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The function #(x} is defined for a <. x < b.

On this interval, F(x)>0 and F"(x}<D.

Which graph best represents y = £(x)7

A Y

Tt is given that Ing =Ink —Inc, where a, b, ¢ > 0.

Which statement is true?

A, a=b-c
B. ::!,zE
o
C ].na=-"ii
. 2
D lna—@-
" Ine

The point P moves so that it is always equidistant from two fixed poins, A and B,

What best describes the locus of P?

A, A poiat

A circle

B
C. A parabola
D

A straight line

Which expression is equivalent to tan& + cot &7

A, cosecd+secf

B. sec@cosecd

cC 2
D 1

Theregionenclosed by y=4 ~x,y=x and y=2x+ 1 is shaded in the diagram below,

y=2x+1

Which of the fellowing defines the shaded region?

A vE2x+1,
B. y=2x+1,
C. y=s2x+1,
D. y=2x+1,

y<4—x,
ys4-=x
yz4-x,
yz4-—x

yzx
yzi
yax

y2x




9  The graph of y=7"(x} is shown.

N

y=5"(x)

2] é\ x

The curve y= #(x) has a maximum value of 12,

What is the equation of the curve y = f(x)?

A,

B
C.
b

y=xt—dr+12

y=d+dx -7

y=8-l—4x—x2

y=x2~4x+16

10 A p_article is moving along a strajght line.

The graph shows the velocity, v, of the particle for time #20.

v

=~

NS

How many times does the particle change direction?

Al
B.
C.
D.

= .

Section II

90 marks

Attempt Questions 11-16

Allow about 2 hours and 45 minutes for this section

Answer each question in the appropriate writing booklet. Bxira writing booklets aze available.

Tnn Questions 11-16, your responses should include relevant mathematical reasening and/or
calculations. :

Question 11 (15 marks) Use the Question 11 Writing Booklet.

(2) Rationalise the dencminator of —J?ZTI o 2
(b} Find J(z;ﬂ)-“ dx. 1
(c) Differentiate E—]';}—E _ 2
{d) Differentiate # Inx. . 2

(e} In the diagram, OAR is a sector of the circle with centre O and radivus 6 cm,
where ZAOB =30°,

A
NOT TO
6 cm SCALE
ao°
0 6 cim B
() Find the exact value of the area of the triangle OAB. ' 1
A (il Find the exact value of the area of the shaded segment. 1

Question 11 continues on page 7

.



Question 11 (continued) Question 12 {15 marks) Use the Question 12 Writing Booklet,

(f) Determine the equation of the parabola shown. Write your answer in the 2 (a) ?lindzt)he equation of the tangent to the curve y=x"+4x—7 at the point

form (% — B = da(y — k).

b

(b} The diagram shows the ragion bounded by y = v16—4x2 and the x-axis.

¥

|

|

|

! A

o 12 x 22 0 2 U x
!
The region is rotated about the x-axis to form a solid.

(g} Solye {3x—1 | =2. 2 Find the exact volume of the solid formed.
(h)  Find the domain of the function 7(x)=v3-x. 2 {c} Inan arithimetic series, the fifth term is 200 and the sum of the first four terms

is 1200.

Find the value of the tenth term.

End of Question 11

Question 12 continues on page ¢



tion 12 (contimued ’ - y
Question 12 (continued) Question 13 (15 marks) Use the Question 13 Writing Booklet,

(d) The points A{—4, ) and B(1, 5) lie on the line y =x+4.
' {a) - Using the cosine tule, find the value of x in the following diagram.

The length of AB is 542,
The points C{0, -2) and D(3, 1) lie on the line x—y ~2=10.

The points A, B, D, C form & trapezium as shown, x—d 13 " NOTTO
SCALE
60°
x+4
NOT TO )
SCALE : 3 2
{b) Consider the curve y =2x” +3x" — 12x+ 7.
(i) Find the stationary points of the curve and determine their nature.
(iiy Sketch the curve, labelling the stationary points.
i) Find th rpendicul ist f i —
@ . e perpendicular distance from point A(~4,0) to the 1 (i) Hence, or ctherwise, find the values of x for which EIZ is positive,
linge x—y-2 =0. dx ‘
(i) Calenlate the area of the trapezium. 2

1 2 1
. . . i =13, ) ise, T4r-6=0.
{e) A spinner is marked with the numbers 1, 2, 3, 4 and 5. When it is spun, each of (©) Byletiing m =1, or otherwise, solve £+
the five numbers is equally likely to occur.

{d) The rate at which water flows into a tank is given by

av_ 2t
@ L+t

where Vis the volume of water in the tank in litres and £ is the time in seconds.

The spinrer is spun thres times. Initially the tank is empty.
i) What is th ility that first spi - |
6] at is the probability that an even number occurs on the first spin? 1 _ Tind the exact amount of water in the tank after 10 seconds.
(i) 'What is the probability that an even number occurs on af least one of the 1
three spins?
(iti) 'What is the probability that an even number occurs on the first spin and 1

odd numbers occur on the second and third spins?’

{(iv) Whatis the probability that an even number occurs on exactly one of the 1
three spins?

Fd of Question 12

PO T X -10-



Question 14 (15 marks) Use the Question 14 Writing Bookiet.

{a) Sketchthe curve y=4 + 3sin2x for 0 < x = 2m.

® W

(it}

(1ii)

. 3
Find the exact value of J. cosxdx.
0

Using Simpson’s rule with one application, find an approximation to the

integral
L
1
cosxdr,
0

leaving your answer in terms of 7 and +/3 .

Using parts (i) and (ii), show that

183

7= .
14443

Question 14 continues on page 12

11 =

Question 14 (continued)

(c)

Carbon-14 is a radioactive substance that decays over time, The amount of
carbon-14 present in a kangaroo bone is given by

c(t)= A,

where A and k are constants, and £ is the number of years since the kangaroo

{i) Show that C(r) satisfies % =kC.

d

i} After 5730 years, half of the original amount of carbon-14 is present,

Show that the value of k, correct to 2 significant figures, is —0.00012.

(iii) The amount of carbon-14 now present in a kangaroo bone is 90% of the

original amount,

Find the number of years since the kangarce died. Give your answer
comrect to 2 significant figures.

(d) The shaded region shown is enclosed by two parabolas, each with x-intercepts

at x=-1 and x=1.

The parabolas have equations y = 2k(x2 - 1) and y = k(l - xz), where k> 0.

y

y= ZIc(:cZ - 1)

y=k(1-)

Given that the area of the shaded region is 8, find the value of k.

End of Question 14

— 12—



Question 15 (15 marks) Use the Question 15 Writing Boollet,

(a) The tﬂangle ABC is isosceles with AB = AC and the size of ZBAC is x°
Points D and E are chosen so that AABC, AACD and AADE are congruent, as
shown in the diagram.

E

Find the value of x for which AB is paralle] to ED, giving reasons.

{b) Anita opens a savings account. At the start of each menth she deposils $X into
the savings account. At the end of each month, after interest is added into the
savings account, the banlk withdraws $2500 from the savings account as a loan
repayment. Let M, be the amount in the savings account after the 7' withdrawal,
The savings account pays interest of 4.2% per annum compounded monthly.

{i) Show that after the second withdrawal the amount in the savings account
is given by

M, = X(1.0035% + 1.0035) - 2500{1.0035 + 1),

(i} Find the value of X so that the amount in the savings account is $80 000
after the last withdrawal of the fourth year,

Question 15 continves on page 14

—13—

Question 15 (continued}

(c) Two particles move along the x-axis.
When £ = 0, patticle P, is at the origin and moving with velocity 3.

For 1 2 0, particle P has acceleration given by a; = 6t + e,
{i) Show that the velocity of particle P, is given by v, = 3P td-¢

When ¢ = 0, particle P, is also at the origin.

For ¢ = 0, particle P, has velocity given by v, =6i-+1—¢".

(i) When do the two particles have the same velocity?

(iiif) Show that the two particles do not meet for ¢ > 0.

End of Question 15

14—



Question 16 (15 marks} Use the Question 16 Writing Rooidet,

{a) John’s home is at point A and his school is at poiht B, A straight river runs
nearby.
The point on the river closest to A is point €, which is 5 km from A.
The point on the river closest to B is point D, which is 7 km from B.
The distance from C to D is 9 km.

To get some exercise, John cycles from home directly to point ¥ on the river,
x km from C, before cycling directly to school at B, as shown in the diagram,

B

B

A
o
5 km 7 km
e 5 o
] x km | River
I 9 km —

The total distance John cycles from home to school is . km.

@) Show that I.=+x>+25+ /40 (9— x)2.
" . dL . :

(ii) Show that if- o= 0, then sine = sing,

(i) PFind the value of x that makes sing = sing.

(iv) Explain why this value of x gives a minimum for L.

Question 16 continues on page 16

—15 -

Question 16 {continued)

{b) A geometric series has first term « and limiting sun 2.

Find all possible values for a.

{¢) In the triangle ABC, the point M is the mid-point of BC. The point D lics on AB
and

BD =DA + AC,

The line that passes through the point € and is paralle to MD meets BA produced
at E.

Copy or trace this diagram inte your writing booklet.
(i) Prove that AACE is isosceles,
(iiy The point F¥ is chosen on BC so that AF is parallel to DA

£

Show that AF bisects ZBAC,

End of paper

— 16—
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Question 11 {a)

Criteria

Marks

» Provides correct solution

2

* Recognises a conjugate sured, or equivalent merit

1

Sample answer:

2 XJ§+1
J5-17 S5 +1

25 +1)

(V5 -1
_2¥5+3)

5-1

2(J5+1)

4

Question 11 (b)

Criteria

Marks

+ Pravides correct answer

Sample answer:

f(2x+1)4(lx

C(2x+1P
AR

5
- {2x+l)_+c
10
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Question 11 (c)
Criteria Marks
* Provides correct derivative 2
+ Anrempts to use the quotient rule, or equivalent merit 1
Sample answer:
i(ﬂrﬁ} i =sinx
o du_ cosx
_ xlgosx)—sinx(l) dx
=
X v=ux
XCOSX —Sihx
=T a2 T Q =1
x dx
Question 11 {(d)
Criteria Marks
+ Provides correct derivative 2
* Attempts to use the product rule, or equivalent merit 1

Sample answer:

_ .3
i(,\j xInx) 4=x
dx
gﬁ*BxZ
=x3><—1—+3x2><1nx i
x v=lnx
=x2+3x2 xInx ﬂ=l
dx  x

Question 11 (e) (i)

Criteria Marks
+ Provides correct answer 1
Sample answer:
|
A=—abs
5 absinc
1 .
= —2-><6><6xs1n30°
= l x36x 1
2 2
. Area=0c¢m”
Question 11 (e) (ii)
Criteria Marks

« Provides correct answer

1

Sample answer:

Shaded area = Area of sector AOB — Avea of AOQAB

o
_s6r_,
12

soArea = (3% -9) cm?
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Question 11 (f)

Criteria Marks
+ Provides correct equation 2
+ Tdentifies the vertex, or equivalent merit 1
Sample answer:
v=(2, 1)
pt=(0. 4
(x—h)? =da(y—£k)
{(x—2)% =da(y~1)
(027 = 4al4-1)
4 =44(3)
4=12a
1
a=_
3
4
cAx—2P = (-1
3
Question 11 ()
Criteria Marls
+ Provides correct solution 2
* Aliempts to deal with the absolute value, or equivalent merit 1

Sample answer:

|3x-1f=2
+Gx~-1D=2 ~{3x—-1)=2
3x-1=2 ~3x4l=2
3x=3 =3k =1

x=1

Question 11 (h)

Criteria Marks
* Provides correct domain 2
* Attempts to obtain an inequality, or equivalent merit 1
Sample answer:
SGy=y3-x
3-x20
3zx
x<3
Question 12 (a)
Criteria Marks
+ Provides correct solution 2
+ Finds the slope of the curve at the given point, or equivalent merit 1

Sample answer:

¥ = 2 dx-7

¥ = 2x+4
whenx=1 ¥y =2+4=6
sLom=6

yn = e,
y—u2 = 6lx—+1)
y=06x-8
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Question 12 (b)
Criteria Marks
= Provides correct solution 3
* Obtains the.primitive gf an integrand for the volume, involving the square 9
of the function, or equivalent merit
= Obtains an integral for the volume involving the square of the function, 1

or equivalent merit

Sample answer:

2
Ver j (Vo ax?) ax

—2

2
= 27:{ (16~ 4x%)dx
0

427
=2n[16xwi}

3 &
=2n[32—33—2-0+0}

units®

Volume = 1287

Question 12 (¢)
Criteria Marks
s Provides correct solation 3
2

* Finds the three correct equations and attempts to solve, or equivalent merit

* Finds a valid equation linking & and d, or equivalent merit

1

Sanple answer:
Ts =a+4d=200
S =ata+dtoi2d+a+3d=1200

a+dd =200 8« @
da46d =1200 ———@
Ao+ 16d =800 — O xd
Subtracting 10d = —400
d =40
a+--160 = 200
a = 360

Tyo = 360+9 %40
=0
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Question 12 {d) {i)

Criteria Marks
+ Provides correct answer 1
Sample answer:
Peint A (-4, 0) to the line y=x-2
x-y-2=0

a=1 Db=~1 ¢=-2

o= |ax1+by1+c‘

_|ix-4+-1x0~2|

Perpendicular distanc

12 4 (-1)?
7\-4—2|_£
V2 V2
o 62
2 2
_ 62
2
= 342

Question 12 (d) (ji)

Criteria Marks
+ Provides correct solution 2
* Finds the length of DC, or equivalent merit - | 1

Sample answer:

1
A=—(at+b)h
Sarh)
h =342 and cne length (AB) = 542

Other length is distance €D = {3 -0)* +(1 - =2)¢

= 9+§
= JI8
= W2
So A = %(5ﬁ+3\/i)><3\/§
- %x&/ﬁ NN
_24x2
2
s Area = 24 units?
Question 12 (e) (i)
Criteria Marks
+ Provides correct angwer 1

Sample answer:

P {even number) = %

—10-
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Question 12 (e) (ii) Question 13 (a)
Criteria Marks Criteria Marks
» Provides correct answer 1 * Provides correct solution 3
»  Attempts (o expand each term and evaluate the cosine term, or equivalent g
Sample answer: merit
Probability {at least 1 even number) + Correctly uses the cosine rule, or equivalent merit L]

= | — Probability (all odd numbers) Sample answer:

x-4

60°

x+4

Question 12 (&) (ifi)
Using cosine rule:

Criteria Marks R Y 2 N
+ Provides corract answer N 13% = (x+4)" +(x ~4) = 2(x + 4)(x — 4)cos60
1
Sample auswer: 169 = x% +8x 4+ 16+ x> ~8x+ 16 - 2(x% - 16)X5
2.3 3
P {even, odd, odd}—§x§x—5- =2x2 4322 +16
i8 = x2 +48
125 121= 42
x=:y121
Question 12 (e) (iv) =il
Criteria Marks . -
|*_Provides correct answer 1 But x — 4 > 0 since it is a Iength
So x»4
Sample answer: T
P (exactly cne even)= 3% 2 X E 4 é
5 5 35

st
125

T —-12-
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Question 13 (b} ()
Criteria Marls
* Provides correct solution 4
* Determines the x-coordinates of the two stationary points and determines 3
the nature of one of them, or equivalent merit
*+ Obtains x-values of the stationary peints, or equivalent merit 2

’ . d . )
+ Differentiates and seis -’—Z =1{, or equivalent merit
dx

Samiple answer!

y=23 +3x% - 12247

ﬂ:ﬁxz-l—éx—ll
dx
=6(x2 +x-2)
dzy
—5 =6(2x+1
dx* (2r+D)
dy o

For stationary point, —~ =
dx

Z4x-2=0

112 -4(-2)

2

A=
_-1£3
2
=1 or -2

Whenx=1, y=2(10%+3(° -1201)+7
=0
ay_
dx®

Concave op

6(2(D+1)=18>0

(1, 0) is a local minimum,

When x=-2, y=2(-2)%+3(=22 —12(-2)+7

Concave down

{~2, 27) is 2 local maximum.

13-
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Question 13 {by) (i)
Criteria Marks
» Provides correct sketch 2
+ Sketches a cubic curve, or equivalent merit 1
Sample answer:
¥
-2,27)
(1,0)
Question 13 (b} (iii)
Criteria Marks
« Provides conect answer 1

Sample answer:

1
From the graph, ;—v is positive whenx > 1 orx < -2
Ix

4
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Question 13 {c)

Question 14 (a)

Criteria

+ Provides correct solution

+ Obtains the quadratic in r, or equivalent merit

Sample answer:
1 z 3
m=E, mz=(r%} =i?
2 1
413 -6=0

mrm—-6=0

m—-2n+3)=0
m=2 or m=-3

1 1
=2 or ¢1=-3
r=8 t1=-27

Question 13 (d)

Criteria

+ Provides comect solution

* Provides correct primitive, or equivalent merit

+ Attempts to intzgrate the expression, or equivalent merit

Sample answar:

fi,E:m-zt—z when =9, V=0
dr 1+t
10
Ve j 2
g 1+t
1o
=(in(1+2)],

=1n(101}~Inl

=1n(101)  (=4.615..)

After 10 seconds the volume of water in the tank is In101 litres.

I arks Criteria Marks
2 * Provides correct sketch 3
1 » Indicaies correct amplitude and period, or equivalent merit 2

+ Indicates correct amplitude, or equivalent merit 1
Sample answer:
¥y
'_,' .
y=4+3sin2y
4 -
l .
Marks 0 x 2 x
3
2
1 Question 14 (b) {)
Criteria Marks
+ Provides correct answer 1
Sample quswer:
L2
3
J cosxdx
0 2
T NE)
[ | ]3
=| sinx
i
o x
O 3N
i (E] sin(0} !
=gin| — |-
3
B
2

— 15~
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Question 14 (b) {ii)

Criteria

Marks

+ Provides correct solution

*+ Attempts (o apply Simpson’s rule, or equivalent merit

Sample answer:

x T
3 -0 n x
cosxdy =3 [cos(0)+4cos(—)+cos-]
6 6 3

0

2

=£‘1+4(£}+1}

ba

._
oo

r

b3 |

(3+4

L

—
o0
r
[ %]

Question 14 (b) (iti)

Criteria

Marks

+ Provides correct answer

Sample answer:

£;£[3+4\/§}

Z s 2
183 2 7[3+443]
]
TN

JR oy -

Question 14 (c) (i)

Criteria

Marks

» Provides coirect solition

1

Sample answer:
Ciry=ae"

E=k><£‘ne}"
dt

=kC, as required

Question 14 (e} (ii}

Criteria

Marks Al

« Provides correct solution

2

* Recognises the significance of the half-life, or equivalent merit

1

Sample answer:

12570 C==¢,
2

) =A
1 1
SO0 = A
2 o 2

Ly o go5m0k

2

lrll = 5730k

2

k= ln(wl-) + 35730
2

k= -0.00012

~18—
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Question 14 {c) {iii}

NESA 2017 HSC  Mathamatics  Muarking Quidelines

Criteria Marks
» Provides correct solution 2
* Obtains a correct exponential equation for v, or equivalent merit 1

Sample answer:

Cit) =094 =1
0.94 = A
In(0.9) = &

In{0.9)
k

I =

1n(0.9)
k

In{0.9)
= by —878.0042...
~0.00012... !

= 870.9777... 1= 880 years
= B70 years

or  using £=-0,00012

-9

Question 14 (d)
Criteria Marks
+ Provides correct solution 3
+ QObtains an expras§ion for the area involving & with integration complete, a
or equivalent merit
»  Altempts to use integration to find the area of the shaded region, 1

or equivalent merit

Sample answer:

Ared = ZJ;(k(l - x2)~ 2k (x2 - 1)) dx

1
= 2J (Sk = 3kx?)dlx

0

:6kr(1—x2)dx

0
= Gk[xngﬂ;
=4k
4k=8
k=2

20 -
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Question 15 (a)

NESA 2017 HSC  Mathematics Marking Guidelines

Criteria Marks
¢+ Provides correct soluticn 3
* Finds a correct equation for x, or equivalent merit 2

* Makes some progress

1

Sample answer:
AABC, AACD, AADE are congruent (given)

So angles £BAC, ZCAD, and £DAE, are equal  (corresponding angles
in congruent triangles)

LAED is the base angle of an isosceles triangle.

E
ey 5 2 x £LABD + & = 180 (angle sum of a triangle)

A< ; 1B0—x
2

So LAED =

ZAED + ZEAB = 180 (cointerior angle —~AB|| ED)

E%—_iJer = I80
180 —x '+ 6x = 360
S5x = 180
x = 36

T

Question 15 (b) ()

Criteria

Marks J

+ Provides correct solution

1
2

» Obtains M| = X(1.0035) ~ 2500, or equivalent mexit 1
Sample answer:
M, =X><[1+ D'042)72500
12
= X(1.0035)- 2500
M, ={{X(1.0035)~2500)+ X)1.0035 - 2500
= X (1.0035Y + X (1.0035)— 2500(1.0035) - 2500
= X(1.0035% +1.0035) - 2500{1.0035+ 1)
Question 15 (b} (ii)
Criteria Marks
« Provides correct solution 3
« Obtains an expression for M, with at least one series summed, 9

or equivalent merit

+ Obtains an expression for My, or equivalent merit

1

Sample answer:
At the end of 4 years = 48 months, M, = 80 C00

X(1.003548 +-.-+1.0035)—2500(1.00354" ot 1) =30 000

=80000

1.0035(1.0{)35"s - 1) 2500(1.003548 - 1)
0.0035 - 0.0033

1 .0035(] 0035 — 1)
0.0035

}= 210421.2054

52.351X =240421.2054
X =4019.42

—22 -
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Question 15 (¢) (i}

Criteria

Marks

« Provides correct solution

« Finds comrect primitive, or equivalent merit

Sample answer:

Particle |~ when r=0 x =0 v =3 and & =6i+e"

v, is a primitive of @,
622
= -4k

Wtk

When =0 v =3
3=3x0-L"+k
=-1+k
4=k

So v =31 +4-¢"

Questien 15 (¢) (if)

Criteria

Marks

» Provides correct solution

2

+ Equates velocities, or equivalent merit

1

Semple answer:

Vl = 1’2
Wrd—e =6i+1—¢"
3F 643 =0

3rP-2i4+1) =0

(-1 =0

t=1

~ 23

Question 15 (¢) (iii)

Criteria Marks
+ Provides comrect soluticn 3
+ Obtains cubic equation in /, or equivalent merit 2
» Finds x, or x,, or eguivalent merit 1

Sample answer:
Show that the particles do not meet for r > 0

3P +4-e”  s0

Yy

3
= +a4r+e7+C

When (=0 x =0
0=0+0+1+C
So C=-1

Pidrte—1

*y
vy = Br+ L e
2
X, = L
2
=3P rret 4k
When 1=0 x,=0

I +0+14+k=0

k=1
Sox, =3 +r+el-1
If parlicles meel x| = x,
So Padiee’ -1 =3 414671
F-324dr-r=0
F=3P1+3r=0

t(r2 -3+ 3) =0

t=0 (at origin)

340 axi
2

9— 12«0 soquadratic has no solutions.

or 1

- particles do not meet for >0

(alternarive method)

Since both particles start at the origin,

v =32 +3+(1-e7")
=37 +3+{v,~ 61)
= v, +3(e2 -2 1)
= v, 430 1)

So P, is never glower than Py,

They start together. P; starts faster than P,
and never gels slower,

v P will always be ahead of T,

' The particies never meet {¢2 0).

Zo4
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Question 16 (a) (i)

Criteria Marks
« Provides correct solution 1
Sample answer!
By Pythagoras’ theorem
AE=~x?+25
DE =9-x, 50
BE = 49+ (9- 1)
L=vx? 425440+ (9— )
Question 16 (a}) (ii)
Criteria Marks
+ Provides correct solution 3
+ Obtains 2 = ik , O equivalent merit 2
Wt e2s 4o+ (o— )
» Correctly differentiates +/ x% + 25, or equivalent merit 1

Sample answer:
b x  {9-x)
dr  x*+25  \J494(9-x)

aL _ . X _ 9—x
dx xP25 Ja9 4 (9 0

= sing=sinf
since in AACE, sine = CE
AE

X

N

in ABDE, sinfi= ED
EB

O—x

J(9— 2 +49

—25
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Question 16 {a) (iii)

Criteria

Marks

* Provides correct solution

+ Makes some progress

Sample answer:

sing=sinfl = o=f (since @, Jacute)
AACE ||| ABDE (equiangular)

¥L0zx
5 7

= Tx=45-5x

45

X=o—

12

=32

4

Question 16 (a) (iv}

Criteria

Marks

» Provides correct solution

1

Sample answer:

From parts {ii) and (iii) there is only one value of x for which [:TL =0for0<x<9
X

dr. 9
Forx=90 LI <0
o dx J20

dL g
Forx=9 —= >0
o dx V106

. 3. . .
Hence, since x = 3E lies between x = 0 and x =9 then this must be a minimum,

-26~
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Question 16 (b)

Criteria Marks
* Provides correct solution 3
* Oblains -1 <1 —g <1, or equivalent merit 2

. a . .
* Recognises - 2, or equivalent merit
—r

Sample answer:
5, =2 =2
1—r
O
2
r=1- i

Now |r|<l so ‘1~%’<1

~l<i-2q)
2
—2<2—a<x2
2»a-2>-2
d>a=0

Dca<d

~27 -
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Question 16 {c} (i)

Criteria Marlks
+ Provides correct solution 3
» Shows BD = DE, or equivelent merit 2
» Shows ABDM is similar to ABEC, or equivalent merit 1
Sample onswer:
Since BM =MC (given)
then BD=DE (equal intercept)
.~ BD =DA + AE
and BD=DA+AC  (given)
ie DA+AE = DA+AC
g AE = AC
Hence, AACE is isosceles  (two equal sides)
Question 16 (¢) (i)
Criteria Marks
» Provides correct solution 2
* Shows AFAC = ZACE, or equivalent merit 1

Sumple answer:

E
A
D

B o = (o
Since AF || DM and

EC || DM then

AF|| EC
ZBAF = ZAEC (corresponding angles, parallel lines AF || EC}
LAEC= AACE (base angles of isosceles triangle ACE)
AACE=ZCAF (allernate angles, parallel lines AF and EC)

So ZBAF = ZCAF, ie AF bisects £BAC

T




