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Section 11

Question 11 (a)

Criteria Marks
¢ Provides correct solution 2
* Recognises a conjugate surd, or equivalent merit 1
Sample answer:
2 8 J5+1
J5-17J5+1
_2(J5+1)
A=
(V5) -12
_2(J5+1)
5-1
_2(\5+1)
4
Question 11 (b)
Criteria Marks
¢ Provides correct answer 1

Sample answer:

J(2x+1)4 dx
C(Q2x+1)
205

2x+1)°
=——+c¢
10
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Question 11 (c¢)

Criteria Marks
e Provides correct derivative 2
* Attempts to use the quotient rule, or equivalent merit 1
Sample answer:
d (sinx) u=sinx
dx\ «x
— =Cosx
_ x(cosx)—sinx(1) dx
= 2
X v=x
_ XCOSXx—SInx dv
- 2 —=1
X dx
Question 11 (d)
Criteria Marks
e Provides correct derivative 2
* Attempts to use the product rule, or equivalent merit 1

Sample answer:

_ .3
i()c3><1nx) u=2x
dx du

1 o
=x°x—+3x%xInx *
X v=Ilnx

= x2+3x%xInx “v_
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Question 11 (e) (i)

Criteria Marks
* Provides correct answer 1
Sample answer:
1 )
A =—absinc
2
1 )
= 5x6><6><sm30°
= l X 36 X l
2 2
. Area=9 cm?
Question 11 (e) (ii)
Criteria Marks
* Provides correct answer 1

Sample answer:

Shaded area = Area of sector AOB — Area of AOAB

- fe)-o
_3om_
12

. Area = (37— 9) cm?




NESA 2017 HSC Mathematics Marking Guidelines

Question 11 (f)

Criteria Marks
* Provides correct equation 2
 Identifies the vertex, or equivalent merit 1
Sample answer:
v=(2, 1)
pt=(0, 4)
(x—h)* = da(y—k)
(x—2)* = 4a(y-1)
(0-2)* =4a(4-1)
4 =4a(3)
4=12a
1
a=—
3
4
s (x=2)? = —(y-1)
3
Question 11 (g)
Criteria Marks
e Provides correct solution 2
* Attempts to deal with the absolute value, or equivalent merit 1

Sample answer:

|3x—1|=2
+(Bx-1)=2 -Bx-1)=2
3x—-1=2 —3x+1=2
3x=3 —3x=1

x=1
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Question 11 (h)

Criteria Marks
* Provides correct domain 2
* Attempts to obtain an inequality, or equivalent merit 1
Sample answer:
S (x)=3-x
3—-x20
3>2x
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:

y =’ +4x-7

y =2x+4
when x =1 vy =2+4=6
som=6

y-y, = m(x—xl)
y—-2 = 6(x—+1)

y =6x—-8
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Question 12 (b)
Criteria Marks
* Provides correct solution 3
* Obtains the primitive of an integrand for the volume, involving the square >
of the function, or equivalent merit
* Obtains an integral for the volume involving the square of the function, 1

or equivalent merit

Sample answer:

v:nf(m)zdx

-2

2
= 2nj (16—4x2)dx
0

— 4 3 2
=7 16x—i}
3 1

=2r 32—33—2—0+0}

12
Volume = il units’
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Question 12 (¢)
Criteria Marks
* Provides correct solution 3
* Finds the three correct equations and attempts to solve, or equivalent merit 2
* Finds a valid equation linking a and d, or equivalent merit 1

Sample answer:
Ty =a+4d=200
Ss =a+a+d+a+2d+a+3d=1200

a+4d =200 ——O@
4a+6d = 1200 ———@
4a+16d =800 —Dx4

Subtracting 10d = -400

d = -40
a+-160 = 200
a = 360

T, = 360 +9 x 40
=0
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Question 12 (d) (i)

Criteria

Marks

¢ Provides correct answer

Sample answer:

Point A (-4, 0) to the line y=x-2

x-y=-2=0
a=1 b=-1
‘ax1+by]+c‘

Perpendicular distance =

Ja* +b?

c=-2

| Ix—4+-1x0-2|

V12 +(=1)?

5
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Question 12 (d) (ii)
Criteria Marks
* Provides correct solution 2
* Finds the length of DC, or equivalent merit 1
Sample answer:
1
A=—(a+b)h
Sa+b)
h =32 and one length (AB) = 52
Other length is distance CD = \/(3 —0)? +(1--2)
=v9+9
= 18
= 32
1
So A = 5(5\/5+3\/§)><3\/§
= % X 8/2 x 342
_24x2
2
. Area = 24 units’
Question 12 (e) (i)
Criteria Marks
» Provides correct answer 1

Sample answer:

P (even number) = %

~10-
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Question 12 (e) (ii)

Criteria Marks
» Provides correct answer 1
Sample answer:
Probability (at least 1 even number)
= 1 — Probability (all odd numbers)
3 3 3
=1-=X=X=
5 5 5
_ o8
125
Question 12 (e) (iii)
Criteria Marks
» Provides correct answer 1
Sample answer:
P (even, odd, odd) = % X E X é
5 5 5
_18
125
Question 12 (e) (iv)
Criteria Marks
» Provides correct answer 1
Sample answer:
P (exactly one even)= 3 X 2 X 3 X 3
5 5 5

_ 54
125

—11 -
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Question 13 (a)
Criteria Marks
* Provides correct solution 3
. Attqmpts to expand each term and evaluate the cosine term, or equivalent ’
merit
* Correctly uses the cosine rule, or equivalent merit 1

Sample answer:

x-4 13

60°

x+4

Using cosine rule:

132 =(x+4) +(x—4)> = 2(x +4)(x — 4)cos60°

169:x2+8x+16+x2—8x+16—2(x2—16)><%

=2x2+32-x%2+16

=x2 +48
121=x2

x =121

=+11

But x — 4 > O since it is a length
So x>4
sox=11

—12 -
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Question 13 (b) (i)

Criteria Marks
* 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 points, or equivalent merit 2
¢ Differentiates and sets % =0, or equivalent merit 1

Sample answer:
y=2x+3x>-12x+7

@:6x2+6x—12
dx

:6(x2+x—2)

dzy
W = 6(2X + 1)

) .o d
For stationary point, 4 _ 0
dx

% +x-2=0

_ —1+12-4(=2)

2

X

_—1%3
2
=1 or -2

Whenx=1, y=21°+301)*-12()+7
=0
d—zfz6(2(1)+1)=18 >0
dx

Concave up
(1, 0) is a local minimum.
When x =2, y=2(-2)>+3(=2)* —12(-2)+7
=27

2
4y _6(2(-2)+1)=-18<0
dx

Concave down

(-2, 27) is a local maximum.

— 13-
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Question 13 (b) (ii)
Criteria Marks
* Provides correct sketch 2
» Sketches a cubic curve, or equivalent merit 1
Sample answer:
Vi
(=2,27)
(1,0 x
Question 13 (b) (iii)
Criteria Marks
* Provides correct answer 1

Sample answer:

From the graph, ? is positive when x > 1 or x < -2
X

_ 14—
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Question 13 (c)
Criteria Marks
¢ Provides correct solution 2
* Obtains the quadratic in m, or equivalent merit 1
Sample answer:
1 12 2
mzﬁ,nﬂz@ﬂ =3
2 1
B3+13-6=0
2 _
m-+m—-6=0
(m-2)(m+3)=0
m=2 or m=-3
1 1
t3=2 or t3=-3
=38 t=-27
Question 13 (d)
Criteria Marks
¢ Provides correct solution 3
* Provides correct primitive, or equivalent merit 2
» Attempts to integrate the expression, or equivalent merit 1

Sample answer:

d—V: 2t2 whent=0, V=0
dt 1+t
10
2
V:J Ldi
0 1+1¢
10
=[In(1+)],

=1n(101)—1Inl

=In(101)  (£4.615..)

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

—15-
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Question 14 (a)

Criteria

Marks

¢ Provides correct sketch

* Indicates correct amplitude and period, or equivalent merit

* Indicates correct amplitude, or equivalent merit

Sample answer:

v

y=4+ 3isin2x

Question 14 (b) (i)

Criteria

Marks

¢ Provides correct answer

Sample answer:

T

3
J cosxdx
0

Il
1

)

Z.

=

=
L 1
[e] w‘:]

W[

—16-
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Question 14 (b) (ii)

Criteria

Marks

¢ Provides correct solution

* Attempts to apply Simpson’s rule, or equivalent merit

Sample answer:

T
z T
3 —=0

cosxdx = 3

[COS(O) + 4cos(%j + cos%}

= 1_1+4(£]+1}
2 2

Question 14 (b) (iii)

Criteria

Marks

¢ Provides correct answer

Sample answer:

NE £[3+4\/§}

Z 18| 2
18\/§%n[3+4x/§]
183

TE—
3+43

—17 -
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Question 14 (c¢) (i)

Criteria Marks
¢ Provides correct solution 1
Sample answer:
C(t) =AM
d_C =k xAel
dt
= kC, as required
Question 14 (c) (ii)
Criteria Marks
e Provides correct solution 2
1

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

Sample answer:

(=5730  C=+,
2

C0)=A
1 1
—C0) = -A
2 ©) 2
Ly = 05730k
2
In— = 5730k
2

1

k = ln(—) + 5730
2

k = —-0.00012

_ 18-
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Question 14 (c) (iii)

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

Sample answer:

C(r) =0.94 t=72
0.94 = Ak

In(0.9) = kt

In(0.9)
k

=

t = @ or using k=-0.00012

= _In(09) t=878.0042...
—-0.00012...

=~ 870.9777... t =880 years
= 870 years

—19-
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Question 14 (d)

Criteria Marks

¢ Provides correct solution 3

* Obtains an expression for the area involving k with integration complete,
or equivalent merit

* Attempts to use integration to find the area of the shaded region,
or equivalent merit

Sample answer:

rl

Area =2 (k(l—xz)—Zk(xz—l))dx
J0
rl
=2 (3k-3kx?)dx
J0
1
=6kJ (1—x2)dx
0
=6k[x—lx3}l
3o
= 4k
4k =8
k=2

~20-
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Question 15 (a)

Criteria Marks
* Provides correct solution 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 ZBAC, ZCAD, and ZDAE, are equal (corresponding angles
in congruent triangles)

ZAED is the base angle of an isosceles triangle.

E
2 x ZAED + x = 180 (angle sum of a triangle)
A X ’
’ So LAED = 180=%
D
ZAED + ZEAB = 180  (cointerior angle —AB|| ED)
180-x 3¢ — 180
2
180 —x + 6x = 360
5x = 180
x = 36

—-21 -
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Question 15 (b) (i)
Criteria Marks
* Provides correct solution 2
* Obtains M, = X(1.0035) — 2500, or equivalent merit 1
Sample answer:
.042
M, =X><(l+&)—2500
12
= X(1.0035)-2500
M, =((X(1.0035)-2500)+ X )1.0035 - 2500
=X(1 .0035)2 + 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, )
or equivalent merit
* Obtains an expression for Mg, or equivalent merit 1

Sample answer:

At the end of 4 years = 48 months, Mg = 80 000

)((1.003548 dot ] .0035)— 2500(1 003547 +...+ 1) =80 000

= 80000

Y 1.0035(1.003548 —1) 2500(1.003548 —1)
0.0035 - 0.0035

1.0035(1.003548 - 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 2
* Finds correct primitive, or equivalent merit 1
Sample answer:
Particle 1 ~ when r=0 x,=0 v,=3 and a =6t+¢"
v, is a primitive of a,
2
v, = o —'+k
2
=3 —e'+k
When =0 v =3
3=3x0-e"+k
=-1+k
4=k
So v, =3 +4-¢"
Question 15 (c¢) (ii)
Criteria Marks
* Provides correct solution 2
* Equates velocities, or equivalent merit 1

Sample answer:
v, =V,

3P +d—el=6t+1-¢"!

3 —6t+3 =0

3(z2—2z+1) -
3(1-1?% =0
t=1

_23_
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Question 15 (c) (iii)

Criteria Marks
* Provides correct solution 3
* Obtains cubic equation in ¢, or equivalent merit 2
* Finds x, or x,, or equivalent merit 1

Sample answer:

Show that the particles do not meet for # > 0

v1=3t2+4—e_t SO

31
Y= +4t+e'+C

When =0 x1:O

(e)
Il

0+0+1+C
-1

W
o
a
I

X =L +dt+e’ 1

_ —t
v, =6t+1-¢
61
Xy = — +i+e’ +k
2

=3P +r+e’+k
When =0 x2:O

3x0°+0+1+k=0

k=1
So x, =3 +t+e’ 1
If particles meet x, = x,
So P+dt+e’—1 =32+t+e' -1

P32 +4t—t=0
£-32+3t=0
t(t2—3t+3) =0

t=0 (atorigin)

,_3E9-4x%3
2

or

9-12<0 so quadratic has no solutions.

... particles do not meet for # > 0

(alternative method)
Since both particles start at the origin,
v =3 +3+(1-¢")
=317 +3+(v, —61)
=v, +3( —20+1)
= v, +3(r—1)*
So P, is never slower than P,.

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

. P, will always be ahead of P,

. The particles never meet (¢ > 0).

_24—
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Question 16 (a) (i)
Criteria Marks
e Provides correct solution 1
Sample answer:
By Pythagoras’ theorem
AE =+x*+25
DE =9 —x, so
BE = 49+ (9—x)?
L=x2+25+49+(9-x)
Question 16 (a) (ii)
Criteria Marks
* Provides correct solution 3
* Obtains = )« , or equivalent merit )
Jx2+25 49+ (9 x)?
* Correctly differentiates \/x2 + 25, or equivalent merit 1

Sample answer:
dL _ X _ (9—1x)
de 2125 49+ (9-x)

d_L:O X 9—x

ey =
dx Ve 425 \J49+(9— x)?

= sino =sinf

since in AACE, sina = @
AFE

X
25+ 22

in ABDE, sinf3 = £D
EB

_ 9—x
JO-x)?+49

_25-—
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Question 16 (a) (iii)

Criteria

Marks

¢ Provides correct solution

* Makes some progress

Sample answer:

sind=sinB = o= (since &, facute)

AACE ||| ABDE (equiangular)

Question 16 (a) (iv)

Criteria

Marks

¢ Provides correct solution

Sample answer:

L
From parts (i1) and (ii1) there is only one value of x for which aL =0for0<x<9

For x =0 L2 <0

orx dx J130
il 9

F =9 —= >0

orx dx  J106

) 3 . ) . .
Hence, since x = 3Z 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
* Obtains —1<1- % <1, or equivalent merit 2
* Recognises % = 2, or equivalent merit 1

Sample answer:

S, = =2
1-r
L
2
r=1-2
2

Now |r|<1 so ‘l—ﬁ

“1<1-2<1

-2<2-a<?2
2>a-2>-2
4>a>0

O<a<4

27—
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Question 16 (c¢) (i)
Criteria Marks
* Provides correct solution 3
» Shows BD = DE, or equivalent merit 2
» Shows ABDM is similar to ABEC, or equivalent merit 1
Sample answer:
Since BM =MC (given)
then BD=DFE (equal intercept)
o BD =DA + AE
and BD=DA +AC (given)
ie DA+AE = DA+AC
AE = AC
Hence, AACE is isosceles (two equal sides)
Question 16 (c) (ii)
Criteria Marks
* Provides correct solution 2
* Shows LFAC = ZACE, or equivalent merit 1

Sample answer:

E
A
D

B i 2 C
Since AF || DM and

EC || DM then

AF || EC
ZBAF = ZAEC (corresponding angles, parallel lines AF || EC)
LZAEC = ZACE (base angles of isosceles triangle ACE)
ZACE = LCAF (alternate angles, parallel lines AF and EC)

So ZBAF = ZCAF, ie AF bisects ZBAC

_28—
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2017 HSC Mathematics
Mapping Grid
Section I
Question Marks Content Syllabus outcomes
1 1 6.2 P5
2 1 1.3 P3
3 1 12.5 H3
4 1 10.4 H6
5 1 12.2 H3
6 1 4.3 P4
7 1 5.2 P3
8 1 44,64 P4
9 1 10.8 H7
10 1 14.3 H6
Section II
Question Marks Content Syllabus outcomes
11 (a) 2 1.1 P3
11 (b) 1 11.2 H5
11 (c) 2 8.8,13.5 H5
11 (d) 2 8.8,12.5 H3
11 (e) (i) 1 2.3 P4
11 (e) (ii) 1 13.1 H5
11 () 2 9.5 P5
11 (g) 2 1.2 P4
11 (h) 2 4.1 P5
12 (a) 2 8.4 P6, P7
12 (b) 3 114 H8
12 (¢) 3 7.1 H5
12 (d) (1) 1 6.5 P4
12 (d) (i) 2 6.8 H5
12 (e) (i) 1 3.1 H5
12 (e) (ii) 1 33 H5
12 (e) (iii) 1 32 H5
12 (e) (iv) 1 33 HS5
13 (a) 3 14,55 P3, P4
13 (b) (1) 4 10.2 H6
13 (b) (ii) 2 10.5 H6

—29_
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Question Marks Content Syllabus outcomes
13 (b) (iii) 1 10.1 H6
13 (c) 2 9.4 P4
13 (d) 3 14.1 H5
14 (a) 3 13.3 H5
14 (b) (i) 1 13.6 H5
14 (b) (ii) 2 11.3 H5
14 (b) (iii) 1 11.3 P3, HS
14 () (i) 1 14.2 H5
14 (c) (ii) 2 14.2 H5
14 (c) (iii) 2 14.2 H5
14 (d) 3 114 H8
15 (a) 3 2.4-6 H2, H5
15 (b) () 2 7.5 H5
15 (b) (ii) 3 7.5 H5
15 (¢) (i) 2 14.3 H5
15 (c) (ii) 2 14.3 H5
15 (c) (iii) 3 9.2,14.3 H5
16 (a) (1) 1 23 P4
16 (a) (ii) 3 10.6 H5
16 (a) (iii) 2 2.3,2.6 P4, H5
16 (a) (iv) 1 10.6 H5
16 (b) 3 7.3 H5
16 (c) (i) 3 2.4-6 H2, H5
16 (c) (ii) 2 2.4-6 H2, H5

—-30-
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