Chapter 1 - Reviewing linear equations
Solutions to Exercise 1A
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3 a
2y-4=6
2y =10
y=35
b
3t+2=17
3t=15
t=5
c
2y+5=2
2y =-3
3
=3
d
Tx-9=5
Tx =14
x=2
e
2a -4 =17
2a =11
L1
2
f
3a+6=14
3a =8
a=d
3
i Y
§—11=6
%:17
y =136

Cambridge Senior Maths AC/VCE
Mathematical Methods 1&2

ISBN 978-1-107-52013-4
Photocopying is restricted under law and this material must not be transferred to another party.

W =~

W~ A=
Il
_ W= N =

+
(9]
Il
O

= Wl
Il
N

14 -3y =238
-3y=-6
y=2

3x=4
_4
)
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¢ 3x-2=8-2x S T
8373
5x=10 5
210
x=2 6
5x =60
5a 2(0y+6)=10 Sox=12
+6=5
Y h x+d=
y=5-6=-1 . 2
—Z =4
b 2y+6=3(y—4) 2
-x=-8
2y +6 =3y—12
x=28
-y =-18
y:18 i 7x+3:9x—8
2 4
c 2(x+4)=Tx+2 14x+6 =9x -8
2x+8=Tx+2 S5x=-14
—5x=-6 _ x:—E
6 5
X==
5

2 2 4
j 5(1—2X)—2X:—§+§(2—3X)

d 5(y—3) =20y +4
(=3)=22y+4) 10(1 = 2x) = 30x = =6 + 20(2 — 3x)

5y-15=4y+38
10 — 20x — 30x = —6 + 40 — 60x
S5y—4y=18+38
10x =24
y=23 12
S X = ?
e x—6=2(x-3)
4y -5 2y-1
x—6=2x-6 Kk Y _ 2 —
. 2 6 7
T (12y = 15) = 2y — 1) = 6y
x=0 12y —15-2y+ 1 = 6y
2 _
£ y% —4 4y = 14
) 7
y+2=12 LY E3
y=10
3
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ax+c

6 a ax+b=0 h 5 =
ax =-b ax+c=bd
b
X =— ax =bd - c
a
_bd—c
b cx+d=e X = a
cx=e—d
e—d 7 a 02x+6=24
X =
¢ 0.2x=-3.6
¢ alx+b)=c x=-18
c
x+b=-— b 0.6(2.8 - x) = 48.6
x=S_bp 2.8 - x=281
a
—x=78.2
d ax+b=cx
x=-782
ax—cx=-b
Me—a)=b . 2x-;—12:6.5
X = b 2x+ 12 =455
c—a
x+6=22.75
x ox_
€ "7 . x=1675
bx+ax = ab
d 05x-4=10
x(a+ b) =ab
0.5x=14
ab
X = a+b S x =28
b 1
f 2429 e ~-(x—10)=6
X X 4
x=a+b x—10=24
g ax—-b=cx—-d X =34
ax—cx=b-d f 64x+2=32-4x
x(a—c)=b-d 104x=1.2
b-d 1.2 3
X = X=—=—
a-—c 104 26
4
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b—cx a-cx a b a+b

8 + +2=0 9 -

- b x+a x-b x+c
b(b — ex) + ala — ex) + 2ab = 0 a(x—b)+b(x+a):a+b
2 i (x + a)(x - b) X+c
b"—bex+a” —acx+2ab=0 ax—ab+bx+ab a+b
b + a* + 2ab = acx + bcx @+ax-b)  x+c
(a+b) = cx(a+b) axibx __axh
b (x+a)(x-b) x+c

X = - X !

solongasa+b#0 x+a)x—b) x+c
x(x+co)=&x+a)x—-Db)
x> +cx = x> +ax —bx—ab
cx—ax+bx=—-ab
x(a—b—-c)=ab
ab

a-b-c
solongasa+b+#0

X =

5
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Solutions to Exercise 1B

1 a x+2=6
x=4

b 3x=10
10
3

X

c 3x+6=22
3x =16
_16

X =

3
d 3x-5=15
3x=20

20
3

X

e 6(x+3)=56

23 56 28
X = — = —
6 3
19

3

X

x+5
=23
4

xX+5=92
x =87

f

2 A+3A+2A =48
6A = 48

o A=8
A gets $8, B $24 and C $16

3 y=2x;x+y=42=3x

42
xX=—

3
x=14,y =28
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6

x 1
-+=-=3
3 3
x+1=9
x =8kg

L=w+05A=Lw
P=2(L+w)
=22w+0.5)

=4w +1
4w +1 =438

4w = 3.8

w =0.95
A =0.95(0.95+0.5)

=1.3775 m?

m—-1D+n+m+1) =150
3n =150

n=>50
Sequence = 49, 50 & 51, assuming 7 is
the middle number.

n+n+2)+(n+4)+(n+6)=2_80

4dn+ 12 = 80
4n = 68
n=17

17, 19, 21 and 23 are the odd numbers.

6(x —3000) = x + 3000

6x — 18000 = x + 3000
5x = 21000
x=4200L

6
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140(p — 3) = 120 p
140 p — 420 = 120 p

20 p =420
p=21
x x _48
6 10 60
Sx+3x=24
8x =24
x=3km

Profit = x for crate 1 and 0.5x for crate
2, where x = amount of dozen eggs in

each crate.
x+3
+ =15
T
2x+x+3 =30
3x =27
x=9

Crate 1 has 9 dozen, crate 2 has 12
dozen.

60 6
9 x
Z+Z2-=6
172
x_15
2 4
1
X = ?5 = 7.5km/hr
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13

. X N x 45
4 6 60
X X
60x —+60x = =45
X 2 + 60 x ¢
15x + 10x = 45
25x =45
45
X=—
25
_92
-5
=1.8
Total =2 x 1.8
= 3.6 km (there and back)
Total =4 x 0.9
= 3.6 km there and back twice
14 f=b+24

(f+2)+ (B +2)=40
b+26+b+2=40
2b =12

S b=6
The boy is 6, the father 30.

7
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Solutions to Exercise 1C

1a y=2x+1=3x+2 Subsitute in (2).
-x=1, . x=-1 24x+6)—-3x=4
Ly=2(-)+1=-1 S5x+12=4
b y=5x-4=3x+6 x =8
8
2X:10,.'. x=5 x__g
=505)-4=21 8
y=56) Substitutein(l).y—4><(—§):6.
c y=2-3x=5x+10 50
)’:?
-8x =8, x=-1

8 2
Therefore x = -3 andy = ——.

Ly=2-3(=1)=5 5

dy-4=3x (1)

Y-5x+6=0 (2 2ax+y=6
From (1) y=3x+4 x—y=10
Subsitute in (2). 2x =16

3x+4-5x+6=0 ¥=8y=6-8=-2

2x+10=0 b y—x=5
x=5 y+X=3
2y =38

Substitute in (1). y —4 = 15.

=4;x=3-4=-1
Therefore x =5 and y = 19. Y *

_2v=6
e y—4x=3 (1) c  x—2
2y=35x+6=0 (2) —(x+6y=10)
From (1) y = 4x + 3 &5 =2
Subsitute in (2). y:%, x:6+§:7
2(4x+3)-5x+6=0
3x+12=0 3 a 2x_3y:7
x=—4 9x+3y=15
Substitute in (1). y + 16 = 3. 11x =22

Therefore x = —4 and y = —13.
4-3y="7, y=-1

f y-4x=6 (1)
2y -3x=4 )
From (1) y = 4x+6 —(4x+3y="17)

b 4x—10y=20
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d 14x-12y =40

O9x+ 12y =6
23x =46
Tx=2

14-6y=20, .y=-1

e 6s—2tr=2

55+ 2t =20
11s =22
Los=2

f l6x-12y=4

—15x+ 12y =6
X =10

o4y —=5(10) =2

SLoy=13

g I5x -4y =6

—(18x — 4y = 10)
—3x =-4
4
TX=<
4 3
9(—)—2 =5
3)7 7 ,
2y =-7, S
Y y )
h 2p+5¢g=-3
Tp—2g=9
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4p +10g = -6 39p = 39
35p —10g = 45

p=1
Sog=-1

2x —4y =-12

6x+4y=4

8x =-8

Sox=-—1

2y-3-2=0,.. y:§
2

3x+y=6 (1)

6x+2y="7 2)

Multiply (1) by 2.

6x+2y=12 3)

Subtract (2) from (3)

0=>5.

There are no solutions.

The graphs of the two straight lines
are parallel.

3x+y=6 (1)

6x+2y =12 (2)

Multiply (1) by 2.

6x+2y =12 3)

Subtract (2) from (3)

0=0.

There are infinitely many solutions.
The graphs of the two straight lines
coincide.

3x+y=6 (1)

6x—-2y="7 2)

Multiply (1) by 2.

6x+2y=12 3)

Add (2) and (3)

12x = 19.

X = D and y = % There is only one

12
solution.

9
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The graphs intersect at the Add (2) and (3)

19 5 —
poim(_’ _) 12x=19.
12°4 x=1 andy = I There is only
d 3x-y=6 (1) one solution.
6x+2y="17 (2) The graphs intersect at the
Multiply (1) by 2. poim(ﬁ _§)
6x-2y=12 (3 124
10
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Solutions to Exercise 1D

1 x+y=138 a 4B+4W =4x15+4x%x27
x—y=288 =60+ 108 = $168
2x =226

=113 b 3B=3x15= %45
y=138-113 =25 ¢ B=$15

2 x+y=36 S x+y=45
x—y:9 x—7=11
2x =45 2x =56

x =225 x=28;,y=17

y=36-225=13.5
6 m+4=3c+4)...(1)

3 6S +4C =58 m-2=5c-4)...Q2)
58 +2C =35, 10S +4C =170 From (1), m = 3¢ + 8.
10§ +4C =70 Substitute into (2):
—(6S +4C) =58 3c+8-4=5c—-4)
45 =12 3c+4=5c—20
.S =$3

2e=-24, 5 c=12
m—4=5012-4)

2C=35-35,. C=%10

a 10S +4C=10x3+4x10 m =44
=30+40 = $70
b 45 =4x3=$12 7 h=>5p
h+p =20
c S=3%3
S 5p+p=30
p=5 h=25

4 7TB+4W =213

B+W =42, 4B+4W =168
7B + 4W = 213 8 Let one child have x mar-

(4B + 4W = 168) bles and the other y marbles.

3B =45
S B=15
I5+W=42,.. W=2827

11
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x+y=110

X
—=y-20
2 y
x=2y-40
S 2y—-40+4+y =110
3y =150
S y=50; x=060
They started with 50 and 60 marbles,
and finished with 30 each.

Let x be the number of adult tickets and
y be the number of child tickets.
x+y=150 (1)

4x + 1.5y =560 (2)

Multiply (1) by 1.5.
1.5x + 1.5y = 225
Subtract (1”) from (2)
2.5x =335

x =134

Substitute in (1). y = 16

There were 134 adult tickets and 16
child tickets sold.

(1)

Let a be the numerator and b be the

denominator.
a+b=17 (1)
a+3 B

= 1 (2).
From (2),a+3 =05
Substitute in (1)
at+a+3=17

2a = 14

a="T7and hence7b = 10.

The fraction is —
e fraction is -

(1)

Let the digits be m and n.
m+n=28 (1)
10n+m— (n+ 10m) = 36

ISBN 978-1-107-52013-4

12

13

9n —9m = 36
n—m=4 (2)
Add (1) and (2)

2n = 12 implies n = 6.

Hence m = 2.

The initial number is 26 and the second
number is 62.

Let x be the number of adult tickets

and y be the numbr of child tickets.
x+y =960 (1) 30x + 12y = 19080
(2)

Multiply (1) by 12. 12x + 12y = 11520
(1)

Subtract (1) from (2).

18x = 7560

x = 420.

There were 420 adults and 540 children.

0.1x+ 0.07y = 1400...(1)
0.07x + 0.1y = 1490...(2)
From (1), x = (14 000 — 0.7y)

From (2):
0.07(14 000 — 0.7y) + 0.1y = 1490

980 — 0.049 y + 0.1y = 1490

0.051y = 510
510
Y= 051

— 10 000

From (1):
0.1x + 0.07 x 10 000 = 1400

0.1x = 1400 — 700
=700

x = 7000
So x +y = $17 000 invested.

12

© Evans et al. 2016

Cambridge University Press
Photocopying is restricted under law and this material must not be transferred to another party.



100 o
14 —— +20r=10000...(1) Substitute in (1):
30x +28 000 = 24(6000 — x) + 35 200
1 2
(ﬂ)(f) + 20(—’) = 6000

3 N\2 3 30x + 28 000 = 144 000 — 24x + 35 200
- (%)Jr%m:moo...(z) 54x =151 200
From (1): s x=12800;y = 3200
1
201 = 10 000 — 1205
5¢ 17 Tea A =$10; B =$11,C = $12 per kg
L 1=500-=...0) B=C;C+B+A=100
Sgl())stituteir(l)to (2): 5 10A + 11B + 12C = 1120
S A
(T) * (7)(500 - g) = 6000 104 +23B = 1120

A =100-2B
10(100 - 2B) +23B = 1120
3B = 1120 - 1000

.. B=40
s=120 A =20ke, B=C =40 kg

1505 + 120(500 - %) — 54000

150s + 60 000 — 200s = 54 000
-50s = —6000

Substitute into (3):
£ =500 - (g) x 120

=500 - 200

s =300
He sold 120 shirts and 300 ties.

15 Outback = x, BushWalker = y; x = 1.2y
200x + 350y = 177 000

200(1.2y) + 350y = 177 000

240y + 350y = 177 000

177000
Y= 7590
x=1.2x300

=360

=300

16 Mydney = x jeans; Selbourne = y jeans
30x + 28 000 = 24y +35200...(1)

x+y=06000...(2)
From (2): y = 6000 — x

13
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Solutions to Exercise 1E

1 a x+3<4 i dx-4<2
x<4-3 - x<l1 1 3
’ —-1<—,. x< =
X <5 X >
b x-5>8
x>8+5, .. x>13 2 a 4x+3<11
dx <8, .. x<2
C 2x26 € ’o)
2x 6 T T T T T
—>—, 5. x>3 -2 -1 0 1 2
2 = tF
d f<4 b 3x+5<x+3
3 S
X 2x <=2, 5.ox<—1
3(§)s12, Lx<12 -
T T T T T
-2 -1 0 1 2
e —x>6 |
0>6+x C §(X+1)—X>1
-6>x, .. x<-6 f+l—x>l
2
f -2x<-6 x 1
272
—-x< -3
—x>1, .. x<-1
O0<x-3 ~—0
3<x,.. x>3 _é _|1 (I) i é
_ 1
g 6-2x>10 d c(x+3)>1
3—x>5
x+3>6,... x>3
—-x>2 —
O0>x+2 -2 -1 0 1 2 3 4

-2>x. . x< =2 2
e §(2x—5)<2

3x
h —— <6 2x-5<3
4
—-x<8 2x <8, . x<4
-€ O
O sx+ 8 T T T T T T T
| 0 1 2 3 4
—-8<x, .. x>-8
14
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¢ 3x—1_2x+3<_2 6x —4 > -3

4 2 1
(Gx—1) - (4x +6) < -8 bx>1. nx >%
-x—-7<-8 S

O B
—-x<-1,.. x>1 I I I (|) Il é .I°>
2 1 0 1 2 3 4
3 a2x+1>0
4x—3_3x—3<3 1
g 2 3 2)C>—1,.'.x>__
4x -3
—(x-1)<3
2 b 100-50x>0
4x-3-Q2x-2)<6 100 > 50x
2x—-1<6 2>x,.0.x <2
7
2x<T, x<7 ¢ 100+20x>0

: T T T T T T T 20x > —100, Sox > =5

1-7x

h > 10 4 Let p be the number of sheets of paper.
-2 3p <20
Tx—1 > 10 20
2 p < ?
T7x—-12>20 peEZ, .. p=6
Tx>21, . x>3
: , , , , : : 5 w > 75
-2 -1 0 1 2 3 4 3
138 + x > 225
-2 2_
joox=2 2-x fox>87
3 3 Lowest mark:87
Gx -2)-2-x)>-3
15
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Solutions to Exercise 1F

1 ac=ab d T=dp+cq
=6x3=18 e T =60a+b

b r=p+gq
=12+-3=9 3a E=IR

=5%x3=15

c c=ab

'.b:E b C=pd
a — —
18 » =3.14x10=314
S .
c P:R(—)
\%

d r=p+gq 150
g=r—-p :6OXTZIOOO
=-15-3=-18 E

d I:E

e c=Va _A0_
=19 =3 20

£ ¢ = \a e A=nrl
_ 2 =3.14x5%x20=314
a=c
=9’ =81 f S =9002n-4)

u =90(6x2—-4)="720

g p=-—

v

10
= =5 4aPV=c V=S
> a .. 2

u
- = F
h p v b F=ma, ' a=—
m
U= py ;
-2%x10 =20 CI:Prt,.'.P:r—t

2 aS=a+b+c

Cr=w-H
b P=xy w—H
r = C
c C=5p
16
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e S=P1+r)

S
SL==1+rt

2R

R-r
S (R-r)V=2R
V—-rV-2R=0
RV -2)=rV

RV -2)
y = —mM88
\%

T+2
P
T+2

-5
T+2=50,-. T =48

5 a D

10

1
b A= —bh
2
10h
40 = —
2

1

¢ V= gﬂ'hl‘z
3V
h="—
r?
_ 300
© 25x%x3.14
12
= =382
3.14

1
d A:Eh(a+b)

5
SO:EX(10+b)

20=10+0b,.. b=10
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6 al=4a+3w
b H=2b+h
c A=3x(hxw)=3hw

d
Area = H X [ — 3hw
= (4a +3w)(2b + h) — 3hw
= 8ab + 6bw + 4ah + 3hw — 3hw

= 8ab + 6bw + 4ah

7 a i Circle circumferences = 27(p + q)
Total wire length
T =2n(p+q)+4h

il T=21(20+24)+4x28
=88+ 112

b A =nh(p+q)

17
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90(2n — 4)
a=—"

10 a Width of each arm = ¢

b —
n Length of each ofthe 8 arms = ——
6 90(12n — 4) b 2
= — —-c
n P=8x > +4c
6n =90(2n —4) = 4b —dc + d¢ = 4b
n=152n-4)
b Area of each piece = bc, but the
n = 30n - 60 2 .
centre area (¢”) is counted twice
60 . 2
29 :30’_'_ = — A:2bC—C
. "= 29
roor ¢ 2bc=A+c?
d R=-+-
a 3 b A+c?
4 = f + f ' a 2C
2 3
S5r
i 11 a a=Va+2b
7':25—4:48 a2:a+2b
2b=a(a—-1)
a
1 SLob==(a-1
9 a aBig triangle area = Ebc 2((1 )

1
Small triangle area = Ebk X ck b a+x b-y
1 a—-x b+
= ~bek? g
1 2 (a+x)(b+y)=(a-x)(b-y)
__ _ 2
ShadedareaD—zbc(l ) ab + bx +ay + xy = ab — bx — ay + xy
1 bx+ay=-bx—a
b D = —bc(1 - k%) Y Y
2 2bx +2ay =0
1_](:% 2bx = —2ay
kZ — _ 2_D X = —Q
bc b
k= 1—2—D ¢ px=4/3¢g-r?
bc
p2x2 = 3g - 2
2D
¢ k=4/1l—-— ¥ =3q - p*x®
bc
_ 4 r==++/3q — p?x?
B 12
2 e
V3 3
18
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Solutions to Technology-free questions

1 a 2x+6=28 2 aa-t=>b
2x=2,-.x=1 a=t+b,..t=a->b
b 3-2x=6 p “+b
3 c
—2x:3,.‘.x:—§ at+b=cd
¢ 2x+5=3-x ar=ed =b
’ ., _cd-b
3x:—2,.'.x:—§ T g
3 - c a(t—-c)=d
d 2216
5 at—ac =d
3—x=30 at =d + ac
—x=27,..x=-=-27 d+ ac
Sot= =—+c
a a
e =4 . x=12
3 a—t
d b—:C
13x —1
f T—lzlo a—-t=cb-1)
&:11 a—t=cb-ct
4 " —t+ct=chb-a
b —
g 3(2x+1)=5(1-2x) R 1“
C_
6x+3=5-10x
e at+b
1 =
16x:2,.'.x:§ ct—b
at+b=ct->b
3x+2 3-—x
h + =5 at —ct = =2b
5 2
2(3x+2)+53 - x) = 50 He—a)=2b
2b
6x+4+15-5x=50 Soot=
c—a
x=50-19 =31
20
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f ! =d
at+c

dat+dc =1
dat =1 -dc

. 1-dc
T ad

3-2x>300
-2x > 297

-297 > 2x

297>
-z X
2

Sox < —148.5
¢ 3(58x-24)+10<70
3(58 x —24) < 60

58x—-24 <20

22
X< —

S58x < 44, ..
X< 29

3-2x x-7
5 6 <2
6(3 —2x)—-5(x—"7) <60
18 —12x—-5x-35<60
53 -17x < 60
-17x <7
0< 17x+7
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4

6

X

= - -3¢
T3
1
§X:Z+3t
x=2z+06t

Whenz =4 and ¢t = -3:
x=2X4+6x-3

=8-18=-10
ad=e+2f
b d-e*=2f
1
f=§(d—€2)

cIfd:110ande:31,
= —(10-3%) ==
f 2(0 39) 5

A = 40071 cm?

The volume of metal in a tube is given
by the formula V = nf[r* — (r — £)?],
where ¢, is the length of the tube, r is the
radius of the outside surface and ¢ is the
thickness of the material.

a {=100,r=5andt=0.2
V =7 x 100[5% = (5 — 0.2)*]
=71 x 100(5 — 4.8)(5 + 4.8)
=% 100x0.2x9.8
=1x20x%9.8
= 1967

b {=50,r=10andt=0.5

21
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V =7 x50[10% = (10 — 0.5)*] a u=10,v=20and = 5.

= 7% 50(10 = 9.5)(10 + 9.5) . (10+2O)><5
=nx50x0.5x%x19.5 2
=75
=7 x25%19.5
_975n b u=10,v=20and s = 120.
S22
120 = 10+ 20 ,
8 a A=nrs (r) 2
120 = 15¢
A =nrs
A t=28
r=—
s
b T =P +rw) (W) 10 V = nr’h where r cm is the radius and
cm is the height
T = P(1 + rw) V = 5007 and /i = 10.
T =P+ Prw 5007 = 7r* x 10
T —P=Prw 2 = 50 and therefore r = 52
T_p The radius is r = 5 V2 cm.
w =
Pr
n=p 11 Let the lengths be x m and y m.
cv= r (r) 10x + 5y = 205 (1)
3x-2y=2 (2)
V2 = n—-p Multiply (1) by 2 and (2) by 5.
r 20x + 10y = 410 (3)
rxvi=n—-p 15x - 10y = 10 “4)
_n-p Add (3) and (4)
TV 35x = 420

x=12andy = 17.
The lengths are 12 m and 17 m.
d ac=0b%+bx (%)

1
ac = b? + bx 12 = — (D).
n 5
w1 = by n Ty,
n—1
Lo e b? They become:
b 5m+5=n (Dand Tm=n-1
()
9 = (u + v)t Substitute from (1) in (2).
2 )T Tm=5m+5-1
22
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13

m=2andn = 15.

m Mr Adonis earns $7200 more than Mr
Apollo

m Ms Aphrodite earns $4000 less than
Mr Apollo.

m If the total of the three incomes is
$303 200, find the income of each
person.

Let Mr Apollo earn $x.

Mr Adonis earns $(x + 7200)

Ms Aphrodite earns $(x — 4000)

We have

x+ x+ 7200 + x — 4000 = 303200
3x + 3200 = 303 200

3x =300000

x = 100000

Mr Apollo earns $100 000 ; Mr Adonis
earns $107 200 and Ms Aphrodite earns
$96 000.

14 a 4da-b=11 (1)

Cambridge Senior Maths AC/VCE
Mathematical Methods 1&2

3a+2b=6 (2)
Multiply (1) by 2.

ISBN 978-1-107-52013-4

8a—-2b=22 3)

Add (3) and (2).

11a = 28 which implies a = 1—?
9

From(1), b = ——
rom(T), T

b a=2b+11 (D)
4a-3b =11 2)
Substitute from (1) in (2).
42b+11)-3b =11

Sb:_g?é?)
b=—-——

; 33 11
F D,a=2x|-——]+11=—-——.
rom (1), a x( 5)+ 5

15 Let #; hours be the time spent on hig-

ways and t, hours be the time travelling
through towns.

Hh+h=06 (1)

801, + 241, = 424 (2)

From (1), =6 -1

Substitute in (2).

801 +24(6 — 1)) = 424

56t =424 - 6x24

ty =5and , = 1.

The car travelled for 5 hours on
highways and 1 hour through towns.

23
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Solutions to multiple-choice questions

1 D 3x-7=11

3 C

6 C

Cambridge Senior Maths AC/VCE

Mathematical Methods 1&2

3x =18
x=06

f+l:2
3 3
x+1=6

x=5

x—8=3x-16
—2x=-8
x=4

7=11(x -?2)

22x-y) =10

So4x -2y =20

x+2y=0
Sx =20

Lx=4y=-2

Average cost = total $/total items

ax + by

xX+y

x+1 2x-1
4 6
3x+1)—-22x—-1)=12x

3x+3—-4x+2=12x

X

—-13x=-5
5

SoX= —
13

ISBN 978-1-107-52013-4

72 + 15z
>
3
72+ 15z > 12

15z > -60

8 B 4

Sz>—4

hw + k
~ T
Aw = hw +k
wlA—-h)=k
k
T A-h

9 A A

W

10 B Total time taken (hrs)

X 8x 1

[ + R
25 5
2x  8x
5

10x

1 5
x:ka:25 m

, S X =

2
1

)
1 1
2 4
0

11 E Thelinesy=2x+4andy=2x+6
are parallel but have different y-axis

intercepts.

Alternatively if 2x + 4 = 2x + 6 then

4 = 6 which is impossible.

12 B 5(x+3) =5x+ 15 for all x.

24
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Solutions to extended-response questions

1 a F= gc + 32
9
If F =30, then 30 = §C +32
9
d -C=-2
an 5
1
which implies C= —30

1 o
A temperature of 30°F corresponds to (—?) C.

b If C = 30, then F:§x30+32

=54+32=286
A temperature of 30°C corresponds to a temperature of 86°F.

¢ x°C = x° F when x=—-x+32

x=-40
Hence —40°F = —40°C.

d xz%(x+10)+32

5x=9x+90+ 160
—4x =250
x =-62.5

9
e x= §(2x) + 32

f k= g(—Sk) + 32

Sk =-27k + 160
32k = 160
k=5

25

Cambridge Senior Maths AC/VCE ISBN 978-1-107-52013-4 © Evans et al. 2016 Cambridge University Press
Mathematical Methods 1&2 Photocopying is restricted under law and this material must not be transferred to another party.



1 1 2
2 a — 4 - = —
vV u r
. . ut+v 2
Obtain the common denominator = -
vu r
) ) vu r
Take the reciprocal of both sides =—
u+v 2
) 2vu
Make r the subject r=
u-+v
2vu 2vu
b m = (v - ) =+ —u)
u+v u+v
3 V2 —vu . uv — u?
Cu+v  u+v
3 v —vu u+v
Cou+v uwv—u?
_vv-u) v
S ulv—u) u
3 a wm

/m

|

The total length of wire is given by T = 6w + 6l.

b i Ifw =3l then T:6w+6(v3—v)

= 8w
ii If 7 =100, then 8w =100
25
Hence = —
)
w
[=—
3
25
6
c i L =6x+8y
Make y the subject 8y =L-6x
L—6x
and =
YT
26
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ii When L =200 and x = 4,

200-6x4

Y= 8
176

- D_»
8

d The two types of mesh give
6x + 8y =100 (1)

and 3x+2y =40 (2)
Multiply (2) by 2 6x + 4y =80 3)
Subtract (3) from (1) to give 4y =20
Hence y=5
Substitute in (1) 6x + 40 = 100
Hence x=10

4 u km/h v km/h

A d km B

a At time ¢ hours, Tom has travelled ut km and Julie has travelled vt km.

b i The sum ofthe two distances must be d when they meet.

Therefore ut+vt=d

d
and t=
u+v
They meet after hours.
u+v
ii The distance from A is u X d = ud km
u-+v u-+v
30 x 100
¢ If u =30, v=50andd = 100, the distance from A = ———
30 + 50
=37.5km
The ti it takes t ti =125h .
e time it takes to mee 1s30+50 ours
5 km/h
u km/h vy km/
A d km B
27
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d
a The time taken to go from A to B is — hours. The time taken to go from B to A is

u
— hours.
%
The total time taken = C—l + C—J
u v
d d
Therefore, average speed = 2d + (— + —)
u v
_ogd - dv + du
uv
uy
=2d X
d(u+v)
2
= xm/h
u+v

b i The time to go from A to B is T hours.

d
Therefore T=- (1)
u

d
The time for the return trip = — (2)
v
From (1) d=uT
and substituting in (2) gives

. . u
the time for the return trip = —.
%

Il
~
|

ii The time for the entire trip

One-third of the way is 3 km.

6

The time taken = — + —

QW QW
Sl W N

28
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b The return journey is 18 km and therefore, if the man is riding at 3¢ km/h,

the time taken = —
c

Therefore, if the time taken to go from A to B at the initial speeds is equal to the
time taken for the return trip travelling at 3¢ km/h,

then é = % + E
c a b
2 1 1
and hence -—=—+-
c a b
2 1
c i —=—+ -
c a
_a+b
~ ab : :
To make c the subject, take the reciprocal of both sides.
c _ab
2 a+b
2ab
d -
an ¢ a+b

ii Ifa=10andb =20, ¢ =400+ 30

40
-3
X
7 a 3 hours at 8 km/h
f%lunusatloknvh
b Average speed (+)_(x+y)
\% =(x =+ =
ge Sp y T
10x + 8y
= + B e —
(x+y) 20
=(x+y)X ——
(x+7) 10x + 8y
_ 80(x+y)
~ 10x + 8y
C 10 % g + 8 X ly_O =72
and, from the statement of the problem,
x+y=70 (1)
29
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Therefore simultaneous equations in x and y

%C + 4% =72 (2)
Multiply (2) by 20  25x+ 16y = 1440 3)
Multiply (1) by 16 16x + 16y = 1120 4)
Subtract (4) from (3)
9x = 320
which gives X = % andy = %

8 First solve the simultaneous equations:
2y—x=2 (1)
y+x=7. 2)
Add (1) and (2).
3y=9
y =3 and from (2) x = 4.
Now check in

y_

2x=-5 (3

LHS =3-8=-5= RHS.
The three lines intersect at (4, 3).
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Chapter 2 — Coordinate geometry and linear
relations

Solutions to Exercise 2A

1 a A(2,12),B(8,4) 3 AB3.1,7.1), B(8.9,10.5)
1 1
= — 2 = = — . . =
X %( +8)=5 X 12(31+89) 6
y:§(12+4):8 y:§(7.1+10.5):8.8
M is at (5, 8). C is at (6, 8.8).

b A(-3,5), B(4,-4)

1 —
¥=5(=3+4=05 4 a X(-4,2),M(0,3)

1
y= %(5 +-4)=0.5 For midpt x: 0 = 5(—4 + X)

M is at (0.5, 0.5). x=4

¢ A(-1.6,3.4), B(4.8,-2)

1
= —\— = 1
X 2( 1.6+48)=1.6 For midpt y: 3 = 5(2 +)

i
= —(34+-2)=07
= 2( ) 1+2=3
M is at (1.6, 0.7). 2
y
Yoo y=4
d AG.6,-2.8), B(~5,4.5) 7 - oY
X = 5(3-6 +-5)=-0.7 Point Y is at (4,4).
i
y = 5(-28+4.5) =038 b X(=1.-3). M(0.5.~1.6)

i - 1
Mis at (=0.7,0.85) For midpt x: 0.5 = 5(—1 + X)

2 Ais(1,1), Bis (5,5) and Cis (11,2). l=-l+x..x=2

. 1

AB:x:yzl(S—l):?) Form1dpty:—1.6=§(—3+y)
Midpoint is at (3, 3). —32=-34+2,"y=-02

1 i ; _
BC: x = 5(5 +11) =8 Point Y is at (2, —0.2).

1 X(6,3),M(2,1

y=5(5+2)=35 ¢ XM

Midpoint is at (8, 3.5). Formidptx: 2= 26+

1 .
AC:x:§(1+11):6 4=6+x,. x=-2

1
1 Formidpty: 1 = =(-3 +y)
y=51+2)=15 2

Midpoint is at (6, 1.5). S t(22=5—)3-+y, Ly=3
oimnt ¥ 1s at (—2, D).

32
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d X(4,-3),M(0,-3)

1
For midpt x: 0 = 5(4 + X)

x=4

For midpt y: does not change so
y = =3 Point Y is at (-4, —3)

1 1
5 At midpoint: x = 5(1 +a)y= 5(4 +b)

1
x:§(1+a):5
1+a=10,-.a=9
1
=—@4+b)=-1
y 2( +b)

4+b=-2,".b=-6

6 a Distance between (3, 6) and (—4,5)
= V(657 + (3~ —47

= VIZ2+7?
= V50 =5v2~7.07

b Distance between (4, 1) and (5, -3)
= V(@4 -572 +(1 - -3
= (=12 +42
= V17~ 4.12

¢ Distance between (-2, —3) and
(=5,-8)
= V(=2 - =5)2 + (-3 — —-8)?

= V32+52
= V34 ~583

d Distance between (6,4) and (-7,4)
= V(6 —=7) + (4 —4)

= V132 +0?
=13.00
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7 A=(-3,-4),B=(1,5),C=(7,-2)

AB = /(1 = =3)2 + (5 — —4)?

= V42 +9?

i

BC = \(7—1)? + (-2 -5)
= V62 + (-7)°

2

AC = (7= =32 + (-2 — —4)?
= V102 + 22

= V104
P = V97 + V85 + V104 ~ 29.27

A(69 6)5 B(l()’ 2)9 C(_19 5)5 D(_77 1)
1
For P: x = §(6+ 10)=8

y:%(6+2):4
Pis at (8, 4).
For M: x = %(—1+—7):—4
1
y = 5(5+1):3
M is at (—4, 3).

5 PM = J(—4 - 8)2 + (3 — 4)
= V(=127 + (=172
= V145 ~ 12.04

DM = (=6 - 0)? + (1 - 6)*
= V61

DN = (3 - 0)2 + (-1 — 6)?
= V32472

= V58
DN is shorter.
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Solutions to Exercise 2B

1 am= 4-0 -4 3 m=0soy=mx+cmeansy = c.
0-(=1) Here ¢ = 6:
6-0 Y
bm=——=2
=370 A
. _1-0 1
"EEC0 T 4 (1,6)
4-0
d m=——=-4 >
"0 0 x
3-0
:—:1
e m 320
4-3 1
3-0 -7 __Z
fm=——5=-1 dam=370="3
10-0 5 b —1‘6“3‘ “%
m = = — — (=
EM=8 () 4 (=3)
-3-7
8-2 6 ¢em="""__9
h :—:—:—2 —
m 0-3- 33 11-6
Lo 5-0_5 _ 5 dm:%:—s
M 0-4" 4" 4 -
4-0 4 e Rise=zerosom =0
m = ==
P03 73 ¢ 0-(6)
] -6-0
k Rise =zerosom =0
16 -9 7
m= ——=
& 4-3
2 Line with gradient 1: 2625
y h m=—= -11
"= 6 s
64 - 25 39
i :—:—:—13
/ TR T T 3
> X
0/\/11 o _lo0-1_99_ .
B Fom=T0-1"9 "
1 -1
K m— 000 :999:111
10-1 9
64 -125 -61
1 m= = =61
e s T
34
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1
= -
1=6(1-b)=6-6b
5
6

6b=35, b=

7 We only need positive angles, so
negative ones have 180° added.

a (0,3),(-3,0);m = 03_ (_03) =1

Angle = tan~!(1) = 45°
0-(-4)

b (0,-4),4,0);m = =1
0,-4),(4,0); m 120
Angle = tan~!(1) = 45°

0-2 1

C (0,2), (—4, O), m = T—O = z

1
Angle = tan_l(i) =26.57°
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0--5
(0,-5),(-5,0); m = S 0" -1
Angle = tan™!(~1) + 180° = 135°

8§—-2
_4, -2 5 6,8 5 = =
(-4,-2), 68y m= =

Angle = tan~!(1) = 45°

4-6 1
2 2, 4)m=——- ==
(2.6). ( ,)Jz —— =
Angle = tan‘l(i) =26.57°

1-4 1
-3,4 Dym=———=—=
(3,xm,xml6__3 .
Angle = tan‘l(—g) =161.57°

4--3 7
(—4,-3), (2,4),;71 T H__4° 8
Angle = tan‘l(g) =49.4°

b-a
3a—-3b
1

ool )]

1
Angle = tan‘l(—g) — 161.57°

(3b,a), Ba,b);m =

-b
(c,b),(b,c);m = c=v_ -1
b-rc

Angle = tan~!'(-1) + 180° = 135°

tan45° =
tan 135° = -1
tan 60° = V3
tan 120° = — V3
35
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Solutions to Exercise 2C
1 am=3,¢c=6
b m=-6,c=7
¢cm=3,c=-6

d m=—-1l,c=—4

2 ay=mx+c;m=3,c=95
soy=3x+5

by=mx+c,m=-4,c=6
soy=—-4x+6

cy=mx+c;m=3,c=-4
soy=3x—-4

3 a y = 3x - 6; Gradient = 3; y-axis
intercept = —6

b y =2x - 4; Gradient = 2; y-axis
intercept = —4

1
cy= %x — 2; Gradient = 5; y-axis

intercept = =2

1 5 1
d y= gx — —; Gradient = 5; y-axis

intercept = —é
=3

4 a 2x-y=9
-y=-2x+9
y=2x-9,..m=2,c=-9

ISBN 978-1-107-52013-4
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5 a

3x+4y =10
4y = -3x+ 10
3 +5' 3 5
YR T ME T,
-x—3y=6
-3y=x+6
! 2 2
=—=Xx—-4,) . m=—-—=,C=—
T3
Sx—=2y=4
—2y=-5x+4
5 5
y:EX—Z,.‘.m:E,c:—Z
The equation is of the form
y=3x+c;
When x = 6,y =7
nT=3X6+c
Se=-11

The equationisy = 3x — 11

The equation is of the form
y=-2x+c¢;
Whenx=1,y=7
LT==-2X1+c

Le=9

The equationisy = =2x+9

(-1,4),(2,3)
S T R ,
Using(2,3):y:—§+c:3
11
C = —
3
1 +11
y=T3rT g
Jy=—-x+11

36
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SLx+3y=11

b (0,4),(5 -3)
1314

o 5-0
Using (0,4): y =
! +4
LYy =—=X
YT
Sy=-7x+20

S 7x+5y =20

7
5
c=4

C (37 _2)7 (4’ _4)
-4 - -2 )
Som= =—
4-3
Using 3,-2):y=-2X3+c=-2

c=4

Ly=-2x+4
L2x+y=4
d (5’ _2)9 (8s 9)
9--2
Sm= —— = —
8-5 311
Using(S,—Z):y:?x5+c:—2

3y=11x-61
So—11x+ 3y =-61

7 a The line passses through the point
(0,6) and (1, 8).
8—-6
Therefore gradient = -0 2

-0 -
b The equationisy =2x +6

8 a The equation is of the form
y=2x+c;
Whenx=1,y=6
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L6=2x1+c
Le=4
The equationisy = 2x + 4

The equation is of the form
y=-2x+c;
Whenx=1,y=6
L6==-2X1+c¢

sLc=38

The equationis y = —=2x + 8

The equation is of the form

y=2x+c;

When x=-1,y=4
L4=2x(-1)+c
Lc=6

The equationisy = 2x + 6

The equation is of the form

y=-2x+c;
When x =0,y =4
Lc=4

The equationis y = —2x + 4

The equation is of the form
y=-5x+c;

When x =3,y=0
n0==-5%x3+c¢

sLe=15

The equationis y = =5x + 15

N 0-4 2
=m m = — = ——
YEMETGM =TT 73
Using (0,4),c =4
3 2x+4
Y=73

-6-0 6
y=mx+c,m=———=—==-2

. 0-3 3
Using (0, —6), c = —6

y=-2x-6

37
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y:.mx+c;m:m:—é—1:—1
Using (0,4),c =4
y=—-x+4
B e _3—0__3
y_.mx C’m_O—Z_ 5
Using (0,3):
y=—§x+3
SLy=—-x+8

6-4 2
Gradient = —— = —

— 3
Passes through (0,4),.. ¢ =4

Therefore equation is y = gx +4

2-0 2
Gradient = T = -
When x =1,y =0

LO0==x1+
3 C
2

S.ec= —§
.o 2 2
Therefore equation is y = 3573

N

- 1
Gradient = 33_ (?;) = 3

When x = -3,y =0
L0==x(=3)+c

N W —

S =

1 3
Therefore equation is y = 7 + >

0-3 1
Gradient = p—ay = )
When x =4,y =0
;0:—5x4+c

Lec=2
1
Therefore equation is y = —Ex +2
8-2
Gradient= —— =1
e = s~ (—1s)
When x = -1.5,y=2

ISBN 978-1-107-52013-4
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13

L2=1x(-15+c
se=35
Therefore equationis y = x + 3.5

-2-1.75
f Gradient = 45_—(_3) =

When x = -3,y = 1.75

S 175 =-05%x(=3)+0.25
~c=0.25

Therefore equation is
y=-0.5x+0.25

-0.5

a Axis intercepts: (0,4) and (-1, 0)
4-0

m:m: ’
c=4soy=4x+4

b Specified points: (—3,2) and (0,0)
2-0 2
m= —= ——
-3-0 3
2x

c:Osoy:—?

¢ Axis intercepts: (—2,0) and (0, —2)
0--2
m=——=1

2-0
c=-2s0y=-x-2

d Axis intercepts: (2,0) and (0, —1)
0--1

2-0

c=-1soy=

9

-1

[\3|><[\)|_

e m=0,c=35s0y=3.5

f m undefined. Vertical line is x = k
sox =-2

P and Q are on the line y = mx + c;
1--3

m=———=4

Using Q at (2,1):

y=4X2+c=1soc=-7

Line PQ has equationy = 4x —7

Q and R are on the line y = ax + b:

38

© Evans et al. 2016 Cambridge University Press

Photocopying is restricted under law and this material must not be transferred to another party.



_ - < _4 ¢c x+y=0

Usinzzg'SQ_atz @, {))5 Passes through (0,0) because ¢ = 0

y=4x2+b=1sob=-7
Line QR also has equation y = 4x -7
P, O and R are collinear.

3-1 2

d x—y=1
Does not pass through (0,0) because
y=x+1lhasc=1

14 a y+x=1 15

ax=4

Does not pass through (0, 0) because
y=1—-xhasc=1 b y=11

b y+2x=2(x+1) c x=11
Does not pass through (0,0): this
equation simplifies to y = 2, so y is d y=-1
never 0.
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Solutions to Exercise 2D

1 a

Cambridge Senior Maths AC/VCE

Mathematical Methods 1&2

x+y=4
Ifx=0,y=4;ify=0,x=4
Axis intercepts are at (0,4) and (4,0)

x-y=4
Ifx=0,y=-4;ify=0,x=4
Axis intercepts are at (0, —4) and
(4,0)

-x—y=6
Ifx=0,y=-6;ify=0,x=-6
Axis intercepts are at (0, —6) and
(=6,0)

y—-x=38
Ifx=0,y=8;ify=0,x=-8
Axis intercepts are at (0,8) and
(-8,0)

2x -3y =12
Ifx=0,-3y=12
12
Ly=—=-4
Y73
Ify=0,2x=12
12
SLXx=—=06
T
y
X
0 6
—4
x—4y=28:
Ifx=0,-4y =38
8
Ly=—=-2
Ify=0,x=8

ISBN 978-1-107-52013-4

y
L .

8

¢ 3x+4y=24
Ifx=0,4y=24

4
Ify=0,-3x=24
24

==

Yy
/4/>x

-8

d -5x+2y=20
If x=0,2y =20
ny=—=10

2
Ify = 0, —5x = 20
20

==

—4

© Evans et al. 2016

> X

e 4x—-3y=15
Ifx=0,-3y=15
.'.y:_—3——5
Ify=0,4x=15
SLox=—=2375
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Y
L.
5
4

0 1
-3

f 7x-2y=15
Ifx=0,-2y=15
15
=—=-75
-2
Ify=0,7x=15
15
X ==
7
y

b, ..
0 15
57
2
J3ay=x-1

Ifx=0,y=-1ify=0,x=1
Intercepts at (0, —1) and (1,0)

/

by=x+2
Ifx=0,y=2;ify=0,x=-2
Intercepts at (0, 2) and (-2, 0)

Cambridge Senior Maths AC/VCE
Mathematical Methods 1&2
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i

/_2 0 > X

c y=2x—-4
Ifx=0,y=-4;
ify=0,2x-4=0,s0x=2
Intercepts at (0, —4) and (2,0)
y

/
=

0/2

4 a y=2x-10
If x=0,y=-10s0(0,-10)
Ify=0,2x=10,x =5 s0 (5,0)

[-10

b y=3x-9
Ifx=0,y=-9s0(0,-9)
Ify=0,3x=9,x=35s0(3,0)

41
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y by=-x+2 y

-9
/
¢ y=5x+10 ¢cy=2x+1 i}
If x = 0,y = 10 50 (0,10) /i
Ify=0,5x+10=0, /
so5x = —-10and x = =2 so (=2,0) /1 0 =
2
y
10 d y=-2x+1 y
1
> X
_7' [0 .
0\1
2
d y=-2x+10
If x=0,y=10s0(0,10)
Ify=0,-2x+10=0, 6 a x+y=1
so2x = 10 and x = 550 (5,0) Ly=-x+1
y y
} 1
\ 10
\ AN
0 Y > X \
b x-y=1
Say=x+2 x—l=y
Y
%
/ 2
> X
/2 0
42
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7 ay=x+3

2
A/ E
. T~

0
by:3);+1 f 3x+6y=12
A 6y = 12 — 3x
34 Ly=-242
y=-5+

2\‘>x

~

43
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g 4y—6x=24 C ¥

A
4y =24 + 6x
3
Sy = —x +6 0 > X
2 =2
% )y
A 0,-2)
A
x=5
> X 5’0
/A s
h 8x-3y=24
- 3y=24-8x
8x
.'.y:?—S 9 a y=xsom=1;45°
Yy
A b y=—-xsom=-1;135°
0 3 * c y=x+1som=1;45°
d x+y=1
—8/ y=—-x+1som=-1;135°
e y=2xsom =2;
8 a y tan~'(2) = 63.43°
A
0,3
LE) 53 f y=-2x;m=-2;
tan~'(=2) + 180° = 116.57°
5 > X
10 a y=3x+2;m=3
tan~'(3) = 71.57°
b y
A b 2y=-2x+1
1
Ly=-—x+ E;m: -1
-2,0
(2.9 i > X tan~'(—1) = 135°
x=-2
¢c 2y—-2x=6
y—-x=3
Ly=x+3m=1
tan~!(1) = 45°
44
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0,a):a=-4
3y=—xx+77 . (b,0): 0=3b—-4
y:——+—;m:—— 4
1 S 3 3b=4.0b=3
tan”!(~5 )+ 180° = 161.57° Ldyid=3 4=

(e,10): 10 =3e -4

11 A straight line has equation y = 3x — 4 3¢ =14, - ¢ = 14

45
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Solutions to Exercise 2E

1 a Gradient =2
Equation is of the formy = 2x + ¢
When x =4,y = -2
L=2=2X%x4+c
Se=-10
The equationis y = 2x — 10

1
b Gradient = )

1
Equation is of the form y = 5% +c
When x =4,y = -2
1
—2:—§><4+c
=0 1
The equation is y = —5%

¢ Gradient = —l
Equation is of the formy = -2x + ¢
When x =4,y = -2
SL=2==-2X4+c
Lc=6
The equationis y = —2x + 6

1
d Gradient = )

1
Equation is of the form y = 7% +c
When x =4,y = -2
SL=2==Xx4+
3 c
SLe=-4

1
The equationis y = hin 4

e 2x—-3y=4
3y =-2x+4
2 4
= —x - —
Y=3473

. .2
So the gradient we want is —.

Using the point (4, -2) :

ISBN 978-1-107-52013-4 © Evans et al. 2016
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y——2=§(x—4)
2
yzg(x—4)—2
2 8
—Zx---2
Y=3473
2 14
= —x - —
Y=3r7 3
Jy=2x-14
2x -3y =14
2x -3y =4
Jy=2x-4
2 4
= —Xx - —
Y 7,3
Gradient = —=
radicn 2

Equation is of the form y = —Ex +c
When x =4,y = -2
L2 =—=X4+
> c
sLe=4 3
The equationis y = 5% +4

x+3y=5
S 3y=—x+5
1 +5
LYy=-—=x+-=
Y=T3T3
Gradient = ——
radien 3

1
Equation is of the form y = —§x+c
When x =4,y = -2
L=2===X%x4+
3 C
2
Le=—=
) 1
The equationisy = —=x — =
e equation is y 3573

46
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h x+3y=-4 So perpendicular gradient is
S 3y=-x-4 —1+—%=2
1 4 Using the point (1,4):
SY=T3473 y—4=2(x-1)
Gradient = 3
Equation is of the formy = 3x + ¢ y=2x=D+4
When x =4,y = -2 SLy=2x+2
SL—2=3x4+c
Le=-14

A(1,5) and B(-3,7)

The equationisy = 3x — 14 Midpoint
I+(=3) 7+5
M ) < e

2y =6x+4;y=3x+4
Parallel: m = 3 for both

x=4—-y;2x+2y=6
Parallel: m = —1 for both
1 2
3y —2x=12; - ==
y —2x )22+ 3 3x
Parallel: m = 3 for both

7-5 1
Gradient AB = Y] =3
.. gradient of line perpendicular to

AB = 2. The equation of the line is of

the formy = 2x + ¢

When x = -1,y =6
L6=2%x (-1 +c

Lc=38

Equation of lineis y = 2x + 8

d 4y-3x=4;3y=4x-3
) -3-2
Not parallel: Gradient of AB = 3— = §
-3 =4 7% 7
4y —3x+4 Gradient of BC = m = —g
Product of these gradients
3x 3 5
y:Z_'_l :—5)(5:—1
3y=4x-3 AB and BC are perpendicular, so ABC is
4x : a right—angled triangle.
y==-
3

AQ3,7),B(6,1),C(-8,3)

3 a y =4 (The y-coordinate) Gradient AB 7-1 )
radien =— ==
3-6
b x =2 (The x-coordinate) . 8-1 1
dient BC = ——— = —
(‘}ra ient BC 0-6-2
¢ y = 4 (The y-coordinate) - AB L BC
d x =3 (The x- dinat 4-6 1
* (The x-coordinate) Gradient of RS = 627>
-4 -4

1

Gradientof ST = —— =2
radient o 6

1
4 Gradientofy = ——x+61is ——. -
Y 2" 2 Product of these gradients = —1, so RS

47
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and ST are perpendicular.
. -2--4 1
Gradient of TU = =

6—2 —22 2
Gradient of UR = 2_—_ =2

Similarly, 77U and UR are perpendicular,
asare ST and TU, and RS and UR.
So RS TU must be a rectangle.

4x -3y =10
-3y =10 -4x
3y=4x-10
4 10
Y=g

4
Gradient = 3

4dx—-ly=m
—ly=m—-4x
ly=4x-m
4 m
YETT
Glradientzé—t

These lines are perpendicular, so their
gradients multiplied equal —1:

ISBN 978-1-107-52013-4

10

4 4
VR |
377
16
= -
3
16

At intersection (4, 2) the y and x values
are equal. From 4x — Iy = m:

m=16 - 2(—§)
32 80
=16+ —=—
3 3
a The line perpendicular to AB through

1
B has gradient ) and passes through
(-1,6).

The equation of this line is

1o
= —=x+ —.
YT

b Intersects AB thlzrll
2x+3=—=x+ —.
x+3 2x > .
. x =1,y = 5 are the coordinates of
point B.

¢ The coordinates of A and B are (0, 3)
and (1, 5) respectively.
.". the coordinates of C are (2, 7).
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Solutions to Exercise 2F

1 The point (2,7) is on the line y = mx — 3.

Hence 7=2m -3
Thatis,m =5

The point (3, 11) is on the line
y=2x+c.
Hence 11 =2 x 3 + ¢ Thatis,c =5

a Gradient of line perpendicular to the
line y = mx + 3 is —— The y-intercept
is 3. "

The equation of the second line is
y= L 3.
m

1
b If (1,-4) is on the line, -4 = —— + 3.
m
1
Hence —— = -7.
m

1
That is, m = =
7

8=mx3+2

m=2

f:R—> R, f(x) = mx—3,m € R/{0}

3
a x-axis intercept: mx -3 =0,.. x = —
m
b 6=5m-3

Sm=9

9

m=—

5

. 3
¢ x-axis intercept < 1 for — < 1,
m
Sm>=3

d y = f(x) has gradient = m, so a

ISBN 978-1-107-52013-4

perpendicular line has gradient

m
Using the straight line formula for the
point (0, —3):

1
y=(=3) = ——(x=0)

m

1
Ly=-——x-3

m
ORmy+ x=-3m

6 f:R— R, f(x)=2x+c,whereceR
a x-axis intercept: 2x+c¢ =0,.. x = —g
b 6=5x2+c¢
c=-4
c
—— <1
c 5 S
c>-2
d y = f(x) has gradient = 2, so a
1
perpendicular line has gradient = ——.
Using the straight line formula for the
point (0, ¢) :
y-c=—5(x=0)
! +c
LYy=-—=X
YT
Xy
7 —-——==4
a 12
X
a Wheny=0,—-=4,".x=4a
a
The coordinates of the x-axis
intercept are (4a, 0).
b Rearranging to make y the subject.
12x
y=——-48
a

12
The gradient of the line is —
a

49
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¢ i When the gradient is c\? (c)?
12 i OM = (—) +(—)
2,—=2,..a=6 4 2
a
.. . 5¢2
ii When the gradient is = [—
12 16
-2, —=-2,".a=-6 5.2
“ IfOM:2\/§then\/E:2\/§
c Lc=38
8 a Wheny=0,x= 3
b y=-2x+c. Whenx=1,y=7 3x+by =12
nT= ke a 3x+by=12
Soc=09.
c by = -3x+12
C 5 <loecg2 ~ 3 N 12
. . T
d Line perpendicular to y = —2x + ¢ has

dient —
gradient >

1
Therefore y = Ex +c

- . 12
.. y-axis intercept 18 ?

3
b .. gradient = ——
gradien p

e A(S,0)and B, ¢) P
2 b
i The midpoint of line segment AB b=-3
Cc C
h dinates (—, =
as coordinates (4,2) 3
c C i ——=-2
If(—,—) = (3.6) then ¢ = 12 b
472 3
b=—
ii The area of the triangle 2
AOB=Lxex S b
27 52 T4 d Gradient of perpendicular line is 3

If the area is 4, CZ = 4 which

implies ¢> = 16. Therefore ¢ = 4

b
The line is of the form y = gx +c
When x =4,y=0

since (¢ > 0 0:9x4+c
3
4b
c=——
3
b 4b
.'.y:§x—?or3y:bx—4b
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Solutions to Exercise 2G

1 Atn=0,w = $350, paid at $20 per n L 0<v <500
©w=20n+350:n € N U{0) The bag does not go back in time so
t>0
The bag empties when
2 a Atr=0,d; =0andv=50km/h —25t+500=0
Sodyp=vt =50t 2.5t = 500
_ _ _ t =200
b Atr=0,d =80 andv = ~40 km/h After that the function no longer
Sody =80-401 holds true,
¢ Gradient = 50 ~0=s7<200
dl
2007 (4,200 N A
150 Y
100
50 500 A
0 t
0o 2 4
Gradient = -40
P —
80 0 200 ¢
60
‘5“0) 5 Atn=0,C =2.6,C perkm = 1.5
0 l . C=15n+26
0 2
6 a Atx=0,C =85,C perkm =0.24
3 a Atr=0,V =0, fills at 5 L/min S C=024x+ 85
V=St b When x = 250,
b Ats=0,V = 10, fills at 5L/min € =0.24(250)+85
V:5l+10 :60+85:$145

4 a Att=0,v =500, empties at 2.5 7 Atr=0,d =200 km,
L/min v = =5 km/h from B

v =—250+500 cd==5t+200

b Since the bag is emptying, v < 500
The bag cannot contain a negative
volume sov > 0
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A
w(g)
51 +
50 T T T T T T =
01 2345 6 x(cm)
w =50+ 0.2x
Ifw=3525g,

x=5x%(52.5-50)
=5x%x25=125cm

C=an+b
If n =800, C = 47; if
n =600,C =35
800 a + b = 47
600 a + b = 35
200 a =12
12 3
_m_%_o.%

Substitute into 2nd equation:

ISBN 978-1-107-52013-4

3
600X — +b =35
50

36 +b =35

b=-1
- C=0.06n-1

b If n = 1000,
¢ =0.06(1000) - 1

=60-1=859

10 a C=an+b
If n =160, C = 975; if
n=120,C =775
160 a + b = 975
120 a + b = 775
40 a =200

La=——=25

Substitute into 2nd equation:

600+ b =775

b=175
S C=5n+175

b Yes, because b # 0

¢ Whenn=0,C=$175

© Evans et al. 2016
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Solutions to Exercise 2H

1 Thelines x+y=6and 2x + 2y =13 7 3
both have gradient —1 but different Gradient of 3x + my = 5is — —.
y-intercepts. " a2
Gradient of (m + 2)x + Sy =mis — 5
2 Let x = A. Then solution is If the gradlengs are e’?iuflz
{(1,6 -1) : 1R} “m 3
15 =m*+2m
3 a m=4. Theline y = 4x + 6 is parallel mE+2m—15=0
totheliney =4x -5
(m+5)m-3)=0
b m#4 m=-5orm =3
c 15= Snét +6 a When m = -5 the equations become
ng 3x-5y=35
Check: (5,15) lies on the line —3x+5y=-5
y=4x-5 They are equations of the same line.

There are infinitely many solutions.

4 6=4+kand6=2m-4 b When m = 3 the equations become
SLk=2andm=35 3x+3y=5
Sx+5y=3
5 dQm—-2)+8=4.. (1) They are the equations of parallel
2m+24=k...(2)

From (1)2m-4+8=4
