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Chapter 4 Exercise 1

114 2 -47 321 4a5 b1224 c674 d —70 5% 6a Qx)=x+8R=13 b Qx)=x'—3x+2,R=1
6 cQXx)=2x*+13x+70,R=427 d QX)=x*+x—5R=11 e QX)=x*—-x*—4x+7,R=0
XX x* Ix 87 439 x> x 27 99 3x*  7x* 59 177 2797
= 42 42 22 p= =2 -2 _Z_Z2 p_=Z = 2 2y T p="0
6f Q=S+t 16 2T, Q=54 gR=7% hox 4 16 64 256 256

7a f(x)=CBx—1x—-2) b fx)=02+1x+47)(x —5) +242 ¢ f(x) = (4> —5x+6)(x +3) — 35
7 d f(x) = (55 — 20%* + 76x2 — 304x + 1219)(x + 4) — 4878

2
7 f f(x)z(%f%Jr%)(foﬂfg

Chapter 4

e f(x)=2x° —2x* =3 +3x = 3x+3)(x + 1) + 6

2
Y O R SR S VPPN 1)
g f(x) (x 72 + 8>(2X 1) + 3

Exercise 2

7 @Q@Wand() 8a (x—1)*x+1) b (x—Nx—-2)x+3) ¢ (x+2)x—1)(x—05)
8e (X—Nx+3)x—4) f 22X+ 1)x+4)x+6) g (2x+3)(2x+ 1)3x—4)
8 j (6x— 1)3Bx+4)2x+5)(* + 4)

d x+ Dx— 1)+ 1)
h (x=3)x+3)(2+2) i (x+3)*+1)(2x%+5)

Exercise 3

Chapter 4

133
117 2 6

8 k= —-46,(2x + 1)(x — 4)(x + 6)

3 p=24 4 k=2 5 k=10,(x—-3)x—12x—-1) 6 a=2,(x+2)x—3)x+3) 7 p=0,g=—1

9 p=11,g=-21 10 k=5

Chapter 4 Exercise 4
1 1

1 x=-1,x=-3 2x=—§,x=6 3x=—2,x=5,x=§,x=4 4a x=-1,x=3,x=4 b x=-7,x=-2,x=2
1 2 1 3

4cx=-11,x=-3 d x=-3,x=-2,x=4x=5 e x=-2,x=4 f x=-2,x=-,x=8 g x=-S,X=2,X==
2 3 2 2
1

5 x=-2,x=1,x=9 7 x=3 8a p=30 b x=3,x=5 9a k=83 bX=E,X=7

1 10
1M a 1=x=7 b 2=x=5 ¢ 0=x=1 d 3=x=7 ezsxs? 11 6<t<10

Exercise 5

Chapter 4

1 y=x*+3x—-4 2 y=-x+6x 3 y=10+3x—-x> 4 y=2—-4x—-6 5 y=3¢—-12x+12 6 y=x+2¢—-11x—12

1 3
7 y=EX3_5X2_5X+12 8 y=-23+22+28x—48 9 y=x"—2x—13x2+ 14x + 24

10 y = 20x* — 180x% + 420x* + 20x — 600 11 y = —2x* + 6x> + 18x* — 46x + 24

Chapter 4 Exercise 6
- - - +
3 x+3 4 2x+1 5 3x—11,15 7x+5+y 8x—g+M
X +5 2 26 +7)
18x + 13 x> x2 27x 67 211 12 — 5x
3 —6x2 + - 20 + Stex+—— -t e - —X*+ x> +5x—1+
9 3x 6x’ 10x — 20 o 10 2x 6x 3 1 > " 3 16 " Te(2x + 1) 12 —xX*+x 5x — 1 1

13 x=-4,x=-3,x=1,x=2 14 x=-2,x=2,x= -6

Exercise 7

Chapter 4

l)(—3 2 x=-7,x=-1 x——lx—4 3 x=-2 x——lx—3

X . . > . >

7 x=0388,x=1 8 x=492,x=102,x=-219,x=—-3.74
11 f(x) = —4x® + 10x* + 28x — 16, x = —2, x = 0.388, x = 3.86

13 Bx+4)Bx—4)(2x— )(2x + 1)

15 a —0.961 < x < 1.63 and x < 3.83

1 x=-1,x= 4 x=3 5 x=-429 x=-0428,x=12.72
6 x=550

0 x=-0.953

9 x=10.2,x=0.203, x=—1.44
12 x+5)x—1)Kx—4)
14 a x< -0303and 1 <x<330 b -342<a<1.27

-

b 7.89 <a<29.1




Answers

Chapter 4 Review Exercise

XX 17x 17 95
=X +=-+—+—+—=)2x—-1) -
o 3 f(x) <X > 2 3 1 6>(2X 1) 1

16
5 f(x)=2x+3)x—4)x+1) 6 gx)=2x—1DXx—-5)x+2)3x—2) 7 k(x)=x—4)x+N(x*>+5) 8 x=-7,x=3

1 —35 2 33 +4% +8x+22+ 4 x—-3),(x—-9)

9 x=—4,x=5,x=1 10 f(x) =2(x +3)2x— NH(x—4)> 11 x=-147 12 x=659,x=238 x=—-197
x> 11x 35 67 3x 4 6
2 _ -ty =T 2 _ g4 = —— pHh=— = — = =
13 5 2 3 82x — 1) 14 Xx 5 2+ 15 a 5,b 5 16 a 6 17 a=4 18 k=6
Chapter 5 Exercise 1
9 5 15 5 12 2 2 7 1 1 1 1 H
1a p’ b p ¢ x d 21y° e 16x ft: g 2p° h 6p 2a4b3cﬁ d1e125f§ gZ h§|9
3ax* b gy“ c10p® d & e 6m? f 12xX*+15x g 2x+1 h x+2+x"'
4 a b C d
Y y y b0
(1,5) 1,6)
(1,3)
1 1
/ —/ /1 1
0
X 0 X 0 e _/
0 X
e f g h
y y y
L 2
11,4 1 (.3)
L ™~ A :
0 X 0 h 0 X 0 R
Chapter 5 Exercise 2
1a y b y <y d y
4,1 (10, 1)
@.1) % G.1)
ol /1 X o /1 X 0 1 X 0 1 X
2 a x b 3a2 b2 c2 d3 e3 f5

hée i2 j2 k3 It m1 noO

1 1 1
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(1,3) y = log3*
3,1
1 G. D

449

1 X 1 1
5d -3 e -4 f 3 9 5
6al b2 c%d% e —1

_/
0

0 1 X

Answers

Chapter 5 Exercise 3

1
1a log,18 b log,15 ¢ log,5 d log,64 e log,24 f log,4 g log,32 h log,6 i Iogag j log,72 k log, 12

5 8 xy? 1 . . 5
2 a log; 15 blogzz cIogz§ d log, e 32269 b2 c1d§ e2 f2 g1h0|—3]4k—§
2 (x +2)? 1 3 2 1
3 < _ L > < L _ — A3
4 a log,3x° b Ioga<x> c log,x—1) d Ioga< 3 5a2 b > C 3 d 3 e2 f > log, y log, x 6 y=4x
7 y=9%* 8 y=px° 10a x=7 b x=57 ¢ x=6 dx=9 e x=8 fx=% g x=25 h x=9
26
Max=2 b x=4 ¢cx=3 d x=15 ex=? f x=10 12 S, =400
Chapter 5 Exercise 4
1a3 b0903 c141 d 0477 e —0301 2 a230 b220 c¢343 d —-0693 e 201 f —1.11
3a2 b317 ¢218 d204 e272 f139 g 1.13 h 224 i —% i —1.11 k —1.07 1 —% m —0.226
3n —-0209 o 107 p 0824 q —-149 r -0.513
4 a b C
y y Y 5a x=0,x=1024 b x=8
O D 5 ¢ x=117649
T v
0l /1 X ol /1 X o /1 X
Chapter 5 Exercise 5
1a x=8 b x=336 ¢ x=18 d x=353 e x=082 f x=0416 2a x=248 b x=340 ¢ x=05.60
2d x=150 e x=-0981 3 a x=8100 b x=739 ¢ x=22000 d x=8890000 e x=1.22
4a x=9 b x=6 ¢cx=4 d x=6 5a40 b 132 ¢ 3.84days 6 37.8months 7 a 80°C b 10.8 mins
8 a 2100g b 16509 ¢ 57.8years 9 a 20100km b 22.7years 10 a 220 b 57 «c 2027 Ing Ing
11 a k=0.0133 b 67.2hours ¢ 9.6 hourslonger 12 a k=0.0114 b 60.8years 13 In 12 14 In 2 15 > 16 ER
In5 In6 In 80 9
3 |n5
17 x=2—log,5 18 x=—-1+1log,3 19 x:f§+log45 20 x=1logg4 21 x=0 22 x=0.631
Chapter 5 Exercise 6
1a y b y 4 y d y/
(1,2) 11
—14 1 \Q (=3,
0 X 0/ X 0 X 0 X
_/ _2
________ ===
2 a y b y C y d y
(1, 4e)
(1,0
___—T! A I 2.1
0 x 0 x T~ x 0 x
(1, —e)




Answers Answers

3 a b C y d Ino9
\y Y y/ 13 k=7 14 p=3,9=5 15 a k=0.0633 b Yesasitwill be ok for8.07 hours 16 x=+6 17 ns 18 —1 +logs 3
1

3 __/ 4.3 19 x=4y=4 20 x=1,y=0 21 x:g,y:g 22 a x<7§,x>;,)<e[ﬁ2 b y=0,ye R 23 x=48
T~ 2 T E 3
0 0 24 a k=—m=1 b x=1V38

X X 2

===-po------ 0 x 0 x
Chapter 6 Exercise 1

1Tuv,=2n+3 2 u,=5n-4 3 u,=6n+2 4 u,=-9n+69 5 u,=-4n+8 6 u,=11n—14,uy =216

4 a y b y 4 | y d y 1 1
i 7 U= 1100+ 90,up; = 1520 8 uy= —7n+24,ug=—109 9 uy=-n+_us=8 10 n=143 11 n=23 12 n=27
: ! 1
(1,2) ! / 13 u,=4n1-3 18 u,=9+7 15 u,=—6n+50 16 u,=—-n-4 17 k=2 18 k=8 19 k=3 20 k=-9k=6
1
0 1 X 0 X ,zl 710 x 0 1 X )
! P Chapter 6 Exercise 2
! :
! 2 n(n +1
! 1230 2207 3 20+1%% 4 2010 e 5 2+ 6203 7354 81050 95586 10 )
! 22 2 376 2
5a y b y c y d Dy 1 0’ 124,10,16 13 n=16 14 n=6 151344 16 a d=2 b 308
1
1 .
a ") ! () Chapter 6 Exercise 3
, , .
:/ 1 V=2 2 ug= 2 u=80( L) 3 ug=486,u,= 237" 4 ug= —160,u = 5(~2)"" 5 ug= 2> u, = 100( 1]
o /1 I3 o/ - o - =t o} - Us = Up = Us = g Un = 80( Us = 486, U, = 2(3) Us = 2 Up = 5(=2) Us =g Up = 3
3,-1 i 255
: 6 uUg=384,u,=122)"" 7 ug=18750,u, = 6(5)" ' 8a T b 107 c6560 d —425 e 664 f 3060 g 585936
1
1
B O Bt Yl _U=E39 L, s v 43y
6 k=5 7 k=2,p=3 8a=3 9 a=4p=3 10 p=3,a=6 9 Si=— = W0 S=—7 7 MS%=""7 3 12 u, =5(2) 13 u, =270(5 14 u, =4(=3)
Chapter 5 Review Exercise 15 un:%(—4)"-1 6 k=-2o0ork=10 17 k=1ork=3 18 k=8 19 n=9 20 n=5 21 n=8 22 a:g,r:—4

1 ax® b 1507% ¢ 2+4x2

) b : Chapter 6 Exercise 4
a
a6 Y 3a5 b3 c3 d -2 4alog48 b log2 c log,25
? 243 512
1 1 S,=40 2 S_,=-— 3 Doesnotconverge 4 S,=———- 5 Doesnotconverge 6 S, =12 7 S ,=300 8 S =50
6, 1) 5alogz8& b1 6a x=9 b x=8 ¢ x=3 d§ 2 13
. 36 58 214 727 58025 32
7 a 1.40 b 0.631 7 028 d 232 8 a 8100 b 24200000 9 S,=— 10 -1 <x<1 M x<-lorx>1 12 — 13 — 14 — 15a 1950 b c —
0/1 ot 7 9 99 99 32 9
/1 8c447 9a x=525 b x=035 ¢ x=208 d x=134
0
% a5 bs c6 Chapter 6 Exercise 5
1 28days 2 $2720.98 3 98691 dkk 4 20years 5 43% 6 £8820.36 7 a 17623 rats b 142 months 8 a 187 leopards b 2012

11 a b c d 9 a 3.0/m b 10

~
N
)}
=

Chapter 6 Exercise 6

(—2,6)
1,3
1,3) (-3, 1) __‘/_E_E__)____ . . s .
* 1a35 b252 ¢8% 2a >4 b X5-7 ¢ D4r+5
r=1 r=1 r=1

— e S e
=3 S N 3a3+n b2t Ly o B0 B0 g Yes ks
3 2 6 3 3 2
Chapter 6 Exercise 7
Ra | b . )
| 1a30 b33 c¢56 d 126 e 70 2360 3 2002 4 a 39916800 b 990 ¢ 330 5 1712304 6 19068840 7 12870
1
: 8a226 b120 9a n=6 b n=5 c¢cn=4 dn=6 10an=4 bn=10 ¢cn=9 Man=7 bn=3 c¢cn=3
L)
0 5 -n 7 o 1 x ;

(1. -2 -1 /|0 X

’ 7, -1 i
1
1
|




Answers

Chapter 6 Exercise 8

1 a a*+4a’b + 6a’b? + 4ab® + b* b 729x° + 2916x° + 4860x* + 4320x> + 2160x> + 576x + 64 ¢ 1 — 4x + 6x> — 4 + x*

1d 32p° — 240p*q + 720p°g> — 1080p%q> + 810pg* —243¢° 2 a X¥*+3x+3x"+x> b X+ 1Ox3+40x+870+%+¥
X X
6 4 2 15 6 1 2 3 1 1 6 5 4 3 2
2c xX°—6x"+15x" =20+ — — — + — d16t4—8t+7—f2+7 3 Xx° + 9x° + 30x" + 45x° + 30x° + 9x + 1
X Xt X 2 8t 256t

4 a40 b 7000 c 3840 d 6480 e 150994944 f 21 g -8 h 90720 5a58 b —-1392 ¢ -243 d 5

30 12 8
6 a x’ —x®—69x° + 109x* + 1616x> — 3360x> — 12800x + 32000 b X6—6X5-4-15)(4—26X34—39)(2—42X+37—7+—2——3
X X

17 6 20 8
6 c X7—2)(5—6X3+8X+7—f3—f5—f7 7a22 b7688 ¢ —5838 8 1360 9 a 1.04 b 0.210 ¢ 15800000
X X X
10 —22688x% + 12480x — 3200 11 Proof: p? = —%
Chapter 6 Review Exercise
3n> n
1 -7 2ar=4 b S5,=164"-1) 3 a Sn=7+5 b n=30 4ar= b a=9

2
3
9

5a 19 bu=4n-3 6 a \x\<% b5 7 asg8-3 b5 8 a=43 a=9 10a n=6 b u,=154)"

1 9
11 a=2,b=-3 12 a x°+ 10x* + 40x® + 80x> + 80x + 32 b 32.8080401 13 a r=§ bd=—% 14 a5 b n=12,d=0.25

14 c i 99 ii 100 15 280and84 16 k=¥ 17 34642080 18 4455 19 6n—gn(n+ N2n+1),-972 20 n=10
p

Chapter 7 Exercise 1
3 1 2V6 1 3 2V6 1
1a ii b+t— ¢ ii d No possiblevalue 2 a +=— b += ¢ Nopossiblevalue d ii 4 +—
2 NG 7 2 5 5 3
3
5asnf b tand c —sn® d 7cottd 7 a 0.464,2.68 361,582 b %,Af— ¢ 0.785, 2.90, 3.93, 6.04
7d T 2™ ¢353590 f1.05 7 524
4" 4
Chapter 7 Exercise 2
Lo 1HVE L VES eVE VB 1V +V3) sa0 b V3
2V2 2V2 V3-1 2V2 2V2 2V2 2
4 17 a4 15 7 . . 6 24 7
9a . b o ¢ -5 10 — o 110951 12 -2 130.2829,-03877 14 52.5°,2325° 16 .o 17a 5. b —-
336 527
17c¢ o d oo 18a409°,2209° b 0°180° ¢ 7.6°187.6° 19 a 2.88,602 b236,550 «c 1.70,4.84
Chapter 7 Exercise 3
1 12 161 1 2
1a£ b- ¢ -\V3 2—O 3i 4a — b — 5 3cs’0+4cos*0—4cos>0 — 3cos’o
2 2 169 289 5 \/5
119

6 2cosf[16sin°6 — 16sin>6 + 3sin6] 7 T

Chapter 7 Exercise 4

+1 2+ V2 Im 4 77 11
3 V3 4 V2 o5, mom Imdm o omoom 7w 11T e 300 900, 150°, 270° b 0°, 180°
V) 2 6'3 6' 3 66 6 6
6 ¢ 60° 90° 270°,300° d 90° e 60° 300° f 60° 300° g 120° 240° h 210°, 330°
T 57 2 4ar m 2@ 4 5w o 7w 5w 3w 27 4w 77 Mw
Taymy bOTmT 3333 Yz %33 T 90T
Zl 2

9 a 0.841,1.82,4.46,544 b 0,1.82,4.46

8a —7,0 b —%% ¢ Nosolution d —m, —

6

3'3
92

Answers

Chapter 7 Exercise 5

11 7
1 a 10cos(x —53.1)° b 13cos(x —67.4)° ¢ V10cos(x —283.4)° d \@cos(xf153.4)° 2a 2cos<efTﬂ') b ﬁcos(b‘rf%)

2 2
2 c \@cos(0—4.25) d 2cos<0—§> 3 a 17cos(x +281)° b gcos(x+36.9)° 4 a 25in<6+§) b Wsin<6+3777>

5a \V10sin(x — 1084)° b 2sin(x — 240)° 6 a V2 cos(2x — 45)° b 2 cos(3x — 300)° ¢ 6 cos(@ - 1%) d \/Ecos(aoe - 37”)
7 a Minimum (135°, —=5V/2) Maximum (315°,5V/2) b Minimum (150°, 3) Maximum (330°, 7)

7 ¢ Minimum (157.5°, —8.90), (337.5°, —8.90) Maximum (67.5°, 10.9), (247.5°, 10.9)

8 a Minimum (5.33, =V12) Maximum (2.19, V12) b Minimum (% —2), (13—77 —2>, (25—# —2) Maximum <7—7T 2), (19—# 2>, <31—7T 2)

18" 18" 18’
. 5 M 17 23 29 357 A 47
8 ¢ Minimum (ﬂ, —5.83>, (ﬂ, —5.83>, (ﬂ, —5.83>, (W, —5.83> (W' —5.83>, (j’ —5.83>, (ﬂ' —5.83), <ﬂ' —5.83>

. T T 7 S5 137 47 197 M
8 ¢ Maximum (12, O.172>,<3, 0,172>,<12, O.172>,<6, O.172> (12, O.172>,<3, 0‘172>,(,|2, 0.172>,< 6 O.172>

™ S5 37 7 7w 57 4w 3w 1w o o o o o 5 . o
9a Z,m b0 0 d 57 2 TN 10 a 10247, 1957° b 737, 34.0° 127.3°, 154.0°, 247 3%, 274.0
Chapter 7 Review Exercise
3 120 .. 119 27 5 1-1/3 13 2
1 ii 2bi = i — 6 -, T T T 2T 74 5cos6—0.644) b §=0644 8 0.905 9 1-Vs 0 — 11 ———
2 169 " 169 ° 6'3'2' 3'6 XV 85 PRV
35 .
12 - 13 V12sin0 - 3.86) 14 11.25°,22.57,56.257, 67.5° 17 b a = 0.464, k=—0.559, p= 0.5 ¢ A =1.059, 0 = 1.80

Chapter 8 Exercise 1

1 fx)=5 2 fx)=8 3 Fx)=-2 4 f(x)=2x 5 Fx)=3% 6 Fx)=43 7 f(x)=4x 8 f(x)=10x 9 f(x) =12
10 FO)0=0 M FX)=—2 12 Fly=2x 13 Fl)=-3 14 fl)=2x—4 15 F(x)=2+—
X X

Chapter 8 Exercise 2

1 7(x)=18 2 f(x) =302 3 f(x) =24 4 f(x)=—15x 5 f(x)=0 6 f(x)=7 7 f(x)=11 8 f(x)=8 9 f'(x)=—§3

- o .25 dy dy 2 dy 1 dy 5V
10 f(0 =22 M F0 =245 12 () = e 1B =3 H10x-7 14 =12+ 15 e 16 =
dy 4 4 dy 27, /= oy R () dy dy _ 3081
17 -3t 18 dx710(\/; Vi) 19 F3)=2 20 g(6)=-—5 21 =6 - 18 B67

24 (—% %) and <5, —21?7>

1 19 1 5
1 a Tangent y = 6x — 3, Normal y = _EX +— bTangent y =x—4, Normal y = —x cTangent y = —4x — 3, Normal y = ZX + 2

6
1 3 1 31 1 43
1dTangenty=gx+E, Normal y = —6x + 57 eTangent y = —8x + 12, Normaly=§x+§ f Tangent y = 18x + 47, Normaly=—§x—€
1 4 1 9 28
2 AtA, y=4x—4, AtB, y=3x—3 3y=§x+§ 4 Q(—3,-20) 5y=2x+11 6 22 7y=—7x—?andy=19x—57
8 y=3x—% 9 y=5x—15and y=-5x—-10, y= —5x+ 15 and y=5x+10 10 %

Chapter 8 Exercise 4

1 a (4, —13) Minimum Turning Point b (=2, 23) Maximum Turning Point and (2, —=9) Minimum Turning Point ¢ (0, 0) Minimum Turning Point

1 25 . . . 1 . . . 1 - . .
1d <—§, —?> Minimum Turning Point e <_§' —4) Maximum Turning Point and (E 4) Minimum Turning Point




Answers

4 256
2 a (=2, —13) Minimum Turning Point b (=1, 25) Maximum Turning Point ¢ <§ 7) Maximum Turning Point and (4, 0) Minimum Turning Point

2 d (1, 10) Maximum Turning Point and (2, 9) Minimum Turning Point e (0, 0) Rising Point of Inflexion

1
3 a <1, —%) Maximum Turning Point and (3, —4) Minimum Turning Point b (g 0) Minimum Turning Point ¢ <_E' —12) Maximum Turning Point

3 d (0, 0) Minimum Turning Point

Chapter 8 Exercise 5

224 224
1 <—2, T) Non-Stationary, (0,0) Stationary, (2, —?> Non-Stationary 2 (—1, 15) Non-Stationary 3 a None b None

e (—1.57,12.5) Maximum Turning Point and (0, 2) Minimum Turning Point 4 2

3 ¢ None Quadratic functions have no points of inflexion 4 a (0,0) Stationary b (1, —3) Non-Stationary ¢ (=2, —35) Non-Stationary

b 8b>  bc ) . . . . .
4d x=—,y= — —— + d There is always one point of inflexion for cubic functions
3a 27a*> 3a

1
5 (=1, 3) Non-Stationary and (1, 3) Non-Stationary 6 (g, 4.11) Non-Stationary and (—1, —9) Non-Stationary

10 V1312 =36.2

7 (0,0) Stationary 8 No points of inflexion, (0, —3) is a minimum turning point. 9 y = —21x + 36

Exercise 6

Chapter 8

1 Vertical: x = 0, Horizontal y =0 2 Vertical: x = 3, Horizontal y =1 3 Vertical: x = 0, Oblique y = x

4 \ertical: x = 2, Horizontal y =1 5 Vertical: x = —2, Oblique y=x—2 6 Vertical: x =3, Oblique y =2x + 9

7 Vertical: None, Oblique y = x — 2 8 Vertical: None, Oblique y = x 9 Vertical: x=—1 and x = 4, Horizontal y =0

10 Vertical: x = —1 and x = 1, Horizontal y =1 11 Vertical: x = —3 and x = 3, Horizontal y =3

12 Vertical: x = =2 and x = 3, Oblique y =4x + 4

Graphs of the following functions, including asymptotes, stationary points and intercepts: K
11y A
14 e 15 Ly 16 ||/
:v (—0.414,5.83) : :
1 1 1
' | STHE [ 5
1| @41,0172) . v
] — s @ =" i 1
~10] /1 x —4l 0 x (=2, -8) ,’:
1 1 1
I 1 // :
1
1 : / 1
1 1 /
1 1 ’
X s
Y= X +a YT
(0.124, 3.33)
17 Vi 19 oy I 1
1 H 1 1
1 H 1 1
1 1 H 1 1
I 1 110 1 1
VA NV [ [yt ngugi = i
AN N 2 e |
N * 5.7\1—2 [0 3 fix M
1 1 2 : 1 1
1 I H 1 1
1 I H 1 1
i ! i i
I H 1 1
X X _(2x+5)x—-4)
Y YT y_(x+2)(x—3)

Answers
22 y
—20, 0 ZOK
4 Xy
VT2 I
Chapter 8 Exercise 7
1a y b y y d y
4
0 X 0 X 0 X 0 X
-1
1e ¥ f y y h y
3
/ —1/
0 X 0 X 0 X -3 0 X
(=2,-1)
3
0 X 0 X 0 z\x 0/ X
2d y e y y s} X
—Ns/z X o 1 5 X 0/ IN\X 0| a c x
2 h y i y
10 3\/6 x 2 0 2 x




Answers Answers

3a y b y c y d y 10 1M1 y=1,x=1,x=4 12 a=-4b=18

L7 (5.36, 8.87) 13 a b y
1

X

|
|
1
1
1
1
X 1
+ + + + + + 1 /7
—10 x -2 0 X —1/o0 X — 0 X

1 1 7 5 1 6 —21 3
R4
't
1
1
1
1

X (2.3

/
/

4
4
V.

% 1

4a YA b y | c oy d Uy \ (—3.36, —4.39)
- : T : :
1 .
! . ! ! o ! ! Chapter 9 Exercise 1
H T 1 1 1 1 ! 1
| 1 |K/ 1 1 _L 1 d d d d d
] _J 1 1 1 1 21 ! a a _ _ ay _ a a _ 2 @ _
0 il = 0 : - Zi 0 il X : 0 71 1 o seccx 2 o cos x — cosec x cotx 3 o cosx+ 12x 4 o 5sinx 5 o 7 cosec’x 6 o 3 sec x tan x
-] 12 1 1 1 : 1 : % dy
| ! | | | i i 7 —=18x+4sinx 8 — =7 —5cos — secxtanx
1 1 1 | 1 1 1 ax dx
1 1 1 1 | ! | _
' : ' ' Chapter 9 Exercise 2
4 e y f y \ g vy 1 1 h y
. ! ! 1 fx)=2x+4) 2 f(x)=42x+3) 3 f(x)=63x—4) 4 f(x)=2005x—4) 5 Ff(x)=-35-x)> 6 f(x)=—-87—2x)*
! 1 1
1 d d d , d 2 a 2
! o 7 d—i= ~20(9 - 4x)* 8 d%:=48(2x+3)5 9 Fi=%(3x+8)’7 10 d—i=13—0(2x—9)§ 1 Fi=2(6x—5)’?
4 oy
— : B N & 2 dy 3 dp dv 75
0 X NI X _ al lom X A1 X Y B3 9 x) = — 42 1(x) = _ 8x)2 ar_ _3K)3 N _ 72 e 5y
: 1 2: : /_5 12 o 2(3x 2) 13 f(x) 20(5x — 4) 14 f'(x) = 56(3 — 8x) 15 ok 18(4 — 3k) 16 -2 (8 — 5p)
1 1 1
H I I dy dy ) dy 11 dy dy dy
1 1 — = = = - = — - = 2 —Z = . — 65— 2
: : : 17 o 4cosdx 18 o 3sin3x 19 o 2coszx 20 o 6sec”bx 21 o 9sec9xtan 9x 22 o 6 — 3 cosec” 3x
1
23 & _ —2 cosec 2x cot 2x + 12(3x + 2)> 24 & _ 5cos 5x + 30(3x + 4)~F 25 & _ 3sin?xcosx 26 & _ 8 tan 4x sec? 4x
5a oy b Ly ! ¢ y d by ! dx dx dx dx
i i i i i d d d d
i 1 1 1 1 27 Y126 + 3cos?xsinx 28 —y=—30(3x—4)’6—25ec22xtan2x 20 Y= 360(3- ") 30 1=(x+1)’%sec2(VX+1)
1 1 : : : : dx dx ax 4 ax
: b; 1 1 \ 1 1
30 x -2 9 4 0 2\ \13 0[\13 * Chapter 9 Exercise 3
1 1 1 1 1
1 1 1 1 1
| i i i i 1 f(x)=3e* 2 f(x)=7e” 3 f(x)=—4e™ 4 f(x)=—-10e"> 5 f(x)=54e> 6 f(x)=2xe" 7 f(x)=2e""> 8 f’(x)=%
1 1 1 1 1
' ! ! ! ! ’ 1 ’ 2 ’ 2x dy X dy X dy X dy 3x X
. 9 f(X)—; 10 f(X)——; 1 f(X)—m 12 &—|n4'4 13 &—“’110'10 14 5—6“’15'5 15 a—3e —In3-3
e y
dy 1 . dy 1 dy 1 dy . 1 dy B 1 dy
- = — . — = — = — = . — — = X _ + — — = -
(_3,%)(_1’%) 16 o x In2.2¢ 17 o xin2 18 o xin8 19 o In4.4 ns 20 o 4e 2 cos 2x x 21 o tan x
“. 1
/\ ay &y 1,
x 22 ——=cosecxsecx 23 —— = —sec’(Inx)
| : dx dx  x
-3 —10 4 X
Chapter 9 Exercise 4
dy dy : dy dy dy _sinx
1 &—x(25lnx+xcosx) 2 dX—x(Bcosx xsinx) 3 dX—3xe(2+x) 4 € (3 sin x + cos x) o x + In x cos x
. : dy , dy o ady dy
Chapter 8 Review Exercise 6 = cos’x —sin*x 7 = 3C0s3xcos2x —2sin3xsin2x 8 = (x—1)2x—=1) 9 i xX*(x = 2)*(3 + 4x)
1 P00 =3-4 2 - 3 Y 3 T 4 o4 5 hx) =450+ 60x+ 19, h(x) — 90X+ 60 6 y— —6x+ 16 10 L obe@rEx+2) 1 Lo 1@ - 1) 12 Lo o+ 53— 270x +28) 13 2= 6(5 — 20%3x + 4)(1 — 5%)
16 dx 4 4 ' y adx dx dx ax
y 19 2 50 1 17 {5 28 14 & _ (3x + 4)’[9sinx + (3x + 4) cosx] 15 & _ 5%(In5- cosx —sinx) 16 ﬂ=x2<3 log X+L> 17 & _ e™sec 3x(4 + 3 tan 3x)
7 8 |——, 5 |maxTP, (=, ——=|minTP 9 y=5x+1, y=—-x+—, |5 = ax ax ax ° In 6 ax
2°2 3' 27 2 2'\3" 3 dy dy 1 dy 5
X
— = +1)? - (2x - — =4 +— — = +3)+
,.\ / 18 o 3(2x + 1)* cosec 3x[2 — (2x — 1) cot 3x] 19 o 4 <In4|ogsx <n 8> 20 o In(2x + 3) %+ 3

d X(x + 1 d
-10 2 6 21 —y=8x In(x2+2x+5)+¥ 22 —y=e3xsec a-Z)3+2tan[2x -2
dx X+ 2x+5 ax 4 4

d d d
23 d%(/ = —3x‘5<4 tan<3x + g) - 3x sec2<3x + %)) 24 d—}; = x((2 Inx + 1)sin x + x In x cos x) 25 d%(/ = e*(x + 2)[(3x + 8) tan x + (x + 2) sec? x|

B8 637




Answers

Chapter 9 Exercise 5
e*(cos x + sin x 6x(x + 6 - 2 - ex—-5
1 pp = SCOXEENG -y JBUEE) gy S Ttanx = TxseCx g T o lnx g ST 5)
cos? x (x + 3)? tan? x 4x? (x — 4)?
-3(x + 12) 4(2xIn4 - 1) x—2 dy e¥3x-2)
6 f(x)= 7 fx)=——— 8 fX\)=———7—"— 9 fX)=—— 10 —=——F—
W a7 e BT Oy P aT T w
1 1
g @ _xme O RS gy TN w2y 2cosax—3sina
dx (x + 6)? dx (In(x — 4))? dx (e — e¥)? dx =
tan|x + =) - 2
15 dy _123x - 2)(4x+19) oy (x+ 1)sinx+xcosx dy x4 15410)  dy anx Ty
dx (2x + 3)* ax e dx (x+5) g cos<x+z>
_ 2 T -3 T
w0 ﬂ_ 2 cosec ><<2x 3>In(3x 1) EVan 1co‘[<2x 3)
dx (In(3x + 1))?
Chapter 9 Exercise 6
e A S d _1-xw-2x _dyy dy 2 -y)
dx X dx  y dx_6\/;<y2 dx  x(x + 3) dx 2y —x dx &+ 2x—2y
. dy  —(3cos3x + 2e*y%) dy  —sin(x +y) dy 4 dy  —3(x+y)? 1" dy  Y(8-—¢€) —dyx+y)
dx 3e%? dx 1+ sin(x +y) dx  1+1Iny dx 3x+y)? —¢ dx x+y)P*By —x)
. y
12 dy  x dy  (2+3y)° —3x@2+3y) - X 13 dy cosx —4y diy_(4x+1)<—5|nx—4&>—4(cosx—4y)
dx  2+3y d (2 + 3y)° dx  Ax+1 o (4x + 1)?
dy 1 dy 3.5 1.5 .
14 X a2 15 y_EX_E’y_E)H_E 16 —19. Answers given
Chapter 9 Exercise 7
@1 L d 0,y 2 d 3 o
X /25 — X2 X Ve - ¥ dx 100 + x* X 9 -4 X /1 - ox? x4+ e
d - d d
o _ 1 g ¥_ 1 g H_

& N —xrd+3) K 28—+l K /T (nsxp

Chapter 9 Exercise 8

. dy 2 , . 3 . dy 5x 7 2 4—4x,
1 fx)=2x—-5 2 &:6(2)(_7) 3 f(x)=—85|r18)(—5xZ 4 a=secxtanx—5e 5 f(x) = xe ™3 — 4x)

_ 3.¢os 3x — sin 3x 8 dy _ sinx — 4xsin x + x cos x

d
6 d%zx(z Inx+1) 7 fx) 9 f(x) =3In3- sinx + cos x)

e* dx e
x4 3log, x
d B 2 dy xInx(x+18) + x(x + 9 d o)
10 Yoxin2z T 4 Y ( ) Fxx*9) o, Y 6(sin2xsinax + 2 cos 2xcos dx) 13 L= 12
dx x—-4) ax (x +9)? dx ax /1 = 4x2
—<L+ 2cos‘1x)
d d —(sec x cosec x + In(cot x
14 f(x) = =X 15 d—§=sinx(|nx+1)+x|nxcosx 16 d%: ( = (), f'(2)=—23—0
-+ dy —y(2x + e" o) 4x3? — cos x
18 Fay= T2 49 Y 4 V) e &YXy )
64 dx X2+ 2eYy dx  (sinx — 3x%?)
Chapter 9 Exercise 9
3 4In4 -3 7 17 3 13 2 =27 4 , —2
el - - = x4+ — y=—"x+ — — =
1 1 20 3 2 4y Xty Xt 6 e 7 (0,0) and (2, ez) 8 (0, 0)and (e o )

9 (0, 0) rising point of inflexion and (3, %) max TP
e

6

98

Answers

Chapter 9 Review Exercise

I
—_
—

1a603x—2)>3 b 14x(3—2x2)7 ¢ 6—3tan3tsec3t d 48e% e P 3In3 2 a 4e*sin3x + 3e™cos3x b PR cot x

e [ 1 3 2 1 2 bxy ¥y
2 5 — - 2-3tan3x-——) 3a-—"- b -
C a2+ 4) x+4 -1 1o\ M4 4 3 Inx  xInx
2 sin x + 4x cos x — 2x sin x — x% (cos x + sin x) _2xsinx—x2cosx+ 5 —2(1 + cscx cot x + cot? x) 6 16 VX — 4w Vx 7 3
e e y (1 + cos x>2 2 4
14—
sin x

8—% 9% 10 x=0 112533 12 y=

N U

13.-22x—1)"? 14 a6sec2ttan2t+5 bi3+57 ii5 15 a—-1 b

(G

X
4

Chapter 10 Exercise 1

4
1 v=V500ms~" 2 Allthreesidesare V50cm 3 6.83cm 4 5.62cm, 4.22cm, 16.9cm 5 4.16cm, 6.56cm 6 3.66cm?> 7 785 8 b?r

450x — 60x°
9 x=y=75cm. Itisamaximumvalue. 10 b V= 60<%) 10 ¢ x = 1.58cm. Itis a maximum value.
— _ 2
11 t=6.29seconds, t = 12.6seconds 12 11100 13 12.5Yen, 24.1Kmh~" 14 20 15 a ~ s X=§ b A =M ¢ 42cm?
Chapter 10 Exercise 2

21 15 2 31 =1 21 =1 5

1 128mwcm*s 2 S 3 5 4 1640N, 5 216cm’s 6 0.954ms 7 1.49cm’s 8 0.283cms 9 3
m

. 2 4
10 a (ah —asinf,a—acosh) 11 100cm3~' 13 a §cms’1 b ?Wcmzs’1

Chapter 10 Exercise 3

1 v=3%ms’1 a=—3ms? t=2335econds 2a8ns' b 16—-12t ¢ —20ms™? 3 a —4(1-2t) b t=%second ¢ Oms™?
2 - —si 3sint + int— + —tsint+ 2si
4a v=t cos t tcoszt sin t b —174ms' ¢ a=t sint + 2% sint — 2t cos t 32cost tsint+ 2sint 7 Period = 7
t-1) (t—1)
et — 2t -1 —ef 2e%(t* — 68 + 42 + 6t — 1 —10e*
8 a 5=% bv=—o ca= ( > 3 ) da=£ 10 a v = 3kcos(kt + ¢)
(=1 9 (-1 9
T — 2C 1 In 300 12) In 300 In 300 10 In 300
1 = =0.0213ms? 11 a k=—1| v=emi ] + ——f =———ewt3t+ —t 62
O0b ¢ 7K ¢ a=0.0213ms a 100n300 b.v=e < =0 t) ca 5 © 3t =0 t d 0.629
2 1 2 1 4 31
ini =2 t=> = __ t= = ms ' g=— -2
12 a Minis(2,1.39) b v : 71 t=2 ¢ a g w1y t=2 d v 45m5 a 4050ms
ot — 3(s? + 2st — 2t
13 a v= s ba=¥ ¢ s=t-17FV3)
t+s (t+5s)3

Chapter 10 Review Exercise

1 240kmh™ 2 a 13ms2 b t=4.70seconds and t = 1.05 seconds

1

2 ¢ Maximum velocity is 0.541 ms™" Minimum velocity is —1.35ms™' 3 Tcms” 4 3=262cm b=227cm 5 —-16
w

6a A=2mrh+mr> b 430cm ¢ 1120cm? 7 a 6tsin 5t + 15t2 cos 5t b 0.457 hours ¢ 0.304 hours 8 a (7 — 2x) sin x

8 b 1.12units> 9 %cmZ s 10 —%ms’Z 11 a 6.28 hours. b 6.28 hours. 12 73ﬁcm3 s 13 a BC=2(x — hcsch)

3
13 b 2xh + h¥(cot® — 2csch) ¢ h(2x —h\V/3) 14 a t=2minutes b %cm min~' ¢ 27.7cm?min™" d 1.48 minutes

Chapter 11 Exercise 1

31
1a 1X3 b 2X3 ¢c3X3 d4x1 2Weekl1|2 2 Week 2 1 Week 3
4 4

o b~ =
N
[ENENENEEN

- O N

The operation is addition.

Magazines Newspapers
Alan 8 5
Bill 7 3
Colin 5 6




Answers

8 4 12 -18 -24 3k 6k

3a (20 -8 12| b| 6 -12] ¢|-4 -k| d <3(1k__k1) 2(k0_1)> 4a k=6 b k=01 ck=1 d k=0,3
28 —16 4 18 24 12k 4k
-11 5
1 10 =2 7 1 9 =2
4e k=— f k=5 g x=0,y=11 5 a notpossible b ¢ not possible d 6 O e f
2 0 4 g 1 -1 3 o 3
18 5 1M1 29 29 39 -1
- - +k 2+
5g|-8 15| h < 115 j5> 6a (7264 ;;) b (-26) c|6 22| df11 41 -9 e </f2 7k3 ik 72/1<>
-4 37 12 -7 2 =29 2
7 + 3k* — 4k
=5 45 4 45 45k + 4 45 45k + 4 45 + 39% 4 — 18k 9 9%+ 12
6 f 7 a b (4 d e
14—k 39 -18 39 39% -18 39 3% -18 39 —18 27 27k -6
1+ 2k — 2k?

7f<_(i1 7_011,() 9<_6 84_9k> h<_264 168) 8a x=2,y=1 b x=0,y=1 ¢ x=10,y=1 d x=4,y=-3

-6 52 — 5k -99 63

1900
13 -4 40 -13 3 2 4 12700
2 _ 3 _ — = =
9 A (12 _3) A (39 _12> 10 a A <5 . 2) b B 1300 ¢ AB (20800)
1100
9
Total number of calories consumed on day 1 and day 2. d i (33500). Total calories consumed. i (14> Total number of people dieting on each day.
3 4 7 13
6 2 6 3 20
iii (4300) Total number of calories consumed by one man, one women and one child. 11 a P=|10 1 3 b Q=1 c | 31
3 9 2 0 18
8 3 3 27
-1 6 -7 9 -6 0
12 a <_4 1> b (—6 _4) C <0 —6) 13 m=1,n=-6 14 k=10 16 c=5 17 c= -2
5+ ¢ 22 -15
4 1 -3¢ 8 13 a b
18 PQ—(5C+4 c )QP— 2 8 -6 19 a x——g,y—10 b x=-5y=0 cx—?,y—o 20 <0 a>

3+ 12+2c -9

Chapter 11 Exercise 2

11 6 29 2 25 8 37 33 9

137 137 274 37 333 333 304 152 76

1a L<5 2) b L(m *7> c LC *8> gl o 72 1 12 L "yt 5 1

1M\-3 1 4\3 2 76\9 4 137 137 274 74 37 74 38 19 19

24 38 1 5 5 19 17 9 1

137 137 274, 74 11 222, 152 76 38,
3 43 31

11 sy 1 (k+2 -k _17ﬁ Y_El 18 18 b p

19 _W<73/< k) /<2+7/<<172k 3k> 2 X= s = 5 é Z= o 11 3a -30 b44 c78 d 190

14 18 18

4a cos?f+sin26=1 b —sin20 ¢ —2 d2abc e cos’h+sin®0—3sin?0+tan*0 f —y2+y—2 g a’—a’b—ab®+ b
5a 4units’ 5 b 4units> ¢ 20units> 6 a Collinear b Not collinear ¢ Collinear 8 k=-1.22,108 10 c= -5,45

8\ x+1 3—x

Chapter 11 Exercise 3

15 17 5 17 11 19 9
1ax—7,y——7 b p=-21,9q=-14 Cx=g = d x=7,y=17 2 a X=3Y="3 ba_ﬂ’b__ﬁ

5 22 16 69 1 Sk + 2 1 33—k 3¢k—1)
2cx7—7,y77 dxf—?,yf—? 3a x= 1) 3/<+1'k¢§ b x= 3—k2'y7 S_kz,kaﬁi\/§

- + — -
12 _ —13k 7,/<¢i d 31 — 33k 5k — 6

1 1=x—3 x—1
M y=-33638 12 x=y=1 13a 6'QA-6) b X=/ 14b7(X X >

2
9

5 . ) . .
k# —=,1 4 a Unique solution b Unique solution

3¢ x

“Tk-57" 11k-5 1 T3t k-5) Tk k-5 3
4 c No unique solution d No unique solution 5 a c=1,0. Linesare parallel. b ¢ = —2. Lines are parallel.

700

Answers

6 a Consistent. Lines intersect giving unique solution. b Consistent. Same line giving infinite solutions. ¢ Consistent. Same line giving infinite solutions.
7 p=3 8 Ar=-6,x=1,y=-1

Chapter 11 Exercise 4

1a x=-1,y=9,z=-13 b x=10,y=10,z=-36 ¢ x=2,y=-4,z=-3 d x=2,y=-1,z=2 2a x=-3,y=2,z=4

1 2 55 40 64
2b x=-2,y=1,2z=4 ¢ x=-1,y=1,2z=2 d x=4,y=-5z=2 3 a x—4,y—§,z——§ b X=7 V=727
1 . : . . . '
3c x=§,y=1,z=—2 d x=2,y=3,z= -2 4 a Determinant = 6. Unique solution. b Determinant = 0. No unique solution.
. . . : . . 3 59 28
4 ¢ Determinant = 0. No unique solution. d Determinant = 0. No unique soluton. 5 a x=-1,y=-1,z=1 b x= —E,y= —E,Z=E
1 1 74 3 9
5¢x=-1,y=-2,z=4 d X—Z,y—z,z—z 6 a X_E'y__ﬁ’z__ﬁ b x=2,y=-1,2z=-1
35 43 13 5 —24x 21 -3 2 4
6 X=eeV = 8?33 d x=0,y=2,z=3 7 a x—#,y—)\,z— 7 bx——ﬁ,y—ﬁ,z—g
19 — 51 A - 11 4 -2\ — 7 2
7c =T,y=)\,z=T d X=A,y=u,2=% ex=§,y=0,z=§ f No solution. g No solution.
50— 10 5 15 7 )
7h x=4y=4z=6 8 a x—Z)\—S,y—)\,z—f b X=—maY =i~ ¢ No solution.
1 3 _2
5 5 15
. 44 — 4\ 31 11 1 7 2 1
8 d Nosolution. e x= 11 ,y—)\,z—11 f x=1y=2,z=-3 9a 0 5 10 bx—15,y——5,z——9
1M a0 bc=3 c¢cx=Ay=A2z=-2A 1 0 a
6 18
2 —4b ,
12 a=—— 13 a -2k-11k+37 b k=-786,236 14 a=36
b+ 20

Chapter 11 Review Exercise

1 kK 1
1 Risan n X p matrix Risan m X p matrix 2 A=1or6 3 a < > b x=1y=-k 4 x=1,y=8

K+ 1\-1 k
1 k+3 5 X 0
k> — 5k — 4
5a |1 3 k+1llyl=| k+2 bk=§ cz=ﬁ dlfk=§thereisnoso|ution.
1 1 k 4 2k — 1
. —k® — 2k* + 29k — 22 k> —6k+14  k*—5k—4
5 d Otherwise x = 8 3k V=53 %" 8-k 6 a=-1,b=3 7a3p-3g—-r=0
17 + 3 51 + 11
7bSolutionisnotunique.X=T/\,y=/\,z=—)‘T 8b k=-3 9 p=3,g=-5 10a c=-25,05,2
36 39 50
+ +
10 b (14 16 20 ¢ Since M is singular, A must be singular. 11 k=5 12 b c=-3 < x=—1 2“,y=z\,z=%
15 18 22

13a a=7,b=2 b x=-1y=2,z=-1 15 a=1 16 a=4,b=-1 y, =16z, + 362, — 58z;

17 y,=—18zy + 11z, —3z3 y3 =13z, + 12z, — 1723

Chapter 12 Exercise 1

1a a=1 b=1§ c=6 b a=% b=0,% c=-8 ¢ a=§ b=-3 2a PO=i—-4 b |PQ=VI17
-3 1
3 a AB=<2> b ABj=V13 4 <3> 5a V34 b V53 ¢ VO d V29 e V21 f V57 6 a Parallel b Parallel
=5
13 V62
2 -6
6 ¢ Notparallel d Notparallel 7a c=6 b c=-7 ¢ c=6 8 133 9 ﬁ 10 a Not parallel b Not parallel ¢ Parallel
2 1
V62




Answers

3
1 PQ=<§> QR=<:4> PR=<:2> IPQl = V13 |QRI = V21 |QRI= V52 |PRI=V13 12a R=|3
5

4 — 1 4 -3
122b Po=| 2] O0R=| 4 | sR=|-2| RrRP=| —2] ¢ IPQI=V21 |QRI= V21 ISR =V21 IrRP|= V14
—1 2 -1 -1

4 —1 4 -3
V21 V21 V21 V14
2 4 2 -2
12f PO=|-—=|or=|—=| sR=| —=—= ]| rRP=| —=%
V21 V21 V21 V14
-1 2 -1 -
V21 V2 V21 V14
4 4 6 69 75
14 SU=—-a—-b 15 a——1,b—1 16 p——7,q—7,f——7 17 X—_g,y—g

Chapter 12 Exercise 2

1a 3 +4 -k b 6i—2j—9% ¢ —2i+11j+2k d 17i—21j— 16k e —3i—6j+49% f 20/ — 25/ — 84k

1
19 -5mi+27mj+17mk 2 a 17i+16/ b V421 ¢ 43.0° 3 g=1 Ratiois1:2 4a AB=b—-a b AC=E(b—a)

3
5 —
1 1 -5 -= -2 6 3 4
4 c CB—E(b—a) d OC—E(a-rb) 5a <20> b V425 «¢ 2 d <8> 6 a <10) b V136 c<5> d 5
10 7
1 k ka+ b
7 a 1+k(b—a) b 1+k(a—b) c (@a—-»b d T+ &
8ai (D=-a iCA=-b—-a iiBD=b-a ivAX:lb vXD:gb b AC= ok C BX= 2k
3 3 4c 3c
- m + n)b 2m + 3n +9)b
9aBE=m7b 7bEF=L cCF=73b dAF=a+¥ eED=—a+(7)
m+n+3 m+n+3 m+n+3 m+n+3 m+n+3

1M aBC=b b FH=b—-a ¢ AH=b+c d AG=a+b+c e BH=b+c—a 12abDG=d-a—-b
12 c FA=-b—-c—d 14 a AB=¢BC=-3,AC=c—a,0B=a+c b Theyare perpendicular.

Chapter 12 Exercise 3
1a1 b -1 ¢29 d2 e7 f54 g40 h25 2a -5 b6 c¢30 d -9 e3 f55 g —26 h13ab587 b 86.6°
3 c248 d129° e 54.0° f 50.0° 4 p.q=14,c059=,/% 5 aandd,aandf,bandc,bande. 6 a —% b 11 ¢ 175 d -3,2

El

5 . 1
i+ j+ k
V35 V35 V35

9 x=179 or x=6.5 10 70.5° 16 lItis arectangle since ABC is 90° but we do not know if AB = BC

Chapter 12 Exercise 4
1a —14i—-5-8 b —14i—5—-8 ¢ 14i+5+8 d 28+ 10j+ 16k e 14i+5 +8k f 42/ + 15+ 24k g 24
21V3 9V/39 18 3 22 817 2 1 1 54
a2 p2¥X= (6 7a i+ j+ k b\~ 8a ——i———j+—k b /=
2 2 V817 V817 817 986 Ve V6 Ve 55

9_3i+3j—1k10 V74
Vie V19T V19
16 PQ =25/ — 5/ + 10k and PS = —6i — 14j + 2k Area = 10\/1734 units?

341 units> 12 V6 units> 13 V756 units? 14 /850 units? 15 /234 units?

units?>. - 11

Chapter 12 Review Exercise
. P . . . o . . 5cosf + 3
1 ii V378 units® iii —10.8/ + 9.6/ — 1.2k iv29.6° 2 a 6i—12j+(2p+ 1)k b p=4 4 V2-2cos60 5 5 cing + 2

6 0 8 0.70210 a = % — 20 11 a Ahas coordinates (2, 4, 6) B has coordinates (6, —3, 0) C has coordinates (4, =7, —6)

3
11 b 50.2 units? 11 ¢ —; d 96.3° e 22.6units® 12 m=?
0

702

Answers
Chapter 13 Exercise 1
0 1 4 0
Tar=|2 |+A-2] br=i-2/+AMi—4—-2k) cr=|4|+A[-5] dr=5+2/+k+A3i+6/—k) e r=-=3—j+A2i—}))
-3 1 3 12
s A 2 4 -3 7 2 -2 3 -1
1fr=<1)+)\<_7> 2ar=|1|+A[=-3] br=1]+Al-2| cr==-2|+Af 9 dr=|4|+Al -9
2 =1 0 2 3 -6 -2 1
-3 4
4 - -1 +4
2e r=<_3>+A< 03> 3a r={-2|+A[-7| x=1+30y=-2+rz=-4-52 X3 =y+2=2_5
3 3
+ + 2 -
3b r=i—2—4k+ABi+j—5k) x=-3+4Ny=-2-702=3+3A X43=y_7 =233
. . 1-z
3c r=j+k+Ai—=3k) x=Ay=1,z=1-312 y=1,x= 3
4 -1
y-1 _z
3d r=|1|+A| 2 X=4-=Ay=1+2)2z=2A 4—X=T=E
0 2
_ _ _ 1-x _y+1 2-z B _ _ x=2 y+5 z+1
4a x=1-2\y=-14+3)2z=2-2X s =3 — 3 b x=24+3u,y=-5-uz=-1+4u 3 - 7 - 2
_ 8 — + — +1
Ac x=2+4my—=8—-Tmz=—-1+6m X 2-°"Y_ZT1 4 iony—-1-3nz=7-n X 1_YT1_5_,
4 7 6 2 -3
x—4 6-Yy x—1 y+6
4e x=4+35,y=6-5s 3~ 3 f x=1+2ty=-6-5t SRR
-7 3 -4 =1 4 5 -4 0 3 4
5ar=(6|+A1 b r=|-5|+gu| 3 cr=|0]+m|3 d r=(-1]+n| 1 6ar=|-5|+A 3
4 2 1 5 -3 4 5 -1 -1 -3
2 1 5
5 = 4 - =
|2 24 55 5 o 46 1 32 1 g 49
6 b —1 +/\—§ cC r= —g + Al -2 d § + Al 1 e r= —g + Al 2 fr:7+/\—4
1 7 7 ; 4 -9 1 3 7 0
2 3
3 6 g
7aNo bYes ¢cNo dVYes eNo fYes 8 r=| 7 |+ A[—9] Position vector is 0
-1 2
0

9 11 7
9 Crosses the xy plane at (=9, —7, 0) Crosses the yz plane at <O, 11, —§> Crosses the xz plane at <—7, 0, _Z>

10 a r=2i—j+ 5k + A3/ —j + k) Crosses the xy plane at (=13, 4, 0) Crosses the yz plane at (O, —%, g) Crosses the xz plane at (=1, 0, 4)

2 1

10 b r=[6]+ Al =1] Crosses the xy plane at (9, -1, 0) Crosses the yz plane at (0, 8, 9) Crosses the xz plane at (8, 0, 1)
7 =1

11 Crosses the xy plane at <—% % O) Crosses the yz plane at (O, % —%) Crosses the xz plane at (—1?7 0, 1?4)

Chapter 13 Exercise 2

1 a Skew b Intersect at the point (2, 1,6) ¢ Parallel d Skew e Skew f Parallel g Skew

\V 26 V393 \V 154 ) ) 2V 35
2a — b — 1 d —— e Liesonline. f ——
2 3 2 7
0 3 x y—-1 z+2 0 ! y—1
3 ABir=| 1 |+A|4 3= 4 - 7 AD:r=| 1 [+ A| 2 X=T=—Z—2 Coordinates of C are (4, 7, 4)
-2 7 -2 -1

4 a605 b363 c712° d884° e 62.8° 5 a=—2 Pointofintersectionis (1,5, —3) 6 r=<_83>+ r<_23> 7 p=34




Answers

Chapter 13 Exercise 3

— 2
V18 —
4 3 1 3 5 -8 V5 6 -1 4 1 -15
1a —|=—= b r. i— j + k)= cr|f 0O |=— dr i— j + k|=
V18 18 V35 V35 /35 V35 1 5 V1s  Vis Vs V18
_’I -
s V5
1er<1i— 8 i+ 3/<>—_19 fr<_3/’+ 3y 1/<>— 3 gr( 0,3 ;, 32 /<>— 53
\\V74 74 74 V74 V19 V19 V19 V19 V1133 V1133 V1133 V1133
7 20
/354 /557
17 32 6 86 . -3 4 1 3. 2 15
1hr = ir = jf.( i— j + k)=0 kr.( i— j>=
V354 | V354 V557 | V557 V26 V26 V26 V13 V13 V13
4 11
\/354 \/557
-7 4 e
1Ir.( f+—>=o 2ar(55-2k=-2 b r(i-4+15k) =42 cr| 3 |=-3 d r(i+11j-9%) =16
V65 V65

=1

3ax—2y+7z=9 b 4x—-y=-6 ¢ 15x+13y—82=-38 d —-4x+3y+8=21 4 r|-3]=10
7

5 ; 2 . 4 B

Va5 Va5 | Vas

o S S N cji—§j+%k d

1 2 5
‘ j— kK b
V30 Va2 Va2 Va2 7 7

I+
V30 V30

8 The direction normals are equal. Distance

5a

7 r.(13i — 4j — 11k) = 31

8 .
units.
V19

9b r.(i+5+k)=1 c Distance of ar; to origin is

units Distance of #, to origin is units Distance between 7, and , is units

41 14 55
10 Distance of P, to originis units Distance of P, to origin is units Distance between P; and P, is —— units
1 V65 ’ V65 1 * 7 Ves
11 r.(i— k) =1 ry isnotcontained in the plane. r, is contained in the plane.
8 5 -17 17

12 r ( i— k) = Distance of plane from the origin is units.

V89 V89 V89 V89

2 —13
13 r.| =3 | = —— Distance of plane from the origin is units. 14 r = (4i + 3j + 7k) + A2i + 2j — 5k)

17 17
-2

8 9 17
15 b r.(i+j—k)=-9 ¢ Distance of P; to originis —~= units Distance of P, to originis —= units Distance between P; and P, is —= units
1 V3 ’ V3 1 RV

16 a The line and the plane intersect. b The line and the plane are parallel. ¢ The line is contained in the plane. d The line and the plane intersect.

Chapter 13 Exercise 4

1 2 1 51 1 20 —13 4
1a (9,3,—5) b <4'E' —2> C (3, —2, —9) d (7,;,1) e (?,T,E) f (16,—10, —7)

2 a 450° b 232° ¢ 11.0° d 645° e 90° f 559° 3 a 11.7° b 57.8° ¢ 17.6° d 325° e 34.1° f 551°

2 7
Gar=@Gi+)+M14i+17j+13k) b r=|-2|+Al-1]| ¢ r=@i+3)+A2i—k) d r=(—-6)+A-3i—2+k)
0 4
56. 29 ! 3
4 e r=(8i+ 14)) + \(—37i + 61j + 10k) fr=<£i+£j)+/\(36i—26j—25/<) 64850 7ar=[2]|+AN 1] b (-21,0)
-3 -3

8a a=-3 b 742° c 13.9units.

Chapter 13 Review Exercise

19 212 i+ > i r( 3 ;12 i+ > k)— / 7350 20 20 nits? i ——j— —2 j— >y
V178 V178 V178 V178 Vi17g V178 V178 ' 2 V30 V30 V30
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Answers
1 - - 4+2 +
2 iv AD has equation x—1=Ty=¥ BD has equation 2x—4=_79y=6_77Zz v 164° 3 b 3x—-2y+z=5
2 -1 4 6 25
3cr=[1]+A[-2] a4ii (i,j,_—s> i r.|-8|=0 v <—33,_—51,4> 5 (1,—E,E> i 6,-1,4) idiir=|-1]+48
217217 21 2 5°5
1 =1 5 4 6
X—2 y=5 z+1 110 -8 -4 5 —13 -! ! -! !
5iv116° 6 a = = b |z, = — C (== —=) d852 7 r=|-3|+A 1 8a AB=|-3|BC=]|1
1 1 1 33" 3 33 3
0 1 1 0
Ve —-i 2
8b —i+j+2 ¢ ~— dr|1]=3 ex=2-1r y=—1+1 z=-6+2x f3V6 g —=+—"=+"- h (-4,5,6)
2 2 Ve Ve Ve
Co . L 2-x _y+3 . . o
9 i Aliesin the plane. B does not lie in the plane ii >~ a2 =z—8 iii 43.6° iv3.16units. v r.(i+ 3/ — 10k) = =87
10 a -2i+2—k bin=6/+3—-2kandn,=-2i+2j—k ii79.0° di (8 —20 —12)
_13
13 28 0 3
M r=Qi++4k) +ABi+j) ii (-4, —-1,4) iii 0.716 iv (0, —13,18) v (—?,0,?> vir=|-13]+ A 13
18 26
3
7 7 7
12 aiir=(—j—k)+ABi+11j+k) b c= —2. Line of intersection. ¢ ii 13 r=1 0 |+ A1
—4 5
14 a r=2i+3/+7k)+tBi+j+3k) b(8513) ¢ 2x+3y—4z+4=0 ei i+j—k i PO=i—2j—4k iii

14

4 13 513 37 49
5b — cr(i+4+2=-9 d — 16 a (4, =, 7) b x+2y=9 < (7 =, 7> d (6. 63, 3.50, 4.65)
/21 V21 2" 2 555

Chapter 14 Exercise 1

15« 210x 3 —2x 4 2 56x2 6 X 7 x* 8 x° 9 3¢ 10 4x7'

Chapter 14 Exercise 2

1 1 1 5
1 x*—x+c 2§x3+c 3ZX4+C 4§x5+c 5 23—-5x+c 6 2X*+2x* —3x+c¢ 7§X3—4X+C 8 —x'+c

23 1 1 2 5
9§x7+c 10 3¢+c M1 7x+2x2+c 12 2¢+c 13 ?X7—X5+C 14 2x +2x2+c 15 x*+2x* — 9% + ¢

1 1 2 : 9,
16 x—xz+2x3—zx4+c 17 —-3x%+c 18 yz—Ex“‘-f-c 19 y:§x7—2x7+c 20 y:8x—Exf+c 21 y=4x*— 12+ ¢

22 y=§xs—%x2+27x+c 23 y=3°—-12*+16x+c 24 y=—%x’2+%x’4+c 25 y=§x%—gx%+c 26 y=%x%—2x§+c
-2 32,5 Te_1, -1 -2 -3 2. 45

27 y=-6p “+c 28 y=?k4+c 29 V=97~ 357 +c 30 y=-t"'-3t°"-3t"+c 31 y=§t2—§t +c

Chapter 14 Exercise 3

— — 2 — 2 — 2 — 3 743 =1 509
1 y=6x—4 2 y=2x*+3 3 y=4-3x—18 4 y=-x*+5% 5 y=x*-23+7x+3 6y—§xf6x 5

, 1, 3. 4, 818 2, 8,

= 2 — =—t -t ——3 4+ — =—p — —p? +

7 y=16xx—46 8 y 7t 5t 31‘ 105 9 Q 21p 33p 2

Chapter 14 Exercise 4

1 . 6
1 Zx“—ZIn\x|+c 2 4e°—cosx+c 3 5lnx—sinx+c 4 —6cosx—§x5+c 5 8cosx+ 7+ ¢

1 5 e 3
6 5"+ 2cosx+ 3Inx + ¢ 7§eX—EIn\x|—7cosx+c 8ﬁ—10x7+sinx+c




Answers

Chapter 14 Exercise 5
1 1. 1 1 . 5. 1 &
1 —§c055x+c 2 gsm6x+c 3 —Ec052x+c 4 —Zcoszx-t-c 5 2sindx+c 6 2cos3x+c 7 —Esm2x+c 8 gex-t-c

1 4 5 1 1
9 §e5x+c 10 e*+c 11 §e6’+c 12 —gesp-!—c 13 4x2—iezx+c 14 -2 +c 15 y=5|n|2x—3\+c

-

6 y=%|n|8x+7|+c 17 y=2In2x—5+c 18 y=11f8(3x—1)6+c 19 y=21f8(4x—7)7+c 20 y=—%(4x+3)’z+c

1
10

N
-

y= B-2x°+c¢c 22 y:7§(3x72)‘2+c 23 y:f;(2t71)‘1+c 24 y:glﬂBX*'l“FC 25 y=2In3x -5+ ¢

N

3 1 1 .
6 y=-8Ind—pl+c 27 y=-3Ine—-t+c 28 Ee“x-v-c 29 —5c053x—2x2+c 30 —Ee’sx—25|n2x+c

31 l|n\2x -1+ i(3x +4)¥ +c 32 2¢ - g|n|3x +2/+c
2 18 3
Chapter 14 Exercise 6
2 8 2 1—3m
13 238 320 40 5 - 6 —— 7201 8216468 9 1490 10 - 110 12 ——— 13 21 14 —-200 15 312.6

16 0.490 17 0.0429 18 0.549 19 1.85 20 —3.47 21856 22 ——cosp —3p° +— 23 2In|2k + 1]

w
w
N —
w
N
w

Chapter 14 Exercise 7

132 2 % 350 4 % 52 6639 7555 80619 922 10169 110825 12 219 13 27 14 104 152 16 2.27

2

4 4 3p+5
17 5 189 19 5 20148 21 Ihn

8

‘ 22 —%e*zn+%p3 23 k=4 24 a=1

Chapter 14 Exercise 8
64 85 253 2401 863 71 21
1? 261 316 47 Sﬁ T7T 822.19?10408 117122 136 14 153
Chapter 14 Exercise 9
1 1 1 1 125 407 160 Y

10 1.60 11 1.85 12 3.08 13 14 392 15 % 16 —

256 y, x
17 52 1818 19745 20 362 21453 22 321

Chapter 14 Review Exercise

N
w

4 1 1
1a§x3—7x+c b 3 +2¢—-5x+c ¢ —4x%?+c d _6(3_2X)3+C 2 a y=—;+§x“‘+c by=p3—§p8+c

3 1., 3 . 1
2 ¢ y=§t2—§ﬁ+c 3 y=—5x2+8x—2 4a 4 +cosx+c b 7sinx—4Inx+c c gesx—5ln\x|—4cosx+c

1 1 7 1 4¢ 3
B 2x o _ _ 7 L a3x _ _ —4 -
5a 3sin2x+c b 2e*+c czln\4x 3 +c d 21(3)( 2) +c e Je +3(3x H™*+c 6 5+X+c
382 1 1 2 3
== -+ — [ > —¢? = = -
7 a 75 b ;g™ ¢ 3sin2k 8 a e—-e* b36 ¢ 3 9 2In(2p 5)
407 9
10 e 11 a 0753 b 245 c1.78 12 a ) b 243 13 a 133 b 193 14 302

Chapter 15 Exercise 1

3 1 T 1 . 1 1
- - =+ =si + =]+ —e 7 + sin2. — — -9+ —(x*-9)° +
1 cos<9 4 ) c 2 3sm<3x 4> c 3 329 c 4 2e 2 5 2 In8x —9+c 6 54()( 9) C

7 11—6[(zp4+ 12 - 1] s.%m +x)i+c 9 11—2(4x2—3)%+c 10 11—2(3tanx+4)4+c 1M (- 1)P+c 12 11—0[1 — (20505 —1)°]
1 1 ; 1 3

13 —[(6e? -7 +1] 14 ——(cos2x—1)Y+c 15 —(X*+2x—4)°%+c 16 Inx* —=3x+5+c 17 —————+¢
Sall ) ] 3( ) 17 ) | | 2cosx + 8)°

706

Answers

1 1 2 s 1 7 1
18 EIn\ZeX74|+c 19 gln\3sinx712\+c 20 E(3x3+6x719)f+c 21 5(1 —3cos2x):+c 22 gln\Btan2x77|+c

15 1o,
23 o 24 I3 -3x+4+c 25

1

1
= + 2 21+ - 2+ 2p -
9Gx — 3x + 47 c 26 (Inp)* 27 Inle 1M1+c 28 6 In[2p 2p — 5

Chapter 15 Exercise 2

1 —tan 2 4c 2sn'24c 3 cos'X4c 4 3tan'F4c 5 2sin 2 —tc 6 —tan oo —TY2 7 00203

3 3 5 6 3 2V2 3
2 1 3x+ 1
+ —tan” | —/—— | +
) c 13 6tan< > ) ¢

+
3) +c 12 5 cos’(x
+ - - +3
14 Ltan’(ZX 3) +c 15 4 sin”<ﬁ> tc 16 lsin’(u) +c 17 00623 18 sin’1<L> - sin’(ﬁ)
V11 V7 7 3 2V3 V3 3

Chapter 15 Exercise 3

1 V3 pV3 V3
3 18

+ +
8 ?sin”x\@ +c 9 sin'x—1)+c 10 %tan”(%) +c N %tan”(x

X sindx
—+
2 8

. 1. 1 1 2 1 1
1 S|nx—§sm3x+c 2 —Ec052x+gcos32x+c 3 —cosx+§c053x—§cossx+c 4 Etaan—p 5

sin 4x 1 . . 4 6 4 1 1 1
7 ——(12x — 8sin2x +sin4x) + ¢ 8 —Cosx + —C0s> X — —C0s® X + —cos’ x — —cos’x + ¢ 9 —tan’ 3x + gln\cos 3x + ¢

X
2 8 € 32 3 5 7 9 6

1 ) 1 1 1 1 1. 1.
10 a(SX—SIn 4)+c 11 Ztan4x+gtan5x+c 12 —gcos32x+ﬁc0552x+c 13 55|n3p—§sm5p

Chapter 15 Exercise 4

X+ 2)° 2+ 7x)* - 14 2x)? 3 + 5x)?

S T T S S R L )P A 0 L
5 28 42x + 1) 3 30

6;21—)(%—21—)(%— ! +c 7§sin4x—z +c 8 tan'2x+c 91In|3—4cosx|+c 10 —ltanz—ZX +cC
S =01 =20 -0 - 5 2 ; Z 213

X

In 2

2 1 1 1
11 —=cos(3x +a) +c 12 Ze“x“+c 13 +c 14 gln\3x+1\+c 15 Inx>+4/+c 16 Elnlx2+2x+3\+c

3

1 3 1 1 :
17 Zln\x4 +3+c 18 sin'3x+c 19 Z‘[an'1 2x+c 20 H(XZ +6x—8) +c 21 ﬁ(sin 2Xx+3)°+c 22 2" 4 ¢

23 i(1 +x)8+c 24 Nosix+c 25 % +c 26 Ine*+2/+c 27 2(e*+2)}+c 28 i(48x — 4sin 4x + sin 8x) + ¢
12 4 2(cotx — 3) 32

1 + 1 -2 1 1, .
29 Eln\x2 +2x+3/+c 30 ﬁtan”(x )4— c 312 sin’(x 3 > +c¢c 32 2(—x*+4x+5)7+c 33 g(smzx +3)¥+c¢

V2

Chapter 15 Exercise 5
24 36 . 2p = 1)ip+1) -2
%+c 2%In|6x2+4x—13|+c 3 -V1-sin2x+c 4%(x—2)7(3x+4)+c 5 @ )('(3) )
2%+ 1)i(x + 8 2(3x — 4)%(9x + 38 - 2)%8p—1) -7 - -
( )( )Jrc 7 tn-'+c 8 ( ) )+C 9(P )'(8p = 1) 1 6X3+C 1 5X5+C
3 13 20 24(2x — 1) 10(x — 3)
2(p — 2)° . 26\7 (x+5) 125 2(5p +2)(150 — 4)  416V/3
12 & +4p-2F- =1 —15(x + 5) + 75| + +c 14 -
3 (b -2) 3 B St 5) + 75k + 5 + ST 375 125
2 — 4x +
15 w+c 16 ltan“(Z‘[anx)Jrc 17 é[sin‘1x+2x\/1 -xX*]+c 18 l“[an'1 2tan 3+ ¢
X—2 2 4 2 2
Y . 4P PR -1 1 _ 75 4 p 75, 12
19 2sin7'C + T - 2sin o 4 o ] 20 ——tan" (V5 +c 21 2tan o T3 - Ztan 2
9 2sin > pcos(sm 2) sin"' 2cos<5|n 4) 0 \@tan (\ftanx) q 32|:tan 25(5 tan2 >:| 32‘[an 75
-16 8.
22 —————+cCc 23 —tan?'VX"—-1+c¢
1 + tan 2x 3n
Chapter 15 Exercise 6
) e x° —XC0S 2X  sin 2x (p+1)"° 1
1 xsinx+cosx+c 2 4(2)(—1)+c 3 25(5Inx—1)+c 4 5 2 c 5 170 (p—10)—11

, ) er ) X3 5 X3 A3
6 —x“cosx+ 2xsinx+2cosx+c 7 T(ZX -2x+1)+c 8 5(3In3x—1)+c 9 xIn8x—§+c 10

(9% + 6x +2) + ¢

707




Answers

1 1 e
(cosx +sinx) +¢c 12 xsin'x+ (1 =x*)2+c 13 xtan”xlen“ +x]+c 14 eXx—-1)+c 15 ﬁ(sinx+3cosx)+c

N,

N
X

ex Xn+1 ax
2sin3x —3cos3x)+c¢c 17 —(sin2x—2cos2x) +¢ 18 ——[(n+ 1) Inx—-1]+c 19 ———
( ) = ) A (GR) ] S

—
o
‘ [0

(asin bx — b cos bx) + ¢

—_
w

20 m[(Zp-;- 17 '2np — 1) — 2n + 1]

Chapter 15 Exercise 7

1 . 3 1 5V3 3 1 + 2
1 —(1—=x)+sin'x+c 2 Eln\x2 +4|+2 tan"g +c 3 Elnlx2 + 3| + ?\[tan”ﬂ?’[ +c 4 2Inx*+4x + 8| — Etan’(x 5 ) +c

3 2
)+c 7 x—7hx+4 +c 8 %—3X+10Inlx+3\+c

Chapter 15 Exercise 8

sin 3x  cos 2x

+ . +
5 Inx? + 4x + 6] — ﬁtan”(g) tC 62X —6x—4)+ sin”(x
2 V2

2 %(8x%+8(x+1)%+(1 -39 +c 3 %In|3x2+1|+c 4 2tan""2x+c 5 ltan<2x—1>+c

3 2 2 3
) . + 1 —x)®
6 2V1+sinx+c 7 2875 4+c 8 1—__+c 9 tan'2(x+1)+c 10 25|n’1<u>+c 11 ( )(7—8x)+c
(n+1)cos" "x 5 36

25 25 4(3x — 4)? —(5p +1 1
12 x+ —10 Injx + 5/— +c¢c 13 ¥(9x+8)+c 14 L-ﬂ—f 15 tan'e* + ¢

X+5 X+5 135 10(p — 3)° 80

2V3 1 tani

1 . 1 . 3
16 x(1 —x*)? +sin'x+c 17 5 tan 2|+c 18 —Zcot<sm’1§> +c 19 Etan’1 X2 +c

V3

3x

20 \/x—2+¥tan’1 X;2+c 21 _71(|n|x|+1)+c 22 %(3x—1)+c 23 xsin(x+%>+cos<x+%>+c

—2x

. . 1 1 1
24 7 (sin2x —cos2x) + ¢ 25 —2x2cos§+8xsmg+16cos§+c 26 xln\2x+1|—x+5|n|2x+1|+c 27 xtan’1;+5|n\x2+1|+c
e™ 1 1 1 0 sin 26 X sin 6x
——(asi - + —sin®x + —=cos® x + —tan*x + -+ + - -
28 g +4(3 sin2x —2cos2x) +c 29 IS’ x + ¢ 30 3o’ Xx+c 31 4‘[an x+c 32 > 7 c 33 > 2
sin2x 1.5 X 8 x 4 ox 2. 5Xx X 1 sin 4ax
—_— = + - — + —cos’— — —cos’>— + —tan’= — ——x+ — x = +
34 3 6sm 2x+c 35 4cos4 3cos 1 5cos Z c 36 3tan 3 2 tan 3 x+c 37 2 X 72 C
1, 5 1. 5 3 X . 2x P
= + = + —| 2x + =+ + —2(1 = x*)? — +
38 3tan X 5tan x+c 39 16<2X 4 sin 3 sin 3> c 40 —2(1—x°)2—sin"'x+c
3x° 2\V14 V14 X X X x  13In2x — 1|
— — 2x + 3| — N —=—0Cx - + AT A x+ — 1|+ —+-+ 22 +c
41 In 5 2x 3‘ 7 tan ( m (Bx—=2)]+c 42 35 tx 2Inx -1 +c 43 2t 5
Chapter 15 Exercise 9
(x-3) 2 ; 1 126 1927  32¢
1 + 2 —(3x—5)+ —e™7 4+ - + + - 4x + .0791
7 c 9(3x 5:+c 3 2 c 5 23 3 ¢ 5 —cosecdx+c 6 0.079
7 _ZX(ZXZ +2x+1)+c 80.169 9 Ink —3tan'x+c 10 lsin”—zx +c 1 il e+ 1)%+c 12 —llnia *beosp
' b+l 27" s 4 b'| a+h

—(1 + 5x 3 —
13 ¥+c 14 ftan‘(x

3>+c 15 L(12+85in2x+sir14x)+c 16 —-0.142 17 16.5
25(2 + 5x)? 4 32

3,2 4 5
18 3 Cos 2x + ﬁsin 2x + icos 2+c 19 sin (X 2) 4 c 20 L(In x=1)+c 21 sin'x—=1)+c 22 X—(S In2x —x) + ¢
4 8 V33 In 4 25
e ¥ VX 11 1 ;
23 244 24 210 25 W(smx —3cosx)+c 26 E(ZX +70)+c 27 gtan X + ?tan x+c 28 5sin 2x+2V1 —4x* + ¢
2 —(1 + 3a 1 V1 — 4x? 4
29 —tan‘*(\fstan5>+c 30144 31 03T g oo YT 0 330 34 ™ 35 00280 36 1.50
\/5 2 3a+ 1) 3 2 16

1
37 —Zln\cos 2x|+c 380

Chapter 15 Exercise 10
1 , 4— ¢ (2a-1)33a+1) -4
10215 2448 3 0.148 5942 6 Z(4—x2)z 7 0.227a*> 10 5 11 T 12 566 13 11.7 14 3.03

708

Answers

Chapter 15 Review Exercise

4 (x+2\(3x -4 K2 — 4) 1 _
1 e—e+1 z—<x )(3X >+/< 3 ) 4 xarctanx = SInj1 + 2 +k 5 0.307 6a=25,b=2,sin’1(XT)+c

15\ 2 30 C3vE

e ex 1 1 X+ 3 a .
7 a=107 8 — 2 2x*+2x+1)+k 9 a y== b 0 10 garctan +k 1M —Eln(3—bsmx)+k 12 0.690
13 a (0,1)isamaxmum b y=0 d 3—1 141 15bi %” i %” i %" c %T(n+1)

Chapter 16 Exercise 1

X3 (B3x-7) 2 ; .
1 y=§—cosx+k 2 y=T+k 3 y=—§(1—x2)7+k 4 y=—xcosx+sinx+k
5 y=-InT—sinx+k 6 y=—e€’|1—-——|+c 7 y=-—-(1-15x)2+k 8 y=—_(4x—sindx)+k
2k 2k 3 8 4 .
9 y=E(3X+2)5+kX+C
10 y= —Injcosx] + kx +c 11 —ﬁlnx—%+k—xz+cx+d
y = ~incos X Y= 288 " 2

k3 o 1 1 3 T
= inx+—+—+dx + = 24+3-= == - +
12 y = xcosx_4sinx 6 > dx+e 13 y > Inj4x* + 3| 3 In19 14 y 2.0 4x 7 2

(2x—1)° 239
=+ X+ —= = Tx— + X+ x +
15 y 120 2x 240 16 y=2xtan" 'x—Inl1 + x|+ x+5

Chapter 16 Exercise 2

2
1 1 1
1 y? = —Injcosx +k 2 tan'y= Eln\x| +k 3 E'”B + 2y = —§In|4 —3x+k 4 y=lIncosx+sinx +k

5 V*=2¢Inx—-x*+k 6 e‘y=—<g|nx—k> 7 Iny=4sin‘1g+k 8 s>=3(tsin""t+ (1 — )7 +k)

—2x

e
2

3x - D" 3x—1)? i -
o 3= 11) 4 5 "k 10 v2=s'”2§at

-(3-x) 1 3, —e
=——+ + = =
13 Iny 5 In4 5 14 zyz 3

+t+k 11 y=|n( +k) 12 In[y|=§|n\x2+2x|+/<

—2x

3 1
+o+— - =nx—1-
2 "o 15 —coty=Inx—-1-1In4
1 3 1 3 0 .
16 EIn\Zy2 +3= gln|4x2 =1+ 5131 - gln 317 = %(2 sint — cos t) +

7
7+7
4 5

L S
18 3sm 35—2 >

N

Chapter 16 Exercise 3

3 —o sin nt g
1 y= —Injcos x| + k 2x:%+kt+c 3x:%+kt+c 4%:In|1+x3|+9 5 tany =tanx + k
n

dz dy Bx*  BX® Bx T
—=14+— lz=x+k = + k) — 7 y=—-—— +— V=—-4 +—)+6
6 a o o tan™'z=x 6 ¢ y=tan(x + k) — x Y= %A " 1oa * 2aa 8 cos( t 7

9 r=4tInt—4t+24—-20In5

Chapter 16 Exercise 5
3 2 _ 345
v=47t+t s=§+% 2av=%t4+10 2b —6134ms’ 2¢ s=-—ob 410t 2d —29900m 3 26.6m

_sin 3t _cos3t

a tz T
= = + — — = —— — — — + = — + —
4av 3 S 5 13 4 b 3ssconds 55 5 t—=2In/=1]+14 6 v==+,/2 2cos(5 4>
2se® — & + 25— 1)° + 223 8137
7 v=+ Sefeg 8 V=i\/% 9a 7%ms" 10 b % 112260 11 b v=220e2% ¢ 108m




Answers

Chapter 16 Exercise 6
12176 1b 107 1c574 1d890 1e 104 1 f
5
2d0622 2e113 20965 2g 128 3 Z%a
9 41976;7 10 726> 11 —4ncos(n + 1w

2060 19327 1h 123 1i108 1j274 2a 8 2b 598 2c 0592

4 145 51940 6 842 7 5cm, 196cm? 8

1
12 a —Q2sin'x+2xV1-x)+k b %(Tr—ZSin"a-s-Za\H —a%)

4

(—1,0) (1,0) X

w
3.35, >
Chapter 17 Exercise 1
1a18 b 38 c¢112i d60i 2 a12i b 15 ¢ —-24i d —-52i 3 a240i b -32 «c45 d 9% e -72i f35 g —90i

4a—% b 2 cgi d —-16/6 5a9 b -1 6a

. 5 7 1. 3.
_7+7 J— [
9 b 373 C 2/ d1l e 1 4/

Chapter 17 Exercise 2
1a 8+16 b 18+28 ¢ 7+i d 14-21/ e —7+11 2a 3-5 b 13+2i ¢ -20+10 d 7+13/
3a —4+19 b 47+35 ¢ 742 d 115—-111/ e 306 f a?+b> g 1+70/ h 17 +44i i x*—y*+2xy
3 j mm?>—-3n%)+iBm—-n) k (—m®—18m?+ 12m + 24) + i3m* —6m?> —36m +8) 4 a 3;_i b _151;10/ c 7;92&
ag 21033 o 2% — y? + 3ixy g 344 30 (2x = 5y) + i(5x + 2y) x(y? + 3x2 + 2ixy)
29 42+ y? 5 202 X2 + )P X2+ y?

5a -4 b —-11-2i ¢ —-237-3116/ d -8432 -

5 14 15
6d x=5y=12 e x=-6y=-3 f x=—2y=—-—=- g x=-21,y=20 h x=y=+/— i x
17 17 2
. _ _ _ 33 2591 _ _ _ 53 _ 8
6j x= 3,y=1 k x= 769 = 169 7 a Re(z) =27,Im(z) = -8 b Re(z) = —185,Im(z)— 185
72 61 2a 12 ab 3a
7d Re(z)=—,Imz)=— e Re@)=—————,Im(z) = — - f Re(z) =0, Im(z) =
@ 65 @ 65 @) 4+b° 16+a° @) 4+b> 16+a° 2 @

5376/ 6 a x=15y=-7 b x=8,y=0

2 2
7 g Re(z) = —597,Im(z) = 122 h Re(z) = cos?ﬂ, Im(z) = sin?ﬂ' i Re(z) = —128, Im(z) = —128\/3

X
x 12 _ Y% ga g
14y 25

+4i, -1 —4i b 1.10 + 0.455/, —1.10 — 0.455/

8 d 385+ 1.69, —3.85—-1.69/ e 192+ 1.30i, —1.92 — 1.30/ f 0.734 — 0.454/, —0.734 + 0.454/

8 g 0.704 — 0.369/, —0.704 + 0.369/ h 1.59 + 1.42j, —

—1+ V3 —3+/V/51
X:# C X:f d X 3

10 c *—-8+25=0 d X*-3%2+7x—-5=0 e X

_ -3:+1V6

c x=0,y=-3

_ 72 29
TR
117 41
e(z) = m, Im(z) = m
2xy
X2+ y?

¢ 2.12 —0.707j, =2.12 + 0.707i

1.59 — 1.42i i 0.541 + 0.0416/, —0.541 — 0.0416/

10 a xX>—4x+13=0

—3+i/V95
X=f

9a x=-34i

b xX>)-6x+10=0

-8 +25x—26=0 f x*— 10X+ 20x> + 90x — 261 =0

Ma x>—4x+53=0 b xX*-8x+25=0 ¢ X*—14x+85=0 d xX*—2ax+a’+b>=0 12 x*—10x>+42x* — 82x +65=0

—214 + 735i

133 1—/ 14 a3 —1+42,-1-2 b2 —1+3i,-1-3 15T35’ 16 -8+2i,-8—i
26 — 2i 21+ 3-1\V3 3 9 88 — 966i

Bza=—pa="p 1 20 p=-g9=5 21 ——

17

348 — 115/
13

Answers

Chapter 17 Exercise 3

1a iy b iy C iy d
z,tzy=—2+7i

iy
Lo |atn= 34 7~z =6—1i 7tz =—4-3i

+
Zl ZS ZZ + Z3

X x X
\ 2 2, 4 1 2y 7

) 17 %

7tz

1y 3

e . 2 a 2<cos§ + isinz> b V8 [cos(—%) + isin(—%ﬂ C \/%[cos(z.%) +isin(2.94)]

z3—z4=1+4i

5 2 d \V41[cos(—0.896) + isin(—0.896)] e 10(cosO +isin0) f 6<cosg+fsin§>

% 3 a 4V2eT b 5221 ¢ \/53e™85 d \/82e 4 e 8e¥ f 2¢fF

15V3 15,
g - —

Y242 ¢ 5V2-5V2 d 374-100i e + i f y > 5

2 2 2 2

V- Vs A5 3vV2  3V2. \f _215

V370
5

4 h 167 —403 5a r=%V313,60=0825 b r=V701,0=138 ¢ r=V370,60=0487 d r=4 , 0 =1.41

6 a Root1r=2656=217 Root2r=2656=-217 b Root1r=3\506=111 Root2r=\56=—1.11
6 ¢ Root1r=\7,6=0714 Root2r=\7,0=-0714 7 ai z =13 "% iz, =52 i z; = 25 %% jy z, = 2%
7bi r=650=104 i r=32560=-146 iii r=26,0=-0129 ivr=256=117 v r=580=-250 vir=750=-222

7 vii r=25,0=—-133 viii r=150,0 =0.763 -
8 a and b ¢ Rotation of 5 radians clockwise.

iy iy
. 3 . (37
9a z= \ﬁ[cos(—o.714) +isin(=0.714)]z, = V2| cos E +isin 7

X X
23
—9 _ 7 z
H =273 “ 9 b |72 = V14, arg(z,2,) = —3.07, 2—1 = \/g arg(i) = 1.64
2 2
z, =351
23, 4 7. 1 +iV3 -1 -1V3 . N
= - + = = — 4+ — =1+
10 z, =3 53/,22 13 13/ Mb z=1+0i, > : 3 12 bi 16 ii10
iy 10 + 67i
' 14 a 1[cos(0.841) + isin(0.841)], 1[cos(—0.841) + isin(—=0.841)] b 1.68 radians
—14 + 25i 3
106z, + 39z, 15 a r=§,6 =123 15 b ¢ No.
106z, — 39z,
X
3 12
w/4




Answers

Chapter 17 Exercise 4

1 . L 1 .
— —50) + - —90) + - =0 + =
243[cos( 560) +isin(=56)] d cos(—960) + isin(—90) e cosZG /5|n20

1f Lcos —10 + isin —10 cos0+isin0 h cosl —=)+isin[—=) i cosg—7T +isin3—77 i cos| =)+ isin[ =
a2 3 3°)] 9 2 2 4 a) 1o 10

2a (cosf+ising) b 4(cos6 +isin6) ¢ 6(cosd +isinB) > d (cosf +isin@)F e (cosf +ising) 2 f (cosf +ising)E

1 a 1024(cos 100 + isin 100) b cos 2560 + isin 250 ¢

. 5 .. 5 . . . .
3a cos8) +isin8 b cos§6+/sm§0 c cos30+isin30 d cos —isin® e cos110 +isin1160 f cos30 — isin 36

1 o 3 .3 . 3 .. 3 . T .. . . . .
-0 + — - = —m + = — + — +3i,—-2— . — 1.55/,—0. +1.
3¢9 cos60 isin—6 h cos47-r /5|n47-r i cos41-r /S|n47-r j cos12 /sm12 4a 2+3,-2-3 b 0644 1.55/,—0.644 + 1.55j

; 37 . 37 ; T . T : 7 LT . . ,
5 —— |+ - g — | + —_— 5 — |+ -— .69 — 0. -0. + 1. —-1.37 = 1.
4c 2 [cos( 4) /sm< n >:| 2 |:cos< 12) /5|n< 12)], 2 [cos<12> /sm<12ﬂ d 1.69 — 0.606/, —0.322 + 1.77i, —1.37 — 1.16i

4 e 1.45 + 0.354/, —0.354 + 1.45/,0.354 — 1.45j, —1.45 — 0.354/ f 1.54 — 0.640/, 1.09 + 1.27/, —0.872 + 1.42i,

. . : 357 . 357 ! 237w . 237 : Mo . M
-0. - 1.67i, —1.62 — 0. 5 -+ = 29 - |+ - 5 — )+ -—
4 f 0.132 — 167/, —1.62 -0389 g 2 |:cos< 36 > /sm< 36 >:| 2{cos< 36 ) /sm< 36 ﬂ 2 |:cos< 36 > /5|n< 36 >:|
4 g 24 cod =)+ isin(— 2 cos 27 + i sin{ 2TV | 2 cosl 227 ) + i sin[ 227
9 36 36) ) 36 36 )] 36 36

5a . b 4 d
iy
I8 o 1
3
o ™
A |, 3 3
2w 2m [
3 N3 IVAX3 !
L/ X 3
1 om 1 X 3N\,
3

157 7 T 9 1 V3
H 15 H H _915 _ _ —
7 b Real partis 2. Imaginary partis —2 V3 9b tan< 16 ) tan( 16)’ tan<16>, tan<16> 10 2 i 2

11 a z, = 5[cos(—0.927) + isin(—=0.927)] b % 12 Product = 4, Sum = =2

20 . . 2m A7 . 4w 6w . . 6w
15a z, = 2<cos7 + ISII'17> b 2= 4<cos7 + /sm7), Z = 8<cos7 + /5|n7>

+ isin<—67w>:|, 7 = 32[cos<—4777> + isin<—47w>} 25 = A|:cos<—27w> + isin<—27w>:|, 27 = 128(cos 0 + isin 0)

2 . .
15 d Rotate 777 anticlockwise. Enlargement scale factor 2.

128 16 b cosz +isinz cos| -z + Jsin -z C Cos| _2m + /i sinl _2m
3 3/ 3 3 3 3

15 ¢

17 ¢ 26+6z4+15z2+20+1z—§+§+% d a:;—z,b:%,c:g,d:%
1 r=V\148,9=206 2 k=-2 3 a=-2,b=5 44 5b 4294967296 6 x=—%y=—61—5 7 ¥ —-52+10x—12=0
8 Real part :%, Imaginary part 2% 9 V3 10a [7=2 arg(z)z% b |24 =4, arg(zz)zzg

Answers

14 L
10 c i . §2V3 i3 qrp g, V3 S1oV3
c y 2 2 2
2 2 2 2
2meA pB 11 ¢ cosO +1isin0, cosl-!—isinl, cos(—l>+isin(—l>
N3 2 3 3 3 3
2 1
3 2w
2m 3
X 3 R
J2_17
1 3
. . 3V3 5 16 17 31 17 31
. == = = = — = - = = —— 4+ =
11 d Each side has length V3. Area of triangle 2 12 a a 3,b 5 b a 2 2 . b 2 a
13di a=32,b=-32,c=6 i6 14 z=5+/,0=6—/ 15ai cos°f—3coshsin’f +i(3cos’Hsinh —sin*0) ¢ 232\0[2
2r 3 .3\V3 7 5 10k + i(k* = 21)
1 i1 o= =+ i 17 =5 -= =198, -2=< == 1 —_— k=4V21
6 ai i == ¢ 3 > 4 5,3 arg(z) = 1.98, =2 = Re(2) > 8 a 129 b
. . 3 0 O
— + — —
192 1,~ ’\@, 1-iV3 0 3 0] dx=-1,y=2=2 21a2-i,-2+i b ‘
2 2 00 3 iy
B
21 ¢ (V3,2V3), (-V3, -2V3) —2+i
0 X
2—1i
A

Answers are given when asked to form a conjecture

Chapter 18 Exercise 3

n _ n 1 n
1 D”=<é zzn 1) 2 E3r+2=zn(7n+3) 3 >4r—7=n2n-5) 4 Anyvalue =21p

r=1 r=1

5 sum of the first nodd numbers=n?> 6 n*+2n+2 7 n*+4

Chapter 18 Review Exercise

+ —
8 (n+1)!—1 16 M"=<” 1 ”)
n 1—n

Chapter 19 Exercise 1

1 a Continuous b Discrete ¢ Continuous d Continuous 2 mode = 4., median = 4, mean = 4.15 3 mode = Blue
4 b 81-90 ¢782 5 16.7 6 a 1.58m. b Thereis no information about the ages or gender of the students. 7 0.927

8 a People below this height are not allowed on the ride. b Mean = 1.79m




(3]
(=]

Answers
Chapter 19 Exercise 2
1 Nationality of students 2 Age of members of a golf club 3 Weight of bags of nuts
lgg' 40 - _ 16 -
I 2 o 14
80 1 £ 301 2 121
7 70 1 % % 10 -
§ 901 £ 20 s o8
g 50 1 6
= 407 10 4
30 1 2
20 1
S 9 555 Q5 8 V V V V V
5 2 9 g E 235 é’ = = = = =
g@g;g%ﬂno VI VI VI VI VI
2 23 R
. Z. & & & 8 R
Nationality of student Weight
4 Salaries of teachers 5 Weights of eggs 6a Spanish test marks b 21.0
25000 32000 40000 45000 65000 44 495 575 69 74 8 16 21 27 30
7 Heights of bOyS 8 Heights of giI‘lS 9 median = 13,
Age of children
Grade 7 at a drama workshop
144 152160 168 192 133 145 151 157 169 60
) ) > 50
10 estimate median = 25 Grade 8 2
Age of mothers giving birth 133 145148 151 169 % 40
160 E 30
140 §
=
g
O

—
o
(=]

—

(=]

—
[
(=]

11 12 13 14 15 16 17
Age

(=)
(=]

Cumulative frequency
®©
S

11 estimate Q, = 12,Q, = 21, Q; = 24

40
0 12 estimate Q, = 20, Q, = 20.5, Q; = 21.25, 10th percentile = 19
13 estimate Q; = 35m, Q, = 42m, Q3 = 48m, 35th percentile = 38m, gsth percentile = 54m
18 22 26 30 34 38 42
Age
Chapter 19 Exercise 3

1a 0,=10,I0=8 b Q,=59510=65 ¢ Q,=67,1Q=39 d Q,=176,/0=89 e Q,=40,/0=3
2 The two sets have a similar spread as 1Q = 3 for both sets. The average age for set B is less as the median is 18 and the median for set A is 19.

3 Box and whisker plots. Medicine IQ = 1, median = 2. Law IQ = 2, median = 3. Law students rated the lecturing higher but there was a greater

spread of opinion among this group.
Rating 4 a228 b374 ¢334 d550 e9.17 5631 6 x=501,variance = 2.61

Medicine @ 7@ Q,=1051/Q=28 b x=110,5= 162

1 2 3 5

Law

Answers

Chapter 19 Exercise 4

1ia 0,-83,0,=99,0;=119 b x=98,5=179 iia Q =183,Q,=263Q;=298 b x=238s=602
1iii a Q, = 34000, Q, = 45500, Q; = 57250 b X = 44500, s = 14300 iv a Q,=0.62, Q, = 0.755, Q; = 0.845 b x = 0.724,s = 0.189

2 Graph 1Q =3 3 Daniel Graph, median = 185.5, range = 167 Paul Graph, median = 198.5, range = 71

4 x=402,5=29.1, Newmean =462, s=335 5 x=166,s=144

Chapter 19 Review Exercise

1 a Continuous b Discrete ¢ Continuous d Continuous 2 Red 3 x=76.0,s=164 4 1.49

5 Height of students 6 a | b 175 ¢ 40.9
100 |
12 335 395 51 60
80
)
£ 60
% 7 estimate Q; =16,Q,=23,0;=27 8a Q,=1,/10=1 b x=163,5=151
£ 40 -
9 X = §&264,s = &41.70. After bonus, x = 6296, s = §46.70
20 1
10 a 299 b 00336 11 a median=135 b IQ=11 12 a 313 b 9.84
o o o o o o 13 a 156 b x = 44 minutes
s I @» © & 3
V V V V V V
= = = = = =
Vi Vi Vi Vi Vi Vi
(=) (=3 (=) (=3 (=3 (=)
8 & I " 9 5
Height
Chapter 20 Exercise 1
1 1 1 1 1 3 2 1 13 9 13
1a4b2c52a10b2c10d53a4b20c10d20e04a0.48
. . . . 7 922 1 1
4 b Because the probability of either a novel or a mathematics book is 1. 5 No. P(AUB) # 1 6 a Tl 1155 3 8 a 3 b 15
13 13 2 1 5 1 3 1 5 1 1 1 1 2
7E EE§ 932 bg Cg d1er§ gO10a7bg Cg dg 95 fZ g§
1 1 1 13 1 4 1
1M a01 b1 c05 125131140.72 15a§ bﬁ CZ d§ e§
o . . . 23
15 f Because it is not possible to have one die showing a 5 and for the sum to be less than 4. 16 3
1 1
17 a 3 b 5 ¢ 1 The events are mutually exclusive because it is not possible to have an even number that is prime.

18 a Events X and Y are not mutually exclusive because 2 fish of type A and 2 fish of type B fit both.

18 b Events X and Z are not mutually exclusive because 2 fish of type A, 1 fish of type B and 1 fish of type C fit both. ¢ Events Y and Z are mutually
exclusive because the event Y does not allow a fish of type C and event Z does.

83 1
19 0.15 20 a % E
Chapter 20 Exercise 2
5 3 9 4 1 7 1 2 1
1a E b ; 2 a E b Z C E 3a E b Z C ? d E
1 1 2 2 1 1 181
4 a ﬁ b 6 C ? 5a g b E C E 6 0.0768 7 a m




Answers

14 2
7 b No, because P(AUB) # 1 8 7 9 a b 3 4

N —

CD
BD

> wWw O T
=
@)

AB AC AD
A B C D

1 25 1 1 3
1a03 b05 2a 1 | b36 C% d §<4(<4<4)1 ez fZ
6_3 (33)L 1
/ (335 < 4
2
= 3 i / <4 =4 l
/\13 A3 3)36 | ( )4
S o S
o S 1
\3 3 3)§ 5 =4 (4 =4 4
1 3 1 7
3a b012 c032 d03 e0118 4a o b ¢, dg
}W (R W)0.12
3
}R%_ _ 5a . b2
) W (R W)008 Tu )l
W (R W)0.56 1
mﬁ/ <
O ® Wyoa / H Ty
i
I\T Tl
5 7
5c¢
) 5d % e% 6 a 4 %
/§H (HHH)12—2 \ *v vV V) i
1 1 TP T
1 g1 11 1l
2 & 1 /\C VO 11
T BHT i3 \ lil vV ocv 28
1 H\ %/H (HTH)lz_z 7 C/ =
2 I i r~c Cc o X
2 \ 1 i 121
3,0 MDD 56 1 3 21 27 17
3_H (THH 2 = 7a — = = 0 = fF =
/3 ( ) 1 6ecqr Tagy by ey d0 e T
1 1
1 L w71
3 /& . Sa% b% c0.6289a% b%
N T (THT) 15
2 5 1 2 2 5 2 2 3
2 H TTH 2 0a—- bZ< ¢c2 112 12a% Z 2
\y( ' 2 0ag by <y 2 23 b5 g
5 ONT
\ 13a02 b 044 140521 15a 012 b 0.36
Nt T &
3 12 16 2 003 b 034 ¢ 025 d 012 17 a 0.815 b 0.149
Chapter 20 Exercise 4
3 2 45 8 TR
120974 b6 ¢6 22082 b24 3081 4, 5735 6 7. 8ai o il00212 iii 00153 b 0.0839

9 0.84 10 a 0222 b 0074 ¢ 0.144 d7 11 a 0.00103 b 0479 ¢ 0524 d 0561 12 a 03 b 035 c0.075 d 03

1 1 1 1
13 a 61 b 61 c 19 14 a 0.0191 b 0.00459 ¢ 0.164 15 a 27000 b 90 300

Answers

Chapter 20 Exercise 5

1720 2 16065 3 24 4 60 5 10080 6 604800 7 241920 8 201600 9 a 36 b6 c12 d24 10 70 11 a 90720 b 5040
11 ¢ 2520 12 a 40320 b 5040 ¢ 2520 13 a 4989600 b 1270080 14 a 5040 b 4320 ¢ 720 15 a 42 b 10 16 a 9000000
16 b Increases by 16000000 17 a 831600 b 176400 ¢ 151200 18 119 191 20a4 b 16 c24 d62 21 a60 b 30
22 a 28 b 28 ¢35 23 a 120 b 90 24 756756 25 70 26 210 27 3185325 28 33

Chapter 20 Exercise 6

3 1 1 1.8 1 1 2 2
1a 100 bZ cE d — 2 a 362880 b|9 ||9 c189 3a15b15 4a360b3 c3 5 a 3838380
3 5 12 1 o1 .3 03 1 1 1 1
Sb% c£6a10440 bﬁ cﬁ 7 a 16 bl2 ||8 |||16 8 a 3150 b30 c45 d6 9a720b15
1 1 7 1
9 ¢ % 10 a 3628800 b % C E d %
Chapter 20 Review Exercise
1a % b Events are not independent since P(Black) X P(Brown) =% and P (Black M Brown) =%
Events are not mutually exclusive because P(Black NBrown) # 0  Events are exhaustive since P(Black U Brown) = 1
1 1 [5\2 10
220995 b3 3a151200 b 10080 4a o b 00670 c gx<g> 5 .3 662 7 a 453600
19 8 4 4
7b 90720 362880 8 55 9a 15 b .o c .o 100888 11230240 b 30238 ¢ 126 d32 12 _ 13 a 360
13b 216 140048 15220160 b - ¢ - 16a L 2 1 b i 1 3
4 56 42' 17 AkY Az/Y (AY) 35
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Chapter 21 Exercise 1
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Chapter 21 Exercise 2
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Chapter 21 Exercise 3
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Chapter 22 Exercise 2
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Chapter 22 Exercise 3
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