<C1> ALGEBRA

Answers - Worksheet A

1 a =7
d =
g =2
j =y2 =201

2 a = b =
e =42 f =
i =16 =4 j =

3 a =/9x/2=3/2

d =v49x/2=72
4 a =4x3=23
d =v/9%+/3=3/3
g =v/9x\5=3/5
i =\16x7=4J7
m =+/36x+/6 =66

p =+/4x:15=2/15

5 a =3/2+5/2=8/2
= 6410 - 4/10=21/10

o

6 a =3+23

=4+8+3 +/3 +6
=10+ 94/3

o

7 a =10+3/5+2J5+3
=13+5+5

=12+152 =22 -5
=7+13+2

o

b =11 c =1

e =01 f =03

h =10 i =3

k=§/§=%or05 | =3 =3o0r2}
20 c =27 d =36
243 g =16 =4 h =281 =18

%:% k =6 | =54

b =J25x+2=5J2 c =V4xJ2=2J2

e =+100x+2 =102 f =81x/2=9/2

b =VaxJ7=2J7 ¢ =16x/56=45

e =+Jax6=2/6 f =64x2=82

h =+4x+10=2/10 i =/25x+/3=5/3

k =+/9x11=3/11 | =49x/3=73

n =400x+/2 =20V2 0 =+/36x/5=65

q =+121x+/3=11/3

= 4/3-3/3=43

(o3

e =2/5-3/5+6/5=5/5 f

b =4-3-2+23
:2+\/§

e =27-24/3 +16
=43-24+/3

b =442 -3-8+32

=742 -11
e =5+2.10 - 10 -4
=1+ 10

© Solomon Press

r =16x13=4/13

c = 4/2+6J2=1012

= 2J6+5/6-8/6=—/6

c =2++3+2/3+3
=5+343

f =63 -45+2-543
=43+ /3

c =28+127 +9
=37+ 127

=(3-22)4+2)
=12+3y2 -8y2 -4
=8-5+2

—h
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C1 ALGEBRA Answers - Worksheet A page2|
=1 \/g—l :ixﬁzg :iﬁ:l
8 2= E s v R A ¢ TR Y2
7 BV RN _ B 1B
dfx/—_Z\/_ e =55 =6 f 3\/5_333\/§
_ 1 ﬁ_l _1—2X£= :ixﬁz_
9 =37 A h =275 = V2 =5 E Y
i = _3 \/g—l :%Xﬂzi :ﬁxﬁz_
i = o R - Ve k = S = 10 N
_ 6 2 _ 10 3 _6-22 2
9 a —2\/§+—x$ b —4\/7—ﬁxﬁ c = 5 Xﬁ
=242 +342 =43 - 23 :6“/52‘4
=52 =243 =32 -2
g = 35-5.5 e = L, V2,1 V2 ¢ _2 V3 V23
2/5 5 N2 V2 42 2 V373 62
= 152565 =12+ 12 -203-1.3
=3(@-5) = 42 =13
10 a X*+4x=4x+32 b x—4+3 =243 - 2x
2 = 32 3x=6+/3
X =++/32 x=2+/3
X=+4/2
c 3/2x-4=22 d VBx+2=25(x-1)
6x—4~/2 =4 5x + 2+/5 = 10(x — 1)
6x = 4+4+/2 5x =10+ 2+/5
x=2(1+2) x=2+ 25
11 a =4-(J3)?=4-3=1
-2 243 _ 22+V3) _
b= BT 1 =4+2V3
1 N2-1_ fl
12 a8 g %a = =V2-1
4 \3+1_4a(3+1) _
b i1 B+l 31 2:3+1)
1 6+2 \/6+2_l 1
c % 2 Ver2 6o —2(\/§+2)or §J€+1
3 2-V3_32-V3) _ g
d "2+ 23 4-3 =32-\3)
1 2- V5 2- f
2+\/— 2—- \/— \/_ 2
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C1 ALGEBRA Answers - Worksheet A page 3 |

V2 V241 _V2(/2+1) _
V21 V241 21 2+42

6 7-3_6(n7-3) _
g[+3[3 7-9 36-7)

1 32J_32J_
T2 32 =3-22

1 _4+2y3 4+2J3 _ 1
=(2++/3) or1+++/3
Ta- 2IX4+2J§ 16-12 =2 ( \/_) 2\/_

. 3 32-4_33/2-4) _
J T 214 3/2-4  18-16 3(3\/_ 4)or9f6

K 23 7+4/3_2/37+4/3
C7- 4\/' 7+4/3  49-48

6 \/_+\/— _6(5+/3) _
G e el SCRRD)

= 2(7J3+12)

13 3x=+5x+2+5

x(3- +/6)=2+/5
26 _ 26 3+5 _ 2J/5(3++/5)
3-J5 3-5  3+.5 9-5
X=6\/§+10:%+%\/§

4

X=

14 |=_8 - 6 3243 _ 63/2+3)
32-3 3/2-3 3/2+3  18-9

E 18“95*1) =22 +2

B N3-\6_\EWE-B) _ _
Sl I S e S G O

1+\/_ 2\/_ (1+\/_)(2 \/_)_
T3 23 4-3 2-V3+23-3=3-1

_ 110 i0+3_ @+ VIOWI0+3) _ fi54 3410+ 3v10 =13+ 4410

¢ “J10-3 V1043 10-9
f+3{/’ o ﬁ Coa-3) 1290241240 = 3 13/7-18) or B2 -9
R e a1
2{/—3_ 54 ;ﬁ:‘ (/3 152)(21£+4) 6+4\/i—3—j10\/1—3—20 = 1(7+33)

g 23\/'%3 giﬁ (2J§+93)(§+J§) 6x/_+6;9+3\/— = 1(3J3+5)
- e
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<C1> ALGEBRA

Answers - Worksheet B

1 a =64 b =216 c =1
d =625 e =-243 f :1_16
g =2 h =-4 i = (%) =% or1]
i =@)*=&ors5i k =0.00001 | =-0.008
2 a2 b 2’ c 2 d 2 e 2° f 24
3 a =8 b =x" c =6n d =y”
e =2b f =p'e g =Xy h =6r
i =23y j =4ab® k =125r%°+100r’s® | =15p’q
= 5r¢
4
—1 _1 — —_1 _1
4 a =5=3 b =1 c = F T
2 -3 3
d =6°=36 e =)°=®°=% f =49=3
g =V16=2 h =¥-27=-3 i = E=1
j =3125=5 k = %:% | =ﬁ=%
_ 1 _1 _ 1 __1 _ 5[an _
m _4_81_§ n _3—64_ 4 0 = 32—2
P =3-ms=-% q =\/§=%or1% r =& =yL=2

5 a =(/4)’=2=8
=(416)°=2°=8
= (9’ =3 =243

(¢}

0]

«Q
|
~
g
(=2}
8
!
(o))

=~
|
—~
%‘
m
-,
/'\
wls
~,
|
NIR
o
-
N
,_‘
o

— 4 _ 2 _1
m = 10 10— 5 or 0.2

0 =(¥:%5)°=(#%)"== or0.16
q =@ =({%==% o3}

b =(27)° =
=(¥/-125)2 =(-5)?=25

o

= (¥216)* =6’

=2 =d'=%&
n =@ =i’ =3 =
(B)=(JE) =) =5

9 ={Er=0r=%

—

©

=
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C1 ALGEBRA Answers - Worksheet B page2|
6 a =+/4x327 b = 416+/25 c =%+@ d = ¥-64x(/9)°
=2x3=6 =2+5=7 =1:+6=4% = 4% 27=-108
e =3-3-8 o= [Ex4 g = (#8149  h =¥27x(2)°
=9-(-2)=11 =ix16=Lor3l =27-7=20 =3x4 = & or10%
i =Jox(¥=32)° | =V121+932 k =4100+(,3)° 1 = Ax (¥/243)°
=3x(-8)=-24  =11+2=13 =10+ 1 =80 =1x9=2or4l
7 a=xX b =y* c =3p* d =8x™"
e = y% f =gbti=got g — x5S = x5 h —at 3=a°
m :b2+%_%=b% n =y%+%_l=y_% 0 =2X%+( é)_i—ZX 4 p Z%al+%_(_%) :%a%
8 a x=6°=36 b x=5=125 c xt =1 d x*=3
x=(1)=1 x=3"=81
e x:=3%8=2 f x=+16 =+4 g x)=+481l=+3 h x%=2—17
x=2"=4 x=(x4)°=+64 x=(+3)°=+27 Xt =L =1
x=(3)= 4
9 a=x b = x3 c =xXxx:=x: d _X—;:x_%
e =(x3)t=x’ fo=xxxi=xt g =(x)’=x h =xixxt=x*
10 a 4x: b ix™ c 3x° d ix? e 2x7 f ix7
11 a =()*=2° b =@?%)2=2 c = @Y =2"
d = (@) =2" e = ()¢ =2 fo=@%%=2"
12 a :(32)X=32X b =(34)x+l:34x+4 c = (33)%:3%X
d :(3—1)X_3—X e =(32)2X—1:34X—2 f :(3—3)X+2=3—3X—6
13 a =2x2=2 b =2%x2=1y c =(2)=y
d :(23)x=23x:(2><)3=y3 e =23><24X=8y4 f :(2—1)x—3:23><2—x:€

© Solomon Press



PMT

C1 ALGEBRA Answers - Worksheet B page 3|
14 2=2° b 5°'=5° c F=27=3 d (2=2%=2
X=6 Xx—1=3 X+4=3 =1
X=4 x=-1 x=1
32X71= 32 .I: 16:42=43X72 g (32)X72:32X74:33 h (23)2X+l: 26X+3= 24
2x-1=2 2=3x-2 2X—-4=3 6x+3=4
Xx=3 X=4 X=Z Xx=41

15

16

17

2

(72)x+l = 722 - 7% i

2x+2=%

2X+3 — (22)X: 22X
X+ 3=2X
x=3

(22)X +2 - (23)X
22X +4 - 23X

2X+4=3x
Xx=4

53 X: 5)(—3
(53x): 5x—3
3X=x-3
x=-3
=x*-1
=3¢+ 2x

=x0+x*-3¢-3

=X +2

3

33X—2 - (32)% :3% k
3x-2=2

=8
X 9

b 53)( - (52)X+1 - 52X+2 c
X=2x+2
X=2

.I: (33)2X - (32)37X g
36X - 367 2X

6X =6 — 2X
x=32
j (3—1)X=3X—4 k
—x:3x—4
—X=x-4
X=2
b =2¢+6X c
f =3-3¢ g
i =20+6X°+x°+3x Kk
=2 + 7 + 3x
b =23t c
f =2W%—%W g

2

(671)X+3 — 67X73 - 62 I
—X-3=2

x=-5

(32)2X - 34X — 3X—3 d
Ix=x-3
x=-1

63X71 - (62)X+2 h

63X71 - 62X+4

X-1=2x+4
x=5

(2—1)1—X - (2—3)2X [

2X—l= 2—6)(
X—1=-6X
=1
7
=3-x d =
= 5 + X2 h
=xX-1-2+2x2 |
=x-3+2°
= x—3x% d
— X2(x+1) h
X+1
=

© Solomon Press

6

(271)3X7 1 - 2173X - 23
1-3x=3

(42)X=42X:41—X
2X=1-x

-1

3

(23)X — (24)2X7 1
23X - 28X74
3X=8x—-4
x=2

(2—2)X+ 1 — (23)X
2—2X— 2 - 23X
—2X—2=3x
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<C1> ALGEBRA

Answers - Worksheet C

1 a =+/9V3+2/25V2 2
=10J2+3J3
b =+18-/48
= 921643
=3J2-43

3 25=(5)*=5%"" 4

52X:54X+l
2X=4x+1
X= -1

5 G EE
R e = 25207

1043 _ 103 10 10
5 =2 —x——Z\/_ 6
4 J—+J— _ 45447
. 103 4 _ _ _
S+ =227
= -2J7 [k=-2]

7  ai xy=2"tx2¥=2%"1! 8
i 2y =2x (2%)?=2x2%=20""
b 26t+l_ 24tfl:O

ot+1
2

24t 1
6t+1=4t-1
t=-1

9 a 6Y''=36"?=(6)"" 10
6y+l 62x 4
y+1=2x-4
y=2x-5
b x- %yzx—l(2x—5)=x—x+§=%

LAY =4 = (A =

X —2x=12 - 2x
¥ =12
x = ++/12

x>0 ..

=+2.3
x=2\/§

a =38 x¥3=2%3
b ¥81 =327 x ¥3 =333
. ¥24 + 381 =2¥3 +333 =533
= ¥125x3 = 375

. h=375
- [B_53_58 V2 _5s
a ‘E‘ AR A AL
b = 48 @_@_L\E
5 3 V5 B
- 43 5 25 V3
NCRENCEENC NG
= 415215
:é\/ﬁ
X2 -2 = 4x+6
x(3v2 —4) =6+ 2
X = 6++/2 6++/2 3\/§+4 (6+\/§)(3\/§+4)
T 32-4  2-4 n2+4 18-16
= 1(18V2 +24+6+442)
= 1(30+22+/2)
=15+ 11/2
a =3+3J2-42-2
=1+242
b = V2 \/—+1 \/E(\/E+l)
T 2l 2a1 . 21
=J2(J2 +1)
:2+\/§
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|C1  ALGEBRA Answers - Worksheet C  page 2|
11 (2= (@)t 12 a?-4a3 +12=b-20+/3
VAR aandbintegers . —4a=-20
IXx+4=6x+3 a=5
=1 aso a+12=b
b=37
13 a (23)°%=2° 14 a =2J5(+5-3)
26-2=8 =10-6+/5
6-2t=3 b =3+25-315-10
t= % = —7-5
~1\y — (23\y+1 — 1++/5 \/§+2_(l+\/§)(\/§+2)
b 37)=@) ¢ B2 JB+2  5-4
37=3¥" =(1+5)(5 +2)
-y=3y+3 =5 +2+5+2.5
y= _% :7+3\/§
15 a a=(b')®= b’ 16 a aea =1(24/3-1)(V3 +2)
al = (b%)? = =1(6+4v/3 -3 -2
b b= (a’)’ = a° = 1(4+3+/3) or 2+ 23
b’ = (a%)? = b AC?= (243 - 1)%+ (43 +2)?
=12-43 +1+3+43 +4=20
- AC=+/20 = /45 =245
—23-1 \3-2  (2/3-1)(/3-2
¢ tan(LACB) B2 oo ™
=-(2V3 -1)(V3 -2
=—(6-4/3 -3 +2)
=—(8-5v3)=5v3 -8
17 a i 2%2=22x2=4y 18 543 =2(1++3)%+p(l++/3)+q

” 4x — (22)x - 22x — (2X)2 - y2

b y-4y=0

yiy-4)=0
y=0or4

2*=0(no solutions) or 2=4

X=2

53 =2+43 +6+p+p3 +q

p, qrational . 5+/3 =4+/3 +p+/3
p=1

and 0=2+6+p+q
q=-9
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<C1> ALGEBRA

1

Answers - Worksheet D

3+ 8x+3 b =
-3+ —2x+ 7 d =
IC—T+2-X -2 —X+6 f =
2¢-9C%—x+8 =

X -+ X+ x-3+45-x-5 h
2% -3 -9 +5¢ -5

21+ 12x -3¢ -6x°— 10— 15x + 5% |
-3¢ -3x+11

8x* + 16x° — 32x— 8- 10+ 6x — 2¢X° |
8x* — 2 + 16x% — 26x — 18

= 3y -2 +y+6

a LHS=(3x+1)(¢—-2x+4)

b LHS=(1+2x—x)(1-2x+X)

¢ LHS=(3-x)°

3t -3t +12t+6-t—3+2t*—4t°+8
5t*— 6t°— 4t2 + 11t + 14

X6 +8+5¢ —Xx+1-2¢-3C—x+7
X — ¢ —2x+ 16

6 + 2m+ 14 — 6nT + 6 — 6n7 + 12m’* — 5nT —

2+ 2m+ 13n? — 15nT° + 12m* — 11n7

2 3

iy

P11+ Llu-— 1
uU+u -1+ Ju—-su + U

2X—3C+ X+ 4+ 8¢ — 4 b
4+ 2x + 5% — 3¢

—10x + 8%° — 2xX* + 14 — 21¢ + 7¢* d
14— 10x — 13%* + 5¢*

3 + 9 — X — 4% + 5% — 10x f
—10X+ 9 + - x*

© Solomon Press

XC+5C—2x+1
X —x'+8¢ -5 —4x—8

X+ - -3-xX—2C+3x-2
XC+2xX*—2¢ - +3x-5

2+ 8C-6+x+3¢ -8
X +3C+8%-14

6xC + 30x% — 12 — 6 + 3% + 3x
33 +3x—12

7+ 21¢ + 7x% — 28 — 8x% — 4x° + 12x + 28
X — HC + 213 + T + 12X

15m® + 5n? — 10

CHIC—5C+X -2 +8C+6
6+9X—5C+15C -2 +X°

8¢ +2¢+x—15-12¢ - 3¢
~15-4¢ -+ X*

62 —xC + 55 + 14x — IX* + 4 — 12x — 42
4+2X+ 28— —2x*

3X(C — 2x + 4) + (¢ — 2x + 4)
IC -6+ 12X+ X — 2x + 4
3 -5¢+10x+4 = RHS

(1—2x+X) + 2x(1 — 2x + X°) = X(1 - 2x + XO)
1-2X+ X+ 2X— A+ 2 -2+ 235 - x*
1-4C+ 43 -x* = RHS

(3-%)(9-6x+x%)

3(9 - 6x + X% — X(9 — 6x + X°)
27— 18x+ 3¢ -9+ 6 - X
27 -27x+9¢ - X = RHS
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C1 ALGEBRA Answers - Worksheet D page2|
5 = X0 +5x—6) + (x* + 5x— 6) b = 2X(-3x+7) -5 —-3x+7)
= XC+5C¢—6x+X+5x—6 = 2F—6x°+ 14x—5¢ + 15x— 35
= X+6X°—x—-6 = 2¢-11¢+29x - 35
= 4(2+5x—-x3) — 7X(2 + 5x — X9 d = (8x—2)(3x—2)?=(3x— 2)(9¢ - 12x + 4)
= 8+ 20X — ¢ — 14x— 35 + 7 = 3x(9¢ — 12X + 4) — 2(9¢ — 12x + 4)
= 7 -39 +6x+8 = 27— 36X + 12x — 18x* + 24x — 8
= 27x°—54%" + 36x - 8
= X2 -x+9)+3(2¢-x+9) f o= 4x(X*-3C+5x+2)— (X' -3¢ +5x+2)
= 2+ 9%+ 6x°— 3x+ 27 = C-12C+ 20+ 8Xx— X + 3¢ —5x— 2
= 2+ 15x° — 3x + 27 = AC-X'—123+23¢+3x -2
= X0+ 3x + 1) + 2x(¢ + 3x + 1) + 50¢ + 3x + 1)
= X +3C+H X+ 2+ 6+ 2Xx+ 58 + 15x+ 5
= X'+ 5C+12¢ +17x+5
= X2 —x+4) +X(2C - x+4) - 3(2¢ - x + 4)
= X+ A+ 22— X+ AX— 6+ 3x— 12
= X+ -3+ Tx-12
= 3x%(2X — 4x — 8) — 5X(2X° — 4x — 8) + 2(2X° — 4x — 8)
= 6x*— 12 — 24%° — 10xC + 20° + 40x + 4x° — 8x — 16
= 6x'—22¢+32x— 16
= X+ 2X— 6) + 2X(¢ + 2x— 6) — 6(X* + 2X — 6)
= X+ 23 -6+ 23+ 4¢ — 12x— 6x° — 12x + 36
= X'+ 43 -8¢—24x+ 36
= X2+ X+ 3) +P2X + X +3) + (X + X+ 3)
= X+ +3AC+HC+ A+ 128+ 2+ P+ 3
= X +8C+ X+ +3¢+13¢% +3
= BB+X - X+ 2X) - 2B+ X - X+ 2 + B+ ¥ - X+ 2X)
= 18+6K¢ -6+ 12X —bx—2C+ 2¢ =+ 3+ X — X+ 2X
= X =X — 3¢ + 14X - 5 + 6x° — 6x + 18
6 (p>- 1)(2p* + 11p + 12)

pA(2p° + 11p + 12) — (2p? + 11p + 12)
2p* + 11p% + 12p* - 2p* - 11p - 12
2p* + 11p® + 10p* - 11p - 12

tt?+3t+5) +2(t°+ 3t +5) +t(t°+t+7) + 4t +t+ 7)
t3+ 32+ 5t+ 242+ 6t + 10+ t3+ 2+ Tt + 4t2 + 4t + 28
2t%+10t° + 22t + 38

2C0C + X —4) — 60 + X — 4) + 3X(DC + 2 — x + 6) — (A + 2¢ — X + 6)
2+ 2C -8B — X+ 24+ 12X + 6 — 3 + 18X — - 2% + X— 6
14x* + 4% — 19x% + 13x + 18

u(u® — 4u° — 3) + 2(u® — 4u° — 3) — 2u3(U° + 5u— 3) — u(U® + 5u— 3) + (U* + 5u— 3)
U —ar—3u+ 203 -8 -6-20° - 10u* + 6L — P - 5U° + 3u+ >+ 5u— 3
20 -9u*+3u-120* +5u-9
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Worksheet E

<C1> ALGEBRA

1

a

e

(x+1)(x+3)
(y+Dly-2
(x+3)(x-5)
(r+4)(r-4
(x—2)(x-13)

(2x + 1)(x + 1)
@Br+1)(r-1)
(2x+1)(2x + 3)
(4u+1)(u+4)

x-1)(x-3)=0
x=1lor3

x+5x-5=0
x=-50r5

X +4x—-60=0
(x+10)(x-6)=0
x=-10o0r6

3 +11x-4=0
(3x-1)(x+4)=0
x=—4or 1

(2x+1)°=0

=_1
X==3

= 2(y2 - 5y + 6)
=2(y-3)(y-2)

=@+ 1@ +3

n

b

f

j

n

b

f

=2X(3¢ - 13x + 4) |

=2X(3x — 1)(x— 4)

(x+2)(x+5)
(a+4)@-2)
(m-2)(m-8)
(y+7)(y-9)
(s+8)(s+15)

Gp+(p+2)
(G+y)(1-4y)
(3s-1)?
(Bp+4)(2p-1)

xX+Hx+2)=0
X=-4o0r-2

X —x-42=0
x+6)(x—7)=0
X=-6o0r7

X —5x—14=0
xX+2)x-7)=0
x=-2o0r7

2¢-3x-5=0

(2x=5)(x+1) =0

= 5
x=-1lor 2

3 -13x+12=0
(Bx—=4)(x-3)=0

x=§or3

=X(¢ +Xx—-2)
=X(X—D(x+2)

= (t?+5)(t°-2)

=Yy’ +3y-18)

=Yy +6)(y-23)

(¢

x~ «Q

o

(72}

o

«

o

o

o

«

=~

Answers -
Y-Dy-2 d
x+1(x-1) h
(t+6)(t-23) I
(a+11) p

(P+1N(p-3) t

(2y-3)(y-1) d
(Ba-Y(@-4 h
2m+5)(2m-5) |

(8x+3)(x+2) p

x+5x-1)=0 d
x=-5o0r1l

X —3x=0 h
x(x-3)=0
x=0or3
(2x-1)(x-1)=0 |
x=2orl

4C-23x-6=0 p
(4x+1)(x-6)=0
X=-1o0r6

4 +20x+25=5-x t
4¢ +21x+20=0

(4x+5)(x+4)=0
x=—-4or -2

= p(p° - 4) d
=p(p+2)(p-2)

= 4(3 + 5x— 23)
= 4(3-x)(1 + 2x)

=y

=(m+1)(nf-1) |
=(n?+1)(m+1)(m-1)

© Solomon Press

(x-3)?
(Pp+2)(p+7)
(y-95(y-8
(x+ 12)(x— 6)

(m-10)(m+9)

(2+m)(1-m)
(5x+ 2)(x—-2)

(2+3y)(1-2y)
(6r—-5)(2r +3)

X¥—7x-8=0
x+1)(x-8)=0
x=-1lor8

xX+9x+3)=0
X=-9o0r-3

X2 —X=6x-12

XX—7x+12=0

x=-3)(x—4)=0
x=3o0r4

6x*—19x+10=0
(3x-2)(2x-5 =0
x=2or2

6x° — 21x = 14x + 6
6x°—35x—6=0
(6x+1)(x-6)=0
X=—-% 0r6

= 3m(n? + 7m+ 6)
=3m(m+ 1)(m+ 6)

=3(2r? - 3r — 14)
=3(2r-=7)(r +2)

=p(p* - 4p° + 4)
= p(p® - 2)°

PMT



C1 ALGEBRA Answers - Worksheet E page2|
5 a xX-3x+2=0 b x¥*+5x+6=0 c X¥-9=0
x-Dx-2=0 xX+3)(x+2)=0 x+3)(x-3)=0
x=1lor2 Xx=-30r-2 x=-3o0r3
Ya Y 4 Y A
(0,6)
©2 -3 0)\ / (3,0
o) X
O (1,00 (2,0 i (3,00 (2,00 =x (0,-9)

d ¥*-2x=0 e X¥*-10x+25=0 f 2¢-14x+20=0
X(x—2)=0 (x-5)>=0 2(x—2)(x-5)=0
x=0or2 Xx=5 x=2o0rb5

Y a ALY Y 4
(0, 25) (0, 20)
(0,0 . \
0 (2,0) X . o] \[,0)
ol (50 X (2,0

g X+5x-4=0 h 2+x-x=0 i 2¢-3x+1=0
X -5x+4=0 X¥-x-2=0 (2x-1D(x-1)=0
x-1)(x-4)=0 x+1)(x-2)=0 =zorl
x=1lor4 Xx=-1lor2

ya YA Yy A
RN > ©.2)
o[/@0)\(40 X ©0,1)
-L0 20
(0, -4) 0 X
ol W10
(3.0

j 2¢+13x+6=0 k 3-8x+4xX°=0 | 2+7x-4¥=0
(2x+1)(x+6)=0 (2x-1)(2x-3)=0 4 -Tx-2=0
x=—6or -1 x=2or3 (4x+1(x-2)=0

X=—-%o0r2
Yy 4 Ya Y A
(0, 6) ©,3) 0,2
60\ [o X o[\ /(2.0 x -3.0flo 2o
(_%10) (%10)

© Solomon Press
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C1 ALGEBRA Answers - Worksheet E page3|
m 5% - 17x+6=0 n —6x+7x-2=0 0 6X¥+x-5=0
(5x—2)(x—3)=0 6x°—7x+2=0 (6x—5)(x+1)=0
x=£or3 (2x=1)(3x-2)=0 x=-lor 2
=Zo0r%
Y A ya YA
il
©,6) : . R
o) (2,00 x Lo\o[ /(2,0 x
o[ \_/(30 % (0, -2) (0, -5)
(2,0
6 a xX*-5x+4=0 b x*-10=3x c x(2¢-x-3)=0 d 10&¢-x'=9
(x-1)(x-4)=0 x*-3x-10=0 X(2x-3)(x+1)=0 x*-10¢+9=0
x=1or4 (Xx+2)(x-5)=0 x=-1,00r 2 C-1)(¢-9)=0
x=-20r5 x*=1or9
x=xlorx3

e 5+4x-x=0 f x—6=x(x-4) g (x+5(x+3)=3 h x*-4=3¢

X —4x-5=0 X—6=x—4x X +8x+15=3 X'-3¢-4=0

(x+1)(x-5)=0 X*—Bx+6=0 X +8x+12=0 ¢+ 1)(E-4)=0

x=-1lor5 (x-2)(x-3)=0 (X+6)(x+2)=0 x*=—-1 (nosol’s) or 4
x=20r3 X=-60r-2 X=%x2

i A+ 7E-2=0 ] 2x(x+2)=3-x k x(2x+1)=2(x+3) | 7-3x(x+2)=2(x+2)

AC-1DC+2)=0 2¢+4x=3-x 2C+X=2X+6 7-3¢-6x=2x+4

X¥*=-2(nosol's) or 2 2 +5x-3=0 2¢-x-6=0 3 +8x-3=0

X=%3 (x-)(x+3)=0 (2x+3)(x-2)=0 Bx-x+3)=0
x=-3or % x=-32o0r2 x=-3o0r 3

© Solomon Press



<C1> ALGEBRA

Answers - Worksheet F

1  a =(x+1)>%-

X+ 1)°+

(
(

e =(x+2)7°-
=(x+27°+

m =(x-9)°-81+100 n =(x— 1)*-1-

=(x—9)*+

2 a =2[¥+2Y
= 2[(x + 1)?

1+4
3

4+8
4

-9-9
-18

19

+3
-1]+3

=2(x+1)°*+1

=[x+ 24 -

=[x+ 1? -

1] -

=—(x+1)7°-4

i =3[x-8x

= 3[(x—4)>-16] +48

=3(x—4)

+48

m =43¢+ 2x] -

=4[(x+3)°

~81-7

= 4cr - ¥

i
:(X_

:(X_

:()(_ 5

b =2[x-
:2[()(_
=2(x—

f =X

=—[(x-

= —(X—

i =3pe-

=3[(x

=3(x- 3

n =-2[x¥-2-1 o
=-2[(x-1)°*-1]-1
=2(x-1)°+1

NI

1

4
1\2 3
3) -3

2 — 2
HYEASTs =Gor )

1_1)2+ 27?

2)? - 4] -

—~10x] + 1
5)? —25] +1
5)? + 26

2
2

— 9112 1
=(xX+3) -3

— 12 8
=(x+3)*yg

4] -7 ¢ =3[¥-2x]+3

=3[(x—1)°-

2)?-15 =3(x-1)°

g =2 +x -
=2[(x+$)*-4]-1

=20+ 4~ 3

5x] k =5[x°+8x] +70
= 5[(x+4)>-16] + 70
=5(x +4)*- 10

-12-1+4 ¢ =(x-23°- d =(x+3)3°-
1)%+3 =(x—2)%-

-4)?-16-5 g =(x+6)°-36+30 h =(x-5)?-25+25
—4)72-21 = (X +6)° - = (x—5)
2°-4+18 k =(x+3)*-2 =(x+1)-1-1
2%+ 14 =(x+32)°+ 2 =(x+1)’-%

— 2 - 2
0 =(x+2)-8+20 p =(x-1)" -2 -2

2 4
—(x—_ 1) _ 57
=(x 2 4

=(X— %)2_ 1 _
= (- 47— 2

ENS

d =4)é+6x] +11

=4[(x+3)* -
= 4(x + 3)° -

9 +11

h =3[x*-3x+5

=3[(x- 3~ §1+5

= 3= 37~ §

=2+ X +2
=2[(x+3)* - 8] +2
=20 3~ §

=3¢+ 2x]+4 p =i+ 3x-1
=-3[(x+3)*~§]+4

- 2
=3k )4

= 1[(x+2)°-

— l(X+ 3) _

9 1
6]_2
e

16

3 a (y-2°%-4+2=0b (p+1?-1-2=0c (x-3?-9+4=0d (r+57?-25+7=0
(y-—272=2 (p+1)°=3 (x-3)°’=5 (r+5)?=18
y—2=%/2 p+1=++3 x—-3=++5 r+5=+/18 = +3./2
y=2i\/§ p=—1i\/§ x=3++/5 r=-5+342

e (x-1°-1=11 f (a-6)°-36-18=0g (M-32)’-2+1=0h (t-1)°-2 +9=0
(x-1)?%=12 (a—6)°=54 (m-32)>=2 t-1y=2
x-1=+J/12=423 a-6=+/54=43/6 m-3=+% t— 1 =+38
x=1+2+3 a=6+3.6 m=1(3+5 t=1(7+V13)

© Solomon Press
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ALGEBRA Answers - Worksheet F page2|
U+ 2)P-2=44j y¥-2y+1=0 Kk p’+6p=-2 | X +6x=3
(u+3y=2 (y-1°-1+3=0 (p+3?-9=-2  (x+37-9=3
u+}=t% (y-17°= 3 (p+3°=4 (x+37= 4
u=-1 & y-1=t+=+1J2 p+3=+2 =223 x+3=x/Z=+3J6
u=-1lor4 y=1+ 142 p=-3+ 23 x=-3+ 3./6
nf-m=1 n 4¢-28x+49=0 o t*+it=1 p a&-2la+2=0
(m-1y-1=1 X —Tx+ 2 =0 t+1y-1=1 (@a-1)*-%£ +2=0
Mm-3F=%  -i-+220 @rii=i @-1r=4
m-§ =+ (x-3)*=0 trg =2 a- =4
m=1(1+ 5) x=1 t=1(-1+13) a=1(7+\17)
4 y=(x—-12-1+7 b y=(x+1)%*-1-3 c y=(x-3%-9+1
y=(x—1)°+6 y=(x+1)7°-4 y=(x—3)°-8
y=6at x=1, minimum y=—-4a x=-1, minimum y=-8at x=3, minimum
y=(Xx+5)>-25+35 e y=-[¥-4x +4 fy=(x+3)’-2-2
y=(x+5/+10 y=-{(x- 24 +4 y= o+ 3-8
y=10at x=-5 minimum  y=—(x—2)°+8 y=-1 atx=-2, minimum
y=8at x=2, maximum
y=2[x+4x] +5 h y=-3[x*-2x i y=-[¢+5¢+7
y=2[(x+2)°-4]+5 y=-3[(x-1)°-1] y=-[(x+ 3)*- 2]1+7
y=2(x+2)°-3 y=-3(x-1)°+3 y=—(x+3)+ %
y=-3at x=-2, minimum y=3atx=1, maximum y=2 ax=-2, maximum
y=4[¢-3x +9 k y=4[x*+5x] -8 | y=-2[xX*+x +17
y=4(x-2)’-51+9 y=4(x+3)°"-2]-8 y=-2[(x+ $)*- ] +17
y=4(x— 2)? y=4(x+ 3)*-33 y=-2(x+ 1)+ 2
y=0atx= 32, minimum y=-33ax=-2, mnimum y=2 ax=-1, maximum
5 y=(x—2)°-4+3 b y=(x+1)>%-1-24 c y=(x-1)°%-1+5
y=(x-27°-1 y=(x+1)7°-25 y=(x-1)7°+4

minimum (2, —1)

y
© 3)* /
o] %

(21 _l)

minimum (-1, —25)

\ZT/=

(-1,-25) 1 024

© Solomon Press

minimum (1, 4)

y
© M)

o] %
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C1 ALGEBRA

Answers - Worksheet F

page 3 |

d y=(x+4)?-16+30
y=(x+4)°+14
minimum (-4, 14)

y
(0, 30)
(~4, 14)

b 4

o
g y=-[x-84 -
y=-{(x- 4 16] -
y=—(x—4)°+9

maximum (4, 9)
y
T AN
o X
fon \

i oy=ecr -3

9
4
y=(X+3)+3

+3

mlnlmum(—z, 2

my=-2[x+1x +1
y=-2(c+ 1)~ &1 +1
y=-2(x+ §)°+ 3
maximum (—+, 2)
y

(-2:3) 0,1

J>|l—‘
[o<] [}

XV

7o

6 a =(x— 2/2)’-8+5
=(x- 242)*-3
b x= 22

e y=(x+1)>%*-1+1

y=(x+1)?
minimum (-1, 0)

\ ks

1,0 | X
h y=—[x+4x -
y=-[(x+2?*-4] -
y=—(x+2)°-

maximum (-2, —3)
i
(-2,-3) o
(O! _7)

k y=4[x+2x] +3
y=4[(x+1)°-1] +3
y=4(x+1)°-1
minimum (-1, -1)

N

(11| ©

X

n y=4x*-5x] +25
y=4(x- 3
y=4(x-3)°
minimum (2, 0)

sl )

o[(%,0 X

f y=—[-2x+8

y=-[(x-1)*-1]+8
y=—(x-1)*+9
maximum (1, 9)

(1,9
(0, 8)

70| %

y=(x—3)*- 2 +4
y=u—§f—%
minimum (2, -2

y
g

- .

|(2—b "

y=-2[x*—-4x] -
y=-2l(x- 24 -
y=-2(x-2)°-
maximum (2, —7)

"1 R

-2]+25

o) @ -7 x
(0,-15)

y=3[xX - 4x] +2

y=3[(x-2)" - 4]+2
y=3(x— 2)*+
minimum (%, 2

Yy
©,2)
(2. %)

2
)

>
(0] | X

7 X +2kx—3=0
(x+k?-k-3=0

(x+K)? =

IZ+3

x+k=+vk*+3
x=-k+ Vvk*+3

© Solomon Press



<C1> ALGEBRA

Answers - Worksheet G

1 a+bx+c=0

a a
b \2 b? c
+ 22+ =
(x 2a) 432 a 0
(X+ E)Z:b_2 c_ b? - 4ac
2a 4° a 432
X + £ - b? — 4ac _— b? - 4ac
2a N o482 - 2a
X = _£+x/b2—4ac - —bi\/b2—4ac
2a’  2a 2a
5 a x= —4i\/216—4 b t= —8J_r\_/624+16
= —4+2./3 {= -8+45
2 -2
x=-2++/3 t=4+2.5
e a:_lSi— “:2324_24 f mZ_5m_5:0
o= ~18£10V3 m= 5£V25+20
2 2
a=-9+5+/3 m=1(5+35)
i yz—lJ—"V_l;ZO j 2¢-3x-2=0
y=-1(1+ J21) Si\/2+l6
x = 3%5
4
X= -3 or2
mré+14r—-9=0 n 6u’+4u—1=0
[ = ~14++/196+ 36 U= —4+/16+ 24
2 12
[ = ~14+ 2./58 U= -4+ 210
2 12
r=—7+ /58 u=1(-2++10)

3 2¢-8x+3=0
= 8%/64-24 _ 8210

4 4

1
N

N[~
Bl
(@)

+

" (2-1410,0) and (2+ 1410, 0)

cy= 20£400-364 4 | _ -2+4+28
2 2
y= 206 (o 2EM2
2 2
y=7or13 r=—1+2.2
g x= -11£4121-108 |~ —6+/36-24
2 4
x=1(-11+13) u= —6i42J5
u=1(-3% 3)
k p= TSy o 1a-14=0
- _ 14++196+56
p=1(-7+37)  t=22ERF® VZ
{= 142647
2
t=7+37

0 3y°-18y-4=0 p 4*-8-11=0
_ 18++/324+48 _ 8+£+64+176
y=—_—— X= =
6 8
_ 8+4/15
8

NCE x=1% 115

18+ 2./93

(]

y
y=3%

Wl

© Solomon Press
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C1 ALGEBRA Answers - Worksheet G page 2 |
4 a b®-4ac>0 b b?’-4ac=0 b?-4ac<0
5 a b d
Aty A .
X /\ X
X
6 a b’-4ac=32 b b°—4ac=-11 b’ - 4ac=-4 d b*>-4ac=24
.. real and distinct .. not red .. not red .. rea and distinct
e b’-4ac=0 f b’—4ac=13 b’ - 4ac = 53 h b®—4ac=-7
.. real and equal .. real and distinct .. real and distinct .. not red
i b’-4dac=4 j b’—dac=-11 b*—4ac=0 | b°—4ac=-3
.. real and distinct .. not red .. real and equal .. not red
m b*—4ac=-7 n b’-4ac=2 b®-4ac= i p b’-dac= -2
. not real .. real and distinct .. real and distinct . not real
7 equal roots
s b*—4ac=0
1-4p=0
P=4
8 repeated root
- b®—4ac=0
49° +49=0
4q(q+1)=0
g=0 ... q=-1
9

X2+ rx—2x+4=0 hasequal roots
- b®—4ac=0
(r-27%-16=0
r’—4r-12=0
(r+2)(r-6)=0
r=-2o0r6

© Solomon Press
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<C1> ALGEBRA

Answers - Worksheet H

1 a = 2x(10-x-3x)
= 2X(2+X)(5-3X)
b 2x(2+x)(5-3x)=0
x=-2,00r 3

3 a X*-5=4x

X —4x-5=0
x+1)x-5=0
Xx=-1lorb5
b 9-(5-X)=2x(5-%)

2¢-9x+4=0
(2x-1)(x-4)=0
x=2Zord

5 x = = 214\/50+48
_ 5298

4

_ 52272

4
= -3J2 or 12

7  yY-10y+16=0
(y-2)(y-8)=0
y=2"=2o0r8
x=1lor3

9 a f(x)=-[x¥-4x+3

=—[(x-2°-4]+3
=—(x—2)°+7

b turning pointis (2, 7)

C —(x—2°+7=2

(x-2)?°=5
XZZi\/g

10

a AB?=(6+2)°%+(k-1)2?=64+K—-2k+1
=K -2k +65
b k*-2k+65=10°=100
K- 2k—-35=0
(k+5)(k-7)=0
k=-5o0r7

a y=—2[x2+%x]+3
:—2[(X+%)2—%]+3
=-2(x+ )+ &

- turning pointis (-2 ,%)
b 3-5x-2X=0
2 +5x-3=0
(x=1(x+3)=0, x=-3or 3
y
y=3-5x-2¢ (0,3)

»
!

(-3.0)/ o| (1.0 X

a y=3[x*-3] +k=3[(x— 2)*- 2] +k
:3()(— %)2— 2747 +k

.. X-coordinate of P = %

b y-coordof P=k- 2 =1 - k=11
- curveis y=3x"—9x+ 11

.. coordinates of Q are (0, 11)

equal roots .. b*>—4ac=0
4—4K(3-2K) =0
2kl-3k+1=0
(2k-1)(k-1)=0
k=21orl
a x = 51\/265—12
= 1(5+13)
b x(x-1)=3(x+2)
X¥—4x-6=0
_ 4%\16+24 _ 4:2J10
2 2
= 2+ 10

© Solomon Press



C1 ALGEBRA Answers - Worksheet H page2|
11 (x-2Kk? -4 +6=0 12 X -6x—-3=0
(x— 2K = 4C— 6 = Gi\/?;6+12 _ Gi:\@
x— 2k = +/4k? -6 = 3+2./3
x=2k+ V4k?* -6 y(2y* +y—-15)=0
k=3 y(2y-5)(y+3)=0
=6+ V/36-6 y:_S’OOr%
=6+ /30
13 x=0 = y=-p 14 f(X)=2[x*-3x] +5
y=0=> x=-lorp =2[(x—§)2—%]+5
Ya =2(x- %)24'%
y=(x+1)(x—p) ~A=2,B=-3,C=1
\ minimum value of f(x) = %
LO\JO /(p.O) X
(01_p)
x=0 = y=q
y=0= x=-q [-9>0]
y
0, &) /y (x+0)’
ol (g0
15 x5 = (x0)2 =t2 16 = (k—4)>-16+20
b lett=x = 22+t-6=0 = (k—4)>+4
(2t-3)(t+2)=0 X —kx+2k-5=0
t=-2or 2 discriminant = b?—4ac
but x=t3 x=-8or Z = K- 4(2k-5)
= K-8k+20
using a = (k-4)7°+4
foralrea k, (k—4)°>=0
-, discriminant > 0
.. real and distinct rootsfor all real k
17 (¢ +2x—3)(}* — 3x—4) = X(¢ — 3x— 4) + 2X(x* — 3x — 4) — 3(* — 3x— 4)

(C+2x-3)(x*-3x-4)=0
X+3)(x-D(x+1)(x-4) =0
x=-3,-1,1or4

© Solomon Press
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<C1> ALGEBRA

Answers - Worksheet |

1 a xX=2x+1

x=1
. x=1,y=3

subtracting
y+4=0
y=-4

L X=7,y=-4

X+2=x-4
X¥-x-6=0
x+2)(x-3)=0
x=-2o0or3

- (~2,0)and (3, 5)

subtracting
X¥-x—-2=0
x+DHx-2)=0
x=-1or2
x=-1,y=4

oo x=2,y=7

y=2x+10
sub.
X+ 2x(2x+10) + 15=0
X +4x+3=0
x+3)(x+1)=0
x=-3or-1
x=-3,y=4
oo x=-1,y=8
y=4-Xx
sub.
2C+X(A—-X)+(A—x)?=22
X —2x-3=0
x+1)x-3)=0
x=-1lor3
x=-1,y=5

oo x=3y=1

e 2X+4y+22=0
2x-3y+1=0
subtracting
7y+21=0
y=-3

. X=-5y=-3

b 4x+11=x*+3x-1
X¥-x-12=0
xX+3)(x—4)=0
x=-30r4

~ (=3,-1) and (4, 27)

b adding
2¢—Tx+3=0
(2x-1)(x-3)=0
x=2or3

X

NI~

2Y= -
3,y=-6

or X

y=1-x

sub.
X¥-2x(1-X)—-(1-x?=7
XX=4

Xx=12
x=-2,y=3

o x=2,y=-1
h x=2y

sub.

(2y)’-4y-y*=0

3y’ —4y=0

y(By-4)=0

y=0or %

o x=0,y=0

oo x=3%y=4%

© Solomon Press

—h

c

o

6x+6y+8=0
15x-6y—-15=0
adding
21x—-7=0
x=1

o X=

Wl
wluo

Y

2X—1=2¢+3x—7
2¢+x-6=0
(2x-3)(x+2)=0
x=-2or3

- (-2,-5)and (2, 2)

y=2x-5

sub

X+ (2x—-5)*=25
X2 —4x=0

A -x—(1-x°=0
2¢+x-1=0
(2x-1)(x+1)=0
x=-1lor

X +x3-32x)=4
X —6x+8=0
x-2)(x-4)=0
x=2o0r4
x=2,y=0

oo x=4,y=-3



C1 ALGEBRA Answers - Worksheet | page2|
] y=2x-3 kK y=2x-7 | y=5-3x
sub. sub. sub.
2¢+ (2x=3) — (2x-3)°=8 X-X(2x-7)+(2x-7)*=13 xX*-5x+(5-3x)°=0
X —7x+10=0 X —Tx+12=0 2¢-7x+5=0
x-2(x-5=0 xX-3)(x—-4)=0 (2x-5)(x-1)=0
x=2o0r5 x=3or4 x=1lor 3
x=2,y=1 x=3,y=-1 x=1,y=2

o XxX=5y=7

oo x=4y=1

— 5 — 5
o x=2,y=-3

m x=2y+ 10 y=3x-2 0 x=3y-17
sub. sub. sub.
3(2y+10)°-y(2y+10)+y’=36  2C +x-4(3x-2)=6 (3y—17)*+(3y-17)+2y*-52=0
YV +10y+24=0 2¢-5x+2=0 YV -9 +20=0
(y+6)(y+4)=0 (2x-1)(x-2)=0 (y-4)(y-5=0
y=-60r -4 x=2or2 y=4or5
X=-2,y=-6 x=21,y=-2 x=-5y=4
o x=2,y=-4 o x=2,y=1 oo x=-2,y=5
a subtracting y=Xx-5 C y=7-4x
—% +2y+1=0 sub. sub.
~1+2/+y=0 X(X—5) =6 2—2(7—4x)+4=0
2 +y-1=0 X¥-5x-6=0 3-2X(7-4x) +4x=0
2y-D(y+1)=0 (x+1)(x-6)=0 8- 10x+3=0
y=-1lor 3 x=-1or6 (4x-3)(2x-1)=0
x=-5y=-1 x=-1,y=-6 =Zors
o x=4,y=1 or Xx=6,y=1 =3,¥=5
or =3,y=4
5-x=x-3x+2 6 31=(3)¥ soX—1=4dy
X¥-2x-3=0 (2= . 3xX-6=2+2
xX+1)Hx-3)=0 6x — 16 =4y
x=-1or3 = 6x-16=x-1
P and Q are the points (-1, 6) and (3, 2) X=3
PQ’=(3+1)°+(2-6)° x=3,y=1
PQ=/32 =42
AB—A+\3 +2B\/3 -6=93 -1
AandBintegers.. AB-6=-1 (1) and -A+2B=9 (2
2 = A=2B-9
sub. (1) B(@B-9)-6=-1 = 2B°-9B-5=0

2B+1)(B-5)=0
B=-%or5
Binteger . B=5 = A=1,B=5
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Answers - Worksheet J

1 a

2X<6
X<3

5x>-15

X=>-3

x<14

y>7

2a=4
a=?2

3x<-18
X<-6

r-2>6

r>8
7y+21-6y+2<0
y<-23

x-1)(x-3)<0
L/
‘13

S 1<x<3

A 4

x-1Dx-5>0

T\ /
‘1 5
S X<lorx>5

X +2x—63>0
xX+9x-7=0

\ T /
—9\_\/7

S X<-9o0rx=>7

A 4

b 3x>21 c 2x>8
xX=>7 X>4
f Ix<1 g X=>54
X<3 X=>6
j 4x<-10 k 2<3x
X< -2 x> %
b 4p<2 C
p<3
e 15<3u f
u>5
h y>-13 [
k 3—-6t<t-4 [
7<Tt
t>1
n 20-8x>21-6x 0
-1>2x
X< -3

j

xX+2)x-2)<0

N

c (X+5x+3)<

d 3x<36
x<12
h 3x<-4

_4
X< —3

1
I525x

x< 10

6 < 2X
X>3

2b>9
b> 2

-20<4p
p=>-5

6+ 2x > 24 — 4x
6x>18

Xx=>3
12u-3-5u+15<9
7u< -3

u< -3

0 d ¥+2x-8<0
xX+Hx-2)<0

N

—2‘2
s —2<xL2

X +4x—12>0
x+6)(x—2)>0

|/

-5 -3

\/[

S5 <x<-3

g X+7)(x+3)>

/]

»
!

—4‘2
so—4<xL2

0 h x¥-9x-22<0
x+2)(x-11) <0

\T /

-6 ‘2
SoX<—-6orx>2

x+6)(x+5)>0

\_/]

—~—"-3 ‘

SoXS=7orx2=

k X¥*-7x-30<0

x+3)(x-10)<0

]

»
»

—2‘ 11
3 - 2<x<11

| x*—20x+91>0
xX=-7N(x-13)>20

6 —5"

S X<-6orx>-5

-3 ‘ 10

s =3<x<10

© Solomon Press
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4

a (x-1D(x-4<0

L/

1 4

N
IN

X<4

d Qy—-D(y+5 >0

v

Ly<-5o0ry>

N[

g a-8a+15<0
(a-3)(a-5<0

N

.. 3<a<hb

i 2¢+x>xX+6
X¥+x-6>0
x+3)(x—2)<0

|/

-3 ‘2

so—3<x<-2
my —4y+4<2y—1

Y —6y+5<0
Y-Dy-95<0

o

s 1<y<5

b 2r+L(r-3)<0

.1
.5 <r<3

e (Adm+21)(m+3)<0

N
73 'ﬂ

. _1i
s.=3<m< 4

h X+4x<7-2x
X+6x—7<0
x+7(x-1)<0

/.

=7 1

So—7<x<1

k 5u-6u’<3-4u
206 -3u+1>0
(2u-1Hu-1)>0

L/

1

2

nu<ioru>1

n p’+5p+6>20
p’+5p—14>0
(P+7)(p-2)20

A

—T\J*Z

Lps-Torp=2

© Solomon Press

c 3p*+p-2<0
Bp-2(p+1) <0

\[/;

-1

wn

so-1<p<

wln

f 2¢-9x+10>0
(2x-5)(x—2) =0

i

xs20rx2%

i y'+9y>2y—10
YV +7y+10>0
(y+5)(y+2)>0

N

-5 -2

ny<-bory>-2

| 2t+3>3t°—6t
3t°-8t-3<0
(Bt+1)(t-3)<0

<t<3

Wl

0 26+ 4X<6—5x— X
X +9x+20<0
x+5x+4)<0

/]

524 "

S5 <x<-4

PMT
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for critical vdlues b for critical values ¢

_ 23444 y = 6£1/36-16
2 2
2+
w= 2t2/2 w= 8£25
2 2
x=-1++2 x=3% 5

i /.

for critical values d for critical values

— 6++36+44 — -4++16-4
-2 2
= 845 _ —4£2\3
-2 2
x=-3+2.5 X=-2+ /3

\[/;

—1-/2< X< -1+4/2 x<&\/'orx>3+\/'

equal roots b

. b’~4ac=0
36-4k=0
k=9

no real roots d

. b’-4ac<0
9-4k<0
9 < 4k
k>%

equal roots f
. b?—4ac=0

1+4k=0

k=-1

real and distinct roots h

. b*~4ac>0
4-4K-2)>0
12 > 4k
k<3

no real roots i
. b>*~4ac<0
2~ 42k—13) <0 T
K- 8k+12<0 \ /
(k-—2)(k-6)<0 ‘ 2>~—"6
2<k<6

»
!

./ ‘\;

3 2./5<Xx<3+2+5

X<-2-/3 0r Xx>-2+/3

real and distinct roots
. b®—4ac>0
4-4k>0
4> 4k
k<1

real roots
. b*—4ac>0
KK-16>0
(k+4)(k-4)=0 -4
k<-4ork=>4

BN

\ 4

T

no real roots

. b’—4ac<0
K +12k<0 \
k(k+12) <0 -12 ‘O
-12<k<0

equal roots

. b?—4ac=0
K-8k=0
k(k—8)=0
k=0or8

real roots

. b*—4ac>0
(k-1)>-36>0
K¥—2k-35>0
(k+5)(k-7)=0
k<-5ork>7

© Solomon Press
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1 a 4>3y

y<3
b x-2)(x-6)>0

bt

SLX<20rX26

(x+8)>15xx
82>0.5x

2 6
X< 16
x°+8x—180>0
(x+18)(x—-10)>0 -18 10

b x(x+8)>180
x<-180orx=>10

but x > 0 (width > 0)
and x< 16 10<x<16
5 X=y+8

sub. y(y + 8) <240

V' +8y—240<0
(y +20)(y— 12) <0
-20 12

-20<y<12
X+y=y+8+y=2y+8
- max valueof (x +y) =2(12) +8=32

7  a 2¢+2x-kx+8=0
real and distinct roots
- b’—4ac>0
(2-K?-64>0
4-4k+IKP-64>0
K> - 4k—-60>0
b (k+6)(k—10)>0

—-6~\]_"10

k<—-6o0rk>10

4

2n’-5n-12<0
2n+3)(n-4)<0

—% <n<4
ninteger .. n=-1,0,1,2,3

9% —6x+1<5x—1
9% —11x+2<0
(9%-2)(x-1)<0

©o|N,
[N

%<x<1

32— 11t — 4> 2t — 14t
t?+3t-4>0
(t+4)(t-1)>0

t<-4ort>1

let height beh .. h*=(3r —4)*—r?
but h<24
L <242
(3r—4)>-r?< 576
r’~3r-70<0
(r+7)(r-10)<0
-7 10
-7<r<10
.. maximum value of r =10

© Solomon Press
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Answers - Worksheet L

1 a2t=2

-3 64
3X°= 5
- 27
X' = 4
—_ 27 — 3
=& =37
5 a x= ~10+100-52
2
_ -10++/48
2
_ -10+4y3
2
=-5+2./3

b l@c{/—»
5-243 5+24/3

x<—5—2\/§ or x>—5+2\/§

7 y=x+3
sub.

3¢ —2x(x+3)+ (x+3)°-17=0
=4
=+2
=-2,y=1lor x=2,y=5

9 a letAbe(2,4)
. AP?= (k- 2)* + (k- 4)°
AP<3 . (2k-2)%+(k—4)%<9
5k?— 16k + 11<0

b (5k—11)(k-1)<0
1<k< i 1 T

a =(x-3°-9+11
=(x—3)*+2
b yA
11
32
o) X
2x\/§+9=x\/§
3=-9
9 V3 _
2N =3
X= f N
a 42x—49=9x°

0% — 42x +49=0

(Bx-7)°=0

- 7
X=3

b 2+(y+1)=2y(y+1)
2% +y—-3=0

(2y+3)(y-1)=0
y=-3orl

=

a x2=3%64 =4
x=4*=16

b V3+1 _ 3+1 2J§+3 — (B+)(2/3+3
23-3  2/3-3 2Jé+3 12-9

= 1(6+3V3 +23 +3)
=3+33

b 2¢+x<1
2¢+x-1<0

(2x-1)(x+1)<0

_ 1
1<x< 5

© Solomon Press
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11 a f()=2pP—44 +5 12 a =2J§—%x£
=2[(x-2)%-4] +5 =23 - 53
=2(x-2)?-3 = 13
b (2,-3) b = 84X
16x
c 2(x-2%-3=0 = 44/x
Xx-2=%3
—o4 B2
XxX=2% RO
x=2+ 16
13 no resl roots 14 a AM=1AC=2+243
. b*—4ac<0 BM? = AB? — AM?
A2 - Ak+6)<0 = (4+ \/3)2— (2+2+/3)?
KK-k-6<0 =16+8+/3 +3-(4+83 +12)=3
k+2)k-3)<0 —2F73 .. BM=+3
—2<k<3 b =1 xACxBM
=1 x(4+4+/3)x /3
= 1(4J3 +12)=6+243
15 (2 =2%"3 16 LHS=x(2¢-3x—9) — x(2¢ - 3x— 9)
dy+14=3y+9 +3(2¢ - 3x-9)
y=-5 =2 - 3¢ - 9¢ - 2¢ + 3¢ + %X
+6X° — 9x — 27
=2x' -5 - 27
~A=2B=-5andC=-27
17 a X*+4x+k=0
(x+2°-4+k=0
X+2=+J4-K
x=-2++4-k
b rea rootsonlyif 4—k>0
. k<4
c k=-4
. x=-2% /8
X=-21+ 24/2

© Solomon Press
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Answers - Worksheet M

1 X+3x+2<12 2 a =8J2-242=62
X2 +3x—10<0 b =x+12/x +36+4x—12/x +9
(x+5x-2)<0 =5x+45
-5 2
-5<x<2

3 a (20 = 0=8-2p+q (1) 4 2x-24/32 =98 —x

(300 = 0=18+3p+q (2 3x=2+/32 + /98
(2)—(1) 0=10+5p = p=-2 3x=8+2 +742
sub. = q=-12 3x =152
b x-coord = _22+3 =4 X =5~/2
sy=-%= (1-%)
5 a rea and distinct roots 6 ()*F=2"
.. b*—4ac>0 dx=y-1 1)
16K — 12k >0
4 -3k>0 (P =3*!
k(4k-3)>0 8x=y+1 (2
b
MDad(2) > y=4x+1=8x-1
I4x=2
0 2 =3,¥y=3
k<Oork>32
7 a LHS=(x-1)*- % +9 8 a (y+3)(y-9<0
:(X_l 2_ 13
2 4
na=-1,b=-B 35
b x=1 -3<y<5
b x(2-x)=4(x-3)
X¥+2x-12=0
w= ~2t\4+48 _ 24213
2 2
x=—1i\/f3
9 22 =(2% 10 a t-22=3t-15
X +2=3x 2% +2t-15=0
@ 3+2=0 = 2EV4+120 _ 244124 _ 2231
4 4 4
(x-1)(x-2)=0 t=1(-1++31)
x=1or2 b (¢+2)(x¥*-3)=0

© Solomon Press

x> = -2 [no solutions] or 3

x=++/3
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c1 ALGEBRA Answers - Worksheet M page 2 |
11 X¥+4x-21>0 a 3" ?=3(3)? =9y
(x+7)(x-3)=0 b 9°-10y+1=0
—7 (y-1(y-1)=0
Xx<-70rx>3 y=3= 3,1
o x=-2,0
13 a =+/25x3 = 75 y= 2";7
b 64 < /75 < /81 sub. 2x2—(2X3+7)2—7=0
- 8<543<9 18— (2x+7)2-63=0
~n=8 X -2x-8=0
x+2)(x—4)=0
x=-2o0r4
o Xx=-2,y=1or x=4,y=5
15 a =% - | a 5"t=(5%"°
=4 - 50 X+1=2y—6
— V2 4-3J2 =\/§(4—3\/§) 2x-1_ 4z
b = sz 1618 b (4) =4
= -1(4/2 -6) 2X—-2=12
=3-24/2 X=2y—7 o z=22y-7)-2
z=4y-16
17 a (x-K?*-K-k=0 a %_yzg
x—k=%Vk?+k 2-2y=3y
x=k+ Vk?+k 2% +3y—-2=0
b red roots .. kK*+k>0 b (2y-1(y+2)=0
k(k+1) >0 y=-213
x=y’=-32, %

k<-lork=0

© Solomon Press
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N |w

2 _
) =2 or 2%

7
x: = 27
=9

x=3=

[ =Y

Q

1

ISR
I
N

I

N
1]
1]

3

83 —44/3 +5./3
94/3

10- 43 +5/3 -6
4+ 3

w
Q
1]

o
I

5 a SA =2nr?+ 2nrh = 2nr? + 24nr

SA <128 .. 2nr?+ 24mr < 128n

r’ +12r < 64

r’+12r—64<0

b (r+16)(r—4)<0

-16<r<4 -16
. maximumvalueof r =4

7 a x=5
b (25)y+1: (22 y
Sy+5=2y

y= -2

9 X+ kx+3+K=0

= (X+1K’-1K+3+K=0

= x+1ik=+-3Kk’-3
= x=-ik+-3K*-3

reAl k = k>0
= -3K-3<0
*. noreal roots

10

x=16-3y

sub. (16— 3y)? - y(16 — 3y) + 2y* = 46
y'—8y+15=0
(y-3)(y-5=0
y=3o0r5

wx=1ly=50r x=7,y=3

a f(x) = (x—2+2)2-8+11
=(x-2+/2)?+3
na=1b=-2v2 andc=3
b turning point is(2~/2 , 3)
yA
y=1(x)
(0, 11)
(2+2,3)
@] X

8x/x = 4x
4x(2/x =1)=0
x#0 - /X

x=(3)'= 4

1
|~

RN

a t*-b5t

b t?-5t+6=0
(t—2)(t-3)=0
t=23
X=t*=4,9

a (23)2X—1=25
6x—3=5
X=2

b (3% ?=3

_y+2:4
y=-2

© Solomon Press
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- - 2 _ 2 3244 _ 23J2+4)
11 2C-7x<xX’—4x+4 12 T i T e 32+4
2 oy 3ﬂE__3J_J_1_(3J3N_n
X —3x-4<0 241 V241 2-1 2-1
(x+1)(x—4) <0 = 3-+2)(V2 -1
-1 4 = 3J2 -3-2++2 =42 -5
_ . 2 _ 32 _ _ _
1<x<4 o 3J2 +4- (442 —5)
= 9_\/§
13 a By-1)@2y+9=0 14 a i &=2)=2%=(2)=y
y=-2ori i 27t=2"x2=1y
b equal roots b let y=2= y*-9(1y)+2=0
. b*~4ac=0 2 -9y +4=0
k-64=0 (y-1y-4=0
k=+8 y=2=1or4
x=-1lor2
15 x=3y+1 16 a (x+3ia’-1ia’+b=0
sub. (x+%a)2=%a2—b=—a2;4b
(By+1)*+2y(3y+1) +y =9 X+%a=i\/a2;4b =i\/a22_4b
2 +y-1=0 x=-la+ aZAb
2
2y-1)(y+1)=0 x= —afva -4 V;“‘“’
y=-lor 1 b for repeatedroot, a’—4b=0
(2 1)and(2! 2 = b=%a2
17 a f(X) =2 -6x] +19 18 a = 1-25+5
=2[(x—3)?-9] + 19 = 6-25
=2(x-3)°+1 b y¥=1(6-25)=1(1-+5)
real x = (x—3)°20 y=+4(1- J5)
= 2x-32+1>1 y=+142(1-5)
= fX)>1 y=+1(~/2 - J10)
b 2X2—12X+19<9 y= % 2_1\/_ or _l\/_+1\/_

X —6x+5<0
x-1(xx-5<0

1<x<5
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