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13 3sinax — 5cosz ~ /34 cos(z + 3.68)

14

15

a 2sinz + v3cosz ~ /7sin(z + 0.714)
b i A=V7 i b= 2.43
7

REVIEW SET 1B ———

7
10

11

13
15

1

1 — ——Eﬁ p— p— ——3
SInN & — 3 tan x 2\/5, cosec T Yok
. 1
secr — —3, cotx 55
a + '
E ’U‘ — f%u[f[.’f!’.f
. 1 . Y= L‘:l’_:li-'.i-‘.l't“::r: '
: A : : :
f?ﬂ' —?ri Y ﬂ' 21r§ g
b translation < units right
_bm . V3 _ 1
€Tr = 5 O & 4 5 b =2+ 7
a secx b sinx ¢ CcosT
a cosf b —sind ¢ 5cos20 d —cosft
e cosecfl f sin 20
120 119 120
a 69 b %5 ¢ 1T
— _2r _®m _ T i —
a r=—-5, -5, —5,0r 5 b 0= 3
- T\ 3*/’_—\/_ 9
5111(94——) 12 tané = 5
3sinz +4cosx & 55111(:54—[]927) 14 1.5 m
b y=2sec2x hasrange {y |y < —2 or y = 2}

1 1
-+ — 1 has no solutions.
l-|—\/§sinm l—ﬁsinm
EXERCISE2A ~

1 1 3 5 1
a 2° b 2 ° ¢ 27 d 2° e 2 °

4 3 3 _4 _3
f 2° g 22 h 2° i 2 ° i 2 .

1 1 1 3 _5
a 3° b 3 ° ¢ 3° d 3° e 3 °

1 5 4 5 2
a 7° b 3¢ ¢ 2° d 23 e 77

1 3 4 . _
f7 3 g 3 1 h 2 ° i 2 3 i7"

1 3 1 5 _3
a x° b z° c x ° d z° e xr °
a ~ 2.28 b ~ 0.435 ¢ ~ 1.68 d 1.93
e ~ (0.523
a V5 b % ¢ 93 d mym e x23/x
a 8 b 32 c 8 d 125 e 4

1 1 1 1 1
f3 3 37 h 15 57 I 35

EXERCISE 2B _

1
2

al b =

a x° + 2zt + 2

C .T}

nr\/_

b 22;1: _|_2:1:

c x+1

d 72% 4 2(7%) e 2(3%) -1 f 22422+ 3
3 1
g 1+5(27%) h 5% +1 i 2 +2° +1
3 1
i 322 4+5(3%)+1 k 2x? —x* +5 | 23T _-3(22%)-1
3 a 2%2¢42¢+l_3 b 3%¢ 1 7(3%)+ 10
¢ 5% —6(5%) + 8 d 227 4 6(2%)+9
e 327 —2(3%) 41 f 42T 1 14(4%) 4 49
1 1
g r—4 h 4* -9 I ©— — im2+4+—2
£L £
k 7% —2 4772 | 25 —10(27%) 227
h a 57(hT+1) b 10(3™) ¢ 7T7(1+ 7%
d 5(5™ —1) e 6(6mTL —1) f 16(4™ —1)
g 2"(2" - 8) 5(2™) (22
5 a (3"42)(3® —2) b (2% +5)(2* — 5)
¢ (4+3%)(4— 3%) d (54 2%)(5 —27%)
e (3% 4 27)(3% — 27T) f (2% + 3)2
g (3% +5)? h (2% —7)2 i (5% —2)?
6 a (2°41)(2*—-2) b (3* 4+ 3)(3* — 2)
¢ (27 —3)(2*% —4) d (27 + 3)(2* + 6)
e (2% +4)(2* —5) f(3$+2)(3$+7)
g (3*+5)(3* —1) h (5 +2)(h* — 1)
(77 —4)(7TF — 3)
1
7 a 2" b 10® ¢ 3° d — e 57
5?1
f(3)* a3 hs i 5
g8 a 3m+1 b 146" c 4" 4+2" d 4 -1
e 6" f 5™ g4 h 2" -1 i%
9 a n2ntl b —37!
EXERCISE2C
1 a =5 b r=2 ¢ x=4 d =0
e r=-—1 fﬂ:z% g r=—3 h =2
2 a:c:% hm:—% cm:—% d;:c:—%
Emz—% f:r::—% 9:1::% hmz%
_ 1 - 9 _ 7
' r=3 |l x=3 W r=-—4 I::c——i
m x=20 I‘Iﬂ:z% 0 = % p = —6
3 am—% b no solution cm:%
_ 1 _ 1 _
d:{:—g e r=—3 f = —1or3
F a x=3 b =2 c r=—1 d =2
e x = —2 f o= -2
5 ax=1or2 b =1 ¢ r=1or2
d r=1 e =2 f =
g =1 hn z=1or —1 | =
| = —2o0rl K =2 Im:%
6 z=48, y=1
EXERCISE2D =~
1 a I ~14 n ~ 1.7 n =~ 2.8 v ~ 0.4
b 1 z~1.6 iz~ —0.7
¢ y = 2% has a horizontal asymptote of y = 0.
2 ad(c b B c E d A e D
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Domainis {z | z € R}
Range is {y | y > —2}

17
1

i 2 =4
i 16
y=4
Domainis {x | x € R}

Range is {y |y > 4}

oo

- i 0
im -7
y=1
Domain is {x | z € R}
Range is {y |y < 1}

10
11
12

13

14

n O o o o

IV as ¢ — 00, Yy — 00
as T — —oQ, yﬁblJr

i AY i
y =2
SN SR et
y=2-20 il
- P >
¥

v as = — 00, Yy — —00
as ©r — —oo, Yy — 27

4 y—o-eqg i

iv as z — o0, y — 37T
il

Domainis {z |z € R}
Rangeis {y |y > 1}
y ~ 3.67

v y=1
Domain is {x | x € R}

Range is {y | y < 2}
y ~ —0.665

v y=2

i Domainis {z |x € R}

Range is {y |y > 3}
y ~ 3.38

v y=3

Domainis {z | x € R}
Range is {y |y < 3}
Yy ~ 2.62

v as ¢ — 00, Yy — 3~ v y=23
as T — —00, Y — —O0

a=>5 b= —-10 b y =310

P(0,25) b a=15 ¢ y=3.5

Domainis {z |« € R}, Rangeis {y |y = 2}

Domain is {x |z # 0}, Rangeis {y|y >0, y< —1}

Domainis {x |z > 1}, Rangeis {y|y > 0}

(fog)(z) =3V" —9

Domainis {z |z > 0}, Rangeis {y |y > —8}

(go f)(x) =+3% =9

Domain is {x | z > 2}, Rangeis {y |y = 0}

iz =4 i =3
i f(z): y=-3, g(z): y=1
ii f(x): Rangeis {y |y > —3}
g(z): Rangeis {y |y > 1}
i f(x): y-intercept —2, g(x): y-intercept 2
\\ly ¢c —1+ \/E
glx)=14+27°
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15 a =~ 3.46 b r~ 2.46 ¢ r~1.16
d z~ —0.738 e r~ 1.85 f ==~ 0.0959
g r~ 6.03 h =z~ 50.0 I =z~ 31.0
EXERCISE 2E.1 N
1 a 100 grams C A TV (grams) (b4l 507)
b I ~131¢
i ~197 ¢ 400 Wi(t) =100 x (1.07)"
i ~ 507 ¢
200 (10, 197)
(4,131) t (hours)
% 10 20
2 a FPy=0>50
b | & 76 possums il =~ 141 possums

il ~ 396 possums

c A P (possums)

400
P(n) =50 x (1.23)" (10, 396)
200
(5, 141)
0 (2, 76) n[yearsh)k
0 10
d ~ 11 years e ~ 11.1 years
3 a 4 people b = 393 people ¢ =~ 19.9 days
4 a Bp = 200
b a = 1.1, the bear population is increasing by 10% every
year.
¢ = 1350 bears d =~ 159% increase e =~ 24.2 years
5 a 1 Vo i 2V b 100%

¢ =~ 183% increase, it is the percentage increase at 50°C
compared with 20°C.

6 a A(t)=5000x (1.1)! b i £6050 i £8052.55

t - d =~ 4.93 years
10 000 A(t) = 5000 x (1.1)!

(5, 8053)

5000 t (years)
>

0 2 4 6

7 a a = 1.08, the expected value of the house is increasing by
8% per year.

k = 375000, the original value of the house was $375 000.
0 =~ 4.98 years

8 a When t=0, V=c—-60=0 b k=—-1=-0.2
c = 60
C = 48.6 mS_l d ‘ V{m 5_1)
60 V=60 — 60 x 2-9-2
40 (12, 48.6)
20
t (seconds)
0 =

0 b 10 15 20 25

e The parachutist accelerates rapidly until he approaches his

terminal velocity of 60 ms—1.

9 =~ 2.27 hours

EXERCISE 2E.2 R
1 a 250¢g b i =112¢g il =504¢g i =226¢

10

n O o O

O

W (grams) d = 346 years

W(t) = 250 x (0.998)¢
(400, 112)

(800, 50.4)
(1200, 22.6)

0 1000  t (years)

I ~ 80.9°C I ~ 75.4°C I =~ 33.3°C

T(¢) = 100 x (0.986)"

(78,33.3)

t (minutes)
0 .
0 20) 40 60 80 100

1000 g
i ~812g i 125¢g i ~9.31x107 "¢
W (grams)

1000
(10, 812)

W(t)=1000x 2=003¢
(1000,9.31 x 1077)

i t (years)

S —
0 200 1000
~ 221 years e 1000(1 — 279-03t) grams
P(t) = 400 x (0.92)*
I 368 orangutans Il &~ 264 orangutans

(100, 125)

P(t) = 400 x (0.92)¢

{ (years)
0 5 T

~ 8.31 years, or & 8 years 114 days
Lo = 10 units b ~ 2.77 units ¢ ~179m
between =~ 23.5 m and =~ 44.9 m
$24 000 b r=0.85 ¢ 7 years
I 22°C i 6°C i —2°C
T'("C)

0

20
T(t) = —10 4 32 x 2—9-2

10

15

- g
{ (minutes)

 J
~ 839 min or ~ 8 min 23 s

No, as 32 x 2792t > (0 for any value of t.
Wo b ~12.9% ¢ 45000 years

i
A(t) = 150 x (1.48)3, B(t) = 400 x (0.8)* + 100
I t=~4.16years il t = 3.45years Iii t = 1.69 years
The mitial weight of the 1sotope 1s 10 mg.



ANSWERS 809

b a = 0.7937; each day the isotope’s weight 1s decreasing by
~ 20.63%.

¢ ~6.30 mg d 1 = 5.21 days il =~ 9.00 days
11 ~ 33.2 minutes or =~ 33 minutes 13.2 seconds

EXERCISE 2F N—

1 The graph of y = e® lies
between y = 2% and
y = 3%,
2 One 1is the other reflected
in the y-axis.
3Ip
hE a e* >0 forallx
b i y~4.12x 1079 i y~9.70 x 108
5 a ~=7.39 b ~ 20.1 ¢ ~ 2.01 d ~ 1.65
e ~ (0.368
1 — 1 3
6 a e’ be ” ¢ e 2 d e’
7 a ~10.074 b ~ 0.099261 ¢ ~ 125.09
d ~0.0079945 e ~41.914 f ~ 42.429
g =~ 3540.3 h ~0.0063424
8 a e’ 42" +1 b 1—e%® ¢ 1—3e”
9 a e"(e"+1) b (e"+4)(e®"—4) ¢ (e —6)(e®” —2)
10 a Ay
et 2
b Domain of f, g, and his {xz |z € R}
Range of fis {y |y > 0}, Rangeofgis {y|y > 0},
Range of his {y | y > 3}
11 a

-

et M ) L
“LS

b Domain of f, g, and his {xz |z € R}
Range of fis {y |y >0}, Rangeofgis {y |y <0},
Range of his {y | y < 10}

¢ For f: as z — 00, y — o0
as © — —oo, y — 0T
Forg: as x — o0, y — —00
as ©* — —oo, y— 0~
For h: as = — o0, y — —00
as x — —oo, y— 10—

1
12 a (fog)(x)=€e" —1
Domain is {x | z # 0}
Rangeis {y| —-1<y <0 or y >0}

b (go f)z) = Eml_ ;

Domain is {x | z # 0}
Rangeis {y |y < —1 or y > 0}

i ~257¢g
i ~4.23 ¢
v ~402¢
14 a = % b =—4
15 a | = 64.6 amps b
s 75
Il ~ 16.7 amps 60
¢ ~ 28.8 seconds 45
30
15
UU 2 4 6 8 1012141618.’
t (seconds)
16 a k=239 b ~ 272 trout
¢ A P (trout)
SO fromemmmmmrmmme e
600
400
200
20~
l h
D[} - 0 T » [ (months)

d As t increases, the population approaches a limiting value of
800 trout.

e =~ 9.52 months

17 a f1(z)=log.x b Domain of f—1 is

{z|z>0)

Range of f—1 is
{ylyeR;

19

1
18 el ~ ) — 1% ~2.718281828
— k!
1=0
REVIEW SET 2A N
1 1
1 a 4 b 5 C 3
— 3 _ 1
2 a xz=-2 b =« g ¢ x=—7%
3 a l+e®® b 227 4 10(2%) + 25 ¢ x—49
__ _ _ 5 _ _ 3
b a =5 b z=-3 c r=23 S k=3
6 a I =22 i ~0.6
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b i x~1.45 iz~ —0.6 i z~1.1 14 a 80°C C “ T(°C)
7 a3 b o« T maee WP
8 i~ 3.02°C 20 (12 26'8)(241 5 —(36-3:02)
d ~ 12.8 min 0
0 10 20 30 40
t (minutes)
REVIEW SET 2B
1 a =3.95 b ~ 0.517 ¢ ~3.16
2 a9—-6eT+e?® b x—2—a 1 ¢ 2T +1
3 a 8(3%) b (27 —4)(2*+3) ¢ (e +5)(e” —3)
9 a2 — 9 1 0 1 > h a z= -4 © x=0o0r2 ¢ z=—1or -2
_4% _4% 4| —92 1| 4 5 a v% +1~1.71 b a=-1
b as & — oo, c 6 a T —2 —1 0 1 2
Y oo 3 y | 15.8 | 6.44 | 3 [ 1.74 [ 1.27
as xr — —00, b as = — oo, C
y— —5" y — 17
d y=-5 as xr — —oQ,
Yy — 00
d y=1

10 a|z | 2| -110 1 2

7 a clock: £525, wvase: £428

-1 | 1 | 2[2% |23
b clock: V(t) =500 x (1.05)¢
b as = — oo, ¢ AY vase: V(t) =400 x (1.07)¢
Yy — 37 ¢ clock ~ £1039.46, vase ~ £1103.61 .. the vase
s T — —oo. d 500 x (1.05)* = 400 x (1.07)t and solve for ¢;
Yy — —00 t =~ 11.8 years
d u—3 8 Domainis {x |x = —1}, Rangeis {y|y = 1}
v 9 a f(x): y-intercept 2, g(x): y-intercept —1
5 , 1 -
b —35 + 5V5 units
11 a (fog)(z) =232 10 a i 81 i 1 b k=09
Domainis {x |z € R}, Rangeis {y |0 <y < 8} 11 a 42 b 41 ) 1 o y—%
b (gof)(z)=3—22% =347 VY
Domainis {x |z € R}, Rangeis {y |y < 3} 12 a 1500 ¢ C - o AW (grams)
¢ i x=+V2 i =2 b i ~903¢
i ~5.44¢ W= 1500 x (0.993)*

12 a
d =~ 386 years

400, 90.3
( , ) {5{]0;(&44}

0 400 800 ¢ (years)

13 a A(t) =10 x (1.15)*
b i 13.225 m? il ~20.1 m?

hiz)=3—e* ¢ 4001}1 (m?)

300
b For f(z): domainis {z |z € R}, rangeis {y |y > 0}

For g(x): domainis {z |z € R}, rangeis {y |y > 0} 200
For h(xz): domainis {z |z € R}, rangeis {y |y < 3}

100
¢ For f(xz): as =z — oo, f(x) — oo 10

i
() =
0 D 10 15 20) 25 30
d =~ 24.3 days

EXERCISE 3A B
1 a4 b -3 C d 0
1

as r — —oo, f(z)— 07"
For g(z): as = — oo, g(z) — o0

as T — —oo, g(x) — 0T
For h(xz): as x — oo, h(xz) — —oc0

as © — —oo, h(x) — 3~

N ] [

W=
Y [

-~ B
b | —

1
1 1 . 2 . 41
13 about every ~ 7.92 days 8 —% h 13 '3 i3
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2 a
a
L a
5 a
e
6 a
7 a
d
g
i
8 a
b
9 a
b
10 a
d
|
i

n b a+t2 c 1—m d a—0>
100 < 237 < 1000 b ~ 2.37
log 100 < log 237 < log 1000
2 <log237 <3
—1 < log(0.6) < 0 b ~ —0.22
1.88 b ~ 2.06 ¢ ~0.48 d ~ 2.92

XA

—0.40 f ~3.51 g =~ —2.10
x> 1 o z=1 c O<e <1

N does not exist

d <0
103.77’82
101.17’51
10—0.8239

- = M
€8 0 U

c r=1
N

f :;':—\/m

I T~ 6.84

~ 1(0-7782 b ~ 101-7782
~ 10—[].2218 e ~ 10—2.2218
~ 103-1761 h ~ 100-1761
~ 10—3.8239
i ~ 0477 i~ 2.477
log 300 = log(3 x 10?%) = log(10'°83 x 10?%) = ....
i =~ 0.699 i~ —1.301
log(0.05) = log(5 x 1072) = log(10'°8° x 107 2) = ....
x = 100 b =10
T = % e ©z=+10
z = 10000 h = = 0.00001
T =~ 140 K =~ 0.0419

EXERCISE3B

| =~ 0.000631

1 a 102 =100 b 10% = 10000 ¢c 1001 =0.1
1
d 102 =410 e 23 =8 f 32=09
—2 1 1.5 _ . /o~ y == _ 1
2 a log,64=3 b logs 25 = 2
¢ log-49 = 2 d log,64 =6
e logs i%) = —3 f log,5(0.01) = —2
(1 1
g log, ki) = —1 h logg(ﬁ) = —3
3 a5 b -2 ¢ 3 d 2 e 6 f 7
. .1 1
g 2 h 3 I —3 ) 3 k 2 IE
1 1 3
m 5 n s °© 3 P 5 q 0O r 1
s -1t 2 u —2 v 2 w -3 x —=
1 1 3
L a 2 b -1 ¢ 3 d 3 e 2 fE
1 . 5
g —2 ) IE
5 a r=28 b =2 :ﬂrzﬁ d =3
e r =14 f 2=1+/3
1 22Y 4 1
6 logya = — 7 = il
€T 5)

EXERCISE 3C

1 a logl6 b log20 ¢ log8
e 1 I log?2 g 3
I log 24 j 1 k 0
2 a log700 b lﬂg(%)
d lﬂgg(%) e log 200
40
g log(10" x w) h log,, (—2)
m
3 a log96 b log 72 ¢ log8

d lcug(—

m
h 2
I log 28
¢ log, 6

f log(0.005)

I logg (%)

")

d logs (%)

2
n
e 1 f log(2 log20 h log25 i log, | —
g(3) 9 log g gﬂ,(l )
h a 2 b 2 ¢ 3 d 2 e -2 f -3
5 For example, for a, log9 = log(3?) = 2log 3.
7 apiq b 2q+r ¢ 2p+3¢ dr+s3q—0p
e r— op f p— 2¢q
8 axz+=z b 2+ 2y Cc x+z—y d2m+%y
ESy—%z f2z—|—%y—3m
2
9 a 0.86 b 2.15 ¢ 1.075 10 = =
a? —1
40
11 a log384 b 4+ log,45 12 log| —
45
13 log v/3 14 Hint: Subtract 2zy from both sides.
EXERCISE3D ~—
1 a2 b 4 ¢ 2 d 0 e —1
1 1
1 1
2 a 3 © 9 C 5 d 1 e a
f 1+a g at+b h ab
3 a =~ 2485 o =~ 4.220 ¢ ~ 0.336
d ~ —0.357 e ~ 6.215
& x does not exist such that e = —2 or 0 since e® > 0 for all
r € R.
5 a ~ l.7918 b s ¢4.0943 ¢~ o8-6995
d ~ —0.5108 e ~ e—D.1160 f o~ @2.7081
g A e7-3132 h ~ 0-4055 i~ e—1.8971
j A e—8-8049
6 a r~20.1 b =~ 2.72 c x=1
d =~ 0.368 e =~ 0.00674 f r~2.30
g =~ 8.54 h =z~ 0.0370
7 a iz | © They are inverses of each other.
8 a Ind5 b Inb ¢ In4 d In24
6
e Inl1=0 f 1n30 g In(4e) h 111(—)
e
i : > 20
i In20 | In(4e®) K In| — | In1=0
e
9 a In972 b In 200 ¢ Inl= d Inl6
e In6 f ln(%) q ln(%) h In?2
3
i In16 i In(16e?) k 111(—) | ln(ﬁ)
€ 8
10 For example, for a, In27 = In(33) = 31n 3,
1
11 .’I::Eri! T —
Y 2
EXERCISE3E
1 a logy =xlog?2 b logy = log20+ 3loghb
¢ logM =loga+4logd d logT =log5 + 3 logd
e log R =logb+ % logl f log@Q =loga — nlogh
g logy =loga+ xloghb h lmnglﬂgQU—%ngn

I logL =loga+ loghb — logc
J lﬂgﬁzélﬂga—%lﬂgb
K logS = log 200 + tlog 2 | logy = mloga —nloghb
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5 2
2 a D=2 bF:? ¢ P=yx d M =>b4
3 1 2
EB:m— f N=— g P=10z3 hQ:ﬂ_
n?2 I T
2
3 a D=ex bF:E_ ¢c P=x
p
3 9 t3 1
e Jq
g Q ~ 8.66z° h D= 0.518n"%4
h a logyy=log,3+x o mzlmgg(%)
¢ 1 xz=0 =2 i oz ~ 3.32
5 axz=9 bz=2o0rd ¢ x=25V/5 d =200
e r=2>5 f =3 g r=3 h = -2
6 a xrx=2 y=4 b =2, y=28
7 a 2% =7 b log 2% = log 7
xlog2 = log7
log 7
= log, 7 = ~ 2.81
log 2
8 a Taking the logarithm in base a of both sides, = = log_, b.
o loga®” =logb
¢ Usingb, zloga =loghb
log b
T =
loga
. log b
and using part a, x = log, b =
log a
EXERCISE3F
1 a =1.77 b ~5.32 ¢ ~ 3.23 d ~ —10.3
e ~ —2.46 f ~ 5.42
2 2
L a x =16 bmzé ¢ r= V5 d =64
e r=2o0r4
5 § 6 2m+ 3
T
7 a We get logg2 # 0. b =281 ¢ x=a*

d

k

Hint: First show that log, =z = K et

EXERCISE 3G s

1 a

b

f

3 a
A

d

33 = 27. 3% =81, if 3% =40, then 3 < x < 4

log 40
z = —2 ¢ x~ 3.36
log 3
i 1 .
| T = N =z~ 3.32
log 2
log 20
i 2= —2 iz A 2.73
log 3
|
L Y
log 4
| =4 i rx=4
j - 1 &8.00
r= — r ~ 8.
lﬂg(%)
i 2 = log(0.000015) iz~ —4.82
T~ 2.29 b ~5.13 ¢ r~0.194
r =1n10 b =z =1In1000 ¢ = In(0.15)
r=2Inb Em:%lnlS f =0

10
11

12

13
14

15

17

18
19

20

21

22

20)
log 25 log( = log (0.
oy . log b o — (?) . 0g(0.6)
log 2 log 1.5 log(0.8)
log(0.03 10log ( £
dmz—Dg( ) e T = (3) f t=4In8
log 2 log 5
log 3
a = o8 b$:_lﬂg8 c z=—1
log 5 log 3
21n2 3In2
— — 8 1 =
In3 Inb
axz=In2 b =0 ¢c z=1In2 or In3 d =0
e r=1n4 f mzln(i%ﬁ) or ln(r“"_T"%)
a (In3, 3) b (In2,5) ¢ (0,2) and (Inb5, —2)
a (—In2, 2) b In(4t) units
a =~ 2.37 years b =~ 8.36 years

In =~ 5.86 years or =~ 5 years 10 months.

b
@

~ 3.90 hours b =~ 15.5 hours

© sce graph below
A A (hectares)

12000 A(n) = 12000 x >
10 000
8000
6000

4000

2000

0 y » 1 (weeks)
0 1 2 f 3

~ 2.8
approximately 2.8 weeks.

16 9 years
8.4%

= 0.7% = 0.007, r =1+ 0.007 = 1.007

after 74 months

~ 17.3 years b ~ 92.2 years ¢ ~ 115 years

Hint: 0.1 x Ig = Ig X 2—D.D2t

b

0.1 = 27992t and solve for ¢ using logarithms.

Hint: Set V = 40, solve for t.

t = —5111(1 — K) S
50

A P(mice) b =~ 4.32 weeks
S ] t_lc:gP—?;
6000 P(t) = 1000 x 2° log 2
4000
2000

U9 1 5 >t (weeks)
L — 3 —log W
10004 2T 0.04 log 2
¢ i t= 141 years

W = 1000 x 2004
il t = 498 years

0 100

t (years)
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23 a
100
0
0 100 t (min)
bt — In96 — In(T — 4)
0.03
¢ i = 50.7 minutes il =~ 152 minutes
24 a decreasing b i 3900 ms—! i ~ 2600 ms—!
¢ ~118s

EXERCISE 3H N
1T a i Domainis {x|x >0}, Rangeis {y|y e R}

Il vertical asymptote 1s « = 0, z-intercept 4,
no y-intercept

v =2

v () =274

b | Domainis {z |z > —1}, Rangeis {y |y € R}
il vertical asymptote is © — —1, x and y-intercepts O
i . _1AY
=)
v 2= -2 v fi(z)=3%—1
¢ | Domainis {x|x > —1}, Rangeis {y|y € R}
il vertical asymptote is * = —1, x-intercept 2,

y-intercept 1
i, 1Ay

&1 y=1—log,(x+1)

i \ i
+-——p _.:-

2

iv £ =8 v fli(z)=31""—-1
d i Domainis {x|x > 2}, Rangeis {y|y e R}

il vertical asymptote 1s * = 2, z-intercept 27,
no y-intercept

i VA,

y=log.(x —2)—2

v =7 v fi(z) =572 42

iv

Domainis {x |z > 2}, Rangeis {y |y € R}
vertical asymptote is « = 2, x-intercept 7,
no y-intercept

uA
-—5—

V=2
x =27 v i) =51+ 2

Domainis {x | > 0}, Rangeis {y |y € R}

vertical asymptote is = = 0, x-intercept /2,
no y-intercept

l—mx

T =2 v fYz)=2 %

—4
Domainis {x | > 0}, Rangeis {y |y € R}

vertical asymptote is & = 0, z-intercept e?,
no y-intercept

A translation through ( 0 )

f (@) = et

A translation through ( é )

Domainis {x |z > 1}, Rangeis {y |y € R}

vertical asymptote is « = 1, x-intercept 1+ e ™2,

no y-intercept

1 —

f[THz) =241
A vertical stretch with scale factor 3, then a translation

through ( _01 )

Domainis {x | x > 0}, Rangeis {y |y € R}
1

vertical asymptote is = = 0, x-intercept e” ,

no y-intercept



314  ANSWERS

iv

v @) =e
3 a Ais y=Inz asits z-interceptis 1. Bis y = In(x — 2).

b r=-2 AY =2

y=In(x+ 2)

=Y

E y=In(x — 2)

\

y=Inx

¢ y=Inxz has vertical asymptote = =0
y = In(x — 2) has vertical asymptote z = 2
y = In(x + 2) has vertical asymptote x = —2

4 y =In(z?) = 2Inz, so she is correct.

This is because the y-values are twice as large for y = In(x?)
as they are for y = In .

5 a AY y = In(x?)

— y=1Inx

L
£

|
- S
1—5?—132

d Ay

y=In(xr—2)—3

y=2Inzx

6 A vertical stretch with scale factor logs 2.
7 a Ais y=logy(x + 2) since it is increasing.
Bis y=3—log,y(3x + 1) since it is decreasing.
b A: z-intercept —1, wy-intercept 1,
vertical asymptote = —2
B: x-intercept <, y-intercept 3,

vertical asymptote = = _%

C (%, 3 — log, 3)
8 a f1l(z)=logyx
Domain is {x | > 0}, Rangeis {y |y € R}
b f~1(z)=logyz —1
Domain is {x | > 0}, Rangeis {y |y € R}
¢ f~i(z) = %ln;‘c
Domainis {x |z > 0}, Rangeis {y |y € R}
d f~!(z) = logs(z + 3)
Domainis {z |z > —3}, Rangeis {y |y € R}

2Inb
9 a b’ b 2Inb ¢ =
i no—+x T b2 1
10 a E, Domainis {x | € R}, Rangeis {y |y € R}
e
b x—1, Domainis {x |z € R}, Rangeis {y |y € R}
11 a Domain is {:1:|:1':{%}, Range is {y | y € R}
.17 w1 1
b I:IZ——T | m—g—g—ﬁ
1 — 2%
¢ f~z) =
M) = —

Domainis {z |z € R}, Rangeis {y |y < %}
12 f~1(z) = %111:1::
a (flog)(z) =
1
b (g0/)7'() = $1n( =)
13 a k=3 © z-intercepts 1 iQ\/i y-intercept logq 8

c g l(zx)=1—-+9-3=
Domainis {x |x < 2}, Rangeis {y| —-2<y < 1}

REVIEW SET 3A N—

In(2x — 1)

] [ ] [

1 a2 b —3 ¢ at+b+1
2 a3 b 8 ¢ —2 d 1 e 0
1 1
i g —1 h 2, k>0, k#1
3 a ~1431 b ~ —0.237 ¢ =~ 2.602 d =~ 3.689
h =2 — 3%
) 25
5 a Inl44 b In(3) ¢ In([=) d In3
e
6 a logldd b logy(%2) ¢ log, 80
7 a 2A+2B b A+3B ¢ 34+ 3B
d 2(A+ B) e 4B — 2A f 34— 2B
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10

11

12

13

14

15

17
18

19

21

22
23

25

a logM =loga -+ nloghb b 10gT=1ﬂg5—%lﬂgJ

¢ logG =2loga+ logh —loge

a r~>o.19 O r~4.29 ¢ r~ —0.839
a r=1n3 © zr=1In3 or In4
1.5 e! >
a P=TQ" b M = —
v N
a =20 or lﬂ(%) b z=¢2
a =1 b z~ 82.7 ¢ z~ 0.0316
log 50
a |:1:=mg i r~5.64
log 2
log 4
b i z=—2 iz~ 0.71
log 7
i —2 .
C | = I =~ 9.02
log(0.6)
1
lﬂg{l(g) = — 16 4logs b

Hint: 2%T — 5 x 237 = ()
a z=¢ b x=e"3 ¢ z = In400
d z= 1“112_ L e 2 =2In30
b %ln(%) 20 m:2,y:% or =64, y=4
a A translation through ( :3 )
b Domainis {x |x > —2}, Rangeis {y |y e R}
¢ vertical asymptote 1s = —2, x-intercept is 7,

y-intercept 1s =~ —1.37
d g l(z)=3%12 -2

~ —1.37

b ~ 41.6 weeks C

a ~ 4.96 years or = 4 years 11% months

~ 138 weeks
b ~ 74.9%

a ~ 13.9 weeks

a 1 Domainis {z |z > —4}, Rangeis {y |y € R}

Il vertical asymptote is = — —4, x-intercept —2,
y-intercept 1

1] r=—4 AY

b |1 Domainis {z |z > 0}, Rangeis {y|y € R}

i vertical asymptote is x = 0, x-intercept e 2,

no y-intercept

=Y

b
—
> %ln;r
= =
T
26 a 9 b Inb
REVIEW SET 3B s
1 a2 b £ ¢ atb
2 av b -3 ¢ -2
3 a ..-'_3101.5[]51 b ,-'_310—2.8861 c ,-'_310—4.1]475
L a % o -3 ¢ 2zx d 1—=x
5 a 2 b 2 ¢ 8
6 a z° b 5 c% d 3z e —zx f logx
7 a ~ 29957 B o 80064 o~ ,—2.5903
: log 7 ..
8 a |m:ﬂIg i =~ 1.21
log 5
: 1 .
b i x=— iz~ —3.32
log 2
9 a In3 b In4 ¢ In125
11 16
In 70 log( = 10log( =
10 aa?:n b z = (3) C x= (5)
2 log 1.3 3log 2
11T z=1
13 a logP =log3 + xzlogb b logm = 3logn — 2logp
14 Hint: Use the change of base rule.
18 2
15 a xz=2" b z=10"
2
16 a T =— b K=nt
Yy
17 a 5In2 © 3Inb5 ¢ 6In3
18 y=logoz | y=In(x+ 5)
Domain x>0 T > =D
Range y € R y € R
log 5
19 a (2% +4)(2% — 5) b = —2

 log2
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: 1 . 1
C I T = — I T =
p 3p+ 1
20 a g l(x) b

( )
].I-].
2

¢ Domainofgis {z|x € R}, Rangeis {y|y > —5}
Domain of g~ is {x |z > —5}, Rangeis {y|y € R}

d g has horizontal asymptote y = —35,

3
2

g~ ! has vertical asymptote = = —5,
x-1ntercept 1s —3, y-intercept 1s ~ 0.916

x-intercept 1s ln( ) ~ 0.916, y-intercept is —3

21 Hint: Set T = 40, and solve for t.
22 a 2500 ¢ b ~ 3288 yecars ¢ ~42.3%
2log9 1 —1In2
23 a z = Dg o z=1In30 C = -
log 5 3
24 a r— _9
In2 ~ 0.693
-1 -
4 i
b
-
25 a A T'(seconds)
8
T=2In(n+1)
6
4
2
n (number of choices)
0 -

0 10 20 30 40 a0

b | =~ 3.58 seconds Il ~ 5.55 seconds
¢ =~ 1.34 seconds longer
26 a i f~l(z)=3%+?
Domain is {x | z € R}, Rangeis {y |y > 0}
i (fog)(z)=logs(3 —z)—2
Domainis {z |0 < x <9}, Rangeis {y|y< —1}
i (go f)(x) =3 — \/IDgS T — 2
Domainis {x |z = 9}, Rangeis {y |y < 3}
b iz=4 iz =31 =177147

¢ (gof)~M(w) =3 0o+l 5 <3
Domainis {x | x < 3}, Rangeis {y |y = 9}

EXERCISE 4A N——

1 2 Re(z) | Im(z) z*
3+ 2i 3 2 3 — 2
5 — i 5 —1 5+ 3
3 3 0 3
0 0 0 0
—3+4i | -3 4 —3 — 4¢
—7-2i | -7 —2 | =7+ 2i
—113 0 —11 114
iv3 0 V3 —iv/3
2 a 3 b 8i ¢ 1 d ivE e iV8
3 az=15 b z=4+5¢ c z=+V5
d z=+iV5 e z=+32 fo=+2i
L a x=5+2i b o =—-3+4 cx=—-T=+1
dz=3+1i e az=3+i fo=1+44YT

EXERCISE 4B N———
1 a (z+3)(z—3) b (z+ 3i)(z — 3i)
¢ (z+VT)(z—V7) d (z+iV7)(z —iV7)
e 2z+1)2x—1) f 2z +1)(2x — 1)
g (V2z+ 3)(vV2z —3) h (v2z + 3i)(V2z — 37)

2 (a+bi)(a—bz’)=a2—b2’£2:a2+b2 {since iZ:—l}
3 a r=-+4i b 2 = +6¢ ¢ z=+iV5
d z=+1 e z=+3i fo=+il2
I a z(z+1)(z—1) b z(x +1)(z— 1)
¢ (z+1)(x—1)(x+1i)(x—1)
d (z+2)(xz—2)(x+ 2i)(x — 21)
5 a =0 or +2 o =0 or +2¢
¢c =0 or +V3 d =0 or +iV3
e r=+1 or +1 f =43 or +3:
6 am:ii\/g or +1 hxzi\/gm‘ :I:z'ﬂ
¢ z=+3i or +2 d == +i/7 or +iv2
e r=+1 f 2 =11
EXERCISE 4C N
1 a 7—1 b 10 — 44 ¢ —14+2i d 3—3;
e 4 7i f 1244 g 3+ 44 h 21 — 20s
2 a —-3+4+7 b 2 ¢ —21+92 d —1+3
e —5—12i f —5+14 g —6 — 4i h —1—5¢
3 (a+bf) + (a —bt) = 2a which is real
h a 9=1, il =4 2=—-1, ®=—q, i* =1, i =1,
b =—1, i"=—4, i®=1, =14, i1 = —i,
T2 =1, i3 =4, i7t=1, i7°=—1q
by i4ﬂ+3=—1
5 (14+9)*=—-4, (1+44)100=-250(144)
6 a —6 b No, v/—4x+v/—9=—-6+#+36
1 7 - 1 2. T 1 3 4
7.a -3 -1 ° —5t3 ¢5tzt d it
2 1 1 = 2 3
8 ﬂ—g—'-gi b—1—3+ﬁi‘r C—E+EE
2
d
r2 + 1
9 a —2 b -4 ¢ 3 d 0

10 2=65—T2
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