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Question 1

Evaluate the following giving the final answer in its simplest form without using mixed numbers.

v i
b 4 t- 35
0, 3+i-
b §i4= pelg= =
0 1= e 1y 4=
913 8t Yoy o
h) 3x3 3x6 ) 6+12
Question 2

Evaluate the following giving the final answer in its simplest form using mixed numbers where
appropriate.

a) 13+7 14+32 11+23 11+13
b) 37-13 2413 13-1% 2413
o 153 1x2 23 23
d) 12x3 23+% 12x34 123
e 15+ 23+34 %21 2% +4
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Question 4

Simplify fully each of the following expressions.
a) 4(2x-1)-3(2x-7)=
b) 2(3x-2)-2(2x-1)=
¢) 2x—4(2x-1)—(4-5x)=
d) 6-3(2x+3)—(7-2x)=

¢) 5(2x+3)-2(2x+3)=

Question 5

Simplify fully each of the following expressions.
a) 4(2x-3)-2(3x-8)=
b) 5(3x—3)-3(5x-7)
©) 9x—2(3x—4)-(7-x)=
d) 8-2(7x+1)—(3-5x)=

&) 7(2x-5)=5(5-2x)=
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Question 6

Simplify fully each of the following expressions.
a) 4x(x—2)—2(x2+3x—1):
b) 4x(3—x)-2x(x-2)=
¢) 2x(3x-7)—4x—x(2-5x)=
d) 4x(3x-2)-(10-4x-52%) =

e 4(262=3)=x(3-x)=

Question 7

Simplify fully each of the following expressions.

a) 3x(x—3)=2(x?=3x+1)=
b) 7x(3—x)—2(4—2x2):

©) 6x(2x=5)+9x—Tx(2+x)=
d) 2x(2-5%)—(1-4x-1127 )=

e) (2x+3)(3x—2)—2x(3+4x)—(1_2x_2x2):
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Question 8

Simplify fully each of the following expressions.

a) 4(x%—3x)-(x+1)(x+4)=
b) 2(3x*=5)—(x+2)(x-3)=
¢) 4(2x7=3)—(x—4)(a+5)=

d) 2x(4-3x)—(2x-1)(1-3x)=

e) 6x—x(2=x)=2(x-1)(x+2)=

Question 9

Expand the brackets and simplify fully each of the following expressions.

a) (x+3)(r+1)(x41)
b) (x-2)(x=5)(x+1)
O (x-2)(x-3)(x+4)
@) (x-3)(x+2)(x+4)

e) (x+1)(x+2)(x=1)(x-3)
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Factorize each of the following quadratic expressions.

a)

b)

h)

x2 =3x—40

x* —14x+24

x2+13x+36

X2 —17x+42

x> +18x +45

x2 +14x+40

x> —19x+48

x2—8x—48

Question 16

Factorize each of the following quadratic expressions.

a)

b)

g

h)

¥ —14x+45

x> —15x+50

x% +6x—40

x2=30x+56

x> —9x—=52

x? +4x—45

x> +15x+56

x% +37x—360
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Question 17

Factorize each of the following quadratic expressions.

a)

b)

c)

d)

g

h)

2x7—5x+3

2x* —11x+15

3x2 —10x+8

2x* —x—10

3x2 +11x+6

3x2 —8x+4

5x% +6x—8

2x>~9x—18

Question 18

Factorize each of the following quadratic expressions.

a)

b)

c)

d)

g

h)

3x> —5x—12

5x>+19x—4

3x> —16x+5

32 ~11x+6

32 +x—4

32 +x-2

2x% +7x+5

3x2 +11x—4
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Factorize each of the following quadratic expressions.

a)

b)

¢)

d)

g2)

h)

2x°+7x+6

5x*=12x-9

2x*—13x—-24

3x%+2x-8

2x* +13x+15

2x* +3x=20

2x*—5x-18

3x2+22x-16

Question 20

Factorize each of the following quadratic expressions.

a)

b)

¢)

d)

g)

h)

3x* —17x+20

2x*=3x-=5

5x°—=Tx+2

3x2 +13x+12

2x*=15x+27

7x*=9x—10

3x°—13x+14

2x*+9x—18
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Question 21

Factorize each of the following quadratic expressions.

a)

b)

¢)

d)

g2)

h)

2x°+7x-30

2x* +11x=30

4x* +8x+3

4x* —11x-3

Ax* +4x—15

Ax* —Tx=2

4x* +5x—6

4x* =8x -5

Question 22

Factorize each of the following quadratic expressions.

a)

b)

¢)

d)

g)

h)

4x* —5x-9

4x* +16x+15

4x* —19x=5

4x* —33x+8

4x* +5x-9

4x* =20x+9

4x* —11x=20

4x*+5x-21
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Factorize each of the following quadratic expressions.

a)

b)

¢)

d)

g2)

h)

4x*=27x+18

6x*+7x=3

6x*—5x—4

6x>+19x+10

6x* +7x—10

6x* —13x=15

6x*—17x+10

6x*=13x+6

Question 24

Factorize each of the following quadratic expressions.

a)

b)

¢)

d)

g)

h)

6x>+x—12

6x* +11x=10

8x*—10x-3

8x* +14x+3

8x’=5x—3

8x*—22x+5

8x*—6x-5

8x°+3x—5
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Question 39

Complete the square in the following quadratics and then state the coordinates of their maximum
or minimum point.

a) y=x"—8x-2
b) y=x"+6x+10
) y=x"—4x+1
d y=x"+4x+9

e) y=x"+8x+20

Question 40

Complete the square in the following quadratics and then state the coordinates of their maximum
or minimum point.

a) y=x"—6x+10
b) y=x"-10x+24
¢) y=x"+10x+30
d y=x'-12x—4

e) y=x"+14x+29
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Question 41

Complete the square in the following quadratics and then state the coordinates of their maximum
or minimum point.

a) y=x"+2x
b) y=x"-8x
) y=x"—-2x+7
d y=x+6x+10

e) y=x"=12x+27

Question 42

Complete the square in the following quadratics and then state the coordinates of their maximum
or minimum point.

a) y=x"+12x+36
b) y=x"—-4x+6
¢) y=x"—16x+40
d y=x"-8x+18

e) y=x"+14x+50
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Question 43

Complete the square in the following quadratics and then state the coordinates of their maximum
or minimum point.

a) y=x"—-7x+10
b) y=x"+3x+10
0 y=x"+x+1

d y=2x"-8x+10

e) y=23x"—-18x+24

Question 44

Complete the square in the following quadratics and then state the coordinates of their maximum
or minimum point.

a) y=4x"-8x+28
b) y=5x>+20x+15
©) y=3x"+24x+45
d y=4x"-8x+16

e) y=>5x>+10x
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Question 45
Complete the square in the following quadratics and then state the coordinates of their maximum
or minimum point.

a) y=—x"+4x-3

b) y=—x*—12x-32

) y=—x"—6x-7

d) y=-=x"+14x

e) y=—x>+2x—15

Question 46

Complete the square in the following quadratics and then state the coordinates of their maximum
or minimum point.

a) y=-2x"+12x+36
b) y=—4x*+4x-3
¢) y=—x’—-x-2

d) y=—x2—3x+%

e y =—2x2+%x—%
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Question 1

Evaluate the following giving the final answer in its simplest form without using mixed numbers.

5, 1,7 _6 2.1_71 3,8_2 3.5_18

2 10 5 3 12 12 479 3 R g1 24 %5
I TN dredh=6
T e R Bt
Sprit oA TAd 4
s g P61 be2-3 -3
Question 2

Evaluate the following giving the final answer in its simplest form using mixed numbers where
appropriate.

1 1%+%:3% 1%+3%:5% 1%+2%=4% 1%+1%=3%
2 3t13=1d 2l-13=2 12-14=1 21-13=1
I . T
o ipacBosh) 232380 ipat-Boeq idea-3

AT B ST Y TE N
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Question 4

Simplify fully the following expressions.

1.

4(2x—1)-3(2x-7)=2x+17
2(3x-2)=2(2x~1)=2x-2
2x—4(2x~1)-(4-5x)=—x
6-3(2x+3)—(7-2x)==4x =10

5(2x+3)=2(2x+3)=6x+9

Created by T. Madas

{ @) 6- 3G -(1-2y
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Question 5

Simplify fully the following expressions.
a) 4(2x-3)-2(3x-8)=2x+4
b) 5(3x-3)-3(5x-7)=6
€) 9x-2(3x—4)—(7—x)=4x+1
d) 8-2(7x+1)—(3-5x)=3-9x

e) 7(2x=5)=5(5-2x)=24x—60

@ 4{22-3) - 2(32-8) @) 8- 2(tetl) = (3-52)

(b) S(a-3)~3(s2-1)
= IS- 15— sx ¥ 2!
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Question 6

Simplify fully the following expressions.

a) 4x(x-2)-2(x?+3x—1)=22"~14x+2
b) 4x(3-x)=2x(x-2)=-6x"+16x

¢ 2x(3x—7)—4x—x(2=5x)=11x*—20x
d) 4x(3x-2)-(10-4x-5x7)=17x> ~4x-10

e) 4(2x?—3)-x(3-x)=9x" -3x-12

Created by T. Madas
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Question 7

Simplify fully the following expressions.

a) 3x(x-3)-2(x’—3x+1)=x-3x-2
b) 7x(3—x)-2(4-24%)=-3x"+21x-8
©) 6x(2x—5)+9x—7x(2+x)=5x* -35x
d) 2x(2-5x)—(1-4x—11x" | =x? +8x-1

e) (2x+3)(3x-2)—2x(3+4x)-(1-2x-22%)=x—7

Created by T. Madas

©) Gx(ax-5)+ 9 ~h(2wa

@) 22(2-55) - (-th-112) = 410t pda i =3w @]~

&) Qxr3)3n-2) =21 (34 Ua) - (1-2¢ -292)
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Question 8

Simplify fully the following expressions.

a) 4(x%=3x)—(x+1)(x+4)=3x"-17x-4
b) 2(3x*=5)—(x+2)(x-3)=5x"+x-4
¢) 4(2x7=3)—(x=4)(x+5) =72 —x+8
d) 2x(4=3x)—(2x—1)(1-3x) =3x +1

e) 6x—x(2=x)=2(x—1)(x+2)=—x*+2x+4

Created by T. Madas
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Question 9

Expand the brackets and simplify fully the following expressions.

a) (x+3)(x+1)(x+1)=x"+5x% +7x+3

b) (x—2)(x=5)(x+1)=x*—6x*+3x+10
¢) (x=2)(x=3)(x+4)=x"—x* —14x+24
d) (x=3)(x+2)(x+4)=x>+3x"=10x—24

e) (x+1)(x+2)(x—1)(x—3):x4—x3—7x2+x+6

Created by T. Madas
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Question 10
Expand the brackets and simplify fully the following expressions.

a) (2x-1)(x-1)(x=2)=2x" =Tx* +7x-2
b) (x-1)(2x=3)(x+2)=2x" —x* = 7x+6
) (Bx—1)(x+2)(3x+2)=9x> +21x* +4x—4
d) (1+2x)(3-x)(1-x) =2 ~7x*+2x+3

e) (x—3)(x—1)(x—2)(x+l)=x4—5x3+5x2+5x—6

(& (Z2)e-x

) G2
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Question 35

Square the following brackets.

a) (3z-4) =972 -24z+16
b) (1-7w)" =1=14w+49w’
) (2+4y) =4+16y 16y
d) (2-6k)" =4—24k +36k’
e) (5b—1)"=25b>—10b+1

f) (5m—4)" =25m> —40m+16

Question 36

Square the following brackets.

a) (8v—1)"=641> —16v+1
b) (6—2¢)" =36—24t+4s
©) (9+2¢)" =81+36c+4c’
d) (1-10n)" =1=20n +100n>
e) (4x—5)" =16x" —40x+25

) (12a+1) =144a> +24a+1
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Question 39

Complete the square in the following quadratics and then state the coordinates of their maximum

or minimum point.

a) y=x’—8x-2=(x—4)"-18
b) y=x"+6x+10=(x+3)"+1
) y:x2—4x+1=(x—2)2—3
d) y=x’+4x+9=(x+2)"+5

e) y=x'+8x+20=(x+4) +4

Question 40

min (4,~18)
min (~3,1)
min(2,-3)
min(-2,5)

min (—4,4)

Complete the square in the following quadratics and then state the coordinates of their maximum

or minimum point.

a) y=x'—6x+10=(x—3)"+1
b) y=x>—10x+24=(x=5)" -1
¢) y=x’+10x+30=(x+5)"+5
d) y=x'—12x—4=(x—6)"—40

) y=x’+14x+29=(x+7) 20

min (3,1)
min (5,~1)
min (-5,5)
min (6,—40)

min(—7,-20)
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Question 41

Complete the square in the following quadratics and then state the coordinates of their maximum
or minimum point.

a) y=x"+2x=(x+1)"-1 min (~1,-1)

b) y=x'—8x=(x=4)"-16 min (4,-16)

¢) y=x"-2x+7=(x=1)"+6 min(1,6)

d) y=x’+6x+10=(x+3) +1 min (-3,1)

e) y=x'—12x4+27=(x-6)" -9 min (6,-9)
Question 42

Complete the square in the following quadratics and then state the coordinates of their maximum
or minimum point.

a) y=x'+12x+36=(x+6)’ min (—6,0)
b) y=x'—4x+6=(x-2)+2 min (2,2)
¢) y=x-16x+40=(x-8) —24 min (8,-24)
d) y=x'-8x+18=(x-4)"+2 min (4,2)
e) y=x+14x+50=(x+7) +1 min(~7,1)

Created by T. Madas
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Question 43

Complete the square in the following quadratics and then state the coordinates of their maximum

or minimum point.

a) y=x2—7x+10=(x—%)2—

Ao

—_

b) y =x2+3x+10=(x+%)2+3¢

c) y:x2+x+1=(x+%)2+

FN([3V}

d) y=2x"—8x+10=2(x—2)"+2

e) y=3x>—18x+24=3(x-3)"-3

Question 44

Complete the square in the following quadratics and then state the coordinates of their maximum

or minimum point,

a) y=4x>—8x+28=4(x—1)"+24
b) y=5x"+20x+15=5(x+2)"=5
©) y=3x'+24x+45=3(x+4)"-3
d) y=4x>—8x+16=4(x—1)"+12

e) y=5x"+10x=5(x+1)"=5

min(1,24)
min(—-2,-5)
min (—4,-3)
min(1,12)

min (=1,=5)
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Question 45

Complete the square in the following quadratics and then state the coordinates of their maximum

or minimum point.
a) y=—x2+4x—3=1—(x—2)2
b) y=-x'—-12x-32=4—(x+6)’
) y:—xz—6x—7=2—(x+3)2
d) y=-x*+14x=49—(x-7)"

e) y=—x’+2x-15=—-14—(x-1)’

Question 46

max (2,1)

max (—6,4)
max (-3,2)
max (7,49)

max (1,—14)

Complete the square in the following quadratics and then state the coordinates of their maximum

or minimum point.

a) y=-2x"+12x+36=54—-2(x-3)
b) y=—4x +4x—3=—2-4(x—1)
7

¢) y=—x2—x—2=—z—(x+%)2

d vy =—x2—3x+%=%—(x+%)2

max (3,54)

Created by T. Madas



REARRANGE
FORMULAE



Question 47

Created by T. Madas

Rearrange the following formulae for the variable written inside the square bracket.

a)

b)

d)

e)

g2)

h)

v=u+at [a]

y=2x+3 [x]

y=bt-3 [f]

v2=u’+2as [u]

P=T-70 [0]

()

()

@)

)

()

(*+)

(*+)

("+)

(*+)

Created by T.
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Rearrange the following formulae for the variable written inside the square bracket.

a) s=K

b) h:L

c) A=—

d) széat

e) E=—mvy
fy V=—nxr

g) Vzéﬂrzh [7]
h) E=—x

iy T=21%
a

(*4) 1A~
Ky
%
>|<+ -
(*+) m o
Xy
>|<+ -
(*+) o A
(t+) r=% 2
a
¢4) m=2%
%
3V
kk = 3|—
%) " 4
3V
ES :i — &
(*%) r -
4F
Kok =1 [—
(**) 3
Ta
>l<>l<+ xX=—
(**+) 7
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Question 49

Rearrange the following formulae for the variable written inside the square bracket.

a) E=2—/1x2 [x] (k) x:i\/?
b F=G"3 [m] (k54 L _Fr
r GM
o y=2x [l (F4) =
d) [y-1=3x [y] (Fa) =041
e) A=2zr(r+h) [h] (*54) hzzir_r:A;ifrz
) os=2Y [ ) Lo2s_ _2s—wm
2 ; t
g) B=Ax>-T [x] (r) et BzT
h) ¥=48 [x] () e %Y
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Question 50

Rearrange the following formulae for the variable written inside the square bracket.

2. 2( 2 2 T 2 v: o dP?
a) vVi=w (a x) [x] (F*F) x-i\/a pre —i\/ o
b) s=ut+lat2 [a] (F#F) a:2s—22ut
2 t
) 600— 71>
c) 2zrh+xr- =600 [h] (F#F) h=
27r
73 2
Q) 7re+izkr = A1) (%) - XA
3 37r
a a
e) C=— [x wkk x=%/—
) Ay [x] (F%) C
f) Szi [a] (k) a:ii
a’ Js
g) y-1=2x [y] (%) y=(2x+1)?
h) ki—kh=c [k] (+x) k:tLh

® c-=
T3

5y
(a)
@ 3= 2

G ke b
|
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Question 51

Rearrange the following formulae for the variable written inside the square bracket.

a) 2R+QR=0T [R] (i) =<
0+2
2R

2R R =0T seskok __<h"

b) +OR=0T [Q] () o o
6y

¢) 2x=Sy=y—-mx [x] (FEE4) x=
m+2

d) (u-1)"=v [u] (E#%4) u=2Jv+1

2 4

& e ) (F54) ==

H x=—— [ (#554) y=—ml

Jy+1 x>
8 2
® 7= [LI (E54) L=z

h) y+5=x(y+2) [y] () y=2=2
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Rearrange the following formulae for the variable written inside the square bracket.

b)

c)

d)

g2)

h)

(****)

(****)

(****)

(****)

(****)

(****)

(****+)

(****+)

Created by T.
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Question 53

Rearrange the following formulae for the variable written inside the square bracket.

a) y= al
a2 X2

b) x= |——
y+1
o S#p—1
2y
d x= Ay
3-y
e) x= y:Hl
y—1
f) x=2 Y
y—1
4
g x=—1y’-
Yy
h) x= y2—9

Created by T. Madas

(****+)

(****_l_)

(>l<>l<>l<>l<+)

(>l<>l<>l<>l<+)

(****+)

(>l<>|<>l<>l<+)

(****+)

(>X<>l<>l<>l<+)

=]
y+1
y= i
1—x
s 1
1-2x°
B 3x2
x> +4
y_)62+1
x2—1
y= 7
24
—+__4
Y V16—x2
y== X2+
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Question 54

Rearrange the following formulae for the variable written inside the square bracket.

b)

c)

d)

e)

g)

h)

X%+ y2 = 2xy+z2 [x]

x+x=y [x]

Created by T. Madas

(****+)

(****+)

(>l<>l<>l<>l<+)

(>l<>l<>l<>l<+)

(>l<>l<>l<>l<+)

(>l<>l<>l<>l<>l<)

(>l<>l<>l<>l<>l<)

(>l<>l<>l<>l<>l<)

y=1= x* -1
9
L=sT
A
2
= r2+—9;/4
Tr
_2(A—hb)
h+b
u= L)
f-v
u=—1tJv+1

x=y+=

14y +1]




