Furtheralgebra 69

Problem 7. Remove the brackets from the
expression and simplify 2[x? — 3x(y + x) +4xy]

2[x2 = 3x(y +x) +4xy] = 2[x% — 3xy — 3x% + 4xy]
(Whenever more than one type of brackets is involved,
always start with the inner brackets)

=2[—2x2 +xy]
= —4x? +2xy
=2xy— dx?

Problem 8. Remove the brackets and simplify the
expression 2a — [3{2(4a — b) — 5(a +2b)} + 4a]

(i) Removing the innermost brackets gives
2a —[3{8a —2b — 5a — 10b} 4 4a]
(i) Collecting together similar terms gives
2a —[3{3a — 12b} + 4a]
(iii) Removing the ‘curly’ brackets gives

2a — [9a — 36b + 4al

(iv) Collecting together suWer&s{
( e\,z& 3u— 36[? age
ves

v) Reovmg the outer brackets gi
2a —13a+36b

(vi) ie.—11la+36b or 36b—1la

Now try the following Practice Exercise

Practice Exercise 39 Brackets (answers on

page 344)
Expand the brackets in problems 1 to 28.

L. x+2)(x+3) 2. x+4H2x+1)
3. (2x+3)? 4. 2j-H(G+3)
5. 2x+6)2x+5) 6. (pgq+r)r+pq)
7. (a+b)(a+b) 8. (x+6)?
9. (@a—c)? 10. (5x +3)2
11. (2x—6)? 12. 2x —3)(2x +3)

o N

(rs +1)?
16. 2x(x —y)

13. (8x+4)? 14.
15. 3a(b—2a)

17. (2a —5b)(a+b)

18. 3Bp—2q)—(q —4p)
19. Bx—4y)+3(y —2) — (z —4x)
20. (2a +5b)(2a — 5b)

21, (x —2y)? 22. (3a — b)?
23. 2x+[y—Qx+y)]

24. 3a+2[a— (3a —2)]

25. 4[a®—3a(2b+a)+ Tab)

26. 3[x? —2x(y +3x) +3xy(l +x)]

27. 2—5[a(a—2b) — (a — b)?]
28. 24p—[2{3(5p—q6€3 J‘&A\é&q]

D
102 F=2ororization

The faf g

efdctorsof 24 are 1,2, 3,4, 6, 8, 12 and 24 because 24
dividesby 1, 2,3, 4, 6, 8, 12 and 24.
The common factors of 8 and 24 are 1, 2, 4 and 8 since
1, 2, 4 and 8 are factors of both 8 and 24.
The highest common factor (HCF) is the largest
number that divides into two or more terms.
Hence, the HCF of 8 and 24 is 8, as explained in
Chapter 1.
When two or more terms in an algebraic expression con-
tain a common factor, then this factor can be shown
outside of a bracket. For example,

df +dg =d(f +¢g)
which is just the reverse of
d(f+g) =df +dg

This process is called factorization.
Here are some worked examples to help understanding
of factorizing in algebra.

e 1,2, 4 and 8 because 8 divides by

Problem 9. Factorize ab — Sac

a is common to both terms ab and —5ac. a is there-
fore taken outside of the bracket. What goes inside the
bracket?
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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

length of
i tes
E \,‘ rof mid- ordmg

Triangle formulae:

mean value, y =

. 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

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 7 seconds
1)
o = angle of lead or lag (compared with
y = Asinowt)

Cartesian and polar co-ordinates:

If co-ordinate (x, y) = (r, 0) then
r=yx2+y?> and 6=tan"! Y

X

If co-ordinate (r, 6) = (x, y) then \)K
x: rp@ (}Q = rsing

Gm-%c progression:
and d = common difference, then the
gressionis: a,a+d,a+2d,.

The n’thtermis: a4+ (n — 1)d

Sum of n terms, S, = E[Za + (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
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9. (a) % (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 @ybx*@cdd 2.(@y®J/x©b@a
1

3. (@y(b) L ©f e 4. (a) % ®)x(©)bd)c
y 1

-@=0b)z©aldb
X X

.a=15b=04,11.78mm*> 7. y=2x>+7,5.15

5

6

8. (a) 950 (b) 317kN

9. a=04,b=28.6(i) 944 (ii)) 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

[=0.0012V2, 6.-7\5é\ﬂsq| "( Om
Z @26%,’38.53, 3.0 P age

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)

LN W=

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

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

AT

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

3.«

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

e 167)
. 27°54

xerci

1. @) ’%Dz

3. 51°11" 4. 100°6'52"
5. 15°44'17" 6. 86°49'1” 7. 72.55° 8. 27.754°

9. 37°57 10. 58°22'52"

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°
(f)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&T70r2&5
(©)1&5,2&6,4&8,3&7(d)3&50r2&8

9. 59°20° 10. a =69°,b=21°,¢=282° 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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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

4
7@ =gt oy \l\L+c
\Axs e
8. (a) ~/¥+c\, (b)—«/4x9Pc ag

9. (a)—0+c (b)7%+c

NG

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

() 2 - §x3 . %xz 5 +C“ Om NQ‘; 19, 09;.112)(57
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
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Triangle, 171,219
Triangles, area of, 205
congruent, 175
construction of, 179
properties of, 171
similar, 176
Trigonometric functions, 27
Trigonometric ratios, 183
evaluation of, 185
graphs of, 195
waveforms, 195
Trigonometry, 181
practical situations, 209
Turning points, 156

Ungrouped data, 289
Units, 53

Upper class boundary, 293
Use of calculator, 22

Vector addition, 267
subtraction, 274
Vectors, 266
addition of, 267
by calculation, 267
by horizontal and vertical
components, 269
drawing, 266
subtraction of, 274
Velocity, relative, 276

Vertical axis intercept, 133
bar chart, 289
component, 269, 283
Vertically opposite angles, 165
Vertices of triangle, 172
Volumes of common solids, 240
frusta of pyramids and cones, 252
irregular solids, 259
pyramids, 244
similar shapes, 256

Waveform addition, 278

y-axis intercept, 135
Young’s modulus of elasticity, 143




