18=0
x5+ - 4% - 18 =0
2x(x-1)+°(x-2)=0

(lx;"l)(vt—l}to \/:
Lxw~-Q w=1 '

Jbb”%/z v
K 1 1 5 x.%O, W=~}
§+x+‘|=6g = l)
+ = )C( +

é(»vs ?-'—E
el = ST X

0= Sx*-Te-6 l
gx:l» \OJL—&Z)X.— C:

= (§x43)(-2)
W3/ e~ v

n
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3. Theareaofa triahgle with side lengths of (x — 3) and (x — 2) as shown below is 3
10 ¢m?. Find the possible value/s of x

x—3 //-
// x—12
{‘__ﬂx
Hxhh"“"‘-—-_._
=

[
&
3
v
&
ot
¢
i
N
A
G-

€
F
=
4
—t
P’
oS
o
[
.-%
N
N
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Section 11 (7 marks)

4. The diameter of a circle has endpoints A(—1, 2) and B(5, 6).

a) Find the coordinates of the centre of the circle

( i s " Ltbe } o i;? 4 >
2 7z )

b) Find the length of the radius

r=d7-0)s gy V)

=49 gé:.-

%
L™

(N

c) State the equation of the circle

{.}‘;w :2”:}2“ . {i{(/j‘*“ @{%”}2»»:: 1% \/
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‘5.

| Sketch the region defined b_y the following incqualities:

y_>-2—x—
ysl
x<0

acay
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Section 11 (6 marks)

6.  The base edge BC ofa square pyramid is 20cm.

10
AC

a) If the surface area of this pyramid is 1600cm?, find the perpendicular height, E

VE, of the triangular face.

ShA = 400 —&4¥.‘ix2«0x\16
lobD - 400 + 40 VE

12pp = 40NG
VE=* 20 c //

b) Find the perpendiculair height, V0, of the pyramid, Leave your answer in

exact form. 3017 lDL* VOL
Vo= 800

Vo= [€oo }'( i
: JoS7

c) Find the volume of the pyramid \ / 5 Ff'g';. '{;3\ L
z Vo %AOO < 2082

/

e
- 5000z ,pnd |/

5

' d) A second similar pyramid has a base edge of 15a c;n What is the volume of

the secon ramid, in terms of a? )

| Stdegpykaﬁ‘adfltom \V: Roo082 ;72_/1@
3a . & r g 7o

Volume aa® : p4 1S x5 a’

It asS$z (m

(4

1)

Page 6 of 22

2

2



Section IV (10 marks)

7. A company tracks the relationship between the distance d in kilometres a
truck has travelled the running costs $C of the trip. The figures for 20 trips
are shown on the graph below, along with a line of best fit.

G bty 200 S0 A 500
istance ()
a) Which is the independent variable? 1
Distace
b) Find the gradient of the line of best fit and explain what the gradient 2
represents Vi = 400~ 200 |
L, 1 led |V
72 Cosk pesr km travellee Vv
c) Find the vertical intercept and explain what the value represents % 2 .
200 - cost of owovung e truchk, |
euen when not 1&&’*&---\ ) Vv
- :
d) Using the line of best fit Predict the running costs of the truck if it 1
t:'avelk{,’ﬁ;@-km $350
ACO p, y
C - _f'_{-— + 200 o SS‘O V
e) Calculate the distance travelled by the truckif the running costs were | 1
$687, to the nearestkm. &£ 87} = }g F 200 ,
428 - = 14p1 kb \/

\

L
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In a school test involving all of Year 10, the mean was 55 and the standard
deviation was 6. It can be assumed that the marks are normally

distributed.

a) Sam scored 70 marks in the test. What was Sam’s z-score?
z="T0-3%

2.5 v

[}

1

b) Connor had a goal to be in the top 20% of the class. He scored 62 marks.
Using calculations, determine whether Connor achieved his goal.

- l‘

A V _.’Jl*‘ 'e;‘l' \
= (7/(’ -_ # '—L__ S

He "W v e top lbf.
Therefre e adnicved has e /
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Section V (9 marks)

9. Adcliffis 70 metres high. The angle of depression of a fishing boat, as seen 1 . :
from the top of the cliff is 32°. How far is the boat from the base of the clif? to 42 necye— vt e

1o T

10. In AABC, sides ¢ = 24,b = 31 and angle ABC = 60°.

a) Draw AABC, labelling with the information given | 1
e
/60 ™\ \ /
\ "
y \ v
.'/- \\
// \‘.
£ — —C
3t
b) Find angle ACB, correct to the nearest minute fé\\ 7
SNACB)= SINED /
&)
SUAACR = 24 sinbD
““““ -y
=0.67. .
o 0 )
LACB = 4276 i/\/ 190 - 42°- 135
D rota & -
oNe anss .
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11. The diagram shows acuboid and a pyramid. The apex of the pyramid, /, is
directly above the centre, M, of ABDC.

6

e 35m

c Sm b
a) Calculate the angle between the line D7 and the plane ABDC —

Z 2 z .
ADZ. 1%+ 9 W ADLIE g
= 130 W&o, 3
Ao = (Bo = b PR °
MO = ‘sf‘?'P WMPO
2 ©
DM =G5S //
b) Calculate the angle between planes EHI and ACHE ? @

See ah'raﬂrjf“m /1% w 45°

401+ 45°= |3§8° //

Page 10 of 22 /
/ 0[
/



Section VI (10 marks)

12. A group of 60 students is surveyed about their activities over the weekend.
27 students played spart, 13 students read books and 38 studied for their
maths exam. 5 students did all 3 activities, 12 played sport and studied, 8
studied and read books and 9 read books and studied: 1 it Lded ot

a) Draw a Venn diagram to represent this information

1 -
| "y

iy & M E S

7 Be c$ V \’\."" < ._._...:.I_':'-.‘I‘
.-"r /f \ \
/ / J-'i-. \ ! i 3

[\~

1 \.
ll _,

b) What is the probability that a randomly selected student did none of the
activities P ( 5
nose

or 107/,
¢ o)
c) Given that a randomly selected student read books, what is the
probability that they also played sport?

n (lBooks) = 13 o P 5ot L
n (Bosls ﬂeu’:) = 9 ( l'/‘/ 15
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13. Five cards are numbered 1, 2,3, 4 and 5 respectively. Oue card is drawn, |
without replacement and then a second card is drawn. Find the probability

that:
a) The sum of the two cardsis 6 © n o tome .1}.-_» Sx4 1
2nch = LO
2131415 1
o |®] pPlume) -4
_1®] 20
X| (O} = | /
2 = ?
of+ 1*
b) The face value of each of the two cards is greater than 3 | 1

Plboth>3)= 2

/

LA er \O7,

1o
¢) The face value of the first card is 2 or 5 1
|
Plskeas): 2 o 40Y. S/
S
|
d) Given that the sum of the two cards is even, what are the chancesthat = 2

the first card is odd?

|
3 oven 3. DF flose | Foe oL
on ol Frst card
¥

7

4
/
S
/
4

P (m selol E%F/“ »‘M”‘)

/

5
/ N

/ of }52
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Section VII (5 iﬁé_l:l(s)
14. Solve the full_b_wiqg equations for x e
a) 321 = 243 % —

\ 23\;2})(,”5 -~ 0

x o Bpad | x=3 -2

0% Ttk
R S T e

15.  The diagram shows the curve y = log, x. Using the information on the
diagram, find the shaded area.

Pape 13 of 22
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".,(,Z)L - 5)(1 2) =0 |
i,

Bud 199(%) ot

Poﬁ'f’b&

2

6



Section VIII (15 méfks) i

16. Given P(x) = 2x —1and Q(x) = x* —2x + 1 find

17,

SEIORRICRS

b) P()Q() = (2x-13) (x> 2xs 1)
A )szi —AxF a2 \e___:&z PR LV |
‘:0} “f%ngwa qé“xw§ “. s
(\:__‘_ . ____,-—”'/ \/"

Q) Q) —2P(x)= x2-2x +) - 2(2—-1)

= %) ‘_l__* v 2
e N

Divide P(x) = 4x* + 3x% — 2x? + x + 5 by (x2 + 1), expressing your
result in the form P(x) = D(x)Q(x) + R(x)
I Q‘Xﬂ&é« Lo~ %
2* )Axf 230 - 2xZsa s
i
g}? . éﬁl?»a A
33 23

- éki ”-2;; N
~bxt - b
S -2x o+

Ple) = Getv )220 8x - F 2 1O

v %
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18. Given P(x) = x* — 5x% + 4

a) Factorise P(x) into linear factors

gt LA224 o). b o xot w afaoker
z
g,—ﬂ*y p(w {) ) Cox st by o kedker
(u-v)(a-1) N 4=
(et N2t P{x) = (- )(xs1) Q) 1D §xFad
C(ct-H) /
| ;7!_‘%”—« 7
s Cx -rL)(?f- ) M;;z + B
(X1 )Xt ~4xt e A

%(g) 2 {00+ éj(xm?w)fﬁw*z) //

b) Sketch P(x) showing all important features
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19. The polynomial P(x) shown below is known to have a degree of 7
I i
f
A

a) Write the equation of the g]ynn mm Li factore‘d form.
p (1. a{x+) 3 ) 3)

q,a(i)(!)(s)‘ |
A : :-?0‘ P(L} . - (x+t)*’(7.- ‘)3 (x_,s)x //

20. Find the values of @ and b if x* 4+ ax?® + bx — 30 is divisible by (x — 3) but

_-— 2
leaves a remainder of -8 when divided by (x — 1)
P(3)=o—— P(D= -8
(.-v’ 0= @) a.(a)’»b(z) 30 . —8- () 4..;‘(‘_»'&(5)- ‘L/
—=Z7 +4a 13k~ 30 .Hsaoulﬂ—ﬁl’l
: Qa1 3dp-3 b
f =&
T 2a4 b - — ! -
% 3& FZ!*G‘"
= 2A 4 I
a- -\0 bz 21~ (-10)
= 31
B / /
---"(/q= ‘o, b AT S
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Section IX (14 marks)

21. Considering the parabolay = 2x? — 3x + 8
a) By completing the square, state the equation of the parabola in Vertex

Form o 2(x®-3x+4)
o L2 L “
P \ s - Lox AL -
) b 1k o
2 2{(e- 3 ) 45 |
| A (§L°N _‘|
2 {x- 3 Y ng%

v

v
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Given f(x) = 2* — 3
a) Sketch f(x)

+y
N
2,1
| s
"jf{i;}ﬂ)
- ___,‘..’3/
= o N i -
4

b) State the domain and range of f(x)
O o O oo

§2~:*3<g<w

¢) Find the inverse function f~*(x)

FYER B
Swagp %{t} = av -2

g9+ 10g(=+2)

3:

1 o‘ﬂ? (2x3)

R
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23. Sketch the following graphs, showing all important features:

A y=@-27"+1
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uy

('i;i)

b) xy = —4
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Section X ( 10 marks)

24,
A
xcm Diagram not to scale
6 \;f; cm
30
9o-0
B 3x cm C

Giventhat AD = DB = xcm, BC = 3xcm, AB = [m1dem, €D = [[51om
and [JDBC = ¢g° where § > 70°

a) By using the cosine rule in ADBC, show that: |
5x? — 126 |

cos @ =T 2
cos9 - x* _4(&)1; (ef7) 4
2 () (3x)
2 Xy At - 252 |
2 (5x*) |
lox?-2%2
ol ot 3)(.1_' ,‘".J
Sx'- 126 /
A

: z_H}%x |
b) By considering AADS, show that: |

sin @ :JE
—e— cos(AW=~H) = x"»((,!_a_)l— - |

CoSing rule IS 4
in A ADB: PR
- 386
- Ej = sinb.
2L
Page 21 of 22
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¢) Hence, using parts a) and b) and the identity sin? @ + cos? = 1, show that

2

16x* — 1017x% + 15876 = 0.

a\2 Tk - 126 N\

@y gy o
23 4 252726017+ 15876 = |
* qrs

24352 1S 12k 315870 - 5% //
Lox* w1011 x4+ 15816 = D

d) Find all possible valuesofx. | R 2
s 1013 1 o) 4 (g316)(e) ;
- 31 ) 4
= 1p 7 £ 138
2 = L
Xz _E'_ of = 3k

s o
.42 e x:tb bt 2 ? v/ |
&) Sox< 2 Né v
Uencd ¢

,).';)d

e) Find the value of 8, to the nearest degree. ,\F ) L ﬁ § \{ﬂ’ ““““

PN

Cos® = 6% 48 (L) wt: sing: 2B
Zxbxl¥ =£23
= 0.5 ¢ &:603;-

P
)

) J) ] asge I
| C300)
| =z o'y
@:—éa:?'
|

END OF EXAMINATION
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