Chapter 1
| Exercise [N
1a3 b9 cl -8
5 -7
es f2 83 h7
A (N
3 3 3 5
2aa+b ba->b clZ d ab
a
bc
e_
a
3
3ay=5 br=5 cy=-3 dx=2
11 8
=— fy=2 =136 hr=1
et > y 39 gy=136 ht
ix=12 jy=-3 x=-7 ly=2
4
4 a - b -5 c?2
3
6
5a-1 b 18 cg d 23
el f 10 g 12 hsg
24 L2 g
5 5 2
Ga_—b be_d cS-p d b
a c a c—a
ab b—d bd — ¢
eb+a fa+b ga_c h P
7 a-18 b -782 ¢ 1675 d 28
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8 x= =
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Qx=——
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Exercise Rl

|
1ax+2=6,4 b3x=10,—0
¢ 3x+6=22 10 d3x—5=15,?
1
e6(x+3):56,?9 fx;:5=23, 87

2A=%$8,B=%24,C=%$16 3 14 and 28
4 8 kg 5 1.3775m> 6 49,50, 51
7 17,19,21,23 8 4200 L 921
10 3 km 11 9 and 12 dozen
12 75km/h 13 3.6 km 14 30,6

Exercise jyl

Tax=-1,y=-1 bx=5y=21

cx=-1,y=5 dx=5y=19

8 2

ex=-4y=-13 fx=-2,y=-=

X y X 5V 3

2ax=8y=-2 bx=-1,y=4
1
=17 = —
cx=Ty=3

3ax=2y=-1 bx=25y=-1

cem=2,n=3 dx=2y=-1

es=2,t=5 fx=10,y=13
4 7

= — = — h = = —

gr=7.y=3 p=LlLg=-1
i =—1 = —
ix=-ly=3

4 a No solutions b Infinitely many solutions
c One solution  d One solution

Exercise Rla

1 25,113 2 225,135
3 a $70 b $12 c$3
4 a $168 b $45 c $15
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764 Answers

q;) 5 17and28 6 44 and 12 4av== bazi CP=i
'S 7 5 pizzas, 25 hamburgers p " "
o 8 Started with 60 and 50; finished with 30 cach droW-H o, 5P ¢ _RV-2
b . 7 r \%
— 9 134 adults, 16 children .10E 5a7=48 bb=8 ch=38 db=10
11 26 12 420 adults, 549 chlldren. 6 a (4a+3w)m b (h+2b)m
T :'I: gég (())O(zb 1:431()%0]33h1ﬁs\’)v3‘1)£ ties c3whm?  d (4ah +8ab + 6wb) m?
utbacks, us alkers . _ .
) 16 2800 in Mydney, 3200 in Selbourne rair= AZ”(” T )+ dh i 88+ 112
A 17 20 kg at $10, 40 kg at $11 and 40 kg at $12 bp:_h_q
Tt
i 2 60
) Exercise |z 8aD=3 bb=2 cn=z dr=48
A Tax<l bx>13 cx>3 dx<12 X 5
q;’ ex<-6 fx>3 gx<-2 hx>-8 9aD=§bc(1—k2) b k= 1_b_
. 3 c
ix<=>
= 2 6
m 2 Ck:\/jzi
c 2ax<?2 < o 3 3 §
T T T T T A
< 2 -1 0 1 2 10aP=4b bA=2bc- ch= ;C
bx<-1 =-—— 2 —a —a ¢
> 1 o0 1 2 Mab= bx= Ty
cx<-1 =-—— x2
2 1 0 1 2 cr=x3¢g-p>x> d v=i1/u2(l—ﬁ)
dx>3
— T T 1T Chapter 1 review
-2 -1 0 1 2 3 4 P
e x<4 Technology-free qu3estions )
- o 1al b > c 3 d -27
-2 -1 0 1 2 3 4 44 1
——— cd—b d
2 1 0 1 2 3 4 2at=a-b b= cate
gx<3} dcb—a e 2b fl—cd
. o c—1 c—a ad
T T T T T T T 2 22 _
2 -1 0 1 2 3 4 3ax<§bxs—148%cx<2—9dx21—;
hxz3 - 4 x=2(z+30, -10
T T T T T T T d— 2 1
2 1 0 1 2 3 4 5ad=e+2f b f= 2e cf=3
H 1
Ix>3 6 4007 cm?
————— 975n
0 1 2 3 7 a 196z b 5
-1 _
3ax>— bx<2 cx>-5 8ar=£ bw=T r
2 0 TS Pr
2
4 3x<20, x< =, 6pages 5 87 cr="-P dx=-b
3 V2 b
1F 9as=75 br=38
1 al8 b9 3 d-18 10 5V2em
a c -
11 12 d17
e3 f81 g5 h 20 12 T
2aS=a+b+c bP=xy cC=5p m=candn = .
13 M Apalo s S100000 e Adns
3al15  b3l4  c1000 d 12 ag T gr e S 3
e 314 f 720 14 = b=-= - ph=-=
dasqpb=-7p ba=-3.b=-3
15 5 hours travelling on highways
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Multiple-choice questions

1D 2D 3C 4A 5C 6C¢C

7B 8B 9A 10B 11E 12B
Extended-response questions
1::1C=_T10 b F=286 cx=-40
d x=-625 ex:% fk=5
2ar= 2uv bm="_
u+v u

3aT=6w+6( y
biT=8w ii€=€,w=12%
ciy= _Tx iiy=22
dx=10,y=5

4 a Distance Tom travelled = ur km

Distance Julie travelled = v km

d
b ir= h
u+v y
ii Distance from A = “
u+v

¢ t = 1.25 h, distance from A = 37.5 km

2
5 a Average speed = ld
u+v

T T +ul
bi™ i —~

v v

i 32
b a+b 3
y 80(x +y)
10 10x + 8y
320 310
97T g
8 The three lines intersect at the point (4, 3)

Ccx=

Chapter 2
2A

1a6.8 b@.d
d (-0.7,0.85)

2 Myp(3.3), Mpc(8,33), Myc(6,13)

3 Coordinates of C are (6, 8.8)

4a@44 b@2-02) c(-2,5 d(-4,-3)

c (1.6,0.7)

l+a 4+0b

5( . T) a=9, b=—-6

6 a5V2~707 b V17 ~ 4.12
¢ V34 ~583 d 13

7 V97 + V85 + V104 ~ 29.27
8 PM =145~ 12.04 9 DN

| Exercise iz

1a4 b2 c% d-4 el f -1
5 . -5 .4

ISBN 978-1-107-52013-4

2 Any line parallel
to the one shown
y=x-1

1

Answers 765

3 y

4a——b—§ c-2 d-8 e0 f -1

4

g7 hi1l i-13 j11 k111 le6l

2
-2 =
5a b5

5

4 2

6as b6
7 a 45° b 45°

8 a 45° b 26.57°
e 161.57° f 135°
9al b -1

Exercise i

1am=3,c=6
cm=3,c=-6

c 26.57° d 135°
c 161.57° d 49.4°

cV3 d -3

bm=-6,c=7
dm=-1,c=-4

2ay=3x+5 by=-4x+6 cy=3x-4

3am=3,¢c=-6

szz,c=—2

4 am=2,¢c=-9

cm=--,c=-2
m 3C

5ay=3x—11
1 11
6ay=—-x+—
YT
cy=-2x+4
7 a2
8ay=2x+4
9ay=2x+6
cy=-5x+15

2
10 ay=—>x+4
3
cy=-x+4

2
1M1 ay=-x+4

3

1
Cy=§x+l%
ey=x+35

2
12 ay=4x+4 by=—§x

1
dyzzx—l ey=3]
14 Only c
by=11

13 Yes
15 ax=4

© Evans et al. 2016

bm=2c=-4
1 5
d = — = —-—
m=z.c 3
3 5
bm—;z,c—z
dm=5,0=—2
by=-2x+9
7
by=—§x+4
11 61
dy= T3
by=2x+6
by=-2x+8
by=-2x+4
by=-2x-6
3x
dy=-—"—+3
)
2 2
by=2x-2
Y=3%73
dy= 1x+2
)

fy=-05x+025

cy=-x-2
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766 Answers

o 2D
N 1 a (0,4), 4,0
c (0,-6), (-6,0)
v
- 2a Vv
(]
g 0 6
7, -4
==
< [ y
~8 0
e
0 is
75 4
3a 7
1
~1
C ¥
2
—4
4 a y
5
-10
C y
10
-2 0
5a

\...

|
[S)
o
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c J: d J:
b (0,-4),(4,0) 1 1
d (0,8), (-8,0) >
o X R : X
b » /5 0 !
x X
0 8 6 a y b y
2 J
11
1
d y X
0 I
0 1 x
10 -1
X C y
X
/4 0
f y x
—1
X X
01 /is
15 7
5 7 a y
b y 3
2 X
/{/ =0
X > X
-2 0
c y d y
14
4 3 ] X
X 0 21
X 0 3
_2}
e y f y
b y
3
X A X 6 X z 4 ¥
0 0
-9
g y
d y
6
10
X
* o 7/
8 a v b y
0,3)
b Yy ~=3
2 > X 29 X
0 0
X x=-2
X 0 2
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C v d ¥
/ T x=5
(5.0
> X
0 y=—2 0
0,-2)

9 a 45° b 135° c 45° d 135°
e 63.43° (to2d.p.) f 116.57° (to 2 d.p.)

10 a 71.57° b4135° (:451"4 d 161.57°

Ma=-4b=zd=-le=—

Exercise P43

1ay=2:-10 byz_%x
cy=-2x+6 dy:%x—4
e)’:%x—? fy=—%x+4
gy=—%x—§ hy=3x-14

2 Parallel lines: a, b, c; non-parallel lines: d
3ay=4 bx=2 cy=4 dx=3
4y=2x+2
5 Midpoint of ABis (—-1,6); y=2x+8

3 5

6 ch=—§, Mg = 5

S Mpe X Mg = —E X § =-1
53
. AABC is aright-angled triangle

7 myp = -2, mpc = %

8 mgs =—%,mST=2.'.RS 1L ST
myr =—3,msr =2 UT LST
(Also need to show SR = UT.)

.. RSTU is arectangle

16 80
95——?,}’”—?

10 a y=_%x+ b Bas) ccemn

2
| Exercise Ry

1m=5
2c¢=5
1 1
3ay=——x+3 bm:—
m 7
4 m=2

3
5ax=— bm=2 cm>3
m 5

dy:—£—3
m
c
6ax=--bc=-4 cc>-2
dy=—-——x+c

ISBN 978-1-107-52013-4

Answers 767

12 . .
7ax=4a bng cia=6 iia=-6

1
8ax=- bc=9 cc<2 dy=§x+c
eic=12 dic=4 iiic=8
12 3 ) .. 3
937 b—z cib=-3 llb—z
b 4b
dy—gx—?

Exercise le

1 w=20n+ 350 for n € N U {0}

2 ad =50t b d, = 80 —40¢
¢ Gradient = 50 Gradient = —40
d, d,
2004 (4,200 80
150 60
100 40
50 50
0 > 0 ——
0 2 4 0 2

3aV=5 bV=10+5t

4 av=>500-2.5¢
b Domain 0 < ¢ < 200; Range 0 < v < 500

[«
v
500
0 200 ¢
5C=15n+26
6 aC=0.24x+385 b $145
7 d=200->5¢t
8 a
w(g)
51
50 & >
0123456 x(cm)
b w=02x+50 cx=125cm
9aC=006n-1 b $59
10 aC=5n+175 b Yes c $175

Exercise iy

1 Both lines have gradient —1, but their y-axis
13
intercepts are 6 and 5

2 (1,6 — t) where t is a real number

3am=4 bm=#4 szg
4k=2,m=5

5k=24,m=0

6 m=-3

7am=-5 bm=3

© Evans et al. 2016
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768 Answers

8a | bt=5
C

30
20

0

9 bh=0.28anda = 0.3,
10 a
d

NN

b 2 p.m.
dg

7]
15 A

0 t
11 a C, =210+ 1.6x, C, =330
b A

|
L75
|

200
0 20406080 x

¢ Fixed-charge method is cheaper for x > 75

12 a A

5004 -

N
T %
10
(

0| 5 10 15 20 25 ¢ (hours)

b C wins the race

d C leaves 5 hours after B, and overtakes B
13% hours after B had started, then over-
takes A 20 hours after A had started. C wins
with a total time of 221 hours (125 hours
for journey + 10 hours handicap), with A
and B deadheating for second place, each
with a total time of 25 hours.

13 Both craft will pass over the point (51, —4)
14 a Cr =28x,Cg =54+ x

b sC ¢ More than 30
54 !
l
|
l
0 30 x
1
15 a dAzgt bd(km)
3 57
dy =57 - F)t
l
0 90 ¢ (min)

¢ 10:30 a.m. d Anne 30 km, Maureen 27 km

ISBN 978-1-107-52013-4

Chapter 2 review

Technology-free questions
1 a Midpoint = (3,2); Length = 4

—g); Length = V74

¢ Midpoint = (5, %), Length =5

1
b Midpoint = (—5,

9 10
2a 1 b ;ﬁ C UI;deﬁned
d-1 e — f—
a a
3 ay=4x by=4x+5
cy=4x+2 dy=4x-5
2
4aa=-2 b?O
54y+3x=-7
6 3y+2x=-5
7ay=11 by=6x-10 c3y+2x=-3
8 V3y—x=3V3-2
9y+x=1
1 2
10y=§x+?0

11 a:l,b=—l,d=5,e=3
2
12 a

y=2x-8
4,0)

\_ o .
=

(0,-8)

y
\TQ?”H—)}_G
0 Y) =

C y

x+y+6=0
(2.0
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y
(-5.0) OT .
0,-2)
2x+5y+10=0

13ay=—9 v

(=}

y=-

bx=38 v

c iy=3x iiy=-3x
¥

y=-3x y=3x
(=L 3N/(1,3)
/’\
14 a d=60t b m =60
15 § =800 + 500n

-2
16ay=2x+2 bi— 1ii-2<a<0

1 ‘
c(a—l’a—l +3)

Multiple-choice questions

1D 2E 3A 4E 5C 6D

7B 8E 9C 10E 11C

Extended-response questions

1 a C=550+190n b 12 days
¢ Fewer than 5 days

2 a Cost of the plug

b Cost per metre of cable ¢ 1.8 d 11% m

3 a The maximum profit (when x = 0)
b 43 seats

¢ The profit reduces by $24 for each empty seat

4 a iC=0.091n
ii C=1.65+0.058n
iii C =6.13 +0.0356n

(300, 16.81)

>

0 100 200 300 n(kWh)

i For 30 kWh, C =2.73
ii For 90 kWh, C = 6.87
iii For 300 kWh, C = 16.81
¢ 389.61 kWh

Cambridge Senior Maths AC/VCE
Mathematical Methods 1&2

Answers 769

7
5ay= —3xt 142 b 204 km south

6 as=100-"7x

5

b c =%

5 (%) 7

100
0 W-143  x%)

d 14%%
e Probably not a realistic model when s = 0
fOo<x<142

7 aAB,y=x+2,CD,y=2x-6
b Intersection is at (8, 10), on the near bank
128
19
by= —@x + %
190 19
¢ No, since gradient of AB is ? ~ 1.053,

whereas the gradient of VC is —1.047
41
9 a No blﬂkmtotheeastofH

10 ay=x-38

b B(56,18)

cy=-2x+ 166 d (78,10)

11 ay=3x+2
cy=3x-8

b (0,2)
d (2,-2)

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

e Area = 10 square units
f Area = 40 square units
12 a C=40x+30000 b $45 c 5000
d R =80x
e
$°000
300
200
100

C=40x + 30000

0 1000 2000 3000 x
f 751 g P =40x-30000
13 a Cost with method 1 is $226.75; cost with
method 2 is $227; so method 1 is cheaper
b 0 1000 2000 3000
Method 1 | 100 181.25 262.50 343.75
Method 2 | 110 185 260 335

¢ Cost the same for approx. 1600 units

>
cost ($)

300
200 ‘
100 l

|
0| 1000 /2000 3000 units
1600
d €, =0.08125x + 100, C, = 0.075x + 110,
x = 1600

© Evans et al. 2016
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770 Answers

14 a (17,12) b 3y=2x+2

2 2
15 aPD:y=§x+120; DC:y=§x+l36;
5 2
CB:y=—§x+600; AB:y= §x+20;

3
APy = -5% + 120
b At B and C, since product of gradients is —1
5

E.g. mpc = 5 Mcp = ~5 mpc X meg = —1

Chapter 3
| Exercise |1
1a2x-8 b -2x+8 c6x—12

d-12+6x e x*-x f2x* - 10x
2a6x+1 b3x-6 cx+1 d5x-3
3 ald4x-32 b 2x* - 11x

c 32 - 16x d 6x-11
4 a2x*-1lx b 3x? - 15x

¢ —20x — 6x7 d 6x — 9x% + 6x°

e 2x’—x f6x-6
5 a 6x>-2x-28 b x? -22x+ 120

c 36x° -4 d 8x? —22x+ 15

e xX>—(V3+2)x+2V3

f2x2+V5x-5 g3 +Vix-14

h 522+ (10V2 - 3)x - 6V2
i 522 = (3V5 + 32v10)x + 96V2

6 a 6x’ —5x2—14x+ 12 b -1
€ 24 - 20x — 8x% + 6x° d3x? +4x+3
e —10x? +5x -2
7 ax’-8x+16 b 4x* - 12x+9
€ 36 —24x + 4x? dxz—x+z
e ¥ -2V5x+5 fx2—4V3x+12
8ax*-9 b 4x?-16 ¢ 81x* - 121
d4x*-9 e4x’-25 fx*-5
g4 -27 h3@-7

9axP+y'-z2-2xy b dd®-4ab+b*-c?
¢ 9w? + 8uz — 1622 — u?
d 4a® - 5b* + 4ac +

10 ai x> +2x+1 ii (x+1)?
biGkxG-D2+2(x=D+1 iix?

| Exercise [z

1a2(x+2) b 4(a-2) c32-x)
d 2(x-5) e 6(3x+2) f 8(3-2x)
2 a2x(2x-y) b 8x(a+4y) c 6b(a-2)
d 2xy3+7x) e x(x+2) f 5x(x-3)
g —dx(x+4) h7x(1+7x) ix(2-x
3 a 6xy*(x+2) b xy(7x - 6y)

c 2xy*(4x +3)

4 ax+Dx+5) b (x+3)(y+2)

ISBN 978-1-107-52013-4

c(x-Dx+Dy-DHy+1)

d (@a+b)(x+y)
f 2a-5)b-6)

h (x+2)(x-2)(x+2)
i (x—a)(x+a)(x—D)

5a@x-6)x+06)
c(x—a)x+a)
e Bx—-4)Bx+4)
g3(x—-4)(x+4)
i 3a(x-3)(x+3)

e (@®+ Da-3)
g 2x+5)(x-1)

b (x-9x+9)

d 2x-9Q2x+9)
f Gx—y)(Bx+y)
h2(x-7(x+7)

j (a=VT)a+7)

k (V2a — V3)(V2a + V5)

I (x=2V3)(x +2V3)
6ax-6)(x+2)
c3(x-Dx+3)
e —24x
7a(x-9x+2)
c(a-2)(a-12)
e (x—8)(x+3)
8aBx-1Hx-2)
c 5x+3)(x+4)
e Bx-2)2x-5)
g Bx—-2)(4x-3)
i x(5x—6)(x—2)
9 a3y-60u+2)
c 4(x-=3)(x—06)
ealx+3)(x+4)
10 a x(x+2)
c22x+5)(x+2)

Exercise [l

1a2o03 boOor2
e3or—4 fOorl

b (7+x)(3-x)

d -5Q2x+1)
f5(x+(x+1)
b (y-16)(-3)
d (a+9)?

f (x—12)(x + 10)
b 2x+ 1)Bx+2)
d Qx+ D(x+4)
f Gx+1)(2x-3)
h (x-2)5x+6)

b 2(x—7)(x-2)
d 3(x+2)(x+3)
f 3x(4 - x)?

b 2x-3)(x+2)

cd4or3 ddor3
g gor6 h —4or4

2 a -0.65,4.65 b -0.58,2.58 ¢ -2.58,0.58

3 a9 -8 b 4,2 cll1,-3 d4,-16
e 2, -7 f-3,8
3 13 2 3 3
4a-5-lbss e-3-3d-32
5 3 1 3 32
egd 33 g335 M3
1
i 5 j-5.1 ko053 -5 -3
1
=2
ms
53 6 4o0r9 72,2%
8 13 9 50 10 6 ¢cm, 2 cm
115 12 $90, $60 13 42
| Exercise [EI¥
1a i(0,-4
iix=0

iii (-2,0),(2,0)

© Evans et al. 2016
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Answers 771

b i,2) ¥ d i40 >
ii X = 0 ii X = 4 :
iii None iii (4,0) (7,
0,2 E
0 : 2
c i(0,3) v 3a i@l ; L
i x=0 i x=2
iii (—V3,0), (V3,0) ©.3) iii None ©.5) w
3 3 )
0
| ey
0
5 i x=2 \
i (-\/g 0), iii (1,0), 3,0) s
5 1 3
(39 3 :
-1
€ i; io’:()) c i(1,2) v
ix=1
i (-2,0), 2,0) ifi None
3
DO
fi0.-9) 0
i x=0 d i(1,-1
i (-V3,0), (V3,0) i x=-1

iii (=2,0), (0,0)

2a i@0 v e i3, Y
fix=2 il x Z 3
- 3,1
i (2,0) . i (2,0), (4,0) N
0| /2 4
. -8
0 2
b i(-3,0) Y foi(-2,-4
i x=-3 i x = 2
iii (=3,0) . iii (—4,0), (0,0)
X
-3 0
[ i (_1a0) i 2 18
iix=-1 g'!(_,_Z :
Inx=-

iii (-1,0) iii (=5,0), (1,0)

Cambridge Senior Maths AC/VCE ISBN 978-1-107-52013-4 © Evans et al. 2016 Cambridge University Press
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772 Answers

h 143
iilx=4
iii (3,0), (5,0)

i i(-5,-2)
iilx=-5
iii None

joi(-2,-12)
iix=-2
iii (0,0), (-4,0)

k i2,8)

ix=2
iii (2-2,0),
(2 +2,0)

1 i1,-3)
iix=1
iii (=2,0), (4,0)

Exercise k2

Cambridge Senior Maths AC/VCE
Mathematical Methods 1&2

1ax>-2x+1 b x*+4x+4
cx>—6x+9 dx>-6x+9
e xX*+4x+4 f x2-10x+25
gxz—x+Z hx2—3x+z
2 a(x-2)7 b (x-6)? c —(x-2)
2
d2(x-2? e -2(x-3)7 f@—%)
2 2
g(-3)  n(e+3)
3al+V2 b2+v6 c3+7
5+V17 2112 1
d > e > f—§,2
— _ 12
g-1+Vi—kh lile
; 3k + VOk2 — 4
2

ISBN 978-1-107-52013-4

day=x-17>+2 by=x+27>-3

t.pt(1,2) t. pt (2, -3)
y
3
1,2)
0
er-l-3 -3
2 4
n33)
27 4
1\ 11
5ay=2x-3) -3
taif3-5)
27 2

by=4x+172+4 cy=3x-12-7

tpt(=1,4) tpt(1,~7)
y y
8 X
L4 -
0 x (1,-7)
2
6ay=(x-47>-4 by—(x—%)—?1
L pt (4, —4) L%
y t.pt( )
12
0 X
4,-4)

dy=-(x-272+5
tpt(2,5)
y

cy=2(x+1)%-4
t.pt(=1,-4)

2,5
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ey=-2x+37+6 fy=3x-12+9 f 1) >
t. pt (=3,6) t.pt(1,9) :
y y w
(=3,6) g
X 12 a
12 (1,9)
0
w
| Exercise [El3 “
1a7 b7 cl l
2a-2 b 8 c4
3a y b w
A | Exercise [l Q
1a-2,4 b y
\ | /
_ 0 L
-8
c-2<x<4 dx<-2orx>4
2ax<-2orx>3 b-4<x<-3
c—4§x5% dx<2orx>6
3 7
2 f-<x<-
e2<x<3 2_x_2
7 5
g—5<x<2 h—ZSxSE
. 5 7
lx<—50rx>§ j—ZSxSE
k <2 r >7 | <5 r >11
X 5ox 3 x_20 )c_2
2 2
3ax<-5orx>5 b—§SyS§
6 6
—4 4 d-—-—-<x<-
cy<-4ory> 5_x_5
e<lor>1 f<50r >5
y= 2 y—4 y 6 y 6
4 ax>2orx<—4 b-3<x<8
c-2<x<6 dx>30rx<—§
e—§<x<—— f-3<x<-2
> < 1< <3
gx 3OI‘)C I 2_x_5
i—-4<x<5
o1 1
15(5—m)£ps§(5+\/ﬂ)
ky<-lory>3 I x<-2o0rx>-1
-3-29 -3+v29
5ax< or x >
2 2
5-V17 5+V17
b <x<
2 2
3-V17 3+V17
C <x<
(=1,-4) 4 4
Cambridge Senior Maths AC/VCE ISBN 978-1-107-52013-4 © Evans et al. 2016 Cambridge University Press
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774 Answers

-3 -4l -3 +V41
d—F<x<—%
~7 - Va1 ~7+ Va1
e —— < x< ——

4 4
fxs4_\/60rx24+2\/6

6 The square of any number is greater than or
equal to zero.

7 The negative of the square of any number is
less than or equal to zero.

8 x> +2x+7=(x+1)> + 6. For all x, we have
(x+1)?>0andso(x+1)>+6>6

9 —x>-2x-7=—(x+1)> — 6. For all x, we
have —(x + 1)> <0andso —(x + 1)> =6 < -6

Exercise [l

1a i40 i 2V10

™

T
I
m
ﬂ
v
S
n
=
<

¥
\ OT/ N

l(_s_\jﬁf) -1 N
2 %(_5+@)

1 1
(23,-73)

Cambridge Senior Maths AC/VCE
Mathematical Methods 1&2

ISBN 978-1-107-52013-4

b i28 ii2V7
c i172 ii 2V43
d i96 ii4vV6
e i189 i 3v2l
- 1
2a1+45 b32\/§c +2‘/§d1+2«/§
3a-3+V13 b7i261 c%,z
d—lié\/i e—2i§\/§ fli@
2 2 5
V2 -3 -3+v6
i hi1 == i
glx 5 1, 5 i 5
. —13+ 145 . 2+ V4 - 2K2
D) 2k
I2ki\/6k2—2k
21— k)
4 a

8 h y
3 23
3B
- (81)‘x

Exercise [l
1220 b-12¢c25 d4l ed4l

2 a Crosses the x-axis b Does not cross
c Just touches the x-axis
d Crosses the x-axis e Does not cross
f Does not cross

3 a Two real solutions b No real solutions
¢ Two real solutions d Two real solutions
e Two real solutions  f No real solutions
4 a A =0, one rational solution
b A =1, two rational solutions
¢ A = 17, two irrational solutions
d A =0, one rational solution
e A =57, two irrational solutions
f A = 1, two rational solutions

5ai-Vs<m<+V5 it m==+V5
iii m>vV50rm<-V5
. 4 .. 4
b |0<m<§ ||m-§

4
iiim>§orm<0
4 4
ci—§<m<0 iim=00rm=—§
4
lllm<—§ or m >0
di-2<m<l1
ilim>lorm<-2

iim=-20orm=1

© Evans et al. 2016 Cambridge University Press
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Cambridge Senior Maths AC/VCE
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4
6 A = (2m — n)?, a perfect square 7p> 3
-1
8p=_
p ) )
9ap=+3 bp>1 Cp>§ dp>1
10 2<p<8

11 A = —44* < 0 for all values of ¢
12 a A= 16m>—=96m + 176 = 16(m — 3)> + 32
b A > 32; therefore two solutions

13 aA=16
b A > 0; therefore two solutions

14 A = (m + 4)*, a perfect square; therefore
rational solutions

15 A = (m — 2n)?, a perfect square; therefore
rational solutions

16 The graph will cross the x-axis twice
17 The graph will cross the x-axis twice

| Exercise [l
1ad-v5-1-v5,1+V5-1+5)

7 49
b (-3,9),(2,4) c (-3,9), (4 16)
d (1,3), (2,35
2 a(2,0),(-57 b (1,-3), (4,9)
c (1,-3),(=3,1) d (-1,1),(=3,-3)
(1+f - vE) (_jﬁ “34v5)
f(5+2\/_ 23+ 3\/_) (5 V33 23— 3V_)

3 a Touch at (2,0) b Touch at (3,9)
c Touch at (-2,-4)  d Touch at (-4, -8)
4ax=8y=16andx=-1,y=7
bx=—13—6,y=37%andx=2,y=30
cx:%,y:lO%andx:—E},y:lS
dx=10%,y=0andx=l,y=29
ex=0,y=-12andx=3,y=-74
fx=114,y=14.19and x = —1.68, y = 31.09
5a-13
b i y

2 %(—3 +13)

N

iim=-6+V32=-6+42
GaC_Tl bC>Tl

7a=30ra=-1

8bh=1
y=Q2+2V3)x—4-2v3and
y=2-2V3)x-4+2V3

ISBN 978-1-107-52013-4
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Exercise [EIS

Ta=-4,c=6
2

b 1
2aA=0p-1 ba=— =—,b=2
a 6a a 16 ca T

3ay=2x+2)(x-6) by=-2(x+2)72+4
cy=-x2+2x-3

42 Sazésbz—

6a=-2,b=1,c=6

7 ay:—l%xz+5

Cyzﬁx TG dy=x"-4x+3
5, 5 15 s
ey=-— X -sx+ fy=x*-4x+6

_3 2 __ L,
8y—16(x+1) +3 9y= 2(x 3x—18)

10 y=(x+12+3 11 y-Lx -x+75

180
12 y=2x* —4x 13 y=x*-2x-1
14 aC bB c¢cD dA
1\? 1 1 1
15 ay=a(x+—) +a-—— b(——,a——)
a a a a
ca==l d-l<a<]1

16 y=-2x>+8x—-6
17 a y=ax(x—-10),a>0
by=a(x+4)(x-10),a<0

1
Cy=ﬁ(x—6)2+6 dy=a(x-8)>a<0

1
18 ay=—2x2+x+2 by=x*+x-5

1
19 r=—§12+2%z—6§ 20aB bD

21ay=-2x>-x+5 by=2x"-x-5

11
Ccy=2x"+x—-—

2 2
Exercise I8

1aA=60x-2x> b 4
450

0 15 30
¢ Maximum area = 450 m?>

2 A = x(10 - x); Maximum area = 25 m?
3a g boOandl ¢0.5
100

0 0.5 1x
d 0.23 and 0.77

4daA=34x-x> b 4
289

c 289 cm?
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776 Answers

5 a4x+10y=280
b iA=1064x>-256x+256
il 31.22 and 48.78
6 a ()
3000

2000
1000

1234 h
The domain depends on the height of
the alpine area. In Victoria, the highest
mountain is approx. 2 km high and the
minimum alpine height would be approx.
1 km. Thus, for Victoria, domain = [1, 2].

b Theoretically, no. But of course there is a
practical maximum.

c $1225

b 8874 units
1€(0.18, 15.82)

7 a T
(°000)

d{1[35]|5|55|5|35|1

5-
4-
3
2
1
0

0 5 101520 2530 x

b i55m
ii 15—5V7 mor 15 + 5V7 m from the bat
iii 1 m above the ground

16 8
9a——E,b—§,c—0
7 41 53
10aa=-310"" 300" 12
b S
hundreds of
thousands

dollars

354.71 t(days)
ci S =%1236666 iiS =3$59259

Chapter 3 review

Technology-free questions

2 2
1 a(x+g) b (x+9)? C(x—%)
d (x+b)? e 3x—1)? f (5x+2)?
2 a-3x+6 b —ax+d*
c 494% - b? dx®-x-12
e2x’—5x-12 fx>—y

ISBN 978-1-107-52013-4

ga-b h 6x* + 8xy +2)?

i 3¢ -5a-2 j 4xy

k 2u+2v—uy I -3x% +15x-12
3 adx-2) b x(3x +8)

c 3x(8a—1) d2-xQ2+x

e a(u+2v+3w)
f a>(2b — 3a)(2b + 3a)
g (I —6ax)(1+6ax) h (x+4)(x-3)
i (x+2)(x=1) j Cx—D(x+2)
k Gx+2)2x+1) | Gx+(x-3)
m Bx-2)(x+1) n Ba-2)2a+1)
o Bx—-2)2x-1)

4 ax=50rx=-3 bx=9%90rx=0
cx=2orx=3 dx=-lorx=25
ex=-3orx=-2 fx=6

1 3
gxz—zorx=3 hx———orxzi
ix:—?orle

5a y
(0,3)
X
0
c Y d y
11 11
- 2,3) N (—2,33 .
f y
(0,9)
3
=, 0
: ) 300 3 *
3] 2
g 7 h »
(0,12) (0, 11)
0l (2.0 . ; 2.3) x
b y
0 6 *

(-2,-12)

© Evans et al. 2016
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e y f y

(-2,21) 2,9
247 0,9) —2+‘ﬁx 5

/N

7 ax=

y y

9ax<0orx>1

b-2-V34<x<-2+34
3

1
c sts3 dzsxss
10 a -3+V6,-3-V6
b—9+\/§ -9-1433
2 2
c2-V2,2+V2
d—7—\/§ ~7+133

bl

4 4
V17 -7+17
4 4

; —9-493 —9++/93
6 6

5
11 y=§x(x—5) 12 y=3(x-57>+2
13 m< -21-4V29 orm > =21 + 4v29

Cambridge Senior Maths AC/VCE
Mathematical Methods 1&2

ISBN 978-1-107-52013-4

Answers 777

14 225 15 y=5(x—17+5
16 a (3,9), (-1, 1)
b(4 V38 oy 4\/_)(4+‘/_27+4«/_)
«(~ f’z)( LB o)
dd.D.(-2,8

17 ay=2(x+4)(x—-1) by=-2(x+17>+3
cy=2x"-2x-3

18 2.16 m
19 am=+V8=22v2 bm<—50rm=>+5
b b
20 a x=0Oandx=—b b(—-,——)
ax and x 3 4

ci(0,0,(1-b1-b) dib=1 iiib#1
Multiple-choice questions
1A 2C 3C 4 E 5B
6 C 7E 8E 9D 10A
1B 12E 13D
Extended-response questions
1 a y=-0.0072x(x — 50)
b »

[ o

0 10 20 30 40 50
¢ 10.57 m and 39.43 m (25 + ﬂ )

d 3.2832m e 3.736 m (correct to 3d.p.)

12-4
2 a Width of rectangle = T em
12-4
Length of rectangle = 3 L em
1 1
b A= gxz - —6x 8

96
¢ Length for square = T ~ 5.65 cm and

108
length for rectangle = T 6.35 cm

3 aV=072x-12x b 22hours

4 a vV =10800x + 120x*
b V =46.6x* +5000x ¢ £{=55.18m

5 5
5ac¢= 50—7)‘ b A=50x- 22
C 4
(10, 250)
250 /\
0| 10 20 x
d Maximum area = 250 m> when x = 10 m
-1+5
6 x=

2

© Evans et al. 2016
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< 7avVs+R Chapter 4
< bil6-x ii Vi@_32x+265
c75 d 10840 e 12,615 4A
(7] 8 a i y=+641>+100(s — 0.5)? 1a e b e
L &
) = V16422 — 1007 + 25 4
ii
S (k) L &
m 0—>X 04>x
=
- ¢ :
[ y d y
A A
0 ¢ (h)
iii £ = %, 1:30 pm.;t = %, 1:07 p.m. (1%) J
X X
iv 0.305; 1:18 p.m.; distance 3.123 km W 0 0 03
b io é i 25 +£2V269 ’
41 82
9b2x+2y=»b e y f y

€ 8% —dbx+b* - 164> =0 1

e ix=6+V14,y=67V14
il x=y=V2a , 0 x
P (5+Va B 5FVa == ==r3
= 1 ,y = 7 %o—>x j
10ab=-2,c=4,h=1

b i(x,—6+4x-x% il (x,x—1)
iii (0,-1), (1,0), (2, 1), (3,2), (4,3) g Y h y‘

ivy=x-1
c id=2x*-6x+10 .
i dA 0 5

—4
(0, 10)

1 y J y
(1.5,5.5) !
0 x ! |
iii Min value of d = 5.5 when x = 1.5 0 : : 0 .
11 a 455 ' : 725 %
I
Lo b, i
b iy= 600(7x 190x + 20 400) | |
i (190 5351)
14° 168
(4 dA
A B
(=20, 45) (40, 40)
\/ D
| (60,30)
y= Ex
(0] X
€(30,-15)
d i The distance (measured parallel to the gy=-4,x=0 hy=5x=0
y-axis) between path and pond iy=0,x=1 jy=0,x=-2
73 — _ _ _
iiMinimumvaluezﬁwhenx=35 ky=3x=-1 Iy=-4x=3
Cambridge Senior Maths AC/VCE ISBN 978-1-107-52013-4 © Evans et al. 2016 Cambridge University Press
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3a . y b y
| I
|
|
) 1
X 2: (0, 6) xX= _2: (0’ ?_‘)
0 = — x
|
' i
|
[
b d ¥
1 i
i |
| =) ©, 1)
| )
L 0 - :0¥ >
[ |
i .1 i
i i
| i
| |
4 a b
\ _1
_ 1 =73
HER R
N oo
110 == A==
| | —_1
i |
i
|
C Y y
x=-1
2}
3 Ly _ 0 .
— U 'g
| y=- 0,-2)
11¢0, -2)
e x-axis intercept —3  f x-axis intercept —§

y-axis intercept —6 y-axis intercept 1

h x-axis intercept —1

. . 1
y-axis intercept —

5 x-axis intercept -3 6 x-axis intercept —%

y-axis intercept —3 y-axis intercept 3

|
|
——————————— —

ISBN 978-1-107-52013-4

x=-1

Cambridge Senior Maths AC/VCE
Mathematical Methods 1&2

Answers 779

7 x-axis intercept 3
. . _ é
y-axis ntercept — 3

>
-
“
S
o
1
)
D
o

Exercise 13
1a »
I
I
N
I
310 *

1

[RAPRR N Ry ——
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3ax>0andy>0

y
\

bx>landy>0

y
/x

cx>0andy<0
bx>2andy>3 y
v \

2.3) 0

dx>-2andy>1 ex<2andy<0

y

1+\2
(-2, 1)

ex>-2andy<3
y

(=2,3)
3-2

()] c Y
< 1
) e
x=—2i (0,—11—6)
O |
q
- cercise P
a; 1ax>0andy>3
g y
7)) 3
: o
cx>2andy> -3
y
11
> X
0
2.-3)

> X

0

fx>-2andy>-3
Exercise R

1Tax’>+y’=9

0‘1
dx<3andy=>0
y
A

1 Cx—12+(y-3?=25

0 7

2ax>2andy<3

y

2,3)

Cambridge Senior Maths AC/VCE
Mathematical Methods 1&2

dx<3andy>=0

ISBN 978-1-107-52013-4
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y
j >
22-3
(-2,-3)

bx<d4andy>-2

y
X
0~
(4,-2)

2ac1,3),r=2
€ C(=3,2),r=3

y

2V3

0 Eg

andy > —4
y

43 -4 e y
%
X
(3,-4)
0] 3
2

olo

© Evans et al. 2016

e (x+3)’+(-4>=="

d(x-22+(y+4)?=9

25
4

f(x+5)2+(y+6)* = (467

b C@2,-4),r =5
d C(=5,4), r =8

b v
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4 a C€0,3),r=5 b C4,-6),r = V42 c ) d y >
cC@3,-2),r=2 d C(-2,3),r=5 :

e C4,-2),r=v19 f ci,-2),r=3 5 Al T
e ; e I =
—5 N5 _3\\\ 0 /Ii3 m

G. 7\/5 :§ - a

N0 S x e y f ’
1N
V6 22| m
4 6\ o e 2@\ 0 o

0 ‘ X - \\\~ /// .h

- -2\2 -

11 "<D

[z 2

b y 1a=5 2a=-6,h=3,k=4
3 1 15

=—k=— 4a=-16h=2k=—4
3a 2,k > a ‘/6_ s
2
; k) N 5a=4V2 6a=73,h=—2
7 (x-22+(@-1*=20
8 x+2’+(-3?2=1

9 x+22+(y-3)?=16

10 (x -2 +(y+37°=9

A 11 x—4)?>+(y-4)72=20

12 (x—42 +(y—5)? =25 and
(x+4>+(y-57%=25

13 x+ 1>+ +1)2=10

14 a (x-2>+(y+2)> =49

1
by=3vx-1-2 Cy=—2+2
X—
2

dy=—m—2 ey=v2—x+1
_ 1
S (x-2y

N
> <
-8
<

fy

Chapter 4 review

Technology-free questions

1a y b y
13/ N
X X
0 F 0
c y d y
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q;) e ¥y Cx—42+(-4=4
>
()
S
<
X
E 0
1)? 1)? 1
0;) d(e-3) +l+3) =5 y
n
c
< iy J o
6 C(-2,3),r=6
2 6.2 7 y-axis: 4V6; x-axis: 2v21
0 X 0 X y-axis: 4V6; x-axis:
8 a y b
J
-3 0| 3
c y d
2a@x-3>+(y+27°>=25 0,2)
3\ 5V 50 NV
ba-3) +p3) =% S
2 2
o33 - 7
4 4 8 Multiple-choice questions

d x+2>+(y-3?2=13
e (x-32+(y-37°=18
f(x-22+(y+32=13

1E 2B 3 E 4 A 5A
6D 7D 8C 9E 10B

32y+3x=0 Extended-response questions
5 3
42x+2y=10ry=x—§ 1a(x-1072+y*=25 Cm:ig
5a@x-3>+@-4?=25 15 +
(=37 + (-4 v dP(_5’+5\/§) o 5V
2 2
2ax>*+y’=16
biimes Y3 Y3 _8V3
mEEF YEFATT
V3 .83
b (x+12+y =1 . .
x+ )7 +y = ¥ 4 -3 3 125
3a 3 b T cdy+3x=25 d B
dail i =
N X1 Vi
() € V2x+V2y =8or V2x+V2y = -8
Cambridge Senior Maths AC/VCE ISBN 978-1-107-52013-4 © Evans et al. 2016 Cambridge University Press
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Answers 783

sayo 8, 20, V3 2 - . >
3 3 3 3 =
2 2 _ 2 - T T T T T T T
bx__+y‘4“ 0 1 2 3 4 5 6 7 wv
6bii , d e E
TS 10123 L
8 a (-00,-2) U(-2,00) b (-00,3) U (3,0) 7]
€ (=00,4) U (4,00)
9a (S|
-1 -1 | -6-5-4-3-2- 1012345678
ci—<k<O iMk=0ork<— >
4 4 b
""‘>01 | 65432-1012345678 'l'
7a0<k<z bk:zorksO c°° Ul
—6-5-4-3-2-1 0123456738 w
Chapter 5 d_o—— =
—6-5-4-3-2— 1012345678
excrcise B .
1a{711} b {711 6-5-43-2-1012345678
c{1,2,3,5,7,11,25,30} ;
d {1,2,3,5,7,11,15,25,30, 32} —————
e {1,2,3,5,7,11,15,25,30,32} —6-5-4-3-2- 10123456738
f{1,7,11,25,30} 10 a (-6,-3) b o c [-6,0]
2 a{l1,2,3,5,15) b {25,30,32} d[-1,2] e {1} f (-10,-1]
c {2,3,5,15} d {25,30}
3a o [Excrcise
3 2 1 0 1 2 3 4 1 a Domain = {-3,~1,-6, 1};
b - Range = {-4,-1,7,5}
3 2 1 0 1 2 3 4 7y
C —e 54
3 2 1 0 1 2 3 4 .
d__ o——> & 3 g1 =
-3 2 -1 0 1 2 3 4 . 4
e o o b Domain = {-4, —6}; Range = {-1,1,7, 8}
-3 2 -1 0 1 2 3 4 y
f o : §
-3 2 -1 0 1 2 3 4
4 a(-2,1] b[-33 c[-32 d(-1,2 . " .
5al[-1,2] b (-4,2] c (0,V2) -0 Al
V31 . .
d(—7,$] e (-1,00) f (=0, -2] ¢ Domain = [-2,2] d Domain = [0, c0)
g  hl0w)  i(-e0] Range =722 Range = (=.0]
6 a {7} b B,ie.{7,11,25,30,32} ;V ¥
c(2,00) d {30,32} 2 6

7 a — /\
-2 2
T T T T T T T T T T 0 X
-2 -1 0 1 2 3 4 5 6 7 \“/
4
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784 Answers

e Domain = [-1,2]  f Domain = [-4, 1] g Range = [2, 14] h Range = (-11,19)

Range = [-5, -2] Range = [-5, 5]
(-5, 14)

¥ y - (4,19),
‘ (1,5 \(’1’2) T

X

X
0 = 0 X 0 -1 %
2,11
(‘I:ﬂA 2 1)

m
Ty
(7]
e
v
S
(7]
=

<

(-4, -5)
2 a Domain = [~2,2]; Range = [~1,2] 5 a Range = [3,4]
b Domain = [-2,2]; Range = [-2,2] "
¢ Domain = R; Range = [-1, 00)
d Domain = R; Range = (—oo, 4] (-1,4) — 4
3ay=(x+3>+1 by=-(x+2>-2
Range = [1, o0) Range = (—c0, -2] 0| >
y ¥
b Range = [4, 8]
10 y
<—2N
3,1
(3.1 - . 7‘/(1 5
> X
cy=2(x-12+4 v 0
Range = [4, ) c Range = [-4,0]
) y
L4 T 2.0)
0 * 0 *
4 a Range = [3, o) b Range = (—co0, —1] (-1,-3) »

c Range = [-7,0)  d Range = (-0, 11)

v y
/ d Range = [1,19]
2.,3) " (3,19)
x X
0 0
2, 1)\ (-2,9)
1
of > X

Y y 6 a Range = [1, ) b Range = [0, )
(3,11
y y
1 2
X __3 2
X
/ 0 / 0 0, 1)
(=4,-7) o, 1) . .
0 1,000
e Range = (—0,4] f Range = [-19, 5] ¢ Range = [0, 4] d Range = [2, )
y y
(3.4)
1 3
“1 0 * (-1,2)
0
Cambridge Senior Maths AC/VCE ISBN 978-1-107-52013-4 © Evans et al. 2016 Cambridge University Press
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Answers 785

5 5
e Range = (—c0, 4] f Range = [-2,2] b Domain = [E’ oo) ¢ Domain = (—oo, —]
y Range = R* U {0} Range = R* U {0}

i

d Domain = [3,7]; Range = [0, 2]

(1,4)

>
-
“
S
o
1
)
(%)
0

y
) ) 0| 3 5 7
7 a Domain -3 < x <3 b Domain-2<x<6
Range -3 <y <3 Range -1 <y <7 e Domain = R\ > f Domain = (-c0, 2]
Range = (0, o) Range = R* U {0}
v
2
¢ Domain0<x<1 d Domain-5<x<35
Range 11 <y<2! Range0<y<S5 0 5

y y
9 a Domain = [0,c0) b Domain = [1, )
5 Range = R Range =R
. y y
(5’ 2) S0 s
X
0

e Domain -5 <x<5 f Domain-3<x<7 > x /x
\

Range -5<y<0 Range -5<y<0

¢ Domain = [-1,00) d Domain = [1, o)
Range = R Range = R

Y v
x (1,3)
-1
0 o

L T 5c
n: 1 a Not a function; Domain = {0, 1, 2, 3};
B >x Range = {1,2,3, 4}
_\! b A function; Domain = {-2,-1,0, 1, 2};
Range = {-5,-2,-1,2,4}
¢ Not a function; Domain = {-1,0, 3, 5};
Range = {1, 2,4, 6}
d A function; Domain = {1, 2,4, 5, 6};
Range = {3}
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b Not a function
Domain = [0, 2]
Range = [-2,2]

2 a A function
Domain = [0, 4]
Range = [0, 16]

¥

0 4

d A function
Domain = (0, o)
Range = (0, o)

3
2
1
X
1 4 9

e A function f A function
Domain = R \ {0} Domain = R*

¢ A function
Domain = [0, o0)
Range = (—o0,2]

Range = R* Range = R*
Y y
TK T\x

0‘ o‘
h Not a function

Domain = [0, o)
Range = R

g A function
Domain = [—1, 4]
Range = [0, 16]

v
(4, 16)

“1,1) V
\O N OK x

3af:RoR, f(x)=3x+2
b f:R-R, f(x)=-3x+6
c f:[0,00) >R, f(x) =2x+3
df:[-1,2]1 oR, f(x) =5x+6
e f:[-55] >R, f(x)= —x%+25
ff:[0,11->R,f(x)=5x-7
4 a A function; Domain = R; Range = {-2}
b Not a function; Domain = {3}; Range = Z
¢ Function; Domain = R; Range = R
d A function; Domain = R; Range = [5, o)
e Not a function; Domain = [-3, 3];
Range = [-3, 3]
5ai-3 ii 5 iii =5 ivo
v2x-5 vi 2 3
a

b i4 ii-4 i - iv 2

cid4 ii36 iii 36 iv (a-2)°

dio i 4 i — ivi-a
1+a 1-a

ISBN 978-1-107-52013-4

6 as52+1 b x=

dr=-1 ex>-1 fx>1

1
7al bg c+3 d-1,4 e-1,3 f-2,3

8ag-1)=-1,82)=8g(-2)=0
b h(=1) = 3, h(2) = 18, h(-2) = —14
c i g(-3x)=9x"—6x
ii gx=5)=x>-8x+15
iii h(—2x) = -16x> —4x> +6
ivg(x+2)=x>+6x+8
v h(x?) =2x0—x*+6
9 a f(2) =35, f(-4) =29 b Range = [-3,c0)

10af2=7 bx=2 cx=-1
11 a2 b +1 cx=+V3
12 ax=-1 b x>-1 cx=—7

13 a Range = [0,4] b Range = [-1, 8]
y

2,4) 2,8)

1,1 )

X X
0 0
‘ (—f_ﬂ

d Range = [2, )

e

e Range = [2,18) f Range = [0, 25]
y

1
¢ Range = | = oo

(6, 18)

(1,3)

Exercise Klu

1 One-to-one functions: b, d, e, g

2 i Functions: a, ¢, d, f, g
ii One-to-one functions: ¢, g

3 a Domain = R; Range = R
b Domain = R* U {0}; Range = R* U {0}
¢ Domain = R; Range = [1, c0)
d Domain = [-3, 3]; Range = [-3,0]
e Domain = R*; Range = R*
f Domain = R; Range = (-, 3]
g Domain = [2, 0); Range = R U {0}
h Domain = [%, o0); Range = [0, c0)
i Domain = (—oo, %]; Range = [0, c0)
j Domain =R\ {%}; Range = R\ {0}

© Evans et al. 2016 Cambridge University Press
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k Domain =R\ {%}; Range = (-3, o) c Range = (-0, 0] d Range = [1, )
I Domain = R \ {1}; Range = R\ {2}

y y
4 a Domain = [4, c0); Range = [0, o0)
b Domain = (-0, 4]; Range = [0, o)
¢ Domain = [2, 0); Range = [3, o) X .
d Domain = R \ {4}; Range = R \ {0} 0 0
e Domain = R\ {4}; Range = R\ {3}
f Domain = R\ {-2}; Range = R \ {-3}

5 a Domain = R; Range = R e Range = [1, o)

b Domain = R; Range = [2, ) Y
¢ Domain = [—-4,4]; Range = [-4,0]
d Domain = R\ {-2}; Range = R \ {0} 2
11
6 y = V2 — x, Domain (—c0, 2], Range [0, o) 0 x
y = —V2 — x, Domain (—c0, 2], Range (—c0, 0]
7 a

2 Range = (—c0, 4] 3 y

v L
s 2

0

~14

2

b fi:[0,00) = R, fi(x) =x*-2 1 3
foi(=00,0] > R, fo(x) = x* -2 of 1 2 3 ) 41
54

8 a fi:[l,00) >R, fi(x) =x>—2x+4
fri (=00, 1] = R, f(x) = x> —2x+4 4 Range [1, ) 5 Range =R

9 afli(Z,OO)HR,fl(x)z y y
E 0

X
-9

1
(x—2)
1
fri(=00,2) > R, fH(x) = m
10 a Domain = [-2,2] 0, 1)
y 0

P 6 a Range = (—00,0) U (2, 00)
r-\ )

= 0 > | @, 2/
\.J (=3,0)

N

2 i .
b f1:10,2] > R, fi(x) = V-2
510,21 5 R, f(x) = V4 -2 b Range = R \ {0}
y

€ fi: [-2,01 > R, i) = V4 - x . :
S [-2,01 > R, f(x) = V4 -2 i /
Ix=-3
i x
|
|

Exercise [z W 0 g

1 a Range = [0, o) b Range = [0, )

" " ¢ Range = (-0, 5]
I w 1,05

! i ZERE
‘ ‘o 1

/| A

0 > X
/ “ 4)\

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.

0




L
10

T
16
4
L
S
4]
=
<

Cambridge Senior Maths AC/VCE
Mathematical Methods 1&2

788 Answers

d Range = R\[0, 1]
y

=3 AO9

-1 _
jl 0 o

|

|

|

7 Range = (=00, 1]
y

(1, 1)

> X
g

Exercise Ky

1 b i 2506 ii25.032 iii 252 iv 26

1
2aa=—3,b=§ b6

3 f(x)=7-5x
4aif(0)=—g ii f(h)=-3 b3
5 f(0)=-T(x-2)(x-4)
6 f(x) = (x—3)>+7,Range = [7, )
1 9
7a=m,b=—m,c=2
8 f(x) = -2(x—D(x+5)
1
g(x) = =50(x — 1)(x + 3)

=37 25
93k<ﬁ bk__ﬁ

Exercise Rle

1 a {(3,1),(6,-2),(5,4),(1,7)}

Domain = {3, 6,5, 1}; Range = {1, -2,4,7}

b {(3,2),(6,~1),(=5,4),(7,1),(-4,6)}
Domain = {3,6,-5,7, —4}
Range = {-1,1,2,4,6}

€ {(3,3),(-4,-2),(-1,-1),(1,-8)}
Domain = {3, 1, -1, -4}
Range = {3,-2,-1,-8}

d {(3,1),(-7,-10),(-6,-7),(8,2), (4, 11)}

Domain = {3, -7, -6, 8,4}
Range = {1,-10,-7,2,11}

6—
2af'(x= Tx; Domain = R; Range = R

b flx)=3-x

Domain = [-2,2]; Range = [1, 5]
cflx)=x—-4

Domain = (4, ); Range = R*

ISBN 978-1-107-52013-4

dflx)y=x-4
Domain = (—oo, 8]; Range = (-0, 4]
eflm=8-3
Domain = [2, 18]; Range = [-1,7]
3afl)=vx

Domain = R* U {0}; Range = R* U {0}

b flx)=2+vVx-3
Domain = [3, c0); Range = [2, o)

c flx)=4-Vx-6
Domain = [6, o0); Range = (—co, 4]
dflx)=1-x

Domain = [0, 1]; Range = [0, 1]
e flx)=Vi6-x2
Domain = [0, 4]; Range = [0, 4]

frlx)y=-4+vx-6
Domain = [22, o0); Range = [0, c0)

4 a y
\ y=f)
y=/"'x)
(6, 6)

b (0,0), (1,1)
-1 5
6 a= T,b— E

7af'x=a-x ba=1lora=2

Exercise el

1 C = 0.15n + 45 where n is the number of calls

1.20 for0<m <20
2 a C(m)=12.00 for20<m<50
3.00 for50<m <150

b )
3 O
2 Oeee®

150

>

20 40 60 80100 120 140 M (g)
Domain = (0, 150]

Range= {1.20, 2.00, 3.00}

© Evans et al. 2016
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3aicC =64+025x

b J
c (%)
100 - G

ii C, =89

80
60 G
40 -
201

>

0 2040 60 80100120 x (km)

c x> 100 km

4 a Length = (50 — x) cm

b A(x) = x(50 — x)

c0<x<50

d Maximum area = 625 cm? when x = 25

5a iA=@+xy-x
il P=2x+2y+16

b iA=192+16x-2x* ii0<x<12

iii A
(cm?)

200

100

(12, 96)

>

0 24 6 81012 x(cm)

iv 224 cm?

Chapter 5 review

Technology-free questions

1 a[-2,4 b [-24]
e (-4,-2]1u(1,5]
8 (=00, =3]U (I, 00)

2 a-16 b 26

3a y

4 a Range =R
c Range = [0,4]
e Range = [2, )
g Range = [0, )
i Range = [-5,1]

33
:—1 = —
5aa 5b=>
6a
(L1
0 (2,0)
7a=3,b=-5

Cambridge Senior Maths AC/VCE
Mathematical Methods 1&2

c(,8) d(-1,6]
f (=4,-2]U (2, )
P

3

b Range = [0,7]

b Range = [-5,4]
d Range = (-, 9]
f Range = {-6,2,4}
h Range = R\ {2}
j Range = [-1,3]

b Domain = R\ {0}
b Range = [0, 1]

ISBN 978-1-107-52013-4
Photocopying is restricted under law and this material must not be transferred to another party.
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8 a=—%,b=2,c=0
9 aR\{2}) b[2o) c[-55] dR\{}}
e [-10,10] f (—0,4]
10 One-to-one functions: b, ¢, d, e, f, g, j

11 a y b y
(-3,9) (3,9
/ 0, 1)
X X
o’/ 0,-1) 0 \

12 a Range = [0,4] y

b Range = [1, 10]

c Range = [8'—1, 1]

d Range = [-6, 3] y

/f?\
7 0 >
-2,-1) \
(3,-6)

13 a Domain = [1, o0); Range = [0, o)
b Domain = (-, 1]; Range = [0, o)
¢ Domain = [0, 0); Range = (—oo0, 1]
14 a Domain = R\ {1}; Range = R \ {0}
b Domain = R \ {—1}; Range = R \ {0}
¢ Domain = R\ {1}; Range = R \ {3}
15 a Domain = [-1, 1]; Range = [0, 1]
b Domain = [-3, 3]; Range = [0, 3]
¢ Domain = [—1, 1]; Range = [3, 4]

16 a f(x) = %Z;Domain = [-5,13]
b f'(x) = (x — 2)> — 2; Domain = [2, )
c fl(x)= \/g— 1; Domain = [0, o)

d f7'(x) = —x + 1; Domain = (0, o)
17 a2p+5 b2(p+h+5 c2h d2
18 -2
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15
19 a (~o0, -] b [32,00)
€ (=0,20] d (-00,3]
20 a y
(L8
0 X

(6,-13)
b Range = [-13, 8]
21 a y

i (8,36)

1.9
N

o] 0

b Range = [0, 36]

22 a Domain -3 < x < 3;Range -3 <y<3
b Domain 1 < x <3;Range -1 <y<1
¢ Domain0 < x < 1;Range0 <y <1
d Domain -1 < x < 9;Range -5<y<5
e Domain -4 < x <4;Range -2<y<6

23 a {2,4,6,8} b {4,3,2,1}

c {-3,0,5,12} d {1,v2,V3,2}

Multiple-choice questions

1B 2E 3D 4B 5E 6C
7E 8B 9D 10C 11D

Extended-response questions

Ta,um
500
400 v
300
200
100
X

0 l 2 3 4 5 6 '7t(hour)
Coach starting from X:
80t for0<r<4
d =320 for4<ts4§
80t — 60 for4%<t$7
Range = [0, 520]
Coach starting from Z:

d=520—$f0r0£t§5%

Range = [0, 520]
b The coaches pass 2381 km from X

1
s

ISBN 978-1-107-52013-4

1
23P=§n

b p Domain={n:ne Z,0<n<200}
(hours) | Range= {; ine Z,0<n< 200}

4
34 .
24 -
S )
of 2 4 6 8 =n
3a iCn=1000+5nn>0
il cn)

(1000, 6000)

1000
0 n
b i P(n)=151n- (1000 + 5n)

= 10n - 1000

(1000, 9000)

4 V =8000(1 - 0.051) = 8000 — 4001
5 a R = (50000 — 2500x)(15 + x)
=2500(x + 15)(20 — x)

b
(2.5, 765625)

750000

0 | 2'0 X
¢ Price for max revenue = $17.50

6 aA(x)=§(2a—(6—\/§)x) b0<x<§

7a idx)=Vva2+25++/(16-x2+9

ii0<x<16
b i y
5+~265
(16,3 +\281)
> X
0
il 1.54

iii 3.40 or 15.04
¢ i Minimum is 8V5, occurs when x = 10

ii Range = [8V5,5 + V265]

© Evans et al. 2016 Cambridge University Press
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8 a a2 51 va3). b

b idx)=-x*+3x+6
i y

3-v33
)

y=@+1H06-x

y:7x2+3x7 }

X ‘ .
35 )0 / 3T

2 2

y=2x
¢ 1 Maximum value of d(x) is 8.25
ii Range = [0, 8.25]
d A(2.45,12.25), B(-2.45,-12.25)
dx)=-x>+6
Maximum value of d(x) is 6; Range = [0, 6]

Chapter 6
6A

1a-3 b -1 c -7 d-15

2a0 b o0

3a6 b9 c 26 d11
ed®+4d*-2a+6 84 +16a*-4a+6

4daa=4 ba=4 cc=6
da=-33,b=-15 ea=-9,b=23

5ax-2x2-2x+2
cxXP-2xr+4x-2

b x* - +2x
d 3x3 —6x% +3x

e —3x* +8x% = 7x% + 2x
f -3 —x2+2x gxXt—-x2—-x+2
h ¥ —x* =X+ ¥
6ax’-—42+7x-6
€2 -5 —x+4
d 2 +0-2)x%+(-2bx-2c
e2x’—7x*—10x-3
7axX+b+D+(c+bx+c
bb=-8,c=12 c(x+Dx-6)(x-2)
8b=-3,c=-11
9 a @ +5a*b + 10a°b* + 10a*b* + 5ab* + b’
b a°® + 6a’b + 15a*b* + 20a°h’ + 15a°b* +
6ab’® + b°
10 a (x—y)* = x* —4x%y + 632> — 4xy® +y*
b 2x+y)* = 16x* +32x3y + 24x%y? + 8xy* +y*

| Exercise [

bx-6x2+11x-12

3 6
1ax®+2x+— b2x*-x-3+
x—1 43 x+1
c3x—10x+22 - ——
x+2
2
d 2x2+3x+10+—83
8
2ax’-x+4-
x+1

Cambridge Senior Maths AC/VCE ISBN 978-1-107-52013-4

Mathematical Methods 1&2

Answers 791

181
b 2x* —8x+49 —
x+4
11 8
cxX*+x-3+ dx?-x+4+ —
x+3 x-2
3ax’-2x+5 b 2x*-2x-6
cx?-2x-6 d3x?-x-6

4 a Quotient x> — 3; Remainder 7
b Quotient x> + 2x + 15; Remainder 71
¢ Quotient 2x> — 3x; Remainder —7
d Quotient 5x + 20x + 77; Remainder 315

5 a lx2+zx_§+i
2 4 8 8(12x+5)
bxX*+2x-3-—  cx*+2x-15
2x+ 1
1 8 19
d-x——x-—

35 79N T T G0 )

9
6 ax2+3x+8+—1

, X 9 21
SR R TGy
7 a Quotient 2x — 6; Remainder 0
b Quotient x — 6; Remainder —2
¢ Quotient 2x — 6; Remainder 42
d Quotient x*> — 4x + 2; Remainder —x + 7

e Quotient x> — 3x + 7; Remainder —10x + 9

3 15
f Quotient x> + x — 3 Remainder ER 16

Exercise f

1a-2 b-29 cl5 d4 e’7
f-12 go h -5 i -8
2aa=-3 ba=2 ca=4 da=-10
3aPl)=0 b P(1)=0
cP(-2)=0 dPr3)=0

4a6 b 28 c—%
5a(x-Dx+DR2x+1) b (x+1)>°

c (x=1)(6x*>=T7x+6)
dx-Dx+35x-4)
e (x+1)’2x-1)
g (x—2)(4x> + 8x + 19)
h (x+2)2x+ 1)(2x-13)
61
7 a 2x-3)(x*-2x+5)
b 2x+ H(x*-2x+5)
c 2x+Dx-1-Vo)(x—1+V6)
d Qx+3)(x—1-V2)(x—1+V2)
8a(x-D?+x+1)
b (x+4)(x* —4x + 16)
c Bx—DOx* +3x+1)
d (4x — 5)(16x + 20x + 25)
e (1 =5x)(1 +5x+25x%)
f Bx+2)(9x> — 6x +4)
g (4m - 3n)(16m> + 12mn + 9n?)
h (3b + 2a)(9b* — 6ab + 4a?)

f(x+ Dx—1)?
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% 9a(x+2)(P—x+1) 2a y
b Bx+2)(x-1)(x-2)
T c(x-3)x+DHx-2)
d Bx+D(x+3)2x-1) 3 3
Q 1M0a=3,b=-3,Px)=(x-Dx+3)x+1)
(o] 11 b inodd iineven =TT x
12 aa=1,b=1
7, biPx)=x>-2x>+3 c y d y
&
o (Exercise [
1al1,-2,4 b4,6 ¢ =,3,—— d0,-3, = 2
N 2’773 2 -1 X
- 2a-204 b0,-1+2V3 ¢ -5,0,8 x
do,-1+V17 of 1\
< 3al b-1 «¢5,+VI0 d +4,a e v
4a23,-5 b—1,—§,3 cl,-V2,\V2 .
2 11 3
d —g, —4,2 e —z, 5, 1 f —2, —5,5
21 x
5a-6,273 b—2,—§,§ c3 0ol 123
d-1 e-1,3 f3,-2+3

6a0,£22V2 bl1+2V2 c¢-2
1
d -5 e E N
7 a2(x-9(x—13)(x+11) G.2)
b x+1DH(x+3)2x-1) —r x

¢ (x+ 11)Q2x-9)(x—11)
d 2x - D(x+ 1) (x+15)

| Exercise 2

1a y

d »
5
4 2,5)
34
24
1 o
X
0 1 2
737
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Answers 793

1
5 —-3\3 . X3 b d y >
dar'w=(=2) brw=2
( 21)l 27 | [ T a
5 _(x— 1\
€ riw=(5) - AT s
(x+2)
d fl =25 -3 ()
(x—4)° " 3
e flxyy=1- o T /
o 1Y
ffl(x)—— 8 _2 _3%\A %
| Exercise K33 l
1a b 4a -
| = .. | . o
ol 123l - Y / . I

/r/w

y

(1.02, 6. 01) (1.26, 0.94)
-5 . 1.5
0 <
(-3.02,-126.01) (-1.26,-30.94)

(o]
o
<

(1 35 035) (-2.76, 0.34)
2.5
0 X
;(0 18);
(-1.22,-33.70)
e y f y
(-2,8) (2,14
< »
. 6
\}(3 b /73 0 T a0 *
AN
e y f y 6 f(x) = (x + 1)*(x — 3), so graph just touches
the x-axis at x = —1 and cuts it at x = 3
6
/ 6G
T 0 X
R4 ‘ %\/l —% 0 X4 * 1 a(-0,-2]1U[1,3] b [-2,-1]1U[4,)
c (=00, 1) d (-2,0)U(3,00)
e (—oo,—1] f[1,00)
sa- b (4,00) h (o0, -3]
OT f/ . T / 2 a(-2,00U(2,) b (-00,0)U(0,5)
1 2 0

x c (—00,0] U {2} d (-3,0) U (3, )
4 /N e [6.0) F(—00.—V2)U(V2.3)

Exercise [y

4 44
1aa=11 ba=2 ca==-,b=—
3 3
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794 Answers

2ay=—%(x+2)3 by—2=—i(x—3)3 3ax=0orx=3
=2 4y ey P N B
5y=-2x-Dx-3)(x+1) 6 a=36
23 67 ex=0orx=3o0rx=-3
7ay=(x-3>+2 by=1—8x3+l—8x2 fx=30rx=-3
cy=50 gx=0orx=4orx=-4
1 4 1 hx=0orx=4o0rx=3
8ay:—§x3+§x by:Zx(x2+2) ix=0orx=4orx=5
9 ay=—4x = 50, + 96x + 270 jx=2orx=-2orx=3orx=-3

b y = 4x* — 602 + 80x + 26 kx=4 lx=-4orx=2

cy=x-2x"+6x—4 4 b y

a »
dy=2x-3x 480A.(0.72, 503 46)
ey=2-32-2x+1 /
fy=x-32-2x+1 5 = A

gy=-x-3x-2x+1

Exercise [

—4

(3.15,-295.24)

C »
1a y b y
\ M S 0 !
X 2 -
_3\.240 * %38.27)
(=2,-1)
(1,-1) f
e y y
C y d y \ / 16
83 2
ec! s 7 o \2
a3 . : [
\0 (-3.54,-156.25) | (3.54, ~156.25)
e ¥ g ¥ h y

3 (168, 8.64)
2-5% Jlavs o 0 48,864/
X X

\/ 0 ) 0 3N\
(3.57,-3.12)
(2.5 (=6.36,-1640.25)| (6.36, ~1640.25)
2a v b y j y
k J 164
. 5.2) .
0 0 S\4 [0 4a\/5
(sstsgy 4532029 (4532029
C y d y
VAN o o
X X
72\‘ y 2 2 0 \2 (-5.61,23.74) /
N
20
€ Y f Y (1.61,-163.71)
31 “1,1) 5 a Even b Odd ¢ Even d Odd
03 * 0 x
(0,-1)
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bx=0x=2 c{x:x<2}
7 a y
100}
(-3,81) 80 3, 81)
60
40
20 [fx)=x*
T T T X
4 2 _200_ 2 4

bx=0,x=3x=-3
c{x:-3<x<3}

8 a »
151
10
5 2,8)
53 270 1 2 5
(-2, -8), -5
104

bx=0x=2x=-2
c{x:x<-2}U{x:0<x<2}

Exercise {3

1 a Length of each edge = 20 — 2x
b V(x) = 4x(10 — x)?
¢ V(5) = 500; Volume of box = 500 cm?

dx=50rx=§(3—\/§)

2at(=12-2x,w=10-2x
b V=4x6-x)(5-x)

c A
(em3)
100+
0 i I2 _’Ia All I x(:m)

dV=80 ex=3560rx=0.51
f Viax = 96.8 cm® when x = 1.81

3 a Surface area = x> + 4xh

75 — x? 1 5
b h= yp CV—Z(75x—x)
di% ii% iii 22
ex=-2+3V7

ISBN 978-1-107-52013-4

Answers 795

4 a h=60-20x b vV = 60033 - x)
co0 dx=lorx=1+V3

5ax=ved_IZ bV:%h(64—h2)

C V
(m?)

2004 I

150 1 I

100 :

- I

50 |

1

d Domain={h:0<h <8} e 64n
fh=2480rh =647
g Vimax ~ 206.37 m? when i = 4.62

6 a h=160-2x b V = x2(160 — 2x)
¢ Domain = (0, 80)
d |4

(em?)

150000
100000
50000
0 20 40 ;260 80 x (om)

e x =20.498 or x = 75.63
f Viax = 151 703.7 cm® when x ~ 53

Exercise 8

1al32 b 1.164 ¢ 1.124 or 1.451
d2151 e -1.75

Chapter 6 review
Technology-free questions
1a ¥

d

© Evans et al. 2016
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796 Answers

; 7 a
Q —  E .
'S %6 -5 43 p-101 2} 4
Qo : : :
: (0,24)
(-4,0)>~1=2,0) 0 (3,0)
v b
(7] ' ' 0 1 3 3 45 6
n s P
é 3.0 o 20— 40 !

c oy d y <
325 b-15-1-p50 os 1 15 2

ol /\T
\ 2y “’Nﬁ i

’ ' d E
FR ! @1 54321 0 1 _j !
-3¢ - VAN :

V) ke

(-6, 0) 0] (2, 0) (3 0)
g v
8 a -41 b 12 C 3
1 L
_(%)4\ 0 /%)4_1 x 9 y:—%(x+2)(x—l)(x—5)
1
1.3 10 y = 3x(x+4)2
81
h y 11 aa=3,b=8 b x+3)2x-Dkx-1)
12 a (o0, —4] U (3} b (—c0,-4]U[-3,2]
2.1 2+() c (—o0,—-1)U(2,3)
/.\ = x 13 a Dilation of factor 2 from the x-axis, then
(2) \1\ translation of 1 unit in the positive direction
of the x-axis and 3 units in the positive
direction of the y-axis
3ax=2,x=——,x=-3 b Reflection in the x-axis, then translation of
2’ 1 unit in the negative direction of the x-axis
bx=2x= VI7+1 Y= 1-V17 and 2 units in the positive direction of the
’ ' 4 y-axis
cx=-Lx=2x=6 c Dilation of factor § from the y-axis,
4 a p(é) =0and P(-2)=0; GBx+1) then translation of % unit in the negative

2 direction of the x-axis and 2 units in the
b x=-2, 3 3 negative direction of the y-axis
cx=-1,—VIL, +VIl Multiple-choice questions

1B 2D 3A 4D 5A

N I )
le(g)—O i Gx— Dx+3)(x—2) o

5af1)=0b x-D@2+1-kx+k+1)
6a=3b=-24

Cambridge Senior Maths AC/VCE ISBN 978-1-107-52013-4 © Evans et al. 2016 Cambridge University Press
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Extended-response questions
1aV=a?6-r b0<r<é6
cV(3)=27n dr=3orr=%(1+\/§)
e Maximum ~ 100.53 (correct to 2 d.p.)

_ 2
2av= 32400(1‘ 900)

_ 2
kY 400 (r=2900)

c s Domain = {#:0<¢<900}

(em) 1 (300, 3333.3)
3000 -

2000 fof—————

1000 4

0 Tzoo 400 1600 800 £(s)
105 560
d No, it is not feasible as the maximum range
of the taxi is less than 3.5 km (~ 3.33 km)

. 2000
e Maximum speed ~ T05 - 19 m/s
2000
Mini d ~ =36
inimum spee: 560 m/s
2
3aR=a(x-5°+10 ba=_—
a af)zc ) + a 5
R=—(x-7>+12
(4 a3 (x=77 +
4 a 4730 cm?
b vV = *(V2365-¢)
C V‘
(em®)
20000
15000
10000
5000 A

0 10 20 30 40 50 /(cm)
d i¢=23.690r¢=3979
ii{=18.1or¢{ =433
e Viux ~ 17 039 cm? when € ~ 32.42 cm
—43 -119
5aa= 150001) 0.095, C—ﬁ,d—lig
b i (5.59,13.83) i (0,15.8)
6 a V= (96— 4x)d8 — 2x)x = 8x(24 — x)?
b

=

lo 24

i0<x<24
ii Viyax = 16 384 cm® when x = 8.00
c15680cm® d 14440 cm’® e 9720 cm®

Cambridge Senior Maths AC/VCE ISBN 978-1-107-52013-4

Chapter 7
7A

1a(-1,1) b (-5,8)

e (=5,3)

2ag(x)=x+—1

2

cgx)=(x+2) -
egx)y=vVvx-2-1

3a ¥y

Answers 797

c(-6,2) d(-7,9)

1
bg(x)=m+3
dgv)=(x-4°-
b y
________ &.-- y=1

.
i

X

==

4 a y b y
01 i 0
(o y d y
3 o ,\5\0 3
-3
e f
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798 Answers

\—3—«6 Ié_wﬁ . \—1 \3

y
3 10
(1,2) 3,1
0 0 i
C y d

\/0

(@)
N

T
o
N
4
v
S
"
c
<

M

y
T/1+\/§
2

(=3,-5) 3)
e y f y
4
“1-V2 | [1+42 4 L
0
’ \J
“1,-2) 5,-1)
Exercise 4:]
1a(-2,3) b (2,-3) c(-2,-12) d (-8,-3)
2 22
2aiy=4¢ diy=3  dliy=T
ivy=4x’ vy=-x vi y = x?
biy= ! ii _ ili y= 2
Y 4x2 y_xz y_3x2
4 -1 o1
|Vy—; Vy—F Vly—;
ciy= ! ii _3 iii y= 2
y_2x y_x y_3x
4 -1 -1
wy=- Vy=— viy=—
X X
diy=v2x iiyz\/g
2
iiiy:Tx ivy=dyx
Vy=—x viy=v-xx<0
3 a y b y
0 x Of X
[ ¥y d y
1
T&) T (I’E)
> X > X

Cambridge Senior Maths AC/VCE
Mathematical Methods 1&2
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0 * 0 *
| Exercise [ede
1Tay=3Vx-2 by=-vx+3
cy=-3Vx dy=- %
ey=2Vx—2-3 fy= x;2—3
2ay= by= -l
y_x—2 y_x+3
Cy:—E dy:—Z
X x
2 2
- _ fy= _
eyv=15"3 =i o3
1 1
3ay=3x-2)3 by=-(x+3)3
1
1 X\3
= —3x3 d :—(—)
Cy X y 3 l
1 2\3
ey=2(x-2)3-3 fyz(x;r )3—3

Exercise 4»]

1 a i A dilation of factor 2 from the x-axis,
then a translation of 1 unit in the positive
direction of the x-axis and 3 units in the
positive direction of the y-axis

ii A reflection in the x-axis, then a
translation of 1 unit in the negative
direction of the x-axis and 2 units in the
positive direction of the y-axis

iii A dilation of factor % from the y-axis,

then a translation of 1 unit in the
negative direction of the x-axis and
2 units in the negative direction of the
y-axis

b i A dilation of factor 2 from the x-axis,
then a translation of 3 units in the
negative direction of the x-axis

ii A translation of 3 units in the negative
direction of the x-axis and 2 units in the
positive direction of the y-axis

iii A translation of 3 units in the positive
direction of the x-axis and 2 units in the
negative direction of the y-axis
c 1 A translation of 3 units in the negative
direction of the x-axis and 2 units in the
positive direction of the y-axis

il A dilation of factor % from the y-axis,

then a dilation of factor 2 from the x-axis

© Evans et al. 2016 Cambridge University Press
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iii A reflection in the x-axis, then a 7F >
translation of 2 units in the positive 2 -1 112 2 o |
direction of the y-axis 1al b [_3 2] c2 d 2 [_3 _2] (7,

2a (x,y)—>(x—3,yi) 2 -1 E
5 o g 10
b (x.3) > Bx+2,y-5) 2 a b|7 4] | 0]
e -4 3 1 3 0 - =
¢ (ny) - (3x+ 1,—7) > T k w
y 11 L o
d (x, —>(—x—4,—) o202 -1
() = (<= 4.3 3aat=|> B_[_3 1] <
0 1
e ) - (-4, 272 5 L i
, =4, —— 1 22
2 — -1 _
b AB [_3 _1] (AB) [_1 _;} l
. 2 2
7E R
A 5 ;3 cAB = 2l BIA = (AB)" 8
1 X+Y= 2X = ¥ + X = 3 -1
-2 -4 -2
_ _ 5 -7
X—Y:[Z] —3A=[3 5 -3 0 7 7 2
-2 -6 -9 4al2 2| b c
I3 T N ! B RS ]
~3A+B = [_7 _7] » 2 2
-3 11 -11 17
2 2 3 3 — [
2 2A_0 4] 3A—[0 -6 5 a 21; g b 1? 136
6 6 — = - =
—6A—[ 0 _12] |16 16 4 4
3al¢ ¢ bl 0 SE Y 7G
-4 -4 12 3 g 3a—b
T e R N A e
- 2 (1,0)—> 2,-4, (0,1 —(-1,3),
24l 1] b [—2 3 |3 3] (3,2) = (4,-6)
23 6 3 -1 7 3a@1).(-4.1) b (-2,0).(2.2)
-9 -23 c(2,3),4-5
[z 4 2 2 4 a (6,21) b (12,7) c (6,-7)
> X‘[o —3] Y=15 0 d (-6,7) e (7,6)
2 5a 2 3 c 1 2
[ 4 2 3 -1 1 2
6 AX= BX = IX =
-5 -1 -1 6 1 ()]
AI=[ 1 —2] IB:F 0] 07 -2
-1 3 0 1 _— 0] b[o 1] C[O—l]
AB=| > 2| pBa=|3 “© | 0 1 10 -1 0
-3 3 -1 3 ) 0
) 1 0 30
3 -8 9 0 d ] el f[ ]
2 _ 2 _
A [_4 11] [0 1] 0 2 0 3 0 1
[ 4 -3 -5 0 -2
7 AX = __9] BX = [_4] CX = [_4:| 8 a _1 0 b (_4, _3) ca= —2, b = —3
[ 4 5 -3 6 )
AC = ] CB = [ ] 2 0 3 <
:_9 1 6 2 9 0 1 X+ 4 =X
aB=|"% 2| pa=|t 3 11 o 3
3 8 -2 8 = X=- X —
) 210 2 4
A? = > =6 B? = 9 0 Loy 4
-6 17 0 4 ﬁxZE(x—3),y=y—4
[ -1 -1
103 [—21 5}
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800 Answers

Exercise [idy

—2x*  2x —x
1 - - - 2 = — —
g 3 4 2y=gypoe
-3x+ 18 X X
= 4av=2_4 =
3 2 y=7q 5y +3
x+21 -3 9x2
6y= -— +14
4 R

Chapter 7 review

Technology-free questions

1 0 30
1a 0 4],(—1,12) b[O 1],(—3,3)
1 0 -1 0
‘[0 _1],<—1,—3> d[o 1],(1,3)
0 1
el O],(l—l)
b y
5 |\ &
3 X
0
_______________ y=-3
d y
02 *
e y | f y
he I\,
! 4
01 X 0 X
N e
=1
g y h y
. BN
: 0 x 0 : X
i ESAN
H 3 1
\: Ix:3
I ¥ i y
A, AN
o i X i 0 X
x:I3 x!:—4
k y | y

ISBN 978-1-107-52013-4

3 a Range = (1, c0) b Range = (0, )

oo« 2] [¥] .. _y -3
o Rl e

5a iy > x-1,3y+2)
i (x,y) > (x—2,-2y+3)
iii()cy)—>(x;1 y—l)

, 3

b i(xy — (x-2,4y)
i (x,y) > (x—6,y—12)

iii (x,y) > (x+3,4y-5)

c i(hy)>kx+4,y+2)

i (x,y) — (%,Zy)
iii (x,y) = (x,-2y+3)

3 0f|x| |-2 X X +2 ,
o AR
Multiple-choice questions
1C 2D 3 A 4 A
5E 6D 7B 8 C
Extended-response questions
1ak=1 bh=7
2ah=-1+2V2 b a=+2V2

ca=-8,b=16
3ak=10

b ih>2+V10 i h<2-+10

iii 2-V1I0 <h <2+ V10

4 ax=50orx=-2o0rx=7
bx=lorx=-6o0orx=3
c k=-60,
x=0orx=2+V2lorx=2-v21
dh=-30orh=-50rh=4
e -5<h<-3

Chapter 8

Technology-free questions

1 3 3 11
12 M35} M3:4) B omc =mu =
2 a-6 b 69 c -15
3 al2d -4 b 3a> - 6a -1 c 12a

© Evans et al. 2016 Cambridge University Press
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__3 3 __3
4 a No bx-—7 CXS—7 dk——ﬁ

5x=2andy=3,orx=3andy=2
6 AB=BC =CD = DA = 5V2,

Mpc = Map = 1 and map = Mcp = -7

3\ 53
7ay=(x+22-13 b =(——)——
ay=(x+2) y=|(x 3 7
(4 —2(x—§)2+E
rE 4) 78
8a(1_2‘/‘ﬁ,3—2\/4ﬁ),(‘/4_12”,2x/4ﬁ+3)
b (2,6) c(-4,14)
-3-29 -3+v29
9 ax< 5 or x > 5
bxss_\/6_50rx25+\/6 cx>-4
| 4 4
dEst3orxS—4 ex<4
10 a R\ {3} b (-, 5] cR
d R\ {2} eR fR\{%}

11 p=-38,(x-3)(x+4)(3x-2)

12 a=-5R=-35

13 a 1 [1L,4] =R, f1(x) =+x
b f'[0,3-R, flx)=2-x
(4,0 o R, flx)=-Vx+4
df'[3,00) =R, f(x) =2~ (x-3)
ef‘lzRﬁR,f‘l(x)z(x—8)%+2

14 a3b+2f=18.20 b $2.80

15 ak=1 bk=-16

2
16a§ b2y+5x-17=0

2 2
17 aa(x+l)2+a ! b (—l,a 1)
a

a a a
ca==+l dae(-1,1)

18 a ]V

|

|

! 3

—_2l 0,5 y=1
AN

(-3, 0\

3
b A(O, 5

0

), B(=3,0) cy= %x+%

33 9
d(-33)ev="2-3
Multiple-choice questions
1B 2D 3C 4 A 5D
6D 7C 8C 9C 10A
1ME 12B 13A 14E 158B
16D 17D 18E 19B 20D
219E 22D 23B 24D 25D
26 A 27B 28D 29D 308B
31C 32A 33C 34A 35B
36 C 37D 38E 39E 40C
41C 42C 43 A

Cambridge Senior Maths AC/VCE ISBN 978-1-107-52013-4

3ax<a b(

Answers 801

Extended-response questions
1ad4b—-5c-d=41, 2b-"Tc—d =53,

—-4b +3c—d =125
b x*+y?-2x-4y-29=0

2ac=-b-8 bx=0o0orx=-b

cy=0ory=0b+8 db=-8
Vda+1-1 \/4a+1—1)
2 ’ 2
ca=2 da=6 ea=c"+c

4 a C=3500+105x b I=115x

d 3500

5 aV=45000+40m b 4hours 10 minutes

c 14
(litres)
55000
45000
25IO m (minutes)
20t 0<t<10
15¢t+50 10<¢r< T
c |4
(litres) (63.3, 1000)
200
1IO t (minutes)
7 a Ag = 6)62
b As = (10.5 - 2.5x)°
c0<x<42
d Ar = 12.25x% = 52.5x + 110.25
e Ap

11025 (4.2,105.84)

X
f 110.25 cm? (when area of rectangle = 0)
g Rectangle 9 X 6 and square 3 X 3,

>
-
s
o
‘
)
0
)
=,
@,
()
=

tangl X d o X ol

or rectangle — X — and square — X —
ge7* quare = >

© Evans et al. 2016 Cambridge University Press
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802 Answers

8
9

10

11

12

13

14

15

16

a20m b20m
aA=10x*+28x+16
bis4cm? ii 112 cm?
c3ecm d 4

c225m

16

0 x

eV=2+8x>+8x fx=3 gx=6066

a iA=00+xy-x> ii P=2(y+x+10)
b i A =400+ 30x—2x?
ii 5121 m? iii 0<x<20
iv A 1 1
75,5125
(sz) ( 2 2)

(0, 400)
(20, 200)

0 x (m)
a A= 6x%+Txy+ 2y

cix=05m iiy=025m
a509m b r=6.12 seconds

S A (3.06,5092) d 6.285 seconds

5

0 6.285 t
ax+5 b V=35x+7x
cS=x+33x+70

d v V=35x + Tx?

and § S=x2+33x+70

70

0 t
e325cm f 10cm
al2y+3x=22
b i B,11) ii D@&,-1)
€ 52 units?
d 6.45 units
a 25 km/h b Tap A 60 min; Tap B 75 min
c4cm

ah=100-3x b V=2x*(100 - 3x)
100
c0<x<— d vr
3 (cm?)
0 % x (cm)

e ix=18.142 or x = 25.852
il x=12.715 or x = 29.504
f Viax = 32921.811 cm® when x = 22.222

ISBN 978-1-107-52013-4

g 1S =600x-14x>
45000

1
i Smax = cm? when x = 150
h x =3.068 or x = 32.599
17 a y= (7.6 x 107)x* — 0.0276x% + 2.33x
b y=(7.6x107)x* - 0.0276x* +2.33x +5
c 57.31 m

3 4 38
183y=ZX—4 by=—§x+?
c D(8,2) d 5units e 50 units?

19 a i1y=250-5x
ii V =x?(250 - 5x) = 5x*(50 — x)
b
(em?)

0 50 x (cm)
c (0,50)
d x=11.378 or x = 47.813
e Viux = 92 592.59 cm® when x = 33.33 and
y = 83.33

Chapter 9
9A

1 {H,T}
2 {1,2,3,4,5,6}
3a52 b4
¢ clubs &, hearts ¥, spades &, diamonds ¢
d clubs and spades are black;
diamonds and hearts are red e 13
f ace, king, queen, jack g4 hile6
4 a{0,1,2,3,4,5} b {0,1,2,3,4,5,6}

¢ {0,1,2,3)
5a{0,1,23,...) b {0.1,2,3,....41)
c{,2.3,...
6 a(246 b{FFF} co
1 3 3
7 a-=- = =
) ST €20
4 2 4
8aE b§ CE
1 1 4 2
SaZ bE CB dﬁ
9 10 5 1
1 Z - = —
baz by TR
1 30 30 90
Mazs Pig 36 936,
1 1 5 4
12a- - 2 z
29 b3 €9 d3
1
13 -
3
14 04
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Answers 803

15 a 1 b 1 c 1 8 a 1 >
3 8 4 /g -
16 a % b ; Hé;‘ wv
6
17 a3 b L o a2 / /1 fED
- 5 = 57 2
4 2 13 26 H
1112 \T<§ w
18 -, . -,
5°5°5°5 6
1 2 2 2 2 4 9 !
19a—, — =, =, =, — b — %2
3
137137137137 13" 13 13 T/H§g g
9B \ G L
1 4 1 =3
1a— — - _—
? 50 " ‘15 Y X2
2 a No b Answers will vary 5 \o
c Answers will vary  d Yes 6 O
e As the number of trials approaches infinity, b i i i l i = iv l
the relative frequency approaches the value 24 4 8 2
of the probability 9 a 1]:
3 Pr(a 6 from first die) ~ % =0.156 ﬁ;flg
102 e
Pr(a 6 from second die) ~ —— ~ 0.146 O~ __—ic
700 Stilt
Choose first die, as higher probability of a 6 ‘;‘:
aal pi c2  dsi .
20 5 10 S
cn=—_
5 0.445 \ I
St
6aZ b 5 ~07855 Xt
ce
3
75 b i % i % i é iv %
1 1 5
8 a- b - c - .1 .1 15 .1
3 6 6 ci 36 ii 3 iii 36 iv D
4n 4n
9a 25 b1- 25 = 0.4973 10 a 2nd ball
10aix i L i I 2 3 4 5
4 16 Ist] L1, 1) (1,2) (1,3) (1,4) (1,5)
b il i 3@ i1 2 ball| 2 (2, 1) (2,2) (2,3) (2,4) (2,5)
16 4 313D (3,2) 3,3) 3,4 (3.5
9C 41(4,1) 4,2) 4.3) 4.4) 45)
—— 1 5065.1) (5.2) (5.3) (5.4) (5.5
1a- b -
4 4 bis e i
1 1 1 25 5 25
2a- b - c -
2 2 4 9D
1 1 5
3 a E b ﬁ Cc E {1 2a394a6} b {234}
| | 7 c {5,6,7,8,9,10} d {1,3}
4 a 7 b 3 c 7 e {1,3,5,6,7,8,9,10} f {5,7,8,9,10}
3 3 | 1 2 a{l1,2,3,5,6,7,9,10, 11}
5a 3 b 3 c 3 d 3 b {1,3,5,7,9,11} c {2,4,6,8,10,12}
] ] 3 d {1,3,5,7,9,11} e {1,3,5,7,9,11}
6 a 3 b i C I 3 a {E,H.M, S} b {C,H,1,M}
1 c {A,CELS,T} d {H, M}
7 ) e {C,E,H,I,M, S} f {H, M}
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&) a 20 b 45 gaP_3 p 22 _3
(o) 2 1 5 500 4 300 4
sry PO ey dg 0a 85 L1726l
T 1 1 1 2 284 568 65 246
6ay b3 €23 10 2006 bo02
L 4 b 03 15
11 = . —
m 7al bi:gcizldl a7 C22
;8 18 9 118 ? ; 12a02 b05  c04
10 1
E 8ac b 3 <% d - 13 a 02 b > <z
QO 9 Pr(AUB) = 0.7 14 a 03 b 0.75
g 10 Pr(AU B) =047 15 16%
Y 11 a Pr(AnB) =028 b Pr(AUB) = 045 16 L
- 12 aP(ANB) =045 b Pr(AUB)=0.58 5 . . ' 6
= =0. 17 a — b — - d —
< 13 aPANB) =0 b Pr(AUB) = 0.7 a = 1 5
14 aPr(AnB) =0 b Pr(A U B) =0.23 1 1 13 20
_ 18 a — b — c — d —
15 Pr(ANnB)=0.2 17 221 51 221
16 Pr(AN B) =0.05 19 0.230 808 ~ 0.231
17 PKAUB) =07 2023 pl ! d2
18 0.32 %8 28 25 53
19 a 043 b 0.29 e - — g — h =
7 13 28 14
m 9E 21 a 0.85 b 0.6 c 0.51 d 0.51
Tao2 b 03 €03 d07 ig 0.4"04612:/0"04 i 0.35 iv 0.178 v 0.194
22075 bo04  c08 do04s ::)3'72 0.4 Wi 035 v 0.178 v 0.19
3 a 0.63 b 0.23 c 022 d 0.77 ci 0478 ii 0.425
4a045 bo040 025 d070 24 a i 0.564 ii 0.05 iii 0.12 iv 0.0282 v 0.052
5a09 b 0.6 c 0.1 d 0.9 b 0.081
6 a 95% b 5% c 035
7 a A=(Jv,Qv.Kv,Av,Ja,Qa Ka, As, 25al 33 b
Ke. A Ka. A 6 90 53
14.Q¢. K¢, A¢, 14, Q4. K, Ad} 26 aBCA bANB=0 cACB
C ={29,39,49 59 69,79 8%,
99, 10%,Jv, Qv Kv, Av} 9G
b i Pr(a picture card) = % 1 Pr(male and support guns) = 0.35;
- _ l -
n Pr(a heart) T4 Pr(male) x Pr(support guns) = S0 X 65 =
iii Pr(a heart picture card) = - 100 ~ 100
. . 13 25 0.39 # 035,
iv Pr(a picture card or a heart) = & .
. . therefore not independent
v Pr(a picture card or a club, diamond or
spade) = £ 2 Pr(male and prefer sport) = 0.45;
52
3 7 ) 1 Pr(male) x Pr(prefer sport) = 0.45;
8 a IG In c IG 3 therefore independent i
9 a0 b 0.57 c028 do0.08 3 Pr(speeding and serious) = 76~ 0.112;
10 a 0.81 b 0.69 c 0.74 d 0.86 b i Prseri 130 103
r(speeding) X Pr(serious) = — X — =~
11a0 b1 ¢l e (speeding) x Priserious) = 37, X 374
5 3 0.095 # 0.112;
12 a 0.88 b 0.58 c 0.30 d 0.12 therefore not independent
oF 4 a Yes b Ye3s i c]No
L S L W7 i 5 Pr(A)x Pr(B) = 2 x 2 = L =Pr(An B)
3 3 13 19 6 6 No
4 4 7 a0.6 b 0.42 c 0.88
6a— b -
17 7 8 0.6
7 17_2 9 a 035 b 0.035 ¢ 0.1225 d 0.025
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Answers 805

4 1 133 6 4
10a—- b— g2 = 4al6 b 2.9
T T R T A TR T 3 \ >
No, as Pr(L| F) # Pr(L) 5 A and B: §; C and D: 3 a
11 Pr(A) xPr(B) = £ x & = 2 =Pr(AN B) E
12 a 0.35 b 0.875
18 12 23 21 4 Chapter 10 (]
13 a 6 b 6 C 5 d E e 6 |
poe 10A A
fes 83 hop No 1all b 12 €37 d29
14 ai 0.75 ii 032 1iii 059 b No ¢ No 2 a 60 b 500 c 350 d 512 O
9H 3 al28 b 160 I
4 20 5 63 6 26 7 240 8 260 000
1 Approx. 0.125 2 Approx. 0.172 9 17576000 10 30 ,L
3 Approx. 0.0009 4 Approx. 29.29
5 a Approx. 1.75 b Approx. 2.19 10B 3
1a6 b120 c¢5040 d2 el f1 w)
Chapter 9 review 2a20 b72 c6 ds56 el120 f720
Technology-free questions 3 120 4 5040 524
1 5 6 720 7 720 8 336
Tac be 9 25040 b 210
2 0.007 10 a 120 b 120
Ba% b% c% 11 a 840 b 2401
87 12 a 480 b 1512
4a036 b 13a60 b2 252
5 i 14 a 150 b 360 c 1560
15 5 | 15 a 720 b 438
156, 1 1 1,61 1 = = .
6 a {156,165,516,561,615,651} b 3 c3 10C
5 1
7 a D b 1 1a3 b3 c6 d4
820036 bo0027 co0.18 d0.729 2alo b 10 €35 d3s
1 4 4 20 3 a 190 b 100 c 4950 d 31125
9a— b — c - d —
27 27 9 27 4 a 20 b 7 c 28 d 1225
10 No 51716 6 2300
11 a05 b(i cl 7 133784560 8 8145060 9 18
12::1118 bz 10 a 5852925 b 1744 200
) kD) 9 11 100 386
z b 2= c =
1327 = Tz 122792 b 336
14 a 0.2 b 04 13a150 b75 c6 d462 e 81
15207  bo03 c% d% 14 28436285 b 3003 c 66 d 2378376
16 aBCA bANB=o ;:3)18301632b;17256 18 31 19 57
¢ A and B are independent a
Multiple-choice questions 10D
1B 2C 3A 4C 5D 6A 1a05 b 0.5
7D 8E 9A 10B 11B 12B 2 0375
13 A 14E 15C 16 A 17B 18D 3202 b 0.6 c03
Extended-response questions 402 5 329
1 a0.15 b 0.148 ' . 858
3 3 9 49 2 56 73
2aA —; B> b A:—; B:— ~ 0. — —
2 R g 64 e 6 a5y~ 030 35 %5
5 35
c - d — 7 a — =
8 58 TR T
4 1 5 17 34
- : 2 = = — =
3::15 b 0.69 c 0.208 8a.6 b6 <5 d35
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U 02 2 3 4l sal b3
- *% 7 6 15 5
T 10 a 0.659 b 0.341 c 0.096 d 0.282 6 a 0.09 b 0.69
T 1 a 5 b 20 c 15 7 a 049 b 0.51 c 0.74
12 21 37 2
42 21 37 8 a 06 b 0.47 c3
LLl Exercise [gf1]:
o 0 9 a {HHH,HTH,HHT,HTT, b E
A3 1 ax*+8x° +24x> +32x+ 16 THH,TTH,THT,TTT) 8
b 16x* +32x% + 24x% + 8x + 1 7 4
" € 16x* = 96x° +216x> — 216x + 81 <[ xJof1[2]3 ds e
- d 27x% - 27x* +9x - 1 113131
7] e 163" — 32 +24x2 — 8x + | P® 21351383
g f —32x° + 80x* — 80x> +40x* — 10x + 1 1
g —243x° +405x* — 270x% + 90x* — 15x + 1 10 a {2,3,4,5,6,7,8,9,10,11, 12} b 13
v h 16x* - 96x° + 21622 — 216x + 81
: cy23456789101112
< Chapter 10 review p(y)i 2|3|4|5(6|5]4|3|2|1
) 36(36|36|36|36|36(36(36|36|36|36
Technology-free questions S
1 a 499500 b 1000000 c 1000000 11 a {1,2,3,4,5,6} b 36
2 648 3 120 4 8n
c
5 5416 6 36750 7 50400 & i i z ‘7‘ 3 161
8 alo b 32 p(x)%%%%%%
9 1200
1 3 3 7
10a§ bg C% 12a y _3 _213 bg
Multiple-choice questions L3131
PO 55|83
1E 2D 3 A 4D 5C
6 B 7C 8 A 9E 10E
- 11B
Extended-response questions 28 12
1 a 28380 b 80640 1 0.378 2 57~ 0.491 3 3~ 0.923
2a720 b4s c 336 40 0237 50930 60109
3 a 60 b 45 253
4a210 b100 ¢80 [Exercise [CR[®
5 a 1365 b 210 c 1155
6 a 3060 b 330 c 1155 120185 b 0.060
. - B 22019 b 0930
7 Div. 1: 1.228x 1077 Div.2: 1.473x 10 320137 b 0446 0.554
Div. 3: 2.726 x 10> Div. 4: 1.365x 1073 ao : co
8 a 1.290x 107 b 6.449 x 1074 5a0056 b 0391
6 0.018
5 X S5—x
Chapter 11 7aPr(X=x) = (x) (0.1)*(0.9)
forx=0,1,2,3,4,5
11A x[ 01 [2[3]4]5
1aNo b No ¢ Yes d No e No p(x)]0.5910.328 {0.073 | 0.008 | 0.000 | 0.000
2aPr(X=2 bP(X>2 cPr(X>2) b Most probable number is 0
dPr(X<2) ePr(X>2) f Pr(X > 2) 8 0.749 9 0.021 10 0.5398 11 E
gPr(Xx<2 hPr(X=2 iPr(X<2) " 256
iPrX>2) kP2<X<5) 12 20988 b 09999 c8.1x10
d 0,1} e {0,1,2} f {2,3,4,5) 14 5.8%
g (3.4,5) h {2,3,4) i (3,4} 15 a i 0474 ii 0.224 iii 0.078
4202 b0o5 c03 do035 e 09 b Answers will vary — about 5 or more
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Answers 807

16 0.014 10a% bm=>5 >
17 18 ) -
e Multiple-choice questions 79
J—- L_* = 1B 2A 3C 4A S5E E
19 a5 b s 6C 7A 8D 9B 10E o
20 a 13 b 22 Extended-response questions -
21 a 16 b 29 1af y T 112131 2 b 0.46 n
22 a 45 b 59 p(x) | 0.54|0.16 | 0.06 | 0.24
23 203087 b —2297_ (3095 2 -
’ 1-1(0.3) e 2aio0.1 0.6 iii 3 b i 0.0012 ii 0.2508 =
24 a 03020 b 0.6242 ¢ 0.3225 2a é b l . i o E . § ('-B
5 40 10 20 8 <.
Chapter 11 review 4 a 0003 b5320x10° C'ED
Technology-free questions 508
1 a092 b 0.63 c 0.8 6 a 0.401 b n>45 l
2[5 1 2 3 4 7al-¢ bl1-4¢4+3¢" c%<q<1 N
p(x) | 0.25]0.280.30 | 0.17 8 a 0.734 (exact answer) N
3r %1373 13 b About 7 (by simulation) a3
NEEE g
P |z == v
S115 115 Chapter 12 5
4 a 2nd choice . =S
Technology-free questions
1 2 3 6 7 9 | A
Ist{1| 2 3 4 7 810 1a- b =
choice |2 3 4 5 8 9 11 9 9
sl 2 s 6 910 12 2 a (348,384,438,483,834, 843}, n(e) = 6
6/ 7 8 9 12 13 15 2 ¢ 2
708 9 10 13 14 16 3 3
910 11 12 15 16 18 1 12
3a- b —
b {2,3,4,5,6,7,8,9,10,11,12, 2 13
13,14, 15,16, 1
3,14,15,16, 18} 4al bé
Cl x|2]3|4|5|6|7]|8]09 4 3 )
) i i i i i 3 i i 5 a Pr(1) =Pr(2) = Pr(3) = Pr(5) = —,
P 36136 | 36 | 36 | 36 | 36 | 36 | 36 3 1 17
Pr(4) = —, Pr(6) = —
x | 1011|1213 |14 [15| 16|18 17 17
b =
ol 222222 o
36 |36 [ 36 |36 | 36|36 |36 36 1
6 —
5 a 0.051 b 0.99 ﬁ ~ 0.949 4
256 1
7 a 0.6 b -
6 9 b 37 3
fa a gal 3 Lyl
S, 16 p 32 11 as 2 €3 2
38 81 €27 9a048 bo056
8 3(7)(13 §)4 10 aPr(ANB) =005 b Pr(A|B) =025
3 74 4 ) Vs 11 a 04 b 0.2 c07
3 1\/3 1\*/3
=z )= (= 12 720
b (4) +7(4)(4) +21(4) (4) p
15 14 13 —/—_
9a (L) b 15(L) (1 - L) 7145!
100 100 100
p\° p\" p 14a-L p 2L
< (i) *15(560) (1 165) 2 44
- 2 15207 b07 <07
P )4
1 - 1 - = = = (. > = 0.
+ 05(100) ( 100) 16 a Pr(X =4) =0.0016 b Pr(X > 3) =0.0272
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O 17 a Pr(X = 3) = 7C 0.20.8* Chapter 13
2 b Pr(X < 3) = 7C,0.2°0.87 + 7C,0.2' .85 +
7 2 5 o
,0.2°0.8 ExerC|se 13A
T c Pr(X > 4) =7C,0.2*0.8° +7C50.2°.8% + 5 ; ) 3 p
7C 026081 7C70.270.80 1ax b 8x CcCXx d 2)§ e a6
. X . X
< 18a(i)10 blO(i)g(l—i) f 20 gx2y2 hx4y6 Iy_ 1)7
‘: 10xo 0 v ;00 100 2a37  biy ¢33 d 304
- _ - 2 4x+1 5
¢ (100) +1o(100) (1 100) 3a = b 5%+ ‘4‘éb
8 2
&l +45(1oo)(1_%) fry b ‘s
a" . . 5 a bl b 729 c bt
Multiple-choice questions . 2745 . 12555
S 1E  2C 3E 4B S5E a —¢ 5
7, 6 E 7C 8C 9B 10D 7 a 64 b 274> ¢ -964°
: 11D 12 D 13 E 14 A 15 E on . 52n
< 16E 17B 18C 19C 20A 8a2 b2 S
21E 22E 23C 24D 25D 9ax b2 c37 dgp eald
Extended-response questions f2%x"% g m”’llzp_z h 2a°b7
1 a | E ii ﬂ " E 10 a x2y3 b Sang C ijz d 2x2y3
28 56 49 X i, ) 23b
XZ a
14 392 n l; . y a c
1 e 't bn+ o
2a- b — dn—11
2 36 12 a 317n b 23—n c
3 1 3 6 22
3 a g b % C % d 7 d 2n+133n71 e 53n—2 f 23):—3 X 3—4
4200027 b o 12 c017 dom g3"x2™  h3= i6
5.0 L8 13 22224096 b5 =3125 3 =27
120 59
e 138
a — 1
360 1a?25 b 27 [ d 16
b ;108 o 45 : | 91
193 193 — f - — h1
L B €3 1 4 835 36
al - n — . .
—_— 1000 k 27 I =
% 1183 " 70000 ! 1 5
b i— il — _ _
8a im=30,g=35s5s=25 17 7 7
ii m+q=65 2 aashe b ab2 €33x57%
3 1 618 I
b o d 3 e x% fa
7 3a@i-1)3 bx-1)3 24 1)
cﬁ a (2x 3 (x )1 c()c+)4
920084 b05 068 dx=D2 exx-172 fEI+D3
10a60 b8 0.l | Exercise 1@
1 1 3 6
11 a — b - - d — 1
% %0 5 €5 13 ] Y e
12 a i 10000 cm? ii 400 cm?  iii 6400 cm? y=05 e
b i004 ii0.12 iii 0.64 y=0.9% ) y=18
c 10.0016 ii 0.000 64
7 13 23 0 .
Bag by cip All pass through (0, 1)
14 a 10328 i 0.205 iii 0.672 Horizontal asymptote y = 0
b ill i 18 Increasing for base > 1
15 a 10.121  ii 0.851 iii 0.383 Decreasing for base < 1
b i9 ii 14
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2 xercise KBS >
y=5x3" 1 3 1 o |
y=2x3" 1a3 b 3 C E d Z e 5 m
fa g2 h 3 i3
2al b2 c 3 d 4 e -1 E
;43 o
f3 g3 h -4 i3 j4 w
k3i 16 m7]
y= 2x3" 4 3
y= 5x3 3 a bi c53 -
y = a X b* has y-axis intercept at (0, a) 4a0 bo-2 c1.2 do. 1 w
Horizontal asymptote y =0 . 5a23 b129 c126 d175 O
Graphs c and d are reflections in the x-axis 1 1
Qfgraphsaandb 6ax>2 bx>§ CXSE dx<3 l
3 x =3.807 4 x=0.778 3
ex<Z fx>1 gx<3 -
W
Exercise JEL: -
1a7 b 4 c3 d-1

2 alog(10a) b1 ¢ logz(Z) di
e 3log,a f9 g -logs6 h -2

3a3 b4 c -7 d-3
e4 f-3 g4 h -6
i -9 j-1 k 4 ()

4 a2 b7 c9 dl1
eg flog (a®) g3 hi

1
e 30 f§ g8 h 64
i4 j10

6as b 325 c 22 d 20
e3+\/ﬁ f3or0

2

72+3a—% 910

10 a 4 bg c3 d 10
e9 f2

Exercise REL

1 a 281 b -132 c¢240 d 0.79
e -258 f -0.58

2 al90 b 3.10 c —0.68

3ax>3 b x<1.46 cx<-1.15
d x<277 e x> 131
4 a ¥y b ¥y
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c v
5
Tlogm (§> ~02218
e
0
22
[
e y
y=6
! X
0 N\
SC N 13G
1a ¥y b y
A Domain = R 4 Domain = R*
Range = R Range = R
0.301————— 0.602 = ————
| |
: |
X ! > X
0 /L 1 ol A2
2
C y d y

Domain = R*
Range =R Range =R

0301 ——————2 0.954 F————=
|
|
x L ox
1
3

e y f y
Domain = R* Domain = R~
Range = R Range = R
o i\ X _i\ 0‘ X
1
2 ay=2log,x b y=103"
1 1,1,
Cy=§log10x dy=§102

3 a f'(x) =logy(x-2)
b fl(x)=2"+3
i x—=2
€ /7 = logy(*)
dflx)= logs(x +2)
e ) =L x2
g/ x)=2"-3
s x+2
h f (x)—log3( : )
4 a Domain = (4,0) b Domain = (=3, )
v v

e

f i) =3x2"

5

x=—

3
(=)
h&

©

[ttt

4

X

ISBN 978-1-107-52013-4

¢ Domain = (0,00)  d Domain = (-2, o)
v v

0

.

e Domain = (0, o) f Domain = (—o0, 0)

5 a0.64 b 0.40
6 y y
T ¥ =1logio (x2) T y=2logjox

y=log ;o Vx = %loglox for x € (0, 10]

y=logyg (2x) + logjo (3x) »=logjo (6x2)

0/L
V6

Exercise REL

1 a N =1000x 275
2 79 726 years

3 7575 years

4 a 535 millibars

5 22 hours

6 6.4°C

7 1> 18.668...

8a pq
(millions)

b 50 minutes

b 7331 metres

1.7
12

0 t
b ir=12.56... (mid 1962)
il t=237.56... (mid 1987)

9ay=3x5 by=4x(3) cy=5xQ3)"
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10 a k= 10%10(2) b 7.212 hours

b 210 minutes
d 251 189 bacteria

2
12 a=6><(13—0) and k = lloglo(g)

3 3
13 y=1.5%0.575" 14 p=25x1.35

11 a N =1000x 105
¢ 15 hours

15 a [ Cuts, n | Sheets | Thickness, T (mm)

0 1 0.2

1 2 0.4

2 4 0.8

3 8 1.6

4 16 32

5 32 6.4

6 64 12.8

7 128 25.6

8 256 51.2

9 512 102.4

10 1024 204.8

bT=02x2"

c 7
200
150
100

50 /0'2
0] 2 4 6 810 n
d 2147484 m
16 dy = 41.92, m = 0.094

131

1am=2andc=1log,3

b log,») c v
J
16 - 16
log,3) 3
2 4 12 4 °
2 am=3andc = logs2
b 1og,») C y

N AL

3 Street 10~° watt/cm?; Quiet car 10~!! watt/cm?
4 a Increases by 10log,,2 ~ 3 dB

b Increases by 10log,, 10 = 10 dB

C Phey = (Pold)3 x 10%

dpP=1071° e P=10"°
A
5P1=1OEXP2 65+10g105
7 73 —log, 4 8 [107,107]

ISBN 978-1-107-52013-4

Answers 811

Chapter 13 review
Technology-free questions

1 1 1
4
1aa bﬁ cmzn2 dabﬁ
3a° 5 n®
5 fa gc b
- . 8 2, 6
] W ] W k 2a la*+da
1
2 alog,7 b zlog27 c log,,2
18
d 1og10(?) e 1+logll f1+Ilogg 101
1
g glog2 100 h -log, 10
3a6 b 7 c?2 do
e3 f-2 g -3 h 4
2
4 alog,6 blog,6 c 10%10(3)
az a2b3
d lOglO(_ZSOOO) elog,y f 10g10(_c )
5ax=3 bx=30rx=0
cx=1 dx=2orx=3
6 a y b y
y=22"
(1,4)
(0, 2)

Multiple-choice questions
1C 2 A 3C 4C 5A
6B 7 A 8 A 9A 10A

Extended-response questions

Tal, 71273 4
M| 13[7]15
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# bM=2"-1 2l 5] 6 7 7 a y
T M | 3163|127
T oM
301
< ]
< 20
F 10-
7} ol 123454
a d [ Three discs | 1| 2 3
g Times moved |4 |2 | 1
7, Fourdiscs [ 1|2 |3 |4
: Times moved |8 |4 |2 |1
< 2n=2
3a@d)’ b@y? cn=3
4 a 729(%)" b 128(%)" c 4 times
5 a Batch I: 15(0.95)"; Batch2: 20(0.94)" c v
b 32 years e=-%“ 0= N
6aX$182 YS$I51 Z$2.62 {76
b X$437 Y$427 Z$3.47 PIREES
¢ Intersectatt =21.784 ... and r = 2.090...; > f
therefore Feb 2014 until Sept 2015
d Feb 2015 until Sept 2015; approx. 8 months
7 a 13.81 years b 7.38 years
8 a Temperature = 87.065 x 0.94
b i87.1°C ii 18.56°C Exercise K1z}
c Temperature = 85.724 x 0.94 1201 b-10 L0 d 10
d i85.72°C ii 40.82°C :0’ Lo ; o hol
e 28.19 minutes > ’ - ’
9 aue02andbes 2209 b075 c-08 d096
biz=xlog,h ii a=02andk=log,5 e-05 f-005 g-08 h 06l
10 ay=2x1585  by=2x10°> 3a0-1 b-10 <c-1,0 d-10
) 3 e-1,0 f0,-1 g0,-1 ho-l
c x =5log, 3
14C
17a0 b0 ¢ Undefined dO
Chapter 14 e Undefined f Undefined
m 14A 2 a-3423 b-257 ¢-097 d-1.38
4 4 1 7 g e 0.95 f 0.75 g 1.66
7 7 7 7 7 7
1apl 2 gL el g2
a3 5c3 6e3 3 3a0 b0 c0 do eO0 fO
2 a 120° b 150° c 210° d 162° E :
xercise L)
e 100° f 324° g 220° h 324° -
323438 b 10829° c 166.16° d 246.94° 1 ; 27425799 b ‘5‘0531125 :gigg;
e 213.14° f296.79° g 271.01° h 343.78° 2'3315 ﬁ 6.5778 ; 6'5270
4 a 0.66 b 1.27 c 1.87 d 281 . ’ ’
e 147 f 3.98 g 2.38 h 5.74 E ;
xerC|se 14E
5 a -60° b -720° ¢ -540° d -180° b d
e300° f-330° g690° h —690° 1 : (;(31';2 p ‘8?8 ; ‘8-‘7‘2 ; 6(;-38
6 a -2xn b -3xn c —? d —4xn 2a 5m b n I1x
e 11m P Tn 6 6 6
6 6
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3 a _l b E c 1 d —_\/§
2 2 2 2
e —V3 f -3
V3 1 V3 1
a —7 b 5 [ —\/§ d —7 e —5
5 a a=0.7660, b = 0.6428
b ¢ =-0.7660, d = 0.6428
c 1 cos140° = —-0.7660, sin 140° = 0.6428
ii cos 140° = —cos40°
6 a -0.7 b -0.6 c -04 d -0.6
e -0.7 f -0.7 g 04 h 0.6
7 a 120° b 240° c —60° d 120°
e 240° f 300°
14F
3 1
1 a sin = i,cos =——,tan=—-V3
2 2
1 1
b sin= —,cos=—-—,tan= -1
V2 V2
C sin = ! cos = V3 tan = !
- 29 - 2 k] - vg
d sin = —ﬁ,cos = —l, tan = V3
2 2
e sin = — ! cos = ! tan = —1
V2’ V2’
f sin = ! cos = V3 tan = !
, > NG
g sin = ?,cos: %,tan:\@
1
hsin=-—,cos=-—,tan=1
V2
3
isin= g,cos= 5,tan=\/§
j sin= —?, cos = %, tan = —\3
V3 1 1 1 1
2a— b-—c-——d-=- e-—
2 V2 V3 2 V2
V3,1 1
f\3 — h — i-—
E2 'y e
1 1
3 —ﬁ —— ¢ — d Undefined
2 V2 V3
1 1
el f— — h -1
v eV
14G
21 1
1ai2%ii2 . . S2m 1
ail2mii bin ii3 CI3II2
. .. L2 LA |
didmii3 e|?||4 flz ||§
gidmii2 hi2 ii2 ii4 i3
2 a Dilation of factor 3 from the x-axis;

Cambridge Senior Maths AC/VCE

Mathematical Methods 1&2

Amplitude = 3; Period = 25

ISBN 978-1-107-52013-4

b

C

d

3a
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Dilation of factor % from the y-axis;

2
Amplitude = 1; Period ?n
Dilation of factor 3 from the y-axis;
Amplitude = 1; Period = 67
Dilation of factor 2 from the x-axis and
dilation of factor % from the y-axis;

2
Amplitude = 2; Period = ?”

AN
LV

Amplitude = 3, Period = &t

2n 4m 2n
3 3

Amplitude = 2, Period = 2711:

Amplitude = 4, Period = 41

2n 41[ 2n
1) 3 3
2 Amplitude = lQ,Period = 271[

(=]

AWy
SV,

Amplitude = 4, Period = 3

y
5
T 3n
2 [/ n 2 [/ 2n
0 + L - > X
m\ f3mosm\ o fm
4 4 4 4

-5

—

Amplitude = 5, Period = 1t
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g v d »

0

NN

/\

—3+

h »

N

=]

2

/%ﬁ&fw ﬁ/v

| ¢
0
Amplitude = 3, Period = 41
0 T x
3n
21:, i)
4

7 a Dilation of factor é from the y-axis and
reflection in the x-axis;

2
Amplitude = 1; Period = ?n

[SIRVA

RS fs

Amplitude = 2, Period = ’2—‘ 2

b Reflection in the y-axis;
Amplitude = 1; Period = 27t

3'11 14 n  6om
o 2 c Dilation of factor 3 from the y-axis and
2 dilation of factor 2 from the x-axis;
Amplitude =2, Period = 6r Amplitude = 2; Period = 6t
4a d Dilation of factor 2 from the y-axis, dilation
21 of factor 4 from the x-axis and reflection in
\ / the x-axis; Amplitude = 4; Period = 4m
0o N 1 e Dilation of factor 3 from the y-axis, dilation
by of factor 2 from the x-axis and reflection in
5 the y-axis; Amplitude = 2; Period = 67t
y T Sm
N 8 a y b Z, T
/\ . y=sinx y=cosx
o 1\ 1 3
U /
34 0 ¥
b 2T
| Exercise [(E]
B S R IE R L
373737 3 4> 47 4° 4
T 2n T 8
3737373
2 a093,221 b430,198 ¢ 350,593
d 041,273 e 235394 f1.77,451
3 a 150,210 b 30, 150 c 120, 240
d 120, 240 e 60, 120 f 45,135
V PR IL N - SR .
€ 6" 6

4 ‘T
JU

4
2

3 3m T 2 2t 27

4m\ Sm - _ P — - __

h/\/\ﬂn}( Saoy b33 €373

.

Mathematical Methods 1&2

\/ \/m 3n 111:
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6 d Period = n, Amplitude = V3,y=+V3 >
y =
Sn 1 ) Sn 1 m
\ 1 =
3n
)\/ \/ 2 m
E . P
& '> ob : N\ “
JENER
2 Tn 1l 197m 23n
1 1 12 e Period = 7, Amplitude = 3, y = +3 K
nm 1lx 137 237 y —
127127 127 12
n S5t 13n 17n 31
12 127 127 12
Snt 7m 13n 15m 21m 23mn
d=, =, =, =, =, = 0 x
127127 127 127 127 12 g T
o 51 Tn 17n 19 :
127127 127 12 -
St 7n 13n 15% £ Period = =° Amplitude = 2. v = 42
5 8 8 ° 3 eno—?, mplitude =2,y = +
8 a 2.034,2.678,5.176, 5.820 y
b 1.892,2.820, 5.034, 5.961 5]
c 0.580, 2.562, 3.721, 5.704
d 0.309, 1.785, 2.403, 3.880, 4.498, 5.974
‘ ; : 0
" T 0 =« 5n
Exercise E] s B o
1 a Period = 27, Amplitude = 3,y = +3 27
y

g Period = 7, Amplitude = \/Z y= +V2

3‘ /\ y
0 f— 0 V21
N L.
. . 3 6 3

b Period = 7, Amplitude = 1,y = +1 Gl

y

h Period = &, Amplitude = 3, y = +3

~14 5
34

2
¢ Period = —, Amplitude = 2, y = +2
3 i Period = 7, Amplitude = 3, y = +3

1 y

24

0 ! 70 ‘ —
Bl T 0 o
12 2 2

-2 B

Cambridge Senior Maths AC/VCE ISBN 978-1-107-52013-4 © Evans et al. 2016 Cambridge University Press
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1 1
2 a f0)=3.fQm) =3

3 3
3af0-= —g, f@2m = —g

b »
WAWA
V\/@B)

4afim=- S =

5ay=3sin§ b y = 3sin(2x)

X
cy=2sin—-
Y 3

e —sinl(x+n)
)

14)

1a ,

dy= sin2(x— g)

ISBN 978-1-107-52013-4
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1a0.6 b 0.6 c -0.7 dos3

e -0.3 f %) (1.49) g -0.3
h 0.6 i 0.6 j 03
2a g b g c % d %
3 sinx = %, tanx = _?
4 cosx = _1—3, tan x = ﬁ

5 sinx = ?\/6, tan x = —2V6

14L
JT

31 7
1aZ b 2T r
7 2 €3
2a y

r
4 7 4

Cambridge Senior Maths AC/VCE
Mathematical Methods 1&2
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17t —1lx =57 =©® 7n 13x=

18 7 18 ° 18 187 18" 18
St - ©w 2:m

6 °3°6" 3
—13n -7 —m Sn 1llm 17n

187 18 18 18" 18° 18
4 a ¥y

e 3 /

/

+[a

=
Il
ol 4

S

1

1

1

!
4/
I i
1

1

1

1

1

14M

1a074 b 051 c0.82,-0.82 d 0,0.88

2 y=asin(bf+c)+d
aa=1993,b=2998,c=0.003d=0.993
b a=3.136,b = 3.051, ¢ = 0.044,d = —0.140
ca=4971,b=3.010,c=3.136,d = 4971

14N

(121 + D) (12n + 5)m
1ax= rx = ,n
6 6
12n+1
bxz%,nez
Bn+2)x
XxX=———,n
3
JTSm pom U 2w se
6’ 6 187 18 373
4n -1
3x:nnorx:u,nez;

_ 5w T 0 3 r7n
X = 4,757 4,,4,31304
2
4x=?,nez; x=—n,—?n,—%cor0

ez

€EZ

2
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818 Answers

q;) 5 x= 6"1; Dorx= 3"6+ 2 ez Chapter 14 review
'S 2 7 1 1155 11 Technology-free questions
(5] X = =, ===, T Ty s T 7 O — 11 9 23 3
et 3712 6 12°312°6 12 1aTn an ¢ 6n dTneTn
S 140 Lom Bn Tn
1a 3 br=3ands=15 4 6 3 9
1 5 2a150° b315 c495°  d 45
% ‘ ‘ e 1350° f -135° g —45° h —495°
O Kin : i -1035° ;
= 1 1 1 3
S :g 3a T b ? C —z d —7
¢ 5 m above mean sea level 2 2
5V3 e V3 §_1 ! h_L
7} d - m above mean sea level 2 2 g 2 \2
1 S 7 1 2n
3 b i
Q e Tmabovemeansealevel 4aldn b?;’z ¢ 2’3 d3,
E fre[l,51U[13,17] ed.6n f3.3m
n 2 a 5 metres b 1 metres
5a b
= ¢ 1=0.524,2.618 or 4.712 seconds , ! .
< d 1 =0, 1.047 or 2.094 seconds 21 A\ y=2sin2x 31 sy
e Particle oscillates between x = 1 and x = 5 . /\ s
3a7m_ _b3m 0 \/" 0/ 3 Yn
o 15913 . 17 -2 -3 Poi}r:t(fénﬁ).
=—, =, =, — — is the final point
44447 4
gl 5 131725 2 ¢ d,
127127127 12712 7 12 5 5]
e Particle oscillates between x = 3 and x = 7 /\
4.a il0 ii10+5V3 iii 10+5V3 A S s wy S
iv10-5V3 v 10-5V3 5 3 3 Py ’\/
b 6 seconds ¢ 20 metres
gl T . ¢,
2°2 22 2°2° 22 ‘ .
5 a 9°C b Maximum = 25°C; Minimum = 9°C " /qu( _Z) ly:Sin(“%")
¢ Between 7:28 and 16:32 oH— x / x
d - ®os\ fon SN
2 -4 A\ 3 3 1493 3
%3 passes through 57
20 4

t
0" 3 6 912151821 24

6 a |,
13
10
)
036 12 18 24 7 3m Tn n Tn
b {1:D(t)>8.5}=1[0,7]U[11,19]U[23,24] ‘2 ‘% 2%
c129m Multiple-choice questions
7ap=5¢q=2 b

1C 2D 3 E 4C 5E
6D 7E 8 E 9C 10B

wua O

0 6 12 ¢
¢ A ship can enter 2 hours after low tide

ISBN 978-1-107-52013-4 © Evans et al. 2016 Cambridge University Press
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Extended-response questions 7 f1(x) = logy(x - 2) y >
1a il1.83x103hours ii 11.79 hours [ o |
b 26 April (r = 3.86), 14 August (t = 7.43) (7,
2 a 19.5°C b D =-1+2co( ) 13=2 =
12 O3 y-2
<, d{t:4<1<20) — ()
0f ¥(3,0) -
: 6 ’ p / - 3 7 @
0 6 2 1 24 ¢t T T T
-1 8 a - b — —
5 23 2 €59 N
9a-1 bo cO d Undefined (8|
3a 10 a 21.80° b 3.06 c 9.97 A P
(m) 11a-03 b-05c16 d-06 e0.1 f— <.
5 )
V3 V3o 1 o
12 a — -— — f -
a— b-— c-I d e 5 V3 S
13 a Period = 47t; Amplitude = 2
12 18 24 t (hours) b v
b 3 a.m., 3 p.m., 3 a.m.
c9am.,9pm. d 10:03 a.m. 27
e i 6:12p.m. ii 5 trips 14
4 b T L T T
D 0 2n pn 4n !
(m) —14
24
c Dilation of factor 2 from the x-axis and
16 1 (hous) dilation of factor 2 from the y-axis
ct= 16 (Spm)
dr=4andr=12 (8 am. and 4 p.m.)
eil5m ii208 m
f 9 hours 17 minutes
Chapter 15
~ : -7n -5t 5n Tn
Technology-free questlons 15 a = 2% v %
o b 3 p 6’ 6676
1a-24 — = “In -
# mena 2b2 € I 8 p /% T ® 3n
2 4444
el f—1 ¢ ZI7n —137 =57 —x 7x 1l 19% 23
6 Qx—1)3 212 121211212012
; | .
2a— b 16 c 81 d - 3737373
9 3
3a2"x3" b12 clog,36 d-3
4 a Range (-3, o) b Range (oo, 1)
y
b
5ax=3bx=02cx>4dx=7ex=1 [y N
1
6 ax=logs b x = 3 (logs(10) - 1) ERINER &
1 .
. 0g,,0.2
log,,0.6
Cambridge Senior Maths AC/VCE ISBN 978-1-107-52013-4 © Evans et al. 2016 Cambridge University Press
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18 ax=g+2nnorx=5£+2nn,nez

bx=i%+2nn,n€Z
cx——%+%,nez

Multiple-choice questions

1B 2B 3B 4E 5D 6A
7D 8C 9B 10A 11 A 12D
13 A 14D 15D 16D 17 A 18 E
19D 20D 21E 22 A 23E 248B
25D 26B

Extended-response questions

0 12 24  (hours)
b t=3.2393 and ¢ = 8.7606
c 1 €[0.9652,11.0348]
2 a 40 bacteria
b 1320 il 2560  iii 10485760

ol t (hours)
d 40 minutes (= 3 hours)
3 a 60 seconds

ol 10 40 60 (@5
c [2,20]
d First at height 2 metres after 40 seconds;
then every 60 seconds after this first time
e Attr=0,t=20and ¢ = 60, for ¢t € [0, 60]

1
4 a br=—
120 180 °

1/ 14
60 30
—120

k
ctzﬁs,forkzo,l,Z,...

5 a i Period = 15 seconds
il Amplitude =3
b h=1.74202

il ¢ = 2
e

ISBN 978-1-107-52013-4

o Ms o o i (min)
6 ai30 ii49.5 iii81.675
b k=1.65
¢ 6.792 hours
d h

(hectares)

ol t (hours)

7alTol1[2]3[4] s
0] 10060 [40[30[25[225

0 t (min)
¢ 1 minute d 27.071

8 a P, =70000 000 + 3 000 000z
Py =70 000 000 + 5 000 000z

t
P = 70000 000 x 1.370
b P

70000000

c i 35 years ii 67 years
9 a i 4billion ii 5.944 billion iii 7.25 billion
b 2032
10 a V,(0) = V»(0) = 1000
b v c 64.15 litres

(litres)
1000

(25, 64.15)

25 ¢t

d t=0and7=23.00

11 a h
(6, 44)
) |y =hy(0)
28
18 (6, 18)
8
0l é t(hour;)
b 3:19 a.m. to nearest minute (z = 3.31)
c i9am. ii 8+ 6f metres

© Evans et al. 2016 Cambridge University Press

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



Chapter 16
Exercise R

1a b
041/ 041;

() d »n

\ 4

o v

2 For the first 2 minutes, the particle travels a
distance of 4 m with its speed increasing. For
the next 4 minutes, it travels 4 m at constant
speed. Then it turns back and returns to its
starting point O, travelling at a constant speed
and taking 8 minutes to reach O.

Note: For questions 3-6, there may be more than
one correct answer.

3 C is the most likely

4 height
(cm)

Age (years)
5 speed
(km/h)
0 1125 distance from A (km)
6 C and B are the most likely
7 a distance
(metres)
100
0
10 time (seconds)
b speed
(m/s)
10
0 >
10 time (seconds)
8
0 4
9D

Cambridge Senior Maths AC/VCE
Mathematical Methods 1&2
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10 C
11 a (-4,0)0 b [-7,-4)U(0,3]
12 a (-3,0) b [-5,-3)U(0,2]

Exercise R

4 .
1, (km) 3 km/min = 80 km/h
200 |----
1
i
i
0" 450m ¢ (min)

2 distance (km)

5 [ [ S

CarY
44
3_
2_

Car X
1_
T T > time (h)
0 11
6 8
3

US $600

500

400

300

200

100

0" 100200300400 500 600 700 800
AS
4 a 60 km/h b 3m/s

¢ 400 m/min = 24 km/h = 6% m/s
d 35.29 km/h (correct to 2 d.p.)
e 20.44 m/s (correct to 2 d.p.)
5 a 8 litres/min b 50 litres/min

200 . . 135 . .
(4 T litres/min d EES litres/min

6al;lolos5[1[15[2[3[4]5
Al0]75(15[225(30(45]60]75

b 4
(L)
75
(1, 15)
0 5 t(min)
200
7 $13 per hour = $15.38 per hour
8 2085 m/s
9 vy

(em?)

(2,16)

t(s)

© Evans et al. 2016
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10 distance
(km)
1

0 0203040506070 80 time (s)

Exercise R4

1 3.2 m/s
-1 1-5
2a?2 —
a b 7 c > d y)
=25 -18 4b
- _° 4 it
3a - b - c d %
4 a4m/s b 32m/s
5 a $2450.09 b $150.03 per year
6 3.125 cm/min
7C
16D
17.19

2a0015 b % ~ 0.0167
3 ai9 ii43246 iii 2.5893
b 2.30
4 a25°Cat16:00 b ~3°C/h ¢ -2.5°C/h
5 —-0.5952
6

>

—4 0‘ 4 x
ao b -0.6 c-1.1

74

8 a 16 m*/min b 10 m*/min

9 a 18 million/min b 8.3 million/min

10 a 620 m*/min flowing out
b 4440 m?/min flowing out
€ 284 000 m*/min flowing out

11 a7 b9 c?2 d 35
12 a 28 b 12
13 a 10 b 4

14 a i % ~ 0.637 ii & ~ 0.9003
n n
iii 0.959 iv 0.998
b1
16E
1a4m/s b 1.12m/s
2 ai30km/h i ? km/h iii =40 km/h

ISBN 978-1-107-52013-4

3a 7
A
4 L —d
3 O—)
T T >
0 2 5
— 3 Q0

b sA
114 (7,11)
31 (5,3)
0 —
2 5007 ¢
61 (2,-6)
4ar=25 b0<r<25 c6m

d5s e 3m/s
5at=6 b 15m/s ¢ 17.5m/s
d20m/s e —-10m/s f —-20 m/s
6allms b15m cls d28s e 15m/s
7 ar=2,t=3andr=28
bO<r<25ands>6
ct=25andr=6

Chapter 16 review

Technology-free questions

1a depth b depth
0 time 0 time
depth d depth
0 time 0 time
€ depth f depth
0 time 0 time
200
Speed = =3 km/h
10 .
= 9 km/min

|
|
|
|
180 ¢ (min)

© Evans et al. 2016
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b distance
(m)
30
5101520  time (s)
C Jdistance
500 (6.5,500)
480
440
400
360
320 (4.5,320)
280
240
200
160
120
80
40 (1, 40)
1 2 3 4 5 6 time
3 36 cm?/cm
4al b 13
5 a-2m/s b -1226 m/s ¢ —14 m/s
Multiple-choice questions
1C 2B 3D 4 E
5D 6B 7C 8 E

Extended-response questions

1 a Yes, the relation is linear
b 0.05 ohm/°C
2 a i98m/s
b i4.9@8h-h)
il 4908 -h)
ifi 38.22 m/s, 38.71 m/s, 38.995 m/s,
39.151 m/s, 39.1951 m/s

il 29.4 m/s

Full

Half
full
Quarter
full

6 8 101214 16 18202224 time (h)
4ab+a (a+b) b3 c 4.01
5 a 22, 12; Gradient = -1;

b 2.1053, 1.9048; Gradient = —1.003
c —1.000025 d —1.0000003
6 a ~ 31 kg/year b ~ 4.4 kg/year
€ (0,5U10,12)  d (57U (11,17h
7 ai25x10% ii 5x10%
b 0.007 billion/year
c i 0.004 billion/year ii 0.015 billion/year
d 25 years after 2020
8 a i 1049.1 ii 1164.3 iii 1297.7 iv 13724
b At 2.8 the gradient is 1452.8

9 ad+ab+ b’ b7 c 12.06
d 3»?
10 a B b A c25m di45s
e 0.98 m/s, 1.724 m/s, 1.136 m/s
11 am b cm c-m

Cambridge Senior Maths AC/VCE
Mathematical Methods 1&2
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Answers 823

Chapter 17
EXERY 174

1a-2-h b -2
2a5+h bs

32x-2 4 32 5 2000 m/s
6 7 per day
7al b 3x*+1 c 20
d 30x% + 1 es f 30x° +4
8 a2x+2 b 13 c 3x% +4x

9a5+3n b53 c5

-1 -1
10a —— ~0.4 -
0a2+h b -048 ¢ >
11 a6+h beé.l c6
12 a 6x b 4 cO d6x+4
e 6x° f8x-5 g-2+2x

13 4x°

EE 178

1a2x+4 b2 c3x*-1 dx-3

e 15x% + 6x f —3x7 +4x
2 a 124! b 21x° cS5 ds
e0 f10x-3 g 50x* + 12x°
h 8x3—x2—%x
3aé6 b20 «¢5 dlo eo0
f7 g31 h7 i-34
4 a 60 b -16 c 57 d 168
5a7 b2 c-16 d 11
6 a-1 b0 c12x* -3

dx>’-1 e2x+3 f18x-38
g 15x* + 3x
7a2x+4) bd48r+16t-7 c2x
8 ai3 ii3a b3x?
d
9aZ=3x-1)220forallx
dx
therefore gradient of graph > 0 for all x
d
b2 —1forxz0
dx
c 18x+6

10 a 1, Gradient =2 b 1, Gradient = 1
¢ 3, Gradient= -4 d -5, Gradient = 4
e 28, Gradient = -36 f 9, Gradient = —24
1 a id4x-1, 3, (.0
.12 7 3 25
"373% % (Z’E)
iii 3x>+1, 4, (0,0)
iv4x’—31, =27, (2,-46)
b Coordinates of the point where gradient is 1
12 a 6r—4 b —2x+3x*> ¢ —-47-47
d 6y — 3y? e 6x> —8x f 19.6r -2
13 a 4,16) b (2,8),(-2,-8) c (0,0)

(1Y eem o[ 2hao

© Evans et al. 2016
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824 Answers

Exercise Ju{d
1
1

a b !
(x—3)? (x +2)?
2 4
2a —; b —;
3 a-6x3-5x72 b —6x73 +10x
20
c —15x* - 8x73 d 6x— ?X'S
e —12x3+3 f3—2x2
4 a-272-87372+0 b -97%-273, z#0
1
c—,z#0 d18z+4-187% z#0

2
3
e273, 20 f—g, z#0

5a f'(x)=12x> + 18x7* - x72
b f(x) =20x* - 8x73 — x72

6 ¥
0| *
. -2-h
a Gradient of PQ = m b -2
3 1
7 2 Z _
all4 b8 c -1 ds5
1 1
83—5 bz

9 f’(x)=—% <Oforallx#0

17D

1 Graphs b and d

2 Graphs a, band e

3ax=lbx=1lcx>ldx<lex=1

4 a(-0,-3)U($,4) b (-3, Hu@ w
c{—3,%,4}

5aB bC ¢D dA eF fE

6 a y b y

/,
)

y=10

y=fx)
-1 3 y=f)
X EE—— e
o \ 0

7 a(-1,15) b (=c0,-1) U (1.5,) ¢ {~1,1.5}
8 a (3,0) b 4,2)
9 a(},-61) b (0,-6)

ISBN 978-1-107-52013-4

10 a ' b ]

VALV N/

1100 (100 (0= cos) | 2o =i

C A
F1(x)=2"
200 =2-(109)
B

11 ai 66.80° i 42.51°
b (0.5352,0.2420)
¢ No
12 a (0.6)> b 0.6m/s,5.4m/s, 15m/s

5 25
1 = = — _———
3aa=20>b 5 b(4, 8)

14 a Height = 450 000 m; Speed = 6000 m/s
br=25s

17E
x4

1a—+c bx-2x+c¢ cs—le—x2+c
8 4
4 3 3
d%—%+c e%—x2+x+c
fx—3+x+c gi—z—zs+c
3 2 3
44 I 31

h 2L _gp2 L B L

3 6t° + 9t + ¢ |4 t+2 t+c
2 f(x)=x*+2x° +2x
3y=2+12

2
day=x*-x by=3x—3+l

3
Cy—x—+x2+2 dy=3x—£+2
3 3
. 2)c5+x2
)
£ £ 9 1727
5aV==-—+= b —— ~287.83
avV=3732"3 6
6 f(x)=x"—x+2
7 aB b w = 2000z — 107> + 100 000

2
8f(x)=5x—?+4

4
9f(x)=xz—x3—2
10 ak=8 b (0,7
11 82
12 ak=-4 by=x>-4x+9
13 ak=-32 b f(7) =201

14y=%(x3—5)

Exercise REQG

1als b1 c-31 d-2!
el f4 g2 h 2v3
. . 11 1
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Answers 825

2 a3 4 b 7 , -2x-3 ifx>-1
L 4 f(xn)= .

3 a Discontinuity at 0, as £(0) = 0, -2 ifx<-1
lir(r)gf f(x) =0 but lirél_ flx)=2 ‘y

b Discontinuity at 1, as f(1) = 3,
liIP+ f(x) =3but hrP, fx)=-1
¢ Discontinuity at 0, as f(0) = 1,
lir£1+ f(x) =1 but lirgl_ fx)=0 (1,1

4 x=1 —o\
RN

sI9Mmsuy

-_—
Exercise 17G N
. (o)
1a .
\ A Chapter 17 review l
. Technology-free questions
ol ~ 7=1® N
x 0 1a3 b -2x c2x+5
-1 1 x d32+1  e2x+2 fox—1 N
-3 2 4 —
2a6x-2 b0 c4-4x (4]
. p d420x-1) e 6x+1 f—6x—1 (SD.
Y Y 4 4x -1
3a-1 b0 ¢ x:7 d x3 e x E
Y=/ Y=, 4al;2 b3-4 c-54 d28-36
3 5 1 4
. S-3)be-12) e (-5.55) A
5 0 : Sa(z 4)b( ) € 3273(110)
-1,8), (1 D, (2, -—
d (-1,8),(1,6) e 0. (51
e ) f y f(3,0),(1.4
6 a ! b x= ! Ccx> ! dx< !
YTy PATp fA7n 9453
1 5
) — ol e ) exeR\{z} fng
-1 0 1 1 0 1 B B 2 4
e | o 7 a-4x° b —-6x7* c3x3 d S
15 2 1 24+ x
e~ fr e =%
-2x+3 ifx>0
2 f'(x) = . 2 h 2
3 ifx<0 ‘); g—; 10x+;
1 1
:2, = —1 —,——)
8 aa b b (4 3
3 3 3 2
X X X 3x
3 9ac-+ b—+c¢c ¢=+=—7+
2 . 27 ¢ 6 ¢ “3TTC
0 3 2 4
4x ) at t
Y= d?+6x +9x+c e7+c fﬁ+c
t3 t2 —t3 2
——=-2t+c h —+—-+2r+c¢
3 g 22 e 8372 3 72
Sf(x) = 5 ifx<1 10 f(x) = x> +5x—25
A / 11 a f(x) =2 - 4x? +3x bo0.1,3
G 12 ¥
o] 1 -
—o(1,-2)
13 a (-1,4) b (—co,-1)U4,0) ¢ {-1,4}
Cambridge Senior Maths AC/VCE ISBN 978-1-107-52013-4 © Evans et al. 2016 Cambridge University Press
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826 Answers

Multiple-choice questions
1D 2B 3E 4B 5C
6 C 7 A 8 E 9 A 10D
Extended-response questions
1 v

7 1
2 y= %x %XZ - ?x
3 ai71.57° i 89.58° b 2km
4 a 0.12,-0.15
b x=2,y=2.16; Height2.16 km
5ar=v250,119cm/s b 3.97 cms
6 a Atx =0, gradient is —2; at x = 2, gradient
is 2. Angles of inclination to the positive
direction of the x-axis are supplementary.

Chapter 18
Exercise REZS

1Tay=4x-4, 4y+x=18
by=12x-15 12y+x=110
cy=—-x+4, y=x
dy=6x+2, 6y+x=49
2y=2x-10

8
3y=2x-1, y=2x-=

Both have gradient 2; Dgistance apart = ?
4y=3x+2, y=3x+6
5 a Tangents both have gradient 2 b (0,-3)
6 (3,12),(1,4)

7 ay=10x-16 b (-4,-56)
8ay=5x-1 b (2,4),(4.-8)
188

1 a 36; ?z% b 48121 c 48
2 a 12007 — 200 b $1800 per month
cAtt=0andt=6
3 a30-4pP
b 10, -10
¢ For P < 7.5 revenue increases as
P increases
4 a 50 people per year b 0 people per year
¢ Decreasing by 50 people per year

ISBN 978-1-107-52013-4

5a i0OmL
5
b V@ = §(20t -1
C v
mL/s
(10, 62.5)
0 20 1 (s)

ii 8331 mL

6 a 0.6km> b 0.7 km*h

Exercise REI

1a@,-6) b@3.2

e (0,0), (2,-8)
2a=2,b=-8,c=-1
3a=-1b=1,c=1}

2
4aa=2,b=-5
5a=-8

6a=6

7 a (2.5,-12.25)

c (0,27), (3,0)
e (-3,4), (-1,0)
8a=-1,b=2

2
9a=-2b=
4=79

Exercise Iy

1 a min (0,0)
max (6, 108)
y

3
>

(6, 108)

0 9

¢ inflection (0, 0)
min (3,-27)

2 a (0,0) max; (

(9 —200 000

37 729
1 67

e (3,—7) min; (3 >

f (6,-36)m

© Evans et al. 2016

-3,d=7}

8 256
3’ 27
b (0, 0) min; (2,4) max

c(2,2) d@449
f (0,-10), (2,6)

b (3-%)

> (3-3)

d (-2,48), (4,-60)
f (-1.5,0.5)

2

b min (3, -27)
max (—1,5)

y

) min

c (0,0) min

) min; (0, 0) inflection

) max

(4 400)maX
3727

Cambridge University Press
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3 a max at (1,4)
min at (—1,0)
intercepts (2,0), (—1,0)

b min at (2, -8) y
max at (0,0)
intercepts (3,0), (0,0
pts (3,0), (0,0) 0.0 5.0
0 X
(2,-8)
¢ min at (3, -16) y

max at (—1, 16)

intercepts (0, 11), “L16)| (0,11
(1£2V3,01.(LO) /"X o
X

0

(F+zﬁ, 0)
(1-2v3,0) (3.-16)

4 a Local maximum

b Stationary point of inflection
5 a (—o0, 1)U (3,)

b (1, 14) max; (3, 10) min

c y

(1, 14) (4, 14)

6 {x:2<x<2}
7 axe(-1,1) b xe(-o0,-1)U(1,)
5
8 ax= -3 x=3
5 400\ .
b max at (—5, 7), min at (3, —36)
intercepts (5, 0), (0,0), (-3,0)

(6, 54)
AR
X
fz 0 5
(-5, -100)

(3,-36)
10

/’\/X

(5,-173)

ISBN 978-1-107-52013-4

Answers 827

11 ai (0,2) ii (—00,0)U(2,00) iii {0,2}
b ¥

3
2,-4)

12 Stationary point of inflection at (3, 8)

13 min at (-2, -9) and (2, —9); max at (0,7)
intercepts (+V7,0), (1,0), (0,7)

y
0.7)
\(Aﬁ, 0) 0 7, 0)/
f X

(-2,-9) 2,-9)

Exercise

1 2500 cm?
225
32
4 a V(x) = (6-2x)>°x
b Vyex = 16 m® when x = 1
5ai09375m ii25m iii 2.8125m

40 80
b = — = —
R
Cix=11937,x=139 iix=14.484
.3
6bv="2"" 5w’ d 118em’
7 2561

5
8 x=30- V21)
9 Absolute max = 2; Absolute min = —30
10 Absolute max = 6; Absolute min = —9
11 Absolute max = 32; Absolute min = —8
12 Absolute max = 1050; Absolute min = —8

dv ) 125 432
13bE—30x—36x Cg dm
e 36 when x = 3
14 a 15<y<18 b Max 75, min 36
125 000 125 000
15 a b 3000 ¢

27
dA 1 _ 25
16b ——=2@r-10) cx=5 d Tm

© Evans et al. 2016
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828 Answers

Exercise RE4

1ax=11 bx=-16
2 a-12cm/s

c -9 cm/s

3 a-3cm/s b2V3s
4 ax=5cm,v=0cm/s,a=—-12cm/s?
bt=0,x=5a=-12; t=1,x=3,a=12
5 a2m/s> b 50 m/s®
6 a (15-9.8t) m/s

bt=6x=-25
d 9cm/s

b -9.8 m/s?

7a35s b2mis? cl145m
d When t = 2.5 s; the particle is 1.25 m to the
left of O
8 a0s,1s,2s
b 2 my/s, -1 m/s, 2 m/s; —6 m/s?, 0 m/s?, 6 m/s>
c Om/s

9 a 12 cm to the right of O
b 2 cm to the right of O
¢ Moving to the left at 7 cm/s
d ¢ = 3.5 s; particle is 0.25 cm to the left of O
e —2cm/s f29cm/s
10 a 18 m/s?, 54 m/s?, 114 m/s?, b 58 m/s?
11 a 3 cm to the left of O, moving to the right at
24 cm/s
b v=37-22t+24
c After $sand 6's
d 112 cm to the right of O and 39 cm to the
left of O
e4is
fa=6r-22
g Whent = % s and the particle is 13% cm
left of O moving to the left at 16% cm/s
12 a When = 2 sand a = -2 cm/s?, and when
t=1anda =2 cm/s’
b When = g and the particle is moving
to the left at £ cm/s
13 Whent=2s,v=6cm/s,a =—14 cm/s?
Whent=3s,v=-5cm/s,a =—-8 cm/s?
When ¢ = 85, v = 30 ciy/s, a = 22 cm/s>
14 ar=4sandi=-1s br=12s

Exercise Rl

1ax=22-6¢ b At the origin O
c9cm dOcm/s e 3cm/s
2ax=Fr—-4>%+5t+4, a=6t-8

b Whenr=1,x=6;whent =3, x=53
¢ Whent=1,a =-2cm/s%;

when 7 = 2, a = 2 cm/s
3 x=215L,v=73
4 av=-10t+25 b x = -5 +25¢t
c25s d3lim e5s
5 The 29th floor

ISBN 978-1-107-52013-4

Exercise REL

1a(x=2)3x=20b+1)
2b+1) -4 - 2)3
b (2,0>,( =
2 a (0,0) and (9,-2187)
b (a,b) and (9 + a, 2187 + b)

. 1 .1
3ai (—oo,z) ii (z,oo)

1
by=-x+- cy=x-- d —00,—]
a a 4a

) db=5

a+2 4a-1)>
42 @0 (5520 )
a (a,0) and 3 77
b Local minimum at (a, 0)
a+?2 4(a—1)3)
3727
ciy=@-17%x-1) iiy=0

Local maximum at (

iii y = ——(a; 1)2()c—a)
5ai2a-2) im=2a-2)
b (a,(a-2)?%)
Cy=2a-Dx—-a+4 dazz
6ah=2 ba=3 ca=-16,b=-24

7 a (0,00 b (a,b)
8a2x-Dx-bR2x-b-1)

b+l (b-1) -
b (1,0), “”O)’(T’ — ) ch=3
18l
1 al1.32 b 1.164 c 1.124 or 1.451
d 2.151 e —-1.75
2 1.44225 3 1.618

Chapter 18 review

Technology-free questions

1aﬂ=4—2x b2 cy=2x+1
dx
2 a 3x*-8x b-4 cy=-4x d (0,0)

3a3x’-12;x==+2

b Local minimum when x = 2

Local maximum when x = —2

cx=2y=-14;, x=-2,y=18
4 a Stationary point of inflection at x = 0

b Maximum at x =0

¢ Min at x = 3, max at x = 2

d Minatx =2, max at x = =2

e Maxat x =2, minat x = -2

f Max at x =3, min at x = 1

g Max at x = 4, min at x = -3

h Max at x = 3, min at x = =5

2

b (-1, 0) maximum, (2, —27) minimum
[4 (2 100) maximum, (3, —9) minimum
327 . N
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Multiple-choice questions

1D 2E 3E 4A 5C 6D
7D 8A 9A 10C 11A 12A

Extended-response questions
1 a-14m/s b -8 m/s?

2a 4
(iitres) | 27000000

30 ¢ (minutes)

b i 17.4 minutes i 2.9 minutes
dv
— = -3000(30 — 1)*

c 7 ( )

d 30 minutes
e 28.36 minutes

27000000
Y=V

2700000 ¢ Y=V'() !

3a (20, 80)

w
(tonnes) (40, 80)

0] 60 x (days)
b From 5.71 days until 54.29 days
¢ When x = 20 and when x = 40, dd—W =0;
X
dw
When x = 60, o —12 tonnes per day

x
d When x = 30, W = 78.75

Cambridge Senior Maths AC/VCE
Mathematical Methods 1&2

ISBN 978-1-107-52013-4

Answers 829

4 a 15°C 45 s
b (‘)‘;C/min, 6 °C/min, Y °C/min,
E °C/min, 0°C/min
c vy
(°C)
(20, 65)
65
15
0 26 ¢ (min)

5 a 768 units/day

ct=16 d sweetness
(units)

4000 /- (16, 4000)

0 rl 16 time (days)

b 432,192, 48,0

y=s(1)

\

ﬂ 0 - ﬁ\ \t (minutes)
Y

b 11:59 a.m., 12:03 p.m.

5
2 km. 1 km
€ o7 ™

8 g
d 7 km/min = 173 km/h

e % km/min = 20 km/h

7a0<r<12
bi27L/h i 192L/h
8 a 28.8m
b 374.4
c y (7, 493.6)
(m)
(0,28.8)

\ x (km)
d Path gets too steep after 7 km
e i 0.0384 i 0.0504 iii 0.1336

9a ¥y

b For x < 0, the minimum vertical distance
occurs when x = —1; Min distance = 1 unit

10 8 mm for maximum and % mm for minimum
1M ay=5-x b P=x(5-x)
¢ Max value is 6.25 when x = 2.5 and y = 2.5

© Evans et al. 2016
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830 Answers

12 ay=10-2x b A=x*(10-2x)
1000 10 10
CA:—,X:—,y:—

27 3 3
13 20V10
14 ay=8-x bs=x+@-x> <32

3’3

16 Maximum area is 625 m? for 25 m x 25 m
17 x=12 18 32

19 Maximum value of P is 2500

20 Maximum area is 2 km? for 2 km x 1 km
21 p=> 28
p_zvq_a
22 ay=60-x b S =5x*60-x)
c0<x<60 dg
(40,160000)

0 60 x(cm)

e x=40,y=20 f 74 005
23 [2°C

24b0<x<30 ¢ »
(em3)|  (20,24000)

0 30 x(cm)
d 20 cm, 40 cm, 30 cm
e x=14820rx =244
25 b Maximum when x =3 and y = 18
26 a Use 44 cm for circle and 56 cm for square
b Use all the wire for the circle
27 Length 7.2 metres, width 4.5 metres

28 a A=xy bAz(S—%C)x
cO0<x<l16 d 4
(m?) (8,32)
0 é 16 x(m)
e 32m?
29 h=1188,a =937
30 ay=10-nx bOSxS%
X
cA=3Q0-m) d

o A

0 10 x(m)
T

. 10 ..
e Maximum at x = — f A semicircle
T

ISBN 978-1-107-52013-4

31 ah:ﬁ—x b vV =500x — nx?
dav 5
€ == =500-3m dx=10,/— ~7.28
dx 3n
e v f 2427.89 cm?®

500 [500 ~(cm)
z
gx=205h=754lorx=11.46,h =242

32 ar=43cm, h=86cm
br=43cm, h=86cm

Chapter 19

Technology-free questions

1 &

0 >V
2alm/s b 4lms
3ai-4 ii-3 b-2-h c-2
4 x-1

5a6x-1 b2x+1 «c1
6 al3 b 10
7

1 1
ax=(1orx=§11 bx:— CX<Z
dX>Z e)C:I

2z-9
8 a —6x*+x? b
z*
1 13
9 Tangenty = —3x— 1; Normal y = X3

10 ar=0andr=2
bt=0a=-1cm/s*; t=2,a=1cm/s

c —1cm/s
11 Local minimum(i,_ﬁ)
V3 3V3
Local maxim m( 32 )
ximum (- —, —
V3 3V3

Multiple-choice questions

1B 2A 3B 4A 5B 6A
7D 8B 9C 10A 11C 12B
13 A 14C 15C 16 A 17D 18E
19C 20B 21E 22D 23 A 24 A
25C 26D 27B 28B 29B 30C
31D 32E 33 A 34A 35C 36C
37D 38D 39D
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Extended-response questions
dy

1 a 100 b —=1-0.02x
dx
cx=50,y=25 d
(50, 25)
X
0 100

e i(25,18.75) ii (75,18.75)
2 22
2 a (663,143

b 1028 ii-0.32 iii -1

¢ A gradual rise to the turning point and a
descent which becomes increasingly steep
(in fact, alarmingly steep)

d Smooth out the end of the trip

3ah=5-4x

d d_V = 30x — 36x2
dx

5
0 —
cO<x<y

5 17
e {0, 6}’ Maximum volume = 3% cm’

L (2.1
6 36

dh
4aE=30_10t b 45m

C A o3,45)

G I (S
(cm3) 3727

0| (10) xem
2

d1 ><1 ><1 Vol ! 3
— Ccm — Ccm — CIm; volume = — cm
3 s Yo 27

3 3
6air=Vi-x* iih=1+x
cl0<x<l1
. dv .. e 32
di a:g(l—Zx—&cz) i (1} iii 8—lﬂm3
e v

(1 3211:)

7 a 1000 insects
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b 1366 insects
c ir=40 1iir=51.70
d 63.64
3,0
1000 % 23(220 — 1)
e 1 7
ii Consider & decreasing and approaching

zero; instantaneous rate of change
= 58.286 insects/day

150 -2 2
8ah=50—x2 b vV =2(150x - 2x%)
av 3x 3
CE=2(50—2x2) d0<x<5V3
e @m3whenx=5

3

(5V3,0)  x(m)
9 al0
c i h=25x
d V = 40(420x — 135:%)
. 14 140 ..
elng,sz 1] 13066§m3
10 a a =200, k =0.000 01
bi 400 i 320 ci 8379 i 357
3 27 800 4000
35T 4l
Y= 2000" T 300 " %00
e 0.09975
f
i _ 357, 441
V74000 " 400
(100,320
327
441 _ 20200 —x
@’ ul 1=0.00001x2(200 - x)

11 a 10 000 people/km?
2+V6
2

bo<rx<

c »r
(x100)

(55 o

dpP

d i — =40-40r ii 20, 0, —40
dr

i ap
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832 Answers

2

= 12ay=ar-2 bo<r<a ¢%.¢ 22242028 + 17 b 648
1 3
N d Negative coefficient of x? for quadratic 3a 16 356
function 81 2 1 1
T e i i 0.5 ] 4a-5  b(3-3)(03)
< 5a—1bl cy=-x+2 dy=x-2
= 2 P2 y y
N e AtP,y=x+2;atQ,y=-x—-2;(-2,0)
7, 0 45 9
p 13 ai 0 ii 1600
dv
v b — =0.6(40z — 21?) x
s - d
c av
n g (20, 1600) dr
: (10, 120)
31
0 ; b §x2, x>0
— — — _ 3 1 1 2
14 a-l=a+b b0=3a+2b,a=2,b=-3 23 33 10 dxiosa. x>0
C v 2 2
5 1
e—gx_6,x>0 f——=x2,x>0
1 1 2
(0, 0) . 2 ax(l+x)72 b 3(1 +2x)(x +x%)73
3 1 2
a7 c —x(1+x?)72 d 5(1 +x)3
. . 3 .4 .4 1 1
15al80?/_2x ||h=§x 3a|§ ||§ "'§ |v§
3 80
€ A= =160 - 3x) dxz? 4a{x:0<x<l} b {x:x>(3)°)
1 1
16 B 1400 — 2x% — 8x 5 a-5x"2(2-5vVx) b 3x2(3y/x+2)
ayvs—— 3 s 31 3
3 c—4x3-Zx2 d —x2-x2
b V== -2 +350x 15 3 . 2
e —x2 +3x 2
d
Cd—‘;z—%x2—4x+350 2
dx= 14 20C
e 14,3136 3 2
(cm'I’/) ( ) 18—;+C b3x2—§+c
4 3 25 d 9 4 9
C -x2+ -x2+c —Xx3 ——x4+c
of 14 24.53 x (cm) 3 3 4 9
f Maximum volume is 3136 cm® e EZZ _2 e f Ex% - &x% e
g x=2283andy = 1.92, or 20z 7 3
x=294andy= 11545 2ay-2 3,1, 22
a y 3x + 2x 3
N S IO
Chapter 20 Y=327 3¢ Y=Y
1 17
- 3 =+ - - =
20A SN
2
1 a 30(x—1)? b 100(x* — 2x")(x° — x'0)1? 4 5= 3 + 8 _ 8 5y=5
€ 4(1-32 - S - — ) 2t
d8(x+1)7 e —4(x+ )2 +2x)73 6az by=x+1
f_6(x+ x2)(2 = 2x ) 7y=241
3 3
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200 © lam f oy >
+
1a6x b0 € 108(3x + 1)? 5-va1 2 7 =]
1 s 2 / y=3-2 7
L M| X 2
d 4x 2 +18x 0/)< E
e 306x'6 + 396x'0 + 90x* e 4 T o A x o)
F10+ 1207 + ox 2 2 -
— 7
e Y / (")
2ald8 bo cl12 d 432(6x + 1)?
e 3005x+2)? fo6x+4+6x73
3 —9.8 m/s’ Chapter 20 review 8
4ai-16 ii4ms iii zm/s iv —32m/s Technology-free questions w)
1 1 2 4 1
btr=0 1a - b — [ — d §x3 l
c -8 m/s 2x2 3x3 3x3
e ! f ! + 6 N
7 T4 T T T2
20E s 3x3 3x3  5x5 o
1ad.49,-4-9 by= Tx+1 2 a8x+12 b 24(3x + 4)° a
- L g2 <
*3 3 (3 +2x)2 o
31 (3-2x)2 s
4 a (4,0),(1,0) by=x-5x=0 e_—45 fiﬂ
¢ (2,~1) min » 32x-1)3 2+ x2)2
(-2,-9) max . 1 6 3\
2
( /s g (b )or - 3)
0 ‘-’Q/ m 1 203 dxd
/ - X2 X2
(72’79)71/ 2,-1) 3a ?4—6‘ b ?—T-l-c‘
2 3x2 —6x-1
Y c —+2x+c d ——+c¢
2 =0 2 2x
3 7 4
Q3X A 200 3
2 3 7 2
2 Gx+1)
g 2x — T +c h 2
1
4 5=-+3t+-+=
s=30 434 -+
1
5a- b-2 ¢c-— d-2 e- fO
6 6
1 1
. 6 (5.2)and (3.2
x=0 ,// N 7 (i, l)
Fr=x oy 16’ 4
Lo s, Lso X, -0 Multiple-choice questions
L2_0 * 0 * 1B 2D 3A 4 A 5A
x=0 6 E 7 A 8B 9 A 10D
Extended-response questions
400
d ¥ 1ah= —y
p=id T
x= ! dA 800
0 74 C — =dur— —
7 dr , 2
e
$<7(3, 108 200\3
P A0, d :(?)3 ~3.99
A A e A =301 cm?
Vs ] /
I
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; f 4
2 600
S
1)
-
—
N
T ;
16
<L 2ay=— cx=4P=16
L o X
N
v
L &
qg)
wn 12 12
= 3a0A=TO bOX=TO+7
6
< COZ=x+5 dy=7x+%+155
10V42
g2 10V oo em
7
1
4 a A(-2,0), B0,v2) b
2Vx+2
ci% i7iZy—x=3 iii¥
d _L
x> )
1
5::1h=—i3 cx=3,h=2
X
d 4
100
\/A—berl?cs
(3,54)
20
0 2 10 x
250 ds 3000
6 == =2 =24y -
ay x2 cdx x X2

d S = 900 cm?

Chapter 21
Exercise AT

1 62 square units

5al32 b 10.2 cl11.7
6 a4375 b 4536
7 a 36.8 b 36.75
8 m~3.13
9 a4371 b 1.128
10 109.5 m?

Cambridge Senior Maths AC/VCE
Mathematical Methods 1&2

2 80 square units
3 60.90623 square units 4 68 square units

ISBN 978-1-107-52013-4
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Exercise gl
7

1 15
1a§ b 20 C_Z do eT
297
fT:49.5 ng% h 30
24 39 4% 54

Exercise lgld
32

1 -=
3 y
i /
2
1 1 1 1
X
-1 I 2 3 /4
-2
-3
2 -36
3 36
ML
12
5a8 b 16 c 4
6 a-12 b 36 c 20
7 a 24,21,45 b 4,-1,3

8 4.5 square units 9 166% square units

37
10 — square units

12
1Mal bl «c14 d31 e2; fO
4 1 1
12a- b- 1214 d-
i3 P 2 6

e 4V3~693 f 108

Chapter 21 review

Technology-free questions
196

1a3 b6 cli4 d T es
14 1 15 16
2 a— 3 — bt —_
a b 485 ¢ 5 d % ©15
3 - Square units y
0 R
4 44 square units 5 214 square :nits
6 aB(1,3,C3,3) b6 €3

Multiple-choice questions

1C 2D 3A 4D 5B
6B 7D 8B 9C 10 A
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Extended-response questions 7a6m’> biy=x- % ii (x2 - i) m? >
9 (x° ) 1 16 =
1ay=5(3-29)+3 ' ciy=3¢, PC22,522) i 3w 7
b , ¢ Yes, for x € [5,5] 8 ay=7x10"7x —0.00116x2 + 0.405x + 60 =
b 100 m m
0.3) ci i (0,60) ]
v
(4,0)
0 X
0 * B
3
2 a 27 square units by=_—(x-4)7
25 d 51307 m? =
189 . 486 . o
¢ — square units ~ d —— square units 9a b x =2.988 <
25 25 r
3ail20L ii (L/g o =I¥ f oy g
2
0 X
0 60 £(s)
b i900L ii R el Chapter 22
ws) | (60, 30) 2
Technology-free questions
25 71 101
o @ "L P& ‘W@
iii 900a> L 9 1 14 10 _8 2
c i 7200 square units 2a Exz b 5% 5 ¢ 3 3 d 10x3
ii Volume of water which has flowed in 1 6 f 2 .3 1
iii 66.94 s e-5x> f-3x2-30
4 a s 3 a6Bx+)5) b -82x+7)°
(km/h) 2 4 -12
c2(5-2x)73 —
60 302 (5+30?
2 _3 3
e ——-(x-1)3 f —9x(2 +3x*)"2
0 2 t(h 3 2
b i s it 3.75km l( 3_5)_3( 2 i)
(km/min) 8 3 2x X 6"+ x2
154 .19 p 3 3
q x = E + 41 + 7 - z
t 1 3
o] S ¢ (min) 5a > b -3 €-3
c i20-6rm/s’ 1
ii iii 144 metres 6 (_(1)3 4%)
. ,

1
62 7 8axX+x+c b—t3—§t2+2t+c
3
5ai4m ii 16 m czx%+c dé—‘x§+§x§+c
b i07 i —0.8 3 5 4
100 500 2 5

. 100 .. 500 2 b2

i 3 ii > 9a 3 5

3125, 1 . 1 .
d 6 m 10 a 3 square units b 3 square units

€ |: 25_23\/\/33—_; 12) 20 p= 154+ 5V33 Multiple-choice questions
N =P 1E 2C 3E 4D 5A

R R
R Iy Y 6A 7E 8C 9E 10C
1 + 1] = - my=5x"—-/x+ 11 B 12 C 13 C
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c 1 1 1
2 - Z Z
o Chapter 23 3a I b 3 <
2 Technology-free questions 24 a(0,1) b v
e 1x=4
" L, 2d=b 24 %3
A agZC L2V, 2)
3 xZ—E 2-\3 ¥
=K0) |0
7, 4 a-12 b3 c 100 /‘(6
a 515
37
; GXS? 25 ax=3 bx:—%orx:l
7a=179 2
(7)) 26 k=4andy=-2x"+4x+3
: 8a(a+8 b+14) b 2 b=6 ) 92 |
5 a=zs,0= —
< 2 2 27a=3 28y= al 29 b=
2
9 ady-3x=30 b ?5 30 Intersect at (=3, —27); both curves have

gradient 27 at this point

10 a (2.1 N 11x+ 18y = 31
0a@y bvads cllx+liy=3 31 a (5,-260) and (-5, 240)

d 22y - 36x+61 =0

Cambridge Senior Maths AC/VCE
Mathematical Methods 1&2
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d4ai (—oo,O)U(23—a,oo)

x
by=-d(x-a cy==5--
a

5ay=13-9x
LB
T T 10

6 b 2080 000 m? when x =

© Evans et al. 2016

11 y }:
(2,6)
(=3, 240) y=x3-75r— 10
z A
x X
2—*5/ 0 \2+\/€ -10
9 ) (5, -260)
12 y=-(x-2%*-6 .
13 _82 b —260 < p <240
‘" 2 32 aR\{3) b R\ {2} € (~0,2]
14 a w=1500-9x b V =20x2(1500 — 9x)
500 5 d [4700) e (—00,5)
€0=x< 3 d 120 000 000 cm Multiple-choice questions
1528 p2=B 1B 2A 3D 4D 5D 6C
81 153 7C 8A 9B 10A 11B 12 A
16 1 13A 14E 15B 16C 17B 18 A
3 19C 20A 21B 22B 23D 24D
17a% b% 25 A 26C 27B 28A 29E 30C
18 0.42 Extended-response questions
19 % T 1ai-b =2
9’9 b 2
20ac=6 b0=-8a-2b+6,0=3a+b b iSh)==32-b) iib=2
Ca=3,b=-9 2 )
- 2aa=4 (-,4) =
21a=-48 | aa b3 ‘15
22 a Amplitude = 4; Period = 7t 3a22-6: bO cOcm/s d9cm e 3cm/s
b y

oo

1 at
a 12

b A = 156x — 60x*

800 and y = 1200
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27040000
9

@
(1040, 2163 200) .
(2600, 169000000, \ yEaae2 E
8002080 000) 0 N m
2 2-% -2+6 a
7 a {(0,1),(0,3),(0,5),(0,7),(0,9), (0, 11), 2
2,1),(2,3),(2,5),(2,7),(2,9),(2,11),
4,1),(4,3),(4,5),(4,7),(4,9), (4,11), 2 pP-5p B B 2
b|{—r7, cp=0orp=>5
(6,1),(6,3),(6,5),(6,7),(6,9),(6,11), 1-p p-1
(8,1),(8,3),(8,5),(8,7),(8,9),(8,11), dO0<p<5Sandp#1 l
(10, 1),(10,3),(10,5),(10,7),(10,9), (10, 11)} ey= 2% —4x—1
1 5 5 2 ’ >
b e T see O “ y=22+4x—1
"3 "3 "3 13 w
s s y=22-dy—1
8aAB=| 0 6 2 dx=1,y=2,z=3
0 0 -4
2-%\2-% 2+% 2+ %
9 ax>2a 2 7 /2 2
1+V1l-28a 1-+vV1-8a
b x= — or x = — “L2 | W
1
ca=- d v

3 14 a g b 115V2cm ¢ 1153 cm

Appendix A
Exercise JY

1 a Quotient 3x> + 6x + 16; Remainder 26
b Quotient 3x*> — 5x + 9; Remainder —3
¢ Quotient x> — 2x — 6; Remainder 54

10 a 0.343 b 0.399
11 a 04219 b 0.2156 c 0.6125

12 a [-mb +3,-ma + 3] d Quotient 4x?> — 2x + 6; Remainder —69
b f—l(x)z_lx +z e Quotient 2x> — x + 3; Remainder —69
c(a+b —m(a+b)+6) | Exercise [lL¥i

2 2 3 1+V21 b L -1+v5
d 2ym — 2x = —m*(a + b) + 6m — (a + b) Taz.— FRi—
ey=-mx—3m+8 1 —1+Va1 1 —1++13
A'(a—-3,-ma+8), B'(b-3,—-mb+8) €3 dE’ 5
fy=mx+3 11 2 112
A'(-a,—ma + 3), B'(-b,—mb + 3) e —,—,—= f-, -, -=
p 2’35 2’33
gb=12,m=— .

T [ 3

al y

1Tax=2,y=3,z=1 bx=-3,y=5,z=2
cx=5y=0z=7
2x=6y=5,z=1 3a=1
4b=1,c=2,d=5 5x=5,
6b=-2,c=0,d=3
7 a-y+5z=15and -y+5z=15
b The solution is a straight line
cy=5L-15 dx=43-13\
8ay=-2+4z
bx=8-5Ly=-2+4hz=\forheR
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