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= NORTH SYDNEY BOYS
HIGH SCHOOL

2022 YEAR 11 ASSESSMENT TASK 3

Mathematics Extension 1

General Instructions
Working time — 70 minutes + 5

Class Teacher: Please shade the circle.

mins reading time O MrBerry
e Write in this booklet 8 ms |Fu| ;
e Write using blue or black pen o MZ Lr:ean
e Board approved calculators may be O Mr Lin
used O Ms Moss
e All necessary working should be O Mr Umakanthan
shown in every question. Marks
may be deducted for illegible or
incomplete working.
STUDENT NAME: | .cuuisiss sssossssssossnsssssssssssssnssssssstommennnn
(To be used by the exam markers only,)
Section A B C D E F Tot Tot
Mark
12 | 12| 9 |10 |12 | 8 | 63 | 100




Section A (12 marks)

1. Leta, B, and y be theroots of x3 —4x + 1 = 0. 1

Circle the value of X + - + 1.
a B v

(A) —4 B) -1 @ 1 D) 4

2. The polynomial P(x) = x® — x* — 5x — 3 has a double rootat x = «a.

What is the value of «? 1

(4) 0‘=—§ (B) a=-1 € a=1 D) a=§




3. The polynomial P(x) is given by P(x) = 2x3 + 7x? — 46x + 21.

) Show that P(x) is divisible by (x — 3).

(ii)  Hence, fully factorise P(x).




4. The polynomial P(x) = x* + 2x% + ax + b has a factor of x + 2 and when divided by x — 2

there is a remainder of 12. Find the values of a and b.




5. The polynomial equation 4x3 — 12x2 + 5x + 6 = 0 hasroots @, 8, and y. It is known that

one of the roots is the sum of the other two. Find a, 8, and y.




Section B (12 marks)

1. Whatis the value of cos™! (— %) ?

@ 3 ® - ©

2. Find the exact values of the following:

()  tan™' (=V3)

(i) sin~1(sin 7?")

: =7 =2
(iii)  sin (cos B ?)

(iv) tan (2 sin~! %)




8

(i) State the domain and range of the function f(x) = 3 sin™! (g)

(ii) Sketch the graph y = f(x)




4.

Which diagram represents the domain of the function f(x) = cos™! (%) ?

(4)

A
3

(B) @ &
© .
< - Q
" X
(D)
!

£
@
[
EERC A




Section C (9 marks)

2
1 Find the coefficient of x? in the expansion of (x? + ;)7




2.
(i)

(i)

Consider the expansion of (1 + 2x)"
Write down an expression for the coefficient of the term in x*

The ratio of the coefficient of the term in x* to that of the term in x6is 5 : 8

Find the value of n.







Section D (10 marks)

1. Whatis the value of sin 26 given that sin8 = ? and @ is obtuse?

== ® 2 ©2 @ =

2. Using the t-substitutions, or otherwise, prove the identity

tan26-tan©

— 2
tan 26+cot0 tan®0




3. Using an appropriate products-to-sums relationship, or otherwise, solve the equation

. . . n T
sin5x +sinx =0 inthedomain0 <x S;.




4. The quadratic equation ax® + bx + ¢ = 0 hasroots x = tana and x = tan f.

() Showthat tan (a+pB) =—

c—a

b2 —4ac
(a+c)?

(i) Showthat tan? (a—p) =




Section E (12 marks)

2x
1. Solve the inequalityg =x

2. Consider the following sketches of the functions y = f(x) and y = g(x).

What is the range of the function y = i) ? [Circle the answer]

X
g(x)

(A) (—o0,—3] U [4, ) (B) [-3,4] (©) [-15,2] (D) allreal y




3. The graph of y = f(x) is shown below:

-
N

-4
i
£

iy 5 4 3 -2

[=4
-
N
w
S
v

|
-

|
N

b

Draw separate one-third page sketches of the following curves, clearly indicating any important
features such as asymptotes, intercepts and turning points.

h  y=IfC)

() vy =f(xD




4. The graph shows the graph of the function y = f(x). It has a horizontal asymptote y = 1.

yt

= f)

() 1 ) X

w171

Draw a one-third page graph of y = ./f(x) showingany asymptotes and stating
its domain and range.




5. Which of the following graphs best represents |y| = tan™(x) ? 1

(4) TREY (B) |

(¥ (D)

e LT —t | 1 ]
) H A

Section F (8 marks)

1. The surface area of a sphere of radius r metres is decreasing at a rate of 0 - 8 m? per second at

the instant when r =23 m.

Calculate the rate of decrease of the radius of the sphere at this instant. 2




2. A metal statuette is taken from a freezer at —8°C into a room where the air temperature is
22°C.
The rate at which the statuette warms follows Newton’s law, that is % = —k(T — 22)

where £is a positive constant, time ¢is measured in minutes, and temperature 7'is measured
in degrees Celsius.

Q) Show that T = 22 — Ae™** is a solution of the equation % = —k(T — 22),and

find the value of 4.

(i)  The temperature of the statuette reaches 4°C in 90 minutes. Find the exact value of 4.

(iii)  Find the temperature of the statuette after another 90 minutes.

2




3. When added to water, 5 grams of a substance dissolves at a rate equal to 10% of the amount

of undissolved chemical per hour. If x is the number of grams of undissolved chemical after t hours,
which equation describes the rate of change of x? 1

d d
WE=—5r ® F=-1 © §=:;10-0 © F=56-2

END OF EXAM
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Section A (12 marks)

1. Leta, B, and y be the roots of x> — 4x + 1 = 0.

Circle the value of k + 1t 1.
a B v

(A) —4 ® -1 © 1

Lol = KP FXRpY
Foox _?gr

== —‘f = i .".

S ——

+

"
A

-1

2. The polynomial P(x) = x> —x% — 5x — 3 hasadoublerootat x = «a.

Whatis the value of a?

(A) a=—§ © a=1 (D) a=§

322 S

P/[1)=
= (%x -S )("' + ) =0
3>

. = x =
s X | o 2

Swce ((-1)z =1-1+5 7320,

o dowlde ot 0 —] <t \/




3. The polynomial P(x) is given by P(x) = 2x3 + 7x? — 46x + 21.

) Show that P(x) is divisible by (x — 3).

P() = 2(3%) #3(30)= H4(D) +2] =SY=63-1 421,

>0 v

. — 9 s -
(ii)  Hence, fully factorise P(x). 4 x=3 b fmc

22% +#13x —F 4




4. The polynomial P(x) = x® + 2x® 4+ ax + b has afactor of x + 2 and when divided by x — 2

there is a remainder of 12. Find the values of a and b.

P(-2)=0 . (a)%¢ 2627+ al-2) +b =7

()

—2a +b =9©

3




5. The polynomial equation 4x3 — 12x% + 5x + 6 = 0 has roots @, 8, and y. It is known that
one of the roots is the sum of the other two. Find a, 8, and y.

42’12 2* +52+6 =0
A+pHY = 3 — )
dpr YT T —O)

\‘/ '-'.

0(‘63’ = = -23_ "'é/

Let o= p+¥

Sub ot @O ’




Section B (12 marks)

1. What is the value of cos™ (— —:-) ? Cof’ ("‘:L) =2 T — GD_SA/{) = T _7;:. .

@ 3 ® - ® = )

3

2. Find the exact values of the following:

T - CE)

() sinl6nZ) oz gin E'"“ (- fg):(

= 5,‘,\" [an /’ %}r‘)}
(iii) sin (cos‘1 _—2)

3

- 3 / Sin (.'03" '3-] =@ \/
>

—2 ]

(iv) tan (2 sin™1 %)

. ~l'3 Y
+an {2 Sin /4] 3

= 2 tan X NE}
| — ard oA

) -k LGB
- =




3.
(i) State the domain and range of the function f(x) = 3 sin™! (%)

..Is’;:sl S -2 %2
<, /Dt -2 % x<2 V'

2 k_R: -3-,.,—- <J<317'\X

e ——e

(i) Sketch the graphy = f(x)

y |
MY * (2.372) 4 jabel axes
A
F ver‘fio“A at”
end por
2 * obhqu.cﬂ'“ @~)
2 2 4 7x

(-2, —3n/2)



s.ireland
Pencil


4,
Which diagram represents the domain of the function f(x) = cos™ (%) ?

@

— e ool

_ o
-1 ¢33 2|
R
(B) 5 . Y
=I | Z,
3 )
i
""33. e
@ ) ) . N . 3 =
n’.. "v(
(D)
. ° So z S5-3 o x23




Section C (9 marks)

2
1 Find the coefficient of x? in the expansion of (JC2 i ;)7

ﬂz?,wxfw‘:&m\;w G)(m;)?"é)z

14 3K 1

] [Z> N 2 v

Thuo cosfprodnt ¢ v ;ﬁ).zy

.a V':




2.
(i)

(i)

Consider the expansion of (1 + 2x)"
Write down an expression for the coefficient of the term in x* 2
07
n
= Nn
(1+2%) =, ( K
Kzo
; 4 . / /
%’f‘mé’ 05 X fer~ w
G % 7%
/P .2 P Y \
o J) y /
The ratio of the coefficient of the term in x* to that of the term in x® is 5 : 8
Find the value of n. 4 3
= W'@M‘ Z X 7‘%
S o
Jepn 1O X e
n'
__-_______,_,___l
41 @) (n-5) b-4) !
h! .2 >
©)s)#! (n=4) !
2 30 - = /s _= V
4 (n-4)(n-S) 2(n=4)0n"
Toswo IS =2 < (n-8)(n-1) =0

2 (n=)(n-5) & .
(h—”f)(”'y)cil - fofoctuuam




Show that () + 2 (3) +3 (§) +.tn () =n 2m?
n
fray s 17 () ()3 16
cats botr Side wilh cicpedt
D.ﬂw o s
nfrex) T (1) 0 2B (D>

A =
-

Subshbtte x=l —

n[1+»)m= (‘7)*2(:)*"'+"[") {j p
e ey +aft) e o(3) Foe ot ~(3) |




Section D (10 marks)

1. Whatis the value of sin 26 given that sin8 = ? and @ is obtuse?

@ ® = ©2 o=

Sin 2= 25n6 coSO U JE

“24’;. 5
ey 0

\Y]

2. Using the t-substitutions, or otherwise, prove the identity

tan 26—tan
tan 20+cot 8

Lot L= Aan O

S uHS = tam 287 TG

= tan?60

2¢% +1 -t~
2t” +l-T
t(1-t*)

12+ | = tan'G




3. Using an appropriate products-to-sums relationship, or otherwise, solve the equation

o . N . T
sin5x +sinx =0 inthedomain0 <x SE'

S1h é:x +ox) 4 Shh G’x -2x) =0

2 sn 3z &s2z  =o v
2x = O
! Sin 3x=oO or Co\
- 3T S L.
3x= 9, T, 27, 37 .- SXE S s B
LAY x> 1T
l..f




4. The quadratic equation ax? + bx + ¢ = 0 hasroots x = tana and x = tan f5.

(i) Show that tan (a + ) = =

+ B 5 o5 il

Sty % roe = ZLla A + ?Law\/‘g -~ =i /
- .

FmM 7 wplo © "Land- '?’ﬂnj@ - J

o fom (arp) 2 bamd f

= —z . —b . L
| — =3 a—Cc C—a
@

(i) Showthat tan? (a—p) =

fan'(a-p) 2 [tet= Tmf

] + tasz ot 7Lﬂ4\-lg

a oL
- L — I|l|
(I + < |
-V
= é L/ ‘{4 < I'|




Section E (12 marks)

2x
1. Solvethe inequalityE >x Cz # /)

2. > x
-__-._-_._._,_d

| =2
L P (,’x) > X[I'DC)L /
A 21[1-1) -X["Y)LBO
w(1-%) [2 - (1] >0
2 (1-x)(1+) 20 | / ,

_ x [x1) (%t1) 20 oy o

2. Consider the following sketches of the functions y = f(x) and y = g(x).

What is the range of the function y = g—g% ?  [Circle the answer]
(A) (o0, —3] U [4, ) (B) [-3,4] © [-15,2] (D) allrealy

AnSw @

\'4

/r




3. The graph of y = f(x) is shown below:

\3_

N

-1

-2

=31

A
cm e = = ]
I

(=4

Draw separate one-third page sketches of the following curves, clearly indicating any important
features such as asymptotes, intercepts and turning points.

O =il \Fj
2-

~

i y=rUxD Y




4. The graph shows the graph of the function y = f(x). It has a horizontal asymptote y = 1.

Y4

= f2)

I~N_ -3 X

Draw a one-third page graph of y =./f(x) showing any asymptotes and stating
its domain and range.

AN

| y= {369
L) oo 223




5. Which of the following graphs best represents _Iy_l = tan"1(x) ? 1

! (B) ;

ANSNER @ /

0 (D)

Section F (8 marks)

1. The surface area of a sphere of radius r metres is decreasing at a rate of 0 - 8 m? per second at

the instant when r = 2 -3 m,

Calculate the rate of decrease of the radius of the sphere at this instant. 2
r R by
s=ume® o ds _ sgmr . A5 - 08 mAL.

Ar at

At ds 4t
= |, @8,
sTir




2. A metal statuette is taken from a freezer at —8°C into a room where the air temperature is
22°C.

The rate at which the statuette warms follows Newton'’s law, that is % = —k(T —22)
where kis a positive constant, time ¢is measured in minutes, and temperature 7is measured
in degrees Celsius.

i Show that T = 22 — Ae ¥t is a solution of the equation ar _ —k(T — 22), and
d

t
find the value of A.

ket
dr . Cry-ae™) b tg T=-F
—kt
dlt:k/“ek - 22"}4
= K(22-7) : -
= ok (T-2%) ' @ V
o spletion . v

(i)  The temperature of the statuette reaches 4°C in 90 minutes. Find the exact value of k.

whew t=F0, T=4

—90 k '
‘4 = 22-30¢ V

dns ,4,13)
6‘: Fo

(iii)  Find the temperature of the statuette after another 90 minutes.

when £ = /80

J 150k

= 22 - 30€ .
T o[ % %]

= 22 — 30 g
I ‘ N _ S
2 02-30e " =z 22- 3""% = 22

X
=)
v
.
)
'<\

2




3. When added to water, 5 grams of a substance dissolves at a rate equal to 10% of the amount

of undissolved chemical per hour. If x is the number of grams of undissolved chemical after ¢ hours,
which equation describes the rate of change of x? 1

=—gx © F=110-n O F=56-9

END OF EXAM
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