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General Instructions

* Reading time - 5 minutes

*  Working {ime - 3 hours

*  'Write using black or blue pen

¢ Board-approved calculators may -
be used

* A reference sheet is provided at
the back of this paper

+  Show relevant mathematical

reasoning and/or calculations in
Questions 11-16

Student Name:

Total marks - 100

Section I

10 marks

+  Attempt Questions 1-10

*  Allow about 15 minutes for this section

Section IT

90 marks

*  Aftempt Questions 11-16

*  Allow gbout 2 hour 45 minutes for this section

HSC Maihematics

Section T

10 marks
Attempt Questions 1 - 10
Allow abouf 15 minutes for this section

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

2 —
1 What is the value of liH}}LxF]84~ 7
I¥ ""'.—.
Ay -5
B 9
<y 12
o 19

2 Whatare the conditions for the expression ax® +bx+e =0 to be positive definite?
(A) e¢>0and A<O
(B c>0and A>0
(C) g>0and A<O
D) a>0and A>0

4
3 What is the value of ) 2" ?

ral

@ &
®) %
© 3
® 2

4 What is the greatest value of the function y =4 -2cosx?
(A) 2
® 4
© ¢
D) 8
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5 What is the solution to the _equation log,(x+2)—log, x=log, 4% 9 The gradient function of a curve is :_y -3 _% '
5 i X o
1G] 5 What is the equation of the eurve if it passes through the point (1,-2) 7
2 =4
B) 5 Ay y= e
3 =2
© 3 ®) y="-4
5 C) y=3x- 3 -3
D) 5 «©) » 7
™ y= T
. " e +4 X
6 What is the derivative of y=———7
x ]
e 10 What is the domain and range of the function y = ?
(A) 3“2 x—9
2ye® — 362 _12 . : (A) {x:x=9) and {y:y>0}
®) - (B) {r:x>9}and {y:y>0}
2xet — 36 12 (C)y {r:—o=xZo)and {y:—0g y<w}
© x (D) {x:-3zx23}and {y:y <0}
2xe™ +3¢ +12 7
o) ——

X

7 Solve forx: [2x+3=-x¢3.
(A) There are no solutions.
(B) There is only one solution,
(C) There are two solutions.
(D) There are three solutions.

8 Two-digit numbers are formed from the digits 2, 3, 4, 6 with no repetition of digits
allowed. A two-digit number is then selected at random, What is the probability that the

number is prime? :
@ =
® 5
© ¢
o




HSC AMathematics
Section IT

90 marks
Attempt Questions 11 - 16
Allow about 2 hours and 45 minutes for this section

Answer each question in the appropriate writing booklet.

Your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (15 marks) Marks
: 5 2

Simplify ——————. : 2

(@) plify --=-—— :
1 .

Express with a rational denominator. 2
(b) bxp N
© 0

N
P
2

The diagram shows a regular pentagon MNOPQ.
Each of the sides M¥, NO, OP, PO and QM is of length x metres.
Each of the angles ZMNO, £NOP, LOPQ, £APOM and ZQMN is 108",

o Show that triangle NOP is isosceles and hence find LZONP, 2
(ii)  Show that triangles ¥OP and PQM are congruent.
(iii)  Find the size of ZMPN. 1

HSC Mathematics

{(d) DBoxes are stacked in layers, where each layer contains one box less than the
tayer below. There are six boxes in the top layer, seven boxes in the next
layer, and so on, There are » layers altogether.

6 Write down the number of boxes in the bottom layer. 2
(iiy  Show that there are %n(nﬂl) boxes. ' .2
(e) A particle moves along the x-axis with acceleration 37 —2. Initially it is 4 2

units to the right of the origin, with a velocily of 2 units per second.
What Is the position of the particle after 5 seconds?
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Question 13 (15 marks) Marks

Question 12 (15marks) Marks
: (a) A small segment of a circle has been removed as shown below.,
The cirele has a centre O and radius 0.9 metres.

. : x
(& () Find I 713 dx. 2 The length of the straight edge 4B is also 0.9 metres,
(i)  Evaluate L?cos 2xdx, 2
¥
® 1 e Not to scale
/ g’ * - ' (i)  Explainwhy ZA0B= 3 1
(&
(ify  What is the shaded area? 3
B
i) (b) Tind the value of k if the sum of the roots of x* —(k—D)x+2k =0 is equal to 2
) ; duet of the roots.
The diagram shows the points B(—1,—4), C(-3,-1) and D(6,5)in the e product of the roots
Cartesian plane, The point A(a,0) is the point where the line 4B intersects
with the x-axis.
(i)  Show that the gradient of CD is 2 . 1
3 © B c
(iiy  Find the equation of CD. 2 )
(iiiy If ABOCD find the value of g, the x-coordinate of the point A. 2 7° Not to scale
(iv)  Show the distance BCis V13. 1
(v)  Find the size of angle & cotrect to the nearest minute, 1
(vi)  Find the perpendicutar distance from B to the line CD. 1 % b E
In the diagram, 4BCD is a rthombus where ZABD = 27" and AD is produced
) to E. Copy the diagram onto your answer sheet.
(c) A particle moves so that its displacement from the origin is x = +6¢+7 (i) ‘What is the value of Z4ABC?
wheze x is displacement in metres and # js time in seconds ) (i)  Whatis the value of ZCDE? Give reasons 2
(i)  What is the initial displacement of the particle? 1 . : ' . '

(i)  When will the particle be at the origin?
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(d) Aiden plays a game where he rolls two dice. The first die has three red faces, . Question 14 (15 marks) Marks
twc? white faces and one blue face. The other die has two red faces, two (%) Consider the function f(x)=4 ¥4y,
white faces and two blne faces. . . ) ) . . ;
() Copy and complete the tree diagram below to show all the possible 1 (1) Find the stationary points and determine their nature. 3
outcomes and their probabilities. (ii)y  Sketch the graph of the function y= f(x) showing these stationary
‘ points. : )
1st die 2nd die . (i)  Show the poini(s) at which y = £(x) cuts the x-axis. 1
. Red " (iv)  Determine the values of x for which 7(x} is positive. . 1
Red < White ‘
Blue
Red
Wiite White (t) Solve the equation 3** +3* 12 =0. 2
Blue ' -

Red

Blue —— White ‘ :
Biue (¢} Find the volume when y=log, x is rotated about the y-axis between y=1 3

and y=3.Express your answer in exact form.

(ii)  Find the probability both dice show red. 1
(ifi}  Find the probability one die shows red and one die shows white. 1
(iv)  Find the probability both dice do not show red or both dice do not 1
shos blue. - (d) Differentiate with respect to x.
O NN GO M 1
() xtanx 1
(&) The second term of an arithmetic series is 37 and the sixth len.n is17. 2 (iiy log(cosx) ' L

What is the sum of the first ten terms?
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Question 15 (15 marks) : _ Marks

(a) Twenty kildgrams of sugar is placed in a container of water and begins to
dissolve. Afier f hours the amount A kg of undissolved sugaris 4 =20

)] Calculate k, given that A=4.8 when t=5. 1

(iiy  After how many hours does [-kg of sugar remain undissclved? 2
®) X

N4
057
Fox
b hs

0.51
A11

The diagram shows the graphs y=sinx and y=cosx in the domain

0 < x <27, The graphs infersect at points A and B.

(i) What are the coordinates of 4 and B? : 2
(i)  Find the area enclosed by the two graphs between 4 and B. 2

(¢) On1 June 2006, Pairick invested $20,000 in a bank account that paid interest
at a fixed rate of 7% per annum, compounded annually '

" (i)  How much isin the account after the payment of inferest on 1
1 June 2016 if no additional deposits were made?
(i)  Patrick decided to add $2000 to his account on 1 June each year 3

beginning on 1 June 2007. How much Is in his account on 1 June
2016 afler the payment of interest and his deposit?

(i)  Patrick’s friend Bella invested $20,000 in an zccount at another bank 2
on 1 June 2006 and made no further deposits. On 1 June 2016, the
balance of Bella’s account was $49,565. What was the annual rate of
compound interest paid on Bella's account?

(dy Differentiate log, x*. 2

HSC Mathematics

Question 16 (15 marks)

(a) Tind the equation of the normal to the curve y=xlog, x at the point on the
curve where x = 1.

(b) The speed of a train was recorded at intervals of one minute. The times, in
minufes, and the corresponding speeds v, in kilometres per hour, are listed in

the table below.
Time {min) 0 i 2. 3 4
Speed (k) | 0 24 3s | 28 50

(i} Explain why the distance x, in km, travelled by the train in these four
minutes is given by x= Lﬁ vdl .

(iiy  Hstimate x by using Simpson's Rule with five function values.

{c) A parabola has the equation 16y = x* —4x-12
3} Find the coordinates of the vertex.
(iiy  Find the coordinates of the focus.
(iii}  Find the equation of the directrix.

(d) A canis the shape of a closed cylinder with a height & em and a radius r em.
The volume of the can is 200 cm?,
® Find an expression for / in terms of r.
(iiy  Show that the surface area SA cm? of the can is given by the formula;
Sd=2zr"+ 400
r

(iiiy  If the area of the metal used to make the can is to be minimized, find
the radivs of the can.

End of paper

Marks

12
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‘Worked solutions and marking guidelines
Section I
Solution Criteria
2 -_— p—
fim 1: +5x-84 lim xH12D(x-7
i =7 x-7 *7 (xH‘]) 1 Mark: D
=lim(x+12)=7+12 arks
=19
5 Positive definite (always positive — concave up) 1 Mark: C
a>0and A<0
4
AT =20427427 427
r=l
3 :1+l+rl_+l 1 Mark: C
2 4 8
15
8
Range of values for y =cosx is ~I < y <1
4 Greatest value for 4— 2cosx. occurs when cosx =—1 1 Mark: C
Therefore the greatest value is 6
(4-2cosx=4-2x-1=6)
loge(———x+2) =log, 4
x
x+2
(——x y=4
5 2= dy 1 Mark: B
Ix=2
2
x=o
3
_ e +4
¥y e
3 2x 2x 2
5 Q=x x2e ﬁ(es +4)x3x 1 Mark: B
dx X
X'(2xe™ —3e™ -12)  2xe’" 36 -12
- P B =

HSC Mathematics

2x+3=-x+3 or  —{2x+3)=-x+3
3x=0 2x-3=-x+3
x=0 x=-6
Therefore there are two solutions,

1 Mark: C

§={23, 24, 26, 32, 34, 36, 42, 43, 46, 62, 63, 64}

1 Mark: C

dx x

y=3x+2x1+C
Point (1,-2) satisfies the equation.
-2=3x1+2x17 +C

C=-7

.'.y=3x+-%—7
X

1 Mark: D

10

Jr-9z0orx=9

Also x~-9>0o0rx>9
Domain: {x:x>9%

lim -0

1
X ’x_g

Range: {y:y>0}

¥y

4
4

1 Mark: B
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Section X1
U@ | 5 2 53 2(x-2) 2Marks:
-2 x-3 (x-Dx-3) (x-Dx-3) Correct au‘swcr.
: _5x-15-2x+4 ioﬁﬁn Finds a
(¥ 2)(x-3) denominator er
= _ 3l shows some
(x-2)x-3) understanding.
11{b) 1 1 S+2 2 Marks:
= ®
\/’5' 2 52 J5+2 Correct answer.
I Mark: |
= ﬁﬁ Multiples by
5-4 the conjugate.
=542
1 1_(") Consider ANOP 2 Marks:
O | No=0P=x (given) N Correct answer.

ANOFP is isosceles (two equal sides).

1 Mark: Shows

D : ANOP is
Now LNOP=108" (given) A isosceles or
ZOPN = ZONP (base angles in an finds ZONP.
isosceles triangle are equal)
ZNOP + ZOPN + ZONP =180" (Angle of a triangle s 180°)
108" + LZONP + ZONP =180°
2x LONP =180°-108°
ZONP =36
ll_gc) Consider ANOP and APGM 2 Marks:
(i) OP = PQ (given) Correct answer,
ZNOP = APQM (given both angles are 1087) { Mark: One
NO=0M (given) correet
ANOP = APOM (SAS) statement.
1(e) | £0PQ=ZQPM + ZMPN + ZOPN 1 Mark: Correct
(i 108° =36 + ZMPN +36° answer.
ZMPN =36
L 1@ Number of boxes in each 1ayer from the top are an AP: 6,7,8... | 2 Marks:
® T =a+(n-Nd Correct answer.
! = 1 Mark:
=6+{n-Dx1 Recognises AP
=6+n-1 and uses nth
=n+5 term formula

HSC Mathematics

1 l_{d) Sum the boxes in each layer. (a=6 and /=n+3) 2 Marks:
- (D) " Correct answer.
Sn = E (a + !) )
1 1 Mark: Makes
=3 {(6+n+5) SOme progress
1 : towards the
==p (n +1 1) solution
2 -
H . | g=3-2 2 Marks:
342 Correct answer,
V=‘2—“2f+c 1-Mark:
When /=0 then v=2
2
2= 3);0 -2x0+CorC=2
3
v="x-24+2
2
x= £ P24k
2
When £ =0 then x =4
ER
4:%-02 +2%0+k ork=4
x —'i—r’ +2f+4
T2
When =5
5 o .
x=?H5 +2x5+4=51.5 units
The particle is 51.5 units fo the right afier 5 seconds.
12(a) x 1 2x 2 Marks:
@ ,[ P = 5.[ 243 de Correct answer.
1 2 1 Mark:
= 510&(-‘ +3)+C Recognises the
log function as
the primitive.
2@ | , o 2 Marks:
(i) j 3 cos dxdi = [sm 2 Correct answer,
o 2
Sin?ﬁ . ] i Mark: Finds
- 3 _[Smo] the primitive
2 2 function or
B shows some
= vy understanding,
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12(0) L ¥,-¥ _5-—-1_6 2 1 Mark: Correct
) Gradient of CD: i = Xz —x: =t_379°3 answer.
129.')) y-n= m(xw-xl) 2 Marks:
(D) 9 Cortect answer.
y—-1= E(-T——3) 1 Mark: Uses
the point-slope
Iy+3=2x+6 formula with
2x—-3y+3=0 one correct
value,
12(b) | 17 4B is parallel to CD then it has the same gradientor m=3% | 2 Marks:
(iii) Correct answer.
m = Ya N ] )
¥4 1 Mark:
2_ —4-0 Recognises that-
3 -l-a parallel lines
-2-2a=-12 have the same
2a=-10 gradient,
a=5
12(b) _ Y 7 1 Mark: Correct
(iv) d=\a =) +0s =) answer.
BC = J(-3——} +(-1—4)"
=+/449
=13
12(b} 2 1 Mark: Correct
™) fand = 3 answer.
#=tan™ % =3341’
12(b) [ Mark; Correct
vi) |d= ax +by, te answer,
Ja+b
) 2x(~1)—3x(—4)+3|=l£‘=\/ﬁ
@y | W
12,(0) Tnitially =0 x=-£"+6:+7 I Mark: Correct
i .
® =-0? +6x0+7=Tm Answer
Initial displacement is 7 metres
12(c) | Particle is at the origin at x = 0. 2 Marks:
(i) oo 6047 Correct answer.
1 Mark: Uses
O==(-T+1}) v =0 and
&1 =7 ort =—1 (ignore as time is always positive) factorises the
Particle is at the origin at 7 seconds. quadratic.

13_(3) Consider AAOB 1 Mark: Correct
| 04=0B=09m (radii) answer.
AB =09 m (given)
AAOB isan equilaterat triangle (three equal sides).
ZA0B =§ (all angles in an equilateral triangle are equal)
13'@ Area of the sector AOB Area of AdOB 3 Marks:
(i) 1 1 Correct answer.
A:Erzﬁ A=5absinc
‘ 2 Mark: Makes
=-x0.9 x% :éx 0.9x0‘9xsin§ significant
. progress such
=0.1357 m? - 813 m? as finding at
400 least two of the
Area of minor segment Area of the circle arcas
o1
{01357 8] 0 AT \ 1 Mark: Finds
2 2
400 =gx09° =081z m one of the
: required areas.
813 ]
Shaded =0.81x—| 0.1357r ——
aded area Fd ( 1 400
=0.6757+ §1—Jl—
- 400
=2.47131533...
=247 m?
13(b) P —(k-1) 2 Marks:
at+f= a1 k-1 Correct answer.
c 2k
S e 1 Mark: Finds
the sum or the
Therefore k—1=2k product of the
k=~1 roofs.
13.(0) JABC =2%x27" = 54° 1 Mark: Correct
@ (diagonals of a rhombus bisect the angles through which they angwer.
pass) :
13) | /BAD +24BC =180° 2 Marks:
(i) Correct answer.

ZBAD+54° =180°
LB4AD =126
(co-interior angles are supplementary with ADOBC) -
LCDE = /BAD
=126""
(corresponding angles are equal with ABOCD)

1 Mark: Correct
answer with
insufficient
reasoning.
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13{d) 1st die 2nd die 1 Mark: Correct
6y ) 1 ANSWEL,
; Red
Red T White
1 L. Blue
: : L
3 -Red
L3 1
2____White 2~ Whito
\ Blue
L
l 3 Red
¢ 1
Blue é White
i Blue
13(d) 11 1 Mark: Correct
(ii) P{RR)= 253 answer.
1
6
13 | P(R and W) = P(RW)+ P(IVR) 1 Mark: Correct
(1) 1111 answer,
e e
23 33
=3
18
13(d) | p(E)=1-P(RR)-P(BD) 1 Mark: Correct .
(iv) 1111 Answer,
mleixs——x—
23 6 3
7
9
13€) |7 =a+(n-1d 2 Marks:
T —avd=37 M Correct answer.
3= =37
T=a+5d=17...(2) | Mark: Finds
Equation (2) - (1) the general
4d =20 formula for the
d=-5 second and
sixth terms,

Subsiitute d =—5 into Equation {1}
a—-5=3ora=42

S, :g[2a+(n—1)d:|
=%[zx42+(10-1)x—5]
=195

HSC Mathematics

14(a)
0]

Stationary points f'(x}=0
Fx)=12x* -8

3 Marks:
Correct answer.

=4x(3x-2
X3¥-2) 2 Marks: Finds
x=0,r= 2 the stationary
3 points or makes
. . \ 2 16 significant
Stationary points are (0,0) and (-3—,—5) . progress.
f(x)=24x-8
oy . . . 1 Mark: Finds
At {0, 0), 77(0) =8 <0, Maximum stationary point tho first
At Z,—&), Fé "(z) =8 > 0, Minimum stationary point derivative.
3 27 3
14_@ y 2 Marks: )
(ii) 24 : I] Correct answer.
i ! : Maxima (0,0) 1 Mark: Makes
_ A SOIME progress
i towards
: - 16 .
1Y a0 ¥ Minima [%,——7] sketching the
T curve.
i i
| ll,, NEE
i J 2 1 —
1(‘_1‘(_5;) The curve cuts the x-axis when f{x)=0 { Mark: Correct
iii
() =42 ~4x? = 4x (x-1) =0 ANSWer.
The curve cuts the y-axis at x=0 and x=1
14(a) 1 Mark: Correct
(iv) S(x)>0 when x>1 (see graph) answer.
MO | g3 _12-0 2 Marks:
(37 +37 —12=0 Correct answer.
Let m=3" 1 Mark:
m+m—-12=0 Recognises a
- ~0 quadratic
(= 3)(or - 4) equation.

Therefore m=3  or m=--4
=3 3=y
x=1 No solution
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[4(0) y:log x or x=¢¥ 3 Marks:
: Correct answer.
V= ﬂ_‘; xldy 2 Mark: Makes
’ 1, a2 significant
= ﬁL (e’) dy PIrogress.
1 Mark: Uses
r 3
= 'E[ezy ]l the volume
7 ’ formula with at
= —(e6 e ) cubic units least one
- 2 correct value.
M | g, oV s 1 Mark: Correct
@ 5(8 _3) :4(3 _3) € answer.
Zde*(e* -3}
4d | 4 = I Mark: Correct
(ii) :i;xtanx =xséc” x-+tanx ANSWET.
14(d) d ) 1 . 1 Mark: Correct
(i) E]og, (cosx)= v (-sinx) answer.
’ =-—fanx
15(a) 4.8 =30+ 1 Mark: Correct
(Y] = answer,
e =024
—5k=Tog, 0.24
k= Hl"_g%'zia 0.2854232711...
15_§a) We need to find # when 4=1. 2 Marks:
(i) 1=20e™ Correct answer.
_ 1
e =E 1 Mark: Makes
- | some progress
—kt = log, 0.05 towards the
i= xlog, 0.05 =10.49575342.. ~ 10 years solution.
log, 0.24
15(b) | y=sinx (1) 2 Marks:
&) y=cosx (2) Correct answer.
Equation {1) divided by equation (2
?ua fon (1) divided by eq @ 1 Mark: Finds
SIY lor tanx =1 ) one value forx
cosx or shows some
v 57 understanding,
4747

1 S5 1

g
Therefere 4| —,— | and B[ —,——
erefore 4| JE] [ 2 \EJ

HSC Mathematies

15.(_b) = 12 Marks:
G) | 4=Jsinx—cosxlax Correct answer,
4
}3
=[-cosx~sinx]? 1 Mark: Sets up
i the integral or
B 5% . 5n r . shows some
I I E B understanding.
- [L+LJ ﬁ[#wLHL)
2 2 UV 2
4
== =2+/2 square units
«/5 G
12.()0) A=P(l+Fy 1 Mark: Correct
i
= $20,000(1+0.07)° ANSWEL:
=$39,343.02715
~$39,343.03
1(51%’3 4, =2,000(1.07)"® +2,000(1.07)° +...+2,000 é Marks:
_ 10 5 orrect answer.
=2,000x[(1.07)Y" +(1.07) +...+1] 2 Mark: Finds
G.P.with a=1, r=1.07 and #=10 the amount of
1[1_0710 HI:I the anmuity or
Ao =2,000x——F—= makes
1.07-1 significant
=$27,632.89592... DProgress.
«$27,632.90 1 Mark:
Final amount = $39,343.03+$27,632.90 g;ﬂtiﬁfi 5;0
P wi
=$66,975.93 tefms.
1(§ (‘;) A=P{+rY 2 Marks:
il
$49,565 =$20,000% (1+7)° Comect answer.
0 _
(A+r)" = 2‘4782_5 1 Mark: Uses
147 =142.47825 the compound
N _ inferest formula
r=%2.47825-1 with one
=1.095000989... correct value.
~9.5%
15(d) 2y 2 Marks:
4 log, x* = A [log, " (change in the base rule) Correct ansswver
dx del log, 2 : '
= ! x.:‘);: 1 Mark: Uses
log,2 x the change in
2 the base mule
xlog,2

10
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16(a) y=xlog, x 3 Marks:
v i Correct answer,
dlzxxHHog,xxl:l-i-log,x
by

Atr=l ¥ 2 Marks; Finds

* the gradient of
y=xlog, x=1xlog,| =Q the normal.
dy .
b A =l4log, 1=1 (Gradient of the tangent
dx 1+log, x=1-+log, (Gradient o gend) 1 Mark: Finds
Gradient of the normal nym, = -1 the derivative

of the function.

mxk=—lorm=-1

Equation of the normal ~ y—y, =m(x—x)

y=0=—1(x-1)
x+y-1=0
16(b) P 1 Mark: Correct
@ y= @ answer.
x= _[vdt = Ll];vdt
Since v is in km/h, the time needs to be converted from
minutes to hours. Upper boundary of 4 minutes is &% hours,
16(b) - - , 2 Marks:
(i} Time (1) 0 w % ol 5 Correct answer,
Speed (km/h 0 24 35 28 50
pe ) 1 Mark: Uses
) B Simpson’s rule.
[ 70 o3, 4400 43427,
N .
=%{0+50+ 4(24+28) +2x35]
=1.8222222...
~1.82km
16(c) 16y =x*—4x-12 2 Marks:
o t 416412 Correct answer.
* : ¥=1oy% 1 Mark:
(x=2)" ~4=16p+12 Completes the
(x—-2) =16(y+1) square or shows
o2 some
(x-2) =dxdx(y+h understanding.
Vertex is (2,—1)
1‘(5_%:) The parabola is in the form (x—a)® =4a(y—k) (Concaveup) | I Mark: Correct
ii .
| Focal length is 4 and the focus is (2,3) Answer
1?(.0) Directrix is 4 units below the vertex 1 Mark: Correct
(iii) answer,

y==5

. HSC Mathematics

1?‘()‘1) V = arih 1 Mark: Correct |
i
200= 77 xh answer.
7=2%
ar
16d) | 54 =270 +-20rh 2 Marks:
(D) 200 Cormect answer. |
=2nr’ +2rrx— 1 Mark:
400 i Applies the
=2+ formula for the
r 84 of a cylinder
16(d) 400 2 Marks:
a2 :
(i) SA=2nr +—r— Correct answer.
dSA _ a
- 4;1(' —400r 1 Mark:
dS4 Differentiates
Minimal S4 occurs when ——=0 the S4 formula
dr with respect
drr—400r2 =0 tor

41;[11%@]:0
¥

100

Hence r=0 (nocan) or 7 ——5-=0
r

d*S4

Check e 47 + 80087

fp

=43‘E’+—3

d*54

r:3‘@
T

=3.169202884...~3 cm.

At r=3 —— >0 and is a minima
dr

il

12




