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Section A: Compulsory Questions

Sub-Section: Solve and Graph Linear Equations and Inequalities @

Question 1 )

Solve the following linear equations and inequalities for x.

a. 3x+2=20

Jr=18 = z =40

b. 2x+6=3(x—-4)

2Zr+6=3r—12 = =18

C. bSx+2<4x+7

T < h

Question 2
Solve the following linear equations and inequalities for x.

a 3x+2=9x+3

br=-1 = 2= —=
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2x+3

b. 5> 3(x—4)
39
2430 -3 = =T = < —
c. EB<gx+7
- - - 25
Br+3>232r 428 = 2B >22Wr = x> ~ 57
i
Question 3 ))}

a. Sketch the line governed by the equation 2y — 4x = —6 on the axis below. Label all axes intercepts.

10
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b. Shade the region governed by the equation 2y — 4x < —6 on the axis below.

Y

/1

10

rd

Question 4 Tech-Active.

Solve the inequality%(Sx — 3) > 2x +8forx.

< -2,
=77

T Mathematica: Casio:
solve(1/4(5x—3)22x+8, x)

1
e inl1):= Roduce[; (5%-3) 22x+8, x]

1
solve(—- (5-x—3)22- x+8x
4 35
outll] x =< - ?
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Q

Sub-Section: Find the midpoint and distance between two pointsor @
functions

Question 5 )

a. Find the midpoint of (1, —3) and (5, —9).

1+5 —3-19 -
( 5 3 ) (3, —6)

b. The points (a, b) and (1,3) have a midpoint (2, 4). Find the values of a and b.

a+ 1 h+3 B
‘2 =2 = r:—;‘}-rutulT—-l == h=50

Question 6

a. Find the distance between points (2, 3) and (5, 2).

d =0+ 1 = +/10.

b. Thecurvey = (x —1)? + k and the line y = 1 has a minimum vertical distance of 5. Find the value of k.

The parabola has a minimum at (1, k). Therefore 5=k -1 = k=10

Space for Personal Notes
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Question 7

The distance between the point (1, 1) and a point P on the line y = 2x + 1is 5 units. Find all possible
coordinates for P.

d=+({z—1P+(2z+1-1)2=5
= -2+ 144" =25
hat —2r—24=10
_ 24 ./4 4480
10

iL

Substitute these z-values into the line y = 22 + 1 to get possible coordinates for P as

12 29
(—2,—3) and (TT)

. 0 ]

V) )

Question 8 Tech-Active.

The distance between the point (1, 2) and a point P on the line y = x — 1is 5 units. Find all possible coordinates

for P.

—d= g"{.;" — 1P +(z-1-2PF =4 = 2 =2%+7. Therefore possible coordinates are

| (2-vT.1-vT) and (2 + VT, 1+ V7).

Space for Personal Notes

MM12 [1.1] - Linear and Coordinate Geometry - Homework Solutions




G-lo NTOUREDUCATION VCE Methods % Questions? Message +61 440 138 726

Sub-Section: Find parallel and Perpendicular Lines

Question 9
State whether the following lines are parallel or perpendicular.

a y=2x+1landy =2x+3

)

) = hity == parallel.

b. y=3x+3andy=—§x+2

m1 # mz2 = —1 == perpendicular,

Question 10

Find the equation of the line that is parallel to the line y = 2x + 1 and passes through the point (2,3).

Since the line is parallel to y = 22 + 1 it must have the form y = 2z + ¢
Sub in the point (2,4) = 3=44+¢ = c=—1
The line 15 y = 2z — 1.
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Question 11

Find the equation of the line that is perpendicular to y = 3x + 6 and passes through the point (3,2).

V) )

i . . | . .
[he line has gradient —3 and passes through (3, 2} therefore,

1
y—2= —.E_lL-r' —3)

Question 12 Tech-Active.

Find the equation of the line that is perpendicular to y = 2x + 1 and passes through the point (1,2).

- , , l . .
Ihe line has gradient -5 and passes through (1,2} therefore,

Space for Personal Notes
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Sub-Section: Finding the angle between a line and the x-axis or between @
two lines

Question 13 )

Find the angle that y = x + 1 makes with the positive direction of the x-axis.

f = tan '[li = 457,

Question 14

A line that makes an angle 60° with the positive x-axis passes through the point (1,1). Find the equation of the
line.

We know that the gradient m = tan(60) = /3. Now since we know the gradient and a point we
— 1 can find the equation of the line. | I

Space for Personal Notes
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Question 15

It is known that the linesy =mx + landy =3x —1
possible values of m.

V) )

make an angle of 45° when they intersect. Find all

solve the two cases separately.

m

i

1
Conclude that m = -2 or m = o

The formula for the angle & between two lines with gradients ey and mg is given by

here we have my = m and ma = 3 and # = 45° = tan(d) = 1. Therefore,

. |ty — mg
tan(f) = 7'

11+ .'r.'|r.llg|

m =34
1+ 3m

=4

1+ dme

d=1+3m = m=

d==-1—-dm = m=

Question 16 Tech-Active.

Find the acute angle made between the lines y = 2x + 1 and y = x — 1. Give your answer in degrees

correct to two decimal places.

6 = |tan™'(2) — tan~'(1)| = 18.43°

I Mathematica:

1.1

|tan(2)-tan(1)| 18.4349 | ouidl- 18.4349

nlal= Abs[ArcTan[2] - ArcTan[1]] /Degree // N

Casio:
abs{tan™(2)~tan™(1))
18.43494882
D

Alg Decimal Real Deg
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|
Q

Sub-Section: Find the unknown value for a system of linear equations @

Question 17 )

Consider the simultaneous linear equations
y = 2kx + k
y=2x+3
where x,y € R and k is a real constant.

a. Find the value(s) of k for which the system of equations has no solution.

Lines must be parallel for no solution — k& = 1. Then we have y = 20 + 1 and y = 2z + 3

which mever intersect. Hence no solution if & = 1.

b. Find the value(s) of k for which the system of equations has infinitely many solutions.

Mo wvalue of &k will result in the system having infinitely many solutions. This is because there
can only be infinitely many solutions if the lines are identical. No value of & will make the lines
ilentical

¢. Find the value(s) of k for which the system of equations has a unique solution.
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Question 18
Consider the simultaneous linear equations
—2x—ky = —4
(k—Dx+6y=2(k-1)
where x,y € R and k is a real constant.

a. Find the value(s) of k for which the system of equations has no real solution.

The gradients st be equal for a possibility of there being no real solutions.

—2 k-1
—k i
== k(k—-1)=12
k*—k-12=10
(E—a)k+3 =10
If & =4 the lines are —2r + —dy = —4 and 3x + Gy = 6. These lines are identical therefore
infinitely many solutions if k = 4.
If £ = —3 the lines are —2r + 3y = —4d and —dr + 8y = -8 = dr 4+ ¢ = 1. These lines are
identical therefore infintelv many solutions if & = 4.
Therefore, there is no value of & for which the system will have no real solutions.

b. Find the value(s) of k for which the system of equations has infinitely many solutions.

From above. The system will have infinitely many solutions for &= -3, 4.

¢. Find the value(s) of k for which the system of equations has a unique solution.

Space for Personal Notes
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Question 19

Consider the simultaneous linear equations

kx+3y=26

x+ (7-2k)yy=2

where x,y € R and k is a real constant.

a. Find the value(s) of k for which the system of equations has no real solution.

V) )

Equate the gradients.
1
T-2k

S

Th—2k=13
2 —Tk+3=0

2k -1)k-3)=0
1

k= oo

| Mow equate the y-intercepts,

only.

Therefore if & = 3 the lines are the same. So there is no real solution for & =

b. Find the value(s) of k for which the system of equations has infinitely many solutions

From above there are infinitely many solutions if & = 3.

c. Find the value(s) of k for which the system of equations has a unique solution.

Space for Personal Notes
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Question 20 Tech-Active.

Consider the simultaneous linear equations

kx +

2x + (k—1y =3

where x,y € R and k is a real constant.

Find the value(s) of k for which the system has no real solution.

2y =06

k 2
. lve — — — =
S0(2 k-1

Spaq

— k

1+ /17
=—D Now equate the y-intercepts
6 3
= = k=2
2 k-1

Therefore, it is not possible for both lines to have the same gradient and y-intercept. The system
has no real solution when

k

Mathematica:

a)-= Snlve[K/‘Z = ﬁ, k]

3

6
2 nls Sulve[- e —
2 k-1

k=2 tlsl= {{k =2}

117

2

solve(k/2 = 2/(k=1),k)
_-V17 1, V1T L}
[k' 2 T2k
2 ’ g . _ 3
solve(B/2 = k—l'k)

q {k=2)
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8’ >
Sub-Section; Final Boss @

Question 21
Consider the points A(1, 2) and B(3,6).

a. Find the equation of the line segment AB.

-
4=

The gradient of AB 1=
AR is

a2
T = 2 and the point (1,2) is on the line. Therefore the equation of

y—2=2xr-1)

y =2

There is another point C such that A is the midpoint of the line segment CB.
b.

i. Find the coordinates of C.

Let [z, ) be the coordinates of . Then,

T+ 3 u+ 0 .
—=1=1=-1 and —/ =2 = y=-1

Therefore (-1, —2].

ii. Find the length of CB.

d= -1 -3+ (-2 —6)7 = 4% + 8 = 8 = 445,

c. Find the equation of the perpendicular bisector of the line segment CB.

Perpendicular to B¢ = gradient = ——, and the line goes through A1, 2) since it is a
n |

hisector. Therefore,
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d. Hence, find the minimum distance between the line segment CB and the line y = 2x — 4.

e.

f.

'8 is on the line ¢ = 27 and is parallel to y = 2¢r — 4. The minimum distance will be on a
. 1 ]

perpendicnlar line joining the two parallel lines. Take y = —x + 5 o be our perpendicular

line. Solve,

1 i

—;J'+£-.’r == 1 =1
1 & o i 13 oL
—!..-+E—_.|—I. -\!J_I '\J—_r.

- . 14 6
['herefore the shortest distance is the distance between (1.2) and L — )
o

=) () - /B4

Sketch the line segment BC, the line y = 2x — 4 and the perpendicular bisector of BC on the axes below.
Label the points A, B and C

-6 -4 -2 CJ 2 4 (2]

-2

-4

>

It is known that the linesy = mx + 1landy = 2x — 4 make an angle of 45° when they intersect. Find all
possible values of m.

The formula for the angle 8 between two lines with gradients my and mg is given by
|
My — Mg
tan{f) = |—2 =
1+ myma|
hore we have my, = m and me = 2 and # = 45 = tan(@) = 1. Therofore,
I mo—2
| 1+ 2m|
m— 2
; = +1
14 2m
solve the two cases separately.
m-—2=1+2m =+ m= -1
m—2=—-1-2m — m=_—.
J ¥ l
Conclude that m = =3 or m = 5
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Section B: Supplementary Questions

Sub-Section: Solve and Graph Linear Equations and Inequalities @

Question 22 )

Solve the following linear equations and inequalities for x.

a. 3x+8=20

b. 2x+6=3(x—-2)

C. bx+2<4x+10

Question 23
Solve the following linear equations and inequalities for x.

a 3x+2=12x+3

9r=-1 = z=—¢
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2x+3
3

> 3(x —5)

48
2r4+3>092 -4 = B>Tr = <

5x+3

<10x+8

20
hr+3>24dr+32 = -20>36r = x> ~aF
akck

Question 24 ))}

a. Sketch the line governed by the equation 2y — 4x = —8 on the axis below. Label all axes intercepts.

10
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b. Shade the region governed by the equation 2y — 4x > —8 on the axis below

— Y

Solve the inequality%(Sx — 3) > 2x +8forx.

Space for Personal Notes
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Q

Sub-Section: Find the midpoint and distance between two pointsor @
functions

Question 26 )

a. Find the midpoint of (1, —3) and (6, —10).

(256

Pt | =4
|
h:ul'-‘?

|
e S

b. The points (a, b) and (3,4) have a midpoint (2, 3). Find the values of a and b.

el =2 = a=1 and Lhc =3 = =2
2 2
Question 27
a. Find the distance between points (2, 5) and (5, 2).
d=+9+9=3v2

b. Thecurvey = (x —1)? + k and the line y = 3 has a minimum vertical distance of 4. Find the value of k.

The parabola has a minimum at (1, &), Therefore 4 =k -3 = k=T.

Space for Personal Notes

MM12 [1.1] - Linear and Coordinate Geometry - Homework Solutions ‘20




G-OONTOU REDUCATION VCE Methods % Questions? Message +61 440 138 726

Question 28 )))

The distance between the point (2,2) and a point P on the line y = 2x + 2 is 4 units. Find all possible
coordinates for P.

d=+(z -2+ (2z+2-27 =4
— 2 —dx+4+42° =16
— Gr® —dr —12 =)
4+ ».,m
10

__5,

—_— ] [

3]

Substitute these z-values into the line y = 22 + 2 to get possible coordinates for P as

— G2 .
(—;J. —;) and (2,6).
Y [ 8]

Question 29 ))) )

The distance between the point (1, 2) and a point P on the line y = 3x — 1 is 4 units. Find all possible
coordinates for P.

i \,m
I

E=(r—12+{3z-3)2=16 = z= . Therefore points are

5-2v10 2, 5+ 2410 2
(%-—:Lﬂ I[]—.’:}) and (’Jrf.;[:wl:wa))
o} ok [ ] ]

Space for Personal Notes
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Sub-Section: Find parallel and Perpendicular Lines

Question 30
State whether the following lines are parallel or perpendicular.

a y=3x+1landy =3x+3

)

) = ity == parallel.

b. y=2x+3andy=—%x+2

iy ®% ma = —1 == perpendicular,

Question 31

Find the equation of the line that is parallel to the line y = 2x + 1 and passes through the point (5,2).

Since the line is parallel to y = 22 + 1 it must have the form y = 2z + ¢
Sub in the point (5,2) = 2=104+¢c = c= —8
The line 1s y = 2z — 5.

Space for Personal Notes

MM12 [1.1] - Linear and Coordinate Geometry - Homework Solutions

C




(S4ONTOUREDUCATION

VCE Methods 'z Questions? Message +61 440 138 726

Question 32

Find the equation of the line that is perpendicular to y = 3x + 6 and passes through the point (6,3).

V) )

1
The line has gradient — 3

and passes through (6, 3) therefore,

1
y—3= —?;.r' — 6]

— l . =
i 3 T+ a.

Question 33

Find the equation of the line that is perpendicular to y = +/3x + 1 and passes through the point (2,4).

y)) )

, , 1 .
The line has gradient __i and passes through (2, 4} therefore,
W

L
y—4d=———(z-12)

Y
Lot 2

y=— I
) V3

Space for Personal Notes
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Sub-Section: Finding the angle between a line and the x-axis or between @
two lines

Question 34 )

Find the angle that y = —x + 1 makes with the positive direction of the x-axis.

f = tan—!{—1) = 135%.

Question 35

A line that makes an angle 30° with the positive x-axis passes through the point (1,1). Find the equation of the
line.

We know that the gradient m = tan(30) = —__‘;_ Now since we know the gradient and a point we
W

can find the equation of the line.

—1=—(zx—-1)
y 73 )
_ 1 L |

r+ 1

y=—fpr+l-—
V'3 V3

Space for Personal Notes
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Question 36 )))

It is known that the lines y = mx + 3 and y = 4x — 2 make an angle of 45° when they intersect. Find all
possible values of m.

The formula for the angle # between two lines with gradients m, and m- is given by

) my — Hia
tan(d) = - =

1+ myma

here we have m; = m and ms = 4 and ¢ = 45° = tan(#} = 1. Therefore,

m—4

1+ 4dm

m —4

1+ dm

solve the two cases separately.

m—4d=1+4m =+ m=-2
i.J
m—d=—-1—dm = m= ~3

. ]
Conclude that m = -3 or m =

on| o

Question 37 ))) )

X

Find the acute angle made between the linesy = v3x + 1and y = NG

— 1. Give your answer in degrees
correct to two decimal places.

=3

§ = |tan~ (/3] — tan™? ( ) = 60 — 30 = 30°

LY
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|
Q

Sub-Section: Find the unknown value for a system of linear equations @

Question 38 )

Consider the simultaneous linear equations
y =kx + 6
y=2x+5
where x,y € R and k is a real constant.

a. Find the value(s) of k for which the system of equations has no solution.

Lines must be parallel for no solution == &k = 2. Then we have y = 2r + 6 and y = 22 + 5
which never intersect. Hence no solution if & = 2.

b. Find the value(s) of k for which the system of equations has infinitely many solutions.

— No value of & will result in the system having infinitely many solutions. This is becanze there ——
can only be infinitely many solutions if the lines are identical. No value of & will make the lines
identical.

¢. Find the value(s) of k for which the system of equations has a unique solution.

Space for Personal Notes
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Question 39
Consider the simultaneous linear equations
—3kx+y =k
—3x+ky=-1
where x,y € R and k is a real constant.

a. Find the value(s) of k for which the system of equations has no real solution.

The gradients must be equal for a possibility of there being no real solutions.

3 .
3k = = = k=3 = k==l
If £=1 the lines are —3r + y = 1 and —3x + y = —1. Therefore no solution if & = 1.

If #= —1 thelinesare 3r+y=—1land —3r—y=—-1 = 3x+y = 1. Therefore no solution
if b= —1.

b. Find the value(s) of k for which the system of equations has infinitely many solutions.

From above. The system will never have infinitely many solutions,

¢. Find the value(s) of k for which the system of equations has a unique solution.

Space for Personal Notes
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Question 40
Consider the simultaneous linear equations
kx+y=2
2x + (k—=2)y=4
where x,y € R and k is a real constant.

a. Find the value(s) of k for which the system of equations has no real solution.

V) )

The gradients must be equal for a possibility of there being no real solutions.
2

|r|'_2

k= = k=143

) . 4
The y-intercepts are the same if 2 = T3 = k=4

Therefore no real solution if & =1+ /3

b. Find the value(s) of k for which the system of equations has infinitely many solutions.

From above., The system will never have infinitely many solutions,

c. Find the value(s) of k for which the system of equations has a unique solution.

Fe B\ {1 —+3,1+3)

Space for Personal Notes
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Question 41 )}) )

Consider the simultaneous linear equations
(k —2)x+3y =5
4x +(k+ 1)y = k+7
where x,y € R and k is a real constant.

Find the value(s) of k for which the system has no real solution.

k—2 4 1+ /57
1 Solve a7 Tl = k= ; !

. We check and see that both these values of & result in no f——
solution.

1+ 457
.) -

E
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