ALGEBRA - Substitute, Simplify, expand, factorise

Page |Description

1 Substitute

2 Simplify and writing expressions using algebra

3 Simplify, expand single bracket, factorise single bracket

4 Simplify, expand single bracket, expand and simplify, factorise
single bracket

5 Expand two brackets. Factorise quadratics

6 Expand single bracket, expand and simplify, expand two
brackets, factorise quadratics, factorise single bracket

7 Expand and factorise single bracket and two brackets
Simplify expressions. Expand single bracket, expand and simplify,

8 expand two brackets, factorise quadratics, factorise single
bracket

9 Recap on factorising

10 |Factorise harder quadratics

11 |Factorise harder quadratics. Simplify algebraic fractions

12 |Simplify algebraic fractions




1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

Substitution
a + 3
23 3|+ 3 ‘6
b - 1
b=7 77 - - é
3e
e=4 3 X e
3 L = '2~
s + 2
=8 1. , T %
2p+1
p=6 2 p o+ 1
2 6|+ 1
3q-4
=7 3 qg - 4
3 7] - 4
3(r-5)
r=8 3 X ( r _ 5)
3 x (| 8] - 5)
a=2 a + b
b=3 2+ R _5
ab
a=2 a x b
-3 [Z]x[3]- @
4c +d
c=4 4 x ¢ + d
d=5 4 bkl +1 5
4cd
d=5 4 2 <
3e + 4f
e=6 3 x e + 4
f=2 3 6|+ 4

For questions 13 to 24
a=4,b=3andc=2

13) a+9= 449 =13

14) 4b= Lrx3 = &

15) 3c+a= I x2+ &= 6t4=10
16) ab= Lx3 =2

17) 2as+b)= 2 (w¥3) =277 0
18) 2bc= 2x3X2 = 12

19) 13-a= 13 -4 = 4

13
20) ab+c= 4x3 +2 = 1242 = 1%

g 2 %e-d = (w-2)=4x2-8
22) 4c+7 = kx 2471= g+7 =1y
23) 20-2a = 20-2xl=20-§12
24) abc « U x3Ix2= 2%

1645 = 2|

kO

f -
= =

- 1818226 @




Simplify where possible

Na+a 2a 11)2a+3b-5a+b+5
2)2a-a a -S3a+4b +S
3)3x2a 6a

4)axa a* 12)2sx3s 65~
5)2a+a 3a

6)2a 2 S
)_a_ 13)y2xy3 y
7)a-a ©O

8)a?+a%+a 20"+ 3
9)a®-a a*-«

10)a® xa &

14)Y2+Y3 Y2+7

15) 3ab x 2a
6a"b

@

Writing in algebra

1) What number is two more than n?

N+2_
2) What number is three less than n?
n -3
3) What number is twice as big as n?
2n
4) What number is a quarter the size of n?
n
[
5) Write in ferms of n an expression that
is always odd. 2+ |

6) Show that the expression 4n -1+n+ 11
is always a multiple of 5.
LA—-1 +n 4+
- SN+ 10
- 5 (r‘\ -\-2.) His 8
Mo lbole of §



Write in a more simple way

1) x+x+x+x= HIL

2) yxy= Y

3) 3lotsof2x= &X

4) 2lotsof3y = &Y

5) x2+x= Jr4 X

6) 4x2y= By

Simplify these ones

1) 3a+da+a= S&

2) Tx-4x = 3%

3) a+2b+b+a= Sa +3b
4) 5Bp+q-29= Sp~ 9

5) 4g+5+g-2= Sg+ 3

6) 4a+3a-7a= O

7) 4g+2h+3+g-3h= 59~ T3
8) 9b+2c-3b= Gb+2C

9) x+x+s+3s+2x= by + WS
10) 2y+h=3y—2h= =9 =N

Expand these brackets

1) 2(x+3) = 2x +€
2) 4y+3) = Lyt+2

3) 3(2a+1) = 6a+3
4 25y+3) = 10y *6
5) 6@2x+1) = 12x +E€
6) 4(3x-1)= (2x -
7) 26x-1) = \Ox — 2%
8) 32+3y) = &+ Ty
Factorise these expressions

1) 2x+4=2( 2L + 2 )

2) 2x+6=2(2x +_ 3 )

3) 3x+3=3( XL +_L)

4) 3x+6=3(2C + %)

5) 4x+8=4(L + )

6) 3y+9=3(Y _+3 )

7) 4x+6=2(2L+3 )

8) 9y+6=3(3y +Z )



Algebra Review

Simplify the following expressions if possible

1) a+a+a=_§ﬁ 2) axa=d_7' 3) 2axa=__g_q__z
8  a?+2a2= 34 5) a?+2a=6+2a 6) Sm+2m= 7T
7) Sa-6a=__ A 8) 2a+3b= 2a+3b 9) axa2=_4_3
10) 4a+2=_2& 11) 4a+2a= 2 12) 2ax3ax4= Zha =
Work out the answers to /

13) -4-3= — 1 14y -2+7=5 15 6-8= -2
16) 3x-2=_—6 17) 4x-3= 1> 18) -8x2= 16
19) 3x2+-4x2=_< 200 -3+5-8-4+2=-0

Expand RAL

21) 3@x+3 =bx + < 22) xx+1) = X+ I

23) 4x(3-2x) =_ 122 - 8o 24) 2(3-2x) =_—6 t L

Expand and simplify
3x -4 + 1O~ ke Expand

25)  3(x—3) +2(5 - 2x)

= -—x + Simplify
26) 42x—1)-203x-2)=_8 —4% — 6x + 4 Expand
= 2o Simplify
27) 7 -(4-x) = 7 -4 4+ OC Expand
- 3+t Simplify

x*-2x - 6t -3x Expand

28)  x(x-2)-3x(2x + 1)

-Sx” -Sx simplify

Factorise

20) 4x+8= h(x+2) 30) 3x2-7x= 3([314)
31) Ox2—6x= 31(30(—2) 32) 4ab?—6a2b = ZAb(ZL—lf.)

®




Expanding and Factorising Quadratics
Expand and simplify the following
AN
1) (r+3) T XTHIIEAE
</

a4 A3 ATAAL 2%3

2 X
) (x—4)x+3)
xF-x -Vt
3) (x +5)(x—2)
Yt 43 -10

4) (x=2)(x=7)

s xt45x46

Ix( 2% "3 + " XL A TXS

5  (x+3) y
(43)(243) = XHEXC+T

6)  (2x—3)(@dx + 1)
gx" -lox -3

7)) (Bx=1(3x+1)
axt -1

8) (2-xKx-3)

L _qo + )% ~ oyt
* qy =G ="+ 32 = 5x 6~ X
Find two numbers that
Qu. | Times to make | Add to make | Answers . | Times to make | Add to make | Answers
9) 6 5 2 3 -12 4 - 2
10) 8 6 z_ &« 24 2 C_ &
11) -8 2 ¥ -7 10 11 Sy
12) -6 1 3 -2z -16 0 -4 4
13) 8 -6 . | 0 4 o 4
2 = -
Factorise these quadratics 23) x*—-8x+15=(x-3 )(x-J)
times 1S 3 4 - %
19) x2+6x+8=(x+tL )(x+h) add -8B
2 — -
2 numbers times to make 8 24) x°-— 2;5 "2(”‘3 S )(x4%)
yi anA 2 X =) - "Y " S‘
Add to make 6 + D0
20) X2+ 10x+21= (x+3 )07 ) 25) x*-x-20=(x-5 )(xtk)
X -2 -26 ~-Saad &
2 numbers  times to make 21 + = =\
Add to make | O 3aa 26) x?-— 10xé+ 16=(x-2)x-%)
YO
- o~ —8
21)  X2-x-6=(x -3 )(x+2) 4+ o~ ¢
2 numbers times to make - 6 27) x2+5x-24=(x 4§)(x-3)
-3and T D =2 5
Add to make ~ L= X g8 o4 -
22) x2-2x-15= (x-S )(x+1) 28) x-2x-35=(x ~7)(x45)
X '%"SS- - |7 M 3—
2 numbers times to make -3 c st 3 A =2
-8 &
Add to make ~ 29) x2+8x+7=(x4()x4])
x=>"7 ad )
4 = 11 '
30) x2— 100 = (x~10)(x+!0)
- ~{00
@ i S 0 —lo ad 0



Algebra Revision

Expand
2
1) 3@x+3 = 6% +4 2)  x(x+1) = X~ + 2
2
3) 4x(3-2x) = _l2xX - Bx
Expand and simplify
8 3x-3)+26-20q = 3x =4+ 10 ~hac Expand
. "X+ ‘ Simplify
5)  4(2x-1)-2(3x-2) - Sx -4 —éx + % Expand
= 2x - & Simplify
6) 7-2(4-x) - 1 -8 + 2 Expand
= —\ + 2x Simplify
Expand times X +1
7y x+Dx+3) | X | a* | X 2 e + 3 simplify
+3 | 3 3
8) (x-1) times | x -1 xt - 2x 4 ' simplify
. X Xt | -
this means (x -1)(x - 1) 1 o3 | + 1
times X -2 21" -y - L

9) (x-2)2x+3) 2x |2yt | -k X simplify

+3 3 | -6

Factorise

10) x2+3x+2 =(x+_2 )x+_' )two numbers, times make 2, add make 3

1) x2+7x+6 =(x+_& )Yx+ \ ) two numbers, times make 6, add make 7

12) x®+7x+12 =(x+ 3 )x + “ ) two numbers, times make 7, add make 12

Factorise
13) 4x+8 =4 X_+ T )
14)  2x?-x =x(2% -\ )

15) 9x?-6x =3x(3X -2 )




Multiplying out or expanding
Single bracket

2(x - 4) 31—8
X(x+2) ti2¢

2x(3x -1) Cx*-2x

Multiply out (Expand)

1) x(2x - 3) = 2a¢ - Jx
2) 7(x-2) = Tx- 14y
3) 3x(2-x)= 6x-3x*

4) (x - 2)(x+7)
<t + Sx-tH

Two brackets

(x+2)(x+4) x'+4Cx+8
(x-1)(x+4) 43 -k

(x-2)(x-5) AL-Tx+10

What type of factorising

Two brackets

x2+5x+6 - (1*2){1“'3)

X*-x-6 = ('1';"){3‘*7')

ox-6= (2 +3(2-?)

Single bracket
3x+ 6 3(x+2)

x2 - 4x 31(1"‘)

e gx bx(z-7)

6a2b - 4ab? _ -1){(x 2)
a 2:5 (Jq'llo) x*-bx+6 (= )
[t &) (>(+6)
Factorise
- - 1) 4x + 2 B) x2 +Bx+ 4
R g)x +20 ) 20241 ) o & +u)(At1)
VBN gt DALY T k)
+ - 2 - 7 -3 4
7) (x+5)x-5) -~ x?-25 3) 6x (32; ) ) x? x( ) x+1)
8) (2x - 3)(3x - 2) 4)x -16 8) x2 +3x-4 )
Ex*-13x 16 O -0 (A +w) (x+¢ Yx-1

@



Expressions

Add and take Expand single brackets Factorise into 1 bracket
3x+2y-5+6x-4y-2=‘3:{"2:)"'~S 3(x-3) 32 -9 2x +6 Z[JC+3)
oot - Aat PRI ARES oa xlxee)

2 2,
Ix2y? - bx2y? + 2x3y? = 311Y3+ ZJ!:‘)/z 2x(3x+4) X"+ &2 ax*rox  2x (Zx J‘J)

10a2b?® + 15a3b?

Multiply Expand two brackets S atht (2 b +a)
5x3a ISa (x-3)(x+7) A +4x ~2| o
v . Factorise into 2 brackets
Sxx2x 10X (x+1)(x+6) "4t 4
402x303 '245. (X'3)(X-4) 17—_71 _'_‘7_ X°+6x+8 (.3( ‘f’Z)[I ‘f‘()
Divid x-2)2 xt-4x ty4 x*-x-12  (x —&)(x+3)
ivide o . (43
reo = 32X Expand and simplify xr2x-15 (X +5) ; )
e 2 - 6x+ -s)(x -t
= q.yl 2(3x +5) +4(x - 3 2 x* -6x+5 (—1 )
8y +2y = 6 +10 +4x-12= 10X < - 25 [ - r)/x+5)

3(x-2)-2(x-4
12x%y® = Ly (;(-)e-z(;(«— - x4l




SET A ANSWERS

1) 1 bracket

Clue: there is one number factor and no algebra factor. The factor is 3
Answer 3(x+4)

2) 2 brackets

Clue: Find two numbers times to make -12 and add to make -1. 3 and -4
Answer (X + 3)(x—4)

3) 1 bracket

Clue: there are no number factors and one algebra factor.  The factor is x
Answer x(x + 2)

4) 1 bracket

Clue: there is one number factors and one algebra factor. The factors are 2x
Answer 2x(2x + 5)

5) 2 brackets

Clue: Find two numbers times to make 12 and add to make 7. 3 and 4
Answer (X + 3)(x + 4)

6) 2 brackets

Clue: Find two numbers times to make -8 and add to make 2. -2and 4
Answer (x-2)(x+4)

7) 2 brackets

Clue: Find two numbers times to make 6 and add to make -5. -2 and -3
Answer (x-2)(x-3)

8) 1 bracket

Clue: there are no number factors and one algebra factor.  The factor is x?
Answer x3(x + 3)

9) 2 brackets

Clue: Find two numbers times to make -16 and add to make O. 4 and -4
Answer (x +4)(x —4)

10) 1 bracket

Clue: there is one number factors and one algebra factor. The factors are 2x?

Answer 2x2(3 — 8x)




x? term

X term

N/
2x% +bx + 3

number term

2x% +3x-9

3x2 -Bx -2

Multiply x* term and number term together 2 X 3= 6 2X _q = = 1& 3 )(’2 - - 6
. . i = > - -6
Find two numbers that multiply together make times = 6 X > -8 - x =2 _
this new number but add to make the x term add = 5 2 and 3 + 3 6 ad -3 +->-5 © xd |
Split the x term using these two numbers 5)( = 2)( + 3X 33( - & - 3)( -Sx = -6XxX +2C

Re-write the equation using this split

2x%+ 2x + 3x+ 3

Z‘)(,'z' + é.x—')x —Cl

X -ex+xr -2

Factorise the front two pairs and the back two
pairs creating the same termin the brackets

2x(x+1)+3(x+1)

21(1 +3)—3(I+3)

Joc(2-2) +1(3-2)

Factorise agian to give the answer

(x + 1)(2x + 3)

G+3) 22-3)

& -2) (3oc+1)

©



1) 6x2 +5x+1=(3x+1)(2x+1) 5) 6x2 -5x+1=(3x-1)2x-1) 9) 9x%2 -4=(3x-2)3x+2)

2) 2x% + 11x + 12 = (x + 4)(2x + 3) 6) 4x? - 8x + 3 = (2x - 3)(2x - 1) 10) 9a* - b* = (3a - b)(3a + b)
3) 2x2 - x- 6= (2x + 3)(x - 2) 7) x? -16 = (x -4)(x + 4)
4) 4x? - 7x - 2 = (4x + 1)(x - 2) 8) x?-4=(x-2)x+2)

Simplify

Qui  2X+ix+12 _(rta)(2043), xte Q4 2x*+ x4 12 - (x +4)(243) | 2243

AT x® - 16 _ -
2xP-x-6 Oy +3)(a-2) A2 CRDCI
Qu. 2 2x%*-x-6 _ [214-3')(1-'2\: 2243 Qu. 5 2x%-x-6 = /21 +3Y9(’Z\____ 2143
T2 ymyla-t) b X2 - 4 (0 -D(XAY) 12
Qus 6ol o (G -Or-) et 8 4)(9:_£;:+3 = (3x-2)(3x+7)
4x2 - 8x + 3 - (2x-3)( 27¢-1)

(2x-3)(22-1) 2x-3

®

('AJ\ML' CMCQ/l -



Algebraic Fractions

D I+ 6 -+
Ixy + XX Ix agr2) + 122 )
o2y ()X t2)
- 3-}9(
5t
2) §+§ 7) ;i—1+x—i;
ay + bX 2{x-1) +-3[x'“\
_xj &*‘VJ'Z)
- 2y -t +3x43 - 5x]
7+ x-r) (Xt (J(*'Z,)
3 2 3 x-1 x+1
) Ty ) w2
2y -3x - (1-‘)(3‘*2)'(“‘)(3‘“\
5 (XN (2 +?) \
? = xta-2 ;L( e
X t\)(oLt
b 1( 1 = X? 4t —12-21:1
4 IxZ 9) ——xX— (> V(X +2)
\ = ~x-3
=y (A +)(A42) (> +)(xX+2)
5) 2—5 10) ﬁ?‘ﬁ—z
3 xJY _ x4
'5-(’( 2 L2 Atz = _
X+ ( ot
= _-3;'3_
2x




