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Section I
10 marks

Attempt Questions 1-10
Allow about 15 minutes for this section

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

1 A high school conducted a survey asking students what their favourite Summer sport
was. The Pareto chart shows the data collected.
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What percentage of students chose soccer as their favourite sport?

A. 10%
B. 12%
C. 36%
D. 72%



2 The graph below shows the cost of making pizzas depending on the number of
toppings and the amount of income made from their sale.
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How many toppings need to be sold to break even?

A. 0
B. 2
C. 5
D. 8
3 A jar of lollies contains 8 strawberry flavoured lollies and 9 apple flavoured lollies.

Dianne takes two lollies at random. What is the probability that she takes two of the
same flavour?

A 1
2
9
B. —
34
8
C. —
17
145
D. —
269



a
y = f(x) is an odd function. The value of f f(x)dx is:
—a

A.

f(@)
2 d
fo £ () dx

0

a

The linear function f(x) = 5 — x has range [—4, 5). The domain of the function is

(0,9]
0,1]
[5,—4)

(=9,0)

The random variable, X, has a normal distribution with mean 12 and standard
deviation 0.25. Which of the following corresponds to X is greater than 12.5?

A.

B.

P(Z < —-15)
P(Z<1)
P(Z = 1.5)

P(Z > 2)

The average rate of change of the function f(x) = 3x? — 2v/x + 1, between x = 0
and x = 3, 1s

A.

B.



In a group of 60 students, 26 students study Mathematics Advanced, 29 students
study Biology, and 14 study both. Find the probability that a student studies Biology
given that they study Mathematics Advanced.
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The values of x for which

<3 are:
x_

A. x<4,x=5
B. x<3

C. 2<x<4



10 The diagram below shows the graph of the gradient function y = f'(x) of the
function y = f(x). For what values of x is the function y = f(x) increasing?

Y

B. 3<x<9

C. x<3 x>6

End of Section I



Student Name:

Multiple Choice Answer Sheet

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

Sample: 2+4= (A) 2 (B) 6 ) 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@® B WK 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 ‘correct’ and drawing an arrow as

follows.
/ correct
A B ¥ cO DO

Start
Here >

AQO BO cO DO
BO cO DO
AQO BO cO DO
AQ BO <¢cO 0O
BO cO DO
AO BO cO DO
AQ BO c¢cO 0O
AQO BO cO DO
AQO BO cO DO
BO c¢cO 0O

>
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Mathematics Advanced
Section II Answer Booklet 1

90 marks
Attempt Questions 11 — 32
Allow about 2 hours and 45 minutes for this section

Booklet 1 — Attempt Questions 11 — 23 (45 marks)
Booklet 2 — Attempt Questions 24 — 32 (45 marks)

Instructions e Answer the Questions in the spaces provided. These spaces provide
guidance for the expected length of response.
e Your response should include relevant mathematical reasoning
and/or calculations
e Extra writing space is provided at the back of this booklet.
If you use this space, clearly indicate which question you are
answering.

NAME:
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Question 11 (2 marks)

Evaluat 4m - 5m
a t— X —.
valuate cot— sin—

Question 12 (2 marks)

Find the 19" term of the given geometric series
2—6+18—54+..

Question 13 (3 marks)

Find the sum of the given arithmetic series.
9+ 16+ 23 +...+2963

13-



Question 14 (2 marks)

Let f(x) = —x? + 2x — 3 and g(x) = x? + 3. Express f(g(x)) in the form of
ax* + bx? + ¢, where a, b, and ¢ are non-zero integers.

Question 15 (4 marks)

Differentiate the following functions and simplify your answers where necessary.

(a) y = e°*cos 3x
10x — 3

b _

®) Y=

-14-



Question 16 (4 marks)
Find
2
(a) f<—+ e2x> dx
X

Question 17 (3 marks)
The curve y = f(x) has gradient function f'(x) = 3x? — k, where k is a constant.

(a) Find the value of k if the curve has a stationary point at (—1, 3).

(b) Hence, find the equation of the curve y = f(x).



Question 18 (6 marks)

The discrete random variable X has this probability distribution.

X 0 1 2 3 4

P(X = x) 0.2 k 0.1 k 0.1

(a) Show that the value of k is 0.3.

(b) Calculate the expected value and variance of X.

(¢)  FindP(X<1)

(d  FindP(X>1|X<3)

-16-



Question 19 (4 marks)
The bank has approved Raj’s loan of $70000 for him to get a new car. The bank

charges interest at 0.85% per month. Raj pays $2000 at the beginning of every month
to pay off his loan.

The amount in the account immediately after the nth repayment can be determined
using the recurrence relation

A, = A,_,(1.0085) — 2000,
wheren =1,2,3,...and A, = 70000

(a) Use the recurrence relation to find the amount of money in the account
immediately after the third repayment.

(b) Calculate the amount of interest added in the first three months.

-17-



Question 20 (4 marks)

Body mass index (BMI) is a measure that can be used to determine a person’s healthy weight
range. The following graph indicates z-scores of ‘BMI-for age’ for boys aged 5-19 years.

BMIi-for-age BOYS

5 to 19 years (z-scores)
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2007 WHO Reference

(a) How old is Jackson if he has a BMI of 20 and a z-score of 1? 1

(b) Benjamin is 9 years old. If 97.5% of boys his age have a higher BMI than 1
him, what is his BMI?

(c) George is 16 years old and has a BMI of 23.5. There are 40 people in his 2
Year 10 cohort who have a BMI larger than his. Assuming all students are 16
years old, how many people are in George’s cohort?

-18-



Question 21 (4 marks)

A set of data is collected by measuring the height and arm span of eight children. The
graph shows a scatterplot of these measurements.

Heght {em)

(a)

(b)

(c)

152
151

150
149
148
147
146
145
144
143

i

133 134 135 136 137 138 139 140 141 142 143 144 145 145 147 ]:IEF
Arm span (cm)

Calculate the value of Pearson’s correlation coefficient, correct to four
decimal places.

Hence describe the association between the height and arm span in terms of
strength and direction.

Determine the equation of the least-squares regression line for this data.
Round your values to two significant figures.

-19-



Question 22 (5 marks)

Manavdeep leaves island 4 in a boat and sails 164 km on a bearing of 070° to island B.
He then sails on a bearing of 194° for 241 km to island C, as shown in the diagram.

NOT
TO
SCALE
cl
(a) Show that the size of ZABC = 56°.
(b) Show that the distance from island C to island 4 is approximately 202 km.
(c) Manavdeep wants to sail from island C directly to island A. On what bearing

should he sail? Give your answer to the nearest degree.

220-



Question 23 (2 marks)

An object rolls 0.5 metres in the first second. Then each second after, it rolls by two
thirds of the distance of its previous roll. How far will it roll altogether eventually?

End of Question 23

Proceed to Booklet 2

21-



Section II extra writing space

If you use this space, clearly indicate which question you are answering.

2.




Section II extra writing space

If you use this space, clearly indicate which question you are answering.

23-




Mathematics Advanced
Section II Answer Booklet 2

Booklet 2 — Attempt Questions 24 — 32 (45 marks)

Instructions e Answer the Questions in the spaces provided. These spaces provide
guidance for the expected length of response.
¢ Your response should include relevant mathematical reasoning
and/or calculations
e Extra writing space is provided at the back of this booklet.
If you use this space, clearly indicate which question you are
answering.

NAME:

4.



Question 24 (6 marks)

Leonard and Howard start jobs at the beginning of the same year. Leonard’s annual
salary in the first year is $53000 and increases by 3% at the beginning of each
subsequent year. Howard’s annual salary in the first year is $59000 and increases by

$1500 at the beginning of each subsequent year.

(a) Show that in the 15™ year, Leonard’s annual salary is higher than Howard’s
annual salary.

(b) In the first 15 years, how much in total, does Leonard earn?

(c) In which year will Leonard start to earn a salary more than $90000 a year?



Question 25 (4 marks)

A probability density function f(x) is given by

_(kx(5-x), if0<x<5
f(x)—{ 0, if x<0,x>5

where k is a positive constant.

6
Show that k = —
(a) ow that k e

(b) Determine the mode of f(x).

(c) Find P(X > 3).

27-



Question 26 (3 marks)

On any given day, the depth of water in a river is modelled by the function
Tt
h(t) = 14+8sin<E),0 <t<?24
where h is the depth of water, in metres and ¢ is the time, in hours, after 6 am.

(a) Find the minimum depth of the water in the river.

(b) Find the values of t for which h(t) = 10.

8-



Question 27 (7 marks)

Consider the curve givenby y = x3 —x2 —x + 6, for =3 < x < 3.

(a) Find the coordinates of the stationary points and determine their nature.
. ) . ) 1 151
(b) Show that there is a point of inflection at (§ , 7) )

Question 27 continues on page 28

229.



Question 27 (continued)

(c) Sketch the curve for —3 < x < 3, showing all key features.
(d) For what values of x is the curve decreasing and concaving up?
End of Question 27

-30-



Question 28 (4 marks)
A tank contains 50 litres of water. A tap at the base of the tank allows water to flow
out at a rate proportional to the quantity of water still in the tank at that time, given by

the equation W = Wye ¥, where W is the amount of water in the tank and t is time
in minutes. After 2 minutes, 10 litres of water has been released.

1 4
(a) Show that k = —Elng. 2

(b) How much water has been released from the tank after 10 minutes? Give your 2
answer to the nearest litre.

31-



Question 29 (5 marks)

The diagram shows the graph of y = sinx and y = V3 cosx, 0 < x < 2m. The graphs
intersect at points A and B.

/N
3 {Y
5] y = V3cosz
A
1 o
Xy
7
0 21
-1 B Y = sinx
-2 1

3
(a) Show that point A has coordinates (g, g) )

(b) Find the coordinates of point B.

Question 29 continues on page 31

-32-



Question 29 (continued)

(©) Find the shaded area enclosed by the two graphs.

End of Question 29
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Question 30 (7 marks)

A particle is moving in a straight line, starting from the origin. At time t seconds, the
particle has displacement x metres from the origin and velocity v m/s. The
displacement is given by x = 2t — 3log,(t + 1).

(a) Find an expression for the velocity v.
(b) Find the initial acceleration.
(©) When does the particle come to rest?

Question 30 is continued on page 33

-34-



Question 30 (continued)

(d) Find the distance travelled by the particle in the first three seconds. Answer
correct to four decimal places.

End of Question 30

-35-



Question 31 (4 marks)

d /1
()  Show that _<

- ) = — cotXx cosec x.
X \sIn X

(b) Hence evaluate f cotx cosecx dx. Give your answer in exact form.
s

-36-



Question 32 (5 marks)

A cylinder is inscribed in a cone of radius 9 cm and perpendicular height 25 cm.

Qcm

25 cm

(a) Show that the perpendicular height h of the cylinder is given by

_25(9-1)

h g

where 7 is the radius of the cylinder.

(b) Show that the volume of the cylinder is given by

Question 32 is continued on page 36

-37-



Question 32 (continued)

(©) Hence, find the maximum possible exact volume of this cylinder.

End of paper

-38-



2022 Year 12 Mathematics Advanced AT4 Solutions

Section 1
Ql B 1 Mark
88% — 76% = 12%
Q2 B 1 Mark
Break even is the point of intersection
Q3 c 1 Mark
Two of the same flavours: two strawberries or two apples
P(SS) + P(4A) 8 7 + 0 8 8
=—X—+-—=X—=—
17 16 17 16 17
Q4 o 1 Mark
f(x) is an odd function
a
J f(x)dx =0
-a
Q5 A 1 Mark
5—x=—-4 5=5-—x
x=9 x=0
Domain: (0, 9]
Q6 D 1 Mark
_ 12.5-12 _
025
P(X >125)=P(Z > 2)
Q7 D 1 Mark
f(0O)=3x02-2xV0+1=-2
f(3)=3x32-2x+3+1=23
Average rate of change is
23—(-2) _ 25
3-0 3
Q8 o 1 Mark
MATHEMATICS BIGLOGY
12 14 IS
Probability of a student that studies Biology given that they study
Mathematics Advanced is
14 7
26 13
Q9 A 1 Mark
Draw a horizontal straight line of y = 3 on the original graph, look for
sections of the original graph that is below the line y = 3. Intersection
of the two graphs is where x = 5.
ax<4,x=5
Q10 D 1 Mark
f(x) isincreasing if f'(x) > 0
~x>9




Section 2

Q11 t4_1T s 5_7T 2 Marks
co 3 sin 4 Correct solution
1 1
= X ——
tan4—n \2 1 Mark
3 Correct exact value for
1 1
=X —— . 5m 4n
\/§ ﬁ sin— or cot—
1 4 3
N
Q12 a=2,r=-3 2 Marks
Correct solution
T19 = arn_l
T]_g = 2 X (_3)19_1 1 Mark
T = 774840978 Identifies a and r
Q13 a=9d=7 3 Marks
Correct solution
T,=a+n—-1)d
2963 =94+ (n—-1)x7 2 Marks
n =423 Findsn = 423 and
attempts to find the
n
Sp = > (a+D sum
423
Sp = - (9 + 2963) 1 Mark
S, = 628578 Finds
2963=9+4+(n—1)x7
Q14 f(g(x)) = f(x*+3) 2 Marks
=—(x?2+3)2+2(x*+3)-3 Correct solution
=—(x*+6x2+9)+2x>+6-3
= —x4' —_ 4x2 —6 1 Mark
Shows £(g(x))
=—(x*4+3)*+2(x*+3)-3
Q15a y = e* cos3x 2 Marks
d .
% = e%* x —3sin3x + 5e°* x cos 3x Correct solution
d
&) o _3¢5%sin3x + 5¢5% cos 3x 1 Mark _ o
dx Correct differentiation
of e3* or cos 3x and
attempts product rule
Ql5b _10x -3 2 Marks
= x2+1 Correct solution
_(x2+1)><10—(10x—3)><2x
- (x2 +1)? 1 Mark
_ 10x? + 10 — 20x® + 6x Correct quotient rule
Y= (2 +1)2
_ —10x%+6x + 10
YT TR
Ql6a 2 Marks

By

1
= 2log,|x| +Eezx +C

Correct solution

1 Mark
Correct integration of

2
— ore?*
x




Ql6b J 1 d 2 Marks
(5x —7)3 x Correct solution
= [(5x—7)"3d
J( x )dx 1 Mark
_(Bx—=7)7 +C Demonstrates
) ><15 understanding of
_ no (ax+b)™!
_—10(5x—7)2+C f(aHb) == mF D
Ql7a Stationery point at (—1, 3) 1 Mark
f'(x)=3x*—k Correct solution
0=3x(-1)?-k
k=3
Ql7b _ 2 2 Marks
f@) = J(Bx 3)dx Correct solution
f(x)=x3-3x+C
1 Mark
3=(-1P*-3x(-D+C Finds f(x) =x3-3x+C
c=1
cf)=x3-3x+1
Q18a 02+k+01+k+01=1 1 Mark
2k =0.6 Correct solution
k=103
Q18b E(X)=0x02+1%x03+2x014+3x03+4x0.1 2 Marks
E(X)=18 Correct solution
E(X?)=02%x02+12%x03+22%x0.1+32x03+4%x0.1 1 Mark
E(X?) =5 Correct E(X) or Var(X)
Var(X) = E(X*) = [E(X)]?
Var(X) =5 — 1.8?
Var(X) = 1.76
Q18c P(X<1)=02+03 1 Mark
P(X<1)=05 Correct solution
Q18d PX>1nX<3) 2 Marks
PX>1|X=<3)= P(X <3) Correct solution
P(X=2)+P(X =3)
PX>1|X<3)=
0.1+0.3 Shows
PX>1|X<3)=——1— P(X>1NnX<3)=04
4
PX>1]X<3)=5
Q19a An = A,_,(1.0085) — 2000 2 Marks

Ay = Ay X 1.0085 — 2000
A, = 70000 x 1.0085 — 2000 = 68595

A, = A; X 1.0085 — 2000
A, = 68595 x 1.0085 — 2000 = 67178.0575

As = A, x 1.0085 — 2000
As = 67178.0575 x 1.0085 — 2000 = 65749.0709 ...
As ~ $65749.07

Correct solution

1 Mark
Finds the correct value
of A;




Q19b Amount without interest in the first three months 2 Marks
= 70000 — 3 x 2000 = 64000 Correct solution
Amount with interest in the first three months 1 Mark
= $65749.07 Finds amount without
interest in the first
Interest is 65749.07 — 64000 = $1749.07 three months
Q20a 12 years old 1 Mark
Correct solution
Q20b 1—-97.5% =25% 1 Mark
z=-2 Correct solution
BMI = 13.5
Q20c z=1 2 Marks
1 .
P(Z>1) = 5(1 _P(-1<Z< 1)) Correct solution
1
P(Z>1)==(1—-68%) = 16% 1 Mark
2 Obtains P(Z > 1) = 16%
16% = 40 people
100% = 250 people
Q21a r = 0.984682 ... 1 Mark
r =~ (09847 Correct solution
Q21b Positive and strong 1 Mark
Correct solution
Q21c A =36.617.. B =0.7775 ... 2 Marks
A =~ 37 B =~ 0.78 Correct solution
Rounded to 2 significant figures
1 Mark
y =0.78x + 37 Correct A or B value
Q22a £2ABC = 70° — (194° — 180°) 1 Mark
2ABC = 56° Correct solution
Q22b AC? = 1642 + 241% — 2 X 164 X 241 X cos 56° 2 Marks
AC = /1642 + 2412 — 2 x 164 X 241 X cos 56° Correct solution
AC = 201.9255 ...
AC = 202 km 1 Mark
Correct use of cos rule
Q22c sin£ACB _ sin 56° 2 Marks
164 202 Correct solution
sin 56°
sin2ZACB = X 164
1 Mark
2ACB = 42.305 ... Correct value of ZACB
£LACB = 42° (nearest degree)
Bearing from Cto A is 360° — [42° — (194° — 180°)] = 332°
Q23 4=057="2 2 Marks
U T Correct solution
0.5
S =——
1 _% 1 Mark

Se = 1.5 metres

Correct substitution into
the limiting sum
formula




Q24a Leonard 2 Marks
a =53000,r = 1.03 Correct solution
L, = 53000, L, =53000x 1.03, L; = 53000 x 1.032, ...
L;s = 53000 x 1.03* 1 Mark
Lis = $80167.25542 ... = $80167.26 Correct value for
Leonard or Howard
Howard
a =59000,d = 1500
H, =59000, H, =59000+ 1500, H; = 59000+ 1500 x 2, ...
His = 59000 + 1500 x 14
Hyz = $80000
Lis > Hys
Q24b 53000 x (1.03%° — 1) 2 Marks
15 = 1.03 — 1 Correct solution
S1s = $985742.435994 ...
Si5 = $985742.44 1 Mark
Correct substitution into
the sum formula
Q24c 53000 x 1.03™*"1 > 90000 2 Marks
Correct solution
1.03"°1 > %
' 53 1 Mark
%0 Correct substitution into
(n—1)In1.03 > In (ﬁ) the sum formula
In (%)
n—1> 3/
In1.03
n> o (%) +1
In1.03
n > 18.91406 ...
n=19
Q25a 5 1 Mark
J;) kx(5 —x)dx =1 Correct solution
5
kf (Gx —x¥dx =1
0
" 5x2 x3] 1
2 3 0
I 125 =1
o
i = 6
125
Q25b The mode occurs at the maximum turning point of this concaving 1 Mark

down parabola.
The two x interceptsare x = 0 and x = 5.

Vertex occurs at

_0+5_25
x=——=2

~ The mode of f(x) isx = 2.5

Correct solution




Q25c P(X>3)=1—-P(X <3) 2 Marks
Correct solution
__2 a2
P(X>3)=1 125J (5x — x*)dx 1 Mark
6 [5x2 31 Identifies
PX>3)=1—-—|——— P(X>3)
( ) 125 [ 2 3 L 1 ; g
pxsay . 8 [3X3° 3 ‘Eﬁf(x_x)x
( ) 125( 2 3
PX>3)=1- 6 27
T 1252
P(X>3)= 4
125
Q26a hpin =14 —8 1 Mark
hppin = 6 metres Correct solution
mt
Q26b 14 + 8sin (—) 10 2 Marks .
12 Correct solution
8 (“) 4
sin -
12 1 Mark
mt 1 .
sin (_) __z Finds
ot 12 . 2 . nt _7m 1lin
= - 2m—= 126 6
2" T Or
mt = 7_7T 11_” One correct value of t
12 6’ 6
t=14,22
Q27a y=x3—-x*—x+6 3 Marks

d
dy—Sx —2x—1

3x2-2x—-1=0
Bx+1Dx—-1)=0
1

= -, =1
X 3 X

167 .
y_ 27' y_
d?y
w:6x—2
pe= L Y _ 1 o 4co
WX=73 2™ 3“7
d?y
atx=1, —5=6x1-2=4>0
.< 1 167
“\ 3’27

) is amax turning point, (1, 5) is amin turning point

Correct solution

2 Marks
Finds both stationery
points

1 Mark

Finds the correct x
values for the turning
points




Q27b d’y 1 Mark
dx2 bx — 2 Correct solution
6x—2=0
_ 1
*=3
-6) -6 -G)re-%
Y=\3) "\3) "\3)7°" 727
1
x 0 - 1
- 3
d%y 2 0 4
dx?
There is a change in concavity, therefore the point of inflection is
(1 151)
3’ 27
Q27c x=-3,f(-3)=-27 2 Marks
x=3,f3)=21 Correct solution
y intercept, f(0) =6 1 Mark
Correct curve with some
y key features shown
25
(3,21)
20
15
10
(=1/3,167/27) (0]6) (1/3, 16/27)
5
ﬁ 1.5)
X,
-3 -8/3-7T/3 -2 13-4/3 -1 -2/3-1/3 113 2173 1 4/3 5/3 2 T7/3 8/3 3
-5
-10
-15
-20
-25
(=3, —27)
Q27d Decreasing and concaving up 1 Mark
1 Correct solution
-<x<l1
3
Q28a Wy =50 2 Marks
W = 50e~kt Correct solution
t=2,W =40 1 Mark
40 = 50e~2k Shows 40 = 50e~2k
4
*_ -2k
c=¢
1 t 2k
ng =
k=—=In=




Q28b

t=10
W = 506—10><—%1n%
W = 16.384

16.384 litres of water are in the tank.

50 —16.384 = 33.616
~ 34 litres of water has been released.

2 Marks
Correct solution

1 Mark
Finds W = 16.384

Q29a T V3 1 Mark
A 3’72 Correct solution
Sub the x value into y = sinx and y = v/3 cos x
T T
y=sin§ y=\/§cos§
V3 V3
y= > y = )
Same y value obtained, therefore A is the one of the points of
intersection of these two functions.
Q29b sinx = ﬁcosx 1 Mark
tanx = V3 Correct solution
T 4 T
x = 3 T 3
W 4n
¥T30 73
A V3
y = sin 3\/_— >
41 3
/(55)
3 2
Q29c 43_” 3 Marks
A= J;T (sinx —+/3 cos x)dx Correct solution
3 4
T
= 2 Marks
—_[_ _ ; 3
A =[=cosx \/§51nx]g Correct primitive
41 4m 4 . function
A= (— cos? —v3 sm?) — (— cos§ — \/§sm§)
1 V3 1 V3 1 Mark
A=<§+\/§X7>_<_§_\/§x7> Shows area is
1 1 T,
A= <E+3)_(_5_3) L (smx—@cosx)dx
A = 4 units? :
Q30a x =2t —3log.(t+1) 1 Mark
v=2— 3 Correct solution
t+1
Q30b v=2-3t+17?! 2 Marks
a=3(t+1)? Correct solution
3
a=—-
(t+1)2 1 Mark

Initial acceleration whent = 0

Correct acceleration
equation




Q30c Particle at rest whenv = 0 2 Marks
3 Correct solution
t+1
3 -2 1 Mark
t+1 Shows
fr1=2 S
T2 Tt+1
. 1
Q30d t= 2 Marks
x=2%X3—-3log.,(3+1) Correct solution
x =6—3log, 4
x = 1.841116... 1 Mark
Finds
t—l x=6-3log, 4
)
2 L 31 (1 + 1)
= X = — —
X > 0g, >
3
x=1-3 logez
x = —0.216395...
t
Total distance travelled is
3
(6—3log.4)+2|1—- 310ge§
= 2.273907 ...
~ 2.2739m
Q31la i( 1 ) 2 Marks
dx \sin x Correct solution
— L -1
dx (sin.x) . » 1 Mark
= —1 X cosx X (sinx) Correct differentiation
_ cosx 1
" sinx ~ sinx
= — cotx cosecx
Q31b 2 Marks

n
2
cotx cosecx dx

T
3
Vs
1 12
_[_sinx]E
3
1 1
IR D
siny  sinz
-7
V3

Correct solution

1 Mark
Correct primitive
function




Q32a AABC|||AEDC (equiangular) o em 1 Mark
A £ Correct solution
EC ED ]
AC ~— AB h
,
9—r h 25 cm F D
9 25
25(9 —r
,_250-7) |
9 B
Q32b V =nrh 1 Mark
Y 2509 —r1) Correct solution
257
=—(9 2 _ .3
= 9r2 =)
Q32c av 25w ) 3 Marks
% ) (18r —3r%) Correct solution
T
2 (18r—3r3) =0
9 (8r ) 2 Marks
3r(6—r)=0 Showsr = 6 cm
r=0cm, r=6cm

If r = 0 cm, the cylinder doesn’t exist.

dZV_251T(18 6r)

dr2 9 r

Atr=6cm

dZV—25n(18 6% 6) = —50 < 0
dr2 =~ 9 B T

~ 1 = 6 produces maximum volume.

Maximum volume is

25T
V=T(9x62—63)
V =300 cm3

produces maximum
volume

1 Mark
Obtainsr =6 cm
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