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General Instructions
e Reading time — 10 minutes
e Working time — 2 hours
e Write using black pen
e Calculators approved by NESA may be used
o A reference sheet is provided
e For questions in Section Il, show relevant mathematical reasoning and/ or calculations
e Marks may be deducted for careless or badly arranged work.
Total marks: 70
Section | — 10 marks Question Mark
e Attempt Questions 1 —10 Multiple Choice /10
e Allow about 15 minutes for this section Question 11 /11
] Question 12 /9
Section Il — 60 marks
Question 13 /10
e Attempt Questions 11 —15
Question 14 /11
e Allow about 1 hours and 45 minutes for this section
Question 15 /10
Write your student number on each answer booklet
Question 16
/9
Total /70
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Use the multiple-choice answer sheet for Questions 1-10.

Allow about 15 minutes for this section

Attempt Questions 1-10
Given that OA

Question 1.
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Question 4.
How many years will it take for a bacteria population to reach 8000 if the population is modelled by:

10000
= 1 + ¢—0-12(t—20)

A.t =30
B.t =31.6
C.t=In0.12
D.t =1In0.25
Question 5.

Given X~Bin(n,p), E(X) = 24 and Var(X) = 18, find the value of n.
A.6
B. 24
C. 36
D. 96

Question 6.

Which of the following is the derivative of tan™1(e?*) ?

Zezx
T 1+edx

ZeZX

T 1+e2x

Ze4x
T 14etx

er

T 1+etx

Question 7.

Fifteen cards are numbered 1 to 15 and placed on a table so that their numbers are hidden. The cards are
flipped over one at a time. What is the minimum number of cards that must be flipped to ensure at least
one pair with a difference of 8?

A.8
B.9
C.10
D. 11



Question 8.

Which of the following is the solution set of the inequation ﬁ <3?

A.x<1andxz§
5
3

Question 9.
The polynomial equation x3 — 2x% + 3x — 4 = 0 has roots a, 8 and y.
What is the exact value of a® + B3 + y3?

A2

B.8

C.10

D. 14

Question 10.
Which graph represents the function y = cos™! (cos x)?

A. B.

—21 —T T 2n X

o

—2m 2T

Nll 3
a
v

_____________ -1

Please turn to the next page for Question 11.



Section II
60 marks
Attempt Questions 11-16

Allow about 1 hour and 45 minutes for this section

Answer each question in the appropriate writing booklet. Extra writing booklets are available.

For questions in Section II, your responses should include relevant mathematical reasoning and/or

calculations

Question 11 (11 marks) Use the Question 11 Writing Booklet
(a) The graph of y = f(x) is shown.

(b)

(©)

On the diagrams provided in the writing booklet, sketch the following graphs:
i) y = f(xD)
i) y=4fk)

5
Solve — > x.
x—4
Given that f(x) = (x — 3)? for x > 3,
1) Find the inverse function and state its domain and range.

ii) Find the intersection point of f(x) and f~1(x) for x > 3.

Leave your answer in exact form.

End of Question 11

Please turn to the next page for Question 12.



Question 12 (9 marks) Use the Question 12 Writing Booklet
(a) A particle moves so that its velocity at time t is given by

v(t) = —4sin(4t)i —4cos(4t)j for0 <t < g
(1)  Given that I(O) = —21 + 3], find the position vector r(t) of the particle 2

at any time t.

(1)) Hence, find the Cartesian equation of the path followed by the particle. 2

(b) Express sin 2x + 2 cos 2x — 2 = 0 in the form R sin(2x + a) = 2, 2
where R >0and 0 < a < g . Do not solve the equation and leave « in exact form.
(¢) Find the particular solution to the differential equation V1 — x? Z—z =1+ x that 3

passes through the point (0, 1).

End of Question 12

Please turn to the next page for Question 13.



Question 13 (10 marks) Use the Question 13 Writing Booklet

(a)

(b)

(©)

Use the substitution © = Inx to find: 3

dx
_[x\/l — (Inx)?

You may use the standard normal approximation table provided to answer this question.
In Australia, 34% of households own cats as pets. A random sample of 500 Australian 3
households is selected. Assuming the sample proportion is approximately normally

distributed, find the probability that at least 190 of the sampled households own a pet cat.

A committee of 4 people is to be chosen at random from a group of 5 students, 4 teachers

and 3 parents.

Find the probability that the committee will consist of:

1) No students. 2

i) At least 2 students, no more than 1 teacher and no more than 1 parent. 2

End of Question 13

Please turn to the next page for Question 14.



Question 14 (11 marks) Use the Question 14 Writing Booklet

(a) Giventhevectorsa =2i —3jand b = —2i +5j:
1) Find the vector projection of b onto a. 2

1) Write the general form for the vector perpendicular to the 1

vector projection of b onto a.

(b) Itis given that if k is a constant then 3

(1+kv3) =892 —336v3
Find the value of k.

(¢) The volume of the solid of revolution is formed by rotating the area bounded by

the curve y = 6 cos™? (— z) , and the lines x = 4 and y = 3m about the y axis as shown in the

diagram below.

VA
3
(
61
i) Show thatV = 48r?% — 167 f cos? (g) dy. 2
3
11) Hence, find the volume of the solid. 3

End of Question 14

Please turn to the next page for Question 15.



Question 15 (10 marks) Use the Question 15 Writing Booklet
(a) Prove by mathematical induction that 3™ + 19™ is a multiple of 11, 3

for any odd integer n > 1.

(b) Three light inextensible strings are tied to an object, P, and being pulled with forces 3.5 N, 6.5 N
and F Newtons on P. The third force, F, makes an angle 8 with the horizontal line AB as shown in
the diagram below.

F Newtons

35N

20°
A -. B
60°" P
6.5 N
Given that these three forces are in equilibrium, find the values of F and 6. 3

Round your answers to 2 decimal places.

Question 15 continues on Page 11.

-10 -



(©)

Two particles, P and Q, are fired simultaneously from points A and B respectively which are located
120 metres apart on horizontal ground as shown in the diagram below. The particle P has an initial

speed of 32 m/s and an angle of projection @, where @ = tan™! G) The particle Q has an initial

speed of 24 m/s with an angle of projection f where f = tan™?! G)

Assume g = 9.8 ms™? where g is the acceleration due to gravity.
The vector equation for the velocity of a projected particle M is given below:

Vi =UcosB i+ (Usind —gt)j

where U is the initial velocity and 8 is the angle of projection. Do NOT prove this.

Y
32 m/s 24 m/s
a B
A< 120 m »B X
Find when and where particles P and Q collide, using mathematical calculations. 4

End of Question 15

Please turn to the next page for Question 16.

-11 -



Question 16 (9 marks) Use the Question 16 Writing Booklet

3.1

(a) Liquid is poured into a container at a constant rate of 3w cm™s™ .

The container initially contains some liquid where the height of the liquid in
the container is 2 cm and the volume of the liquid, V em?, is given by:
V =mn(h*+4h —2)
Find the exact rate at which the height of the liquid in the container is rising 1 minute

after the liquid started pouring into the container.

—_— —_—

(b) O is the point inside AABC. Let OAd=a ,OB = b and OC = c and given that

a+b+c=0.and o =6 |b] =3.|¢ = #

C
0
A B
2 2 2
(i)  Show that |a| + |b| +2a-b= |c|
(1) Hence, find the area of AAOB.
End of paper

-12 -
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High School

Name:
2(026 |TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION
Solutions
General Instructions
e Reading time — 10 minutes
e Working time — 2 hours
e Write using black pen
e Calculators approved by NESA may be used
e A reference sheet is provided
e For questions in Section I, show relevant mathematical reasoning and/ or calculations
e Marks may be deducted for careless or badly arranged work.
Total marks: 70
Section | — 10 marks Question Mark
e Attempt Questions 1 —10 Multiple Choice /10
e Allow about 15 minutes for this section Question 11 /11
] Question 12
Section Il — 60 marks /9
Question 13 /10
e Attempt Questions 11 —15
Question 14 /11
e Allow about 1 hours and 45 minutes for this section
Question 15 /10
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, what is AB?

)

(

—

and OB =

Use the multiple-choice answer sheet for Questions 1-10.
What is the range of the function f(x) = 3cos™1vVx ?
The direction (slope) field for a certain first order

Allow about 15 minutes for this section

Attempt Questions 1-10
Question 1.

Given that OA

Question 2.

Question 3.

Section I
10 marks
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Question 4.
How many years will it take for a bacteria population to reach 8000 if the population is modelled by:

10000
= 1 + ¢—0-12(t—20)

A.t =30
t =316
C.t=In0.12
D.t =1In0.25
Question 5.

Given X~Bin(n,p), E(X) = 24 and Var(X) = 18, find the value of n.
A.6
B. 24
C. 36

96

Question 6.

Which of the following is the derivative of tan™1(e?*) ?

Zezx
1+e4x
Zezx

1+e2%

B.

Ze4x
T 14etx

er

T 1+etx

Question 7.

Fifteen cards are numbered 1 to 15 and placed on a table so that their numbers are hidden. The cards are
flipped over one at a time. What is the minimum number of cards that must be flipped to ensure at least
one pair with a difference of 8?

A.8
(B)s

C.10

D. 11



Question 8.

Which of the following is the solution set of the inequation ﬁ <3?

A.x<landx >

1
xS;ande

5

3
5
3

Question 9.
The polynomial equation x3 — 2x% + 3x — 4 = 0 has roots a, 8 and y.
What is the exact value of a® + B3 + y3?
2
B.8
C.10
D. 14

Question 10.

Which graph represents the function y = cos™! (cos x)?

:

—21 —T T 2n X

o

—2m 2T

Nll 3
a
v

_____________ -1

Please turn to the next page for Question 11.



Section II

60 marks

Attempt Questions 11-16

Allow about 1 hour and 45 minutes for this section

Answer each question in the appropriate writing booklet. Extra writing booklets are available.

For questions in Section II, your responses should include relevant mathematical reasoning and/or
calculations

Question 11 (11 marks) Use the Question 11 Writing Booklet

¥
\ 4
\\ \ .
\ l \\\
Nl \

o0 3\ X
) \

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

"

On the diagrams provided in the writing booklet, sketch the following graphs:

i) y = f(xD
Y, Marking guidelines:

3 (2,3) 1 mark — COMPLETE general shape

B 1 mark — Essential features including
I intercepts and points

Marking guidelines:
1 mark — COMPLETE general shape

(2.13) 1 mark — Essential features including
1 intercepts and points




5
(b) Solve ) > X.

S =
-4

5(x —4;() 7w ()

5(x- 4)‘7/1(7( -4y
A (-4 5(x-4) <0
(x-4)[x(x-4)-5] <O

N

(x-4) (1" 4x-9) €0
(1-9)(t-5)(x+D< O

4<4AHES

. <.
- A l/

(c) Given that f(x) = (x — 3)? for x = 3,

3

Marking guidelines:

denominator on both sides.

1 mark — Simplifying the inequality
correctly.

1 mark — Correct answer.

1 mark — Multiplying the square of the

~

1) Find the inverse function and state its domain and range.

ii) Find the intersection point of f(x) and f~1(x) for x > 3.

Leave your answer in exact form.

fw\Lei- E] C* 3)"

5 I
5_ 3+(‘ fef 120

~o i} 716[0/ 00)
R: y€[300)

(1 -3 =
'7( —-ba+9=%«
A-T+9 =0

% =72 ((F— 4D

2>
= 7+ {49-36

2
= i:§l3
2

CAZ3
S I 1Y (5
2

. Powtr of ~rersechion IS (7-*@ 7:53)
= ! 2

Marking guidelines:

1 mark — Correctly states the inverse
function.

1 mark — Correctly states the domain and

range.

~

Marking guidelines:

1 mark — Equates f(x) with x AND
solves using the quadratic formula.

1 mark — Correctly states the point of

intersection given the restricted domain.




Question 12 (9 marks) Use the Question 12 Writing Booklet
(a) A particle moves so that its velocity at time ¢ is given by

v(t) = —4sin(4t)i —4cos(4t)j for0 <t <=
(i)  Given that r(0) = —2i + 3j, find the position vector r(t) of the particle 2

at any time t.

a) Y (#)=-4sinftt) ] - 4cos Mt&i fr 0<4< % Marking guidelines: \
L= COS(MBL = 8n ("H’B:L G 1 mark — Correctly integrates to find r(t).
Given €(0)=-2] +3)

_2) 5y e icos [Aaedy) ~sis [ds0d] 5 c 1 mark — Correctly finds ¢ using initial

& 63 = | =bwd conditions and substituting into f(t)‘

c = —3;),_-!— 3;]_
Sub ¢ o ¢ (%)
> (,(f) = ES-\-(,oS (,4t>)l_+ (3-s1~ (4t))J

i1) Hence, find the Cartesian equation of the path followed by the particle. 2
q p y the p
ait) A = ~3+CoS (4+) y= 3-5in(41) Marking guidelines: \
Cost4t):7t+3 si~(44) =3-y
1 mark — Correctly equates x and y
cost (4t)+ sint(4t) = (2 +3¥+ (3-P° components and uses Pythagorean Trig
(3 (39 = (PgtogereanTng, Idetity) Identity.

1 mark — Correct equation

oR (a+3)+(y-3) =




(b) Express sin 2x + 2 cos 2x — 2 = 0 in the form R sin(2x + a) = 2,

where R >0and 0 < a < g . Do not solve the equation and leave « in exact form.

B) Sin2% + 2c0s24 =2
Rew (27 +¢x§ =R (Sir\ZiCOSD(-l- shno(cos21)

= L sy cosX + Rsimolcos2 7

E{uoﬂiaﬁ ;

Blosx =|

Rlos?k=1* (D

RBemX =2

ORO¥

e TR Hias
sz:é as~ce R>0
Nows (2 a®

R S],\O( =2
RCOSK

fonol =2
L =dan 2

QiR 2A + 200824 = @Sif:[??t"' U""‘:IQ‘)]
S sh(2a+ fon2) =2

?zsimzo( =g @

Marking guidelines:

1 mark — Significant progress towards
finding R and a.

1 mark — Correctly finds R and a and
writes in the form R sin(2x + a) = 2

~




(¢) Find the particular solution to the differential equation v1 — x? Z—y =1+ x that

passes through the point (0, 1).

C) Jl—q_"' ;:lﬁ_:l-&—i AFE=|
b it
d =
d = | 4+ A
ol—g— (1= =
= _| + xC\—a"%
—*
= L -1 (2ol-x)7
-z 2
=(dt -1 20 (1= Tolx
J -+ 2 J\ (

L
= awla - J_&-xz[l—-f)“ +C

& (o) '5 )

A
|l = s.‘n"O—[[_O’)‘+c,
c=2
oy=snTa = e + 2

X

Marking guidelines:

1 mark — Correctly rearranges the
differential equation to make % the
subject AND simplifies.

1 mark — Significant progress made in
integrating for y.

1 mark — Substitutes the point (0, 1) to
find the complete equation for y.

~




Question 13 (10 marks) Use the Question 13 Writing Booklet

(a)  Use the substitution u = Inx to find:

dx
fx\/l — (Inx)?

L—— Gr'[ueﬂ u=Ilnx
J"“’Z""‘L du=_1_ dx
A

- [
fm?d”

= Sin u +C

ssint () +C  whee OL~ 2L |

Marking guidelines:

1 mark — Correctly finds Z—Z AND

rewrite the integral in terms of u.
1 mark — Integrates correctly.

1 mark — Writes answer in terms of x

~

(b)  You may use the standard normal approximation table provided to answer this question.

In Australia, 34% of households own cats as pets. A random sample of 500 Australian

households is selected. Assuming the sample proportion is approximately normally

distributed, find the probability that at least 190 of the sampled households own a pet cat.

E(e)=p =500 0
(B)=p ., ¢
4= EQ_.E)‘
”
= 0.34%0-bb
SO
= 0.00044 %R

P(p % 0.38) = P[@‘z‘/’ 063§—o-3‘1-

=p(z> [.39)

= (- P(2<1}9)
=(—097062 (Ho t=ble)
= 0.0293R

=19
[Sae)
= 0-3%

]

L 2.93%°

Marking guidelines:
1 mark — Correctly finds E (p) and o3.

1 mark — Significant progress when
calculating the z score.

1 mark — Uses table to find the final
answer.

~




(c) A committee of 4 people is to be chosen at random from a group of 5 students, 4 teachers

and 3 parents.

Find the probability that the committee will consist of:

1) No students.
Total = “Cq Marking guidelines:
=495
' _ 5 1 mark — Significant progress when
Cormitee withourd students - Ca calculating the probability.
- P(_V\ o shudess _|_S) = 3S 1 mark — Correct simplified answer.
405
= 2
o9
i) At least 2 students, no more than 1 teacher and no more than 1 parent.

Shgee Teeges BT tertxiss

PUWW

| o SC3>‘4C|)‘?C0 =40

o ! 5C3x 4o %30/ = 30
| [ SCa x%Cx%, =120

; ot =195
et leos! 2 shude~ts, no ot flem 1 deacke,, prreet) = s

g

=13

33

Marking guidelines:

1 mark — Significant progress when
calculating the probability.

1 mark — Correct simplified answer.

-11 -




Question 14 (11 marks) Use the Question 14 Writing Booklet
(a) Giventhevectorsa =2i —3jand b = —2i +5j :

1) Find the vector projection of b onto a. 2
ai) projs b= lo a a Marking guidelines: )
, . 1 mark — Attempt to use the vector
[—21+55) (L 3“) . (@i-3)) o .
22+ = — projection formula by correctly using the
(2% 3 dot product or equivalent merit.
21+ 2 = 3] -
[ ey (2 53) ~ ) f‘ (a1 )} 2 mark — Correct simplified answer.
=L {(—2) (2 +C5)£—3>]- (2i-3))
= -\ 1 — 23]
13 (20-3))
1) Write the general form for the vector perpendicular to the 1

vector projection of b onto a.

Marking guidelines:
aTc> . Rrperdiculor vector = A (_3}_4—'15) whee AER &8

1 mark — Correct vector perpendicular to
the vector a.

-12 -



(b) Itis given that if k is a constant then

(1+kv3) =892 —336v3

Find the value of k.

b (1+ HE)“ =R92- 336(3

|+ 4 (2 + 63+ 4x3 2 3+ 9kt = 292-33;(3

1+ R+t =92 a~d  Me+12=-336 (0)

At 18- &9 =0

[f_4-|—2|r:—-°l’? =0

() (-a)=0
L=+3 (k-1 l)

Nowe sub k=3  »to U
4x3+12x3¥= (24 [2x27

=336
#—336
Sub
Ax(-3)+ \zx(—a) =—\2-324
=336

Marking guidelines: \

1 mark — Correct expansion of the binomial
OR correctly stated one of the two
polynomial equations in £.

2 marks — correctly stated both polynomial
equations in k, correctly factorised the
quartic polynomials reducible to quadratic
or correctly solved for the value of &°.

3 marks — Correct solutions.

-13 -



(c) The volume of the solid of revolution is formed by rotating the area bounded by

X

the curve y = 6 cos™! (— Z) , and the lines x = 4 and y = 3m about the y axis as shown in the

diagram below.

Ya

3m

6T

i) Show that V = 4872 — 167Tf cos? (%) dy.
31
b
a) V= T\‘Y”'l’\—‘n'j *d
> ) Y j 1.::0} y= 3T
=4,y =61

Give—~ 3=6(.o§_:' [— %)
%_ = Cos (— %—‘)
= —4cos [%‘)

V= Tx 45 3m — v,ifv[:—‘ita%[%)]zc%j

=47 > - vj(’"ib Co;(%) ob
3

N =487 — ot J (ﬂrcasz (gg) ‘%j
3

-14 -

=Y

2

Marking guidelines: \

1 mark — correctly expressed x in terms of y
OR use the correct formula to calculate the
volume of the cylinder and attempted to use
the volume of the solid of revolution rotated
about the y-axis.

2 marks — correct solution including justifying
how to calculate the upper limit of 6 of the
definite integral.




ii) Hence, find the volume of the solid. 3

o
ci) V= 4'TE- Ib'rr{(é‘ [1 J.-c,as(__jig)) Ay Marking guidelines: \
T

b 1 mark — Correctly used the double angle formula
48T — {1 [ Y+ 38~ [%)] to simplify the integrand OR found the correct
i antiderivative after attempting to use the double

= A%t _ X7 [[6"“’ 231~ L%)) - [3‘1r+ 281~ [_lgﬂ’.)j angle formula

2 marks — Correctly used the double angle
formula AND found the correct antiderivative OR
correctly found 24n by either correct use of the

=4R7>—&Tr [Gm +3%0 - 37— 3xoj

=4¥T= Qux 371

double angle formula or correct antiderivative.
= 247% onds?

3 marks — Correct solution

-15 -



Question 15 (10 marks) Use the Question 15 Writing Booklet

(a) Prove by mathematical induction that 3™ 4+ 19" is a multiple of 11,

for any odd integer n > 1.

QB ,&*ﬁpij Pove R =\

3"+ 19" =23+19
=22
=2x I .. Duisible hj 1
Step 2: Assu~e tue £ =k, S on odd ~teger
\.e. 3k+ 19t = um
3k=\im— (9
Step 3: Frove vue for n=ks2

e,

kUvLM Mrsanirr&éger

I k2 (N here N s an 'M»s-ger
LHS: 3\L~\-2+ \qk'fz

=33+ 1k

=9 (UM-19%) + (@% 9%
= 9M ~q.19% + 301,19k
= gaM~+ 352. 9%

=11 (aM +32:19%)

= IN  here N=°]M+32-lol(‘
qi~ce M Ak oye m‘f'ejefs

rothenatical induchon, s

- B Ince 3+t is
Jm‘jAe for n=1, Hon tue &

oll «dd (stegers nl.

Marking guidelines: \

1 mark — Proof of base case.

1 mark — Assumption step and setup of
inductive step.

1 mark — Complete proof with concluding
statement.

-16 -



(b) Three light inextensible strings are tied to an object, P, and being pulled with forces 3.5 N, 6.5 N
and F Newtons on P. The third force, F, makes an angle 8 with the horizontal line AB as shown in

the diagram below.

F Newtons
35N
20° 4
A B
60°" P
65N

Given that these three forces are in equilibrium, find the values of F and 6.

Round your answers to 2 decimal places.

Horizontal Ver hieal
3,500520+ 6:5c0st0= Fras O | 3 551n 20+ Fai-B=b-Ssine0
Fcos® = 3-25 +3.5cos 20 Fsi~® =6-5s1-060-3.58i~ 20

fanb=3E - 35320
a4

Ficos®® + Fsin? §=(3.2S + 3.Scos26) + [%6 - 5’5%2@1
F = b2.4009...
F=7-%994,..

~7.90

0= ms“( 3.25 1—3-5(;052.0)
F
=34.(29%...
= 34.13°

S FRT90 and = 34.03°

Marking guidelines:

1 mark — Correctly finds the horizontal
and vertical component.

1 mark — Significant progress towards
solving F and 6.

1 mark — Correctly finds F and 6.

~
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(c) Two particles, P and Q, are fired simultaneously from points A and B respectively which are located
120 metres apart on horizontal ground as shown in the diagram below. The particle P has an initial

speed of 32 m/s and an angle of projection @, where @ = tan™! G) The particle Q has an initial

speed of 24 m/s with an angle of projection f where f = tan™?! G)

Assume g = 9.8 ms™? where g is the acceleration due to gravity.
The vector equation for the velocity of a projected particle M is given below:

Vi =UcosB i+ (Usind —gt)j

where U is the initial velocity and 8 is the angle of projection. Do NOT prove this.

32m/s 24 m/s
a B
A 120 m B X
Find when and where particles P and Q collide, using mathematical calculations. 4
> |3 4 8 Marking guidelines:
icle P e Fartcle @ 73’?
Fartic . _ ) 1 mark — Correctly expresses velocity for
Ve =32cosol1_+ [325%0(—‘?-%”5)}1_ Vg = 2%cos g +—[24—sin?-‘3%~b); both P and Q
S[32x4Ni +[32x3 -9.8%) § =243\ +[24x4 —9.84] ;
5.> [ ° o\ )" ( s)” S ]J— 1 mark — Significant progress towards
ol ST VI I PR (e -8 | L
5 S ~ 5- (s J finding displacement for P and Q.
2
= 12841 + (96t - 18 |+ C — . .
S +('§t ij | Lo = ‘_’S Lt [.q_g_“’ _1_%1 1TE 1 mark — Correctly equates components
CrpT 12%E G + [ﬁ_ _4.%1);] M L0 AND makes significant progress towards
S s ~ - .
finding x and y.
rw=fvﬁL+lz<>)L+[°Y1§:c _4.%‘)3
e = - 1 mark — Correctly finds when and
(28t = —22% + (20 where P and Q will collide.
S s
200t = (120
=Y
t=3
At £=
A= 28k 3:9@_% —4.9qt*
S S EA
= q‘bz} -4 9)<(3
=7-& s
=13.5

S Pa~d ® will collide wlhen 4 =3 secods.
Te colision will be 76.-&nA ovey P P
at a beight of (3.5 .
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Question 16 (9 marks) Use the Question 16 Writing Booklet

3.1

(a) Liquid is poured into a container at a constant rate of 37 cm’s™ .

The container initially contains some liquid where the height of the liquid in
the container is 2 cm and the volume of the liquid, V em?, is given by:
V =mn(h*+4h —2)
Find the exact rate at which the height of the liquid in the container is rising 1 minute 4

after the liquid started pouring into the container.

a) METHOD 4 Marking guidelines: \
V= (s 4l-2) %-% =3 1 mark — Correctly applies the chain
dv_ =T [Zln+ 4-) rule.
dh

kol he2 1 mark — Some progress.
nhoe =
7
V=44 -2) 1 mark — Successfully solves for h.
= |OoT 1 mark — Correctly finds the exact rate.

B 10w Cn? vOune of vate- already 1n Hae danak

Add the volu~® wien \i%u}d Dy Pcurad wsh| Lomin, (Alternative solutions available)
3T xO= (&80T
Totel ofter 4 nv~ute = (O + O«
=90 )
vV o=dV x v
g!'n' at 514«2 |90¢=#[h2+44n—?_)

h

w(2dr=3rx dt | 1A0=h"+4h-2

W+al—192= 0

t = w2+
- Jﬂaw) (HE)(h-12) =0
= olad =- (6 or h=12 (but h>9)
3
Sl=2

dh = 3

dt 2ht4

At h=1(2
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(b)

_ ——

O is the point inside AABC. Let OA = a, OB

a+b+c=0.anda| =6.|b| =3 |c[ = 4

b

—

and OC = c and given that

C
0
A B
' 2 2 2
(1) Showthat|a| +|b| +2a-b=|c|
OR = a K=b 5? =< Marking guidelines:

1 mark — Some progress made.
2+ 'l?— TL=9 1 mark — Correctly shows all steps in
2+h=-< proof.

(a+hk|=(-¢l

lask( =lcl’ §
(2*\+_b>'(~+}g>= lcl
(d.a+2.b +Rwm+kb)=|c[*
[a(*+a. b +a b+ (e* =(cl®
lal*4(klf+20. & = [2]|?

Hehce f’reweo‘
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(i) Hence, find the area of AAOB.

i) From 1)
& (®*= |al®+1el®+ 2910
4*= 3+ 2ak

29 -b=-29
a-b=-29
2

let §=<4A0CB

Using Hle dot produ ct

a.-b=|allk|cosd

—2_,2_ =bx3cesH
cosH = -2A_
3b

Si~ce 0L BLr we hewve 51,0 >0

c1n®= \J(—cos*® " A of AACB

= [le,lg[‘slf\g'
2

4L x bx3x (4SS
2 36

g /-

i

n

Marking guidelines: \

1 mark — Uses the identity from part i) to
find a - b.

1 mark — Correctly applies the dot
product to find cos 8.

1 mark — Correctly finds the area of
AAOB.

End of paper
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