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General *  Reading time ~ 10 minutes
Working time — 3 hours
Write using black pen
NESA approved calculators may be used
A reference sheet is provided
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Instructions

Total marks: Section |- 10 marks
100 *  Attempt Questions 1-10
Allow about 15 minutes for this section
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Attempt questions 11-27
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Year 12 Trial HSC Examination - Mathematics 2023
Multiple Choice Answer Sheet

Student Number:

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample: 24+4= {A) 2 (B) 6 () 8 D) 9
AT D@ cCO DO
If you think you have made a mistake, put a cross through the incorrect answer and fill in the

2w answer,

A B W cO DO

If you change your mind and have crossed out what you consider to be the correct answer, then
indicate the correct answer by writing the word ecoreect and drawing an arrow as follows.

/ correct
/
A B cO DO
1. A O B O C O D O
2. A O B O C O D O
3. A O B O C O D O
4, A O B O C O D O
5. A O B O C O D O
6. A O B O C O D O
7. A O B O C O D O
8. A O B O C O D O
9. A O B O C O D O
10. A O B O C O D O




Section |

10 marks

Attempt Questions 1~ 10

Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1- 10

Question 1

Given y = 4cos(2x——%} the period and amplitude is

(A) amplitude =2 and period = 7 (B) amplitude =4 and period = 7
(C) amplitude =4 and period = 27 (D) amplitude = 4 and period = 37
Question 2

— 24x-5 @’__
fy=3 ,thendx—

(A)  4(3*75)In3 (B) 3(3*%)In3
() 4(3B*™>)In4 (D) 4(3* ")In3
Question 3

Consider the geometric series 1 + (6 - \/a) + (6 - \/5)2 -+ (6 - \/5)3 Forcrrens

If the above series is to have a limiting sum, which of the following statements is correct.
(A) 9<a<64danda # 36 (B) 36 <a<49

(C) 25<a<49anda # 36 (D) 9<a<81l



Question 4

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

¥

1 Jy=/"(x)
5 f
¥

Not to scale

i

' : Pa— : :
-4 -3 /12 -1 1 2
-1+

The curve y = f(x) has a minimum value of 6.
What is the equation of the curve?

(A)  y=x*+4x+10 (B) y=x?—4x+10
Q) y=x*4+4x+2 (D) y==x?—-4x+2
Question 5

What is the value of f'(2) if f(x) = -3—1; ?

A - B) —=
© -2 o) =



Question 6

Two ordinary dice are rolled. What is the probability that sum of the numbers on the top
faces is at least 67

5 13
(A B =

27 28
€ D)
Question 7

Which of the following represents a function f(x) whose graph has undergone the
transformation in the following order?

e Translated left 2 units
e Horizontally dilated by a factor of 3
e Translated down 4 units

a f(5)-4 B)  f(3G+2)-4
@ f(E+2)-4 (D)  fBx+2)—4
Question 8

2
Which of the following conditions for % and %—5 describe the slowing growth of a variable
P?

dapr dazp dp d*p
(A)E>Oandd—tz—>0 (B)E<Oanda-2—<0

ap azp dp d2p
(C)E>Oandﬁ<0 (D)E<Oand5t—2>0



Question 9

The graph below shows the function y = f(x)

S_——

. -

Which of the following functions best represent y = f(x)?

(A)  y=+x (B) y=In(x+1)
© y=-e*+1 0 y=-—-+1
Question 10

If fzsf(x)dx = 4, which of the following is f: 3f(x + 2)dx equal to?
(A) 9 B) 12

(C) 15 (D) 6




Section Il
Answer the questions in the spaces provided.
Your responses should include relevant mathematical reasoning and/ or calculations.

Question 11 (4 marks)

a. Factorisefully:  a®—bc—b+a?c

b. Solve: T_2<Z_3
5 2




Question 12 (5 marks)

a. The following table represents a probability distribution. The expected value

E(X) = 3.4.
x 1 3 4 5
PX=x) |01 03 /0.2 0.2
Find the value of a and b 2
b. fx—3,xandx + 12 form a geometric sequence, find the value of x and the 3

common ratio.

10



Question 13 (5 marks)
Sue and Mickey are planning a fund-raising dance. They can hire a hall for $400 and a band
for $300. Refreshments will cost $12 per person.

i. Write a formula for the cost $C of running the dance for x people. 1

The graph shows planned income and costs when the ticket price is $20

Planned income and costs for the dance

5060
4500
40600
3500
3000
2500 -
2000
1500
1000

Dollars

0 100 200
Number of people (x)

ii. Estimate the minimum number of people needed at the dance to cover the costs. 1

iii. How much profit will be made if 150 people attend the dance? 1

iv. Sue and Mickey want to sell 200 tickets. They want to make a profit of $1500 . 2
What should be the price of a ticket, assuming all 200 tickets will be sold?

11



Question 14 (3 marks)

The diagram shows the face of a 20 m wide cliff. The distances d; to dg are given in the
table.

Wf\h\
[
ds
&'fg -
10 10 é
.............................................. [yreyo——.
143 ii& dd

15 14 5.4 8.8 15 14.4

i. Find an estimate for the area of the cliff face using the trapezoidal rule.

Give your answer correct to the nearest square metre.

ii. Isthe estimate greater than or less than the actual area of the cliff?

Justify your answer.




Question 15 {3 marks)

i. Showthat%(xlnx-x) =Inx

2
ik Hence Evaluate fle Inx dx

Leave your answer in exact form.

13



b.

Question 16 (5 marks)

a. Solve the pair of simultaneous equations

10g1o§ =2

logiox +logoy =4

Find the equation of the tangent in the simplest gradient-intercept form to the curve

y =Invx whenx =e

14



Question 17 (7 marks)

a. Find the exact value of x suchthatsecx + 1 = 3 where0 <x < Zm

b. The number of bacteria N a person has after being infected with a virus after
t hours is given by:
N = 10000205t

i Find the number of bacteria after 10 hours.

ii.  Find the time required for the number of bacteria to reach 100 000

iii. At what rate is the bacteria increasing after 1 day.

15



Question 18 (4 marks)

A single digit from the digits 1 to 9 is written on each of nine cards, so that each digit is used
only once.

Huey holds the cards 1 and 2, Dewey holds 3,4 and 5, while Louie holds 6,7,8 and 9.

A card is chosen by randomly choosing one of Huey, Dewey or Louie and then randomly
choosing one of that person’s cards.

i. Draw a tree diagram to represent the situation. 1

ii. What is the probability that the 9 card is chosen? 1

ii. A two-digit number is to be formed by choosing first the tens digit, and then the units
digit. What is the probability that this number is 927 1

iv.  What is the probability that Huey will have no cards left after forming the two-digit
number? 1

16



Question 19 {8 marks)

a.

The sum of the first 10 terms of an arithmetic series is 100 and the sum of the next
10 terms is 300. Find the 6% term of the series.

4

17



b.

Sketch the graph of the curve y = —x3 + 3x? — 1, labelling the stationary points and
point of inflection. DO NOT determine the x intercepts of the curve. 4

18



Question 20 {6 marks)

|

The diagram shows the graph of y = e* and y = 2 4+ 3¢ intersecting at the point P.

i. Show that x-coordinate of the point P is In 3.

ii. Hence find the exact area of the shaded region.

19



Question 21 {4 marks)

a.

Given that the limiting sums §; and S, of the series both exist, where
S; =1+ sin?x + sin*x + sinbx + -+
S, =1+ cos?x + cos*x + cos®x + -+

Show that S; =sec’x  and S, = cosec?x

Show that S +S,=5,S,

20



Question 22 (5 marks)

A particle is moving in a straight line. After time ¢ seconds its displacement x metres from a
fixed point O on the line is given by x = t — 3log,(t + 1). The particle returns to its
starting point after T seconds.

i. Find when the particle is at rest. 1

ii. Find in simplest exact form the distance travelled by the particle in the first T seconds of
its motion. 2

iii. Showthate” = (T + 1)3 2

21



Question 23 {6 marks)

A cylindrical container closed at both ends is to be made from thin sheet metal. The
container is to have a radius of r cm and a height of h cm such that its volume is

2000 cm3.  (Volume of cylinder = nr?h and Surface area = 2nr? + 2nrh)

i. Show that the area of sheet metal required to make the container is

40007
(Zm"2 + ——r—) cm?

ii. Hence find the minimum area of sheet metal required to make the container.

22




Question 24 (4 marks)

A plane flies 145 km from point A to point B on a bearing of 305°. The plane then flies 208
km due south to point C before returning to point A.

N NOTTO
. SCALE
B
A
C
i.  Complete the diagram with the information provided and find ZABC. 2

ii. What distance and on what bearing is the plane’s return trip from point C to point A?
Round your final answer to the nearest whole number. 2

23



Question 25 (5 marks)

. d
i. Show that —cotx = — cosec? x.

ii. Hence find [(tanx + cotx)? dx

24



Question 26 (5 marks)

The rate at which carbon dioxide will be produced by the action of yeast in a dough is given

by %—: = 1%)5 (200t — tz) where V cm? is the volume of gas produced after t minutes.

i. At what rate is the gas being produced 2 minutes after the yeast begins towork? 1

ii. How much carbon dioxide will be produced in the first 5 minutes? 2

. . . . ., dv, - -
iii. Assuming that the given formula is only valid while -, Is positive, how long will it be

before the reaction stops and how much gas will have been produced altogether? 2

25



Question 27 (11 marks)

a) Show that %{loge(l + sinx) — log, cos x} = secx 3

b) The circle centred at A(0,1) and with radius 1 unit intersects the parabolay = 2x? at
the origin O and the point B. The line [ passes through O and B as shown in the

diagram.

i. Show that the coordinates of B are (g,%)

26



ii. Find the angle OB makes with the positive x axis

ili. Show that 2L0AB = 35—

iv. Find the shaded area bounded by the circle and the parabola in the first quadrant as

shown in the diagram.

4

27



END OF EXAMINATION
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Multiple Choice Answer Sheet

Student Number:

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample: 2+4d= {A) 2 (B) 6 C) 8 D) 9
AO B @& cCO DO
If you think you have made a mistake, put a cross through the incorrect answer and fill in the

NEW answer,

A® P& cO DO

If you change your mind and have crossed out what you consider to be the correct answer. then
indicate the correct answer by writing the word corvect and drawing an arrow as follows.

) corvect
A W B & cO DO
1. A O B ] C O D O
2. A Z) B O C O D O
3. A O B O C @ D O
4. A @ B o C O D O
5. A @ B O C O D @)
6. A @) B ® C O D O
7. A 7 B ®) C O D O
8. A O B O C @ D O
9. A O B @ C O D O
10. A O B @ C O D O




Section |
10 marks
Attempt Questions 1 - 10

Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1- 10 y T, ;\2 (¢ __g‘;}/
Question 1 - v
- Y= ol b=t
Given y = 4cos(2x-———) the period and amplitude is o Ej
4 azb R
_2md
(A) amplitude =2 and period = 7 (B) ) amplitude = 4 and period = 7 - /3;
= i
(C) amplitude = 4 and period = 27 (D) amplitude = 4 and period = 37
£x)
Question 2 3 - r ( )
‘ Lt 7 /5t
h‘g= 34"’5,then-dl= &y _ a Xl O > ’? ) /}HX*S"
@ =Tt~
Y =3 _m
U9
, aly ~ x =
4(3%5)In3 (8) 3(3*5)In3 = = kX3 xins
- Aot
(C) 4(3*5)In4 (D) 4(3* )n3
Question 2
Consider the geometric series 1 + (6 —va) + (6 — \/Zi)z +(6— \/5)3 Forererens
If the above series is to have a limiting sum, which of the following statements is correct.
o= 6- \-fé‘
[ —1 O {: ig
(A) 9<a<64anda =36 (B) 36<a<49 vz 6-le _
- ~Ja L7
o
s & Jo BT

)

[((C) 25<a<49anda =+ 36

@

(D) 9<a<8l 55 £ o ZHA



Question 4

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

Jx’
gl /y=re

%

-1+
The curve y = f(x) has a minimum value of 6.
What is the equation of the curve?

(A) y=x%2+4x+10

() y=x?+4x+2

Question 5

What is the value of f'(2) if f(x) = 51; ?

minime whew FM=0

Not to scale

(D)

S

/QYMW" 07@
gwﬁ},\j’/ﬂ/\@.

Yy = o

[P

~L =

W aowe - C
Lmd= ’i%’;*

£ 2D= G’E)l o 2
c: ;0
2. +

y=x%—4x+ 10

y=x%—4x+2

A
P> = %% 2 \
,@'/[71)3 - 3 T
AL
~'P,<7/) - /3-;&;1/ (2



Question 6

Two ordinary dice are rolled. What is the probability that sum of the numbers on the top
faces is at least 67

N 13

" = B =

27 28
(C) P D)
Question 7

Which of the following represents a function f(x) whose graph has undergone the
transformation in the following order?

o Translated left 2 units
e Horizontally dilated by a factor of 3
e Translated down 4 units

N e
) f(X2)-4 B)  FB3x+2)-4
© f(+2)-4 (D)  fBx+2)—4
Question 8

2
Which of the following conditions for % and %t—ﬁ describe the slowing growth of a variable
P?

2

ap azp dp , d?P
(A)—d—t->0anddt2>0 (B)E<Oanadt2<0
@%>0and%;—f<o (D) == < 0and 25 >0




Question 9

The graph below shows the functiony = f(x)

e
2 - & 8 w0
. |
1 NEPS I SR
i S

Which of the following functions best represent y = f(x)?

A y=+x y =In(x + 1)

(@ y=-e7+1 D) y=-——+1
Question 10 -~ is V)ﬁ‘f“?fw‘}%@,
0 >er2) U
5 3 B e alie bj °
If [, f(x)dx = 4, which of the following is [ 3f (x + 2)dx equal to? Feom S o of £ )
~ deihe €T |
i . *’ff;im) o = fotﬁ”*z)c
(A) 9 12 a > o

< ' 3 .
pom Y = )3 FE
3 04 J
= 3XY
= {2



Section [l
Answer the questions in the spaces provided.
Your responses should include relevant mathematical reasoning and/ or calculations.

Guestion 11 {4 marks)

a. Factorise fully:  a® —bc—b +ad’c

2 9 .
b W C— he—1Io

a2 (1+x0) = blc+l)

[ixcy (o8~ b))

b. Solve: ——2<=-3
5 2
X p 242
S >




Question 12 {5 marks)

a. The following table represents a probability distribution. The expected value

(]

E(X) = 3.4.
X 1 2 3 4 5 6
PX=x) |01 ]| a {03]02]02]| b
Find the value of a and b 2
o+ 0F 003402 Fo2axb = 1 (ovbe cddiwl)
oX+b « 08 = 1
Gy = 02 =
E(A) = 3-M— 1xpl 4244 & DL 02X ULp D FSX 0 PI Y N
20 - 6= B &
aizlh = 002 — (2
<olve (D 5}'@ Q;‘mLA\+aﬂ€¢MLj
@ '@ 2y = o] Sulk b=0-§ s‘n”rD
b= 00§ O+ 3o 8- 32
0. = 01§
! Ci=~ £ /g 7 L\ — o TR o O et
X A~ p o e Ca
b. fx—3,xand x + 12 form a geometric sequence, find the value of x and the 3
common ratio. _
Tﬁ e ) T2, TQ. -E:e{\/\/\ oA CJ:’ "}’m
T2 1z
T T .
S {emmen rmfv‘a:o-:’—-gg
‘Nfﬁ(‘é_ x o 1+Q :
- =>C _ Y
Uu=3
"y \ N
oL = C'JL ’3) (,}t}"e“) = L@
’d v d =
¥ = K+ 1l— SOt I%
g@' Ax — 24

= L}
10



Question 13 (5 marks)

Sue and Mickey are planning a fund-raising dance. They can hire a hall for $400 and a band
for $300. Refreshments will cost $12 per person.

i. Write a formula for the cost $C of running the dance for x people. 1
C - ja&x-4 TJoo

The graph shows planned income and costs when the ticket price is $20

Pranned Intome and costs for the danee
5000 -

Dollars

0 SO AN SO
G 106 200
Nomber of people (1)
ii. Estimate the minimum number of people needed at the dance to cover the costs. 1
10 (£1)
iii. How much profit will be made if 150 people attend the dance? 1
o . ) 5
Poolit =  JSOX 20— [Tgo 412550 )
Z - -
= Boce =  AS500 _ \
{ s OO
= deop (o from Greph )
iv. Sue and Mickey want to sell 200 tickets. They want to make a profit of $1500 . 2

What should be the price of a ticket, assuming all 200 tickets will be sold?

. i P . , ‘ I
Lef e S Y, Ao D€ ¢ ;{:\ each —h é:f"gi”p‘?"
I f

B S £
7 = ]

oo X = [ 700 4+ 12XA00k 1500
168 - ‘fﬁé; e

/s
I 1115]
= WYl

oL = %%@@
Prite s / eoch drcker S3 11

o

-~




Question 14 (3 marks)

The diagram shows the face of a 20 m wide cliff. The distances d, to dg are given in the
table.

4 @
f‘.?:;
18 10
s’fﬁ éig é".:
-
dy d, ds dy ds de
15 14 5.4 8.8 15 144
i. Find an estimate for the area of the cliff face using the trapezoidal rule. : 2

Give your answer correct to the nearest square metre.

= fﬁf;g«;— 4 2!%&\’) -+ ,.“-2 riU‘Li'—if'E\‘;yl ﬂ'@%]
P ] P

o A- 5 g@m‘ai)/)—%: 2 X (‘0\24/0%5/:5“;" (&gg"‘tdw)\]
2

= jé?g 77

ii. Isthe estimate greater than or less than the actual area of the cliff? 1
Justify your answer.

T‘g' P(Q !P.SQ ’g’h@!f’\ Jhe Qf'iL\/v”Aj' C Ve in
) Cuxve S concowvt.  Adoun.

12



Cuestion 15 {2 marks)

. _d
i Show that = (xInx—x) =

x)=Inx 1
€ 4 ~
- . et =

i S
4 f
= IS0 S |
— e
. | 2 W

Hence Evaluate ff— Inx dx

2
Leave your answer in exact form.
% i 4
< e’;‘w\ SO =0 = T s
. o038
= L -~ £
. [Tas s = Jactmx —C |
\;‘%? - b ’ E
: - . VAN
- (e?ine = eZ )=

3 2 g A
e ghe me = (o)

-

13



Question 16 (5 marks)

a. Solve the pair of simultaneous equations 2
10g10§= 2 — @
logiox +1log0y =4 @
Esom
© \0g, X —log Y = 2 —(3) UsIL leg l@usS
\Jéu . \j (] | —— Q <
(2) +R) 2ilsg X = £
o
Ee:?ﬁ?fji = 2
3
/ o i L7
— \coo -
~C L C0
£ = _(3) 2109 Y = 2
7 ‘> =1ocT
teg n:;j = 8 =T 6
J = 10
b. Find the equation of the tangent in the simplest gradient-intercept form to the curve
y =InVx whenx=e : 3
ay I S z
. — =y P4 b S -
A J>= { Eo b Wa«;!p
- f ( Lion 10 poc
. &‘}L { fon g/ 7 ){ )
X 1 YRR 2 — L
Ay | S ek l -
a)@ia;e ze \‘ g L - Jf\rw&)

A J -

i
NN U = gV\Je— U i 2
- A S T
piin Di/\iv\p ) =
: } — ] ~
- —2—’_ j’ 2

"~ 14



Question 17 {7 marks)

z. Find the exactvalueofxy suchthatsecxy +1 =3 where0 < x < Zw 2
Secx = &
i
¥ - 4
- - P
LT < g &
U
e S - ..E.._. t - /
- e ]
.
~ = W 51r
-

b. The number of bacteria N a person has after being infected with a virus after
t hours is given by:
N = 10000¢905¢

i.  Find the number of bacteria after 10 hours. 1
o oSX 1D
N = jocoo X
- 164&"
ii.  Find the time required for the number of bacteria to reach 100 000 2
o 008 T
60000 = ool 4
{j‘ ’ v*‘}' f: o s
o = /O

L Info - 4.4 hours.
B e
g oS
iii. At what rate is the bacteria increasing after 1 day. ) 2
@fq\f S s 1P ’ 5 1o
f’f;‘ig““ ) - f‘:é’}gé
== o 7~
- fo C8 ) E
f — L

= f\g { - >S5 £




Question 18 {4 marks)

A single digit from the digits 1 to 9 is written on each of nine cards, so that each digit is used
only once.

Huey holds the cards 1 and 2, Dewey holds' 3,4 and 5, while Louie holds 6,7,8 and 9.

A card is chosen by randomly choosing one of Huey, Dewey or Louie and then randomly
choosing one of that person’s cards.

Draw a tree diagram to represent the situation.

1
Uy i b
; — \
Z H T~ h2
. ‘F’ ( - s
gf'},s L /3&;467 4
AN -7
A Lg
] i q
What is the probability that the 9 card is chosen? 1

p/e\ - 1yt
N “

S

]

m———

\

!

A two-digit number is to be formed by choosing first the tens digit, and then the units

digit. What is the probability that this number is 927 1

f . 2 } v‘ i

£ Y
E P

P
i2 3 T2 T Tz

What is the probability that Huey will have no cards left after forming the two-digit
number? ’ 1

VS .
3~ 3 g

16



c.".i

the series.

a.
10 terms is 300. Find th
<= 0] as (n-y A
== J
o s s O
T e i—y \‘j
> L uca = lobo
Sip = = Modk & v ~y
N e
e
o 3 e . "?ﬁ:«x i
LOCF o= T T
L e = inhpardd N — leot3cv= Lep |
T i\_ ~ \
£ % s ";«?\z 3 {”;‘%ﬁ {’:"«“’ § 8 o 7
NAVANAVAE A% Sicau Tz fand g
¥
- St
i w{/“g\} Lo /é Kt
¢ e s RS
Sulb d=2 ik LU
) Od G2 = 2 ¢
- )
S I
e
Y £
e Gt (h-0A
. = | == (6-1).X2
] - (.= i
=41
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Sketch the graph of the curve y = —x3 + 3x? — 1, labelling the stationary points and

point of inflection. DO NOT determine the x intercepts of the curve. 4
% e - p?\
Y- —DC % A5 — | — U
f e (2=
Y= - R A GO0 — =

s ul=o v e cled O’V\Dz\g’?j PVE

— =3y [(A—2y =70
]
= o, ™C = D S
N
3 = —t y; ﬁ:% i\‘

o\ (£ M vodhuve ovf/ e & ot cvian Pli\. -
[

F
Y = —ex6 gl /2y = 2L
- )
.fi{; ;\ L “’"/’('(t;
3 - } = o T (o /_;\J\‘ M"A‘?"*"’/@"‘/\fu@\\
={2 . 7D N
PV'A‘ i{};w} »}} Y :zatrxwf\él\
Solwve \é—j u pls’ ’:Cﬁf ?ﬁ &J ;Y\-@H?}L\on
— (X E — T 1 ) )
a A {?i;’
- . = ] ~ 7/ \\
9 = =it 3] ALY

_ PR N B

P

Yert Lo CW\L&\V\‘%:&

V] o | 2 -
19

wék@ -4 | ‘1

Conloita Wﬁfﬁ'ﬁ ‘ .
o C‘;:S% (s pv "Tjﬁ‘\kgeﬂa‘”\

18



Question 20 {6 marks)

The diagram shows the graph of y = e* and y = 2 + 3e™" intersecting at the point P.
i. Show that x-coordinate of the point P isIn 3.

3
£ - - =X
Yy e — () W= 2T 3@
A B, {/N"; of {/’S; <y mvxt\ W\E’ifﬁ U Qg
2 J
7. e 2o T o e 2L .
: ¢ = -
- > Sooel 2 2 e S ,
2 e —=— = rlo Seluha
{; P /L o, Eey\
e > .
S "2 P
o 250 -~ ﬁ_\}{\”’:}\ — o ’, ¢ -~ C o~ (‘/fo/\/f/KCeiﬂL‘f O%
5 ", ’C& — <
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ii. Hence find the exact area of the shaded region. 3
Eé’}gg"‘ ; L Ny
A = | 2B - C oK
*f; .
~ R 1
— | oo~ & {b’}i /
— ( —— D e
-} ot
-~ P z ;‘ s (”i&
b e i
- 2,. s o ?} € s € ‘fl O 6 1
G g/ R
, : \ Z §
et ~ - L - Ve o
= [ An3 - 3= 5 ) [ =)
£
- v P \ L
= [ &Emhs )W

19



Question 21 {4 marks)

a. Given that the limiting sums S; and S, of the series both exist, where
S; =1+ sin?x + sin*x + sin®x + -

S, =1+ cos?x + cos*x + cos®x + -+

i Show that S, =sec’x  and S, = cosec?®x 2
3 & \
S - “T:’\—; Sy =
- j S &

1 S =
S‘x‘m?’x
y
= "::?: o Co S ol 2
= &0 It
ii. Show that S1+ S5, =585, 2
- —E
Sy Sy = Sec M - Colee X
= | e
{_9&{.‘)(_. n X

7 i Y \

AR AR N

— ettt AL Caﬁ;%’i &)\r\zu‘f(

— Ce (,7“>L (oke C_z X

oot

xSy = < Sy
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Question 22 {5 marks)

A particle is moving in a straight line. After time t seconds its displacement x metres from a
fixed point O on the line is given by x = t — 3log,(t + 1). The particle returns to its
starting point after T seconds.

i. Find when the particle is at rest. 1
o= - ’%3?\(%*’*) ) — e = o
et 2
=t T T T jé’-;; ="
Pavvcle ol veat 33?;’ - 2l =3
i £ -2

G«c{;%f v ocel onds

ii. Find in simplest exact form the distance travelled by the particle in the first T seconds of

its motion. L=o k=2 2
NE =0 o= -
s d
iovyaan. £ = O > (‘1“ 31;%_3)\’3\3*3’\"16‘%%
ok b= T,  pexbde Nehurns o TS crignedt <iae

d v M Sy \@ig\z’),—j - 17 2.1, Q\\g
[y T iy . é oy _)é
= ( 6nd - L )m

ii. Showthate” = (T + 1)3 2

L= £-3In(E+1)

LQQ’\.{M/\'%C‘;' Y ™= o

2 (T = 3‘
— [N
| - s
ey
,‘eg-&’
Ty - 2
= A N S X
e = (")
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Question 23 (6 marks)

A cylindrical container closed at both ends is to be made from thin sheet metal. The
container is to have a radius of r cm and a height of h cm such that its volume is

2000 cm® . (Volume of cylinder = mr2h and Surface area = 2mr? + 2mrh)

i. Show that the area of sheet metal required to make the container is

(anz + 4000“) cm?

2
-
V = wY*h = 2 oeo T
| I S—" [ — U . 2-
> M
2
LA = oMy 4 2uvia
P ; ST
= 2my A 20X F T
2= z
- /2‘3’5 4 . B__ﬁ?_ﬁ \ C v
X ) v
ii. Hence find the minimum area of sheet metal required to make the container. 4
Al - Tl . Hedd — o Cor oy was e
- Py : ] 7 .
AY \g
Hov®
uny = —

Wy=> =  Upo®
'YB = o

.8 = 10 o
ah L -+ ¥P0°
o> T
)72 i/\yf;llﬂ jwo

SA = g7 %1014'-—&—7@,!

22



Question 24 {4 marks)

A plane flies 145 km from point A to point B on a bearing of 305°. The plane then flies 208

km due south to point C before returning to point A.
N NOT TO

ALE
. s SCALL

Dok

i. Eomple‘ce the diagram with the information provided andw) 2
LNBR = Blo-DoS - °
) / "
AT s N -~ [ aMernate onyles on )
{ ) T {
Pov e (l21™ 1o n

ii.  What distance and on what bearing is the plane’s return trip from point C to point A?

Round your final answer to the nearest whole number.

2
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2 0Plem | A 1@2: attt” _ 2ac o818
| .
Loz lbs &+ 205 o
C
3*; - 337&‘ KW
1772 }”i/y-e;
U Sing QW e
STA - Si~5%
ius 2
ii’i 'f, L e
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Question 25 (5 marks)

. d
i. Show that —cotx = — cosec? x. 2

v ‘\
d [ C@ S)L \ g)\/\}( ,ye £’-\—')V\)LJ 1 (C@S){)
> e S

2
— A= Cof X

— - Sy
e oo )
g N R N e i S
— e B
&.‘\n?i
_ = - _ cpfec X
T s A
ii. Hence find [(tan x + cotx)? dx 3
— (Ease e 3y ax
A's ) N T
_ Oxdanb y o (Ux et ) (el
J

A 2 N —7 }
— Lec ST =S| O

G

— Ao — ok D o ¢
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Question 26 {5 marks)

The rate at which carbon dioxide will be produced by the action of yeast in a dough is given

av

by — = - (200t — t2) where V c¢m? is the volume of gas produced after t minutes.

at 100

i. Atwhat rate is the gas being produced 2 minutes after the yeast begins to work?

AV | I s o2

Cﬁ%’i{;';zf - o -

- zq j‘*f"!’

ii. How much carbon dioxide will be produced in the first 5 minutes?

P

j}’ﬁé t-t ) ar
| (0Pt T

N =
- J [ifmiz—» f”%’} | = L f/’;;xm 32~f?
= ;WL gJ{) sm! 3J
- 295 = A3

. . . . Ldv, - .-
iii. Assuming that the given formula is only valid while E% is positive, how long will it be

before the reaction stops and how much gas will have been produced altogether?

e vy \\ %"?@? O e (;U/

iz 173
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Question 27 (11 marks)

a) Show that Ed;{loge(l + sinx) — log, cos x} = secx 3
g ’\ e (2SR L Sl )
j= ST (>

oS0 o (FOAX Y SIRY
(Fe&nx ) celx

2 Ao Do
(e S X+ VAT A

) 2 “
Co CHFIRNA-

{ v SO Cotot

,,._ EXS

(ot ) Cesz

= =&eex
L—x—g/im/a PRANTINY
b) The circle centred at A(0,1) and with radius 1 unit intersects the parabolay = 2x? at

the origin O and the point B. The line [ passes through O and B as shown in the
diagram.

i. Show that the coordinates of B are (\/j z) 2
Eﬁm@i\*m @F-%N caele

=S LoXion v*p i Dq«r‘c«iot\qu\

' 2
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Find the angle OB makes with the positive x axis

ii.
vz 2
s’g( é}"}“/ )
s S
P o = o
il Bl T
T
- =)
2n
iii. Show that LOABz—g- 1
— )
Ny _
o= T- = = I
&L
2 ‘ R
o of = T ( iSesceles &)
/ o AR = i 22
[
e W L ——a L 4
= 6~ /3
iv. Find the shaded area bounded by the circle and the parabola in the first quadrant as
4 -~

shown in the diagram. )
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END OF EXAMINATION
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