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ALGEBRAIC OPERATIONS

By the end of this set of exercises, you should be able to

(@)
(b)
(©
(d)
(e
®

reduce an algebraic fraction to its simplest form
apply the four rules to algebraic fractions
change the subject of a formula

simplify surds

rationalise a surd denominator

simplify expressions using the laws of indices.
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ALGEBRAIC OPERATIONS

A. Reducing algebraic fractions to their simplest form

Exercise 1

1. Simplify these fractions:

(©

(2

k)

(o)

(s)

(w)

(aa)

©

(2)

(k)

()

(2

(k)

(x+1)
(x+1)

2x -8

5
S5x+15

Vv

v

d-2
3d-6

4-4w
l-w

a-25
a->5

2y  +y-1

6 3
- b =
(a) 0 (b) 9
100 4a
© %0 K
w =z 0 2
rt ac
m = w =
4a z
5xt 3v
— r —
Q) e () o
2pq S5b
5pq 8x’y
¥ —= (z -—%
2pq* 4xy’
2. Factorise either the numerator or the denominator, then simplify:
2x+8 3x+6
b
(a) 7 (b) 5
2 4
© v O &
R S . +
() = 6o £
x p
3. Factorise the numerator and/or the denominator, then simplify:
@) 2a+6 (b) c+9
a+3 c+3
2x +2y Ip+3q
(©) 5x + 5y ® Tp+iq
. xt =1 . ¥y -9
i
® x=-1 0 y+3
xt -1 W -5v-2
(m) ¥ +2x+1 () v -4

(0)

2y* +5y-3
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@ 2
®»
=
®
.
®
(x) %:{;
(ab) g:;;:
) 5x2—5 10
® 4x f 10
s
o o=
@ g +g
g+1
:
) = g
O S
® 6x*-13x+6

3x*+10x-8

@




B.  Multiplying, dividing, adding and subtracting algebraic fractions

Exercise 2

1. Simplify these fractions by multiplying:

(a%x
@ 5 x
(m) -‘zr-x

@ 7 x

@453

12

ajo

Ao wfx

2,6
® x5

® 5 2

=t

(q%x

o U

(g)% x

(k) ?’”xﬂ

b

a a
(0) 3-!?

2 ¢
[+
) =7

2. Change these divisions to multiplications and simplify:

2.6
@5+

(e) i-:-%

2

M £+ 4

(m) £+

2
@ 5 *5

3. Do the following additions and subtractions:

a

a

22

a

(a) %+%
04+
0 34
 $-4
(@) %’ +5
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® 43
® -3
O E+L+
wf-4
4 -4d

© 2+

9
4
d d
—.+?
+ I

2
L
2

TN
(h) 8x =

Ll
(p).g.x%
© 23
e
o 5
M £+

(d)%+%
@43
) %+%
(p) %-2?"’
© 3% 4 2




4. By finding a common denominator with letters, work out these additions/subtractions:

(@2 4+3 by _ 2 (c).-_+.L (d) L _
X a b d P q
2.2 1 _ L 2.1 pml_8
(e)v+w (f)g 5 (g)k+n ()x "
5. Add or subtract these fractions;
(n)x"'l +x;l (b)xZZ_'_x;l (c) x-53+r-|4-1 (d) 2‘5—3+x;'l
(B) x;—l_x;—l (f) x+2 .1";1 (g) h;l_.’tzl (h) I;[_Igl

C. Ch}lging the subject of a formula
Exercise 3;1\\_

This exercise has\:bqlixed selection of formulae.
Change the subject of each formula to the letter shown in the brackets.
ALL WORKING and ALL STEPS SHOULD BE SHOWN.

1. x+2=c (x) 2. x—4=c (x) 3. x ‘ﬁ:q

4, x-p=q (x) 5. 2 =a (x) 6. %1=a (x)

7. ¥y=a (x) 8. Fp=m (x) 9. Xr=s5s (x)
10. 4x=20 (x) 1L dx=a (x) 12. gx=h (x)
13. nx=r (x) 4. 2x#l=5 (¢ 15. 2x+1=b (x)
16. 2x+c=b (x) 17. ax+c5_-.p;/(x) 18. px+g=r (®
19. vx-w=y (x) 20. D=SxT". () 21. C=nd (d)
22, x2=16 (x) 23. 2=y (@) % 24. A=m? (1)
25. T=Dig () 26. A=y2 (y) 27. P=3m? (@)
28. P=5m2 (r) 29. h—-p=q (h) 30. h-p=q (p)
31. 2h-5p=q (h) /32 2h-5p=q (p) 33, b-c=ax (x)

Exercise 3B

1. Change the subject of each formula to A.

(a) g=Hf (b) e=g+h () k=hgd) e=g-h
2. Change the subject of each formula to r.
(@) Q=r? (b) N=m? (c) M=2m? (d) P=mlw
3
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3. Change tl}tu’cctnf each formula to m.

(a) A=kim ( _B::Km (€} C=nmmpr2 (d) o= —_

4. Change the subject to x.
(@) p=q+=x (b) r=¢= (c) r=s-5x d) r=7x-3

(&) m=2(x+1) B m=1hx-5) (g n= Yatx + 2) () p=1/r(x+gq)
5. Change the subject of the formula to the letter in\brackets.

@ Pig=R (» () t=ls (97 oM 2{({ @ @ v=\/?; &

@ d=§ » ® ;’%’L"'T (@ R-;:-; (h) a2+ b2=c2 (g

6. Harder examples:iChange the subject of the formuia to the letter in brackets,
(@ A+d=VIr (T (b) px+gx=r (x) (©) ax=px+¢
M;L;_’ O @x=STw  pe2vier gy

D. Simplifying surds
Exercise 4

L. Express each of the following in its simplest form;
(a) v8 (b) V12 (c) v27 (d) v20 (e) V50 ) v28
(g) V18 (h) v24 (i) v200 G v7s (k) V45 ) v72
(m) V300 (n) V147 (0) V54 (p) 7v8 (@ 5v32 (r) 6v40

2. Add or subtract the following:

(a) 3v2+5v2 (b) 6V5-5v5 (©) 8V10+5v10 (d) W20-9v20

(e) v6-3v6 () V3+v3-13v3 (8) 5V7-8v7+3v7 (h) 10v2 + 10v3
3. Simplify:

() V8-v2 (b) V18-v2 (€) V125 +5v5 (d) V48 +v12

(e) V45 +v20 (H) V63 -v28 (&) V50+v18 (hy ¥72-v32
Exercise 5
1. Simplify:

(@) V3xv3 (b) V5xv5 () v6xve6 (d) v1xvi

() vxxvx (H V3xv2 (8) Vadxvs (h) V16xva

iy V2xve 0 vxxvy (k) v2xv8 D v2xv32

(m) V6 xv3 (n) V20 x v10 (0) 3WV2xv2 (p) 3vV2x2v3

contd.
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Muitiply out the brackets:
(@) v2(1 +v2)

(@ Y7(1+V7)

(8 (V3+2)(vV3-1)

(b) V3(V2+1)
€) v2(5-v2)

(c) V5(V5+1)
(£ V2(5-4v2)
(h) (V2-2)(V2+1) () (V3+V2)V3-V2)

() (5-VHV5+V3) (k) (V3+V2)2 N /5-v3)2
Ifa=1+v2andb=1-v2, simplify:

(a) 3a+3b (b) 2ab (c) a?+h?

If r =V5 + V3 and s = V5 - V3, simplify:

(a) 2r—2s {b) 5rs (c) r2—s2

A rectangle has sides of length (2v2 + 2) cm and (2v2 - 2) cm.
Calculate:

(a) itsarea (b) the length of a diagonal

E. Rationalising a surd denominator

Exercise 6

1.

W2 +2

Rationalise the denominators in the following and simplify where possible:

1 1 1
@ 7 ® 7 © 5

1 10 2
(e) el (£ 7 (g) 7
20 . 6 12
7 VB © T
m) —— M) —= (© —e

52 +20 50

(d)

(h)

t))

(p)

%I-&h glu &Ilu &,»—-

Express each of the following in its simplest form with a rational denominator:

(a) % (b) —g— (c) \/% (d) E (€)

Simplify the following by rationalising the denominator:

1 1 1
® B w19 %z

3 1 2
R S S i v
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(d)

(f)

2v2 -2
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F. Simplifying expressions using the laws of indices

-‘

rcise 7
Exercise [ Rulel a™ x gh = gm+n

1. Use Rule 1 to write down the simplest form of the products in the following:

(a) 23x24 (b) 35x33 (c) 82x8° (d) 1010« 1020
(e) adxat H vxb3 (g c2xcb (h) d5xd>

(i vIxv8 (G) x2xx!I0 k) w3xw M zx

(m) f4xf7 (n) g'0xgl0 (0) kxkll (p) ml00xm

[Rule 2 g qght=gm-in ]

2. Use Rule 2 to write down the simplest formn of the quotients in the following:

(a) 24423 (b) 35+33 (c) 85+82 (d) 1020, 1010
{e) a’+ab H b3+b3 (g 2+ (h) &5+
(i) vIZ+vil G x104x2 )y wiw M 22z
(m) f7+f% (n) g0+ gl0 (0) k'l+k (p) m0.em
@ 2 o m ) & 2

x2 m2 a r8

{ Rule 3 (gm)h = gmn ]

3. Simplify these. For example, (a®)* = al2

(a) (x2)3 (b ) © (2 (d) (g2)8

) (@37 O @H @ (9° (hy (@37
4. Express the following without brackets, writing answers in index form:

(@ (2%? (b) (73 ) ©)* (d) (8%°

® @7 0 3% ® % (h) (25
5. Note(ab)m =agmbm Use this result to simplify:

(@) (aby (b) (cd) (©) (20 (d) (2pq)?
6. Use the 3 rules learned so far to simplify the following:

(a) y¥xy? (b) t4x¢ (c) x5+x2 (d) viev

(e) 3x2xx3 (D x2x4x° (g) 2x2 x 6x2 (h) 8x5 «2x2

(i) 6x3+2x () x2(x3+x% k) x3(xI-4) M (uvy

(m) (5 (n) (mn2)8 (0) 2xxt (p) 47 xu?

x2 ul
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7. Find m. For example: if 2™ = 8, m = 3 since 23 = 8.

(@ 2M=16 (b) 2M=32 () 4M=64

Exercise 8 LRule 4 a0 =ﬂ

1. Write down the values of:
(a) 20 (b) 120 (c) X0

[ Rule 5 a=m = 1,,m ]

2. Write the following with positive indices. For example: 2-5= 1/25,

(a) 32 (b) 57 () a™
(&) x-! (f) 3y-2 (g xy-3
L | .. b 1
(i) = ()] = (k) 2"
3. Express these in a form without indices:
@ & ©F @8 @ &
4. Simplify the following. For example: x—2 x x5 = x—2+5 = x3,
(a) a2xat (b) b6xb—4 () c-lxc-!
(&) eb+e-3 (H g"4+g4 (g) w=3 w5
@ oyt @ @ H (k) (kim)O.
5. Express with positive indices:
(a) 42x4-5 (b) 62x6-3 (c) 27x22
(e) 34x273 () (998 (8 w32
. 1 .
W = 0 o= k) 62
l -1 i -3
(m) > k (m) T
6. Multiply out the brackets:
(@) x3(x2+x-2) (b) xX3(x-x-2) (c) x3(x4+x)
(&) x(x2-x7) () x-5(2-x) (8 2x-2(3-x3)

7. (a) Find the value of: 33, 30, 3-2 31 3-3

(b) Write in the form4-?: 4, /16, Vg,
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(d) 5M=625

(d) (32546)0

(d) b*
(hy —
O —

® (3)

(d) d6xd6
(h) (x-2)3

(d) 4-3x52

® (x7)7
I 95~

d) x-l(x+x2)
(h) 3x2(2x-x-2)

®




Exercise 9

[ Rule 6 am/n = "1/.5;’"]

4
1. Write these in root form. For example: x5 = 4/x*
£ gl 2 1 i .
(@ x* (b) m? (¢ r (@ w? (e) n’ ®H r?
2. Write these in index form. For example: 5Vx# =x 4/5

@ % o W ¥ @ % ® V&
2

3. Evaluate the following.  For example: 8% = ¥8° = (2)2=4
1 | 1 1

1 ! !

(@) 92 (b) 642 © 8 (@ 647 () 1007 (f) 273
3 3 3 l _l __3_

(® 92 (h 16% () 492 O 162 (k) 273 Q) 2572

2 2 1y 1\
m 8 @ 8t @ ()7 @ (3
4. Simplify:
® = wWF © (@f @ (rp
il N Ei Bt
(e) (n'z)‘ ) (33 (& (bz) (h) (z ’)
1 4
32 EAE) 1 1
(i) (.ﬁ] 1)) (ﬁ) k) (s*+12)2 M (P+2°+3)
Exercise 10 Miscellaneous examples
1. Simplify:
R | Rt Al sl
(a) a*xal (b) b4xb+ (c) e*xc? (d) d?+4d?
ER | 32 2 i
(e) e*+e? (f) (z’) (8 (w 2) (h) (w ’)
2. Simplify:

(a) 2ali22q-112 (b) 3b2/3 x 4pl/3 {c) 6cli2xcl2 (d) 24372y g4-122
(e) 4e3/2 4 2¢1R2 () 8va2v-14  (g) 15713, 15, -1
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3. Multiply out the brackets:

(a) xM2(x/2 = x=172) (b) x2/3(x43 4 x1/3) (c) x=35(x8/5 4 x=1I5)
4. Evaluate the following for x= 16 and y =27 :

(a) 3x12 (b) 4x3/4 (c) S5y (d) 8y-23 (e) x-14xyli3

5. Simplify the following, expressing your answers with positive indices:
(a) pbxpl2 (b) pS+p-ii2 (c) (p#3)-32 (@) (p-3h12
(e) 5p34 .+ S5p-34 (H 7pl2x Tp=-32

6. Simplify:
I 3
Y x? ' x x* T xx® fxx
@ = b == © = @ XX
x x X
A 3 3 3
X 2xx? Sxx s
¢ XX O =
x x

7. Multiply out the brackets:
@ (B -1)(x-3-1) (b) (x-!+2)(x-1-2) (© M2+d)(x-12-4)

Exercise 11

Express the following with x in the numerator in index form:

Forexam [e-- i=—2- £ _2.x‘5
e S:° 15 s
5x
1 1 7 5 1 4
. L 2. L 3. = 4 2 5. — 4
x xt x? x 3x 6 5x
7. 2 8 L o > 10 2 gl o 2
2x Jx 2Vx é%3 (3x°) (Sx:‘)
m
al x g¢
a
A
4x -2
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Checkup for algebraic operations

1.

11.

Mathematics Support Materials: Mathematics 3 (Int 2) -

x=1/4 ¢ x3/4
x—112

Factorise the numerator and/or denominator if possible, then simplify:

v 9a2b
@ Ta 0] 3jb2
3x + 3y
(e} 6x + Oy () 5—— 02 64
Simplify
@ b 2 (b a2 & x
4 b X a
© c , c ® ﬂ 2v
F*3g 5

. Change:the. subject of each formula to x.
(a) 5+x=6

(b)"*"-ﬁr=a=-_w.

= T= 4x+3

_ 6 2_
©) Bx-T8 @ ===
v24 3y + 2
(8) -2
() 22 _ z (d a2 _ a
2 "% Bt
(& 3 , 1 (Mxtl x+2
E m 2 5

P/w

(CL @A me=p I (d) A =

@ we W?z{x+y}-:_.4¢h) M=-5_
g

(c) 245 {d) V45 -v20
© a% M) 2V8—v2
(€) x2+y?

Rationalise the denominators in the following and simplify where possible:

Express each of these in its simplest form:
(a) V32 (b) V1000

(e) V50-v18 () V72 ++50
Ifx=1+V3andy=1-v3, simplify:
(a) 2x+2y (b) 5xy

@ liys () 8
Write in their simplest form:

(@) 55x58 (b) xB+x6
(e) (4a%b)? ®

Write with positive indices:

(a) 52 (b) ab-3
Write these in root form:

(a) b2 (b) ¢-32
Evaluate:

(a) 3632 (b) 32-25

(&) a-32(ali2_q-512y (f) 2512 4 45-112

© 515 @ Y2/ys
(c) (d) (a?)3
(8 P (hy X3(x2-x)
(c) (y—3)-2 (d)
10. Write these in index form:

(@) 3yt b Uy
(c) (®)12 (d) (y72)-2

(2)
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ANSWERS

Algebraic operations

Exercise 1
I. (@ % (b) 11
G e G) bie

@ ¥ (1) Viaw
) Shq (2 2%,

x+4
2
1
x-3
v+l °

2. (a)
(0
(k)

3. (a) 2
® 3

k) a+5

® 57

Exercise 2
1. (a) Ys

(@ %a () x

2. (@) i
(i) a
(@ a

3. (@
H g4

2x+3a
) ==

S5u - 4w
(p) S

4. (a) ;,_3x

(b) Yo
) %l G) iy () 22
n

(b) Uy
@ b1
(r) Us

(c) 34 @ Yy (o) Uy
®Yg O Ym (m)ay
(&) 2y (MUp ()93
(@) Yx+1) (ab) Yx-s3
) £+2 () x-4
® — ) 23—
M i-a
®) 3 © U3
(g) 4 (h) *g
O Yw-100 (m) %ﬁ“
©!n @2 (e) 2
M1
(s) a t) a2
@Y @Y (e) 3
0y 1 (m} ad
(b) /)5 (c) My
® 7ho (h) 3o
() 2ehb3d () de 3k
(@ 3f () 3a-6d

0 4
(n) 8,
(v) Yp

(d
B x-~y

x-2
5

(d g
(i) x+1

3v+1
M 353

M3

0 Uy
(m) Ysy

(d 35
(i) 3

(n) 2m—-n

2mon
(s) 4%;‘_92

(d) 9=2p_
Pq
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(h) Vi
(p) YVa
(x) 37

(8) 23

(o) x

(w) y

1
© x+3

@ g+1

(e) 2s
() y-3

+ 1
© 357

@ 72 (h) 63

(m) % (n) gZ_ (0) % @ 1

®2 S5
(©) Ya (p) Dty
(& s
@ %ho

(&) 2w+2v
vw




® _h_;ES_ (2) l.'!.k'i () 2»=8x

n Xy

9 3 7 llx-4 1
5@ 2w B o BEL g gt ) xrl

3x+8 Jx+1 3x+7
(H =x (g =X (h) _.im_

1

=

E.réar‘cise 3A

1 x=\>.—2

. 2. x=c+4 3. x=q-p 4. x=qg+p 5. 2a
6. x=7a\\ 1. x=ya 8 x=mp 9. x=rs }:5
R b-1
Lx=04 N 12. x=H 13. x=¥ 14, x=2 15.x =
11. x 4 \ x 2 x=ily X x=——

16. x=27¢ N7 x=t2C g x=5L 19 x= 22 20 =Dy
21, d=Crp 22. x=40r—4 23. x=Vyor—Vy 24 F=vV(Alp 25. S=Dip

26. y=VA(orVA) 27. z=Pi32 8 r=VPlsp 29 h=q+p 30. p=h-g

3L k= 44 3y po2hzg 43 o BC

2 “a
Exercise 3B 5 r
1. (@) h=8If (b) h=e~g (c). h=kf (d) h=g-e
;,.“ 3
2. @ r=vQ ® r=v¥¥in © r=yMpp @ r=v(Pim)

3. (a) M=Aly (li_)/,m =Blx (@ m=Cm2 (&) m=lnpp

—-q by x=5-r {c) x=(3-3}\§\{d) x=(r+3)j7

4, (a) x=p
(e) x=(m‘2-2 ) x=2m+5 (g) x=2n-2 (& x=2p-gq

5. (a) P=0R by s=1y €) O=vVEhp (d) w=v2;

f/_ €/5d O n=Kinr (@ =V ) a=Vk2-p2)

65@ T=Vgra) ) x="p+gq) (© x=%Ua-p) (&) x=m+)
& w=0=y ) ® r= 12

Exercise 4

. (a) 2V2 (b) 2v3 (c) 3V3 (d) 2v5 (e) 5V2
(H 2v7 (g) V2 (h) 2v6 i) 10v2 () 5v3
(k) 3v5 () 6v2 (m) 10V3 (n) 7V3 (0) 3v6
(p) 14v2 (q) 20v2 (r) 12¥10
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2. (a) 8V2 (b) V5 () 13v10 @ 0
() V3 (g) 0 (h) 10v2 +10v3 1!

3. (a) V2 (b) 2v2 () 10V5 (d) 6v3
) V7 (2) 82 (h) 2v2

Exercise 5

L @3 ()5 ©) 6 1 (&) x ) V6
() Y2¢) () Viry) (k) 4 (0 8 (m) V2 () 10v2

2. (a) vV2+2 (b) V6 +v3 (€) 5+V5 (d v7+7
) 5v2- (2 1+V3 (h) =2 (0 1
k) 5+2v6 (D 8-2Vi5

3. (a) 6 {b) =2 (c) 6

4. (a) 4V3 (b) 10 (c) 4V15

5. (a) 4cm? (b) 2v6 cm

Exercise 6

L (a) Y21y (b) Y33 (©) Y3/s (d) Yé/g
(®) 25 (8 2313 () 355 (i) 10v2
k) 2V6 Vo m s @) Vg

2. @ 2y (v Y1I0p (c) V105 OROT

3. @V2+1 (b)) T+ () @V (g) V51
(O V3+v2  .(g) V5-V3  (h) 3V5+ W2

Exercise 7

1. (@) 27 (b) 38 (c) 87 (d) 1030  (e) 47 (H b8
() vil () x12 (k) w4 (1) 26 (m) Al (n) g20

2. (a) 2 (b) 32 (c) 83 (d) 1010 (e) a (H b2
(i) v () 8 (k) w? Dz (m) f2 ()1
@x* Om (s) a* ®r

3. @8 () yI5 () 710 d g6 () a2l () pl6

4. @210 )75 () 620 (d) 815 () 249 (f) 312

5. (a) @33 (b) Bdb (c) x20y10 (d) 4p2q2

6. @y @®mH (c) »3 (d) v6 (&) 3> () 4x7
(b) 4x3 (i) 3x2  (j) x5+x6 (k) x6-4x3 ) aM7
(n} m8nl6 (0) x5 (p) ub

7. (A m=4 by m=5 (c) m=3
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(e) -2v6

(e) 5V5

(8) 2V5
{(0) 6

(e) 5v2-2
G 2

(h) 4va
(p) 6V6

© Vi
G) 2v3
© Y210 (p) V2

© Y135 Ve

(e) 6+ 3v3

(g) 8 (h) 410
(0) k12 (p) ml0l1
(g) 3 (b 1
(©) k10 (p) m®
(8 30 () 421
(g) 910 (h) 225
(g) 12x4

(m) 25y2

(d) m=4




Exercise 8

(&) *y3  (h) X3
(8) w2  (h) x6
(g8 wé (h) x
(e) x3-—x—6

(g) 27 (h) 8
(0) 2 (p) 32
Hg (9bs
(g wl )1
(g) 1

H x

7. 3fx-2

. (a) 1 (b) 1 ) 1 @ 1
2. @12 @) U7 @ Vgt @ W0 (e) Wx () 32
M F ()63 (k) lay2 (1) Vg3
3. (a1 () Y7 (©) Y27 (d) Ygs (e) 8 (f) 94
4. @a2 ®b (c? (d1 (e) &2 (f) g8
Mys5 @zt ®I1
5@ U8 B ©2 (@ 2B ()83 (D1
M4 4 W2 O% m e ) g3
6. (a) x7 4+ x3 (b) x4 -x {c) x+x—2 (d) 1+x
() 2x5~1 (g) 6x2-2x (h) 653-3
7. @ 27, 1, Uy 3, Voy (b) 41, 4-2, 4-3
Exercise 9
L (@ Wx3 b Wmd () V2 () vw () Wn (©® LV
2, (a) x3/3 (b) b3 (c) 2213 (d) wlid (e) x=1/3 ) uli2
3. (a) 3 (b) 8 (c) 2 (d) 4 (€10 (O3
343 @G W @Y2s m)27 (@) V27
4. 2 B m (o) 4 (d) i3 (e) n-12
M) 23 @R (G #2 (k) 13 6
Exercise 10
1. (@ a2 (b) b (©1 @d (e )z
2. (a4 (b)) 126 (c) 6¢ (d) 2d (&) 2e (f) 4v
3. (a) x-1 (b) x2+x (c) x3/3 4 x-4/5
4. (@) 12 (b) 32 (c) 45 (d) 8y  (e) 3/
5. (a) p!32 (b) pll2 (¢ l/p (d) 1/p9 (e) pi2 () 49;p
6. (a) 1 b % (©x (d) x-92 (e) 1
7. (a) 2-x3-1;3 b) /2-4 (c) —4xV2y47.02_ 15
Exercise 11
1. x-! 2. x2 3. 7x2 4 5¢3 5 Il o6 45x1
8. x-12 9, 5/2x“”210. 3I5x3 11. x-3 12. 9y -312
V3 V5
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Checkup for algebraic operations

L@ o3 (© lYg-3) @ v-w (o) Tty O Ua+s)
(@ O+ Dy 9
2. (a) b2y () a © 3z (da (e) 3c/g () (15u-8v)py,

@ Cm+ by

3. (@) x=1 ®b) x=w+a () x=P-m), (d) x=pz,

@ x=Vi¥hn (O x=T-3)y (8) x=2w-y (h) x=v(/gp)
4 @ 42 (B IVI0 ()65 () V5 (&) V2 (D) 11v2 (8) 3a  (h) 3v2
5. (a) 4 (b) -10 () 8 6. (@ V515 (b) av2 (©) 35 (@ Y3
7. @ 5% () x2  (c) 6m* (d) a5  (e) 162562 (f) ot (@1 (h) x5-x4
8. @ U2 ()93 (©) y5 (d) (a
9. (@ vb (b) W3
10. (a) x43 (b) q-312
11.(@) 216 (b) Y4 () x4 (d) I1y? (&) lUg-lig* () S (g x
Quadratic functions
Exerck&)
L @ y=3} (b) y=2x2 (©) y=‘fzx?j

(dy y=-2x (&) y=-lfx? () y=—3,x2/
2. (@) y=x2+1 (b) y=x2+3 {¢) y=x2-2

(d) y==x2+4 "N\ (&) y=—=x2+1 0. y=-x2—l
3. @ y=@=-12+1"%b) y=(x-2)2+3 (c) y=(x-3)2

(A y=x+32+2 (), y=(x+4)2 /(f) y=(x+532-3

(8 y=(x-32+2 (h) y=(x- 1)2 D y=(x+3)2-4
Exercise 2 . oY ,V
. @ @) (b) x:-z'*"“‘\\ © y=(x-22+1
2. (@ () 3,2 (i) x=3 \\__ (i) y=(x-3)2+2

(b () (1.-1) (i) x=1 N (i) y=@-1)2-1

© @) 2.1) (i) x=-2 (i) y=(x+2)2+1

(d @) 3,1 (i) x=-3 (i), y=(x+3)2+1

) () (3.-2) (i) x=3 (iti) y=(x-3)2-2

M G (-1-3) (i) x=-1 (i) y=(x+1)2-3
3. @ 4, 1)x=4 by (2,7);x=2 (c) (8.3):x§\'8

?)- (-1,2);x=-1 (e) (1,-3);x=1 B (3-7;x==3

) (5.0);x=5 () (20);x=-2 (i) (03);x=0

e
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ALGEBRAIC OPERATIONS

By the end of this set of exercises, you shouid be able to

(a) multiply algebraic expressions involving brackets
(b) factorise algebraic expressions

{c) factorise trinomial expressions
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ALGEBRAIC OPERATIONS

A. Multiplying Algebraic Expressions Involving Brackets

Exercise 1
1. Write these without brackets:
(a) 6(x +2) (b) 3(a+ 1) (c) 5¢(v-4) @ 7¢¢-1)
(e) 10(x - 10) (0 22 +x) (8) 34 +y) (h) 6(5 - w)
D 8(1-¢) @ 152-hm k) 3¢x+y) (1) 9a-c)
(m) 42 —x) (n) Lie—-p (0) 1(1 -y P ly-1)
2. Remove the brackets:
(@) 3(2x + 4) (b) 2(4a+ 3) (©) 5(1 +2y) (d) 6(3 - 3x)
(&) 72w - 4) () cCx + 5) (8) d(v + 3) (h) gth—1)
(i) s(r—4) § m(n + 10) k) x(v +w) 0 ax+r
(m) x(a —y) (n) a(a + b) (0) r(r-s) (p) r(r-1)
(@ a(l -a) () x(x - 8) () x(x + 3y) 0 w@Ew-1)
(v) x(5x - 3) (v) a(7x ~ 5a) (W)} m(4m + 8n) (x) v(27 - 2v)
3. Multiply out the brackets:

@ 2x+y+4)
@) 6(x + 2y + 5)
(8) x(3x + 5y +2)
G xx2+ 1)

(m) ww2 + w)

Exercise 24

1.

Mathematics Support Materials: Mathematics 1

Multiply out these brackets:
(@ (x + 1)(x + 5)
d x+3)x+7
(8 (@a+ 1)(a+8)

- Muitiply:

(@ (x-3)x-1)
@ (@a-2)a-5)
{(8) (v—10)v - 10)

. Multiply:

@ (x+5)x+1)
(@) (@a—7)a-5)
(8 (r+6)(r-2)
3) (d-3)d-3)

) 7¢x+y+ 1)
{(e) 10(4x -y + 2)

(h) 2a(3a - 4b + c)

k) yoZ2-1)
(n) a(a? - a)

B (x+ 2)(x + 3)
(& x+d(x+4)
) s+ 11)s + 10)

b) x-dHx-2)
& B-Tyb-7
(h) (w - 6)(w - 3)

B) (¢ -4(c-2)
(&) (v+9v+9)
() (w - 8)w + 8)
(k) (a - 6)a + 11)

{Int 2) - Student Materials

(€) 5(x-y-6)
() 9(6a-2b + 1)
(i) s(s2 + 3)

M c(c?2-6)

(0) x(x3 — 2x2)

(©) (x+ 35+ 6)
(0 &+ Dix+ 1)
i) (w+ 4Y(w + 100)

(©) (x-7)x-8)
D (c-3)c-2)
) (z-1)z-D

(©) (s -6)(s + 3
(M) (g - 6)q +2)
i) (x+ Dx-1)
M (z-10)z+11)

®



4. Multiply:

(@) (2x + 3)(2x - 3) (b) (5¢ - 1)(5¢ + 1) (©) s -1(2s + 3)
(d) 2a-3)2a-1) (&) (v + 1)(4v - 3) (0 Bg-~4(2q+3)
(8) (4r —2)(5r + 3) ) (4w -5)2w +5) () 10x+ 1)(10x - 1)
@ 2-d1-ad (k) (4-p)3 +2p) (1) (1 -3pX1-2p)

5. Multiply out:
(a) (x+2)2 () (v +4)2 (c) (z+3)2 (d) (¢ + 10)2
(&) (x-1)2 H »-6)2 (8) (z - 2)2 (h) (z-8)2
(i) (a+ b)? @ (g+hn)2 &) (r-s)2 M) (e-p2
(m) (3x + 1)2 (n) (4x —3)2 (0) (x + 3y)2 (p) (a-4b)2
(@ (4a+ b)? (1) (5¢c+d)2 (s) (5p +2g)2 () (2x - 3y)2

Exercise 2B

Multiply out the brackets and simplify:

L (x+ D2 +3x+ 1) 2. x+2)(x2~4x + 1)
I w=-3)W2+w-2) 4 (z—-1)z2-5z-1)
5. (v + 2)(2v2 + v + 5) 6. (a—5)(5a2 - 10a - 20)
7. (m + 2)3 8. (n-1)3
9. (x+ 1l/y)2 10. (x = 17,)2
B. Factorising Algebraic Expressions - The Common Factor
Exercise 3

1. Factorise the following by taking out the common factors:

(a) 4a + 4b () 7v+ 7w (c) 3x -3y (d) 6¢c - 6d
(€} 2r+4s () 9m - 12n (8) av + aw (h) pq-pr
D bx+b () ax2+a (k) x2 + dx M »2-yz
(m) a2 +a (n) 12-¢ (0) A3 + K2 (p) m3— m2
{Q) ab+ br (r) mn-nr (8) 8x + 12y () 35p-21q
(u) 222 + 8ab (v) 12ab - 9qc (W) pgr + pgs (x) 8¢2-2¢

2. Factorise:
(a) am — bm (b) 20 - 5w (¢) d-d2 (d) yz+z
(e) pr—pu () 2mn +mp (g) 6cd — dce (h) 9pq - 12pr
(i) 8a2+ 6a () 15x2-6xy (k) l/ox 4+ Loy (I pg + /352
(m) 10a2b +8ab2 (n) /5 + l/ox (0) Yav-3/y (p) 27orh + 2mr2

@ 6a+3b-12¢c (1) mn~mp + m2 () 3x2 -2y + 6x (1) 25x2— 5x2y
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C. Difference of Two Squares

Exercise 4

1. Factorise:

(@) xZ—y2
(e) y2-42
(i) 1-v2
(m) d2 - 100
@ x2-1

2. Factorise:
(a) 9a2 -4
(e) 9¢2 - 16
(i) 64m2 - 49,2
(m) 121 - 1642

3. Factorise these,

(a) 2a2-18
(e) 7e2-7g2
(i} am?—an2
(m) 645 — b3

(b) p2- g2
(D 252
G) x2-4
(n) €2 - 121
(N 1-y2

(b) 462 — 25
() 252-381
() 4p2-942

(m) 10042 - 121v2 (0) 10000w2 — 1

(b) 52 -5

(f) 6p2 2442
() ka2 —25kb2
(n) 213 - 32y

D. Trinomial Expressions

Exercise 5

Factorise the expressions:

L x24+3x+2

4 3246y +5

7.
10.
13.
16.
19.
22,
25.

Mathematics Support Materials

v2 + 9y + 20
w2 - 2w + 1
aZ-3a+2
€2-13c+42
524 125 + 36
22~ 14z + 49
b2 +37b + 36

a2 - p2 = (a2 — h)(a + h) ¢

(c) d2- g2
(8) 52— 42
(k) k2~ 25
(0) 144 —y2
(s) 81 —-qg2

{c) 16¢c2 —]
(8) 4g2 - K2
(k) 812 -1

by taking out the common factor first:

(c) 6¢c2-54
(8) 10x2 — 90y2
(k) nr2 — 81nq2
(0) 12w3 27y

2 x24+5x+6

.32+ 11y + 10

8 v2+7v+10

1.
14.
17.
20.
23,
26.

w2 — 4w + 4
a?—-7a+12
c2—11lc+24
52~ 125 + 36
z22 + 13z + 36
52 - 37p + 36

s Mathematics | (Int 2) - Student Materials

(d) x2 - 32
(h) 92 - g2
M n2-36
(p) 49 — x2
(t) 10000 - p2

(d) 2542 -3¢
(h) j2-25,2
M 1-6452

(p) 25x2 — 4952

(d) 442 - 16
(hy 1212 . 22
() &8 —494
(p) 11x5 - 11x3

3. x24+2x+1
6. y2+8y+7
9. v2+6v+8
12. w2 _ 6w+ 9
15. a2 -8a +7
18. ¢2-10c+9
21. 52+ 145 + 49
24. 2213z + 36
27. b2 - 18b + 81

cont’d @




28. p2 +6p + 9
3. m2+ 11m + 30
34. n2 - 8n+ 15
37. r2—-2r-8
40. e2—5¢-14
43, g2 _7g + 12
46. k2 -4k -5
49. y2 44y — 12
52. x2-3x-40
55. v2_9p + 8
58. w2 +2w-_24
61. a2 10a-24
64. b2 4. 7b - 30
67. c2 + 15¢ + 56
70. d2 — 12d - 28
73. a2 + 2ab + b2

Exercise 6

Factorise these expressions:

L. 2x2 4 7x+ 3
4, 10a2 + 17a + 3
7. 3dZ2+ 14d + 15
10, 12n2 —8n + 1
13. 852 -145+5
16. 3k2 — Sk +2
19. 6u?-5u—-6
22, 3d2-2d-1
25. 4p2-11p+6
28. 1 —-8x + 16x2
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29. p2-7p-8

32 m2+em-12
35. n2+3n-10
8. r2+5r-6

4. 2 +7e+12
4. g2_.g-6

47. k2 + k-6

50. y2 + 3y — 18
53 x2-2x-15
56. v2 +5v_24
59. w2 - 2w -24
62. a2+ 23q-24
65. b2 -4p — 45
68. ¢2— 15¢ + 54
71. d2 + 494 — 50
74 x2 ~ 2xy + 32

2 2y2+5y+3
5. 662 +7b 4+ 2
8. 10m2 + 19m + 6
I, 242 -54+3
14. 972 _24r + 16
17. 3y2_-2y_8
20, 5v2 44y
23. 8a2+2q-3
26. 15 - 7x — 2x2
29. 1 -3x-18x2

30.
33.
36.
39,
42,
45.
48.
Sl
54,
57.
60.
63.
66.
69.
72.
75.

p2+4p+4
m2om—¢
n2-3n-4
r2+12r + 36
e2_e-56
g2-g-12
k2 + 2k - 35
y2-3y-28
x2 + 11x + 30
vZ -5y _24
w2 + 10w — 24
a2-23a-24
b2_-7b-18
c2 + 18¢ + 81
d?2 514 + 50

P2 -pg-242

3w2+ 7w+ 2

6. 6c2+7¢c+1

9. 202-7p +3

12
15.
I8.
21.
24,
27.
30.

Student Materials

6x2 - 13x+ 6
12g2 - 23¢ + 10
3w2-5w_2
2224+ x—1
12y2 - 11y -5
S5+ 11x - 12x2
4p? - Tpq - 242

@ ;



Exercise 7

Factorise FULLY:

1.
4.

4x + 12y
y2-y

7. u? + 12u + 36

10.
13,
16.
19,
22,
25.
28.
31.
34.
37.
40,
43,
46.
49,
52,

Mathematics Support Materials: Mathematics 1 (Int 2) -

w2 _ 2

2.1

3c2 48

252+ 355

49 — g2

25 -9g2

1142 — 44y2
3m2n — 6mn2
3a3 -48a
5r2+5r-10
O9x + 27x3

x4 -1

2k2 + 37Rk + n2R2
2a% - 20212
9x4 - 24x2 4. 16

(Miscellaneous Examples on Factorisation)

. a2-81

5v2-y_ 12
8. ap-aq+ar

11,
14,
17.
20.
23.
26.
29,
32.
35.
38.
41.
» 2-4q + 242
47.
50,
53.

h2_ 114
2y
5d? — 204
x2 ~ 12x + 36
36 — 4,2

262 _p 1
21u2 + 2812
1-2n4n2
812 +8n -6
4w2 + 14w - 8
xy2 — xz2

a2 _ g6
b5 -81b
2x¢—x2 .3

3. w2 + 10w + 25

12,
15.
18.
21.
24,
27.
30.
33.
36.
39.
42,
45.
48.
5L
54.

Student Materials

1-52
7x2 - 28
x2 - 2x+ 1
aZ2-2a-3
at - g3
16y2 + 8y + 1
14z — 722
6x2 +7x -3
25p2 — 10p + 1
27 — 65 - 52
8n2 - 8n +2
Tx — 63x3
2e2 - 11e - 2]
82 + gh — 6h2
4282 4+
3xt+5x2_2
1—-y8

@




Checkup for Algebraic Operations

1. Remove the brackets:
(@) 3(4x+ 1) ) y(a-y) © viv-1) d) 7w2w - 5)
(€) 6(3x + 2y 1) () e(c2+¢- D (g) 3daq + 3b) (h) g(h2 - g2)
(i) 6x(3x + 2y - 1) (j) c2(c2 4o 4) (k) ab(3a+ 4b) (D) 2pg(s - q)

2. Multiply out the brackets;

@ + 1)x +7) (b) Cx — 2)(x - 3) ) x+5)x-6)
(d) (x-3)x+9) ©) (x+ 1)2 ® (x-2)2
®) (5x - )(4x +7) (B) (2x - 1)(6x — 3) M (2x - 4)3x + 1)
@ 2x- 3)2 k) (x- 2)(4x2 _ 3 +2) (x-3)3

3. Factorise fully:
(@) 9m -9y (b) 6a- 155 (© y-—y2
(d) 14p2 4 64 (®) 3pr+py () 4p2 + 6pq - 2p
(8) 6x + 30y — 15, () 9pg — 12pr (i) r2-s2
M 81-g42 (k) 16r2 - 49 ) 25235
(m) 20w3 _ 45,, @ ¥2-3y43 (0) @275 _39
® y2+y-6 (@) 24 + 10r - ;2 ® x2- 145 4 49
() 6p2—17p + 12 () 4x2 4 4 4 | ) 292 24 __ 144
V) 2x2 + 35y _ 25,2 (W) 6a% +242 _ 4 () Sy4— 1252 _¢
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Algebraic Operations

Exercise 1
1. (a) 6x+ 12 (b) 3z+3 (c) 5y-20 {d) 7t-7
(e) 10x-100 () 4+2x (2) 12 +3y (h) 30 -6w
(i) 8—8¢c () 30-15h (K) 3x + 3y (1) 9a—9¢
(m) 8-4x (o) lle-11f (©) I~y (p) y-1
2. (a) 6x+12 (®) 8a+6 (c) 5+ 10y (d) 18- 18x
(e) 14w -28 (f) cx +5¢ (8) dv+3d (hY gh—g
(i) sr-4s G mn+ 10m k) xv+axw M) ax+ar
(m) xa-xy () a2+ ab (0) r2—rs () r2-r
(@ a-a? (r) x2-8x (s) x2+ 3xy ® 3w2_y
(u) 5x2- 3¢ (v) 7ax—542 (W) dm2 + 8mn (x) 27v-242
3 @ 2x+2y+8 ® Tx+7y+7 (c) 5x-5y-30 (d) Gx + 12y + 30
(e) 40x—10y+10z () S4a-18b+9 (8) 32 +5xy4x2  (h)6a2- 8ab + 2ac
(i) s3+3s G) S+x k) y3-y D S3-6c
(m) w3+ w? (n) a?-a2 (0) x4—2x3
Exercise 24

1. (@) x2+6x+5
(e) x2+8x+16
() w2+ 104w + 400

() x24+5x+6
() x2+2c+1

(€} x¥2+ 11x+ 130
(g) a2+9a2+8

(d) x2+10x + 21
(h) 52+ 215+ 110

2. (@ x2-4x+3 (b) x2—-6x+8 {c) x¥2-15x+56 (d) a2-7a+10
(e} b2 —14b + 49 ) 2-5¢+6 (8 v2-20v+100 (n) w2 -9 + 18
(i) 2-2z+1

3. (@) x2+6x+5 ®) 2-6¢c+8 (c) s2-35-18 (d) a2-124+35
(&) v2 + 18v + 81 (0 42-49-12 (g) P +4r-12 (h) w264
i x2-1 () d2-6d+9 k) a?2+5a-66 M z22+z-110

4. (a) 4x2-9 (b) 25¢2-.] (c) 452 + 453 (d) 4a2-843 +3
(€) 424+v-3 () 642+9-12 (® 201”2 +2r-6 (B) 8w2 + 10w - 25
(i) 100x2-1 () 2-3d+42 (k) 12+5p-2p2 (1) I-5p+6p2

5. (@) 22 +4x+4 ) 2+8y+16  (c) 2246749 (@) £2+20t+ 100
(&) x2~2¢+ ] (0 ¥2-12y+36  (g) 22-4744 (h) 216t +64
() a2+ 2ab+ 52 () g2+2gh+h2 (k) P-2rs+52 () e2-2¢f+p2
(m) 9x2 + 6x + 1 () 16x2-24x+9 (g x2 + Gxy + 9y2 (p) a2-8ab + 1652

@) 16a2+8ab+52 (1) 2502 4 10cd +d2 (s) 25p2 + 20pg + 492 () 4x2 - 12xy + 9y2

Exercise 2B

Lxd+dx244x4+]
4. B 622447+
7. m3+6m2+12m+8

10. x2-24+ 17,2

2. x3—2x2-7x+2
5. 20345+ Ty 4+ 10
8. nd-3n243n-1

3. w3-2w2--5w+6
6. 5a3 - 3542 + 30a + 100
9. x2+24+ 1,2
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Exercise 3

l. @ 4a+b) (b) 7v+w)  (c) 3(x—y) d) 6(c-d) () 2(r +25)
(0 3@m-4n) @) av+w) () plg-n (i) blx + 1) () a(x? +1)
(k) x(x+d) M yy~2) (m) a@+1) () «r-1) (0) Kk + 1)
(p) m¥m-1) (q) bla+0 (r) n(m-r) () 42x+3y) () 7(5p-3q)
(u) 2a(a+4b) (v) 3a(db-3c) (W) pg(r+3) (x) 2c(4c-1)

2. (@) m(a-b) (b) 5(4-w) (c) d(l-d) d) 20+1) (o) p(r-uw)
() m2n+p)  (2) 2c(3d-2¢) (h)3p(3g—4r) (i) 2a(4a +3) () 3x(5x-2y)

(k) Ya(x+y) (D) q(p+ lasq) (m)2ab(5a + 4b) m) W2(1 +x)  (0) a(v-3)
(p) 2arth+ 1) (qQ) 3Qa+b- 4c) (r) m(n—p+m)(s) x(3x- 2y +6) (1) 5x2(5-y)

Exercise 4

1.

(@) (x-y)x+y)
(e) -4y +4)
D (I-v)(1+v)
(m) (d - 10)(d + 10)
(@ x-Dix+1)
(a) Ba—-2)(3a+2)
(&) 3e-4)(3e+4)

(c) (d-e)d+e) (d) (x=3)x+3)
) O-9)9+q
D (n-6)n+6)
(P) (7 —x)(7 +x)

(t) (100 - b)(100 + b)
(d) (5d-6)(5d + 6)
(hy (G - 5k)(j + 5k)

b @-9)p+q)
(B (r-5)(t+5) (8 -5+

0 x-2x+2) (%) (k-5)k+5)
(m) (e-11)e+11) (0) (12-yX12+y)
D) A-»A+y) () (9-2)9+a)
(b) (26-5)2b+5) (c) (4c-1)dc+1)
(D 5F-95f+9) (8) (2g-k)(2g +h)

g)
(i) (8m—Tn)}8m+7n) () (2p - 3g)(2p +3q) (k) (9r—1)(9r+1) (l)) (1 -8s)(1 + 8s)

(m) (11 —4#)(11 +42)
(0) (100w —1)(100w + 1)

3. (a) 2Aa-3)Na+3)
(e) 7(e-g)e+g)
() a(m—n)m+n)

(b) 5(b-1

(m) b(8 - b)(8 + b)
(0) 3w(2w - 3)(2w + 3)

(n) (10k - 11v)(10% + 11v
() (5x =7y} (5x + 7y)

Jb+1)

(c) 6(c~3)(c +3)
(f) 6(p -29)(p +2q) (g) 10(x -
(@) Ka-5b)a+5b) (k) n(r-9
(n) 2u(u-

(d) 4d-2)d+2)

39)x +3y) (h) 12(u - V(i +v)
q)r+9q) () did—-7)d+7)
D(u+4)

(p) Lixd(x-D)(x+ 1)

Exercise 5
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L (x+2)x+1)

4. +5)(y+1)
7. (v+4)(v+5)

2. (x+3)x+2)

3. (y+ 10)y+ 1)
8 (v+2)(v+5)

3. (x+1Dx+1)
6. (y+7)(y+1)
9. (v+4d)v+2)

10 (w-1(w-1) 1. (w=2)(w-2) 12, (w-3)w-3)
13. (a-2)a-1) 14. (a=3)a-4) 15. (@-7Na-1)
16. (c-6)(c~-T) 17. (c¢-8)(c-3) 18. (c=1)c-9)
19. (s + 6)(s + 6) 20. (s-6)(s-6) 21 (s+T)s+7)
22. (z—=-N(z~-7 23. (z+4Xz+9) 24. (z-4)(z-9)
25. (B+36)(b+ 1) 26. (b-36)(b-1) 27. b-9)b-9)
28. (p+3)(p+3) 29. (p-8)p+1) 30. (p+2)p+2)
31. (m + 5)(m + 6) 32, (m+4)(m-3) 33 (m+2)(m-3)
34, (n-5)n-3) 5. (n-2)(n+5) 36. (n+1)(n-4)
37. (r-4)(r+2) 38. (r—1)(r+6) 39. (r+6)(r+6)
40. (e-T7)e+2) 41. (e+3)(e+4) 42. (e-8)e+7)
43. (g~d)(g-3) 44. (g+2)g-3) 45. (g-4)g+3)
46. (k+ 1Xk-5) 47. (k+ 3)(k-2) 48. (k+ 7k - 3)
49. (y + 6}y ~2) 30. (y+6)(y-3) 3L (y+dy-7
52, (x+5)x-8) 33. (x+3)x-5) 4. (x + 5}(x+ 6)
55. (v-1)(v-8) 56. (v=3)(v+8) 37. (v+3)v-8)
58. (w+6)(w-4) 39. (w-6)w+4) 60. (w+ 12)(w-2)
61, (a+2)(a-12) 62. (a+24)a-1) 63. (a+ 1)(a-24)
64. (b+10)(b-3) 65. (b+35)b-9) 66. (b+2)(b-09)
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67. (c+7)(c+8)
70. (d+2)(d-14)

73. (@a+bXa+bd)

68. (c-9Xc - 6)

71. (d+50)(d - 1)

74, (x~y)x-y)

69. (c+9)(c +9)
72. (d-1)(d - 50)

75. (p-29)(p + q)

Exercise 6

Lo (x+3)2x+1)

2. 2y+3)y+ 1)
4. (2a+3)(5a+1)

3. Bw+ D(w + 2)
5. 26+ 1X3b+2)

6. (6¢c + 1)c + 1)

7. (3d + 5)d + 3) 8. (2m +3)(5m +2) 9. 2p-Dp-3)
10. 2n-1)(6n-1) I1. (29-1)(g-3) 12, (2x-3)3x-2)
13. (4s-5)(2s-1) 14. (3r-4)2 15. (3g~2)4g-5)
16. (3k~2)(k-1) 17. By +4)(y-2) 18. (Bw+ 1) w-2)
19. 2u-3)(3u+2) 20, (Sv—1)}v+ 1) 2L (Zx- Dx+ 1)
22. 3d+1Xd-1) 23. (4a+3)(2a—-1) 24. (4y-5)(3y + 1)
25. 4p-3)p-2) 26. (3 -2x)(5 +x) 27. (5~4x)(1'+ 3x)
28. (1 -4x)2 29. (1-6x)(1 + 3x) 30. (4p+q)(p- 2g)

Exercise 7

L. 4(x + 3y) 2. (a-9)(a+9) 3 (w+5)2
4. vy-1 5. (v-4)v+3) 6. (1-5)1 +b)

7. (u+6)2 8. alp-q+1r) 9. Tx—2)x+2)
10. (w-nr(w+r L. hth~11) 12. (x-1)2
13. ¢+ 1)(¢t-1) 14. (t-1) 15. (@a-3Xa+1)
6. I(c-4)c+49) 17. 5d(d - 4) 18. a3a-1)

19. 25 +5)s~1) 20, (x-6)2 2L, (4y+1)2
22. (T-g)X7+g) 23. 43-1@3 +n 24, 77(2-2)
25. (5-3g)5+3g) 26. (2b+ )(B-1) 27. (2x+ 3)(3x - 1)
28. 11(u~-2v)u +2v) 29. 7(3u + 4v2) 30. (5p-1)2
31. 3mn(m - 2n) 32. 1-n% 3. 3-5)9+9)
34. 3a(a-4)a+4) 35.2(2n - 1)(2n + 3) 36. 2(2n-1)2
37. 5(r-1)r+2) 38. 202w - IXw + 4) 39. Tx(1 - 3x)1 + 3x)
40. 9x(1 + 3x2) 41, x(y-2)(y + 2) 42. 2e+3)e-7)
43. (x-Dlx+ 12+ 1) 44. 2(1-q)2 45. (g +3h)(g - 2k)

46. (2k + r)(k + 7r)

49. 2(a? +2)(a2 - 3)

52. (3x2-4)2

34, (1= )1 +y)(1+ y2)(1+ y4)

47. a(1-a)(1 + a)(1+a2) 48, (x2+ 1)2
50. b(b - 3)(b+ 3)(b2 + 9)  51.(3x2-1)(x2+ 2)
33. (22 - 3)(x2 + 1)

Checkup for Algebraic Operations

1. (a) 12x+3 (b) ya-y2 (c) v2-vy (d) 14w2- 35y
(e) 18x+12y-6 ) A3A+c2-¢ (8) 12da +9db (h) gh2 - g3
() 182+ 12xy—6x (j) ct+c3-de2 (k) 3a2b + 4ap2 () 10pg - 2pq2
2. (a) 22+8x+7 (b) x2-5x+6 () x2-x-30 (d) x2+6x-27
(e) x2+2x+1 (f) x2-dx+4 (g) 20x2 +31x-7 (h) 12x2 - 12y + 3
(i) 6x2-10x~4 () 4x2-12x+9 (k) 4x3- 1122 + 8x—4

() x3-9x2+27x-27

3. (a) Y(m-n)
(d) 2(7p2 + 3g)

(b) 3(2a - 58)
(€) p(3r+u)

() y(1-y)

(0 2p(2p +3g - 1)
(g) 3(2c+ 10y -5z) (h) 3p(39-4r) (1) (r-sir+s)
@ O-99+q &) @r-7)dr+7) (1) 26-d)b+4)
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(m) Sw2w -3)2w +3) (n) O=-2)y-1 (0) (a- 10¥a +3)

P 0-2)y+3) @ (12-n2+1) (@ &x-72
(s) (2p-3)3p-4) M (2x+1)2 () 2(7 +8)g-9)
(v) 2x-y)(x+2y) (W) 2(a?+1)(3a%-2) (x) (52 +3)32~3)

Properties of the Circle
Exercise 1

1. (i) 52cm (i) 942cm  (iii) 251 cm (iv) 140cm (v) 47'1 cm (vi) 44+7 ecm
(vii} 424 cm

2. 47'1cm 3. 837cm 4, 314 m 5. 45° 330 inches 6. 9°

Exercise 2

1. (a) 105cm2 (b) 177 cm? (c) 471 cm2 (d) 236 cm2
(e) 367 cm2 ® 377cm?

2. 2152 cm? 3. 1'64 m2 4, 2261 cm?

5. (@ 112cm? (b) 134cm® 6. (a) 179 cm? (b) 2144 cm3 7. 9°

Exercise 3

. a=38, b=25, ¢=30, d=20, e=125, f=20, g=130, h=70, i=24,
j=26, k=51,

2. w=117 3. x=63 4, v=12, w=7
3. x=30, y=389, z=66 6. (a) 100mm (b) p =48, g=42, r=42
Exercise 4

I. a=59, b=45 c=15 d=50, e=734, f=4_0, g=>59.

2. (a) 23° (b) 49° 3. (a) 122 (b) 12:0

4. (a) v=100, w=1369 (b) v=105, w=582 (©) v=102, w=428
(d) v=966, w=175

Exercise 5

(a) 140° 20° 20° (b) 20° 20° 70° 70° (c) 107 10° 80° 80° 90° 90° 90° 90°
(d) 4x90° 4x75° 4x15°

a—

2. (@6 (b) 7 (c) 477 3. (@ 110 (b) 144

4. a=78, b=89, c=414, d=486.

5. 18cm 6. 739 cm 7. 592cm

Mathematics Support Materials: Mathematics | (Int 2) - Student Materials @

Woksld BE B e




LINEAR RELATIONSHIPS
A. The Gradient of a Line

Exercise | fient = Yemtical distance )
L ea horizontal distance
1. Find the gradient of each line using the formula:
/ P
I e
/ p
f >
/ ol
/
[
4

2. For each of the following pairs of points:
(i) drawa (small} coordinate diagram,
(ii) plot the two peints and join them to form a straight line,
(iii) calculate the gradient of the [ine joining the two points,

@@ P(1,1), Q@3.9) (b) A(3,0), B(5,6)
(C) R(-3,l), 8(5!5) (d) L(—4|—l)v M(2|3)

3. Calculate the gradients of the lines joining the following pairs of points:

@ C(1.5), D(7,7) (b) U(0,3), v(12,7)
©) I(-1,-6), K(1,6) d) 0(0,0), T(5,15)

So far, all the lines you have met in this exercise have had gradients which were positive,

4. Describe how a lige with a negative gradient differs in shape from that of a line with a
positive gradient.
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5. Calculate the gradient of each line.

6. Calculate the gradients of the lines joining the following points,
(Some are positive, some negative),

(a)
(@
(g

7. (a)
(b)
(c)

A(1,6), B(6,1) (b) D(0,7), E(2,3) {©) G(-2.5), H(1,-4)
J6,-3), K(3,0) (€) M(-6,0), N(0,—4) ® P(1.-1), Q3,1
5(-1,10), T(3,-2) (h) V(-6,-10), w(2,-6) 0 Y(-12, 5), z(3,0)

On a small coordinate diagram plot the two points A(1,3) and B(6,3).
Find the gradient of the line joining A and B using your formula,

Comment on the connection between the shape (slope) of the line drawn in part (a)
and the corresponding value of jts gradient as calculated jn part (b).

B. Sketching Lines in the form y = ax + p /

Exercise 2 ’H,%__“ 2
1. Drawing the line y= Za:\;?l‘:t»-.nﬁh i

(a)
(b)

(©)

(d)
(e)

Make a copy of this coordinaie dia

Where does the line y = 2¢ + 1 cut t]ie,h

¥ - axis? (plot this point).

The gradient of the line js 2 From your
first plotted point, move 1 box right and
4 boxes up. Plot this 2nd point.

Join your 2 points and extend the line. {
Label the line y=2x+ |, 12345 *

o

-

i/
o—-mug){nt.nm-qau R
L | k)

Y
B4
v
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Checkup for Volumes of Solids

I. (@) 1125cm3 (b) 168 cm3 (c) 185cm?
2. (a) 459 cm3 (b) 1001 cm3 (c) 5361 cm3
3. (a) 27977 cm3 (b) 7693 cm3 (c) 5887 cm3

4. 67824 cm3 +3391-2cm3 4+ 452:16 cm3 = 4521-6 cm3

Linear Relationships

Exercise 1

1. 2, 5 15, 24

(@ 4 () 3 © 2 (@) 2
@B ®h ©6 (@ :3

slopes downwards if gradient is negative as you move from left to right
-1, 4, -5, 34,

O\y’t-ku!o

@ -1 ® -2 (-3 (@ 3 (o) 2
O1 @3 mlp g -3

7. (a) sketch showing vertical fine, (b) gradient doesn’t exist (error)
(c) gradient of a vertical [ine does not exist.

Exercise 2
1.

2. (@) y ()" () yT/
y=3x+2 /‘754.1: 3 0) y=x+5

—h =
ws/{

(dy

X x

3. LineA - ag=2
LineD - az=-1/,

LineB - a5=-|
LineE - a4 = 0
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PROPERTIES OF THE CIRCLE
A. Finding the length of an are

Exercise 1

1. Ineach diagram, calculate the length of the arc AB of the sector.

@ A (ii) (iii)
B 45°
12cm
30°/ 10cm A < A “+— g em—»B
(iv) ™ A B (vi)
A B
320°
10cm 150° “
80
18 cm 8cm
A
B

B

(vii)

2. AstheT.V.camera Zoomed in on the dart board
the sector involving the numbers 5,20and 1
was focused.

Calculate the length of the arc PQ.

Calculate the length of the curved edge RS
of the fan which is in the shape of a sector
of a circle,
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4. Calculats the length of the arch BR of the
bridge which is the arc of 3 circle, ceatre C.

5. This circular pizza has been sliced into 8 pieces,
Calculate;

(a) the size of the sector angle of one piece,
(b) the length of the major arc PZ.

48 cm

6. / \
The lace edge of this faq is 48 cm long,
Itisan arc of a circle, centre P,
Calculate the size of the angle at P,
30cm (Answer to the nearest whole degree.)
P

B. Finding the area of a Sector

Exercise 2




2. This house has an unusually shaped
living room window.

It is in the shape of a sector of acircle
with radius 80 cm.

Unfortunately there js a crack in the
glass and a new pane is required.

If the angle at T is 45°, calculate
the area of glass to be replaced.

80 cm

3. The face of a large town clock was in need of repair.
Workmen were replacing the rusted sector between the numbers 12 and 1 on the clock face.

Calculate the area of this sector.

4. A light shade is made up from the sector of a large circle with a smaller sector removed,
Calculate the area of the shade,

/

I0cm

/

5. A cylindrical ice hockey puck of radius 8 cm
and height 15 cm hits a goal post with such force 8cm Y. 7\1'5 cm
that it splits, leaving a perfect sector as shown.

Caiculate:
(a) the shaded area,
(b) the volume of the smaller part which broke off,
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6. A wedge of cheese is cut from a large circular block of radies 32 cm and height 12 cm,
For the wedge, the angle at C, the centre, is 20°,

" | A E
=
12cm
2cm
Calculate:

(a) the area of the sector BCE,
(b) the volume of the wedge of cheese.

7. 'I'lleareaofthissectoris78°5cm2andtheradins
of the circleﬁ'omWhichithasbeencut is 10 em.

Calculate the size of angle POQ.

C. The relationship between tangent and radius
Exercise 3 _ :

1. COpm%*diagam below and fil in the sizes of the angles marked witt 4 etter

oy
o

(o
W) @
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L e
(m) Sw(2w =3@we+3)  (0) b~ -1) __(0)-(a=10)(a + 3)
(P) 7-2)(y +3) @ W2=0047"" () - 72
() 2p-3)3Bp=A)- =) e+ 1)2 = (1)=2(g.+8)(g - 9)
(gg@jﬂtfi%)) W) 2a? + 1)3a2-2) (x) (552 + 3)(y2=sp

Properties of the Circle
Exercise 1

. (i) 52ecm (i) 942 cm (iii) 251 cm  (iv) 140 cm (v) 47-1cm  (vi) 447 cm
{vii) 42-4 cm

2. 47'1cm 3. 837cm 4. 314m 5. 45° 33-0 inches 6. o9

Exercise 2

1. () 105cm?2 (b) 177 cm2 (c) 471 cm2 (d) 236 cm2
(e) 367 cm2 H 377 cm?

2. 2152cm? 3. 164 m2 4. 2261 cm?2

5. (a) 112ecm2  (b) 134 cm3 6. (@) 179cm? (b) 2144 cm3 7. 9Ar

Exercise 3

l.%a=38, b=25 c=30, d=20, e=125 f=20, g§=130, h=70,4
j =26, k=5].

2. w=117 3. x=63 4. v=12, w=7

5. x=30, y=389, z=66 6. (a) 100mm Fp=48, g=42, r=42

24,

Exercise 4 &

I a=59, b=45, c=15 d=50, =34, f=40; g =59,
2. @23 (®49° 3 (@122 (b) 120

4. (a) v=100, w =369 B v=105.w=582 (c) v= 10-2, w=42-8
(d} v=966, w=75 ”~

#

Exercise 5 -

. (a) 140° 20° 20° (b) 20° 20° 70° 70° (c) 10° 10° 80° 80° 90° 9¢° 90° 9g°
(d) 4x90° 4x75° 4x15°

—_

2. @6 (b) 7 (c) 477 3. (@) 11:0 (b) 144

4. a=78, b=89, ¢ =414, d=486. :

5. 18cm 6. 739 cm 7. 592 cm & |
Mathematics Support Materials: Mathematics | {Int 2) - Student Materials @

. N S S ke

i



11. Calculate the percentage depreciation of the value of this car:
(a) from 1995 to 1996.
(b) from 1997 to 1998,
(c) from 1995 to 1999,

1997
£12000 £4800 £2400 £1920 £1800

12. The value of an antique jug rose by 5% to £10500.
Work out its previous value. (not £9975!)

C. Significant Figures

Exercise 4

1. Round the following numbers to one significant figure (1 sig. fig.).

(a) 4269 (b) 14774 (© 17 (d) 487
(e) 18152 () 2085 (g) 7510 (h) 6551
(i) 42670 Gy 451 (k) 14308 (I} 24859
(m) 6890000 (n) 55847155 (0) 38749886541 (p) 25

2. Round the following numbers to two significant figures (2 sig. figs.).

(a) 5187 (b) 24885 (c) 221 (d) 555
(e) 19352 (f) 2065 (g8) 7650 (h) 6549
(i) 42501 () 448 (k) 78209 (1) 29899
(m) 6850000 (n) 55847155 (0) 38749886541 (p) 351

3. Round the following numbers to three significant figures (3 sig. figs.).

(a) 8181 (b) 24882 (c) 2217 (d) 5554

(e) 19551 () 2077 (z) 7682 (h) 6149

(i) 42552 G) 4499 (k) 78209 (h 29897
(m) 6893000 {n) 55847155 (0} 38749886541 (p) 35150001

4. Round gach of the following decimals to: (i) 1 significant figure
(i) 2 significant figures
(iii) 3 significant figures

(a) 833333 (b) 23-81558 {c) 1-53097 (d) 347-502
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ANSWERS
Calcula?ﬁms Involving Percentages

Exercise 1 ™
1. (a) £12-75 @) (c) £1-10 (e) £9
(F) £48 (g) (h) £4-80 A1) £3-50 G) £7-60
(k) £1980 (m) £70 /" {n) £45 (o) £49-20
(p) £3-50
2. (a) £30 (ii) 108 4.  482:-5mm
3. 112-5g 7. 13440ft 8. 143-5cm 9. 2210
10. (a) £1308 (d) £1236 (e) £1245
11. 80% 14. 96-4%
Exercise 2
1. (a) £1389-15 (b) £703°04 (c) £52-02 £56-16
3. £62370 4. £280350 5. £27573
6. (a) Mrs. D £795-68’ Mrs. E £795 (b) 3% per half year as you get interest on

the interest for rest

7. £2929-64 8.8 years

1. £72600° 2. £63559 3. £132848 4. £76098

5. £2160
6. £9060 7. £605520 8. 42% 9. (a) £86700 (b) 2%
10562) 5% (b) 8% 11. (a) 60%  (b) 20% (c) 85% 12. £1
Exercise 4
1. (a) 4000 (b) 10000 (c) 20 (d) 500 (e) 20000
() 2000 (g) 8000 (h) 7000 (i) 40000 () 500
(k) 10000 (1) 20000 (m) 7000000 (n) 60000000
(o) 40000000000 (p) 30
2. (a) 5200 (b) 25000 (c) 220 (d) 560 (e} 19000
(f) 2100 (g) 7700 (h) 6500 (i) 43000 () 450
(k) 78000 (1) 30000 (m) 6900000 (n) 56000000
(0) 39000000000 (p) 350
3. (a) 8180 (b) 24900 (c) 2220 (d) 5550 (e) 19600
() 2080 (g) 7680 (h) 6150 (i) 42600 () 4500
(k) 78200 (1) 29900 (m) 6890000 (n) 55800000
(0) 38700000000 (p) 35200000
4. (a) 8 (b) 20 (©) 2 (d) 300
83 24 15 350

833 238 1-53 348 o
'W_Exefﬂ‘?,f,_i_ .- /

1. (a) £2300™==(b)-£2000 (c) £4390:5

2. £950 3. £3670 4. £Y - -543&(1(1(1"‘ 6. £23700
7. (a) 47% b)741-7% (c) 90% ""‘w
8. (a) 8% (b) 29% {c) 100%
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VOLUMES OF SOLIDS

By the end of this set of exercises, you should be able to

(a) calculate the volumes of a prism, cone and sphere
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VOLUMES OF SOLIDS
[ Volume A.reabmxhelght]

A. Volume of a Prism

Exercise 1

1. For each of the following prisms, the area of the base or end face is given.
Calculate the volumes of the prisms: Area =29 cm?

(@) Area 8 cm2 ®) Area =12'5 cm? Q\\\\\\\\\\\

Area = 154 cm?2

—

2. This time you must calculate the shaded area first, then find the volumes of the prisms.

Area=92cm? -

7cm (c}75 7-5cm

(a) 10 cm cm
12cm
right angled
triangle
rectangle

20cm
AN

height =

l7gcrtn \\\\\\W 11 cm

| \
N
2em N\ & S circle with
lriangle cm IUSs =0 Ccm
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3. The cylinder — a special prism.
: = 2
Calculate the volumes of the following cylinders: UOlume (cylinder) = TR ]

(a) 8cm () 3c

m ()
2:5cm )
10cm 9-5 cm
13cm

(d) 15 cm (B)
2 ch O )
6'5cm
1 metre
4. Remember: [1 cm?=1ml; 1000 cm?3 = 1000 ml = 1 litre
How many litres of water will the following drums hold?
(a) 25cm (b) (© 40cm
60 cm @
40 cm 55cm

35cm

7 cm
5. A cylindrical tin of Maxcafe Coffee is 10
centimetres high and has a base diameter

of 7 centimetres.
What is the volume of coffee in the tin Ma’

when it is full? 10¢cm %a’/
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- This rectangular storage tank is full of white paint,

(a) Calculate the volume of paint in the tank
in cubic centimetres (cr3). 50cm

(b) Calculate the volume of this cylindrical
paint tin,

45cm

"/"soz-/
16 cm

(c) How many times can the paint tin be completely filled from the tank?

. Meanz Beanz tins are packed into this cardboard box.

(a) How many tins can be placed on the
bottom layer?

(b) How many layers will there be?
(c) How many tins can be packed in
the box altogether?

(d) How much air space in the box is
there around all the tins?

. This cast iron pipe has an internal diameter of 16 centimetres and an outside diameter of 20
centimetres. The pipe is 1-5 metres long.

T
Ebied b AL L LI LE T S TE T T P T T P Ry

16 cm
4—— 15m
Calculate the volume of iron needed to make the pipe.

. How much liquid feeding will this
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B. Volume of a Cone

[Volume (cone) = 1/3m2h]

Exercise 2

1. Calculate the volumes of the following conical shapes:
(a) (b) (c)

10cm 18 cm

7 )] l

7cm 3.5 cm

(e

*+—— 126 cm—»

6cm

(d)

"——6cm——>

2, The wafer of an ice-cream cone
has a diameter of 6 centimetres.

The cone is 10 centimetres high.
Calculate the volume of the cone.

10 cm

The ‘sloping’ height of this cone is 26 cm.
The base radius is 10 cm.

(@) Calculate the height of the cone.
(b} Calculate the volume of the cone.
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4. Calculate the total volumes of the following shapes.

(a) & (b)
30 cm
25cm
20cm
30cm 40 cm
30cm >
a0 om 18cm
5. Water is poured into this conical flask
at the rate of 50 millilitres per second. <+— [2cm ——»

(a) Calculate the volume of the flask. *

(b) How long will it take, to the nearest
second, to fill the flask to the top?

24 cm
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C. Volume of a Sphere

Exercise 3
1. Calculate the volumes of the following spheres:

(a)

(d) (e)

10-4 cm

“+— 30cm ———»

2. This football is fully inflated.
Calculate the volume of air

inside the football. 24 cm

3. Calculate the volumes of these two ‘*hemispheres':
(@ (®)

l4cm
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4. (a) Calculate the volume of water which can be
stored in this copper hot water tank in cm3.
The tank consists of a cylinder with two
hemispherical ends.

(b) How many litres of water will it hold?
(lem3=1ml; 1000 ml=1 litre).

L
—_—

b
-
0
B

B

—ir—

40cm

Calculate the volume of this child’s
rocking toy which consists of a cone
on top of a hemisphere.

6. This decorative woeden fruit bowl
is in the shape of a hollowed out
hemisphere.

Calculate the volume of wood required
to make it.
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Checkup for Volumes of Solids
1. Calculate the volumes of the following prisms:

(a) Area = 12-5 cm2 (b) Area=28cm2

Ocm

2. Calculate the shaded areas and use them to find the volume of each shape.

{a) Ocm (b) 22 cm (c) '
12cm . ey
8-5cm heiTght — 7 “/é
i ey
i %
e 4’ O Y
angie 8cm
7cm isosceles

triangle

SR

3N

Vol (cyhnder} = mzh
Vol (cone) = ll 3m2h

(a) 9cm (b) r Vol spherey = ¥37e3
11 cm 130m (c) T
l 104 cm
7cm ‘

4. This shape consists of a cone, a cylinder and a hemisphere. Calculate its total volume.

3. Calculate the volumes of the following shapes:

)

[l
R
g

T da,

l

-

<4 |3 cm —»4——30cm —»
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Checkup Jor Ca?eu!atwns Invol ving Percentages '

l. £3328 o £7400 3 £946J:a=~ 4 4' £7OO 3. £23800 6. £396
7. (a) £5353). 25 (b)y39% e

8. 4£13600" HMMRN
Volumes of Solids

Exercise 1

I. (a) 80 cm3 (b) 75cm3 (c) 232 cm3 d) 572 cm3
(e) 64-4cm3 () 69-3 cm3

2. (a) 350 cm3 (b) 84 cm3 (©) 675 cm3 (d) 2040 cm3
(€) 960 cm3 (0 124344 o1y

3. () 20096 cpm3 (b) 268-47 cm3
(d) 1148-0625 cm3 (e) 314 cm3

(@) 785 litres (b) 98-91 litres
. 384-65 cm3

4
5
6. (a) 180000 cm3 (b} 4019-2 ¢py3
7
8
9

(¢) 255125 cm3

(€) 69-08 litres

(c) 44

(@) 4x6=24 (b) 3 {c) 72 (d) 10897.97 cmd

16956 cm3
15260-4 cmp3

Exercise 2

1. (a) 565 2 cm3 b) 5129 cm3
2. 942 ¢m3
3. @ 24em (b) 2512cm3

4. (a) 2616-7 cmd 4+ 36000 cm3 = 386167 cm3
(b) 10173-6 cpy3 + 25434 cm3 - 12717 ecm3

3. (a) 90432 cm3 (b) I8 seconds

(¢) 2308 cm3 (d} 6699 cry3

Exercise 3

L. (a) 55725 cm3
(d) 14130 crp3

2. 72346 cm3

3. (@) 12856 cm3 (b) 7180 cm3

4. (a) 16746-66... + 16746-.. + 75360 = 108853-3 ¢p3
5

6

(b) 1149.8 o3
(e} 5887 cm3

() 3260-1 ¢m3

- 564-15,, + 718-01... = 12822 cm3
454-3 c;3
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Checkup for Volumes of Solids

l. (a) 112:5em3 {b) 168 cm3 (c) 185cm3
2. (@) 459cm3 (b) 1001 cr3 (c) 5361 cm3
3. (a) 27977 cm3 (b) 769-3 cm3 (¢) 5887 cm3

4. 67824 cm? +3391-2cm? + 45216 cm3 = 45216 cm3

Linear Relationships
%q;cise 1

I-II. 1] 5! Il2’ 2’3

(an4 (b) 3 © Y2 @ 2
@ % ® Y5 «©6 (d 3

S

.=l 4, Ay, 3y

@ -l ON2 @3 @Y @ 2
Ol @3 mn @-Y,

2

3

4. slopes downwards if gradient is negative as you move from left to right
5

6

7. (a) sketch showing vertical line. {b) g;a;:lient doesn’t exist (error)

(c) gradient of a vertical line does not exist.

Exercise 2 \\
1. :

© .yﬁ/ymn-s

\‘-t _______-;
(e) yT () » (g){ﬁ
\ .)’=_-2.l+l y==Ix=~5§ (0,2 NS =X +3

{0,£) \

3. LineA - ag=2 LineB - as=-] LineC—a1='7§1
LineD - a3=-!/, LineE - a4 = 0 LineF - a3 =-3 %

!
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(h) y

(d)yﬁ
(0)4‘ y=1Ulx+4

—

X

0.1 A&x-ﬂ- |
. — : = 7Z
X x x
\ *(0.—5)

-—_’

X




