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10.

11.

12.

13.

nearest centimetre, runs from the top of the
tent to the peg?

In a triangle ABC, ZB is a right angle,
AB =6.92cm and BC = 8.78cm. Find the
length of the hypotenuse.

In a triangle CDE, D = 90°,
CD = 14.83mm and CE = 28.31 mm.
Determine the length of DE.

Show that if a triangle has sides of 8, 15 and
17 cm it is right-angled.

Triangle POR is isosceles, O being a right
angle. If the hypotenuse is 38.46 cm find (a)
the lengths of sides PQ and QR and (b) the
value of ZQPR.

A man cycles 24 km due south and then 20 km
due east. Another man, starting at the same
time as the first man, cycles 32 km due east
and then 7km due south. Find the distance
between the two men.

A ladder 3.5m long is placed against a per-
pendicular wall with its foot 1.0m fro

wall. How far up the wall (t ?@
timetre) does the 1 foot of

fall?

the ladder m@ 0 cm further e
?ng ow far does

Two ships leave a port at the same time. One
travels due west at 18.4knots and the other
due south at 27.6 knots. If 1knot = 1 nautical
mile per hour, calculate how far apart the two
ships are after 4 hours.

Figure 21.7 shows a bolt rounded off at one
end. Determine the dimension A.

T
: R={45mm

Figure 21.7

14. Figure 21.8 shows a cross-section of a com-
ponent that is to be made from a round bar.
If the diameter of the bar is 74 mm, calculate
the dimension x.

——

e 72mm

Figure 21.8

21.3 Sines, cosines and tang 2rits

With reference tow @@ig
1 ’

ht-angled triangle
ABC show,

O‘, 0l = oppos1te side

“ A@ hypotenuse
BC
e is abbreviated to ‘sin’, thus sinf = —
AC
C
e
o\e(\\)% .
\<\\\Q Opposite
0 []
A Adjacent B

Figure 21.9

. adjacent side
Also, cosine = ——
hypotenuse

‘Cosine’ is abbreviated to ‘cos’, thus cosf = E
opposite side

Finally, tangent) = — ———
Y g adjacent side

BC
‘Tangent’ is abbreviated to ‘tan’, thus tanf = B

These three trigonometric ratios only apply to right-
angled triangles. Remembering these three equations
is very important and the mnemonic ‘SOH CAH TOA’
is one way of remembering them.
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SOH indicates sin = opposite +— hypotenuse
CAH indicates cos = adjacent - hypotenuse
TOA indicates tan = opposite - adjacent

Here are some worked problems to help familiarize
ourselves with trigonometric ratios.

Problem 4. In triangle POR shown in
Figure 21.10, determine sin 6, cos 6 and tan 6

P

H 0

Figure 21.10

ite sid P
sinf — opposite side _ _Q
hypotenuse PR

adjacent side QR
cos) = —— =

12
hypotenuse P ‘?
-
opposifegsi \IA; 5
tand = =— == ={,
P (@X‘Xg 2N ﬁg’e
Problem 5. In triangle ABC of Figure 21.11,

determine length AC, sin C, cos C,tanC, sin A,
cos A and tan A

A

3.47cm

-
B 4.62cm c

Figure 21.11

By Pythagoras, AC? = AB? + BC?
ie. AC? =3.47* +4.62?
from which C =+/3.4724+4.622 =5.778cm

ite sid AB 3.47
sinC = SPPUTENE 22 _ 200 0.6006
hypotenuse AC  5.778
dj t sid BC  4.62
cosC = T P2 T2 (7996
hypotenuse =~ AC  5.778
ite sid AB 47
tanC = —OPPOSI ° S,l - LI =0.7511
adjacent side BC ~ 4.62
ite sid B 4.62
hypotenuse AC  5.778
A= adjacent side ~ AB  3.47 0.6006
cosA = hypotenuse T AC T 57778
ite sid BC  4.62
tana — Oppositeside  BC._ 462 4404
adjacent side  AB T 347
8 .
Problem 6. IftanB = 15 determine the value of

sin B, cos B, sin A and tan A

A right-angled triangle ABC ﬁho Kgure 21.12.

Iftan B = BC =15.

\e.
rocdYe: A
O ﬁ AO

B 15 C

Figure 21.12

By Pythagoras, AB? = AC? + BC?
ie. AB? = 8% 4152
from which AB =+/82+152=17
AC 8
inB=—=— 47
sin B-17 or 0.4706
B = BC _ 15 0.8824
cos B = =17 or
C 15
sinA = — = — or 0.8824
AB 17
BC 15
tanA = — = — or 1.8750
an e 3 or
Problem 7. Point A lies at co-ordinate (2, 3) and

point B at (8, 7). Determine (a) the distance AB and
(b) the gradient of the straight line AB



List of formulae

Laws of indices: Areas of plane figures:

a x a" = am+n ﬂ —gn—n (am)n — g (1) Rectangle Area=1[xb

n
am™'n = Yam a_"=in a’=1
a
. b
Quadratic formula:
—b+/b>—4
Ifax?+bx+c=0 then x= —M8F—— > ¢
a

Equation of a straight line: i @Lﬁ Area = b x h
“Oﬁég

|4 »
* >

Definition of a logarlthm- .‘( Om

If y=a" then

Law@‘l@lt ms: P a-ge

log(A x B) =logA+1logB

o|Y

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 ¢
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Areas of irregular figures by approximate
methods:

Trapezoidal rule
width of\ [ 1 (first + last
Area~ | . = .
interval J | 2 \ ordinate
+ sum of remaining 0rdinatesi|

Mid-ordinate rule
Area =~ (width of interval)(sum of mid-ordinates)

Simpson’s rule
1 (width of first + last
Area~ — | . .
3 \ interval ordinate

14 sum of even 2 sum of remaining
ordinates odd ordinates

Mean or average value of a waveform:

area under curve
mean value, y =

Triangle formulae:

. a b c
Sine rule: — =— = —
sinA sinB sinC
Cosine rule:  a? = b> + c? —2bccos A
A
c b
B a C

Area of any triangle

=5 x base x perpendicular height
|
—bcsin A
2

1 1
= —absinC or —acsinB or
2 2

a+b+c

=[s(s—a)(s—b)(s —c)] where s= 5

length of &
tes ’l
rof m1d ordi e l The n’thtermis: a + (n — 1)d

For a general sinusoidal function y= A sin (of £ «),
then

A = amplitude

o = angular velocity = 2m f rad /s
@ frequency, f hertz
54

2
2n o
— = periodic time T seconds
1)
o = angle of lead or lag (compared with
y = Asinowt)

Cartesian and polar co-ordinates:

If co-ordinate (x, y) =

r=+/x2+y? and 6 =tan!2

X

If co-ordinate (r, 6) = (x, y) then \)K
ﬁ-\ ree‘@g = rsing

)
Gﬁ.ﬁ'éco‘mogression:

Ifa= = common difference, then the
ari progressionis: a,a+d,a+2d, .

(r,0) then

Sum of 1 terms, S, = %[251 T+ (n—1)d]

Geometric progression:

If a = first term and r = common ratio, then the geom-
etric progression is: a, ar, ar?, ...

The n’th term is: ar’*~!

a(l—r") a(r—1)
Sum of n terms, S, =
1-=r) r—1
a
If—1<r<1, Sm:ﬁ
Statistics:
Discrete data:
X
mean, x = =—
n




List of formulae
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Grouped data:
P > fx

standard deviation, o = \] |:

S{fx—5?}

Standard derivatives

d
yorfi)y 2 =orflx)

dx
ax" anx"!
sinax acos ax
cosax —asinax
eax aeax

1
In ax —

X

Standard integrals

y Jydx
xn+l
ax” a + ¢ (except whenn = —1)
n+1
cosax —sinax +c¢
a
1
sinax ——cosax +c¢
a
1
e - +¢
a
1
— Inx +c¢
X




Answers to practice exercises
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Exercise 138 (page 324)

1. —2542A/s 2. (a) 0.16cd/V (b) 312.5V
3. (a) —1000 V/s (b) —367.9V/s
4. —1.635Pa/m

Chapter 35

Exercise 139 (page 328)

Tx2
1. (@4x+c (b)T-l-c
5 3
2. (a) Zx4+c (b) gz8+c

2 5
3. (a) —x3 +c (b) ﬁx“ +c

4. (a) 3 (b) 2t 31‘4
. (a x 2x +c I +c

2

3 03
5. (a) %—SX—l—c (b) 40 4262 + — +¢

3
5

6. (a) 592—29+93+c
3

7. (a) ——+C e%
o fhc\'\ f?age

10 s
9. (a)ﬁ-l-c (b)7ﬁ+c

®) 5

10.

11.

12.

13.

14.

3 7
(a) Esin2x+c (b) —§COS30+C

1 1
(a) —6cos§x+c (b) 18sin§x +c

3
@ 35X e O ot

u>
(b) 5 —Ilnu—+c

2
(a) glnx—l—c

18
(a) 8ﬁ+8«/§+?«/;+c
3

1 4t
(b) 7 +41+T+C

Exercise 140 (page 330)

1. (a) 1.5(b) 0.5

3. (a)6(b) —1.333 (a)

5. (a) 10.67 (&@ C (a) 0(b)4
8. (a) 0.2352 (b) 2.638

10. (a) 0.2703 (b) 9.099

2. (a) 105,(b) —0.5

) 0.833

(>4x4—§x iyl —2x+c“ Om NQ‘ 1909(Rﬁ7

2!erase 141 (page 334)

1. proof 2. proof 3. 32 4. 29.33Nm
5. 375 6. 7.5 7. 1
8. 1.67 9. 2.67 10. 140m




