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(vi) 6 x 12 ="72; place the 72 below the 82.
(vii) 82—-72=10.
(viii) Bring down the 5 to give 105.

Problem 10. Evaluate 37.6 x 5.4

376
x54 (ix) 12 into 105 goes 8; place the 8 above the 5 of
1504 442.500
18800 (x) 8 x 12 =96; place the 96 below the 105.
20304 .
(xi) 105—-96=09.
() 376 x 54 =20304. (xii) Bring down the 0 to give 90.
(ii) As there are 1+1=2 digits to the right of (xiii) 12 into 90 goes 7; place the 7 above the first
the decimal points of the two numbers being zero of 442.500
multiplied together, 37.6 x 5.4, then (xiv) 7 x 12 = 84; place the 84 below the 90.
37.6 x 5.4 =203.04 (xv) 90—84=6.

(xvi) Bring down the 0 to give 60.

Problem 11.  Evaluate 44.25 - 1.2, correct to (xvii) 12 into 60 gives 5 exactly; place the 5 above
(a) 3 significant figures, (b) 2 decimal places the second zero of 442.500

' %3\
4405 (xviii) Hence, ﬁlé_eg_l‘; =36.875

4425 +12=—+

1.2
The denominator is multiplied by 10 to change itinto *—QZS +12=2369, correct to 3 significant
integer. The numerator is also multi hed m(ee ufed
the fraction the same. Thus, ﬁ
( +~1.2=36.88, correct to 2 decimal
44.25 442 5 e places.
@\# x 10

The 1 1vision is similar to the long lelSlOIl of

Problem 12. Express 7— as a decimal fraction,
integers and the steps are as shown.

correct to 4 significant figures

36.875
) 2
12 ‘;22‘500 Dividing 2 by 3 gives 3= 0.666666. ..
Q 2
82 and 75 =7.666666. ..
72 3 5
1356 Hence, 7 3= 7.667 correct to 4 significant figures.
90 Note that 7.6666... is called 7.6 recurring and is
84 written as 7.6
60
60 Now try the following Practice Exercise
0
(i) 12 into 44 goes 3; place the 3 above the second Practice Exercise 11 Multiplying and
4 of 442.500 dividing decimal numbers (answers on

.. page 341)
(i) 3 x 12=136; place the 36 below the 44 of

442.500 In Problems 1 to 8, evaluate without using a
(iii) 44-36=38 calculator.

(iv) Bring down the 2 to give 82. 1. Evaluate 3.57 x 1.4
2. Evaluate 67.92 x 0.7

(v) 12 into 82 goes 6; place the 6 above the 2 of
442.500



List of formulae

Laws of indices: Areas of plane figures:

A xan =gt L gmen (gmyn = gmn (i) Rectangle Area=1Ix b

n
am™'n = Yam a_"=in a’=1
a
. b
Quadratic formula:
—b+/b>—4
If ax>4+bx+c=0 then x:z—ac 3
a

Equation of a straight line: ﬁég@ka Area = b x h

y=mx+c R
Definition of a logarlthm' -‘( Om ! O‘ L
If y=a" then \J\I 1 ¢

Lawg‘)g'lt ms: P age >

log(A x B) =logA+1logB

A
A) Zjoea— 1
log (B) logA—log B (i) Trapezium  Area = = (a+b)h

logA" =n x logA

Exponential series:

2 3

ef=1+x + + 3 +- (valid for all values of x)

<
¢

Theorem of Pythagoras:

1
b* =a’+¢? (iv) Triangle Area= 3 Xbxh
A
b
¢ h
B a ¢




Answers to practice exercises
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Chapter 16 Chapter 17

Exercise 62 (page 118)

1. (a) 0.1653 (b) 0.4584 (c)
(a)  5.0988 (b) 0.064037 (c)
(a) 4.55848 (b) 2.40444 (c)
(a) 48.04106 (b) 4.07482 (c)
2.739 6. 120.7m

22030
40.446
8.05124
—0.08286

Nk wh

Exercise 63 (page 120)

1. 2.0601 2. (a) 7.389 (b) 0.7408
3.1 —2x2— §x3 — 2yt

4. 2x1/2+2x5/2+x9/2+1x13/2
1 1
172 o212
+12x + 60x

Exercise 64 (page 122)

1. 3.95,2.05 2. 1.65,-1. “\
3. (a)28cm’ (b) 116m1n 4. [(]) 7& @ inut
ExeraQGS(page 124) P ag

1. (a) 0.55547 (b)0.91374 (c) 8.8941
2. (a)2.2293 (b) —0.33154 (c) 0.13087

3. —0.4904 4. —0.5822 5. 2.197 6. 816.2
7. 0.8274 8. 11.02 9. 1.522 10. 1.485
11. 1.962 12. 3 13. 4
14. 1479 15. 4901 16. 3.095
17. t=eb+alnD _ebealnD _ebelnD ie.t :eb D¢
18. 500 19. W = Pv1n(U2)

Uy
Exercise 66 (page 127)
1. (a) 150°C (b) 100.5°C 2. 99.21kPa

(a) 29.32 volts (b) 71.31 x 10~ s

(@) 1.993m (b) 2.293m 5. (a) 50°C (b) 55.45s
30.37N 7. (a) 3.04A (b) 1.46s
2.45mol/cm? 9. (a) 7.07A (b) 0.966s
10. £2424

® NP W

Exercise 67 (page 134)

1. (a) Horizontal axis: lcm =4V (or Icm =5V),
vertical axis: 1cm = 102
(b) Horizontal axis: 1 cm = 5m, vertical axis:
lem=0.1V
(c) Horizontal axis: 1cm = 10N, vertical axis:
lem =0.2mm
.(@A—1(Mb)—8 (c)—1.5()>5
.(a—1.1(b)—-14

[\*}

3. 145

=

5. The 1010 rev/min reading should be 1070 rev/min;

(a) 1000 rev/min (b) 167V

\(e)t=
219

Exercise 68 (page 140)
1. Missing Values —0.75,0.25,0.75,

2@2.75;
Gradient = — \_)
Z\Q@Q —4(d)0,4

21 (c)
32 24’2
"g 4(c)3,0(d)0,7

(b)

2. ()4, =

2
5. @02ty -2 12 L 2@, 42
@2, -3 3 13© 2@ 3

3 5
6. —(b) =4 (c) —1-
(a) 5 (b) —4 (¢ G
7. (a) and (c), (b) and (e)
8. 2,1) 9. (1.5,6) 10. (1,2)
11. (a)89cm (b) 11N (¢c) 2.4 (d)1=2.4W +48
12. P=0.15W+35 13. a=-20,b=412

Exercise 69 (page 144)
1. (a)40°C (b) 1289
2. (a) 850rev/min (b) 77.5V
3. (@)0.25() 12(c) F=0.25L+ 12
(d) 89.5N (e) 592N (f) 212N
—0.003,8.73
(a) 22.5m/s (b) 6.43s (¢c) v =0.7t +15.5
m=26.9L — (.63
(a) 1.317 (b) 22.89% (c) F = —0.09 W +2.21
(a) 96 x 10°Pa (b) 0.00022 (c) 28.8 x 10°Pa

® N A,k
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1 1
9. (a) 3 (b)6(c) E= §L +6(d) 12N (e) 65N
10. a =0.85,b=12,254.3kPa, 275.5kPa, 280K

Chapter 18

Exercise 70 (page 149)
L (@ y®x*(©c(dd 2.()yb)Vx(bda

1
3. (a) y (b) T ©S@e 4. (a) % ®x(©bdc

y 1
c@=®b)z@©@a(dbd
X X

5
6. a=15b=04,11.78mm*> 7. y=2x>+7,5.15
8. (a) 950 (b) 317kN

9. a=04,b=8.6(i)94.4 (i) 11.2

Exercise 71 (page 154)

(@ lgy (b) x (c) 1ga (d) 1gh
(@) lgy (b) 1gx () L (d) 1gk
(@ Iny (b)x (c)n (d) Inm

1=0.0012V?%, 645 "( Om
2@6635’33?? pad®

Ry =126.0,c=1.42 8. y=0.08e0-24x
To =35.4N, u=0.27,65.0N, 1.28 radians

Chapter 19

Exercise 72 (page 156)

1. x=2,y=4 2. x=1,y=

3. x=35,y=1.5 4. x=—-1,y=2
5. x=23,y=-12 6. x=-2,y=-3
7. a=04,b=1.6

LN W=

Exercise 73 (page 160)

1. (a) Minimum (0, 0) (b) Minimum (0, —1)

(¢) Maximum (0, 3) (d) Maximum (0, —1)
—0.40r0.6 3. =390r6.9

—1.1o0r4.1 5. —1.80r22

x =—1.5 or —2, Minimum at (—1.75, —0.1)
x=-0.70r1.6 8. (a) £1.63 (b) 1 or —0.3

A o

9. (—2.6,13.2),(0.6,0.8); x = —2.6 or 0.6

10. x =—1.2 0or2.5 (a) —30(b) 2.75 and —1.50
(c)2.30r —0.8

Exercise 74 (page 161)

l.x=4,y=8andx=-0.5,y=-5.5
2.(a)x=—150r3.5(Mb)x=—-1.240r3.24
(c)x=—1.50r3.0

13 @

Exercise 75 (page 162)

1. x=-2.0,—-050r1.5

2. x =—2,1o0r 3, Minimum at (2.1, —4.1),
Maximum at (—0.8, 8.2)

3. x=1 4. x=-2.0,040r26

5. x=0"7o0r25
6. x=-23100r1.8

e 167)

. 27°54 3. 51°11" 4. 100°6'52"
6 86°49'1" 7. 72.55° 8. 27.754°
10. 58°22'52"

15°44'17"
9. 37°57

Exercise 77 (page 169)

1. reflex 2. obtuse 3. acute 4. rightangle

5. (a) 21° (b) 62°23’ (c) 48°56'17”
6. (a) 102° (b) 165° (c) 10°18’49”
7. (a) 60° (b) 110° (c) 75° (d) 143° (e) 140°
() 20° (g) 129.3° (h) 79° (i) 54°
8. Transversal (a) 1 &3,2&4,5&7,6& 8
b)) 1&2,2&3,3&4,4&1,5&6,6&7,
7&8,8&5,3&8,1&6,4&T7o0or2&5
©)1&5,2&6,4&8,3&7(d)3&50r2&8
9. 59°20° 10. a =69°,b=21°,¢c=82° 11. 51°
12. 1.326rad 13. 0.605rad 14. 40°55’

Exercise 78 (page 173)

1. (a) acute-angled scalene triangle
(b) isosceles triangle (c) right-angled triangle
(d) obtuse-angled scalene triangle
(e) equilateral triangle (f) right-angled triangle
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Index

Parabola, 156
Parallel lines, 165
Parallelogram, 219
method, 267
Peak value, 199
Pentagon, 219
Percentage component bar chart, 289
error, 36
relative frequency, 289
Percentages, 33
Percentile, 304
Perfect square, 105
Perimeter, 171
Period, 199
Periodic function, 200
plotting, 238
Periodic time, 200
Phasor, 280
Pictograms, 289
Pie diagram, 289
Planimeter, 257
Plotting periodic functions, 238
Polar co-ordinates, 214
Pol/Rec function on calculator, 217
Polygon, 210
frequency, 293, 296
Population, 289
Power, 47

series for e, 119 \eW

Powers ﬁ‘,
Practi§i51£
quadkatic equations, 108

simple equations, 77
simultaneous equations, 96
straight line graphs, 141
trigonometry, 209

Precedence, 6, 71

Prefixes, 53

Presentation of grouped data, 292
statistical data, 288

Prism, 240, 242

Probability, 306
laws of, 307

Production of sine and cosine waves,

198

Proper fraction, 9

Properties of circles, 230
triangles, 171

Proportion, 40

Pyramid, 244
volumes and surface area of frustum

of, 252
Pythagoras’ theorem, 181

Quadrant, 230
Quadratic equations, 102

by completing the square, 105
factorization, 102
formula, 106
graphically, 156
practical problems, 108
Quadratic formula, 106
graphs, 156
Quadrilaterals, 219
properties of, 219
Quartiles, 303

Radians, 27, 165, 166, 232

Radius, 230

Range, 295

Ranking, 299

Rates of change, 323

Ratio and proportion, 40

Ratios, 40

Reciprocal, 24

Rectangle, 219

Rectangular axes, 131
co-ordinates, 131
prism, 240

Reduction of non-linear 1

form, %
e \refue 289

01t 276

Reflex
1

plottlng, 278
sine and cosine rules, 281
Rhombus, 219
Right angle, 165
Right angled triangle, 171
solution of, 188

Sample, 289
Scalar quantities, 266
Scalene triangle, 171
Scales, 131
Sector, 222, 230
area of, 233
Segment, 230
Semicircle, 230
Semi-interquartile range, 304
Set, 289
Short division, 4
Significant figures, 17, 18
Similar shapes, 229, 256
triangles, 176
Simple equations, 73
practical problems, 77
Simpson’s rule, 258

sea\i.

Resolution of v%
y drawing, 280
P ntal and vertical components,

Simultaneous equations, 90
graphical solution, 155
in three unknowns, 99
in two unknowns, 90
practical problems, 96
Sine, 27, 183
graph of, 195
Sine rule, 205, 281
wave, 198, 260
mean value, 260
Sinusoidal form A sin(wf £ «), 202
ST units, 53
Slope, 134
Solution of linear and quadratic
equations simultaneously, 110
Solving right-angled triangles, 188
simple equations, 73
Space diagram, 276

Sphere, 246
Square, 23,219
numbers, 23 \)K
ard deviation, 302
discrete data, 302
grouped data, 303
Standard differentials, 321
form, 56
integrals, 326
Statistical data, presentation of, 288
terminology, 288
Straight line, 165
equation of, 135
Straight line graphs, 132
practical problems, 141
Subject of formulae, 83
Subtraction in algebra, 62
Subtraction of fractions, 10
numbers, 1, 18
vectors, 274
Successive differentiation, 322
Supplementary angles, 165
Surface areas of frusta of pyramids and
cones, 252
of solids, 247
Symbols, 28

Tally diagram, 293, 296
Tangent, 27, 183, 230

graph of, 195
Terminating decimal, 17
Theorem of Pythagoras, 181
Transposition of formulae, 83
Transversal, 165
Trapezium, 220
Trapezoidal rule, 257



