Chapter Ten
ALGEBRAIC EXPRESSIONS

10,1: Symbolic Representation

Consider the fellowing:

(1)

(i1}

Wakio had 5 goats and Baraza 19 goats. How many goats did they have
aliogether?

If instead Wakio had P goals and Baraza Q goats, how many goats would

they have altopether?

Miriam buys a number of oranges from Mponda’s kiosk. She then moves
to Mary’s kiosk and buys twice as many oranges as she had {rom the first
kiosk. Using a letler of your choice, write down an expression tor the total
number of oranges bought.

If we chaose n to represent the number of oranges bought at Mponda’s
kiosk. then the number bought from the Mary’s kiosk would be 2n.
Therefore, the expression for total number of oranges would be (n + 2n),
in algebra, (i) letters are used to represent numbers.

(1i) 2n means 2 x n,

Exercise 10.1

L

Use letters to represent the following statements:

(2) The sum of two consecutive integers,

(b) A number is multiplied by 3. then six is added to the result,

(¢) The area of a rectangle whose length is 2 % times its width.

(dy The distance covered in a given time-at a given speed.

{¢) The number of days m m weeks.

{) The number of hours in % days.

John is twice as old as his brother Kogo, and their sister fanc 18 7 yeuars
vounger than Kogo. Write down an expression for the sum of their ages.
'I'hree children are given a certain number of banfnas by their mother. If
they share the bananas equally, how many does each get?

Wafula earns twice as much as his wife Grace. Write down ap expreéssion
for the difference between their earmings.
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A number 1s added to = of itgelf. If the sum 15 doubled. write down the

[P RS

final expression.

For the figure below. express interms ot a, b, ¢ and d;

{a) the area of each of the rectangles, A, B. C and D.

(b} the penmeter of each of the rectangles A, B, C and D,
(¢} the total area of the four rectangles A, B, C and D.
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Fig. 10,1
George is ten years older than his brother Sam. Find an expression tor:

(a) the sum of their ages,

(b) the sum of their ages in 5 vears time.

(¢) the product of their ages three years ago.

In a mathematics test, six pupils cbtained the following scores; 40, ¢, 20, d,
e and f. Find their average score.

A maun spends half of his monthly salary on food and one eighth on water
and clectricity. Write down and expression for the remainder of his salary.
In the figure below, ABCD is a square. DEFC, BCGH and AEFB are all
rectangles. Find:

{a) CFintermsofaandb.

(b} the area of rectangle CDEF.
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{1. Anexpression is obtained from three numbers by subtracting the difference
between the first two from the third and adding twice the result to the first
number. Write down the expression,

12. A man whose stride 15 % m jong walks all the way round a rectangular plot
measuring ‘a’ m by ‘b’ m. Find an expression for the total number of steps.

10.2: Simplification of Algebraic Expressions

Like and Unlike Terms

Wheresas we may add 3 cows to 4 cows to get 7 cows, the result of adding 3
cows 1o 4 houses cannot be expressed in any simpler form,

Similarly, 3a + 42 = 7a, but 3a + 4b cannot be simplified further. 3a and 4a
are like terms, while 3a and 4b are unlike terms.

Example 1
Simplify: 3x + 4y —x + z + 3y

Selutiont

H

Ixtdy—-x+2+3y = Bx—X)+(dy +3y)+7

2X+Ty+z

il

Example 2

Simplify: 2x — 6y —4x + 5z -y

Solution

2x -6y —4x+52—-y = 2X—-4x~-6y—-y+3z
= (2X —4x) —(6y + y) + 3z
= —2x~Ty+52

Note:
—by —y = —(6y +¥)
Example 3

Simplify: Ja—- b+ !a
2 - 4
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Solution
TheL.CM.of 2, 3and 415 12.

Therefore Lu— b+ la = Sa-3bti
e | 3 4 1z
. Ba+3a—4b
- 12
_ %a-4b
12
Example 4
Simplify: a+ b 2a—b
2 T q
Solution
a+dH Za-—h = 3a+br—22a—m0
2 3 6
= 3a+3b-—-4da+lb
3]
= Zda-4a+3b+2b
&
= —a=+3b
s

Exercise 10.2
Simplity where possible:

1. {a) 2a+3b+4a—Db (b} —10k+2m—-3k-5m
2. (a) Tt+2p+3t+3p (b) 6x—9x%x—2¥+9y
3. (a) 2a+2b+ ¢ (b) 0.5r+ 0.85--0.1r
4. (a) 2a+3b+4a—b (b 0.Br+026—-006r+7c—0.2r
5. (a) —dz—T7d+ 2z (b 8x—-2}*—2-;—x—3}f
6. {(a) 8w —p—-2w+ 1lp (b} %r— Ti-s + —
2a Sk
i 2 _lp 4 1 By w=besp X
(@) = ; =4 (b} 5 T
% o B 9R. F 3d _ P
B Kap 37 s 3 5 (b) a4 B
’ | d 3% =T
Q. (u) Ta+—fﬁ—d+’?a {b) S

ettt B
2 4

53
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10. In each of the following, pick the tcrm which is not like the others:
(a} 3a.5a, 7a, 2a% 10a
(by m’, 5m®, 6m?, 3m?®, 11m?
(¢} a°b, ah, ba?, 54°b, 6ba’

(@) 2cd, de, —od, ¢d, — %cd

Int general, terms are called “like terms’ if they have the same letters raised to
the same power. Otherwise they are unlike terms. For example. 3a and 3a° are
unlike terms, while a* and 32" are like terms.
Exampie 5
Simplity: 5a+ 2a*+ 10a
Serlution
Sa+ 22+ 10a = Sa+ 10a+248°
= 1Sa+2a°
Example 6
Simplify: a’b —2b'% + 3a’b + b

Solution
a'h —2h'c+ 32°h + b%e = &b+ 3a’b - 2b'c + b'c
= 4a*bh = b'c
Note:
W and w are unlike terms.
Exercise 10.3
Simplify where possible:
1. (@ p*-3p*+ 7p°+ §p° by ¥+ 3y+2yi+y
2, {a) x*+x—2x%+ 5x (b) 3Wi4+ 3w+ 6w’ — 4w
3. (a) 2°b+2ba+ 3ba*—ab (by a’b+ ba + 3ab’
4. {a) pgr+1pg+amp+2pq (b) wWvw + uviw + uvw?
5. (1) 4R*-2r+ 5R*+ 1 (b) 1p’q+ iqp*- lgp
4 2 2
6. (a) ‘ta‘+ 2a*— 1@’ (b) @.5st+ 3ts + 'ts—5
3 5 6 4 10
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10.3: Brackets

In algebra, brackets serve the same purpose as they do in arithmetic,

Example 7

Remove the brackets and simplify:

(a) 3(a+b)—2(a~-b) (b} 5—(6a-3b— &)
w izl .

{e} 2b+ 3{3—-2(a-3)}

Solutiorn

(1) Ma+h)—=2(a—b) = 3a+3b—2a+2b
= 3a-2u+3b+ 2b
= a+5b

(b)) 3—6a—3b—8) = 5-06u+ 18b+ 48

= 53 —06a+ 18b

(c) %a+363+b—c]: ?H~ﬁa+3b—3c

-:lS%a+3b-3c

xly+ Zxyiy
-

@ Z(ly+yieyy =

[

-¢'|[u
5
L

S| ng

+ Dy o+ Tyl

(8 2b +a{3—-2{a-5)} = Zb+ a3 --2a+ 10)
— 2b+ 3a—2a'+ 10a
= 2b+ 3a+ 10a —2a°
= 2b+ 13a —2a°

Exercise 10.4

Remove the brackets and simplify:

L. {ay 3(r+s)+4(r +s) {b) H2a+ 3)—3(5a—06)
2. (@) B~ y-2Ax-y+2) (B B-y)-3Hy-x-2)

3. (a) 2plg+r1)—r(p+q) (b) "{HH:LK—I}
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5.

1

(z1)
(i)
(o)
(a)
{a)
ta)
{a}
(b}

FORM ONE MATHEMATICS

%y-{iy +3)—3y(y+7)
—2x¥(x — Xy} — )Xy — x°)
$(2y1+ Jay)

2{x+3{x +2y)}

L x—402y — 3}

1

3 2p — %t’p—q+1‘}}
—{(m —=2p —5)—3(2m + 4p — 3}}
S{3(3T - ST)—(4ST - 613

{b}

(b)
(h)
(b}
(b)

(b)

%W(S‘W —2m) + l(m—w?)
2 3
(= Z=3)

.9

4 _
— {(@®m7+ay+ 1@+ mH
= | B -

a{3(b +¢) + 4{c + a)}

tad

fx —(2y —3x)}

|
4

3y — 413~ (y +2))

You have learnt to remove brackets in some expressions like
3{m+n) = 3m + 3n. This process is called expansion.

cOommon factor.

Therefore, 3m + 3n = 3(m + n).

Copy and complete the following:

() Za+ 2b=2{ + _}

fiy de —dd = (c —d)

(111} 3a + Gb = [ + )
(ivi3a+6ab—9a'b= (1 + 2Zb — 3ah)

Sometimes the reverse process 1s required. e.g., in 3m + 3n, since 3 is @

What you have done 10 (1) — {iv) above is called factorisation.

Example 8

Factorise each of the fellowing:

(2) Za+db+ 3a+ 6b (b}

(¢} a’p'—ap’+a’p (d)
Seduricn

(2) Za+db+3a+6b = 2a+ 3a+4b+ 6b

(b)

= 5ua+ L0b

3 is commoan o both
So5a+ 10b=5(a + 2b)
ar’ + ar*+ az_j

art is common

rart var =ar{t+r+

ar + ar'+ ar’
dxFy + 20x%* — 36x 'y
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{e} a’p’—ap’+a'p
ap is common
Cowtpl—apt# a’p = aplap—p + ad)
(d)y 4%y + 20x*y°— 36x°y
4x°y 18 common,
SoAXTy + 20Ky - 36xTy = Ax’yil 4+ 5x%y —9x)
Exercise 10.5
Factorise each of the following:

L. (&) 3p+ 3r+ 3g+3r (b) Ak + 6r+ 25 + 2r
2. fay 54— 10b4+ 9 {(b) 28 -21w+ 14t
3. (a) Ga+ 18b+27¢c— 12d (b) 8a+ 16y — 32k — 64p
4. (a) cd®—c'd {by a'b+ a'b’—ab’
5. (a) Bu+ 18a°b-27ac+ 122%d (b} 4a’b+ 24a’c — lda’d
6. (a) 4a’b+ 6a’b — 9ab? (b) 4dpgr®*+ 6p°gri—2pgr?
7. day =27p'g + Cp'q’ — 2p'q? (b) X'+ x5+ 357y
8. () p'd+p'q’ (b) 28x%y + 70x y*—42xy’
9. f(a) 22— lab + lg (b) ¢ a 37

2 2 8 > T

10. {a) a~ ab® o

3 89 * o

11. Express each of the following using symbols and brackets:
{a) The product of two integers which differ by 3.
(b) Multiply the sum ofb and ¢ by a.
(e¢) Multiply h+ 3 by h— 3.
(d) Subtracta+ b from 1 —b.
12. Find the area of the rectangle given below. The dimensions are in
centimetres:

p +q

e ]

Fig. 10,3




























