Year 10 Chapter 3 Algebra 1 Booklet
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6 Find the value of these expressions when a =4, h=~-2and c = 3.

a ac b 2a-5 € 3a-c
d -2 e actb 1t 3b+a
a_ i oac
9 ab+ct h 4-p i
6be

i 2a-b K a+he 1
a
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Wiite an expression for the following.

caoo

The cost of 5 pencills at x cents each

The cost of y apples at 35 cents each

One person's share when $500 is divided among n people
‘The cost of a pizza ($11) equally shared between m people
Parvinda's age in x years' time if he s 11 years old now.
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8 Ataxiin Sydney has a pick-up charge (i.e. flagfall) of $3.40 and charges $2 per km.
a Write an expression for the taxi fare for a trip of d kilometres.

b Use your expression n arta o find th cost of a rp thatis: -
i 10km

i 22km
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9 a Ye thinks of a number, which we wil call x.
Now write an expression for each of the following stages.
He doubles the number.
He decreases the result by 3.
He multiples the resuit by 3.
b I x=5, use your answer to part aiii to find the final number.

10 A square with side length x is changed to a rectangle by
increasing the length by 1 and decreasing the width by 1.

a Write an expression for the new length and width of the
rectangle.

b s there any change in the perimeter of the shape?

© i Wite an expression for the area of the rectangle.

ii Use trial and error to determine whether the area of the rectangle is more or less than the original
square. By how much?
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1 Theareaofatriangleisg'wenby,{:%bh

0
a Ifb=6and h=7,whatis the area?

b If the area is 9, what are the possible whole number values for b if / is also a whole number?
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12 For the shapes shown, write an expression for:

the perimeter
i the area
a
b d
c
v
o>
5
e =) =]
@
b d

b g+ T
b N d
¥
d =
ab
d
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Exercise 3B
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1 Are the following sets of terms like terms? Answer yes (Y) or no (N).
a 3,2y, -5x b 2ax, 3xa, -ax

© 20, 2ax, 62 4 3eae g
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o

2 Simplify the following.
o e b feme -

d 3h-3h e Sx+x f 1dst+3s1
3 Simplify the following.
a 3x2x b 4x3a € 2x5m d -3x6y

=

4 Simplify these fractions by cancelling. -
4 2 35
at b 2 c a3

=
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5 Write down the like terms in the following lsts.

c

3ac, 2a, 5x, =2ac

Ty, =3x2 2072, 4y
~2ab, Sbx, 4ba, Txa

1 Im
Jlm,2Pm, 5t 2r®

b
d
1

4pa. 3ap. 2% ~4p%q
272, 3rx, =12, 4rx
g, 47, g, 4o

2y, o, =y px





image15.png
6 Simplify the following by collecting like terms.

a 41+3+10 b Sg-g+l © 3x-S+dr

d dm+2-3m e 2v+dptx T 3x+dy-x+2y

9 Sa+d4b-3a-6b h 2m-3n-5m+n i 3de+3de +2de+4de®
i 1

6kl = 4k21 = 6k31 = 3kI k 34207 -0 +4xly 4fg - SEf +4fe> - fz
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7 Simplify the following.

a
d
9
i

3rx2s
27 x3s
=3¢ x (~4m?)
3ab % 8a
=3mn x 4n

sxzeo

2% 3u
~2exds

=7f % (=5l)
X3y
—5xp2 x (~4x)

4w x 4h
Shx (-20)
2vxdxy
~2ax8ab

Sab x 4ab
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8 Simplify by cancelling common factors.

6ba Ix
a & b I
d 2ab+8 o b
PR b 28ab+ (355)
j 12w K 304 + (104)
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9 Arectangle’s length s three times its width, x. Write a
simplified expression for:

10

a
b

the rectangle’s perimeter
the rectangle’s area

Fill in the missing term to make the following true.

a
b
c
d
e

1

8x+4-[]=3x+4
3x+2y-[J+4y=3x-2p
3bx[]=12ab

Ay x (O =-24xy
12w+ ([h=6r

[+ (1san) =2
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11 Find expressions in simplest form for the perimeter (P) and area (4) of these shapes.

a 2c b2y
=} =l T
3
o d 8¢
c sa
=} =
b d

12 Arectangular garden bed has length given by 6x and area 18x2.
Whatis the width of the garden bed?

e G

6x
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13 Simplify the following expressions, using order of operations.

adx3ve2
€ Sax2b+a-6b
e 2x X (dx+5%)+6
g (5x =) x (163 + (8)

b 2+4ax2+5a+a

d 8%+ @0 +3x3x

1 Siy—dxy+ Qu+3xxdy
B 9%y + (39) +4x X (-8)
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Exercise 3C
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‘The distributive law says that each term inside the is multiplied by the term
the brackets.

Complete the following.

a 3(x+4)=3x[]+3x[] b 2x-5=2x[]+[]x(-5
=3x+[] =0-10

© 2@x+3)=2x[]+[]x3 d x(x-3)=xxJ+Jx[]

[+6 =0-0
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3 Expand the following.

d

2x+4)
50-2)
3Ga-4)
3@a=3b)
2a(3a+2b)

3+
23x+2)
72r-5)
24(x+5)
2y(3x - 4y)

4=
4x+5)
5(2a+b)
Srx=4)
3b(2a - 5b)
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4 Expand the following.

a
d
[]
i
m

“2x+3)
~4(x-3)
=(x+y)
“3x(2x+5)
“21(3x - 5)

sxzoo

~Sm+2)
~2m=7)
—(x-y)
—4xx-2)
“3xGx+2y)

6 mmmo

3w+d)
=700 =5)
“2(3x+4)
32 -9
—6y(2x+3y)
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5 Expand and simplify the following
3 a5y 3476002) [Comr e

b
© 5+2(x-3) d 7-2(x+3)
e 21-5(x+4) to4e32x-1)
9 3+20x+4) h 8-20v-3) i12-30x-5)
J 3+ +4(x+3) K 2p+2)+5(-3) | 4(x-3)+203x+4)
m 3Qs+3)-2s+2) n 4GS +2) =26/ +2) 0 3@2x-5)-202x-4)
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6 Fill in the missing term/number to make each statement true.
a [Jx+4)=2x+8 b [Jex-3)=8x-12 ¢ [J@x+3)=6x2+9x

d 4([J+5=12x+20 e aJ-[h=4-4 1 —2qJ+[=-42-6xp
7 Four rectangular rooms in a house have floor side lengths lsted below. Find an expression for the area

of each floor in expanded form.
a 2andx-5 b xandx+3 -
¢ 2xandx+4 d 3xand2x-1
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8 The deck on a house is constructed in the shape shown.
Find the area of the deck in expanded form. (All lines meet
at90°)

3
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Vit amsSxbut docs ot v 0 pa x o he st 18200 -
a Write an expression for the amount of money Virat s taxed on.

b Virat s taxed 10% of his eamings i part a. Write an expanded
expression for how much tax he pays.
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10 Arectangle has dimensions (x+2) by (x +3), as shown. The area can be found by

| =
#

‘summing the individual areas: x

(42)(x+3) = +3x+2x+6
= +50+6

‘This can also be done using the distributive law:

4342046
=x245x+6

Expand and simplify these binomial products using this method.

a (x+d)x+3) b (4l © (D +5)

4 (-4 e (x+5x-2) T oredr+3)

g @+d-2) h (- 3)ed) i (@x-2)+5)
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Exercise 3D
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1 Write down the highest common factor (HCF) of these pair of numbers.
a l10and 16
b 9and27
¢ l4and3s
d 36and48

2 State true (T) o false (F)if the first expression is the factorised form of the second expression. Confirm
by expanding.
a 3(x+2),3x+6
b -2(x-4),-2x-8

3 Consider the expression 4x? +8x.
2 Which of the following factorised forms uses the HCF?
A 2232 +4x) B 4(x2+8x) C 4x(x+2) D 2x(2x+4)
b What can be said about the terms inside the brackets once the HCF is removed, which is not the
case for the other forms?
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4 Determine the HCF of the following.

a 6rand12 b 10and 15y

© Saand 12 d 9xand 18y

e Saand 20a 1 10mand 22m
g ldxand2lx h 84 and 40ab

i 3d®and 9ab i 4x?and 10x
k 16y and 24xy I 15x%y and 25xy
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5 Factorise the following.

a 3x+9 b 4x-8 © 10y-20
d 6a+30 e Sx+5y f 12a+4b
9 18m-27n h 36x-48y i Sx+ddy
i 24a-18b k 121m+55n I 14k-631
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6 Factorise the following.

a
d

[]
j

14x+ 2Ly
5x2 - 5x
1242 +42ab
932 - 6x

e
h
k

6ab - 15b
24 Tx

92 - 63y
16)2 + 40y

.

32y - 403y
24> +8a
62+ 1dx
10m - 40m>
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7 Factorise the following, including the common negative.

a
d

[]
i

-2x-6
~7a - 14ab
-2 -7x

8% - 14x

e
h
k

~da-8

—x = 10xy
-4 - 12x
—12¢2 - 8x

c

1
i
1

~3x-6y
-3b- 12ab
=22 - 10y
-154* - 5a
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Factorise these mixed expressions.
a Tdb+ab b 4d’b+204 c xy-x?

d Py+ady? e 6mn+18mn’ 1 53y + 1007

v b = Gab | -
Give the perimeter of these shapes in factorised form.

a 10 b

c
3
2
s

244

A square sandpit has perimeter (4x + 12) metres. What is the side length of the square?

Common factors from expressions involving more than two terms can be removed in a similar way.
Factorise these by taking out the HCF.

a 2x+4p+62 b 32+ 12x+6 c 4x2+8xy+12
d 62 +3xy-9x e 10xy - 5xz+5x 1 4718y +ldxy
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12 A common factor may be a binomial term, such as (x+1).
For example, 3(x-+ 1)+ x(x + 1) has HCF = (x+ 1), 50 3(x+ 1)+ x(x + 1) = (x+ 1)(3 + ), where (3 +x) is
what remains when 3(x + 1) and x(x +1) are divided by (x+1).
Use the method above to factorise the following.
a 4(x+2)+x(x+2) b x(r+3)+2(x+3) © x(x+4) = T(x+4)
d x@v+1)-3@x+1) e 2x(y-3)+4(-3) f 2xx-D-3-1)
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Exercise 3A
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1 Fillin the missing word(s) in the sentences, using the words expression, term, constant term
or coefficient.

a An algebraic is made up of one or more terms connected by addition
and subtraction.

b Aterm without a pronumeral part is a

¢ A number multiplied by the pronumerals in a term is a .

d Numbers and pronumerals connected by multiplication and division form a
2 Express in simplified mathematical form

a xplus3 b Sxy ¢ oa+s d 2xxxy
3 Substitute the value 3 for the pronumeral x in the following and evaluate.

a x+4 [N ¢ 8-x 4 2 e 18
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4 For these algebraic expressions, determine:
i the number of terms
the constant term
i the coefficient of y
a 4xp+5y+8

b 2+ %yz—ly+2
c 2% -d4+y
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5 Write an expression for the following.

a
c
e
9

two more than x

the sum of aband y.

the product of x and 5

three times the value of
three-quarters of m

the sum of a and b is divided by 4

four less than y
three less than 2 lots of x

twice m

half of x

the quotient of x and y

the product of the square of x and y




