R Simplifying, expanding and factorlsmg _

ROBINSON Worked solutions

This topic online

n a. Write each of these in the correct algebraic way.
(i) ax4dxb (i) m+=3 (i) yxyx5

b. Simplify 5p + 3¢ - 2p + q (3 marks)
o)

Number J_:.rs'(:, no X signs
(:.) Yoo

(i) 3

(cee) 53"

b)

Sp-29=3¢

37'+1='+
39+'+1'
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u Here are four lines of algebra.
A 3x+2 B v=u+at C 4x-1=11 D 2x+3)=2x+6

a. Which one is an expression?
b. Which one is a formula?
¢. Which one is an identity?

d. Write = in the box if the two sides are identical, or =/if they are not.

M 5(-2)[ Jsn-10 (i) n®+n®[ |n* (i) 3y+20[ |5 (4 marks)
*)
No O.lua.(.s sian

A

b)
Liaks dioca;e.re.at luomt:.'he.s

&
)

True f'“ e.ve,r:) Value °o“" x

0
d)
()Sa-10=5Sn-10

(i) a2 + a2 = 242

F

~
‘Q
'6
“A

)33+23=5’J
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ﬂ a. Simplify £ x ¢*

b. Simplify 12h> + 3h?

C. Slmpllfy Su+3v-2u+7v (4 marks)

o) Whea mut{:ap(.j'ma powers of the same Letter, add the
ndices: 3+ 4 =7, %0 &7
b) Ouvide the numbers

12 +3 = 4 Subtract the tndices: S - 2 = 3. Answer 4h?
¢) Colleck the v terms

Su-2u = 3du. Collect the v terms: 3v + Tv = 10v. Answer 3u +
\Ov

The ora‘.ﬁina.(. oc.ro.o't:.on has h th tts denominator, so h must not be

Zzero

n a. Work out the value of 2a - 3b whena = -1and b = 4.

b. Work out the value of 4a® + b whena = -3 and b = -7.
a)2x(-1)
b)a? = (-3) x (-3) =9, so 4o = 3¢

b) 3¢+ (-7) = 29

(4 marks)
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a a. The perimeter of a rectangle is given by the formula P = 2(I + w)
Work out Pwhenl=75andw =4

b. Work out the value of 3(x - 2)2 whenx =5

c. Work out the value of a® + 2ab whena = -3 and b = 4

o)

(4 marks)

= 2(71.5 +4)
= 2 XIS
= 23

23

b)

Brackets, thea the power
3(s -2)* = 3x 3
Ix 9
27

27
)
(-3)*+2x(-3) x4y = 9+ (-24)
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n a. In science, the distance s metres travelled by a cart is given by

s = ut + —at?
2

Work out swhenu =3, t=4anda =25
b. To change a temperature from °C to °F you can use F = 9?6‘ + 32

Ruby's thermometer reads 25 °C. Change this temperature to °F. (3 marks)

o)

- \
s = 3xq+zxz.5xﬂl

s = 04! xasxiK

2

s = |2 +20

s = 32

L m

)

F = Ixas 4+ 32

s

F = 225 + 22
s

F = ys +232

“
"

17

[~

77 F

a. Expand and simplify 3(x + 2) + 2(x - 5)
b. Solve 5(x — 3) = 20

(4 marks)
m)3(.z+2.) = 3x+6mndl(x-5)=2..x.-lo
3xt¢+2x-10 = Sx -4
b) Divide both scdes bJ s
) -+
+3 2 o A
Check
s(7-3) = 20
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n a. Write down the highest common factor of 6x2y and 9xy
b. Factorise 8a - 12

c. Factorise fully 10X2y + 15xy2 (4 marks)

o)
HCFoo(:‘o.mL‘i=3
Ooth have x and y
=

b)

HCFoocao.ml Iz =4

ot =20,12:4=13

w(2a - 3)
e)
HCF = S'.x.j

IO.&ZJ = Sx:) =2x

15’1.3‘ < s:z.v = 33

Sx.y(?.:x. + 33)

n a. Expand and simplify (x + 9)(x - 2)
b. Factorise x° - 3x - 28 (4 marks)

) (x+x=-2) = x*-2x+9x-18=x*+7x -1

b) Fund two aumbers Ehat mu(.'t:.p(,j to =28 and add to -3: tke.d
oare =7 and 4

b) a?-3x-28 = (x-T)(x+4)
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m A rectangular garden is (x + 4) metres long and (x + 1) metres wide.
a. Write an expression for the perimeter of the garden. Give your answer in its simplest form.
b. Show that the area of the garden is (x2 + 5x + 4) m?2.

c. Work out the area of the garden when x = 6 (4 marks)
o)
P

P = 2x 4+ +2x+2

2(x +4) +2(x +1)

P = wx 10

H4x + 10
b)
A

(x + H)(:x, + I)

x* 4+ x t 4t

> >
w

2P+ Sxtw

2T+ Sx+ 4

A = ¢tesxé+u
A =3¢+30+u
A = 10

Check: 1O % 7 = TO

TO m?
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m a. Simplify 8+

b. Simplify (k*)?

6
c. Simplify 12—X13

4x2y (3 marks)
o) Subtract the adices

t@-3) = ¢°
b) Mu(.t;p(.y the wundices
kl4xs) = w0
c) Oivide the aumbers
/ - . . . ( - ( - 2
2 /4 = 3 Subtract chdices: x/¢-2) = " and Y 3-1) = NE
qeving 3.:.“:)2
Keep the or'\s'mo.(. restriction: €, x and Y must be non-zero wherever thzd occUr tn o

denomenotor or with a M.ao.‘t:.ve. power

I EXTENSION QUESTIONS

'B a. Simplify 4a%b x 3ab3

b. Simplify 20p°q + 4p°q
c. Expand and simplify (3x + 2)(2x - 5) (4 marks)

o)
4+ X3=\2

o*Xa=a%bxb*=0b"

120"
b)

20+ 4 =9

Al Sl AL ARY)
5'931
e)
(32 +2)(2x-5) = ¢x>=15x + 4% - 10

([
v

= ¢x*-Illx =10

C¢x® - llx =10
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m Expand and simplify (x + 2)(x + 3)(x + 4) (3 marks)

Expand the firsk tuwe brackeks

(x+2)(x+3) = x2+Sx+6

Mu(.‘l:ip(.y the result by the third bracket: (x2+Sx +¢)(x +4)
22442245224 20x + 6x + 24

Colleck Like terms: x® 4+ 9x? 4+ 26x + 24

2+ 9z + 24 + 24

2 —
B sove2?+5x-12=0 (3 marks)

ook For two numbers that mu(.'tipLj to 2 x (-12) = -24 and add

to S: tke.J ore 8 and -3
Split the middile term

22+ b -3x-12 = 2..&(.:+'-|-)-3(.z+'-|-)=(7.x-3)(3!.'\"4)
Set each J.o;c.tor to 2ero

2x =3 Osivcsx=i,o.ad.x+'-|-=03:.VQ.sx=-'-}
2
Chech x =
x=i,x=-'-i
2
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