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CHAPTER EXERCISES 6

Draw two different triangles where 4 =35°,a=10and b = 15.

Find the exact value of cosv,if 0°<v<90° and

a) sinv=§ b) tanv=1

Find the exact value of

a) sin(-210)° b) sin315°

c) cos765° d) cos(-120°)

Find the exact value of

a) sinl20°-cos30° b) cos210°-sin(—60°)
¢) sin®(—225°) d) sin®34°+cos’ 34°

For which angles between 0° and 360° is it true that
a) siny=cosvy b) cos(—v)=cosv
¢) sinv=cos230° d) cosv=sin(—176°)

Victoria and Daniel start walking at one point A. They each walk in a straight line
at an angle of 120° to each other. Daniel walks at 6 km/h and Victoria walks at 8
km/h. How far apart are they after 45 minutes?

Given that cosv=—1,
a) Findx {3x+1)
b) Find the exact area of the triangle (42}

(x+3}

Glen and Gwen are considering buying
a sheep farm. A surveyor has supplied
them with the given sketch.

Find the area of the property, giving
your answer in km”.

12km

Find the measure of

a) angle ABC S — _— .x/‘
b) angle ACB S V4
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Answers

Chapter 1

1.1
1101

1102

1103

1104

1105

1106
1107

1108

1109

1110

1111

1112

1113

1114

1115
1116
1117
1118
1119
1120

1121

1.2
1201

a)
c)
a)
©)
a)
¢)
a)

3x? +24x + 48
100 + 80x + 16x?
x?—16
16x> -4
2x* = 2x+13
x2 +12x+34
y(x+y)
2(x+3)(x—-3)
(x—5)*
3(2a + b)?
—4
-33
-15/4
-3
~1.875
(P’ +Dp+D(p-D)
(x+5)(x+2)
4.06x —1.2x* —0.52
pi-1
a’ +3a’b+3ab* +b°
1+3x+3x2+x°
x? —3x+1
x?+x-1

2

x:—g

x can be any number
x=24

b)
d)

-18y* +12y 2
4y4 +4)c3y2 +x°
x* —49

25x2 -9

—24x* —96x +32
7t

4+ x)(4-x)

2(5+ x)(5 - x)
2(x +4)*
12(2x - 1)?

16

-9

-25/9

0

x* +x* —5x

5t(4e? + 1) +1)(2t —1)
—4x(5x+1)(2x-3)
a®—a*b—ab? -b°

4x* -109x7 + 225

a’ —3a’b+3ab® - b’
8x> —36x* +54x 27
4x* —2x -1

2xh+h®> —h

x=0 x,=1/3

X =%,=0 x3=2
2

x =0 xzzg

x=-1

x=2
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1202

1203

1204

1205

1206
1207

1208

1209

1210

1211

1212

1213

1214

1215

1216
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|u) w | N

—
[an—ry

23 2RISR

AN W
+ 1+
S 00 S

|>‘~5|>< ;]\,?‘Nx [N | —

% w
|
w

D
<o

Rlwlw Y oun

x=3, x=-7
Defined for all x

2

2

-l
3

[u—ry

1x-4
12

b)
d)
b)
d)
b)

d)

b)
d)
b)

b)
b)
b)
b)
d)
b)
d)
b)
d)
b)

d)

b)
d)

b)
d)

b)

‘\o-M»—\lIA

30

24
4x

6x
3x?

S5x+h
4x—-3+h
12+ h
53

35
2x

12a

3+3x

1217

1218
1219

1220
1221

1222

1223
1224
1225
1226

1227

1.3
1301

1302

1303

1304

1305

1306

1307

1308

a)
c)
a)
c)
e)
g)
a)

b)

d)

ANSWERS
5 b) 2x +11
6 15x
x =60 b) x=-9
p=1 b) y=4
x=1 b) =0
x=3 b) a=6
x=2 b) x=$
x=11 b) x=3
x=0.5 b) No solution
x=3 b) x=5
x=-8 by x=3
No solution b) x=-1
7 b) 5
15 d -5
2 b) 6
5 d) 5
1 ) 12
12 h) 16
The distance from x to 0 is 2. b) The distance from x to 1 is 3.
e e e S SN N I . B .
3 2 4 0o 1 2 3 2 4 0 1 2 31 4
The distance from x to —1 is 3. d) The distance from x to 7 is 1.
——T T T I S R — »
4 3 2 a4 0 1 2 8 8 7 6 5
|x-3| by |x+7| -
x| =5 d) |x-3=4
x=5,x=-5 b) No solution
x=-1,x=3 d x=7,x,=-1
x=1 b) x=2
No solution d x=0,x=2
No b) Yes
No d) Yes
The distance from x to 0 is less than or equal to 2.
T T T T

0 1 2 3 4 5 &
The distance from x to -2 is less than or equal to 2.

e . = B | —T
45 4 3 2 A4 0 1

The distance from x to 1 is equal to the distance from x to 3.




ANSWERS ANSWERS
1309 2) |¥<3 b) |x<4 13 2 O b
0 |x+3>3 d) |x-2<3 I-x a* —4p’
X 14 a) x=-6 b) r=32
1310 a) x =1, x,=1 b) x=-2,x,=2,8 15 a) y =1, y,=-7 b) x =8, x,=2
' c) x=5 d) x=-3,x=-6 16 a) 3 b) x
1311 a) 4<x<4 b) x=2-2 or x<-6 17 a) ]x+6|s4 b) |x—6|27
©) —2<x<l d) —3=<x<I 18 a) x=2,x,=3 b) x=%,x,=-8
1.4 19 a) x(67.5—x)=0687 b) 55.0m and 12.5m
' 1401 A,BandD
| 1402 2) 10 b) 1 Chapter 2
c) 2 d -4 2.1
1403 a) 19.7 b) 1.99 2101 a) -5
1404 12 ’

2102 Any curve through the points

1405 10 rows (0, 1), (1, 4) and (4, 0), for example:

1406 1260 s~21 min
1407 12180 kr

| 1408 17
1409 x=~1107 |
i 1410 6m |
' 1411 8048 kr 2103 a) xcan take any value |
‘ 1412 44.2% ¢) x=1
2104 a)
Chapter exercises 1 !
1 a) 9 b) 2 29 |
2 a) —12 b) 19 |
3 a) |{=7 b) |x-3=7 . |
¢) 7and-7 d) 10and 4 |
4 F -
S0 e s 2 ) Deswmcig ;
c) - l c) At x=4 :
3 |
6 a 2 b) s
2 4y |
| 9 = a -
g b . |
7 a) —3ab-b’—a+h b) a*-1 2106 Increasn.lg: Band D |
35 Decreasing: A and C |
8 a) x=-02 b) x== 2107 a) m=-1 b) m=53 |
|
2 10 g |
| 9 a) x—i3 b) #=0, ¢,= 3 :]l r
¢) x, =1, x,=9 d x =1, x,=5 "
10 a) a=05, b=-05 b) a=125, b=-0.75 o
| 11 78 cm, 160 cm and 178 cm ~
2 |
. 12 a) —a2+2—“+% b) 21;’ -1
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2108 a)
2109 a)
Decreasing: x<1.5
Increasing: x2>1.5
2110 a) Zeroes: x;, =—0.6

b) (0.5, 1.25)

2111 Equation: y=2x-3

Increasing: x<-1.5
Decreasing: x>-1.5

2112

2113

2114

2115

2116

2117

ANSWERS

a) s,
a) Zeroes: x,=0

x, =15
b) Turning points: (0, 0) and

(13 _1)

a)
Increasing: Band C
Decreasing;: Aand D
a)

a) l<x<3

b) x<l1

c) Nowhere

d) x<1 and x>1

b)

g =

i!!
w
l!

|
o
4

1
i

b)

|
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2119 a)

Zeroes: x=-1
Turning points: (0, 12) and (1, 7)

2120 a)

2121 a)

|

e o le B & ¥ W

o

2122

2.2
2201 a) Continuous
¢) Discrete

b)

b)

b)

b)

Zeroes: x=1.4

Turning points: (0.4, —0.8) and

(0.6, —1.3)

B
i m

Discrete
Continuous

2202
2203
2204

2205

2.3
2301

2302

2303

2304
2305

2306
2307

2308
2309

2310
2311

2312
2313
2314

2315
2316
2317

ANSWERS

a) Not continuous at x =0
c) Continuous everywhere
a) Continuous everywhere
¢) Continuous everywhere

a) Notcontinuousatx=-1andx=1

¢) Continuous
a) Discrete
¢) Continuous

a) m=3, c=-7
c) m==2, c=32
X
a =——=+2

) y=-3
3
m=—
2
a) y=4x-11

a) y-axisat (0, - %
x-axis at (3, 0)

a) 200 kr/h

a) Fixed cost: 250 kr

Cost per km: 1.50 kr
a) 1.80kr

a) P(x)=3.5x-500
c) 4.50 kr/dl

a) 13g

a) 7

¢ (2,-9)

b)

b)
d)
b)

b)
d)

b)
d)

b)

b)
b)

b)
b)
b)

b)
b)

Not continuous at x = 1
Continuous everywhere
Continuous everywhere
Not continuous where g(x) =0

Continuous

Not continuous at x =0
Discrete

Neither

y=-2x+1

y-axis at (0, -2
x-axis at (10, 0)
25h
C(x)=250+1.50x

C(x)=250+1.80x
More than 143 dl

W(x)=45+13x
x, =05, x,=35 -

a) K(200)=37000 , 200 units cost 37000 kr to produce.
b) K(150) - K(100)=2750 , The cost of increasing the production from

100 to 150 units is 2750 kr.

c) 50, The cost of increasing the production from 100 to 200 units is 50 kr

per unit.

d) 35, The cost of increasing the production from 200 to 250 units is 35 kr

per unit.
a) -7
a) (2,-16)
y=—x"+2x+1

b)
b)

x==2, x,=17
(4’ _2)

209




2318
2319
2320
2321

2322
2323

2324

2325

2326

24
2401

2402

2403
2404
2405
2406
2407
2408
2409
2410
2411

ANSWERS

d=0 or -2
y=0.5x* -2.5x =17

y=-4.5x> +17.5x -8
a) x=-1 b) x =1, x,=5
Any curve through (-2, 0), (0, 0) and (3, 0). Lowest degree: 3.
a) 3 b) 4
a) b)
c) d) y

y

: T (RS -‘:A;' ]
a) 525 units b) 4.30kr

¢) R(p)=800p-p*
y=ax’ —x* —ax+1 , acanbe any value.

2) , b)

a) A b)
c) D : d) B
Aand D

Band C

11100

1910

21600

47600 kr

63000 kr .

£7300

10.6% per year

T

2412

2413

2414
2415
2416

2417
25

2501
2502
2503

2504

2505

2506

2507
2508

2.6
2601

ANSWERS

y=150-1.5"
N(t)=100-1.04
62.5%

28% per year
y=13.2"

No

o TE 100 150 0 M0 300 380 A0 Ty

x =0, x,=04
a) x=~0.694
c) x=3.06
a) 41700 m*

b)
d)
b)

b)

b)

b)
d)
b)

b)

x~2.46
a~=1.79

Zero: x=2.9

x=~210 m?

x=2.2
x ~0.864
a~1.48
250 kg




ANSWERS ANSWERS
2605 £
c) : d) X (2x+y <70 \
1 . . 1 < X+ 3y < 90 } 204 %‘N \
| e >0 TN
: X = . L1
2606 a) 14 b) 15
2607 a) 38 b) 17
c) 29 d) 23
2602 &) \{ y b e _ 2608 15 units of A and 25 units of B (maximum profit = 10500 kr)
' ' 2609 zpi, =10
' 2610 50 stars and 350 Santas (maximum profit = 13750 kr)
- I ' 2611 50 units of Food 1 and 300 units of Food 2 (cost = 115 kr)
} 1 L R
N 2.7
N 2701 a) 0 b) -3
c) 0 d o0
c) d) . , e) 0 ) -1
s _ 2702 a) 4 b) 1
| S | c) Doesn’t exist () d 1
Ll .. iy 2703 a) 3 b) -6
N ) c) 2 d o0
_ ! \ 2704 a) Doesn’t exist b) 0
c) 2 d 2=6,67
2603 a b
) ' /. ) \ - Chapter exercises 2 -
| =~ |
| _ i NG | ; 1 C=025x
| T S, g — 2 a) £23 b) 240 units
P / ) ¢) Standing charge: £5 d) C=5+0.05x
|' / Cost per unit: £0.05 ' |
- 3 Two lines are parallel if they have the same gradient. j
C) y d) 4 A, Cand D |
_ 5 a=19
. _ 6 a) 3 b) -3 | |
<, \\\\\“ c) 05 d 2
h. WY 7 &) x#05 b) x=1and-9 |
. N 8 @) - b 4 5
9 a) Continuous everywhere b) Continuous everywhere |
10 a) A b) E |
2604 ¢) C d B |
4x+2y <80 e D |
3x+4y <120 11 a) C b) B |
x20 0 A . I
y20 12 a) y=-3x-4 b) y=—-3x+Z |

{ 212 213




ANSWERS ANSWERS

13 a) x =4, x,=6 b) x =x,=3 3.2
14 a) —4, 1, 6a-1, 3x+3h-1 3201 a) 2 b) -3

b) 2, -1, 4a® —2a, x> +2xh+h? —x—h 3202 6.5. The average rate of change of f(x) from x=4.0 to x=5.5.

3203 -12
1 1 4 3 1 3 2 2 3
c) 3 15> 4a’, (X" +3x"h+3xh” +h’) 3204 -73
d) 0, 2, 4a®+4a+1, x*+2x+2xh+h*+2h+1 3205 a) b)

15 0,3and 4
16 Area: 3 area units
Perimeter: 8.6 length units

(Slope: 1) (Slope: 1)

3206 a) 44.1 m/s (the average speed of the book from #=4.0s to ¢t=5.0 s)
b) 41.7 m/s (the average speed of the book from ¢t =4.0 s to 1=4.5s)
¢) 39.7 m/s (the average speed of the book from ¢t =4.0s to r=4.15)
d) 39.2 m/s (the average speed of the book from ¢=4.0 s to t=4.01 s)

17 a) C(x)=10000+ 0.5x b) R(x)=13x 3207 Slope: -2
¢) P(x)=0.8x—-10000 d) 12500

18 4

19 a) b=0 and c=0 b) a<0, b=0 and ¢=0
c) c¢=3

20 (0.5, 1.75)

21 a) —1<x<I1 b) )

¢) A half circle with radius a and

centre at the origin. 1 3208 a)
_ 22 a) 4 b) 0
| Chapter 3
3.1 (Slope: 8) (Slope: 1)
3101 a) 525 persons/year b) —40 persons/year 3209 a) -1 b) 2
¢) 200 persons/year Q) 07 d -1
3102 a) 200 bact./h b) 725 bact./h 3210 2a-1
3103 a) 102 kmh i b) 96km/h 3211 a) 480. The number of bacteria has increased by, in average, 480 per hour during
3104 a) 10kr/month (average change in value per month, January to March) thefirst-five hours.
b) 2ki/month (average change in value per month, July to December) b) 940. From ¢ =5.0h to #=35.1h the number of bacteria is growing with a
3105 a) -—200 persons/year b) 36 persons/year speed of 940 bacteria per hour.
3106 a) =600 insects’h b) =800 insects/h
c) =950 insects/h d) =2000 insects/h 3.3
€) ~1200 insects/h 3301 a) The expression approaches 5 b) Approaches 0
3107 a) 04 .m/ g b) 1.2 H.I/S ¢) Tendsto oo d) Approaches 3

¢) 2 flies/h d) 18 flies’/h 3303 a) -2 b) -3




3304

3305

3306

3307

3308

3309
3310
3311

3312
3313

3314

3.4
3401

3402

3403

3404

3405

3406

3407
3408

3409

ANSWERS

When the oven is started, the temperature is 22°C.

After 15 minute the temperature is 145°C.

After 15 minutes, the temperature in the oven rises with 6°C/min.
After 80 minutes, the temperature is falling with 5°C/min.

w({5)=30
w'aqry=-2.5
-1
x=0,x,=2
a,b,c,d e f
b,d, f

b)
d)
b)
d)
b)
d)

After 30 seconds, he has said/sung b)

62 words.

The speed of the caterpillar after # seconds.
The speed at which water is poured into the bathtub at 2 minutes (in //min).

a)

|
4/3
-7.3
0

x<-3 or x>3

b)
d)
b)
b)
d)

wW'(3)=3

w' (=0

-2

x, =0,x, =15

a,c,gh

e

After 60 seconds of the song he is
‘rapping’ with a speed of 3 words
per second.

2

Tx

-7

x=-2,0o0r 2
—2<x<0 or x>2

The rate of change of the volume when T =80°.

The unit is cm?® /°C.

When the temperature is 50 °C, the volume is increasing by 0.2 cm* /°C.

(If the temperature is increased by 1°, the volume will increase by 0.2 cm”*)

£ =35
f'(x)=9x> —10x+7

von  1—6x
f(x)= i

x =2, x,=-2
fT(x)=0
f"(x) =500x> — 24

15x* —6x°
f'(x)=18x+6

g'(x)=10x* —4x> +3x?

x=1
x ~78, x, ==0.8

b)
d)

b)

d)
b)
d)
b)
d)
b)
d)
b)

d)

b)
b)

d)

b)
d)

f(x) =2x—4x’
f'(x)=x+4x*
, 10x* —12x*
X)=——"
f'(x) Z
, 5
x)==
f(x) 3
4
0
20
-3
x=5
x, =6, x,=1
f'(x)=18x—-4
=t -2
60x” —30x*
y'=4x-2
, 2x—-4 .
y =

25 -
x=0
x =0, x,=15

3410

3411

3.5
3501

3502

3503

3504
3505

3506

3507

3.6
3601

3602

3603

3604

ANSWERS
" 4 . ” 2
A =§ b) y"=36x"-36x+6
y"'=0 d) y"=6ax+2b
s"(t)=12¢ b) s"(t)=a
Sf'x)=-3x" b) fl(x)=—-12x"
f(x)=23x% d f(x)=2x+2x"
' 2 , 5
f== b) f)=-=
x x
' 6 , 1
F@=1+ ) S@=-
4 4
S b -—
27 ) 27
-7 b) -44
1 1 |
ROV 1 b) ——
3x? ) 4 2x*
3x g L1
2 Vx o 2xdx
, 10 , 1
y=2x+x—3 b) p(t):t_2
z 30 : 2
= —_—— t _-—
y x4 p ( ) t3
Py = | 1 , 2 ¥
(V)—ﬁ+'r—3 d) N(t)=t+5t_2+3 t
1 3 4 3 -
V'iry=———+=-— N'(H)=1-— +——
4r-\/; r © 5¢° 2\/;

}cigé JS'(x)=—c0 (When x approaches 0, the slope of the curve approaches

— o0 ; the curve is almost vertical)

li_r)n f'(x)=0  (When x becomes large, the slope of the curve becomes 0;

the curve is almost horizontal)

y'=2e" b) y'=3e*
y! — lseéx d) y! — 260.2x

2 x
fim=3e’ b) f(x)=1e

2x

fi(x)=-2e 3 d fl(x)=e* +e™>
eln23 ze3.14 b) elnlOO - 4.61
ean.'07 ~ e—_2.66 d) elna
y'=5"-In5

¥'=250-1.05" -In1.05~12.2-1.05"




ANSWERS ANSWERS
3605 a) -29.6 b) 0.0183 18 a) + After 19 seconds, the speed is 18 m/s.
c) -7.02 d -297 b) After 19 s, the speed is not changing (the acceleration is 0).
3606 a) y'= 6e** c) After 19 s, the speed is about to decrease.
In2 19 85000 kr
3607 a) x=In2~0.693 b) x=———=-0347 2 4y
2 20 y="--"+1
. In5 3 3
c) No solution d x=- =~ -0.322 21 (4, 1)
3608 C=2
3609 C=200, k=2 Chapter 4
3610 C=100, k£=0.03
3611 a) y'=3ae™ —3ae™ b) y'=e€" 4.1
= 4101 1
c) y'=2(a- b)e“* d) y' =3 4102 -5
3612 a) & b) 10* -In10 4103 y=7x-4
c) 5-3-In3=55-37 d 2-2%".n2=In16-4" 4104 y=5x-1
3613 N,=100, k=In2~0.693 4105 y=3x+1
3614 C=15, k=1 4106 y=1.5x-3
4107 (3, 15)
Chapter exercises 3 4108 y=—-6x-8 or y=55-6x
1 50 4109 At (0,0) and (2,-2)
2 a2 fl)=x"+e” b) f'(x)=15x" +5¢~ 4110 y=-05x+2
3 a) f'(x)=0 b) f(x)=6x*-5x’ 4111 y=05x—-05
4 a) f'(3)=18 b) f"(-2)=-576 4112 y=x-2
5 a) 18.25. The height of the ball after 2.5 s is 18.25 m.
b) —6. The speed of the ball after 2.5 s is =6 m/s (the ball is moving down). 4.2
6 x=0.693 4201 a) 1<x<2, x>4 b) x<1, 2<x<4 |
7 (0,0) and (-2, %) c) x<l1, 2<x<4 d) 1<x<2, x>4 = |
8 12 e) x=1,2o0r4
9 a) —L5 b) 0-37_5 4202 f' positive: e
10 a) 83104. The total cost of producing 120 unit§ is 83104 'kr. . £ negative: b g
_ b) 348. The marginal cost (‘the cost of producing one unit more’) after 120 units 7 zefor et h :
| produced is 348 kr. P does.not excist: ,a ’d |
i 11 a) f"(x)=24x" +40x’ b)) f"(x)=2 -4 |
12 a) f(1,75=23.24 b) f'(~0,5)=1.65 2 g el ees b) O=Ee |
4204 a) Increasing for x<1 b) Increasing for x<0 or x>2
b LU o) Lo Decreasing for x> 1 Decreasing for 0<x <2 ’
! g for x> ecreasing for 0<x <
14 a) 3 , b) 2 . ¢) Decreasing for all x d) Increasing for x<—-1 or 0<x<1
() = — (%) = —— Decreasing for —-1<x <0 or x>1 |
15 a) f'(x)= r2) - b) f'(x) -1) 2 4205 a) Decreasing b) Increasing l |
16 a) 8km/h 4206 a) Minimum point at (1, -1) b) Minimum point at (-1, -2) |
b) Moving forward from 0 to 1 h. Moving backwards between 1 h and 1 h 40 Maximum point at (0, -1) [
-min. Then moving forward again. 4207 B (maximum value: -1) and C (maximum value: 1.25) |
17 a) 119000. The initial value of the machine was 119000 kr. 4208 A (minimum value: -5) and C (minimum value: -5.25)
b) 53470. The value of the machine after five years was 53470 kr. 4209 a) Minimum point at (0, —4) b) Minimum point at (2, —8)
c) —8600 . When the machine is 5 years old, its value decreases by 8600 kr/year. Maximum point at (2, 0) Maximum point at ( —1, 19)
d) =13100. The average decrease in value during the first five years was 13100 e c) Terrace point at (0, 0) d) Minimum point at ( -1, 2)
kr/year. : Minimum point at (1, —1) Maximum point at (1, 6)

4210 Minimum point at x =1, maximum point at x = 3.

| 218 219
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ANSWERS

ANSWERS
4211 a) Increasing b) Increasing 4220 Maximum point at (0.40, 0.47)
4212 a) Maximum point at (-1, 2) b) Terrace point at (0, 2) ’
Minimum point at (0, 1) Maximum point at (1, 3)

4213 Increasingon —2<x<0and x>1
Decreasing on x <2 and 0<x<1.

4214 a) Decreasing b) Decreasing
4215 a) Maximum point at (0, 0) b) Minimum point at (2, — 1)

Minimum points at (-2, —16) Maximum point at (1, )

and (2,-16) 4221

¢) Maximum point at (0, -1) d) Terrace point at (0, 0) a) ('34’ _11%28) b) (0, 12)

Minimum points at (-1, -3) Maximum point at (2, 2 ) (5 5z d (3,4

and (1, -3) 4222 a) Terrage poin.t: (2,4) b) Maximum point: (0, 2)
4216 Minimum point at x =—3, terrace pointat x=0. Inflexion point: (2, 4) Minimum point: (4, -14)
4217 a) Yy b) Inflexion point: (2, -6)

7,
o
|
|

wut

-

15

c) d)
¢) Maximum point: (0, 2) d) Terrace point: (0, 3
Minimum points: (-3, -25), (3, -25) Minimum point: (3, -2
Inflexion points: (—+/3, —13), Inflexion points: (0, 0), (1, 5
(V/3,-13)
4218 a) Minimum pointat (In4,2-1n4)
b) Y
|
3 o 3 i 4223 Minimum point at (3, 6).
c) INo solution Yy
4219 a) b)
0 d) 4224 a=3. Maximum point.
4225 a=-2,b =3.Maximum point.
4226 a) Maximum: 10, minimum: 1 b) Minimum: 1, maximum doesn’t
exist.
4227 a) Maximum: 4, minimum: 0 b) Maximum: 12, minimum: -3
4228 a) Maximum: 10, minimum: 1 b) Maximum: 7, minimum: 1

¢) Maximum: 4, minimum: —5 d) Maximum: —1, minimum: -5




4229
4230

4231

4232

4.3
4301

4302
4303
4304

4305
4306
4307

4308
4309

4310

4311
4312
4313
4314
4315
4316

4317
4318

4319

4320
4321

4322

ANSWERS

Largest value: 297, smallest value: —128.

a) Maximum: 3!, minimum: 3

¢) Maximum: 10, minimum: —22

a) Maximum: does not exist,
minimum: 11

b) Maximum: 2, minimum: —110

d) Maximum: 13, minimum: 4
b) Maximum: does not exist,

minimum: 75

a) Maximum: 2.69, minimum: 0.500 b) Maximum: 4.39, minimum: 0.00

18.75 cm?
432 cm?
a) 42m

b) 29m

a) The side of the squares shall be 35 ~3.33 cm.

b) 592.6 cm’

8000 kr/month

35 and 35

2 and -2

1200 m®

a) R(x)=x(200 - x) =200x — x’

c) 96

e) 104 kr per unit

Max. temperature: 12.2° at 17.53 h.
Min. temperature: —1.9° at 3.47 h.
a) =104 m

x=10, y=10, minimum: 200
6cm x 6¢m x 3cm, 108 cm?

After 8 months; 476000 k.

450 mm*

6mx8m

2860 dm’

10 em x 20 cm

a) 2l.1cm [ 207
8+ 27

b) P(x)=-x+192x - 5000
d) 4216 kr

b) At (250, 52) (inflection point)

] should be used for the circle, and the rest for the square.

b) All of the string should be used to form a circle.

4.93 dm x 4.93 dm x 12.33 dm

a) A can with minimum surface area.

b) Radius: 4.3 cm, height: 8.6 cm.
$26 per day.

Chapter exercises 4

N S W =

1 222

x=-2, x,=4

-8

f(x)=-2x+3
P=(15,3)

Maximum point: (2, —-1)
Minimum point: (0, -5)

ANSWERS
6 g3)=5 g'Q3d=2
7 k=3 '
8 Largest value: 10 , smallest value: 1.
9 Absolute maximum: 4
Absolute minimum: —5
10 C
11 15°C
12 126000 kr
13 % ~ 12.3 area units
14 Maximum point at (5, —2) , minimum point at (3, —6).
15 Largest value: 237, smallest value: —120
16 1.241
17 a) 232kg b) 0.093 g/s
18 (-0.5,-3.5)
19 a) 32800 kr
b) Year 1-3: —16300 kr/year , year 4-6: —8300 kr/year
20 y=4x+4, y=—-x, y=4x—4
21 a) 26krkg b) 150kg
22 (-In2, +
23 y=2x+125 and y=2x+26
24 a) 13kr b) 580 persons
25 36.71
19
26 a) T" l/dm “b) 400m cm®/s
27 a=-3, b=3, c¢=2
28 b=3
29 a=—1
Chapter 5
5.1
) 3 2 2
5101 a) F(x)=2 b) F(x)="——x
2 : 2
c) F(x)=3¢" d) F(x)= 1
-4 4x*
2
) F(x)=3x— XT +3x° f) F(x)=3e +3e* +e~
5102 a) F(x)=x+x"+x +x*+x° b) F(x)=%
3 -1 3 4 2
©) F(x)="2—=-2 QO Fe=+P 7
-1 x 5 3
3 2x
&) F(x)= x? +5% +25x f) F(x)= 32‘

223




< , 5302 a) 1 b) 24,7 (%)
5103 F(x)=—-3x+13 b) F(x)=3e"-2x" +x+2 4 3
a) F)== ) F) 5303 a) 324 b) -2
3
o, x4 _ 2xyfx-13 5304 a) 12,5 b) 9
) F)=x+x +—+3 § Fe=—7 0 10,7 (2) d 10,7 (2)
5 5 5305 a) The volume of water at the beginning.
5104 f(x)= 3 4x = 3 b) The rate of change of the volume at £ = 5 minutes.
65 —6x2 42 c) The total change in volume from =0 to £ = 10. _
slls g D) 6)_63 x_2 x_ A d) During the first minute, the volume of water increased by 1,5 m’.
I 2 X - 1 0 1.1 5306 The area represented by the integral is equally below (“negative” area) and above
b) F(x) + 7t
-3 -2 -l 3 x7 x (positive area) the x-axis.
3x 5307 9
= — d F(x)=2x
) F(9=-= ) F=2Vx 5308 5
301 _x* Axx 5309 a) 2,68 b) 0,42
e) F(x):?‘xT f) F(x)—7+ 3 5310 a) 4,7 (%) b) 15
£l 5
x? _ 2x'x e _ 1 5311 X %4714 g) g’is
g) F(x)=—= h) F(x)= =——: a) 1, ) 2, )
5 5 —2 2e 5312 a) $224 b) On the 13" day.
3 2 19 5313 a) 120m b) 309m
. 3 _ 2 — b F el - S ’
5106 a) F(x)=x —3x"+4x-2 ) F(x) w3 g
; : 2x§ 3 _ 6000 Chapter exercises 5
X 5 2
el - d) F(x)=——-+1200 x Sx
C) F(x) 4 i 5 20 ) (x) . 1 a) F(x) = ? b) F(x) = —2~
X .
5107 F()=——+> +x+6 o L L e
& 2 c) F(x)= 5 d) F(x)=2x —8x"+ s +x
2x
2 x a2 I R S € 3 4
5108 a) F(x)=é -e =e b) F(x)=e -x—2e-€" + 2 a) F(x)=x5+%c—+2 b) F(x)=4e”—x7+2x—2
25a 3 —
2109 -y 3 a) F-~5x+C b) x?+3x2+9x+C
6 4
5.2 D) XI+C d) 3%+x2—x+c
i 0
5201 a) [(F—x* +2)dx b) [Jerdx 4 2 8 b) 4
N 2 5 The area represented by the integral is equally below (“negative” area) and above
g;gg a% ‘118 Eg ‘;8 (positive area) the x-axis.
a 5 1
c) 7.5 d 6 6 a) [f(x)dx b [f@)dt
5204 19 2 6
0 2 7 a) 4 b) 10
- x b 2+x—x")dx i 3
5205 a) _!(9 x")dx ) J( Ty 8 2991
5206 a) 1 b) 4k’ 9 a) F(x)= 3 b) F(x)= 2
5207 1,9m x In5
5 2 2x .
5208 a) J‘2—0,5r dr b) 24 (m3) 10 a) —; -3x+ x‘f +C b) +6e" +9x+C
0 1,5
o = R, Q) =i
5.3 3 3 3e

b)




x+1 x
12 a L—icC by I 4cC
x+1 Int
2 3
13 a) j (f(x)-g(x))dx b) j((x +1)— (" —2x+1))dx
-1 0
14 11,25 a.u. (area units)
0 x? 9
15 = +x - -3x+—
A 2 4
16 The temperature drops by 20,5 degrees.
Chapter 6
6.1
6101 a) a=4,7cm b) b=5,0cm
¢) b=23,5cm d) 5=99,0cm
6102 a) A=24,0° b) A=56,7°
c¢) B=60,9° d) B=25%8°
6103 a) 37°19cm,31cm b) 52°38° 137 cm
6104 9,6 m
6105 59m
6106 470 m
6107 a) 25cm b) 17cm
6108 10,8m
6.2
6201 a) A circle with centre at (0, 0), and with radius 3 .
b) A circle with centre at (4, 0), and with radius 3 .
¢) A circle with centre at (0, 2), and with radius \/-5- .
d) A circle with centre at (7, 3), and with radius 5.
6202 a) (x-3)+(y-2)° =1 b)) (x+1)’+(-1°=9
6203 a) .y b) . .
—
6204 a) x=0,y =0,y,=4
b) x =38,x,=14,2, y, =23, y, =237
6205 a) A circle with centre at (%, - %) , and with radius \/5 .
b) A circle with centre at (—1,2; 3,2), and with radius 2,5 .
¢) No points!
d) The upper half of the circle x* +)* =1 .
6206 a) 1 b) 0
c) O

6207

6208

6.3
6301

6302

6303

6304

6305

6306

6307
6308
6309
6310
6311
6312

a) b =-10,b =14 b)
c) b=15 (whena=-4)
a) (x-3)+(y—6)°* =25
©) (x=3+(ry-6)"=9

a) v b)

Y
L/

c) g d)
.1|
a) 0,6820 b)
c) 0,8572 d)
a) sinv=0,80, cosv=-0,60 , tanv=
b) sinv=-0,97 , cosv=0,24 , tanv=
a) A=(0,90;0,44) b)
B =(-0,83; 0,56)
C=(-0,95;-0,33)
a) 23° b)
c) 120° d)
For example,
a) 90°, 450° b)
c) 0° 360° d)
a) 0,6 b)
a) 3 b)
a) cosv=0,6 b)
a) sinv=-0,8 b)

sin(v +90°) = cosv , cos(v+90°) ==sinv
sin(90°—-v) =cosv , cos(90°—v)=sinv

a =-16,a, =8

b) (x-3)>+(y-6)> =36

4hY

1

N
e

¥

AN

—0,7986
—0,574

i ~—1,33
6

097 . 404

A =(-0,54; 0,84)
B = (-0,33; -0,95)
C = (0,82; -0,57)
82°

170°

270°,-90°
180°, —180°
0,6

1

2
cosv ~ 0,98

sinv =-0,707

1

x




6313

6314

6315
6316

6.4
6401

6402

6403

6404

6405

6406

6407

6408

1 1
a) sinl35°=—, cosl35°=——1
) > N
. 3 1
c) sin300°=-——, cos300°=—
2 2
d) sin(-210°) = % , cos(-210°) =— 5

a) cosv= b

a) =-sinv—2siny—sinv=-4sinv
2) = sin(v +180°) _Tsiny o
cos(v+180°) —cosv

a) 18°
c) 39°
a) x=56°

c) x=7°x,=173°
a) x =200°, x, =340°
¢) No solution

a) x, =30° x, =150°
c) x=180°

e) x=270°

a) x=90°

a) x, =120°, x, =240°
c) x =150°, x, =210°
a) 1 solution

¢) No solution

a) x=180°

c) x=45°

a) 450 cm’
x=19,0 cm

a) x~18,6 cm
18,9 cm?

137 cm?

62,1°0r 117,9°

No, sin85° sin27°

#

1,4 9,8

A=277°, B~40,5°, C~111,8°
308 m

23,9°

b)

N

b)
b)

b)
d)
b)
d)
b)
d)
b)
d)

b)
b)
d
b)
d)
b)
d)

sin 225° = — ! ) c0s225° = -

2

ﬁ

b) sin(v+180°) = —% , cos(v+180°) =— 3

=—COSV+COSV—COSV=—COSV

sin(—v) —sinv
= ( )= =—tanv

cos(—v) cosv

82°

34°

x=162°

x, =78°, x, =102°
x, =160°, x, = 200°
x, =230°, x, =310°
x, =0°, x, =180°

x, =60°, x, =300°
x, =90°, x, =270°
x, = 60°, x, =300°
x, =60°, x, =120°
x, =210°, x, =330°
1 solution

No solution

x, =30°, x, =150°
x, =0°, x, =90°, x; =180°

140 cm?

x~13,4 cm

6511

6512
6513
6514
6515

a) Impossible b) A4=27,3°,B=35°,C=~=117,7°
374 cm?

11,9m

a) 38,0m b) 94,0 m

AC=11,7km , BC=8,5km

Chapter exercises 6

1

2

14

a) 0,719 b) 0,423
c) 0,766 d) 0,174
a) b)
3 4
2
v v ]
T 3
a) -1 b) -1
9 3 a9 1
a) x=29 b) x=89
a) 40°,140° b) 170°,190°
a) Centre at (0, 2), radius 3. b) Centre at (-1, 7), radius 10.
a) v =76° v, =~104° b) v, =160°, v, = 200°
9,38°
a) 19,5 cm? b) 3,7 cm®
b dc a
13,6 m

Sides 14, 23 and 23,2 . Angles 73°, 72° and 35°.

35° 35°

a) cosv= b) cosv=

-

a) 45°,225° All angles

c) 220°,320° 94°, 266°

9,12 km

a) x=2 J96 =46 (cm?)
74,9 km®

a) 74,4° 63,7°




