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ea=— fa==- gy=136 hr=1
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0 f 10 g12 hs
14 12 7
_t [t kK -
‘"5 13 2
6a-2 b9 cf_p a2
a c a c—a
ab b—d bd - ¢
eb+a fa+b ga—c h 7
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Exercise 1B

lax+2=6,4

c3x+6=22, 13—6

e 6(x+3) =56, 13—9

2A=8%8,B=%24,C=

3 14 and 28
5 1.3775 m?
7 17,19,21,23
9 21
11 9 and 12 dozen
13 3.6 km

lax=-1,y=-1
cx=-1,y=5
ex=-4y=-13
2ax=8y=-2
1
cx=7,y==
x y=;
3ax=2y=-1
cm=2,n=3
es=2,t=5

4 a No solutions
¢ One solution

10
b 3x =10, —
x 3

20
3
x+5
f = 23, 87
$16
4 8 kg
6 49, 50, 51
8 4200 L
10 3km

12 7.5 km/h
14 30,6

d3x-5=15,

bx=5y=21
dx=5y=19

2
f = —— = ——
TETSYTTS

bx=-1,y=4

bx=25y=-1
dx=2y=-1
fx=10,y=13

b Infinitely many solutions
d One solution

4 7
5ax—§,y—5 bp=14g=-1
5
:—1 = —
cx =5
125,113 2 225,135
3 a $70 b $12 c$3
4 a $168 b $45 c $15
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Answers 765

5 17 and 28 6 44 and 12 2aS=a+b+c bP=xy ¢cC=5p
7 5 pizzas, 25 hamburgers dT=dp+cq e T =60a+b
8 Started with 60 and 50; finished with 30 each 3als b 314 c 1000 d 12
7
9 134 adults, 16 children 10 esld FT0 k
11 26 12 420 adults, 540 children tav=_" ba=2 oP=2
13 $17000 14 120 shirts, 300 ties we H s_p RV -2)
15 360 Outbacks, 300 Bush Walkers dr= C er= “pPr = v
16 2800 in Mydney, 3200 in Selbourne 5a7=48 bb=8 ch=382 db=10
17 20 kg at $10, 40 kg at $11 and 40 kg at $12 6 a (da+3w)m b (h+2b)m
m c 3wh m? d (4ah+8ab+6wb) m?
7aiT=2n(p+q)+4h ii88m+112
lax<l bx>13 ex>23 dx<I12 A
ex<—6 fx>3 gx<-2 hx>-8 bp=— -4
ix<> 2 60
Y22a 1o 8aD=2 bb=2 cn=- dr=48
3 29
2ax<?2 -~ : : — ] D
_ 2 _
b 241012 9aD—§bc(1—k) b k= I_E
bx<_1 <l_? T T T ck— 2_%
c ;%7171 0 1 2 “V3 7 3
cx<-1 =-——o A+ 2
— 10aP=4b bA=2bc—c cb=2t"
-2 -1 0 1 2 2¢
2
&l xe23 11ap=2"14 bx=-2
 — b
-2 -1 0 1 2 3 4 2
@© pcdl cr=%43¢g-p>x> dv==z uz(l—;%)
2 -1 0 1 2 3 4 Chapter 1 review
ff)cx>>l1 .
—_ s Technology-free questions
2 1 0 1 2 3 4 1al b_% -§ d-27
€ ¥ <3431 44 1
12 f— - h 31
L T T T T Iol e 13 g8
-2 -1 0 2 3 4 2 aa-b bcd—b c‘—1+c
d x23 a a
N c—— ch-a 2b f1—cd
-2 -1 0 1 2 3 4 c—1 c—a ad
il x>kl 2 . 22
66 — < — 4 — > ——
3ax<3bx_ 148zcx<29dx_ 7
T T 5 3 4 x=2z+31, -10
1 ) d-é* 1
3ax>-7 bx<2 ex>-5 Sad=e+2f b f= cf=5
4 3x <20 20 6 6 4007 cm?
x <20, x < —, 6 pages 75
3 7a19%x b oD%
8 A 2 T-P
44 52 -
- o< 8 == b w=
Gax221 bxs9 ar s w Pr
52 52 n—p ac — b?
> = d < = cr= dx=
©*=730a-5) =9, v? b
9as=75 bt=8
[Exercise 1 0 5¥Zam
1al8 b9 c3 d-18 11 12mand 17 m
e 3 f 81 g5 h 20 12m=2andn=15
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766 Answers

8 13 Mr Apollo earns $100 000, Mr Adonis earns
$107 200 and Ms Aphrodite earns $96 000 1a4 b2 ¢ 1 d-4 el £ -1
28 9 11 33 4
T Waa="b=-> ba=-—,b=-"
11 11 5 5 g§ he i-> i% ko
; 15 5 hours travelling on highways 4 4 i 3
() . . . 2 Any line parallel 3 v
S Multiple-choice questions to the one shown
o 1D 2D 3C 4A 5C 6C y=x-1
- 7B 8B 9A 10B 11 E 12B (1, 6)
Extended-response questions .
0
' 1ac=-0 Lr_se  cx=-40
—~ o 160 )
g d x=-625 ex:—F fk=5
1 5
2 _ _2 _ _ _
7)) pars W Y 4a-, b-2 c-2 d-8 e0 f-I
| — u+v u €7 hi1l i-13 j11 k111 161
< 2aT=6w+6f )5 )
b iT=8w ii¢=Tw=12} Sa-2 bz
ciy=— 2 iiy=22 6 a 54 b%
dx=10,y=5

7 a 45° b 45° c 26.57° d 135°

8 a 45° b 26.57° ¢ 161.57° d 49.4°
e 161.57° f 135°

h 9al b -1 c V3 d V3

S Exorciso 20]
+v

4 a Distance Tom travelled = ut km
Distance Julie travelled = vt km

b ir= d
u+v

ii Distance from A =
u

ct=1.25h,distancezfr0mA=37.5km iTam=3c=6 bm=—6c=7
5 a Average speed = ad cm=3,¢c=-6 dm=-l,c=-4
, , ]’f” 2ay=3x+5 by=-4x+6
bil i 1Y cy=3x—4
v v _ _ _ _
3 3 ) 2ab 40 3am=3,c=-6 bm=2c=-4
6a—-+-— cic= il — 1 1 5
a b a+b 3 cm=5,c=—2 dm=§,c=—§
Xy 80(x +y) 560 3 5
Taz. 5 = 4am=2¢=-9 bm=->c==
810 10x+8y Sx+4y am=:sc¢= m 27¢%3
320 310 5
cX:T,y:T Cm=—§,c=—2 dm:z,c=—2
8 The three lines intersect at the point (4, 3) 5ay=3x-11 by=-2x+9
1 11 7
6ay=—§x+? by=—§x+4
Chapter 2 0 el
cy=-2x+4 dy=—x—-—
3 3
| Exercise 24 | 7a2 by=2r+6
1a(58 b33 c (1.6,0.7) 8ay=2x+4 by=-2x+8
d (-0.7,0.85) 9ay=2x+6 by=-2x+4
2 Myp(3,3), MBC(&S%), Mac(6,15) cy=-5x+15
3 C(6,8.8) 10ay=—zx+4 by=-2x-6
4a#4 b(2,-02) c(-2,5 d(-4,-3) 3 3
5(1+a,4+b),a=9,b=—6 cy=-x+4 dy——§x+3
22 2 2 2
6 a 5V2~7.07 b V17 ~ 4.12 1lay=zx+4 by=3x-3
c V34 ~583 d13 1 |
7 V97 + V85 + V104 ~ 29.27 cy=gx+l; dy=-5x+2

8 PM = V145~ 1204 9 DN ey=x+35 fy=-05x+025
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Answers 767
2
12ay=4x+4 by=—§x cy=-x-2 5a y‘ b Y
1 2
dyzzx—l ey=3% fx=-2 2
13 Yes 14 Only ¢ N 0 D .
15ax=4 by=11 cx=11 dy=-1 =2 0
| Exercise 2D | c a
1a (0.4). (4.0) b (0.-4). (4,0) 4 \
c (0,-6), (-6,0) d (0,8), (-8,0)
—f X ] X
2a VY b Vv =10 0\1
;2 2
pe
0 6 0 3 X
5 6a y b y
4 \
1
C y d y 1 X
0 I
0 1 .
10 —1
78 0 * ¢ 7
1
e V
X
0
X
0 15
4
-5 7a y b y
J
3a y 3 3
X 1
73 0 4gi—>x
x 1
1 3
-1 c y d y
A
c y 14
4 8 | X
X 0 21
) X 0 3
L 2]
e y f y
4 a y b y /
~
3 2 > 4
0
-10 -9
g y h y
c y d y /
6 0 *
10 10 3
-8
2 0 x 0 \5 * 4 0 * ]
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768 Answers

8 8 a y b y 8mRS=—%,mST=2.'.RSJ_ST
0.3 myr ==L mgr =2 UT LST
T y=3 o (Also need to show SR = UT.)
o > 2.0 o > x .. RSTU is arectangle
g e o __16 80
o373
10 = ! 1 b B(1,5 C(2,7
(7)) c y d v ay=-—x+— (L,S) ¢ C@2,7)
3 / x=5
® U 0 m=
: (0,—2) 2C=5 1
< 3ay=—;x+3 bm=7
9 a 45° b 135° c 45° d 135° 4 m=2
e 63.43° f116.57° 9
10 a 71.57° b 135° ¢ 45° d 161.57° Sax=_ bm=z cmz3
4 14 1
1a=—4b=Zd=-le== dy=-—x-3
12 a v b . saxz_g be=-4 cc>-2
N 1
0l(/3 5
2 12
32 / 7 ax=4da bng cia=6 idia=-6
12 3 3
8a— b-> cib=-3 iib=2
. , a— 5 ci ii 5
b 4b
dy=2x-=
YE3rT 3
2 c
9 —
23
0 3 x b ib=c-7 iic>14
cic=12b=2 iic=2V2b
106

i c=

| Exercise 2E | P
¢=9.805...,9.950...,9.999...

lay=2x-10 by= 5% As b gets larger, ¢ gets closer to 10
1
Sy=mers  dysgaod rorciso 2]
2 14 3 1w=20n+350forn=0,1,2,...
ey=—-x—-— fy=—x+4
3 3 2 2 ad =50t b d, = 80 — 40t
gy= _%x _ % hy=3c—14 ¢ Gradient = 50 Gr:dient = —40
d,
2 Parallel lines: a, b, ¢; non-parallel lines: d 200 : (4.200) 30 ’
3ay=4 bx=2 c¢cy=4 dx=3 150 60
4 y= 2x+2 100 40
50 50
5 M(-1,6), y=2x+8 0 ; 0 P
5 0o 2 4 0 2

smBC=‘§’mAB=§ 3avV=>5¢

. _ 5 | b V=10+5¢

T B X Map = g X 3= T 4 av=500- 251

. AABC is a right-angled triangle b Domain 0 < ¢ < 200; Range 0 < v < 500
7 myp = -2, mpc = %
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c
v
500
0 200 ¢
5C=15n+26
6aC=024x+85 b $145
7 d =200 -5¢
8 a
w(g)
51
50 K >
0123456 x(cm)
b w=0.2x+50
9aC=006n-1 b $59
10aC=5n+175 b Yes

c x=125cm

c $175

Answers 769

1
12 a dA=§l bd(km)
3 57
dy =57-—t
M 10
1
|
0 90 ¢ (min)
c 10:30 a.m.

d Anne 30 km, Maureen 27 km

Chapter 2 review

Technology-free questions

1 a Midpoint = (3,2); Length = 4
1 9
b Midpoint = (_E’ —5); Length = V74

¢ Midpoint = (5, %), Length =5

ISBN 978-1-009-11045-7

1 Both lines have gradient —1, but their y-axis

13
intercepts are 6 and 5

2 (1,6 —t), where ¢ is a real number
3am=4
4k=2,m=5
5k=24,m=0
6m=-3
7am=-5

8a |
c

bm+4 cng

bm=3

30
20

0 t
25

9 h=028anda =0.3, = m/s

10 a d‘ b 2 p.m.
dg

d
15 A

-

0 t
11a Cr=28x,Cg=54+x
b $C ¢ More than 30

54

9 10
2a 1 b ;ﬁ c UI;deﬁned
d-1 e — f——
a a
3ay=4x by=4x+5
cy=4x+2 dy=4x-5
4aag=-2 bb:?
54y+3x=-7
6 3y+2x=-5
7ay=11 by=6x-10 c¢3y+2x=-3
8 V3y—-x=3V3-2
9y+x=1
1 20
10y==-x+—
y 3x+3

y=2x-8

b ¥
w3x+y—6

T
0 (4,0)
(0,-8)

> X

0

C y

x+y+6=0
(2.0

w)

> X

0 > X
N

d ¥

y-2r-8=0 o
(4.0

8)
> X

i
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770 Answers

e y
\T{ﬁ) y=—6x+6
0‘ (1,0) .
f

y
(_5’ 0) OT X
0,-2)
2x+5y+10=0

13ay=2x+2

bi—g ih-2<a<0
a

1 1
¢ (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
¢ Profit reduces by $24 for each empty seat
4a iC=0.091n il 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
c 389.61 kWh

7
5ay= —§x+ 14% b 20% km south

6 a No b 124 km to the east of H
7 aC=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

© Michael Evans et al 2022
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8 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

c C; =0.08125x + 100, C, = 0.075x + 110
d x = 1600

Chapter 3
| Exercise 3A
1a2x-8 b -2x+8 c 6x—12
d-12+6x ex>—x f 2x2 - 10x
2a6x+1 b3x-6 cx+1 d5x-3
3aldx-32 b 2x%> - 11x
c 32— 16x d6x—11
4 a2x* - 11x b 3x% - 15x
¢ —20x — 6x? d 6x —9x* + 6x°
e 2xr—x fo6x-—6
5 a 6x*-2x-28 b x* —22x + 120
c 36x% -4 d 8x* —22x+ 15
e ?-(V3+2)x+2V3
f2x2+V5x-5 g 32 +Vix—14

h 532 + (10V2 = 3)x — 6V2
i 5x2 = (3V5 + 32V10)x + 96V2

6 a6x’-—5x-14x+12 b x-1
c 24 —20x — 8x> + 6x° d3x> +4x+3
e —10x> +5x -2
7ax>-8x+16 b 4x* —12x+9
¢ 36 — 24x + 4x? dxz—x+Z
e x?—2V5x+5 fx2—4V3x+ 12
8ax’-9 b 4x* - 16 c 81x* - 121
d4xr-9 e 4x* - 25 fx2-5
g 4x* - 27 h 3x2-7

9ax>+y’—-72-2xy b 4a*—4dab+ b -
c Ow? + 8uz — 162° — u?
d 4a* - 50 + 4ac + ¢*

10aix>+2x+1 ii (x+1)?
bix-12?+2(x-1D+1 iix?

11 a4x> -3 b V2122 - (5V7 +2V3)x + 10
c 10x* —x2 - 28x + 15
d a* - 3ab + 2b* + bc - ¢*
e a® —4ab + 2ac + 4b* — 4bc + 2
f a® +a’b + a*c —ab®> - b® - b’c

1a2x+2) b 4(a-2) c32-x)
d2(x-5) e 6(3x+2) f 8(3-2x)

2a2x2x-y) b 8x(a+4y) ¢ 6bla-2)
d 2xy(3+7x) e x(x+2) f Sx(x-3)
g —4dx(x+4) h7x(1+7x) ix2-x)
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3 a6y’ (x+2)
¢ 2xy°(4x +3)
4ax+Dx+5)

b xy(7x - 6y)

b (x+3)(y+2)

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

d@+b)(x+y)
f 2a-5)b-06)
h (x+2)%*x-2)
5a(x-6)(x+6)
c (x—a)(x+a)
e Bx-4)(3x+4)
g3 x-dHx+4)
i3a(x-3)(x+3)

e (@ +Da-3)

g 2x+5)x-1)
i(x—a)(x+a)(x->b)
bx-9x+9)

d 2x-9)(2x+9)

f Sx—y)Sx+y)

h2(x-7)(x+7)

i (@-Va+V7

k (V2a - V5)(V2a + V5)

1 (x—2V3)(x +2V3)
6a(x-6)(x+2)
c 3(x—-1)(x+3)
e —24x
7a(x-9(x+2)
c (a-2)(a-12)
e (x—8)(x+3)
8a(Bx-1Hx-2)
c S5x+3)(x+4)
e Bx-2)2x-5)
g Bx—-2)4x-3)
i x(5x—-6)(x—2)
9ai3y-6)(y+2)
c 4(x-3)(x-06)
e a(x+3)(x+4)
10 a x(x+2)
c 22x+5)(x+2)
11 a G3-2x)2x-1)
c (2x+53Bx-4)
e (x+7)2x+3)

1a2or3 bOor2
e3or—4 fOorl

b 7+x)(3-x)

d -52x+1)
f-5x+7x+1)
b (y-16)(y-13)
d (a+9)

f (x—12)(x+10)
b 2x+1)3x+2)
dQ2x+1)(x+4)
f Bx+1)(2x-3)
h (x-2)(5x+6)

b2(x-7)(x-2)
d 3(x+2)(x+3)
f 3x(4 — x)?

b (2x - 3)(x +2)

b Bx-4)3x-2)
d(x+7)(2x-3)
f(a+2)3a-2)

d4or3
g gor6 h —4or4

c4dor3

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

1a i(0,-4)
iix=0
il (=2,0), (2,0)

b i(0,2)
iix=0
iii None

c i(0,3)
iix=0

iii (-V3,0), (V3,0)

d i(0,5)
iix=0

i (—\/g 0),
(V3)

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

f 1(0.,-9
iix=0

iii (-V3,0), (V3,0)

Answers 771

de <« J€ SsJomsuy

3a9,-8 b42 cll,-3 d4-16
e2,-7 §-38 .
3 13 2 3 3 2a i20 ¥
4a->-1b=,2> 2 Z2a-22 i x=2
2 22 3772772 G o0
5 3 13,302 i (2,0) 4
b £ -2 -2 2z
°g3 3 By 13
1 1
|§ ]—5,1 k0,3 |§,2 0 > P
5a3-Lp82 14 41, b i(=3,0) y
2 753 2’3 2 i x=-3
17 30
LR S S iii (-3,0)
€727 't 9
63 7 40r9 82,23
913 10 50 11 6cm, 2 cm 30 .
12 5cm 13 $90,$60 14 42
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772 Answers

c i(-1,0)
il x=-1
iii (-1,0)

d i4,0)
iix=4
iiil (4,0)

3a i@
fix=2
iii None

b i@2,-1
fix=2

iii (1,0), (3,0)

c i(l,2)
iix=1
iii None

d i(-1,-1)
i x=-1
iii (=2,0), (0,0)

e i@3,0D
ilx=3
iii (2,0), (4,0)

f i(2-4
fix=-2
iii (-4,0), (0,0)

BN 978-1-009-11045-7

g i(-2,-18)
il x=-2
iii (=5,0), (1,0)

h i®43)
iix=4
iii (3,0), (5,0)

y i i1(-5,-2
( it x=-5
0, 5) iii None
2,1
) E——
y ii2.-12)
iix=-2
f iii (0,0), (-4,0)
3
1 3
? P
(2’ 71)

k i(2,8)
i x=2

iii (2-V2,0),

(2+v2,0)

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

© Michael Evans et al 2022
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2
d2(x-27 e -2(x-3) f(x_l)

e(=3) (3

lax*-2x+1 b x*+4x+4
cx’—6x+9 dx*-6x+9
e x> +4x+4 fx?—10x+25
1
gx2—x+Z hx2—3x+§
2a(x-2)7? b (x —6)? c —(x—-2)?

2
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Answers 773

3alxV2 b 2+V6 c3+V7 cy=2x+12-4 dy=—-(x-272+5
dSi‘/ﬁ e2:t\/§ i1, t.pt (=1, —-4) t.pt(2,5)
2 2 3 y
—  —1xV1-k2
i3k:|:\/9k2—4
2 L N
4hay=(x-12+2 by=@x+27>-3 0
t. pt (1,2) t. pt (-2,-3)
y ey=-2x+3?+6 Ffy=3x-12+9
t. pt (=3,6) t.pt (1,9)
y y
3 (-3.6)
(1,2)
0 X 12
3\2 5 B 1,9
ev=le-3) -3 ’ 0 '
tpt(§,_§) 7a2x+2?-5 b 3(x+27 - 14
24 03(x_5k)2_25k2+84
6 12
12 11 1a7 b7
5a =2( __) 2
M Y ) 2a-2 b8
1 11
I 3a y
tpt(z’ 2)
X
by=4x+12+4 cy=3x-12-7 -1\0
t.pt(=1,4) t.pt (1,=7) 1
y y C Yy
4
3 x 25
X
0 5
e f y
X
0 2
(1,-2)
g h y
1
X
0
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774 Answers

3 7
(JY:) e2<x<3 fos<x<s
T g-—-<x<2 h—Zstg
ix<-5 >5
8 X or x )
2 2
3ax<-5orx>5 b—§Sys§
6 6
2 cy<-dory>4 d—gsxS§
° ey< ! >1 fy< > >5
; ysogory=7 Yy 6%V 6
(/] Gbax>2orx<-4 b -3<x<8
& c-2<x<6 dx>3orx<—§
e—§<x<—§ f-3<x<-2
> —orx< h1< <3
g X 3 X 2_x_5
i—-4<x<5
1 1
jE(S—\/H)SpSE(5+\/H)
ky<-lory>3 I x<-2o0rx>-1
-3 -v29 -3 29
5ax< 2\/_0er +2\/_
5-V17 5+V17
b > <x< 5

3-V17 3+V17
c <x<

4 4
-3 - V41 -3+ V4l
— < X< —

d 2 2
~7 - Va1 ~7+ V41
e ——— < x< —mM
1V N
fxs4_2 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)? 4+ 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)> < O0andso —(x + 1)> =6 < -6

1 1
10axs—?3orx2() bx<—3orx>§

cx<-3orx>-1

1a i40 i 2V10
b i28 ii2V7

c i172 ii2vV43

d i ii4Ve

) , ) ) A e i189 ii3V21
c-2<x< x<-=20rx>

=T = 3-45 1+45
2ax<-2orxx=3 b-4<x<-3 2al+Vs bT S d1+2v2
c—45x§% dx<2orx>6
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3a-3+Vi3 1:74"2‘/a c%,Z
d—1¢§ 2 e—Zig\/E fli@
gliﬁ hl -2 ; 32 V6

2 2 5
13+ V145 2+ VE- 212
I 2 2%
| 2k VOk* =2k

)
4 a ¥y
A OT/ x
1 s -1
25 -29) 1C5+29)
11
(23,579
b y
g
I )
Z(sfﬁ) -1 Z(3+\ﬁ)
3 51
(49 8)
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Answers 775

k+ Vk(k +4) 1+ V1 —4k2
5ax=——"—" " bx=—(«——
2 2k
o oo LEVI-4K
TR

1a20 b-12c¢c25 d41 e4l

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

5a i-Vs<m<V5 iim==+\V5
iii m>V5orm<-v5

4 4

b io 4 w4

i <n‘1‘<3 iim 3
iiim>§orm<0

4 4
ci—§<m<0 iim:Oorm:—g

4
iii m<—§0rm>0
di-2<m<l1 iim=-2orm=1
iffim>1lorm< -2
6 A = (2m — n)?, a perfect square

4 1
7 - 8p=—=
P>3 P=-3

9ap=+3 bp>1 cp>§ dp>1
10 2<p<8
11 A=-4¢* <Oforallg # 0
12 a A = 16m* — 96m + 176 = 16(m — 3)% + 32
b A > 32; therefore two solutions
13aA=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

1a(l-V5-1-v5,0+V5-1+V5)

7 49
b (=3.9), (2.4) ¢ (=3.9), (Z’ E)
d (1,3),(2.5)
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776 Answers

2 a (2,0), (-5,7) b (1,-3),4.,9)
c (1,-3),(=3,1) d(-1,1),(-3,-3)

(1“/_—3 \/_)( \/_3—3+\/§)

5 5-
f( +;/_23 3«/_)( ‘/_23 3\/_)
3 a Touch at (2,0) b Touch at (3,9)
¢ Touch at (-2,-4) d Touch at (-4, -8)
4ax=8y=16orx=-1,y=17

16
bx:—?,y:37%orx:2,y:30

cx=§,y=10§orx=—3,y=18

dx=10%y=0o0rx=1,y=29

ex=0,y=-120orx=2y=-74

fx=114,y=14190rx=-1.68,y = 31.09
5a-13

b i y

N 13 +313)

1 X
z(—3—@)/ 0 \
iim=—-6+V32=-6+4V2
6a=30ra=-1
7b=1
8 y=(2+2V3)x—4-2V3and
y=02-2V3)x-4+2V3
9ax=1(-k-VE+16),
y = (k- Vie + 16)
or x = 1(—k + VK> + 16),
y = sk(—k + VK2 + 16)

b ox=1(k+1-Vk®+2k+9),
y=sk(k+1-Vk2 +2k+9)
orx=1(k+1+Vk>+2k+9),
y = sk(k+1+Vi2 + 2k +9)

¢ x=1(-k+Vi2-4),

y = 3(=k* + kVk2 — 4 + 10)
orx = 3(—k— VK2 - 4),
y = (K2 —kVZ =4 + 10)

1 1
10ac=—z bC>—Z

lLa=-4,c=6

2

b 1
2 = 2— = — = - =
aA=b'-16a ba 6 ca 4,b 2

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

Ga=2

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

© Michael Evans et al 2022
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=——x2—— *I

8y=15—6(x+1)2+3 9y=—%(x2—3x—18)

fy=x>-4x+6

1
11y=—x*-x+75

1 = 1)?
Oy=x+1)+3 150

12 y = 2x% —4x 13 y=x2-2x-1
14aC bB ¢D dA
1)? 1 1 1
15ay=a(x+—) +a-— b(——,a——)
a a a a
ca==l d-l<a<l
16 y=-2x>+8x—-6
17aB bD

18ay=-2x-x+5 by=2x-x-5
5 11
19ay=2x2+§x—7 by=2x>-3x+1

1
20 r= —§t2 +21r-62

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

(=)

15 30*
¢ Maximum area = 450 m?

2 A = x(10 — x); Maximum area = 25 m?

3a g bOand1l ¢ 0.5

100

0 0.5 1%
d 0.23 and 0.77

4aA=34x-x> b 4
289

c 289 cm?
5a

0 5 10 15 20 2530 x

b i55m
ii 15— 5V7 mor 15 + 5V7 m from the bat
iii 1 m above the ground
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16 8
6a=—-—,b=—=,c=0 e
T
7aa= 7 _ 41 _ 53
77216007 T 200 T 12
b N
hundreds of
thousands
dollars

35471 ¢ (days)
ii $59 259

c i $1 236666
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Technology-free questions

=3
~
»

o
N

Answers 777
f y
0,9)
300 3 *
39 3
h »
(0, 11)
L .
b y

2 2
1a(x+§) b (x+9) c(x—%) \T/ ﬁ /
d@+b? e @x-1?  F(5x+2) Satd x S
2a-3x+6 b —ax + da® N >
c 494 - b? da?-x-12
e2x’—5x-12 fxr-y
ga-b h 6x% + 8xy + 2y?
i 3a>-5a-2 J 4xy
ke 2u+2v—uv I =322 +15x-12
3adx-2) b x(3x +8)
c 3x(8a-1) d2-x2+x)
e a(u+2v+3w) f a*(2b - 3a)(2b + 3a) e y f v
g2 (1 —6ax)(1 +6ax) h (x+4)(x-3) (2,21 2,9)
P(x+2)(x-1) JCx-1Dx+2)
k Bx+2)2x+1) I Gx+ 1D(x-3) o N7 0N 2 +v7 5
m Bx-2)(x+1) n Ba-2)2a+1) / o‘\ = _1/‘0 5\ >
o Bx-2)2x-1)
4ax=50orx=-3 bx=9%0rx=0 7 1
cx=2o0rx=3 dx=-lorx=25 7ax=§ bx:—z
ex=-3orx=-2 fx=6

1
gx:—zorx=3

ix=—-—orx=1
x 5 X

5a y

ISBN 978-1-009-11045-7
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hx=—gorx=§
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o L f K L= 5} DU 11U A
1B 12E 13D
Extended-response questions

1 ay = -0.0072x(x - 50)
by

d;) Extengkd-response questions
'S
o
[ 3
(10)
)
{8
s
& 0 10 20 30 40 5012 —4
& 2 a Width of rectangle = xig V3
¢ 10.57 m and 39.43 m g%ﬁ m)
a L-ength gf rectangle = 1'?’1
83 7361&1)510()“13@ t9 3d.p. )
12 —4x
gaxsl =1 Y_Ye }%h for square %Iﬁtan_d lengh lengh for
b 2=y £xs2£V3 )
é:gé’%% d’§§xv§§ éecta@gre %‘M;‘:&mstm
10 a—3+\/6,—3—\@+\/§ - :e%ﬂgfll(l)%?é;squhiv; 22 516616m;
10 a —YHVE3 J9—_V‘§_ c2+V2 ayVvs= x + 120x 108
b —7 T TN 9a b SB35 = s??éﬁ{n
g f— 3ays 907%” 12x IR hoyy - 2
\/_3 _7+ 4a\/m
i f’- ‘x&f‘ Ny 5 i f6l- x i gho) 32x + 265
12 p=3F VR T+ V17
13 m< 2‘1\7—§«/_90rr\7? —21+4v29
42&3 ’
55(x—1) 5 s i
12 3 5 2 i = 2 =
16a(339) \/)_ y=3(x-5"+ dMa(Jlglmﬂl}i/n_larea 250 m?> when x = 10 m
13m(421/3—84 290rm 21+4\/_ 6 = NV
27 -4
2
5
(4+;/_ 27+ 4«/_)
o (T8 0) (T2 ) 0 0
6 6 1 9
d (; ;) (=2.8) iiit=§,1:30p.m.;t— R 1:07 p.m.
17 ay=2+4)(x—1) by=—20x+17+3 iv tz;).SOS, 12:;8 p.2m.2,6dglstance 3.123 km
cy=2x*-2x-3 b i0, = i SV
18 2.16 4 82
-16m 6b2x+2y=b
19am=+V8=+2V2 bm<-V50rm>5 ¢ 8x2 —4bx +b* — 164> = 0
_ _ b b e ix=6xV14,y=6FV14
20ax=0andx=-b b(_f’_Z) i x=y=12a
ci(0,0,(1-b,1-b) iib=1 idiib+1 (51‘/7)(1 (5?\/7)(1
fx= 7 V= 1

Multiple-choice questions Tabe2c=dh=1

1A 2C 3C 4 E 5B b oi(x,-6+4x—x%) i (x,x—1)
ec 7E 8E 9D 10A iii (0,-1), (1,0), (2, 1), (3,2), (4,3)
11B 12E 13D ivy=x-1
BN 978-1-009-11045-7 © Michael Evans et al 2022 Cambridge University Press
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Answers 779

c id=2x-6x+10
ii dA

(0, 10)

(1.5,5.5)

0 x

iii Min value of d = 5.5 when x = 1.5

8 a 45V5 |
b iy=—(@x*-1 20 4
iy 600(7x 90x + 20 400)
i (@ 5351)
147 168
c dA
A B
(20, 45) (40, 40)
\/ D
| (60,30)
y =§x
0] x
C
(-30,-15) o oo
d i The distance (measured parallel to the 2ay B g’ x B g : y " 8’ X " 8
y-axis) between path and pond cy=0Ux= y=uUx=
7 ey=2,x=0 fy=-3,x=0
iiMinimumvaIuezﬁwhenx=35 gy=-4,x=0 hy=5x=0
j 0, x
Chapter 4
la y b y

X
y
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780 Answers

. . 1 . . 1
€ x-axis mtercept 3 f x-axis 1ntercept 5

y-axis intercept —6 y-axis intercept 1

m
=
)
(S
©
3
7]
c
<

h x-axis intercept —1

. . 1
y-axis mntercept —;

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

y-axis intercept —3 y-axis intercept 3

7 x-axis intercept %

. . 3
y-axis mtercept —3

BN 978-1-009-11045-7
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Answers 781

d 0 >
4
(0,110) 0r 2
- 7 337
2

i
A
=
~
4
|
e
(=}
=
3
|
i
~

y
e y
4+ 6

LV

=1,-D
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782 Answers

LLI ex<3andy<0 fx<3andy>-4
< v .

T 0 )

- o

o

[ 3ax>0andy>0 bx>landy>0
() y y

; \

(/]

=

< 0 > X > X

Exercise 4D

lax>0andy>3 bx>2andy>3

2,3) 0 ¥
DUEEE— i X
0 0 0

cx>2andy>-3 dx>-2andy>1 ex<2andy<0 fx<3andy>-4
y y v y
A 2 N A
1+\2 0
11 2,1) \
X X
0 0
—4V2
2,-3)
ex>-2andy<3 fx>-2andy>-3
y y 4 a b

2.3)
~3-\"2 %

0 7 ¥ 0 *
22-3
(=2,-3)

2ax>2andy<3 bx<4andy>-2
y y

2.3)

P

4,-2)

cx<-4andy<-1 dx<3andy=>0

A 1a+y2=9 b a2 +y? =16
c(x-12+(@y-3)?%=25
Ve dx-22+@+472=9
25
e (x+32+(@y-47>= T
0 P f (x+5>%+(y+6)? =(4.6)?
BN 978-1-009-11045-7 © Michael Evans et al 2022 Cambridge University Press
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2acC(1,3),r=2
c C(-3,2),r=3

e y
X
O —_—
2
4aC0,3),r=5
c C(3,-2),r=2
e C4,-2), r =19
5a y

(] y
A
—4 4
to 7;:
—7
e y
A
7
77 0 X
—7

ISBN 978-1-009-11045-7

b CQ2,-4),r=15
d C(-5,4), r =8

b ¥
7
1 X
0
d y
4
|
X
1 |0

Answers 783

=
<

b C(4,-6), r = V42 S W
d C(-2,3),r=5 \
fC3,-2),r=2 —6
b y
A3 8a y
0 Px
1
-3
0
d y C y
2

[NST1%))
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784 Answers

1a=5 2a=-6,h=3k=4
3a=i k=Y i _i6h=2k=-4
=275 a=-inh=sk=
5a=4V2 6a=23£,h=—2
7a=4h=5 8h=5k=2
9ay=3Vvx-1-2 by=L2+2
T
2

cyz—x 1—2 dy=vV2—-x+1
ey= ! -

YT G2

F(x—2%+(+2)?%=49
10aia=8,b=2 iia=8b=-11

. 241 5
boih=-7gk="%

. 241 41

Wh=-Tmk="%

1la@x-22+@-12=20
b (x+2?+(y-3)?%=1
c(x+22+(y-3?=16
dx-22+@r+3?=9
e (x—-42+(y-472=20
12 (x- 42+ (y-5)?=25and
(x+42+(@y-52>=25

Chapter 4 review

Technology-free questions

1a y b y
.3/ Nes
X X
0 F 0
c y d y

© Michael Evans et al 2022
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2a=-6,h=2,k=5
3a=81,h=-2,k=-5

4a=2\/§,h=—§

7

5a=16,h= —
a=16 6

6 a (y+2)* = x + 6; vertex (-6, —2);
axis intercepts (-2,0), (0, -2 + \/6)
b (y+3)= —2(x - g), vertex (%, —3);
axis intercepts (—2,0), (0, -3 = V3)

5 2 2
2_ 2 ). _Z )
c(y+2)y= 2(x+ 5), Vertex( 5 2),

axis intercepts (g, 0), (0,-1),(0,-3)

7 Touches at (2, 1)
8 a A(-2,0), B(0,3)
9a(x-32+@y+2? =25

(o3 +be3)

1\? 1\?
o3+ -
dx+22+(y-3?=13
e (x=32+(x-3)2=18
F(x=-22+@+3P=13

10 C(-2,3),r=6
11 y-axis: 4\/5; x-axis: 2V21
12 a y

IS
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Multiple-choice questions

1E 2B 32A

7A 8C

4D 5A G6E

Extended-response questions

1a(l,1),(6,6)

b (—2a+7+‘/25—12a 7+ V25 - 12a)
, 5 ,

2

(—2a+7— V25 -12a 7-+V25- 12a)
’ 2

Answers 785

Chapter 5
| Exercise 54 |

1a({7,11} b {711}
c {1,2,3,5,7,11, 15,25, 30}
d {1,2,3,5,7,11, 15, 25,30, 32}
e {1,2,3,5,7,11, 15,25, 30, 32}
f{1,7,11,25,30}

9E 10A 11D 2 a {1,2,3,5,15) b {25,30, 32}
c {2,3,5,15} d {25,30}
3a

3 2 1 0 1 2 3 4

3 2 1 0 1 2 3 4

2 “©_e—_
. ia=§ "a>§ 3 2 -1 0 1 2 3 4
12 12 Cﬂ o
2 b (-3+2V2,-2+2V2), (-3-2V2,-2-2V2) 3 2 1 0 1 2 3 4
c8
d (=3,-2) @ —
11 3 2 1 0 1 2 3 4
3b i (7.7) =
3 2 1 0 1 2 3 4
4a(-21 b[-33] ¢[-32) d(-12)
5a[-1,2] b (—4,2] c (0,v2)
V3 o1
d(-S | el f w2
2 2 h [0 i 0
ci-tok<o k= 0ork<—t g (o) h0) ¥ (o0, 0]
4 4 6 al7) b B,ie.{7,11,25,30,32}
mk>01 ) c (2,00) d {30,32)
4 — bk=- < 7 o o
aO<k<4 k 40rk_0 aa" = .
1 N 3 /7 8 21012 3 45 67
5b |a—§,(0,1) ||Q—E,(—ﬁ,g) lb(—o e
11 1 -~
c |5x+§y=l n gx——y= 2 -1 0 1 2 3 4 5
. 1 /11 1 /11 e g
e '“"Z’(E’E a 16’(4_1’4) - P ——
c ilx+y=1 ii——x-y=1 12 3 4 5 6 7
4 o - o—3
7 —102 2_25 —+\/§ < T T T T T T >
a (x ) +y = em=x—=- 2 -1 0 1 2 3
dp(E,iﬂ) 5v3 8 a (-00,~2) U (=2,00) b (=0,3) U (3, 00)
2 2 € (—00,4) U (4, 00)
8ax’+y’=16 9a
b iim:iﬁ; y:ﬁx—% 6-5432-1012345678
3 3 3 b
y__ﬁﬁﬂ 6-5432-1012345678
3 3 c
6-5-4-3-2-1012345678
d O— O—

ISBN 978-1-009-11045-7
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786 Answers

e
654321012345678
f
654321012345678
10 a (-6,-3) b o c [-6,0]
d[-1,2] e {1} f (-10,-1]
1 a Domain = {-3,-1,-6,1};
Range = {-4,-1,7,5}
y
. 7'
5 .
-6 -3 -l 01 =
. 4
b Domain = {—-4,-6}; Range = {-1,1,7,8}
y
: 7
R I T

¢ Domain = [-2,2] d Domain = [0, o)

Range = [-2,2] Range = (-0, 6]
»
6
4
0
e Domain = [-1,2]  f Domain = [-4, 1]
Range = [-5, 2] Range = [-5, 5]

2 a Domain = [-2,2]; Range = [-1,2]
b Domain = [-2,2]; Range = [-2,2]
¢ Domain = R; Range = [-1, )
d Domain = R; Range = (—c0, 4]
3ay=(x+3>+1 by=-(x+2)?%-2
Range = [1, o) Range = (—o0, -2]

(3.1

BN 978-1-009-11045-7
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cy=2(x-172+4 ¥
Range = [4, o)

1,4

0 X

4 a Range = [3, o) b Range = (-0, —1]

y

y
(2,3)
0 * 0 '
(2,-1)

¢ Range = [-7,00) d Range = (-0, 11)

y y
3, 11)
1
-5 /2

Vel AL

4,-7)

/

S}

X

e Range = (—0,4]

f Range = [-19, 5]

y
(3.4

=110

5 a Range = [3,4]

v
1,4 — 9
0 r i
b Range =[4,8
y
(—2K
—(.5)
0 > X

Cambridge University Press



¢ Range = [-4,0]
y

!

(2,0)

0

L3 |y

d Range = [1, 19]
y

3,19)

0
6 a Range = [1, o)

y
0, 1)
0 X

¢ Range = [0,4]
y

4

X
-2 0 2

e Range = (—0,4]
y

(1,4
3 /\
31\')5

Ao

g Range = [%, oo)

7 a Domain = [-3, 3]
Range = [-3, 3]

ISBN 978-1-009-11045-7

(
(M)\|/
1
T > X

b Range = [0, c0)
y

0, 1)

(-1,0) 0 *

d Range = [2, o)
y

L2)
0

f Range = [-2,2]

b Domain = [0, o0)
Range = R

© Michael Evans et al 2022

Answers 787

d Domain = [—1, o)
Range = R

¢ Domain = [1, o0)
Range =R

8 a Domain = R\{g}
Range =R\ {3}

> <

> X

b Domain = B, oo) ¢ Domain = (—oo, é]

2
Range = [0, o0) Range = [0, o0)
y y
V5
3
0 : * 0 !

5
d Domain =R \{=}{ e Domain = (—o0,2]
Range = [0, o)
»

Range = (0, o0)

(1,3)
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788 Answers

9 a Domain = [-2, 6]
Range = [-1,7]

¢ Domain = [-5, 5]

Range = [0, 5]
y
5
-5 0 5
e Domain = [3,7]; Range = [0, 2]
y

b Domain = [0, 1]

e A function

Range = [14,21] Domain = R \ {0}

f A function

Domain = R*

(4, 16)

1.1

y Range = R* Range = R*
Y y
a5 2) J k ] .
X 0 0
0
d Domain = [-5, 5] g A functio h Not a furlction
Range = [-5,0] Domain = [—1,4] Doma%n = [0, o0)

R ﬁ (’;t 1 a function

D(E)lmam {0}6] B&H TR

Range= Range R+

ot a functlon

3af: d&lnﬁtl& f(x) = 3X+ omain = [0, ¥)
?oan_—,[R,,j‘](x) = ——x + @ange =R

m‘x

0| 3 5

f Domain = [-3,7]; Range = [-5, 0]

7 df:[-1,2] > R, f(x) =

e fi1[-55] >R, f(x) =

¢ AR, f(x) = 2x+3

S5x+6
-x*+25

1 a Not a function; Domain = {0, 1, 2, 3};

Range = {1,2, 3,4}

b A function; Domain = {-2,
-1,2,4}

Range = {-5,-2,

-1,0,1,2}

¢ Not a function; Domain = {-1,0, 3, 5};

Range = {1,2,4, 6}

d A function; Domain = {1,2,4,5, 6};

Range = {3}

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

¢ A function
Domain = [0, o0)

Range = (-0, 2]
¥y
2
0 8
a function

Domain = [0, )
BN 978-1-009-110%5g =(-X.2]

ff:[0,1]1->R, f(x)=5x-7

4 a A function; Domain = R; Range = {-2}
b Not a function; Domain = {3}; Range = Z
¢ A function; Domain = R; Range = R
d A function; Domain = R; Range = [5, c0)
e Not a function; Domain = [-3, 3];

Range = [-3, 3]
5ai-3 iis iii =5 iv9
v2x—5vi z -3

a

b i4ii-4 iiig iv 2

c i4ii36 iii 36 iv (a-2)
- . a . —a .
dl0"1+am1—a_a—1 ivli-a
b Not a function 6as52+1 bx=§ cxz_l
Domain = [0, 2] 2 2
Rangez[_z’z] dr=-1 e.xZ_l fol

7al bé c+3 d-1,4 e-1,3 f-2,3

8ag-1)=-1,82)=8,8(-2)=0
b h(-1)=3,h?2) =18, h(-2)=-14
c ig(-3x)=9x*-6x
ii gx-5)=x>-8x+15
i A(=2x) = —-16x° —4x> + 6

noP’a?u}lcpon iv g(x+2)=x2+6x+8
BBMEE@}OO) VAR =225 - x4+ 6
Ryﬁw =[€0,2b) 9 a f(2)=5. f(-4) =29
b Range = [-3, )

% 10a f(2)=17 bx=2 cx=-1
1 x 11a?2 b +1 cx==+\3
01 4 9 6

12 a x=-1 b x>-1 cx=—7

© Michael Evans et al 2022
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13 a Range = [0, 4] b Range = [-1, 8]

y
2,4) 2,8)

L1 -

e Range + [2,18) f Range + [0,25]

(6, 18)

,3)

1 One-to-one functions: b, d, e, g
2 i Functions: a, c,d, f, g
il One-to-one functions: ¢, g
3 a Domain = R; Range = R
b Domain = R* U {0}; Range = R* U {0}
¢ Domain = R; Range = [1, o)
d Domain = [-3, 3]; Range = [-3,0]
e Domain = R*; Range = R*
f Domain = R; Range = (—oo0, 3]
g Domain = [2, 0); Range = R* U {0}
h Domain = [%, o0); Range = [0, o0)
i Domain = (—oo, %]; Range = [0, o0)
j Domain = R\ {%}; Range = R\ {0}
k Domain = R \ {%}; Range = (-3, o0)
I Domain = R \ {1}; Range = R \ {2}
4 a Domain = [4, o0); Range = [0, o0)
b Domain = (-0, 4]; Range = [0, o)
¢ Domain = [2, o0); Range = [3, c0)
d Domain = R\ {4}; Range = R\ {0}
e Domain = R\ {4}; Range = R\ {3}
f Domain = R \ {-2}; Range = R \ {-3}
5 a Domain = R; Range = R
b Domain = R; Range = [2, o)
¢ Domain = [-4,4]; Range = [-4,0]
d Domain = R \ {-2}; Range = R \ {0}
y = V2 — x, Domain (—o0, 2], Range [0, c0)
y = —=V2 — x, Domain (—c0, 2], Range (-0, 0]

Answers 789

b fi:[0,00) > R, fi(x)=x>-2
fr1 (0,01 5 R, fo(x) = x* =2
8b fi:[l,00) >R, filx) =x*>-2x+4
fri (=0, 1] > R, f(x) = x> —2x+4

1
9b fi:(2,00) >R, filx) = Go2n

fr1(=20,2) > R, fo(x) =
10 a Domain = [-2,2]

(x=2)

b f1:[0,2] > R, fi(x) = V4 — x2
£:10,2] > R, (x) = V4 — x2

c fi: [-2,0] = R, fi(x) = V4 — x?
f:[-2,0] o R, fo(x) = —V4 — &2

1 a Range = [0, o0) b Range = [0, o)
y y

~

0

¢ Range = (-0, 0] d RangeL [1, c0)
y y

—_— X
0< 0

e Range = [1, )
y

(LD
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790 Answers

(5,3)
A

3 Range = (—0,4]
y

4
/
2.
1-

7
(1,-1)

o] 1 2

4 Range = [1, )

y

(0, 1)
0

5 a Range =R

NS

L1
%

b Range =R

>

(-2,2)
3\

(3,7

4l

BN 978-1-009-11045-7

6 a Range = (—c0,0) U (2, 0)

y

\ /
2,2
(=3,0)
0 > X
b Range = R\ {0}

»

A
x=-3

:
I
I
I
I _
I
I
I
I

5=

¢ Range = (-0, 5]

y
1,5)
V (3,3)

Y.
/

4, -4)\
d Range =R\ [0, 1]
y

h=-3 /09
-1
X

| 0 -

> X

7 Range = (-0, 1]

y
(1, 1)
> X
/L
-3<x<-1

-1<x<2
2<x<4

x+3,
—-x+1,

8 f(x) =

1
—3%

1bi2506 ii25032

1
2 =-3,b= =
aa 5

3 f(x)=7-5x
4a f0)= 5. f(1) =3

5 f(x)=-7x-2)(x—4)

6 f(x) = (x—3)*>+7, Range = [7, o)
1 9

7 a= E,bZ—E,CZZ

8 f(x) = 2(x—1(x+5)

gn:-mu-n@+%)

iii 25.2
b 6

iv 26

b3
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9ak<—3—7 bk=—§ 7a=—l,b=§ >
2 2 2772 =
m 8af'x)=a-x ba=1lora=2 2
1 a ((3,1),(6,-2),(5,4),(1,7) | Exercise 5H | ®
Domain = {3,6,5, 1}; Range = {1, -2,4,7) 1 C = 0.30n + 80, where n is the number of a
b {(3,2),(6,-1),(=5,4),(7,1),(-4,6)} menus that are printed
Domain = {3,6,-5,7, -4}
Range = {1, 1,2,4,6) 120 forO0<m<20 o
¢ {(3,3),(-4,-2),(-1,-1),(1,-8)} 2aCm)=:2.00 for20<m<50 (o)
Domain = {3,1,-1, -4} 3.00 for50 <m <150
Range = {3,-2,—1,-8) b ) d
d {(3,1),(-7,-10),(=6,-7),(8,2), (4, 11)}
Domain = {3, -7, 6,8, 4} 3 —_— %
Range = {1,-10,-7,2,11} 2 o—o

6—
2af'xs= Tx;Domain =R;Range =R

b flx)=3-x
Domain = [-2, 2]; Range = [1, 5]

Answers 791

150

>

20 40 60 80 100 120 140 M (g)

c f‘l(x) =x-4 Domain = (O, 150]
Domain = (4, 00), Range =R* Range= {120, 200, 300}
df’l(x)=x—4 3aC1=64+0.25x,C2=89
D in= (- ;R = (—00,4 \
imalli 8( o, 8]; Range = (-0, 4] c®)
e f(x)= _z 128_ C,
Domain = [2, 18]; Range = [-1,7 1
omain = (2, 18]: Range = [1.7] 801 C,
3a f'(x)=+x 40 1
Domain = R* U {0}; Range = R* U {0} 20

b ') =2+Vx-3
Domain = [3, o0); Range = [2, o0)

c flx)=4-vVvx-6
Domain = [6, c0); Range = (—o0, 4]

0 20 40 60 80100120 x (km)
¢ x> 100 km
4 a Length = (50 — x) cm
b A(x) = x(50 — x)

dflix)y=1-x c0<x<50
Domain = [0, 1]; Range = [0, 1] d Maximum area = 625 cm? when x = 25
4af“(x)= V16 — x2 Sac($)
Domain = [0, 4]; Range = [0, 4]
20 ———
b f'x)=-4+Vx-6
Domain = [22, o0); Range = [0, c0) 12 —
5a ¥
6.51 =
1 y=/x) 35
el 0o Lr—r— .
y=f7@ {25 3 10 w(kg)
3 (6,6) b i $6.50 i $12 iii $20
/ N ¢ Package them together
-6 0 3
/ MO _
6 y=Gld)
/) 351 _
b (6,6) s ) v =P(d)
6 a y
\ y=/x) 10
0 >
1.1 10 20 30 d (km)
’ di $27.50 ii $25
e Purple Taxi
0.0 f Greater than 6 km
b (0,0) (1,1)
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792 Answers

40¢ forO0<t<?2
7arF(@=
30r+20 for2<t<6
b F
200
80
0 : —>

2 6
ci$60 ii$95 iii $125
d $35 per hour
8a iA=@B+xy—x?
il P=2x+2y+16
b iA=192+16x-2x* ii0<x<12
iii A
(cm?)

200

100
(12, 96)

0 246 81012 x(cm)
iv 224 cm?

Chapter 5 review

Technology-free questions
1al[-2,4 b[-24 c[L,8 d(-1,6]
e (-4,-2]U(1,5] F(-4,-21U(2,)
g (o0, =3]U (1, 0)
2 a-16 b 26 c —%

3a y b Range = [0, 7]

(71’ 7)

X
(6,0)
b Range = [-5,4]
d Range = (—0,9]
f Range = {-6,2,4}
h Range =R\ {2}
J Range = [-1, 3]

0
4 a Range =R
¢ Range = [0,4]
e Range = [2, o)
£ Range = [0, c0)
i Range =R

5aa:—15,b:§ b Domain = R\ {0}
6a b Range = [0, 1]
1,1
0 2,0
7a=3,b=-5
8a=-1b=2,c=0

© Michael Evans et al 2022
otocopying is restricted under law and this material must not be transferred to another party.

9 aR\{2} b [2, ) c [-5,5]
dR\ {%} e [-10,10] f (—00,4]
10 One-to-one functions: b, c, d, e, f, g, j
11 a b ¥

y
3,9 / 3.9

0‘/(0,1) ¥ 0
/3

12 a Range = [0,4] y

©.1)
\ ’

(3,4

1

> X

o 1

y
(1, 10)
(-4,5) 5
(-2, 1)
1] >

1y
(a0
1
\ 5.3p
> X

q

b Range = [1, 10]

¢ Range = [4, 1

d Range = [-6,3] y

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

13 a Domain = [1, c0); Range = [0, o)
b Domain = (-0, 1]; Range = [0, o)
¢ Domain = [0, c0); Range = (—oo, 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]
_ x+2 .
16 a fl(x)= 3 Domain = [-5, 13]
b f'(x) = (x = 2)*> - 2; Domain = [2, c0)
c flx)= \/g— 1; Domain = [0, o)

d f'(x) = —v/x + 1; Domain = (0, o)

17 a2p+5 b2(p+h)+5
c 2h d?2
18 -2

Cambridge University Press
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19 a (—oo,—%] b [31,00) € (~00,20] 4a iCm)=1000+5nn>0 -]
4 (03 i co @
20 a . (1000, 6000) i
®
(L9~ 1000 a

\ 0 n
0 * b i P(n) = 151 — (1000 + 5n) o

= 101 — 1000

(6,-13) )

b Range = [-13, 8] (1000, 9000)

=
@
<.
®
g

21 a y
5 a R = (50000 — 2500x)(15 + x)
-1,9) = 2500(x + 15)(20 — x)
AN b R
of 0 x (2.5, 765625)
750000
b Range = [0, 36]
22 a {2,4,6,8) b {4,3,2,1) 0l 20 x
¢ {-3,0,5,12} d {1,v2,v3,2} ¢ Price for max revenue = $17.50
Multiple-choice questions 6 aAXx) = %(Za -6-V3)x) bO<x< %
1B 2E 3D 4 E 5C
: — /32 V)
6 E 7B 8D 9C 10 D 7a_!d(x)—\/x +25++/(16 - x> +9
ii0<x<16
Extended-response questions b i y
1 a 40 mg/L b 45 mg/L ¢ 36 mg/L \
d Atr =9 hours; C =9 mg/LL 5+V265
e 54 mg/L (quite a lot) \_/(16, 3 ++281)
2a3m X
bi8m ii48m iii4m 0
c5-VI0~1.84m,85m i 1.54
3a 4 (km) iii 3.40'0r 15.04
7 ¢ i Minimum is 8\/3, occurs when x = 10
jgg ii Range = [8V5,5 + V265]
Y
3 33 3-+v33
300 s a2 5 vm) s 5o ve)
200 2 2
100 b idx)=-x*+3x+6
0 1 2 3 4 5 6 7(houn) i y
Coach starting from X: Y oy=e+n6-n
80t for0<r<4
d=14320 for4 <1 <43 y:7x2+3x7 }
80r— 60 for4? <r<74 X - .
4 4 7\/_ V 0 \/_ X
Range = [0, 520] 32_33 3+2 33
Coach starting from Z: y=2x
d=520— 1040t for0 <1< 5% c | Maximum value of d(x) is 8.25
11 it Range = [0, 8.25]
Range = [0,520] d A(2.45,12.25), B(-2.45,-12.25)
b The coaches pass 238% km from X dx)= -2 +6
Maximum value of d(x) is 6; Range = [0, 6]
ISBN 978-1-009-11045-7 © Michael Evans et al 2022 Cambridge University Pre
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5ax-2-2x+2 b xX-x*+2x
c X =22 +4x-2 d3x-6x>+3x
e 3x* +8x° —7x% +2x

f-3x° —x*+2x
hxy-—x*-x+x
6ax’ —4x+7x-6 bxX-6x2+11x-12
c2x* -5 —x+4

d 3+ b -2)x>+ (c—2b)x - 2c

e 2x’ -7x> - 10x-3
7axrX+b+ D> +(c+bx+c
bb=-8,c=12 c(x+DHx-6)(x-2)
8b=-3,c=-11

Exercise 6B

1ax2+2x+i1 b2x*—x-3+
—

¢ 32— 10x422— B
x+2

d 2x2+3x+10+£

x-3
181
Zaxz—x+4—i b2x2—8x+49—i
x+1 x+4

gxXr—x—x+2

x+1

cx2+x—3+i dxz—x+4+i
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

1, 7.3 103

5a zx + ZX - g + m

1
4 a6 b 28 c—§

5a(x-Dx+D2x+1) b (x+1)>
c (x = 1)(6x* - Tx +6)
dx-Dx+5x-4) e x+D>Qx-1)
fF+Dx-1? g (x—2)4x> +8x+19)
h (x+2)Q2x+ 1)2x-3)
61
7 a(2x-3)(x*-2x+5)
b 2x+ D(*-2x+5)
c 2x+ Dx—1-V6)(x—1+V6)
d 2x+3)(x-1-V)(x—1+2)
8a(x-D>+x+1)
b (x+4)(x* —4x + 16)
c Bx-DO2+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%)
9a (x+2)xF*—-x+1)
b Gx+2)(x—1(x-2)
c(x=-3)x+1Hx-2)
d Gx+1D(x+3)2x-1)
10 a=3,b=-3,P(x)=(x- D(x+3)(x+1)
11 b i nodd iineven
12aa=1,b=1 biPx)=x-2x>+3

5

1 2
1 1.-2.4 b 4 — — d 3 =
al,-2, ,6 c2,3, 3 0, 3,2

8 Chapter‘ 6 9 a Quotient x*> — 3x + 7; Remainder —10x + 9
1
: b Quotient x> + x — §;Remaind.er —5x+16
1 2 2
tas bo e o5 | premem
< 2a0 b0
({o] 1a-2 b-29 c¢l5 d4 e’7
3a6 b9 c 26 d11 f-12 go h -5 i-8
3 2 _ 3 2 _
o 4ea +44a b2a+§ f8a;—16a 4a+6 2aa4=-3 ba=2 ca=4 da=-10
1 aas= a=s cc= 3aPpPl)=0 b P(1)=0
da=-33,b=-15 ea=-9,b=23
g ¢ P(-2)=0 dP3)=0
(7))
<

2 2a-204 b 0,-1+2V3 ¢ -5,0,8
b +2x—3—2x+1 d o, —1+VI7
6axt+2x—15 3al b-1 ¢5+VI0 d=+4,.a
bliez 8,8, 19 2 NoR)
370 T 7 T WD) 4a?23 -5 b-1.-2.3 ¢1-V2V2
9 2 11 3
7ax+3x+8+ — -z - - = —2,-=
ax+3x+ 84— d-5.-42 e-5. 21 §-2,-2.5
9 21 21
b2-24+24 2 5a2-623 b-2-2- ¢3
273 30x ) a0 733 €
8 a Quotient 2x — 6; Remainder 0 d-1 e-1,3 £3,-2+V3

b Quotient x — 6; Remainder —2
¢ Quotient 2x — 6; Remainder 42
d Quotient x> — 4x + 2; Remainder —x + 7

6a0,+2V2 b 1+2V2 c -2
d -5 e
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7a2x-9x-13)x+11) g >
b (x+ 11)(x+3)2x—1) ] -
¢ (x+1D2x-9)(x~11) (/)]
d Qx— D(x+ 11)(x + 15) ] E
G.2) )
| Exercise 6E | o pr
1la *
y
; (o))
m
i &
O m
c y d y
29 5
4 2,5
(-3,2) 2 g
1 1
T T X
a=EEE AN
-3
e ¥
X
gk
dafio=(57)
2a ¥y b ¥y
1 x
b f(x) = —
Flw=1
1
3 —1\3
©3) 2 e fiw= (=) -1
| 1 3.2) 2 g
s - ' . _ (x+2)
2H Jo I R dfi=——-3
4
c a e fim=1-% 84)
x+ 1)
T / \ ==
0 1/2 3
,1 2
! | Exercise 6F |
T T X
0\ 1\2 la
I N I
e 7 f y Y I
27 ¥
1
LD
T T > X T : / X
0| 123 * . _* 1 /(ﬂ N/é
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XL S5a ¥y
© A
T (1.02, 6.01)
5 1.5
(O] WK *
({o)
(-3.02,-126.01)
(7)) c v d )
.
(]
; (1.35, 0.35) (-2.76, 0.34)
25 |12Y 15
(7)) 5 x .
[ = (0,-18)
< (-1.22,-33.70) (-0.91,]-6.05)
c y e ¥y f y
2 (-2, 14)
i3 N x (-2,8)
v £
X d /
2 \/ A1 \z\ )

6 f(x) = (x+ 1)>(x — 3), so graph just touches
the x-axis at x = —1 and cuts it at x = 3

1a (—oo,-2]U[L3] b [-2,-1]U [4, c0)
/ c (—oo,1) d (-2,0) U (3,00)

e (—oo0,—1] f[1,00)

g (4,00) h (0, -3]

o /1 2 0 -
4 2a(-2,00U(2,0) b (—00,0)U (0,5)
¢ (—o0,0] U {2} d (-3,0) U (3, 0)

e [6,00) F(—c0,—V2)U(¥2,3)

T/ 4 4
3

S
b

l1aa=11 ba=2 ca=

1 1
2ay=—§(x+2)3 by—2=—Z(x—3)3

3 y=2x(x-2)7
4 y=-2x(x+4)
5y=-2x-Dx-3)x+1)

6 a=36
23 67
7 =(x-37+2 by="x+—
ay=(x-37+ y 18x+18x2
cy=5x
1 4 1
8ay=—§x3+§x by:Zx(x2+2)
9 ay=—4x> - 50x% + 96x + 270
b y =4x’ — 60x> + 80x + 26
cy=x"-2x>+6x—-4
dy=2x-3x
ey=2x-3x2-2x+1
fy=x-3x2-2x+1
gy=-x-3x2-2x+1
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(3,-27)

>
=
/a
=

21

2.5

KN

0
’ X
0 (-3.54,-156.25) | (3.54, ~156.25)

—|

y

(1.

68, 8. 64)/
X

(-6.36, -1640.25)| (6.36, —1640.25)

3
(3.57,-3.12)

2a { b y (0400)
(2.20, 24.39)
3 164 5
X 3.2) x 0 4\/ * ’5
0 0 455.75.12) (-4.53, 2025) (453 2025)
c d
A k y | y
\ /TN
-x — x (-5.61,23.74)
NZENN AN [l ]
0 /2 0 5
o0 o / \/
e y f v (1.61,-163.71)
5 a Even b Odd ¢ Even d Odd
81 LD 6 a y
3 ¥ /\0 ¥ y=2x2 \
0,-1)
3ax=0orx=3 N
bx=2orx=-lorx=50rx=-3
cx=0orx=-2 dx=0orx=6
ex=0orx=3o0rx=-3
fx=3o0orx=-3 bx=0,x=2 c{x:x<2}
gx=0orx=4orx=-4 7a »
hx=0orx=4o0orx=3 100-‘
ix=0orx=4o0rx=5 (-3,81) 80 (3,81)
jx=2orx=-2orx=30rx=-3 60
kx=4 lx=-4orx=2 40
4 a y 204 fx)=x*
r — r —>x
-4 2 0 2 4
bx=0,x=3x=-3
15, -29529) c{x:-3<x<3}
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798 Answers

15 1
10 1

3 2 2710 1 2 3
(2.8 -5
_10.

bx=0,x=2,x=-2
c{x:x<-2}U{x:0<x<2}
9ad0 b2 cl d 4 e3 fl1

1 a Length of each edge = 20 — 2x
b V(x) = 4x(10 — x)*
¢ V(5) = 500; Volume of box = 500 cm’®
dx=5o0rx= 2(3—\/3)
2al=12-2x,w=10-2x
b V=4x(6-x)(5-x)
c A
(cm3)

1004

0 i I2 é Ai 5I x(zm)
dV=80 ex=3560rx=0.51
f Viax = 96.8 cm® when x = 1.81

3 a Surface area = x* + 4xh

75 — x2 1
bhe D% ¢ V= 1(5x-2)
di% ii% i 22
ex=-2+3V7
4 a h=60-20x b V = 600x%3 — x)
c0 dx=lorx=1+V3
5ax=V64— 12 bv=%h(64—h2)
[ V
(m?)
200 I
150 I
100 :
- I
50 I
0 12348567 8h(m)
4.62

d Domain={h:0<h<8} e 64n
fh=248orh=6.47
g Vimax = 206.37 m* when h = 4.62

© Michael Evans et al 2022
otocopying is restricted under law and this material must not be transferred to another party.

6 ah=160-2x
b V= x*(160 — 2x)
¢ Domain = (0, 80)
d |4

(em?)

150000
100000
50000

0 20 40 T360 80 x (cm)
5

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

1al132 b 1.164 ¢ 1.124 0r 1.451
d2151 e -1.75

2 define f(x):

return —x° +3x+6

a2
b3
me«25
while b—a>2x0.001
if f(a) X f(m) <0 then

be—m
else
a—m
end if
a+b
m e«
print a, m, b, f(a), f(m), f(b)
end while
print m
3af)=272=-8 [1,2]
b x=1.29
4 a a m b
Pass1|-3.5 |-3.25 -3
Pass 2 | -3.25| -3.125 | -3
Pass 3 | -3.25 | —-3.1875 | -3.125
b a m b
Pass 1| -3 -2.75 -2.5
Pass 2 | -3 -2.875 | -2.75
Pass 3 | —2.875 | -2.8125 | -2.75
< a m b
Pass1 | -1 -0.75 -0.5
Pass 2 | -0.75 | -0.625 | -0.5
Pass 3 | -0.75 | —0.6875 | —0.625

Cambridge University Press
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Chapter 6 review h y p
=
Technology-free questions 2.1 o ()
1a b /26 i
JAY * o
< \2
(7))
1 1
3’1) N 3ax=2,x=—-—=,x=-3
0 \/2_ . o))
17+1 1-+1
[ d y bx=2 = Z‘.+ » X = 4 ! 3
cx=-1,x=2,x=6 g
4aP(%)=OandP(—2)=O; Gx+1) s
P
0 0 _
( 4.3 b x=-2, %,3
£, ¢ x= 1, VIT +VIT
1
di P(g) =0 i Gx=Dx+3)x-2)
@1 S5af(1)=0
b (=D +(1—kx+k+1)
X
ol 6a=3b=-24
J§+2 a=3,b
7 a
—6I—5I—4—3—Z—I 0 1 2 _4
y
T(o 24)
(-4, 0\{2 0o G 0)
b
4 f21 001 3456
: y : :
. : 024)
30 0 (2M 0
c y d y o
/ 325 h-15-1ps o0 os 1 152
0 2 x 0 * %
REH) /\ /

<27f SNV

e ¥y f y 0,-4)

d
4y Q0 — 1
4"/[\34 . N\ 454 32-1 0 1 _4 4
0 0 : :
\ L1 \ : 1
: T36

g y (-6,0) 0

1 8 a -41 b 12 c—
i)“—\\ 0/%)41 . 9
~1

9y= —%(x +2)(x— D(x-5)

@, 0) (3 0
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800 Answers

< 10 y = Zx(x+4) 52 4730cm’ b V= 2(V2365 -
N~ 81 I
11aa=3,b=8 (cm?)
T b x+3)2x-1Dx-1) 20000 -
3 12 a (o0,—-4]U {3} b (—oc0,—-4]U[-3,2] 15000 -
o € (=00, -1)U(2,3) 10000
> 13 a Dilation of factor 2 from the x-axis, then 5000 -
2 translation of 1 unit in the positive direction
© of the x-axis and 3 units in the positive 0 10 20 30 40 SO 7(cm)
direction of the y-axis d i¢=23690r¢=23979
b Reflection in the x-axis, then translation of ii £=1810r¢ =433
2 1 unit in .the. negative .d.irecti.on o‘f the x-axis € Viur ~ 17 039 cm?® when £ ~ 32.42 cm
7] ;?:Xilsumts in the positive direction of the 6 a2 V = (96 — 41)(48 — 2x)x = 8x(24 — x)?
; ¢ Dilation of factor % from the y-axis, then b 4
g translation of % unit in the negative direction
< of the x-axis and 2 units in the negative
direction of the y-axis 0 24 x
Multiple-choice questions i0kx<24
1B 2D 3 A 4D 5 A ii Viax = 16 384 cm® when x = 8.00
6 C 7B 8B 9D 10 B c 15680 cm’® d 14440 cm® e 9720 cm®
Extended-response questions
1aV=n26-r) b0<r<6 Chapter 7

¢ V(3) = 27n dr=3orr=§(1+\/§)
e Maximum ~ 100.53 (correct to 2 d.p.)

1a(-11 b (-5,8) c (-6,2)

vty 400 32300~ d(-1.9)  e(-5.3)
(t - 900)? 2 a A translation of 5 units in the negative
32 400 direction of the x-axis and 3 units in the
c s Domain = {7: 0 < ¢ <900} positive direction of the y-axis
3((0)‘(1)13 (300, 3333.3) b A translation of 6 units in the positive

direction of the x-axis and 15 units in the
negative direction of the y-axis

2000 4= ————— | ¢ A translation of 12 units in the negative
: | direction of the x-axis and 17 units in the
1000 1 | I positive direction of the y-axis
y 1 N 1 1
0 1200 400 1600 800 (s) 3agw=—-F-1 bg)=—75+3
105 560 x-2 X (x - 4)3
d No, it is not feasible as the maximum range ¢ g(») " (‘7% __13 dg)=(x-4"-
of the taxi is less than 3.5 km (~ 3.33 km) e g0 =Vx
2000 4a b ¥
e Maximum speed *x —— = 19 m/s A
105 k
.. o0 NG el — y=1
Minimum speed ~ =3.6m/s

Y
=
Y

560 0

43 119

3 = - = —_——_—
*4="75000° b=0.095¢= 150° \1\

d=1538
b i(5.59,13.83) ii (0,15.8) . y
2
4aR=a(x-5°+10 ba=— Nl
25 ! 3 %
0

12 3
R—%(X 7) +12

I
|
w
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1
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1
i
1
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1
L

5a v b y
\U |
1 \/1
X X
01 0
c ¥y d ¥y

.

|
—

6 a

y
3
(1,2)
> X
y
\—3—\@ %34—\5

0

y
-1-\2 I [1 +\2
> X
-1
1,-2)

Exercise 7B

1a(=2,3) b (2,-3) ¢ (=2,-12) d (-8,-3)

(=1

d

y
\1@T/1+\/§
X > X

(-1,-3)
f y

24
4 6
0\/ '

(5.-1)

(1]

L (]

2 iy=4x ily=—
a iy=4x iy =~

iv y=4x vVy=-x

ISBN 978-1-009-11045-7
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Answers 801

. 1 ) 25 ; 2
b |y=E ||y=§ |||y=§ ?
ivy= vVy= ! vi _ @
y_xz y_ xz y_xz i
c i ! iiy= iii 2 o
Y= y= y= a

4 1 B 1
wy=-— Vy=—— viy=——

X X x ~
diy=V2x iiy=\/§ iiiy_—‘/’_c w
ivy=d/x vy=-—x l
viy=+-x,x<0

3a y b y 3

0 > X V‘X
c y d y

T&) I (l’%)

\0 * 0 x
e y f y

1a(5-2) b (6,1)
2ay=3Vvx-2 by

cy=-3yx

ey=2Vx-2-3
3
3 = by=—-— ==
ay x—2 Y x+3 Y
2 2
dy=-—- = -3
Y X ey x—=2
1 1
4ay=3x-2)3 by=-(x+3)3
1
1 x\3
= —-3x3 d :—(—)
cy X 1 y 5
ey=2(x-2)3-3
1 1
5ay:§(x—6)2 by—§(x—2)2
1
6 = — b =
ay x+2 Y 2—x
7 ay=2x b y=-2(x-2)

2
cy=§(x+6)2+3
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802 Answers

6 6
8ay=m+5 by=x_10+5

9aa=0andk=1,ora=gandk=9

ba=V2andk=3+2V2, ora=-V2and
k=3-2V2

Exercise 7D

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

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

A dilation of factor % from the y-axis,
then a translation of % unit in the
negative direction of the x-axis and

2 units in the negative direction of the
y-axis

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

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

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

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

A dilation of factor § from the y-axis,
then a dilation of factor 2 from the x-axis
A reflection in the x-axis, then a
translation of 2 units in the positive
direction of the y-axis

2a(x,y)—>(x—3,}%7)

b (x,y) > 3x+2,y-5)

c (x,y) — (3x+ 1,—}%7)

-3

(1]

d () - (- 4.3)

e (1) = (~(x=4), %)

2
3a - (F0-5)

b (x,y) > (x+3,3y+7)

c () - (ﬂ,y—9)

3
d (x,y) — (9—x,57y)
e (x,y) — (2—x, 27;5)})

© Michael Evans et al 2022
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4aa=2andb=3
b A dilation of factor 2 from the x-axis, then a
translation of 2 units in the positive direction
of the x-axis and 3 units in the positive
direction of the y-axis

Exercise 7E

2x% 2x x3
1Ly=——"—+--—-4 2y=———
9 3 YETR TS
3x 9 X
3y —I‘FE 4y—Z—4
1

6 A dilation of factor 3 from the x-axis, then a
translation of 1 unit in the positive direction of
the x-axis and 22 units in the negative direction
of the y-axis

7 A reflection in the x-axis, then a dilation of
factor 2 from the x-axis, then a translation of
5 units in the negative direction of the x-axis
and 31 units in the negative direction of the
y-axis

6
8ay=m+2

b A dilation of factor % from the x-axis, then a
translation of 6 units in the positive direction
of the y-axis

9 ay=-5Q2x+3)?

b A reflection in the x-axis, then a dilation of
factor 5 from the x-axis, then a dilation of
factor % from the y-axis, then a translation of
% units in the negative direction of the x-axis

10ay= a3 +4

b A reflection in the x-axis, then a dilation of
factor 2 from the x-axis, then a translation of
3 units in the positive direction of the x-axis
and 4 units in the positive direction of the
y-axis

11aa=-1, h=-1,b=1, k=1
by=@x+1?%+1
12aa=-1, h=-1, b=14, k=-45

b y=14x* - 69
13aa=11, h=-15b=0, k=5
by=5
1 11
Waa=- b(—,—)
aa=3 39
15aa=1+\/§ b(2+\/§,2+\/§)
2 2 2
1
16aa=‘—1r b (-1,2)
17 a (0,0), (6,0) b (-1,0), (2,0)
c (3,0),(8,0)

1
18ay=3x-12 by-= 6()(—2)3 c (5,3)
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19a L R\{0}) >R, fl(x) = SL + % 3 a Range = (1, ) b Range = (0, c0) >
2 2 o ¥ y =
b(x,y)—>(x—§,y+§) _)jk 2
21aT'(xy) = (23’_2) ------------ y=1 J K o
2 04 0 >x o > -
b T“(x,y)=(3—x,—§) J (/)]
5-y ¢ Range = (0, 00) d Range = (-4, )
—1 _ _
o Ty = (26-6,°57) v v ~
H e ]
. ' (¢}
Chapter 7 review J.L ;/ \; p
T X > X -
Technology-free questions 0 i __4___?_&__ » g
1a(-1,12) b (-3,3) c (-1,-3) i g
zd@” erB 42 (xy) > (x+2,20+3)
a y ,
\ bx=x-2,y= y_3
2
5a i(xy)->x-13y+2)
il (xy) > (x-2,-2y+3)
iy - (S5v-1)
b i(xy - (x-2,4y)
il (x,y) > (x-6,y-12)
i (x,y) > (x+3,4y-5)
c iy > x+4y+2)
il (x,y) — (g,Zy)
i (x,y) = (x, -2y +3)
6a(@xy)>0Bx-2,-y+3)
hx=2 +2, y=—y +3
3
7ay= by= ! +3
VS ox—4 M
1
cy= +5

2x—11
Multiple-choice questions

1C 2D 3A 4B S5E 6B
7D 8D 9E 10A 11B 12B

Extended-response questions

lak=} bh=-1

2ah=-1+2V2 b a=+2V2
ca=-8,b=16

3ak=10

b ih>2+V10 i h<2-+10
iii 2-vVi0<h <2+ 10

2
4
4ay=7 by=z(-D.CG.-D
¢ The line segment with endpoints A(4,4) and
2
C'(-1, 41'1) is a chord of the parabola y = T

passing through B’(0, 1)
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804 Answers

+3\?
“(757) =+
5 m Dilation of factor 3 from the x-axis

A4, 4)

m Translation of 4 units in the negative
L b direction of the y-axis
4 m Translation of 2 units in the positive

c
=
D

>

o

3
(o0)
7]
E
:
7]
c

¢

e % oy * direct_i(l)rll of the x-axis .
Bay=——+4 b (0,-7), (Z’O)
cx=-1,y=4
1 3 3 11
1 7 aM(E,—E),N(§,4) meC:mMN:7
5 : D,ilation,of factorﬁfrom the x-axis 8 a6 b 69 c —15
rELY =Y 9al12-4 b3d®—6a-1 c 12a
cx =x+45y =y+9
iy 45 v Lo 10 a No bx=-2 cx<-2 dk=-3
Ty =yt 11 x=2andy=3,orx=3andy=2
6ax=50orx=-2o0rx=7 12AB=BC=CD=DA=5\/§,
bx=lorx=-6orx=3 mpc = map = 1 and mag = mep = ~7
c k =-60, 3\ 53
x=0Oorx=2+ V2 orx=2- il 1Bay=@+2¢-13 by=(xr-3) -3
dh=-3orh=-50orh=4 32 79
e-5<h<-3 °y=2(x—z)+§
7 a (4,6) 1— Va1 1+ V41
b (x,y) = (6 -x,y) 14a( 5 ,3—2@),(7,3+2\/ﬁ)
¢ (%y) > (6-xy) b (2,6) ¢ (—4,14)
d i = Translation of m units in the negative
direction of the x-axis 15a x< 3 @or 3+2@
Reflection in the y-axis
Translation of m units in the positive b x< 5 - V6 or x > 5 + V65 cx>-4
L . 4 4
direction of the x-axis 1
it (x,y) > Q@m - x,y) dESxS3orxS—4 ex<4
e i T.rans¥at10n of nun1t§ in the negative 16 aR\{ % ) b (—c,5] cR
direction of the y-axis dR\{2) e R fFR\ (2}
3

Reflection in the x-axis

Translation of n units in the positive
direction of the y-axis

17 p=-38, (x-3)(x+4)(3x-2)
18 a=-5R=-35

i (x,y) > (x,2n-y) 19a ' [1L4 >R, () =+x
fiy=-x+3 i y=—x+6 b /03] - R () =2-x
fiiy=(6-22 ivy=@-x? ¢ fli(-40) >R, )= -Vx+4
1 d f':[3,0) >R, flx)=2-(x-3)?
’ — N _ "_ 1
8 aA((-1,3) bl3 -3 e fiRSR, f1(x)=(x-8)7 +2
c i% 1A (~q.p)  d (ny) = (7.2 20 a3b+2f=1820 b $2.80
o Iy=—x i x = —y? 21al;=1 b k=-16
i 242 =1 — 22a; b 2y+5x—17=0
X 2 _ 2 _
23 aa(x+l)2+a ! b (—l,a 1)
a a a a
Chapter 8 ca=+1 dae(-11)
R 24 a y
Technology-free questions ! \
1 1
- — - = |
1a—2,a—20ra—3 ! N
x=-2! (0’2) y=1
2a(x+4?2-17 bx=-4 -—__JI___h—-—t.x
3 [1,9] -3, 0\: 0
|
|
BN 978-1-009-11045-7 © Michael Evans et al 2022 Cambridge University Press
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3 13
b A0, ), B(- =—x+2
(0.5) B30 ey=3x+3
33 9
a(-33) ey=-2-g
25y=§x2+§x+2
27 T2 ;
26 aa=3,b=17 bx=—1,20r§
cx——120r7
T 3376

27ak=-2 bk+-2 ck<-landk # -2
28 b=4, c=1
29 a i x+6cm ii x(x + 6) cm?
iii Two sides 5x cm?; two sides 5(x + 6) cm?
iv X2 + 26x + 60 cm?
bx=4
30a=2,h=3, k=4

Multiple-choice questions

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

Extended-response questions

lar<a b(\/4a-;1—1’\/4a-;1—1)

ca=2 da=6 ea=c%+c
2aC=3500+105x bI=115x

d 3500
f 5500
20¢ 0<r<10
15¢+50 10<t< =
c v
(litres) (63.3, 1000)
200

10 t (minutes)

© Michael Evans et al 2022
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Answers 805

4 a Ar = 6x2
b As = (10.5 - 2.5x)?
c0<x<42
d Ar = 12.25x* = 52.5x + 110.25

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,

or rectangle / X 8 and square X o
geTxg quare =

7
5a20m b 20m c225m
6aA=10x>+28x+16

bisS4cm? ii 112 cm?
c3cm d 4

16

0 x
eV=23+82+8x fx=3 gux=6.66
7aiA=(10+xy—2 ii P=2(y+x+10)
b i A=400+30x—2x?

i 5124 m? iii 0 <x<20
iv A 1 1
74,5121
(sz) ( 2 2)

(0, 400)
(20, 200)
0 x (m)

8 a A = 6x% + Txy + 2y*
cix=05m iiy=025m

9as509m b r=6.12 seconds
C @) (3.06, 50.92) d 6.285 seconds

5

0 6.285 t
30¢ forO0<t<?2
10 a F() = orvsrs
25t+10 for2<t<8
b F
210
60
0 T 1

2 8
ci$45 ii $60 iii $122.50

12
dG(t)=—§t2+Tst, 0<tr<8
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806 Answers

Q 11ah=100-3x b V=2x100-3x 13l 112
c0<x<T d v 1% 1 2 2 2 2 4 b9
T (en?) B3BBG 13
c 15 a Pr(4) = 0.8 — x — x*
2 b Prd) ¢ 0.69
) 0 100 x (cm)
= S
o e i x=18.142 or x = 25.852 0.69
= ii x=12.715 or x = 29.504
(o0) f Vi = 32921.811 cm® when x = 22.222
g i S =600x— 14x2
45000 150
2 il S = cm? when x = — 0.05
[T) h x = 3.068 or x = 32.599 o o1 05"
; 12 a iy=250-5x
7)) i V =x2(250 - 5x) = 5x*(50 - x)
S . N S s
(em) 50 10 15 200
2 a No b Answers will vary
¢ Answers will vary d Yes
0 50 x (cm) e As the number of trials approaches infinity,
¢ (0,50) the relative frequency approaches the value
d x=11.378 or x =47.813 of the probability
e Viyax = 92 592.59 cm® when x = 33.33 and 78
y=283.33 3 Pr(a 6 from first die) = 300 =0.156
. 102
Investigations Pr(a 6 from second die) ~ 700 ~ 0.146
See solutions supplement Choose first die, as higher probability of a 6
17 4
4a — b - c 2 d 51
Chapter 9 oo 1
p 5 0.445
; 7 7
6az b ~07855
1 {H,T) 73
2 (1,2,3,4,5.6) t | s
3a{0123,...} b {0,1,2,3,...,41} 8a§ bg cg
c {1,2,3,...}
4n 4n
4 a{2,4,6) b {FFF} co 9a - b 1 - 52 ~ 04973
1 3 3
5a 2 b 10 T 10 a i x? ii é—lla'ch iii Enxz
4 2 4
- z — 3
Gali b330 °165 ) biT i il-
7a-—— = R et
i P cm n (Exercise 90
1 1 5 4
8a - b - c — d - 1 1
l1a- b -
1 9 3 9 9 ag )
ol 1 1 1
2a- b - -
34 *3 2 ‘3
10 0.
1 1 5
3a- b — =
11al b L el ) 8 °18
3 8 4
4 a ! b ! c L
1 5 k) 5 k)
12 a - b - 12 2 12
27 7
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3 3 1 1
5a g b g Cc g d g
1 1 3
6 a 5 b Z C Z
1
7 —
4
8 a 1
2
:
HE s
/ |
1
2
T§g
6
/é
-
T\ N
1
Téz
\3
4
5
6
1 L1 .1
b i o ii 1 i 3 iv 3
9 a ic
/lt
P
41t
so/cn\?e
Tl
\(':e
I
sal/ﬁ\‘.:e
S—cn—1¢
\ Ll
5t§?§
\lt
ce
1 L1 1 .2
b i ' ii 3 i 3 iv 3
1 L1 5 o1
ci— i - i — v —
36 2 12 12
10 a 2nd ball
1 2 3 4 5
Ist| 1 [(1,1) (1,2) (1,3) (1,4) (1,5)
ball|2](2,1) (2,2) (2,3) 2,4 (2,5)
313G, D (3,2) 3,3) 3.4 3,5
41(4,1) 4,2) 4,3) 4.4 4)5)
56,1 5,2) (5,3) 5.4) 5,5)
. 4 .. 4
b i % i 3 i %5
| Exercise 9D |
1a{l,273,4,6} b {2,4}
c {5,6,7,8,9,10} d {1,3}

e {1,3,5,6,7,8,9,10}
f{5,7.8,9,10}

ISBN 978-1-009-11045-7

2 a{1,2,3,5,6,7,9,10,11}

b {1,3,5,7,9, 11}

d {1,3,5,7,9,11}
3 a (E,HM,S}

¢ {A,C,ELS,T)

e {C,E,H,I,M, S}

4 a 20 b 45
5a§ b0
1 1
6a§ b§
4

7::117—8 bﬁz
3 1
BaE 3

9 Pr(AUB) =0.7
10 Pr(A U B) = 0.47
11 a Pr(AN B) = 0.28
12 a Pr(A N B) = 0.45
13aPANB) =0
14 aPANB) =0
15 Pr(ANn B) = 0.2
16 Pr(A N B) = 0.05
17 Pi(AUB') = 0.7
18 0.32

192043 b 029
1202 b 0.5
22075 bo04
32063 bo023
42045 b 040
5206 b 0.1
62a95% b 5%
8 7
7a— =
T ST
8a08 b 0.57
9a0 b1
102088 b 058
1 1
1 2 5
Sai bi
17 7
7
6_
12
65 137
T2 Pses
8a006 bo02
9a b 0.3
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Answers 807

¢ {2,4,6,8,10,12}
e {1,3,5,7,9,11}
b (C,H,1, M}

d {H,M}

f {H, M}

(7]
A= N =

Wl

-}

46 < d6 SJomsuy

Sl =l
e
Dl ol —

b Pr(A U B) = 0.45
b Pr(A U B) = 0.58
b Pr(AU B) = 0.7

b Pr(A U B) = 0.23

c 03 d 0.7
c 0.87 d 0.48
c 0.22 d 0.77
c 0.25 d 0.70
c 0.9 d 0.9
2 1
= d =
‘T 3
c 0.28 d 0.08
1 1
Z d =
°3 3
c 0.30 d 0.12
7 1
35 4 <
21 61
‘s Y
c 15
22
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808 Answers

10 a 0.2 b 0.5 c 04
10 1
12 a 03 b 0.75
13 16%
1
14 -
5
15 0.230 808 ~ 0.231
15 1 1 2
3 8 5 3
2 Fo = h =
°3 13 E %% 14
17 0.4, 68%
18 a i 0.444 ii 0.4 iii 0.35 iv 0.178 v 0.194
b 0.372
c i 0.478 ii 0425
1 53 15
1 l = i
923 90 5
20a BCA bANB=¢ c¢cACB
0.25
21ay=
V=055 7
1
5
9
0 01 03 *

b Maximum 1; minimum g

X+ (x + 4)?
(2x + 4)?

2

X2 nx? X
2 _
2 %0 ° 2(2500)(1 2500)

25V2
Vr

22 a b x=10

~ 19.95; maximum 0.5

1 Pr(male and support guns) = 0.35;
Pr(male) x Pr(support guns) = 0.39 # 0.35;
therefore not independent

2 Pr(male and prefer sport) = 0.45;
Pr(male) x Pr(prefer sport) = 0.45;
therefore independent

3 Pr(speeding and serious) ~ 0.112;
Pr(speeding) X Pr(serious) ~ 0.095 # 0.112;
therefore not independent

4 a Yes b Yes ¢ No

5 Pr(A) xPr(B) = 2 x 2 = L =Pr(ANn B)
6 No

7a06 b 042 ¢ 0.88

8 0.6

9a035 b 0.035 ¢ 0.1225 d 0.025

© Michael Evans et al 2022
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4 1 133 6 4
lan bE cﬁ dﬁ eE

No, as Pr(L| F) # Pr(L)
11 Pr(A) X Pr(B) = 2 x % = 2 =Pr(AN B)
12a 035 b 0.875

18 12 23 21 4
1 i = = - -
2n "% s ‘s °®
8 2 8
f E g E h ﬁ’ NO

14 ai 075 1032 ii 059 bNo ¢ No
15 Minimum 0.2775 when Pr(A) = Pr(B) = 0.15

1 Approx. 0.125 2 Approx. 0.5
3 Approx. 0.033 4 Approx. 29.29
5 Approx. 0.53 6 Approx. 2.5

7 Approx. 0.75

1 Change if-then block:

if outcome =5 or outcome = 6 then
count < count + 1
end if

2 Change while loop:

while outcome # 5 and outcome # 6
outcome «— randint(1,6)
count < count + 1

end while

3 a 100 000 families
b Oorl
¢ The first child in the family is a girl
d The number of families with three girls
eil il iii2
f i childl + child2 + child3 =0
i childl + child2 + child3 = 2
iii childl + child2 + child3 > 1
4 a m for loop: simulates 1000 shoppers
= while loop: simulates one shopper
making purchases until they get all
three toys
m count: running tally of the number of
purchases for the current shopper
m sum: running total of the number of
purchases required by all shoppers
u toy: the toy from the current purchase
(value 1, 2 or 3)
w t1, 12, t3: given value 1 when the current
shopper gets the corresponding toy
m if-then block: used to update the value
of t1, 12 or t3 based on the current toy
b Use variables t/,¢2, ..., t/0 and continue the
while loop until all are non-zero

Cambridge University Press
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count

N
b Change for loop:

for i from 1 to N
x « random() — 0.5
y « random() — 0.5
if 0.25% < x? +y? <0.5° then
count < count + 1
end if
end for

total — 0
for i from 1 to 10
x « 20 x random() — 10
y « 20 X random() — 10
if -1<x<land-1<y<1 then

score «— 10
else if -6<x<6and-6<y<6
then
score «— 5
else
score «— 1
end if
total « total + score
end for

print fotal

sum < 0
for j from 1 to 1000
total «— 0
[insert for loop from part a]
sum «— sum + total
end for
. sum
prlnt m
successes < 0
for j from 1 to 100 000
hit < 0
for i from 1 to 50
x « 20 X random()) — 10
y « 20 X random() — 10
if -1<x<land-1<y<1 then
hit « 1
end if
end for
if hit =1 then
successes < successes + 1
end if

end for
successes

PTANT =50 000

© Michael Evans et al 2022
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Answers 809

sum «— 0
for i from 1 to 1000
bar < 0
count < 0
while bar # 5
bar « randint(1,5)
count < count + 1
end while
sum <« sum + count
end for

total «— 0
count «— 0
for i from 1 to 6
for j from 1 to 6
for k from 1 to 6
total « total + 1
if i+ j+k=15 then
count < count + 1
end if
end for
end for

end for

i count
print

Chapter 9 review

Technology-free questions

1 5
1a-— b -
“% 6
1 1 1
2a-=- -t -
a 3 b 7 c 2
9 87
fas Pos
4 4
15
2
5 a {156,165,516,561,615,651} b §
5 1
6a— -
0 4
7a0.036 b0027 <¢0.18 d 0.729
1 4 4 20
8 a ﬁ b ﬁ C 6 d ﬁ
9 No
10 a 0.5 b0 cl
11 a 7 b !
18 2
12 a 0.2 b 04
1 2
13 a 0.7 b 03 — d -
“ ©3 3

14aBCA bANB=2
¢ A and B are independent

[SSAE
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810 Answers

Multiple-choice questions

1B 2C 3A 4 C 5A
6D 7E 8 A 9B 10E
11 C 12 A 13 B 14 D

Extended-response questions

1a
J c
136
b 56
ci028 068 iii0.14 ivNo
2 a 18days b 0.072 c0.15
d 0.148 e 034
fil12days i 0.18
3 3 9 49
1 9
Z d =
°3 58
4 21
4a-z b 0.69 0208 d —
“53 ¢ 26

5 a1 0.1963 i 0.1610 iii 0.6427
b 1 0.0259 i 0.0632

ci0.2782 ii 04535
1 5 1 30

6ai§ iiﬁ iiii bin(n—l) ii9
7 a0.65% b 0.69
© More than 900 components
1
8b §(a2 +5B +30B — 4p?)
13 8
ces3hEis
Chapter 10
Exercise 10A
l1all b 12 c 37 d 29
2 a 60 b 500 c 350 d 512
3 a 128 b 160
4 20 5 63 6 26
7 240 8 260 000 9 17 576 000
10 30 11 m=>14

Exercise 10B

1a6 b120 ¢5040 d2 el f1
2a20 bh72 ¢6 d56 e 120 f720
3120 4 5040 524
6 720 7 720 8 336
925040 b 210

10a 120 b 120

11 a 840 b 2401

122480 b 1512

13 a 60 b 24 c 252
14 a 150 b 360 c 1560
15 a 720 b 48

16an>12 bn>14

1a3 b3 c6 d4
2alo b 10 c 35 d 35

3 a 190 b 100 c 4950 d 31125
4 a 20 b 7 c 28 d 1225
5 1716 6 2300

7 133784560 8 8 145 060 9 18
10 a 5852925 b 1744200
11 100 386
12 a 792 b 336
13a150 b75 c¢6 d462 e 181
14 a 8436285 b 3003 c¢ 66 d 2378376

15 186 16 32 17 256
18 31 19 57

20a 10 b 21

21 n=>8

1
22 a nerC'3 = 6(n+m)(n+m— 1)(n+m—2)

1
b "Cy xX™Cy+"Cy X™Cy = 5nm(n+m—2)
cn<9

Exercise 10D

1a05 b 0.5

2 0.375

3a02 b 0.6 c 03
402 5%
6a282—11z0.502 b% cg
5 35

I
9aE bE c7 dg
5 20 15

IOaE bﬁ cﬁ

llaw bg=2org=3

12a% bn=8orn=9

Chapter 10 review

Technology-free questions
1 a 499500 b 1000000 < 1000000
2n=9 3120 4 8n
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1 1
5ac@+ba+tb-1)a+b-2) 10 a {2,3,4,5,6,7,8,9, 10,11, 12} b < ?
blab(a—l) Clyl2[3[4]|5]6|7]8]9]10[11]12 (7))
? 2 NBEREGENEEnN =
6 a 325 b = P0)\ 36136 36|36 | 36| 36| 36 | 36| 36| 36| 36 (1))
1
7al0 brn=11 11 a {1,2,3,4,5,6) b% (/)
8 1200
04l b3 .3 el x [1[2]3]4]576
8 8 28 » 1135791 g
Multiple-choice questions P36 136 |36 | 36 | 36 | 36 -
1E 2D 3 A 4D 5C 7 2
6 B 7C 8 A 9E 10E 12aly [3[2]1]3 "g o
Extended-response questions ) Ty331 3
PO g 18188
129 h120 c160 dm=14,160r18 i
7
2a720 b 48 c336 d B en=12 Exercise 11B [y
28 [
321365 b210 c 1155 d % e ;L;) 10378 2 o5 ~ 0491 o
12 60
4 2210 ii100 iii g v 2_11 3 3%0923 4250237 50930
1 6 0.109 76 827
bi ﬁ(n+m)(n+m—1)(n+m—2)(n+m—3)
ii lnm(n —1)(m—-1) iin=4,6,80r10 m
5 Di 14 1228 x 107 Div.2: 1473 x 1076 10185 b 0.060
v. 1: . X B 1v. Z: . X B
2a0.19 bo.
Div. 3: 2.726 X 1075 Div. 4: 1.365x 107 2 0.19 0.930
5a 0056 b 0.391
6 0.018

Chapter 11
| Exercise 11A |

1aNo bNo c¢cYes dNo eNo

Answers 811

5
7aPr(X=ux)= (x) (0.1)%(0.9)5*
forx=0,1,2,3,4,5
X 0 1 2 3 4 5
p(x){0.590|0.328 |0.073|0.008 | 0.000 | 0.000

2aPi(X=2) bPr(X>2) ¢Pr(X>2) :

dPr(X<2) ePrX>2) fPrX>2) b Most probable number is 0 175

gPr(X<2) hPr(X>2) iPr(X<2) 8 0.749 90021 100540 11 —

JPr2<X<5) » 256
34 e (2.3.4.5 12 a2 0988 b 09999 ¢ 8.1x10

a ,4, C 14,5,4,

4.1 e (0.1.2) 12345 13 a 0151 b 0302

£(3.45  h{234 i34 14 5.8%
4202 bh05 c03 d035 e09 15 a i 0474 ii 0.224 iii 0.078
5 1 b 3 b Answers will vary — about 5 or more

T 5 16 0.014
6a009 b 0.69 177 18 :
7a049 b 051 074 o L

2 L : R
8 a6 b 047 c -
3 3 19a5 b8
9 a (HHH,HHT,HTH,HTT, b ¢ 20 a 13 b 22
THH,THT,TTH,TTT) 21 a 16 b 29
7 4
cl x [ol1l213 d§ e7 22 a 45 1)5903087
) 113131 23 a 03087 b W ~ 0.3095
pX) |-z - (0.
818188 24 Maximum 0.346 when p = 0.6
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812 Answers

Chapter 11 review

Technology-free questions

BN 978-1-009-11045-7

12092 b063 c08
2l x [ 12374
p(x)] 02510281030 0.17
3 x [2[3 4
2081
p(x) 5155015
4 a 2nd choice
1 2 3 6 7 9
1st[1[ 2 3 4 7 8 10
choice |[2| 3 4 5 8 9 11
304 5 6 910 12
6/ 7 8 9 12 13 15
708 9 10 13 14 16
910 11 12 15 16 18
b {2,3,4,5,6,7,8,9,10,11, 12,
13,14, 15, 16, 18}
Clx | 2134|516 9
| LIZ|2 221414
P 36136136 |36 |36 | 36| 36| 36
x (ol [2[3[14]15]16]18
| 2222 L212L
P 3613636 |36 |36 | 36 | 36 | 36
5a03 b6
9 37
6a— b 2~
5 64
16 32 11
7a— b 2= —
“ 3 81 © 27
3,24
o= (35 )
30\4) 4
3\ 13\ 1\2/3\3
o (3) +76)G) 2 )
15 14
p p p
9@ (100)15 b 15(1001)4 ( 100)
i P (_L)
°(100) +15(100) =100
13 2
p p
105(-L-) (1--£
* 05(100) ( 100)
117
10a— bm=
125 3
Multiple-choice questions
1B 2 A 3C 4 A 5E
6C 7A 2D 9B 10E
Extended-response questions
1a i024 i 006 i 0.16 v 0.54
iy T 1T 2137 4 i 0.46
p(x) | 0.540.16 | 0.06 | 0.24
2ai0.1 ii 06 iii% b i 0.0010 i 0.2001

© Michael Evans et al 2022
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3 7 .. 3 11 3
3a§ b|4—0 "E GI% ||§

4aPr(X=x)= (Zf) (0.2)%(0.8)20-*

forx=0,1,...,20
b4 ¢0003 d5320x107°

5 a i 09898 i 0.9224
b 0.8
c 0.0860 < p < 0.3619
6 a 0401 bn=>45
7al-¢ b 1-4¢* +3¢* c%<q<1
8 a 0.5357 b 0.3225 or 0.3195
Chapter 12
Technology-free questions
1 8
1a-— b -
a9 9
2 a {348,384,438,483,834,843}, n(e) =6
b 2 c 2
3 3
1 81
3a Z b ﬁ
bal v 123456
) 212112182 1
POTH 1717 171717
81
289
1
5 —
4
6 a 048 b 0.56
7a04 b 0.2 c 0.7
8 ai0.05 ii %
b 005<p< 0.2
1
9 a 720 b —
a 30
7 37 2
10 a ﬁ b H Cc 3—7
11 a k=02 5
bi07 ii0.7 iii 3
c 0.26
10
12 . b —
a 0.038 T

13 a (100): b IO(on)Q(I - on)
( ) +10(100) (1_%)
45530 (1~ 705)

0
3 810
ap==bil- (11)
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Answers 813

Multiple-choice questions 2 a 3" b x'y’ c 3% d 30a°p°
1E 2C 3E 4 B 5E 3axly b p*! c 4a’b
6 E 7C 8 C 9B 10D 1 8
11D 12D 13E 14A 15E 4as b6 ¢ 13
16 E 17 B 18 C 19 C 20 A
5a b b 729 c bt
21E 22E 23C 24D 25D L2 12
Extended-response questions 16 I
. 15 .. 37 .. 43 7 a 64 b -274> ¢ -964°
l1ai— i — iii — -
28 26 49 8a22 b2 e
9 135 7
b i— i —
14 392 9 16 17 8.9
1 13 1 13 R
2a - b — c - d — ea'b f2°x gm'n'“p
9 36 2 36 h 2a5b—2
3 a i0.0027 ii0.12 iii 0.17 iv 0.72 - - s 9 ,,
b Maximum 0.302 when p = 0.8 10axy bsay cxy doxy
59 45 3 5 3
‘i P 11a—- pE: 2 g4t
. = n*p y a c
c 09844 ii 0.2627 20041 01
e a"pti "
167 e
5a 360 12 a 317 b 23 c 422“ d izl
b i 108 ii a5 e 52 f 233 x 374
193 1593 g 36—n % 2—5n h 33 =27 i6
6 a i§ iiﬁ 13 a 2'2 = 4096 b 5° =3125
] 13 c3=27
b i— i —
81 324 Exercise 13B
7a im=30,g=355=25 1
ii m+q=65 1a?25 b 27 c§ d 16
3 7
b = c 1 1 1
- f - — h1
a0 b3 col 2, s Ex RO
: 1 1 ’ 3 6 " Tooop 11000 k27 '3
9a— b- = =
10 a i 10000 cm? ii 400 cm? i 6400 cm? - . ;
b 1004 ii0.12 iii 0.64 2aathe b a b2 €c373x576
¢ i0.0016 ii 0.000 64 al e 1y £ ais
1 4
11 b —(a® +4f + 20p — 3p2 3 5 3
3¢ | p : p=36% 3a@x-1)2 bx-1)2 e¢@+1)2
7 1 4
ca=2.p=3 dx-1D2  ex(x—12 fG2+1)3
12 a i 0.328 i 0.205 iii 0.672 m
b ill ii 18
L 1 y
Investigations . o4
See solutions supplement ’ .
y= 0.9% 1 y= 18
Chapter 13 0 x
m All pass through (0, 1)
m = Horizontal asymptote y = 0
l1ax b 8x’ c x? d 2x° = Increasing for base > 1
e at f20 g x*y? h x*° m Decreasing for base < 1
.Xj 6
v is
y y

ISBN 978-1-009-11045-7
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814 Answers

Y

$ 0
\y= -2x3"

y=-5x3"

m y = a X b* has y-axis intercept at (0, a)

= Horizontal asymptote y = 0

= Graphs c and d are reflections in the x-axis

of graphs a and b
3ay=8574 b x =3.807
4 x=0.778
5a y b y
s y=2
0 * 0 *
T T T =
C y d y
__________ r72
X \
0 (\
\(0’73) y=-2

1 3 1

f4 g2 h3 i3

3 4

2 _2 il _
al b 2 ¢ d3 e -1
f8 g3 h -4 i8 j4
k3l 16 m7i
4 3

© Michael Evans et al 2022
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4a0 b0,-2 ¢1,2 do,1

5a 232 b 1.29 c 1.26 d 1.75

6ax>2 bx>% cxs% dx<3
ex<?—t fx>1 gx<3

l1a7 b 4 c3 d -1

2 alogy(10a) b1
e 3log,a fo

c logz(?—‘) dl1
g —logs 6 h -2

3a3 b 4 c -7 d-3
e4d f -3 g4 h -6
i-9 j-1 k 4 1-2

4a?2 b7 c9 d1
eg flog.(a®) g3 h1

1

5a?2 b 27 GE dg
e 30 f% g8 h 64
i4 j10

6as b 32.5 c 22 d 20

312\/ﬁ f3o0r0

72+3a—% 9 10

10a 4 bg c3 d 10
e9 f

1a28l1 b -132 ¢ 240 d 0.79
e -258 £ -0.58

2al19 b 3.10 c -0.68

3ax>3 b x< 146 cx<-1.15
d x<2.77 e x> 131
4 a y b y
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1 a Domain = (4,00) b Domain = (-3, o)

y ¥y

I e

x=4
¢ Domain = (0, 00)

d Domain = (-2, )

y y

- iy

[1 0
e Domain = (0, o) f Domain = (—00,0)

y

N

[

g Domain = (0,c0)  h Domain = (-0, 0)

y Y

i Domain = (0, c0)

y

1
2 ay=2log,x b y=103"

1 1,1
cyzgloglox dy=§102

3 a f(x) =logy(x—2)
b flx)=2"+3
_ B x=-2
o S0 = log,(“ )
d f1(x) = logs(x +2)
e fl(x)=1x2°

f i (x)=3x2"
g/ W=2-3

2
h 100 = logs(*£-)

© Michael Evans et al 2022
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Answers 815

4 a 0.64 b 0.40
5 y y
y=logjo(x?) T y=2logjpx

-

/

y=logjo(2x) + logjo (3x)

TN
@\

1a N =1000x 2%
2 79 726 years

3 7575 years

4 a 535 millibars b 7331 metres
5 22 hours later, i.e, 10:00 am Monday
6 6.4°C

7 t>18.668...

8a P
(millions)

y_/loglo (6x2)
0/L i
V6

b 50 minutes

el

1.7
1.2
0 t
b ir=12.56... (mid 1962)
ii +=37.56... (mid 1987)

5
9ak= loglo(z)

10 a T — 25; room temperature is 25°C
b 23.264 minutes
c T

b 7.213 hours

d The ice-cream approaches but never reaches
room temperature
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816 Answers

o1 .8
q;, 11 2 80m/s b 1.577 seconds i dgr Kk I a+a°
'S c v |
o 80 2 alog,7 b 3 log, 7 c log,,2
[ 3
18
™ d 1og10(—) e 1+log, 11
- 5
1
f1+1log,, 101 g 3 log, 100
(7)) ol h —log, 10
. 3a?2 b3 c3 d -1
d;D 12 a p() — 100 b 25.237 days 4 a log,(xy) b log,(x(x + 3))
c t 2
M) " c 1og,,(3—x) d log, 8
y
S e -2 f 6log; x
< 5a > b1 c-2 d-4 e 8 f-1
2 3
3 5 4 1
6az b2 il d-
! *2 3 °3 2
7a9 b 8 c?2 d 26
13ay=3x5 by=4x@) cy=5xE)
Y y=AxGr ey=5xG) 8a6 b7 c2 a0
14 a N = 1000 x 105 b 210 minutes el f-2 g -3 h 4
¢ 15 hours d 251 189 bacteria a2
10 _% 1 10 9 alog,6 blog,6 ¢ logm(z)
15 a=6x(3) " andk = 3107 2 2
d lo (—) e lo f lo (—)
16 y = 1.5x0.575° £10{ 25000 EioY g0{ 2
17[7:2.5)(1.35[ 10ax=3 bx=30rx=0
cx=1 dx=2o0rx=3
18 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 3.2
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 T d 2147484 m
200
150 1
100
02
50
0] 2 46 810 n
19 dy =41.92, m = 0.094

Chapter 13 review

Technology-free questions

i i
| |
1 1 1 : :

13614 bﬁ CW dﬁ <i2/1 0 x 0 J\if x
3a® 5 n® ! !
e5 T g Mg | |
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Answers 817

Multiple-choice questions

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

c 5a-60° b -7200 ¢ -540° d —180° p
e 300° f-330° g690° h —690° =
1 47 m
1 6 a —2n b -3n c—? d —4n i
2
0 i 11x Tn ()
e-—— f-=
6 6 -
7 a y m
1+11V6

13ax=6 b x=V17 x=+T\/_ =
14 ax=1orx=2 bhx=-1 E:,
15x=1 173 o
1 3 <.
18ak== bg== o
7 2 s

19aa=r by=—dory=20
a=3 y=-4dory= l
=
D
O

Extended-response questions
1a (%)3" b (%)5"’2 cn=3
2a 729(}‘)" b 128(%)" ¢ 4 times
3 a Batch 1: 15(0.95)"; Batch2: 20(0.94)"
b 32 years
4 aX$1.82 YS$1.51 Z$2.62
b X$4.37 Y$4.27 Z7$3.47 g=_1" g=T
c Intersectat t = 21.784... and t = 2.090...; 6 6
therefore Mar 2019 until Oct 2020 0 =6 0=
d Mar 2020 until Oct 2020; approx. 8 months 0 X
5 a 13.81 years b 7.38 years
6 a Temperature = 87.065 x 0.94
b i87.1°C ii 18.56°C
¢ Temperature = 85.724 x 0.94'

d i 85.72°C ii 40.82°C Exercise 14B

€ 28.19 minutes 1a0,1 b-1,0 c¢1,0 d1,0
7aa=02andb=5 e0,-1 f1,0 g-1,0 ho1l

b iz=xlog,b fia=02andk=1log,5 2a09 b075 ¢-08 d0.96
8 ay=2x1.585 b y=2x10 e-05 £-003 g-086 ho.6l

cx= 51og10(§) 3a0-1 b-1,0 ¢-1,0 d-1,0

e -1,0 f0o,-1 g0,-1 ho,-1

Chapter 14 | Exercise 14C |
1a0 b0 ¢ Undefined d 0

m e Undefined f Undefined

A R 2a-3423 b-257 ¢-097 d-138
23 P35 °3 6 °3 '3 €095 £075 g 166
221200 b150° c210° d162° 320 b0 ¢0 d0 e0 £0

e 100° f 324° g 220° h 324°

3 a 3438 b 108.29° ¢ 166.16° d 246.94° m

e 213.14° £296.79° g 271.01° h 343.77° 1a-042 b -07 ¢-042 d -0.38
4 a 0.66 b 1.27 c 1.87 d 2.81 e 042 f-038 g-07 ho07
e 147 £398 g238 hs574 2a-07 b-06 <¢-04 d-06

e —0.7 f-0.7 g 04 h 0.6
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818 Answers

= n i Hr Exercise 14F |
3a— b — —
< % 6 6 w1
\ wall LV 1 R laimiiz  bin @3 eiZ-iiy
1 A P73 e3 7 o ]
e -\3 f -3 didmii3 e|?||4 flz i
# 5a—£ . -3 d—ﬁ oL gidnii2 hi2 ii2 ii4 i3
i 2 2 2 2 2 a Dilation of factor 3 from the x-axis;
6 a a=0.7660, b = 0.6428 Amplitude = 3; Period = 2xt
b ¢ =-0.7660, d = 0.6428 b Dilation of factor 1 from the y-axis;
(7)) ¢ i cos 140° = —-0.7660, sin 140° = 0.6428 o
| i cos 140° = — cos 40° Amplitude = 1; Period =
© 7 a 120° b 240° ¢ —60° d 120° ¢ Dilation of factor 3 from the y-axis;
; e 240° £ 300° Amplitude = 1; Period = 67
ilation of factor 2 from the x-axis an
g d Dilation of factor 2 from the x-axis and
< m dilation of factor 1 from the y-axis;
2
1 a sin= ?, cos = _%’ tan = -3 Amplitude = 2; Period = ?n
1 1 3 a Dilation of factor £ from the y-axis and
b sin = @’ cos = _@’ tan = —1 reflection in the x-axis;
2
1 V3 1 Amplitude = 1; Period = ?n
€SI =—7,008 = ——- an = % b Reflection in the y-axis;
NG | Amplitude = 1; Period = 2n
d sin = - cos = ~5 tan = V3 ¢ Dilation of factor 3 from the y-axis and
1 h dilation of factor 2 from the x-axis;
e sin=—-—,cos = —, tan = —1 Amplitude = 2; Period = 61
V2 V2 d Dilation of factor 2 from the y-axis, dilation
f sin = 1 cos = ﬁ tan = 1 of factor 4 from the x-axis and reflection in
’ 27 3 the x-axis; Amplitude = 4; Period = 47
\3 1 e Dilation of factor 3 from the y-axis, dilation
g sin = 5 cos = 5 tan = V3 of factor 2 from the x-axis and reflection in
1 1 the y-axis; Amplitude = 2; Period = 65
hsin=-—,cos=——,tan=1
V2 V2 a2
3
isin:%,cos:z,tan:\/? 31
jsin=——,cos = E,tanz—\/’g 0 m TRt
V3 1 1
2a — b -—— c—— 3]
21 \{i \/§ Amplitude = 3, Period = T
d—— -—— f V3 b
5 e 5 V3 v
3 1 1 21
g _£ h — i——
2 V2 V3 .
X
N E po L e L AVEAVE:
2 V2 V3 L V3 V3
4 Undefined 0 ; 1 Amplitude = 2, Period = ?"
ndefined e -——
1 ‘/5 Cc y
A
g — h -1
V2 4]
4 a sin(0.1) = 0.099833...
b sin(0.2) = 0.198669. ..
¢ sin(=0.1) = —0.099833.... O ON 3 A °
d sin(-0.2) = —0.198669 ... \/
4
Amplitude = 4, Period = 41
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1 2;
Amplitude = 3 ,Period = %

. S 2n
Amplitude = 4, Period =

3

n 3m
2 T 2 2n
X L R "

s 3n 5n n

(=} W
S

4 4 4 4
-5
Amplitude = 5, Period =1

0 T T > X
/n e 37}\4n
37 . .
Amplitude = 3, Period = 41t
h

24
T\ 3n
2 ! T
0 L L .y
e 3n Sm f;
8 8§ 3B 3
2

Amplitude = 2, Period =§

g

oy
A
2
0 T T > X
3n 3n on 6m
2 2
,2 4
Amplitude = 2, Period = 61
S5a v

2«-\
2
24

— X
2

]
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7
i}
2
0 x
=y
2
8 a y
y=sinx y=cosx
0 X
2n
T S=m
b -, —
4" 4
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820 Answers

T 9 , | Exercise 14H |
| W 1 a Period = 2w, Amplitude = 3,y = £3
T v
3<
g _g -1 -05/]0 05 1 %'x /\
L | 0 - . >0
b n  3n\ 2% Sm
| 2 2\/2
m 73<
L b Period = , Amplitude = 1, y = +1
4 y
s Eemaal ol
® Lo 7 5T 7T 1in ]
- 3333 :
< b w 3n 9 1=
4444 o 0
c w 2w 7n 8x; n 2n
3737373
2a093,221 b 430,198 ¢ 3.50,5.93 -
2
d041,273 e235394 177,451 ¢ Period = 2%, Amplitude = 2, y = +2
3 a 150, 210 b 30, 150 c 120,240
d 120,240 e 60, 120 f 45,135 1
n 1ln St Tm n In 2
4a-,— b= — - =
%576 a1 A 13
37 3m T 21 2n  2: Y
5a—,—— b -, — - = { 12
VI 33 ©3 73 0 g ‘
6 y 12
2
1

5m 1 1 5m 1
(TN Gof 1\Go) G ,
X
4n an 1 34
( ’2)\/ J \/?5) /\ in
/ P -
"\/
127 127 127 12 34
n llx 13x 23m
‘T 12 3
‘T 12

2 2
(5 4 ) (" ) 0
b e Period = 7, Amplitude = 3,y = £3
157 21n 23w
0 x
T (
2\/
5t 7n 13m 15x% 3

d Period = m, Amplitude=\/§,y=i\/§
n
7n 1lm 197 23x: 2
7Ta—,—, —, =
120120 120 12 v
n St 13n 17n
127127 127 127 127 12
St 7n 17n 19%
_7 _’ _’_ 2
8 8 8 8 f Period = —

, Amplitude = 2,y = £2
8 a 2.034, 2.678, 5.176, 5.820

b 1.893, 2.820, 5.034, 5.961

c 0.580, 2.562, 3.721, 5.704

d 0.309, 1.785, 2.403, 3.880, 4.498, 5.974

y

N/

0| m Rl

_r
4

2
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g Period = , Amplitude = V2, y = +V2
y

\/2‘ /\
0 f 6
T Sm 4
3 6 3
_\/QA

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

34

3 3
3af0)= —i, f@2m) = —%

/\ A
LT

4a flm = fm) = -

Sl

5ay= 3sin(g)

cy= 2sin(§)

e —in1(+n)
y=s 2x 3

[=}
2

Answers 821

b y = 3sin(2x)

7
ov-swife-)
y=sin2ix -2

-5
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822 Answers

= | Exercise 14k |
E b8 3 b8
1a- b — =
7 2 €32
T 2a y
1
- i
< i
- x
-7 :
i
i !
; b v
(7)) N R L R
| — N N L N T
I I I I I I
¢ WA AWANA
—n 1 A2n1 [=1 /o /7o 2 /n x
1301/ 31 /31 /31
I I I I I I
I I I I I I
I I I I I I
! ! ! ! ! !
—31: —Sn: T _ﬂ: ¢
(m, 1+43) 3‘.‘ 2 ~m1+3) ! 1 !
\ N / |t
B 0} A l l
| |
b v ;\1 0’\& r
2 2
an ]z tn ' !
T AGET AT BN
m :/\: T 3n ©m S5m
———N e x R
3 3+ T, N3+
croih 1A+/ ® =5+ 17t 1lm S5a =m 7n 13x%
c y 18° 187 18718’ 18’ 18
e 2 mom 2
(~m,\3) 203 (m,3) 67 3673
N g 3n _7m _m Smolln 170
= M@I’HOM o 187 18" 187187 187 18
-5t -2m T T 4a Y
6 3 5 3 | i
1 1
S 1
Exerciso 14 o/ G e
1a06 b 0.6 c 0.7 d 0.3 ] L L
10 O A
e -0.3 f - g -0.3 h 0.6 : :
1 1
i —0.6 j-03 5 __'n 11:
I e T I = )
2a— b - c — d —
3 3 12 14 b y
= —— - __ 1 1
3 sinx , tanx 3 i i
5 : : (m,2)
4 cosx=— 3 tan x T (-m,2) ! 2 ’
" frlo 1 /3w
ya iy
5 sinx = ——, tanx = -2V6 ! !
i i
1 1
—T 77!
T T2
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Answers 823

c y 3a7m  b3m -]
! ! cr=139 13 17 =
; : Trry sy o
3! - 1 5 13 17 25 29 3
EVARERTA di=. = 5 1 5%
! L x 2712712712712 12 (4)
m-3) / i (00/ 73)5 3 Am-3) e Particle oscillates between x = 3 and x =7 oy |
| | Ga il0 i 10+5V3 iii 10+5V3 ”
; ; iv10-5V3 v 10-5V3
b 6 seconds ¢ 20 metres =
m 1513 17 7 11 19 23 D
433722 ¢33 3778 r
1a0.74. b 0.51 ¢ 0.82,-0.82 d 0,0.88 5 a 9°C l
2 y=asin(bb +c)+d b Maximum = 25°C; Minimum = 9°C
aa=1993,b=2998, c=0.003,d=0.993 ¢ Between 7:28 and 16:32 =
b a =3.136,b = 3.051, ¢ = 0.044, d = —0.140 d D
ca=4.971,b=3.010,c = 3.136,d = 4.971 3 -
% @
| Exercise 14M | I =
16 —
i 2
LayoUntbn o (2meSmo é 2
6 6 $
12n+1 2 :
bxzu, Z 0 3 6 912151821 24
18
3n+2 6a
X = %,nez 1D3
22" S5m n 1lx c 2n Sm 1(7)
6’ 6 18 18 373
3x=nnorx=@,nez; 036 12 18 241
 5m Y i . T b {11t2:9D(t)28.5}=[0,7]U[11,19]U[23,24]
X = 4’ T 4 . [ . 5m , .
nm 21 ®™ ap=549= D
QX—F,IIGZ, x——n,—?,—goro ;
on—1 3n+2 5
5x= 2 orx = 3 ,nEZ; 3
2 7 1 1155 11 i
X =- 6 12 ¢t

T T T T T N T
30126 1223126 12 ¢ A ship can enter 2 hours after low tide

Chapter 14 review

Technology-free questions

11z 9n 23n 3n
1a— b — 6 d — —
*7% 2 o™ i 7
I 13% Tn 47
f — — h— i—
s " "3 9
2 a 150° b 315° c 495° d 45°
btr=3andr=15 e 1350° f -135° g -45° h —495°
¢ 5 m above mean sea level i —1035°
d ﬂ m above mean sea level 3a i b i c _l d _ﬁ
2 vV 2 2
3
e —— m above mean sea level e ﬁ f _l g l _L
2 2 2 2 N
fre[l,51U[13,17] . 1 21
2 a 5 metres b 1 metre 4 a2 dn b3’§ 537 a3,z

c t=0.524,2.618 or 4.712 seconds
d =0, 1.047 or 2.094 seconds
e Particle oscillates between x = 1 and x = 5
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824 Answers

5ay by

x

=-3cos—
x T — X
0 \/ﬂ o/ 3n \\Gn
ol _3 1/ point (67, -3)

is the final point

27 y=2sin2x

b oo
wla
[
wly
L
N (=]
w
<
o
a
=

1 y=sin(x—ﬁ) 1 . 2
/\ 4 y:sm(x+?)
oH T X { X

LD on 2 0 1t\/41t
Y PRI\ 3 43 3

passes through 51
4

RESEL N
6’ 2 6 276
Multiple-choice questions
1C 2D 3 E 4 C 5E
6D 7E 8 E 9C 10 B

Extended-response questions

1a il1.83x1073hours ii 11.79 hours
b 26 April (t = 3.86), 14 August (t = 7.48)

2 2 19.5°C bD=-1+ 2cos(f—;)

cp d{r:4<t<20}
II\ /~
6

>

T

0 6 1'2 1'8 2'4 t (hours)
b 3am,3pm.,3am.
¢ 9am.,9pm. d 10:03 a.m.
e i 6:12p.m. ii 5trips

BN 978-1-009-11045-7
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4b

(m)
6
4

2

0 8 16 ¢ (hours)
ct=16 (8 p.m.)
dr=4andr=12 (8 am. and 4 p.m.)
eil5m 1fi2086m
f 9 hours 17 minutes

Chapter 15

Technology-free questions

1a 24 b % o3 43
5 22 4%
3 1
e y_l f 1
X6 2x-1)2
25 1
2a 2 b 16 81 d--
i ¢ 3

3 a 20" x 3% b 12
4 a Range = (-3, o)
y

c log,,36 d-3
b Range = (-0, 1)

5ax=3 bx=0orx=2 cx>4
dx=7 ex=1
1
6 a x=1log,5 b x= g(logS(IO)—l)
1 .
o x> 1081002
log,, 0.6

7 f1(x) = log;(x - 2) »

x=2
(0,3)J' y=2
0 [(3,0)
b4 3xn Tn
8a— b — —
a3 2 9
9a-1 bo cO d Undefined
10 a -0.3 b -0.5 cl6 d -0.6
4
1 f -
e 5
V3 V3 1
11a — = - -
a > b > c -1 d >
1
e — f-\3
V2
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12 a Period = 4m; Amplitude = 2
b 7

LI W B B By B
0 2n pm 4w

¢ Dilation of factor 2 from the x-axis and
dilation of factor 2 from the y-axis

12° 127 127 12’127 127127 12
4t m 2m Sm;

d-= _Z == =

373373

ifm 1P| fmifn
2] 2
T
17ax=€+2nnorx=—+2nn,n€Z
7T
bx=t8+2mt,n€Z
T onm
cx=——+—,ne’
x 3 2,n

Multiple-choice questions

1B 2B 3B 4 E 5D
6 A 7D 8 C 9B 10 A
11 A 12D 13 A 14 D 15D
16 D 17 A 18 E 19D 20D
21 E 22 A 23 E 24 B 25D
26 B

© Michael Evans et al 2022
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Answers 825

Extended-response questions

0 12 24 1 (hours)
b r=3.2393 and r = 8.7606
c t €[0.9652,11.0348]

2 a 40 bacteria
b i 320 ii 2560 iii 10485 760

t (hours)
d 40 minutes (= 2 hours)
3 a 60 seconds
b 5A
(m)
20 1

11+

2 .

ol 10 40 60 1(s)

c [2,20]

d First at height 2 metres after 40 seconds;
then every 60 seconds after this first time

e Att=0,t=20and r = 60, for ¢ € [0, 60]

1
120 180 °
IVARNTS
60 30
~120
ct—ﬁs fork=0,1,2
- 30 £ - £ E) CICIEIRY
5 a i Period = 15 seconds )
ii Amplitude =3 i ¢ = %

b h=1.74202

¢ (metres‘)i d(f)=2+3sin (21 (- 1.7420))
5 15

T s oo
6 ai30 ii49.5 iii81.675
b k=1.65 ¢ 6.792 hours

d h

(hectares)

ol t (hours)
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826 Answers

¢<o Tai[o[1]2[3]4] 5 13 a ¥
v 0 (100 |60 [40|30|25|22.5
T b 4 ¢ 1 minute 16
©C) (4, 16)
- 100
2
K7 - 2,4) -
> _ (-0.77,0.59)1 0
o 0  (min) b i (2,4),(4,16) ii (-0.77,0.59)
[T} d 27.071 c -077<x<2orx>4
r 8 a P, = 70000 000 + 3 000 000z g
Py =70 000 000 + 5 000 000¢ 1 (2.72,0.53)
p b
Pc =70 000 000 x 1.370 2
m b X
| P 0
g
g 70000000 o
< T t> Investigations
¢ i 35 years ii 67 years See solutions supplement
9 a 2.378 km? b 17.288 hours
c 13.288 <1 <19.628
10 a V1(0) = V,(0) = 1000 Chapter 16
b 1% "
. Exercise 16A
(litres)
1000 i1a b »
A A
(25, 64.15)
25 - /
¢ 64.15 litres dt=0andt=23.00 o v o=
11 a i C h d »n
(6, 44) \
(M) 1y =, @t)
28
18 (6, 18) o v o v
8 2 For the first 2 minutes, the particle travels a
0l 6 (hour; distance of 4 m with its speed increasing. For
b 3:19 a.m. to nearest minute (7 = 3.31) the n;xt ;ll mlputes, 1; tralllels (;1 m at consFant
¢ i9am. ii 84+ 6fmetres Sfe(:' .T e.ntltotuins ?lc ant returnts t(i its ;
Con starting point O, travelling at a constant spee
12ay 1]2[3] 4] bM=2"-1 and taking 8 minutes to reach O.
M|1]3]7]15 n| 5|6 7 Note: For Questions 3—6, there may be more than
M|31]63]|127 one correct answer.
c M 3 C s the most likely
301 4 height
(cm)
20
10 1
0 i é 1'5 A't 5' n Age (years;
d [ Three discs [ 1] 23 5 peed
Times moved |4 |2 | 1 (km/h)
Fourdiscs (1|23 |4
Times moved |8 |4 |2 |1 0 1 125 distance from'A (km)
BN 978-1-009-11045-7 © Michael Evans et al 2022 Cambridge University Press
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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)
8D
9C

10 a (=4,0) b [-7,-4)U(0,3]
11 a (-3,0) b [-5,-3)U(0,2]

Exercise 16B

4 .
1 d (k) 3 km/min = 80 km/h
200 |-~
i
i
0" 4som ¢ (min)
2 distance (km)
A
5_,777 R [
4
3_

Car X

» time (h)

;I"‘ 4
ool— -

US $600
500
400
300
200
100

o

100200300400 500 600 700 800
A4S
4 a 60 km/h b 3 m/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

c 135 litres/mi
3 es/min

© Michael Evans et al 2022
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Answers 827

A|0|75(15|225|30[45|60 |75

4
@©
75 -

(1, 15)

0 5 ¢ (min)

7 s?% per hour = $15.38 per hour

8 vy

(cm?)

@, 16)

t(s)

9 distance
(km)

0 10203040506070 80  time (s)

132m/s
1 1-+5
2a?2 b7 - d ——
a ) 4
25 18 4b
3a —7 b —7 c4 d 5
4ad4m/s b 32m/s
5 a $2450.09 b $150.03 per year
6 3.125 cm/min
7C
Exercise 16D
17.19
1
2 .01 b — = 0.0167
a 0.015 0 0.016

3ai9 iid3246 iii 2.5893
b 2.30

4 a 25°Cat 16:00 b =3°C/h ¢ -2.5°C/h
5 —0.5952
6

> o

a0 b -0.6 c-1.1
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828 Answers

74
8 a 16 m*/min
9 a 18 million/min

b 10 m?/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

Chapter 16 review

Technology-free questions

1a4m/s

11a7 b 9 c?2 d 35
12 a 28 b 12
13a10 b 4
14 a i % ~ 0.637 ii znﬁ ~ 0.9003
iii 0.959 iv 0.998
b 1

b 1.12m/s

2 ai30km/m ii 23—0km/h iii —40 km/h

BN 978-1-009-11045-7

c
(km/h)
30
0 , y .
2 5 8 t(h)
—40 —
3a v
4
4 | L
3— O—)
T T > !
0 2 5 7
— 3 Q0
b s
114 7,11
31 (5,3)
0 ,
5 7 ¢
—61 2, -6)
4ar=25 b0<r<25 ¢6m
d5s e 3m/s
5atr=6 b 15 m/s c 17.5m/s
d 20 m/s e —10m/s f —20 m/s
6 allm/s b 15m cls
d28s e 15m/s

7at=2,tr=3andt =38
bO<t<25andz>6
ct=25andr=6

© Michael Evans et al 2022
otocopying is restricted under law and this material must not be transferred to another party.

1a depth‘ b depth
 ——
0 time 0 time
© depth d depth
0 time 0 time
€ depth ) / f depth
0 time 0 time

21
Speed = % km/h

= 19—0 km/min

|
|
|
8

ol 180 ¢ (min)

b distance
(m)
30

| 5101520 time(s)

C distance A
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
5a -2m/s b -1226 m/s ¢ —14 m/s

Multiple-choice questions

1C 2B 2B 4 E 5D
6 E 7D 8 C

Extended-response questions
1ai98m/s ii29.4m/s
b i4.98h-h)
ii498-h)
iii 38.22 m/s, 38.71 m/s, 38.995 m/s,
39.151 m/s, 39.1951 m/s

Cambridge University Press
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Full

Half
full
Quarter
full

6 810121416 18202224 time (h)

3ab+a (a#b) b 3 c 4.01
4 a 2% 13; Gradient = -1

b 2.1053, 1.9048; Gradient = —1.003

¢ —1.000025 d —1.0000003
5ai25x10% i 5x108

b 0.006 billion/year

c i 0.004 billion/year ii 0.015 billion/year

d 25 years after 2020
6 a i 1049.1 ii 1164.3 iii 1297.7 iv 13724

b At 2.8 the gradient is 1452.8

7ada+ab+ b b7 c 12.06
d 3p?
8aB b A c25m d45s
e 0.98 m/s, 1.724 m/s, 1.136 m/s
9am b cm c-m
Chapter 17

Exercise 17A

1a-2-h b-=2
2a5+h b5

32x-2 4 32

5 2000 m/s 6 7 per day

7 a 10x? b 20 cl
d3x?+1 e 30x% +1 f5

8a2x+2 b13 c 3x2 +4x
9a5+3h b53 c5

1 1
10 a —m b -0.48 C —E
11a6+h b 6.1 c6
12 a 6x b 4 c0
do6x+4 e 6x? f8x-5
g -2+2x h 2-3x% i2-06x
13 453

Waif@Q~4+h ii fQ=~4
bifQ~12+6h+h ii f/(2Q)~12+h
ci f/Q)~14+6h+h* i f/Q2Q)~14+h?
In each case, the approximation given by ii is
better than the approximation given by i

Exercise 17B

1La2x+4 b2 c3x-1 dx-3

e 15x% + 6x f —3x> +4x

2 a 12x" b 21x° c5 d>5
el f10x—-3 g 50x* + 124°
h 8x* — x* - %x

© Michael Evans et al 2022
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Answers 829

3a6 b20 ¢5 di0 eoO
f7 g31 h7 i-34

4 a 60 b -16 c 57 d 168
5a7 b2 c —16 d11
6 a 2¢ b —152 +1 c 2x3 —2x
7a-1 b0 c 12x* -3

dx*>-1 e2x+3 f18x°-8

g8x—-4 h-1 i 15x% +3x

8a2x+4) bd48?+16t-7 ¢ 2x
9ail3 ii3a® b3
d
10 a 22 =3(x— 17 > 0 forall x
X
therefore gradient of graph > 0 for all x
b dy =1forx+#0
dx
c 18x+6

11 a 1, Gradient =2 b 1, Gradient = 1
c 3, Gradient= -4 d -5, Gradient =4
e 28, Gradient = —36 f 9, Gradient = —24
12 a idx-1, 3, (%,O)
.12 7 3 25
"33 % (Z’E)
iii 3x>+1, 4, (0,0)
iv4x3 —31, =27, (2,-46)
b Coordinates of the point where gradient is 1

13 a6t-4 b —2x+3x> ¢ —4z7-47
d 6y - 3y? e 6x> — 8x f 19.6t -2
14 a (4,16) b (2,8),(-2,-8) c (0,0)

cl(§ 5)e(z,—lz) f(—1 i),(1,0)

2 4 327
Exercise 17C
1 1
1a- -
AT Go3y +27
2 4
2a —F b —;
3a-6x3-5x2 b —6x7% + 10x
20
c —15x* - 8x73 d 6x— ?x’s
e —12x3+3 f3-2x2

4a-272-8732#0 b -97%-273,2#0

1
3 z#0 d18z+4—-187% z#0

3
e273, z+#0 f ~5 z#0
5a f'(x) =12x° + 18x7* — x72
b f'(x) =20x> - 8x73 — x72
6 y

o]
—2-h

a Gradient of PQ = m
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830 Answers

7alll b

—
| — 00| —

83.—5 b

9 f’(x):—é <Oforallx#0

Exercise 17D

1 Graphs b and d
2 Graphs a,band e

3ax=1 bx=1 cx>1 dx<l1
ex=1
4 a i(-1,1.5) i (-oco,—-1)U(1.5,00)
iii {-1,1.5}
b i(—oo,—3)U(%,4) i (—3,%)U(4,oo)
iii {—3,%,4}

5aB bC ¢cD dA eF fE

6 a y b ¥y
A
y=f
x X
ol 3 0
: -1
y=r'®
C y d y
y=1®
-1 \3 y=r'®
x X
; 0 0
7 a (3,0) b 4,2)
8a(,-61) b (0,-6)
9a o] D ]
/0L N/
1109 =410 160 = o) | 20 =4E110)
C

200 = (1109)
I

10 a i 66.80° ii 42.51°
b (0.5352,0.2420)
c No

11 a (0.6)2 b 0.6 m/s, 5.4 m/s, 15 m/s

5 25

12 =2,b=- - -
aa=2b=-5 b(4, 8)

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

Exercise 17E
x“

1a§+c b x>-2x+c
S5xt xo2xd
GT—.X2+C dg—T-I-C

© Michael Evans et al 2022
otocopying is restricted under law and this material must not be transferred to another party.

3 3
e?—x2+x+c f—+x+c
g%—%}+c h4t3—6t2+9t+c
i i—z‘3+3—t2—t+c

4 2

2 f(x) = x*+2x° +2x

3y=2x3+12

2 x
4ay=x"-x by=3x—7+1

3 3
d 2

cy=—+x+2 dy=3x—%+2
I
R
£ 2 9 1727
5aV—§—E+§ bT~28783
6 f(x)=x—x+2
7aB b w = 20007 — 102 + 100 000
8f(x)=5x—x;+4
X
9f(x)=z—x3—2
10a k=8 b 0,7
11 82

12ak=-4 by=x>-4x+9
13ak=-32b f(7) =201
14 y=1(x*-5)

Exercise 17F

1als b1 c-31 d-21
e0 f4 g2 h 2V3
11 1
i -2 i12 k — I -
' ! 9 3

2a-1 bo cl dl1 e% fo

3a34hb7
4 a Discontinuity at 0, as f(0) =0,
1ir(1)1+ f(x) =0but 11163 flx)=2

b Discontinuity at 1, as f(1) = 3,
lin]n+ f(x) =3but lirP_ fx)=-1

¢ Discontinuity at 0, as f(0) = 1,
li1(1)1+ f(x)=1but lir(1]1_ fx)=0
5x=1

Exercise 17G

l1a y

\ OL\yf’(x)
T T X
3 \ﬂ \1

Cambridge University Press
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c d y 3a-1 bo c BT gH-l >
f A e x 4 3 =
=1 y=1'® 422846 b8 -21 ¢2,-8 d2:-3 2
— 35 1 4
) . sa(3-2)b@-12) ¢ (-5,55).0L0) o
' ’ d(-1,8). (1.6 o, (2, -1 @
— 1816 e 0D (51 ")
F(3,0,0.4
e f 1 1 1 1
" " 6ax=§ bx=§ cx>§ dx<§ n
exe]R\{l} fx=§ a
— ol o 2 8 <
2 4 =
-1 0 1 * 1 0 1 i 7a-4x> b-6x* ¢ 33 = g
— 15 2 1 2+4«x
e Tyt
-2x+3 ifx>0 2 2
2 f'(x0) = - -=  hl10x+ =
r& {3 ifx<0 x 2 L
A 8aa=2b=-1 b(- —-)
aa=2,b 173
X x3 X 3x
—3\3 9a§+c b€+c c§+7+c
2 ‘ 4x3 2 #
0 \'x d%+6x2+9x+c e%+c fﬁ+c
y=r'@ £ P £ 2
g5—5—21+c h—§+5+2t+C
, 2042 ifx>1 10 f(x) = ** +5x =25
IO e 11 a f(¥) = —4x +3x bo0,1,3
A 12 y

y=fx)

1
P
——f—a.- N[/

u po=] T3 >l 132 (-1,4) b (~o0o,~)U(h0) ¢ (-1,4)
-2 if x < -1
y Multiple-choice questions
1D 2B 3E 4B 5C
6 C 7A 8 E 9 A 10D
Extended-response questions
11 a * y
“1,-2) B
] /
H T T T > X
Chapter 17 review T 33 NG/
{-1
Technology-free questions
7, 1, 20
1a3 b —2x c2x+5 2y= =X+ —x"——x
d3x2+1 e2x+2 fox-1 -36 3-§ J
X 3 ai7l.57° ii89.58°
2a6x-2 b0 c4-4x b 2 km
d420x-1) e 6x+1 f-6x-1
ISBN 978-1-009-11045-7 © Michael Evans et al 2022 Cambridge University Pre
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832 Answers

4 a 0.12,-0.15
b x=2,y=2.16; Height 2.16 km
5ar=v250,119cm/s b 3.97 cm/s
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 18A |

lay=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—§;

5

Both have gradient 2; Distance apart = KR
4y=3x+2, y=3x+6
5 a Both tangents have gradient2 b (0, -3)
6 (3,12), (1,4
7ay=10x-16 b (-4,-56)
8ay=5x-1 b (2,4),(4,-8)

Exercise 18B

1 a 36; ?=36 b 48 -12h ¢ 48
2 a 1200¢ — 2007 b $1800 per month
c Atr=0andr=06
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
5a i0OmL i 833% mL
b V()= g(ZOt -£)

C v
mL/s
(10, 62.5)
0 20 £ (s)

6 a 0.6 km> b 0.7 km?*h

1a@3,-6) b(@3,2 c (2,2) d 4,48
e (0,0), (2,-8) f(0,-10), (2,6)
2a=2,b=-8,c=-1

—_1 — _ 11
3a——§,b—1,C—15

5 25
4 :2, = — b (_’__)
aa b 5 173

5a=-8
N 7 65
7 a (2.5,-12.25) b(zg—gg)
¢ (0,27), (3,0) d (=2,48), (4,-60)
e (-3.4), (-1,0)  f(~15,0.5)
8a=-1,b=2

2 3
9 :——b:— = — d:7
a 5’ Z’C 3,

Exercise 18D

1a x 1 3
ffx)| =0 |+]0]|-
shapeof f |\ | —| /|7 |\
Local minimum at x = 1;
local maximum at x = 3
X 2 5
ffx)|+|0|-]0]-
shapeof f | /|~ |\ |— |\
Local maximum at x = 2;
stationary point of inflection at x = 5
2 a min (0,0) b min (3,-27)
max (6, 108) max (—1,5)
y

1
2

(6, 108)

0 9

¢ inflection (0, 0) y
min (3,-27)

8 256
3 = ——
a (0,0) max,(3, 77

b (0,0) min; (2,4) max ¢ (0,0) min
(Q B 200 000
3’ 729

e (3,—7) min; (1, —7) max

) min

) min; (0, 0) inflection

4 4
f (6,-36) min; (—, E) max

4 a max at (1,4)
min at (—1,0)
intercepts (2, 0), (-1, 0)

BN 978-1-009-11045-7 © Michael Evans et al 2022 Cambridge University Press
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Answers 833

b min at (2,-8) ¥ 13 Stationary point of inflection at (3, 8)
max at (0,0) J v
intercepts (3, 0), (0, 0) (3.8
(0, 0) (3, 0)
X
0 1
2,-8) _19

¢ min at (3,—16)
max at (—1, 16)
intercepts (0, 11),

> <

14 min at (-2, -9) and (2, —9); max at (0,7)
intercepts (+V7,0), (+1,0), (0,7)
(-1, 16)

>
=
(7))
3
(1]
3
7]
=
(o)
m
3
=
(o)
L

(1£2v3,0),(1,0) A
0 e ©,7)
(1+2v3,0)
(=230 3716 \eﬁ, 0) 0 (7,0
f
5 a Local maximum \/(:} 0 0\/
b Stationary point of inflection (=2,-9) 2,-9)

6 a (~co,1) U (3,0)
b (1,14) max; (3, 10) min Exercise 18E
¢ v 1 2500 cm?

1,14) (4,14) 225

32

4aV=(6-2x)1"x
b Vi = 16 m® when x = 1

of 5ai09375m ii 25m iii 2.8125m
7{x:-2<x<2} 40 80
bx=—,y=—
8axe(=1,1) b xe(—co,~1)U(l,o0) 3 27
5 cix=11.937 x=1396 iix= 14484
9ax=-=-,x=3 75x - x°
6bV-= c125cm® d 118 cm?
b t(—s 400) in at (3, —36)
max a 3 77 , min at (3, 7 9565

intercepts (5, 0), (0,0), (-3, 0) 5
8 x=-(9-v21
X 3 ( )

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

d 12
13b—V=30x—36x2 c—5
dx

36
d%whenx:O.S e%whenx:%
/ 14al15<y<18 b Max 75, min 36
x 125 000 125 000

15 a > b 3000 ¢ >

(5,-173) 16 b Z—A = %(Zx— 10) ex=5 d % m?
12 a i (0,2) ii (=00,0)U(2,00) iii {0,2} o
b " Exercise 18F
lTLax=11 bx=-16
. 2 a -12cm/s br=6x=-25
A x c -9 cm/s d 9 cm/s

0.4 3a-3cm/s b 2V3s
4 a x=5cm,v=0cm/s, a=-12cm/s?
bt=0,x=5a=-12; t=1,x=3,a=12

ISBN 978-1-009-11045-7 © Michael Evans et al 2022 Cambridge University Pre
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d;) 5a2m/s> b 50m/s? Exercise 18H
'S 6a35s b2m/s* ¢ 145m 1al32 b 1.164 ¢ 1.124 or 1.451
2 d t = 2.5 s; particle is 1.25 m to the left of O d 2151 e -1.75
0 7a0s,15s,2s 2 1.44225 3 1.618
i b 2 m/s, =1 m/s, 2 m/s; 6 m/s?, 0 m/s?, 6 mys” 4 a i 1.869565, 1.799452, 1.796328
c Om/s b i 1.967742, 1.966904, 1.966903
T 8 a 12 cm to the right of O c ii 0.636364, 0.618382, 0.618034
b 2 cm to the right of O d ii 3.245161, 3.225355, 3.225240
g
O ¢ Moving to the left at 7 cm/s
ﬁ d 1 = 3.5 s; particle is 0.25 cm to the left of O Chapter\ 18 review
e —2cm/s f29cm/s
9 a 3 cm to the left of O, moving to the right at Technology-free questions
d
2 24 cm/s 1a2-4_2 h2 cy=2x+1
) b v=37-22t+24 dx
; cAtfsand6s 2a3x-8 b -4 cy=-4x
d 11% cm to the right of O and 39 cm to the d(0.0)
g left of O 3aid’-12;x=4+2
e 4% S b Local minimum at x = 2
< fFa=6t-22 Local maximum at x = -2
g Whent = % s and the particle is 13% cm cx=2y=-14 x=-2,y=18
left of O moving to the left at 16% cm/s 4 a Stationary point of inflection at x = 0
10 a 18 m/s%, 54 m/s?, 114 m/s> b 58 m/s? b Maximum at x = 0
11 Whent=2s,v=6cm/s, a = —14 cm/s? © M%natxz 3, max atx =2
Whent =3s,v=-5cm/s, a = -8 cm/s? d Min at x =_2’ max at x i -2
When 7 = 8's, v = 30 cm/s, a = 22 cm/s> e Maxatx =2, minat x = -2

fMaxatx=3, minatx=1
g Max at x =4, min at x = -3

. h Max at x = 3, min at x = =5
Exercise 18G 2 16\ . . 2 16

1a f/(x) = (x=2)Gx=20b+1) 5@ (_5’_3)mlmmum’ (5’ K)ma’dm“m

12ar=4sandt=-1s br=3s

2 1) 40 -2) b (-1,0) maximum, (2, —27) minimum
b o (20D -2,y 1,0 @.-27)
2 2 (0.0). (9, -2187) [ (g, f)mammum, (3, -9) minimum
b (a,b), (9 +a,-2187 + b) 6 a y b y
1 1
3ail-co.—] ii[—
al ( o Zal) " (Za’oo)l | ey
by=-x+- cy=x-- d(—oo,—]
a a 4a

a+2 4(a-1)>»
4 S
a(“’o)’( 30 27 )
b Local minimum at (a, 0)
. a+2 4a-1)>
Local maximum at ( s —)
3 27
ciy=@-1D*x-1) iiy=0
—1)?
iiiy:—(a4 x—a)
5ai2a-2) iim=2a-2)
b P(a,(a-2)%
2
Ccy=2a-Dx-d+4 d“;
6ah=2 ba=3 ca=-16b=-24
7a 0,00 b(ab)

8af(x)=2x-Dx-b)2x-b-1) 7acC b A cB
b+1 -1
b(l,O),(b,O),(T,T) ch=3 8a20m bés  c40ms
9 72
BN 978-1-009-11045-7 © Michael Evans et al 2022 Cambridge University Press
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Multiple-choice questions

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

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

2a v
(litres) | 27000000

30 ¢ (minutes)
b i 17.4 minutes ii 2.9 minutes

av )
&~ = =3000(30 - 1)

d 30 minutes e 28.37 minutes

27000000
Y=V

t

~2700000 ¢ ¥ =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, lfi_‘f =0;
aw
When x = 60, e —12 tonnes per day

x
d When x =30, W = 78.75

4 a 15°C 45 s
b (:SC/min, 16 °C/min, T °C/min,
16 °C/min, 0°C/min
c vy
(°C)
(20, 65)
65
15
0 20 ()

5 a 768 units/day

ct=16 d sweetness
(units)

4000 / (16, 4000)

ofi 16 time (days)

b 432, 192,48, 0

t (minutes)

© Michael Evans et al 2022
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b 11:59 am., 12:03 p.m.

cikm,lkm
27

d % km/min = 17% km/h

e %km/min =20 km/h
7a0<t<12

bi27L/A ii192L/h
8a-lm/s bk=4 ¢ —-4m/s
9 a 28.8m

b 3744

c y (7, 493.6)
(m)

(0, 28.8)

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

b For x < 0, the minimum vertical distance
occurs when x = —1; Min distance = 1 unit
11 8 mm for maximum,; % mm for minimum
12ay=5-x b P=x(5-x)
¢ Maximum 6.25 when x = 2.5,y = 2.5

13 ay=10-2x b A =x(10 - 2x)

. 1000 10 10
c Max1mum7whenx_ ?,y_ 5
14 20V10
15ay=8-x bs=x>+8-x)? c 32
4 8
16 -, =
3'3

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

19 32

20 Maximum value of P is 2500

21 Maximum area is 2 km? for 2 km x 1 km
22 ;=3 428
P—2,CI—3
23ay=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

24 12°C
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836 Answers

25b0<x<30 ¢ v
(em¥)|  (20,24000)

0 30 x(cm)
d 20 cm, 40 cm, 30 cm
ex=1482o0orx =244

26 b Maximum when x =3 andy = 18

27 a Use 44 cm for circle and 56 cm for square
b Use all the wire for the circle

28 Length 7.2 metres, width 4.5 metres
bA:@—%%

cO0<x<l16 d 4
(m2) (8,32)

29 aA=xy

0 8 16 x(m)

e 32 m?
30 h=1188,a =937

25
31 sz
32bx=1 ca=01 d (2,02

1

33ay=10-nx bOSXS;O

4
(m?)

cA:%C(ZO—th) d

0 10 x(m)

. 10
e Maximum when x = —
T

f A semicircle

3Mah=—-x b V =500x — x®

c av =500 -3nx> dx= 10,/i ~7.28
dx 3

500 [500 *(cm)
B
f 2427.89 cm?
gx=205h=7541l0rx=11.46,h =242
35ar=43cm,h=8.6cm
br=43cm,h=8.6cm

© Michael Evans et al 2022
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Chapter 19

Technology-free questions
1 »x

0 >\
2alcm/s b 4lcm/s
3ai-4 i-3 b-2-h c-2

4 x-1
5a6x2-1 b2x+1 ¢l
6al3 b 10
7a —Oor—1 b—1 0::<1
x—1 X = . x—4 x 1
d.x>z ex=I
2z-9
8 a—6x*+x2 b z4
z
1 13
9 Tangenty = —=3x —1; Normal y = gx— 3

10 Local max (2, 13—1), local min (3, ;)
11 y

|° N_"3 i
2 32)
V3 3V3
2 32
Localmin(—,——)
V3 3V3

5
13 a i‘—0+c b 323 — 1222 + 16x + ¢

34
c%—2x2+c

12 Local max (—

14 a f(x)=x>-1

2 32 19
bi0=3-75+3
3

7
cf(x)=%—x2+x+§

Multiple-choice questions

1B 2 A 3B 4 A 5B

6 A 7D 8B 9C 10 A
11 C 12 B 13 A 14 C 15 C
16 D 17 E 18 C 19D 20 E
21D 22 A 23 A 24 C 25D
26 B 27 B 28 B 29 C 30D
31 C 32 A 33 A 34 C 35 C
36 D 37D 38D 39 B

Cambridge University Press
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Extended-response questions 7 a 1000 insects b 1366 insects
dy c it=40 iir=51.70
1a 100 b —=1-0.02
a dx * d 63.64 L
¢ x=50,y=25 d v 1000 x 2% (220 ~ 1)
(50, 25) e 1 A

ii Consider & decreasing and approaching
zero; instantaneous rate of change
= 58.286 insects/day

6T SJamsuy

0 100
150 — 22 2
e i (25,18.75) ii (75,18.75) 8an= Y bV= 3(150)6—2363) =
2 22 dv o
2 =, 14— — = -

a (663.143) c T =250-2¢) d0<x<5V3 e
b i0.28 ii-0.32 iii -1 1000 h B o
¢ A gradual rise to the turning point and a € 3 m when x =5 o
descent which becomes increasingly steep f =S

(in fact, alarmingly steep)
d Smooth out the end of the trip

3ah=5-4x cO<x<§
5V3,0
d Y _ 300360 (V30 xm
dx 9all

5 17 P
e {0, —}; Maximum volume = 3— cm? ¢ ih=25x

6 36 d V = 40(420x — 135x%)

14 140

f(cmg = eix=g.y=—5 ii 13066 m’

10 a a =200, k = 0.000 01
. 400 . 320 . 8379 .. 357

bi ii— ci— ii —
(5 3 27 800 4000
,’o)xcm
4 di 357 +441 i 441
y = _x — —
dh 4000 400 400
4 a i 30 - 10¢ b 45m e 0.09975
c f y
357 441
(m) =000t 200
w0, 320)
3°27
447 _ N Ly
P (’W y 0.00(101 2(200 - x)
5aA=4x-6x° b V=x*-2x
c v 11 2
Lt 11 a 10000 1
w6 # 10000 peoplefim
b0O0<r<
2
0 1 o c P
‘ (E’O) rem (x100)
1 1 1 1 3
d - cm X = cm X = cm; Volume = — cm
3 3 3 7 10
6air=vV1i-x%2 dih=1+x
cO0<x<l1
dv 32 2436 ) (kan)
di &= Za-2x-32) i 4y i 2w (%9
dx 3 81 dP
d i — =40-40r ii 20, 0, —40
e v 321) dr
(m?) (3’ 81 i ap
dr

e Atr=1

ISBN 978-1-009-11045-7 © Michael Evans et al 2022 Cambridge University Pre
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838 Answers

2

12ay=ax—x> bO<x<a c%’g
d Negative coefficient of x* for quadratic
function
e i ii0<y< 81
y y= 4
81
(%)
0] 45 9
13 a i OmL ii 1600 mL
dv
b — = 0.6(40t - 27
7 ( )
c d av
(20, 1600) dt
(10, 120)
0 t

U4 a-l=a+b
b0=3a+2b,a=2,b=-3
c »

0,0

(1.-1)

15 ai80-2x iihz?x

V3 80
Tx(160 —-3x) cx= 3

1400 - 247 — 8x

4x
3

b V=—%—2x2+350x

dv 3
C a——zxz—4x+350

dx=14
e (14,3136)
(em?)

b A=

16 ay

o 14 2453 x(cm)
f Maximum volume is 3136 cm?
g x=2283andy =192, 0r
x=29 andy = 11545

Investigations
See solutions supplement

BN 978-1-009-11045-7

Chapter 20

1 a30(x—1)%

b 100(x* — 2x")(x° —

x10)19

c 41 -3 -5xHx-x*-x)°

d 8(x+1)

e —4(x+ 1)(x? +2x)73
f —6(x +x )2 —2xH™

2 a 24x°Q2x° + 1)

1 3
a1 P
4a-2 b(3

9 ,

1 1
53—2 bz

dy=x-2

b 648

Exercise 20B

1 _2

1
x2, x>0

3
l1a-x3 -
a3x b2
53 31 1 2
c§x2—§x2,x>0 dx2-5x3, x>0
5 1 1 3
e—gx_6,x>0 f—zxfl,x>0

4a{x:0<x<l1}

52 -5¢1(2-5V)

3 35
c —4x3 - Zx72

15 3 1
e 7)62 +3x72

[y
]
|
=W
+
9}

4 3 23
O§X2+§X2+C
e§z2—2+c

2 b4

© Michael Evans et al 2022
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2
b %(1 +2x)(x + x2)73
d 1 1 2
— 3
3( + x)
... 1 .1
m - v -
3 3
b {x:x>(2)"}
1
b 3x 2(3Vx+2)

d %x%—x_%
2
b3x2—§+c
d 2xg—@x?t+c
4 9
f 2Jc‘zt—Ex%+c
7 3

Cambridge University Press



Answers 839

e 306x'® +396x1% + 90x*

9 _1
fl10+12x7 + =x 72 5V 5+2‘/2—1/
4 ) 7 y=x-2
2al18x boO c 12 d432(6x+1)> % x 2+

23 1, 22
2ay=§x2+§x2—? 7a y b ¥y ?
301 3, 1 9 £=0 7 A\ 7]
by=§—ﬁ cy=§x2—)—c+§ \//y—x yN) i
RN B v/ FTUD) 1261897 )
JR=x+ 2= L2 ' 0 =
4 v + 8 8 o @
§=—+--
2
5y=5 d N
6aa=2 by=x*+1 y 8
7 2 7 x=0
y=5+3
> <73, 108) l
- - ’ x
Exercise 20D yr A 20 L B
1a 6x b0 ¢ 108(3x + 1)? A 7 ’
7 T /
d —%x_% + 18x Ai /,
e

MOIADU

2 -3
€ 3005x+27° f6x+d+6x v )
3 9.8 m/s’ , A1 -2 _20 2
4ai-16 i 4wjs i Sms v -32ms 7 /
bi=0
c -8 m/s

Chapter 20 review

Technology-free questions

15
1a(la) (-l —— 1 1 2 41
a(274),( 3 4) by 4x+1 1a_] b_z ¢ — d§x3
2 i% 2x2 3x3 3x3
1 1
4 a (4,0), (1,0) by=x-5x=0 3x3 3x3  5x5
¢ (2,-1) min, (-2, -9) max 2a8x+12 b 24(3x + 4)°
y 1 2
c —— d—-——
3 2
(3-2x03 (3+2x)
4 3
L - 2
32x—1)3 2+ x2)2
1 6 , 3\73
CE{Ga=) i)
1 2 % 4x;
X
3a _ﬁ +c b ? - T +c
3x? 6x+1
07+2x+c d - % +c
3 A 4
. 5x*  4x2 v f 20x4  3x3 .
2 3 7 2
2x2 3x+1
g2x—T+c h - 2 +c
1 1 3
4 s=§t2+3t+;+§
ISBN 978-1-009-11045-7 © Michael Evans et al 2022 Cambridge University Pre
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840 Answers

| 1
5a- b-2 c-—— d-2 e~ f
% T e 10
1
6 (=2 )
2)(2)
7(1 1)
16°4

Multiple-choice questions

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

Extended-response questions

~

3a0A=% b0X=@+7
x X

cO0Z=x+5 dy:7x+@+155
X

10V42
x:¥z9.26cm
4a AC2,0,BOND b2 -]
U dx  2vx+2
1 3v5
ci i7i2y—x=3 iiiCD:T‘/_
d ——
X > 2
5ah=¥ cx=3h=2
X
d 4
100
a=22+ 18
(3,54)
20
0 2 10 x

© Michael Evans et al 2022
otocopying is restricted under law and this material must not be transferred to another party.

250 ds 3000
6ay= 7 c — =24x-

dx x2
d S = 900 cm?

Chapter 21
| Exercise 21A |

1 62 square units 2 80 square units
3 60.90625 square units 4 68 square units
5a 132 b 10.2 c 117

6 a4375 b 448

7 a 36.8 b 36.75

8 m~3.13
9a4371 b 1.128
10 109.5 m?
Exercise 21B
7 9
15 . .

32
1 -=
3 y
3 /
2
1 1 1 1 ‘x
ONT 2 3 A4
2
-3
2 -36
3 36
37
4 —
12
5a8 b 16 c —4
6a-12 b 36 c 20
7 a 24,21,45 b4,-1,3

8 4.5 square units
9 1663 square units

37
10 >’ .
0 2 square units

11al bl cl4 d3l e2l o0
4 1 1
12a- b= 1211 d -
a3 6 ¢ 72 6

e 4V3~693 108

Cambridge University Press
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Chapter 21 review

Technology-free questions

la3 b 6 cl14 d % es5
14 1 15 16
2a — 3 — ket —_
a 3 b 438 ¢ 7 d 6 e 15
15 .
3 T square units y
0 N
4 4% square units 5 211—12 square :nits
6 a B(1,3),C3,3) b6 c 3

Multiple-choice questions

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

Extended-response questions

9 (x°
lay=— ——2x2)+3
ay 32(3 ‘s
b c Yes, f e(—,—)
y es, forxe (3,3
0.3)
“,0)
0 X
2a i120L i &
(L/s)
2
0 60 1(s)
b i900L i & .

L9160, 30) 273

o] 60 1(5)
iii 9004> L
¢ i 7200 square units
ii Volume of water which has flowed into
the container after 1 minute
il 66.94 s
3 a 27 square units by= %(x —4)?

c @ square units d —— square units
25 Sduareu 25 Sduareu

4 a s
(km/h)
60

0 2 t(h

© Michael Evans et al 2022
Photocopying is restricted under law and this material must not be transferred to another party.

Answers 841

b i s it 3.75km
(km/min)
154 615
o] 5 1 (min)
¢ i20-6rm/s’
ii ifi 144 metres
v

6 2
3

5a i4m il 16 m
b i07 it —0.8
izl 30,
T3 27

12
d365m2
e i B(15+5V33,12)

it R=60V33-60,q=20,p=15+5V33
6ai9 iiy=9x—3 fii y=3x2+3x
bil2+k fik=-7 fiiy=3x2-Tx+12
7 a 6m? biy=x—% ii(x2—%)m2

ciy= %xz, P(-2,2),5(2,2) ii ? m?

8 ay=7x10"7x -0.00116x% + 0.405x + 60
b 100 m

ci y ii (0,60)
0 X
d 51307 m?
9a 7 b x=2.988

b =ly e

X
0

10 a 256.5624
b i Change first line inside for loop:

strip « f(left) X h
ii Change first line inside for loop:
strip « f(right) X h
¢ Change first five lines:

define f(x):
return 2*

a0

b3

n « 100
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842 Answers

5 Chapter 22 11 y
%’ Technology-free questions 2.0
; 12 60 60 2
1 4 8 2 > X
o 2asx  boxd oDt diod 2-¥6/lo \2+\6
1 _¢ 2 3 1
T e ——x5 f—§x3—3x2 12f(x)=§x—2)2—6
g 3a6Bx+)5) b —82x +7)} 13a=-2
B 4 - _ - -
P c 2(5 P d- 123 . Baws= 150%009x b V = 20x*(1500 — 9x)
S 5 ; G+30 cO<x<>>  d 120000000 cm®
o e-Z(x-17 £ —9x(2 +3x%) 2 6 -
15a — b —
N 1(2)63 5)—§(6x2+ 5) * 81 153
N g 3 x x2 16 1
4x—ﬁ+4t+§—§ 31 1
) T2 2 17 a - b -
8 1 3 2 3
g 5a > b -3 c 3 18 042
1 T T
1\3 1 19 - = =
® o (-(z) ) 59
c (O , : 20ac=6 b0=-8a-2b+6,0=3a+b
= (66 G -6)) S
6/ \6/ '\ \6/ " \6 21 a=-48
8ax+x+c b—--F+2+c 22 a Amplitude = 4; Period = &
2 3 d 4 3 4 b A
—x2 —Xx2 —x3 —
(:3x +c 5x +4x +c (-1 4) 4 4
9a % b % [y =4 cos(2x)
1 . 1 . x
10 a 3 square units b 3 square units
Multiple-choice questions
1E 2C 3E 4D 5A

6 A 7TE 8 C 9E 10 C
11 B 12 C 13 C

Chapter 23
Technology-free questions
2d - b 3
1 =4 2¢t= 3 >
* a—2c Tt 2
4 a-12 b3 c 100
515
37
<
6 x< 5
ra=1 25 3 b > 1
ax= X=——o0rx=
8a(a+8,b+14) ba=2.b=6 5
2 2 s 26 k=4, y=-2x>+4x+3
9ady-3x=30 ey 27a=% 28y=—% 29b=—%
1 —
10a(2,;) bVv445 ¢ llx+18y=31 30 Intersect at (—3, —27); both curves have

d 22y -36x+61=0 gradient 27 at this point

BN 978-1-009-11045-7 © Michael Evans et al 2022 Cambridge University Press
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-4
31 a (5,-260), (-5,240) 8ac+42d+4] b gx) =3 —f(x - ) g
y
x—4
dg:[6,8] >R gx)=3-27 2
1+vV1-8 1
(-5, 240) Y= —75x—10 9ax>2a bx=Ta ca=§ O
d v -
O y=Xx m
X
-10 e
11 TN N
(32) w
(5, -260) i x 8
b -260 < p <240 10 a 0.343 b 0.399 <
32 a R\ {3} b R\ {2} c (—00,2] 11 a 04219 b 0.2156 ¢ 0.6125 ‘2
_ 1 3
d [4, ) e (=,5) 12 a [-mb+3,-ma+3] b f'(x) = ——x+ — g
m m
Multiple-choice questions a+b -ma+b)+6
1B 2A 3D 4D 5D ¢ ( 2 2 )
6 C 7C 8 E 9 A 10 B d 2ym —2x = —m*(a + b) + 6m — (a + b)
11 A 12 B 13 A 14 A 15 E ey=-mx—3m+38
16 B 17 C 18 B 19 A 20 C A'(a-3,-ma+8), B'(b-3,-mb + 8)
21 A 22 B 23 B 24 D 25D fy=mx+3
26 A 27 C 28 B 29 A 30 E A’(-a,—ma + 3), B'(-b,—mb + 3)
31C gb=12,m= %
Extended-response questions 13 a i ¥
1ai-b iix= l—’
2

b iS(b):§(32—b2) iibh=2

2aq=4 b(14) Mas

4’ 15
3av=4-6 b 6cm/s c 0 cm/s
d9cm e 3cm/s ii 5
2 2
4ai (—oo,O)U(?a,OO) i (o, ?“) 4
by:_aZ(x_a) cy:i_l a_ y=x2+4x—2
a a 12 0
5ay=13-9x b A = 156x — 60x? x
B -2-V6 A
ETORART) /,
6 b 2080 000 m? when x = 800, y = 1200
(] Am? 2 2 _
b (_,p_Sp) cp=0orp=>5
1-p p-1
2704;0000 dO<p<Sandp #1
(1040, 2163 200) ey=2x"—4x-1
(@Q 169000000) y
800, 2080)?%(1))1 p=2t+dx-1
| fy=2x2—dx—1
7 a {(0,1),(0,3),(0,5),(0,7),(0,9),(0,11),
2,1),(2,3),(2,5),(2,7),(2,9),(2,11),
4,1),(4,3),(4,5),(4,7),(4,9),(4,11), A 5 [ & X
(6,1),(6,3),(6,5),(6,7),(6,9),(6,11), 2 2 12 2
(8,1),(8,3),(8,5),(8,7),(8,9),(8,11), 5| (1)
(10, 1), (10, 3), (10, 5),(10,7),(10,9), (10, 1 1)} ' '
. ..5 .5 2
blg i e il 2 e o 14ak=g b 115V2cm ¢ 115V3 cm
ISBN 978-1-009-11045-7 © Michael Evans et al 2022 Cambridge University Pre
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Appendix A b @
| Exercise A1 |
1a A b A
Stepl| 3 Stepl| 3 Yes No
Step 2| 1 Step 2 | 24 Is x > 3?
c A d A
2
Step1| 3 Step1]| 3 L ye2? | [ye3-22
Step 2 | 127 Step 2 | 14 L . <J
Step3 | 24
° A ) A B
Stepl| 3 Stepl| 3 4 aStepl I ABCD
Step 2 | 18 Step2 | 18 a St:g ) t“p“tl RO
empl «— A, temp2 «
Step 3 | 93 Step3| 3 Step3 A« D, BeC
2a Al B b Al B Step 4 D « templ, C « temp2
Stepl| 2 Stepl| 2 Step 5 PrintA,B,C,D
Step2| 2] 6 Step2 | 2] 6 b A B|C| D/ templ | temp2
Step3|10]| 6 Step3| 2|10 Stepl|1|2|3 |4
c TF] d 5 C Step2| 1|23 |4]| 1 2
Step 1| 3 Step1| 2 Step3|4 (3|34 1 2
Step2 | 6 Step2 | 2|6 Step4|4]3|2]1] 1 2
Step3| 6|12 Step3 2| 6|6 c Start
Step4 | 6|6| 6
Step5|6|6| 6 Input A, B,C, D
e AlBc]f AlB|C
Step 1] 2 Stepl| 2 templ — A
Step2| 2] 6 Step2| 2| 6 temp2 < B
Step3| 2|2 Step3| 2| 6|8 Y
Step4|2[2]2 Step4| 2[14] 8 A<D
Step5|2[2[2] |Step5[22[14]8 B‘;C
3a Start D « templ
C « temp2
¥
Print A, B, C, D
Yes No
Is x > 1?2
5a
| ye—2x+3 | | y—3-2x|
Lo oty ! [ pun |
Yes
Isn>4? —» nen-4
*No

Cambridge University Press
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b i n ii n 2 sum | n | f(n)
Initial |15 Initial |12 Initial 0f[1] 195
Pass1 |11 Pass1| 8 Pass1| 195|2| 190
Pass2| 7 Pass2 | 4 Pass 2| 385|3]| 185
Pass3| 3 Pass3| 0 Pass3| 570|4| 180
iii Pass 4| 750 |5 175
n
= Pass5| 925|/6| 170
Initial | 3
Pass 6| 1095 |7 | 165
| Exercise A2 | 3alaler
- . b 122381 ii 18.5742
lai Start ii n| A iiii 39.5348 iv 88.6341
Initial |1]10 4 a product | n
A «— 10 Pass 1 2 15 Inltlal 1 1
ne1 Pass 2|3 |20 Pass 1 1 2
Y Pass 3|4 |25 Pass 2 E
A—A +15 Pass 4|5 30 Pass 3 6 4
ﬂ<—*n+ Pass 5|6 |35 Pass 4 24 |5
Pass 5 120 |6
n<s Yes b The product of the first five natural numbers
5 Step 1 product < 1 andn « 1
*NO Step 2 product < product X n?
End Step3 nen+1
b i i Step 4 Repeat from Step 2 while n < 10
Start _ nl A Step 5 Print product
Lmtlall ; 2 6asStepl ne«1
Ae f Pass BB Step 2 Ifniseven,thenT <« 5—2n
n ; ass Otherwise T « n? + 1
)| 4| 54 Step 3 Printn, T
A« 3A1 Pass 4|5 | 162 Step4 nen+1
ne : * Step 5 Repeat from Step 2 while n < 6
Yes b Start
Isn <4?
*No nee1
End
. Yes No
¢t Start " nl A Is n even?
Initial |1 | 640
A « 640 Pass1|2|320 |T<—5—2n| |T<—n2+1|
ne«1 Pass 2|3 | 160
\ Pass3|4| 80 Printn, T
A—A+2 Pass4|5| 40
. pase s 0] %0
* Pass6|7| 10
o N Yes Pass7 |8 5 Yes
s A even? Isn <6
+N0 *No
E
nd End
ISBN 978-1-009-11045-7 © Michael Evans et al 2022 Cambridge University Pre
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Pass 1

Pass 2

Pass 3

S| =[]

Pass 4

Pass 5

Pass 6

||| W =3

7 a Step 1l
Step 2a
Step 2b
Step 2¢
Step 3
Step 4
Step 5

ne1

Ifn<2,thenT « 3n

Elseifn <4,then T « n®> -1
Else T <« 2n+1

Printn, T

ne—n+1l

Repeat from Step 2 whilen < 6

Start

|T<—n2—1| |T<—2n+1|

»/ Printn, T

Yes
Isn<6?
*No
End
c n| T
Pass1|1]| 3
Pass2|2| 6
Pass3|3| 8
Pass 4|4 |15
Pass 5|5 |11
Pass6 |6 |13
8 a f(A) =
0 if A < 6000
0.15A - 900 if 6000 < A < 34 000
0.3A — 6000 if 34 000 < A < 80 000
0.4A-14000 if 80000 < A < 180 000
0.45A —23 000 if A > 180 000

BN 978-1-009-11045-7

© Michael Evans et al 2022

b 75000
58
18
42 4
6 34 80 180 $7000
c Input A

If A <6000, then T « O

Else if A < 34000, then 7" « 0.15A — 900
Else if A < 80000, then 7' « 0.3A — 6000
Else if A < 180000, then T « 0.4A — 14000
Else T « 0.45A — 23000

Print T

input a, b
if a<b then
print a
else
print b
end if

input n

if n <4 then
T —n

else if n <10 then
T—n+1

else
Te—n+2

end if

print T

3a i|sum
Initial 0
Pass 1 1
Pass 2 3
Pass 3 6
Pass 4 10
Pass 5 15

b 15

¢ The sum of the first five natural numbers
4a4 b 8 c 24

5al b3 c 21

WD AW =

6a input n
sum «— 0
for i from 1 to n
sum «— sum+ 1+ (A X({+1))
end for
print sum

Cambridge University Press
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i sum
Initial 0

Pass 1 0.5

Pass 2 0.666667
Pass 3 0.75
Pass 4 0.8

AW =

count < 0
remainder «— 80
while remainder > 13
count < count + 1
remainder «— remainder — 13
end while
print count, remainder

b count | remainder
Initial 0 80
Pass 1 1 67
Pass 2 2 54
Pass 3 3 41
Pass 4| 4 28
Pass 5 5 15
Pass 6 6 2
8aa=7b=21 ba=7,b=20
ca=17b=17
9a 49

while A2>7+10™* or A2<7-107*
7
Ae05 (A —)
& X +A

print A, A®
end while
b A A2
Initial |2 4
Pass 1 |2.75 7.5625

Pass 2 | 2.647727 | 7.010460
Pass 3 | 2.645752 | 7.000004

10

n|l a b c

Initial 1 2
Pass1|1 1 1 1
Pass2|2| -1 1| -1
Pass 3|3 4| -1 4
Pass4 |4 | -17 4| -17
Pass5|5| 89| -17| 89
11 a A A3
Initial | 1.3 2.197

Pass 1| 1.241716 | 1.914550
Pass 2 | 1.269426 | 2.045606
Pass 3 | 1.255275 | 1.977957
Pass 4 | 1.262270 | 2.011206
Pass 5| 1.258753 | 1.994444
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Answers 847

b Finds an approximation to 2

€ Ac25
while A% > 20.01 or A® < 19.99

A<—0.5><(A+£)

print A, A3
end while
12 for n from 1 to 20
if n <5 then
T «n?
else if n <10 then
T « (n-5)*
else if n <15 then
T « (n-10)
else
T « (n—15)?
end if
print T
end for
13 a define gradient(xl,yl,x2,y2):
if xI # x2 then
y2 -yl
2

gradient «—
x2 —xl

else

gradient « ‘undefined’
end if
return gradient

define distance(xl,yl,x2,y2):
distance — J(x2 = xI)* + (y2 — yI)?
return distance

define intercept(m,c):

if m# 0 then

. c

intercept <« ——

m

else

intercept < ‘undefined’
end if
return intercept

define discriminant(a, b, c):
discriminant < b* — 4ac
return discriminant

14aab bab
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