ADVANCED (2027)

Stage 6

Functions (Adv-2027)
Working with Functions (Y11)
Linear Functions

Teacher: Jana Thorrold

Exam Equivalent Time: 40.5 minutes (based on allocation of 1.5 minutes per mark)

3. Functions, 2ADV F1 2015 HSC 2 MC
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What is the slope of the line with equation 2z — 4y + 3 = 0?
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4. Functions, 2ADV F1 2017 HSC 1 MC

Questions

1. Functions, 2ADV F1 2019 HSC 2 MC

What values of z satisfy 4 — 3 < 127

16
A z<_ =2
=773
R [
. = 3

8
C z<-2
=773

8
D. 2> >
=73

What is the gradient of the line 2z + 3y +4 = 0?
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5. Functions, 2ADV F1 2018 HSC 3 MC

What is the z-intercept of the line = + 3y + 6 = 07

2. Functions, 2ADV F1 2024 HSC 1 MC

Consider the function shown.

y

\

Which of the following could be the equation of this function?
AL y=2z+3
B. y=2z -3
C. y=—-22+3
D. y=—-2z—3

A. (—6,0)
B. (6,0)
c. (0,—-2)
D. (0,2)




6. Algebra, STD2 A2 2019 HSC 14 MC

Last Saturday, Luke had 165 followers on social media. Rhys had 537 followers. On average, Luke gains
another 3 followers per day and Rhys loses 2 followers per day.

If z represents the number of days since last Saturday and y represents the number of followers, which
pair of equations model this situation?

A.

Luke: y = 165z + 3
Rhys: y = 537z — 2

Luke: y = 165 + 3z
Rhys: y =537 — 2z

Luke: y = 3z + 165
Rhys: y = 2z — 537

Luke: y =3 + 165z
Rhys: y =2 — 537z

7.

Functions, 2ADV F1 2014 HSC 5 MC

Which equation represents the line perpendicular to 2z — 3y = 8, passing through the point (2, 0)?

A.

B
C.
D

3z +2y=4
3z +2y=6
v —2y=—4
3z —2y==6

. Functions, 2ADV F1 2007 HSC 1b

Solve 2z — 5 > — 3 and graph the solution on a number line. (2 marks)

9. Functions, 2ADV 2011 HSC 3c

The diagram shows a line I, with equation 3z + 4y — 12 = 0, which intersects the y-axis at B.

A second line Iy, with equation 4z — 3y = 0, passes through the origin O and intersects l; at E.

y
A Ly
B NOT TO
E SCALE
10) A
X

a. Show that the coordinates of Bare (0,3). (1 mark




10. Functions, 2ADV F1 2016 HSC 12a*

The diagram shows points A(1,0), B(2,4) and C(6,1). The point D lies on BC such that

AD J_ BC' .......................................................................................................................................................................................
57
B 2, ) e ————ee et ee et e e et et et et et et ettt
D NOT TO
SCALE R R
11. Functions, 2ADV F1 2006 HSC 1e
c(6,1)
- Solve 3 — 5z < 2. (2marks)
O] A(1,0) x
i. Show that the equation of BC'is 3T 4 4y — 22 = 0. (2marks) e e e f e hEesh oLt e L Lh oL h L Lh e eeh ettt et

12. Functions, 2ADV F1 2011 HSC 1e

Solve 2 — 3z < 8. (2marks)




13. Functions, 2ADV EQ-Bank 23 14. Functions, 2ADV EQ-Bank 24

Solve the following simultaneous equations: Solve the following simultaneous equations
3z —4y =5 6r —Ty=—26
x + 2y = 15. (2 marks) 4x + 2y = 16 (2 marks)




15. Functions, 2ADV F1 2009 HSC 5a

In the diagram, the points A and C lie on the y-axis and the point B lies on the z-axis. The line AB has

. . . . Copyright © 2004-25 The State of New South Wales (Board of Studies, Teaching and Educational Standards NSW,
equation y = V3z — 3.The line BC'is perpendicular to AB. Pre ( g )

>]

i. Find the equation of the line BC'. (2 marks)



Worked Solutions

1. Functions, 2ADV F1 2019 HSC 2 MC

4—-3z <12
-3z <8
8
z>_— 2
- 3
= D

2. Functions, 2ADV F1 2024 HSC 1 MC

Gradient is negative (top left — bottom right)

y-intercept = 3 (only positive option)
=C

3. Functions, 2ADV F1 2015 HSC 2 MC

2c —4y+3=0

dy =2z + 3
1 3
Yo —p+ >
2%ty

= C

4. Functions, 2ADV F1 2017 HSC 1 MC

Jy=—2z -4
Y= 2:1: 4
T3 3

= A

5. Functions, 2ADV F1 2018 HSC 3 MC
z-intercept occurs when y = 0:
z+0+6=0

rT=—6

.. z-intercept is ( — 6,0)
= A

Q
=
x.l
M
Q
W
Q
P
s
-+
=19
Q
=
n

6. Algebra, STD2 A2 2019 HSC 14 MC
Luke starts with 165 and adds 3 per day:

y = 165 + 3z

Rhys starts with 537 and loses 2 per day:
y =537 -2z

= B

7. Functions, 2ADV F1 2014 HSC 5 MC

2z — 3y =
3y=2z — 8
2 8
y— 2,2

3773

3 .
Mperp = — bl (myme = — 1 for L lines)
Equation of line m = — — through (2,0)

y—O:f%(m72)
3
y=—5€17+3
2y:—3.’t+6
3z +2y==6
= B

8. Functions, 2ADV F1 2007 HSC 1b

2c —5 > —3
2z > 2
Tz >1
\JI’; ; > X
0 1 2 3




9. Functions, 2ADV 2011 HSC 3c

a. B is y-intercept of I3
When z = 0:
(3x0)+4y—12=0 = y=3
. Bis (0,3)

b. li: 3z+4y—12 =90

4y = — 3z + 12

3
y:—zm+3
3
m(ll):*Z
ly: 4z — 3y =
3y = 4z
y—4a:
3
4
3 4
m(l1)><m(l2)=—z><§:—1

. l1 and [y are perpendicular

11. Functions, 2ADV F1 2006 HSC 1e

3 — bz
—bx

2
-1

INIA

x

Y

1
5

12. Functions, 2ADV F1 2011 HSC 1e

2—-3x <8
-3z <6

:;7:>—E
- 3

T > —2

10. Functions, 2ADV F1 2016 HSC 12a*

i. B(2,4), C(6,1)

.~ Y2y 124
Be o9 — X1 6 —2

| o

Equation of BC, m = —
Y=y =m(z —z1)
y—4=——(z-2)

dy—16 = — 32 + 6
3z + 4y — 22 = 0 ... asrequired.

ii. Perpendicular lines: m; x mgy = — 1
4
mgc=—% = mAng (BCLAD)

13. Functions, 2ADV EQ-Bank 23
3z —4y=5...(1)
z+2y=15...(2)

Multiply (2) x 3:
3z +6y=45...(2)

Subtract (2') — (1) :
10y =40 = y=4

Substitute y = 4 into (2):
r+2x4=15 =2="7

through (2,4):

14. Functions, 2ADV EQ-Bank 24

b6r —Ty=—6...(1)
dz+2=16... (2)

Mult (1) x 2 and (2) x 3:
122 — 14y = —12... (1)
12z + 6y = 48 ... (2')

Subtract (2') — (1):
20y =60 = y=3

Substitute y = 3 into (2):

dr+6 =16 = w:g




15. Functions, 2ADV F1 2009 HSC 5a
i. Gradient of AB = /3
1
=—-— (BC 1L AB
mpc 7 ( )
Finding B,

0=+3z—-3
V3z =3

3
= x

)

1
Equation of BC has m = — % through (\/5,0):

— V3

alS

B(x/ﬁ,

o

y—y1 =m(z — z1)

ii. AB cuts y-axiswhen z =0, y=—3
= A(0,-3)
BC cuts y-axiswhen z =0, y=1
= C(0,1)
SLAC =4
OB =3

Area AABC = % x AC x OB

:%x4><\/§

=23 1
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