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= 8x'—2x+ 16x* — 26x — 18 = =4 + 21X + 7 + 12x
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= 4+ 2+ 5x* = 3x° = 6+9x -5+ 15X =2 +4°
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b LHS=(1+2x—x)(1 -2x+x%) = (1 -2x+x%)+2x(1 —2x+x%) —x*(1 — 2x +x%)
= 1-2x+xX+2x -4 +2° -+ 2 —x*
= | —4x’+4x’ —x* = RHS

¢ LHS=(3-x)’ = (3-x)(9-6x+x)
= 3(9 - 6x +x%) —x(9 — 6x + x?)
= 27—-18x+3x" = 9x+ 6x° —x°
= 27-27x+9%° -x’ = RHS
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5 = x(x*+5x—6)+ (x* + 5x — 6) b = 2x(xX>=3x+7)-5x*=3x+7)
= X+ —6x+x*+5x—6 = 2xX —6x* + 14x — 5x* + 15x — 35
= X+6x'—x—6 = 2 — 11x* +29x - 35
= 42+ 5x —x) = Tx(2 + 5x — x7) d = Bx-2)Bx—2)"=0CBx—-2)(9%* - 12x + 4)
= 8+20x —4x” — 14x — 35x* + 7x° = 3x(9% — 12x +4) — 2(9x* — 12x + 4)
= 7x’ =39’ +6x+8 = 27x —36x" + 12x — 18x* + 24x — 8
= 27x° — 54x" + 36x — 8
= X2x'—x+9)+32x* —x+9) f = dx(x* -3 +5x+2) - (x*"-3x* +5x +2)
= ' =+ 9%+ 6x* — 3x + 27 = 4y’ — 12X + 206" + 8x —x* + 3x* = 5x -2
= ' =X+ 15x* = 3x +27 = 4 —x'— 12X + 2337 +3x -2
= X7 +3x+ D+ 2@+ 3x+ 1)+ 507+ 3x+ 1)
= X430+ 27+ 607+ 2x + 50+ 15+ 5
= X' +5°0 128+ 170+ 5
= X7 —x+4)+xQ2x° —x+4)—-3Q2x* —x +4)
= -+ AP+ 2 — P+ A — 6P+ 3x— 12
= '+ X =37+ Tx— 12
= 3x°(2x" — 4x — 8) — 5x(2x” — 4x — 8) + 2(2x* — 4x — 8)
= 6x' — 12x° — 24x% — 10x° + 20x* + 40x + 4x* — 8x — 16
= 6x'—22x° +32x - 16
= X’(x* + 2x — 6) + 2x(x* + 2x — 6) — 6(x* + 2x — 6)
= x*+ 2 — 6"+ 20 + 4x’ — 12x — 65" — 12x + 36
= x*+4x’ - 8x* - 24x + 36
= X2xM 7 +3) A + P+ 3) (2 +HxP+3)
= 2+ +3° + 8 At 12+ P+ + 3
= 2 +8x°+x +6xt+3x° + 13x° + 3
= 63+x—x + 2N =B+ XX+ 2 + X3 +x7 =2+ 2%
= 18+6x" —6x° + 12x" — 6w — 20" + 2x* —4x’ + 3x° + x° —x® + 2’
= 2 —x"=3x + 14x* -5+ 6x* — 6x + 18
6 = - D2p*+11p+12)

PRy +11p+12)—(2p* + 11p + 12)
20+ 11p° + 120> = 2p" = 11p — 12
20+ 11p + 10p* — 11p — 12

W2+ 36+ 5)+ 22+ 3t+5)+ 1>+t + )+ 4> +1+7)
P A3 +5+ 22+ 61+ 10+ 2+ A+ Te+ 482 + 46+ 28
263+ 104 + 224+ 38

20 +x—4) — 6(x" +x — 4) + 3x(4x’ + 2x* —x + 6) — (4x’ + 2" —x + 6)
22 =8 — 6 —6x + 24+ 12x + 6x° = 3xP + 18x — 4’ = 2 +x— 6

14x* +4x* — 19x* + 13x + 18

u( — 4 —3) + 2’ — 4 = 3) = 2P + Su—3) — u(@’ + 5u—3)+ (i + 5u—3)
W =4 = 3u+ 20 -8 —6-21° — 10u* + 61 — i’ — 5P+ 3u+ i+ 5u-3
2u° =9t + 30— 120* + 5u—9
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a (x+1D)(x+3) b (x+2)(x+5) ¢ -DHy-2) d (x-3)

e v+t DHy-2) f (a+4)a-2) g (xtDEx—-1) h (p+2)p+7)

i (x+3)x-5) j (m=2)(m-38) k (1+6)(1—3) 1 (y-5@-98)

m (r+4)(r — 4) n (y+7)(y-9) o (a+11) p (x+12)(x-6)

q (x=2)(x-13) r (s+8)(s+15) s (p+17Np-23) t (m—10)m+9)

a Qx+Dx+1) b Bp+Dp+2) ¢ 2y-3)y-1) d 2+m)1—m)

e Br+r-1) f (5+y)1-4y) g (Ba—1)(a—-4) h (5x+2)(x—2)

i Qx+D2x+3) j Bs—1)7 k Cm+5)C2m—=5) 1 (2+3y)(1-2y)

m (4u+ 1)(u+4) n Gp+4H2p-1) o Bx+3)(x+2) p (6r—>5)2r+3)

a x—1Dx-3)=0 b (x+4)x+2)=0 ¢ x+5)x-1)=0 d xX>’-7x—8=0
x=1or3 x=—4or-2 x=-5orl x+DHx-8)=0

x=-lor8

e x+5x-5=0 f xX*-x—-42=0 g x’-3x=0 h x+9)(x+3)=0

x=-5o0r5 x+6)(x—-7)=0 x(x—=3)=0 x=-9or-3
x=—-6or7 x=0or3

i X*+4x-60=0 j xX*-5x—14=0 Kk 2x-Dx-1D=0 1 x*—x=6x-12
(x+10)(x—-6)=0 x+2)x-7)=0 x=1orl X¥=Tx+12=0
x=-10o0r6 x=—2or7 x-3)(x—-4)=0

x=3o0r4

m3x’+1lx—4=0 n 2x’—-3x-5=0 o0 4’ -23x—-6=0 p 6x'—19x+10=0
Bx—1D(x+4)=0 x=35)(x+1)=0 (4x+ 1D)(x—-6)=0 (Bx=2)2x=5)=0
x=—4or 1 x=-lor 3 x=—+or6 x=2or3

q 2x+1y°=0 r 3x—13x+12=0 s 4x°+20x+25=5-x t 6 —2lx=14x+6

=20%-5y+6) b

=200-3)0-2)

=@+ 1)a*+3) f

=2x(3x* — 13x + 4) j
=2x(3x — 1)(x — 4)

Bx—4)(x-3)=0

x=%or3

=x(x*+x-2)
=x(x—Dx+2)

=(*+5)(1t*-2)

=1’ + 3y - 18)
=)’y +6)(y — 3)

(<]

(]

47 +21x+20=0
(Ax+5)(x+4)=0

= _, _5
b 4 or ”

=’ - 4) d

=pp+2)(p-2)

=4(3 + 5x — 2x%)
=43 - x)(1 +2x)

=(m +1)(m - 1) 1
=(m*+1)(m+1)(m—1)
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=3m(m* + Tm + 6)
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=321 = 3r—14)
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=p(p' —4p* +4)
=p(p* -2y




| c1 ALGEBRA

Answers - Worksheet E  page 2

5 a ¥—3x+2=0
(x—1D(x=2)=0
x=1or2

VA

0,2

=V

O |(1,0) (2,0)

d X¥-2x=0
x(x—-2)=0
x=0or2

VA

(0, 0)
0 (2,0)

A 4

g X +5x-4=0
X =5x+4=0
x-Dx-4)=0
x=1or4

VA

»

O|/(1,0)\(4,0) x

0,-4)

j 2+ 13x+6=0
2x+D(x+6)=0
x=—6o0r —%

(0,6)

=V

6.0\ |o

1
_750)

b X*+5x+6=0
x+3)(x+2)=0
x=-=-3o0r-2

(0,6)

=Y

(-3,0) (2,00

e ¥’—10x+25=0
(x—=5)"=0
x=5

4

by
(0, 25)\ /

o (5,0 X

\ 4

h 2+x—-x*=0
X¥-x-2=0
x+DHx-2)=0
x=-lor2

VA

(0,2)
(_1’ O) ,\(2’ O) »
k 3—-8x+4x’=0

Qx - 1)(2x—-3)=0

=1 3
X 5 Or 5

0,3)

o \/(%,0) ;

(7.0

© Solomon Press

¢ ¥-9=0
(x+3)(x—=3)=0
x=-3o0r3

V A

(-3, 0)\ / (3.9)
0

X

(07 _9)

f 23— 14x+20=0
2(x - 2)(x—5)=0
x=2o0r5

VA

(0, 20)

ol V500 %
(2,0

i 2*=3x+1=0
2x—Dx-1)=0
x=%or1

0,1

ol \Vq,o0 %
(5,0

1 2+7x—4x*=0
47 —Tx=2=0
(4x+1)(x-2)=0
x=—-+or2

VA

-+.0llo 120




\ C1 ALGEBRA Answers - Worksheet E  page 3

m 5x°—17x+6=0 n —6x°+7x—2=0 0 6X°+x—5=0
(5x=2)(x-3)=0 6x°—Tx+2=0 6x=5)(x+1)=0
x=2or3 2x-1D(Bx-2)=0 x=-lor 2

x=%0r%
Y A Y A Y A
il
(0,6) > .
19) (3,00 «x -L0\Oo| [(2,0) X
o[ \_/3,0) ~ (0, -2) (0, -5)
(%,0)

6 a xX-5x+4=0 b x*—10=3x ¢ x(2x*-x-3)=0 d 10x*-x*=9
x-Dx-4)=0 ¥ =3x-10=0 x2x=3)x+1)=0 x*'—10x*+9=0
x=1or4 (x+2)x-5)=0 x=-1,00r 2 -DE*-9)=0

x=-2o0r5 x¥=1lor9
x=xlorx3

e S5+4x—x*=0 f x—6=x(x—4) g (x+5x+3)=3 h x*-4=3x

¥ —4x-5=0 x—6=x"—4x X +8x+15=3 xt=3x*-4=0

(x+ DEx-5)=0 X =5x+6=0 X¥+8x+12=0 o+ DHEE*-4)=0

x=-lor5 (x-2)(x—-3)=0 (x+6)(x+2)=0 x> =—1 (no sol’s) or 4
x=2or3 x=—6o0r-2 x=x2

i 4+ 7x*-2=0 j 2x(x+2)=3-x Kk x2x+1)=2(x+3)1 7-3x(x+2)=2(x+2)

-1’ +2)=0 2x°+4x=3-x 2P +x=2x+6 7-3x—6x=2x+4

xX’==2(nosol’s)or + 2’ +5x-3=0 2 —x—6=0 3’ +8x—3=0

x=i% 2x—-1Dx+3)=0 2x+3)(x-2)=0 Bx—-Dx+3)=0
x=-3or $ x=-3 or2 x=-3or %

© Solomon Press



<C1> ALGEBRA Answers - Worksheet F
1 a =(x+1Y’-14+4 b =@x-1"-1+4 ¢ =(x-2"-4+1 d =(x+3) -9
=(x+1)7%+3 =(x—-17%+3 =(x—-2)-3
e =(x+2)-4+8 f =(x-4) -16-5 g =(x+6)°-36+30 h =(x—-5)>-25+25
=(x+2)+4 =(x—4y-21 =(x+6)Y-6 =(x-5y
. _ 2 s 2 _ 2 _ 2
i =(x+3°-9-9 j =(x-2-4+18 k =(x+3y-2+3 1 =@x+1iy-1-1
=(x+3)° 18 =(x—2)+14 =(x+3)y+3 =(x+4)y-3
m=(x-9’-81+100 n =(x—-1y-1-1 o =x+2)y-8+20 p =(x-2)’- £ -2
=(x-97+19 =(x-1)-2 =(x+32)Y-+4 =ax-1y-%
q =(x—3Y-2+5 r =(x-LULyY-2437 s =(x+1yY-L1+1 t =x-1y-L-1
=(x-3)y+ 4 =(x-4)y+ =x+4y+4 =x-4y-3
2 a =2[x+2x]+3 b =2[x"—4x]- ¢ =3x-2x]+3 d =4[x*+6x]+11
=2[(x+ 1) =1]+3 =2[(x-2)"—4]- =3[(x-1Y-1]+3 =4[x+3)*-9]+11
=2(x+1)7+1 =2(x—-2)-15 =3(x-1) =4(x+3)* =25
e =—[x*+2x] - f =—[x’-10x]+1 g =2[x"+x]-1 h =3[x*-3x]+5
—_ 2 _ 2 _ 2 _ 2
=[x+ 17-1]-5 =—(x-5-25]+1 =2[(x+1yY-1]-1 =3[x-3) -2]+5
=—(x+ 1y -4 =—(x—-5y+26 =2(x+ 1y -2 =3(x-3y-1
i =3x"—-8x]+48 j =3[x"—5x] k =5 +8&]+70 1 =2[x"+3x]+2
_ 2 _ 2 _ 2 _
=3[(x—4)’-16]+48 =3[(x— 3y -]  =5[x+4)’-16]+70 =2[(x+3)’-Z]+2
—_ 2 _ 2 _ 2 _ 2
=3(x—4) =3x-3)y-2 =5(x+4)" - 10 =2(x+3) -2
m =4[+ 3x] - n =2 -2x]-1 o =-3"+2x]+4 p =1+ 3x]-
=4[(x+2Y-21-7 =-2[x-1Y-1]-1 =-3[x+i)y’-1]+4 =1l[x+3) -2
=4(x+ 3y -2 ==20x -1y +1 =3+ 1Y+ L =lx+3y-1
3 a (y- ) —4+2=0b (p+1’-1-2=0¢c (x-3) -9+4=0d (r+5°-25+7=0
(y-2y=2 (p+17=3 (x-3)7*=5 (r+57=18
y-2=%2 prl==3 x-3=%5 r+5=+/18 =32
y=2+2 p=-1%3 x=3+5 r=-5+32
e (x—1Y-1=11 f (a—6)-36-18=0g (m—-2) -2+1=0h (t-2)Y-2+9=0
(x-17=12 (a—6)° =54 (m—3y=2 (t-1y==L
x—1=£J12=42\3  a-6=+/54=43J6 m- 3 =225 -1 =40
x=1+23 a=6+3J6 m=13+5) t=17+£13)

© Solomon Press



‘C1 ALGEBRA Answers - Worksheet F page 2
w+ly-%2=44j y»-29+1=0 k p’+ep=-2 1 X+6x=2
(w+Iy=2 G-1D=1+1=0 (+37-9=-2  @+37-9=1¢
u+g=xk -1y=1 (p+3y=4 (x+3)7=Z
u=-1+1 y-l=tt=41y2 p+3=t2 =423 x+3=2/Z=21J
u=-11or4 y= i%\/z p——3i%\/§ x=-3+ 36
m —m=1 n 4’ -28x+49=0 o £+ 1r=1 p a—2la+2=0
(m=gY-f=1  X-Tx+£=0  (+{V-f=1 (@ IV-%+2=0
(m=1)= 5 =3P geR=0 (=g (@ 1P=

_ 2_ _ _
m—-1i=12 (x-1)=0 t+ 1 =448 a-1=241
m=1(1%+5) x=1 t=L-1xV13)  a=17x\17)

4 y=@x-17-1+7 y=@x+17-1-3 c y=(x-3Y-9+1
y=@x-17+6 y=@x+17-4 y=(x-37>-8
y=6atx=1, minimum y=—4 atx =—1, minimum y=-8 atx =3, minimum

— 2 _ 2 _ 2

y=@x+5)-25+35 y=—[x"-4x]+4 f y=(x+3)y-2-2

— 2 _ 2 _ 2

y=(+ 57410 y=—lr-2y -4]+4 y=(+3y-4

y=10 at x = -5, minimum y=—(x—2)+38 y=-1 atx=-2, minimum
y =8 at x =2, maximum

y=2[x"+4x]+5 y=-3[x"-2x] i y=—[*+5x]+7

— 2 _ 2 _ 2

y=2[(x+2)" —4]+5 y==3[(x—-1)"-1] y——[(x-l—%) —%]+7

— 2 _ 2 _ 2

y=2c+2) -3 y=-3— 1y +3 y=—r+ 3y + 3

y=-3at x =-2, minimum y=3atx =1, maximum y= 2 atx=—3, maximum

y=4[x"=3x]+9 y=4[x"+5x] -8 1 y==2[x"+x]+17

y=4(x-3)-31+9 y=4x+3)Y-2]-8 y==200c+ 5= 41+ 17

y=4(x=3) y=4(c+ 3) =33 y=2t 3+ 3

y=0atx= 3, minimum y=-33atx=—-3, minimum y= 3 atx=—1, maximum

5 y=(x-2)7-4+3 y=(x+17>-1-24 ¢ y=(x—-1’-1+5

y=(x-2)>-1
minimum (2, —1)

y
>

| (27_1)

y=(e+ 1P =25
minimum (-1, —-25)

\ZT/=

-1,-25) 1 729

© Solomon Press

y= (-1 +4
minimum (1, 4)

y

0,5
(0, 5) 4.4

>
O | X
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d y=(x+47-16+30
y=(x+4)y+14
minimum (—4, 14)

y
(0, 30)
(4, 14)

=V

ol
g y=—[x"-8]-
y=—l(w—47-16] -
y=—x=47+9

maximum (4, 9)

Yy
T N
) \ o
0,-7)

joy=Gr3i-g el

— 324 3
y=@+3)y+y

minimum (-3, 3

(0,3)

~
|

o |uo

EN[Y

-

\ 4

=

0

m y=-2[x"+ 1x]+1
— 2
y==2[x+ )y -&1+1
y==20+ )+ g
1

maximum (-, §

1 9 Y
55~

I o]l V%

6 a =@x-242Y-8+5
=(x—242)-3
b x=22

e y=(x+1y7-1+1

=G+ 1)
minimum (-1, 0)

\ K,

1.0 |

h y=—[x2+4x]—

=V

y=—l(r+2) - 4] -

y=—(x+27 -3

maximum (-2, —3)

i

»

(=2, -3) 0 x
0,-7)

k y=4[x’+2x]+3

=4+ 17 = 1]+3

y=4@+17-1

minimum (-1, —1)

NS

X

110

n yzqf—5ﬂ+25
y=4(x-3)-
y=4@——)
minimum (3,

£

x

251 +25

ol(z,0

v

=

f y=—[x"-—2x]+8
—[(x—=1>-1]+8
y=—(x-17°+9
maximum (1, 9)

(1,9
(©,8)

/ ol

i y=(-$)7- % 4
_ 2
y=a=-3)-7
9

minimum (3, -5

y
A
o| "

2074

1 y=-2[x"—4x]-15
y=-2[(x-2)-4]-15
y==2(x-2)y-7
maximum (2, —7)

1 ,
(0] 2,-7) x
0, -15)

=]

y=3[x"— 4x]+2

y=3— 2y - 4]+2
y=3@-2y+2

3
minimum (3, %)

y
0,2
(

ol

W
W

5

)L

7 x* + 2x — 3—0

(x+k?=iK-3=0
@+@—E+3
x+k=+Vk*+3

x=—k+ k> +3

© Solomon Press



<C1> ALGEBRA Answers - Worksheet G
1 ax* +bx+c¢=0
C+byr -9
a a
b 2 b? c
+ 2 )y-2_+ L=
(x Za) 442 a 0
b 2 b? c b2—4ac
+ = :_—_
(x Za) 4q° a 442
x+i =+ 2 _4ac _ \/ 2 _dac
2a 4a2
o= b NvP-dac _ —bENb’—dac
2a 2a 2a
5 g yo “4E16-4 b “8%V64+16 ¢ y= 20£1400-364 o _ 2%V4+28
2 -2 2 2
_ —4£2{3 = 845 _ 206 _ 2+42
2 -2 2 2
x=-2+3 t=4+245 y=7orl3 r=—1%22
e go C18E34-24 o o o o g x= “leVi2i-108 = ~6%36-24
2 2 4
_ —18£10\3 _ 54425420 — L1+ _ 6123
2 2 2 (711 \/_) 4
a=-9+53 m=1(5+345) u=1(3+3)
i =1i—“2+2° j 2%-3x-2=0 Kk p=_/E¥¥-12 V649‘12 1 - 14-14=0
y=—L(1£20) _ 3i\/z+16 p= 17+ A7) . 14J_r\/1296+56
Lo 3% = laz6V7
4 2
x= -7 or2 t=7+37
mA~+14r-9=0 n 6 +4u—1=0 o 3’ —18y—4=0 p 4’ -8x—11=0
_ —14+196+36 _ —4+16+24 _ 184324148 _ 8++/64+176
2 12 6 8
_ —14+2J58 _ ~4x2410 _ 184293 _ 8415
2 12 6 8
r=-7+/58 u=1(=2+10)  y=3+1J93 x=1+ 115
3 2X-8+3=0
8+x/64 24 8+2J_ - 1\/—

(2—lJ_ 0) and (2+ 1410, 0)

© Solomon Press
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a b’—4dac>0

"

a b’—4dac=32
.. real and distinct

e b’ —4dac=0
.. real and equal

i b —4dac=4
.. real and distinct

m b’ —4dac=-7

.. not real

equal roots

s b —4dac=0
1-4p=0
P=7q

repeated root

b —4dac=0
4q° +49=0
4g(g+1)=0
q#0 . g=-1

b —4dac=0

a

b - 4ac=-11
.. not real

b* —4ac =13
.. real and distinct

b’ —dac=-11
.. not real

>
b*—4dac=1

.. real and distinct

x*+rx—2x+4=0 has equal roots

b —4dac=0
(r=2-16=0
P —4r—12=0
r+2)(r-6)=0
r=-2orb6

b’ —4dac<0

A/,

X

b —dac =—4
.. not real

b* — 4ac =53
.. real and distinct

b’ —4ac=0

.. real and equal
2 _

b”—4dac =

.. real and distinct

© Solomon Press

d

Ry

d b’ —4dac=24
.. real and distinct

h b*—dac=-7
.. not real

1 b*—4ac=-3
.. not real

p b —dac=-L%
.. not real



<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=4dx

¥ —4x—5=0
x+Dx-5=0
x=-lor5
b 9-(5-x)=2x(5-x)
22X —9x+4=0
(2x—1)(x—4)=0
x=1or4
5 oy = 20448
4
_ —5V2+498
4
_ 5\2x72
4
= 32 or%\/f

7 Y —10y+16=0
-2 y-8)=0
y=2"=2or8
x=1or3

9 a f(x)=—[x"—4x]+3

=—[(x—2)°'—4]+3
=—(x—2)7*+7

b turning point is (2, 7)

¢ —(x-2yY+7=2

x-27°=5

x=2i\/§

2 a AB=(6+2 7+ (k- 1Y =64+K-2k+1
=k -2k+65
b K -2k+65=10>=100
K-2k-35=0
(k+5)k-7)=0
k=-5o0r7

4 a y=-20x+3x]+3
=2+ Y- R13

_ 2
=2x+3)y+ £

~. turning point is (-3, %

b 3-5x-2x"=0
2x°+5x-3=0
(2x=1)(x+3)=0, x=-3or 1

y=3—5x—2x2 (0, 3)

.0/ o[ \G.0 >

6 a y=30"-3x]+k=3[(x-2)Y-2]+k
=3(x-3y-Z +k
. x-coordinate of P= 3
b y-coord of P=k— 2L =11 - k=11
socurveis y=3x"—9x+ 11
.. coordinates of Q are (0, 11)

b —4ac=0
4-4k(3-2k)=0
20 -3k+1=0
Qk-=1)(k-=1)=0
k=4 orl

8 equal roots

10 x = 5+425-12

a 6
= 15+ 13)
b x(x—1)=3(x+2)
X —4x—6=0
_ 4216424 _ 422410
2 2
= 2+410

© Solomon Press



‘C1 ALGEBRA Answers - Worksheet H page 2
11 a (x-2k°-4K+6=0 12 a xX-6x-3=0
(=26 = 4K — 6 _ 6J_r\/326+12 _ 6J_r:ﬁ
x —2k= 4K - =3+23
x=2k+\4k> -6 b y(2)*+y—-15)=0
b k=3 Y2y =5)y+3)=0
L x=6%/36-6 y=-3,00r 3
=6+ /30
13 ax=0= y=—p 14 a fx)=2[x"-3x]+5
y=0 = x=-lorp =2[(x—%)2—%]+5
Va :2(35_;)2"_%
y=(@+D(x-p) . A=2,B=-3,C=1
\ b minimum value of f(x) = &
(-1,0) g/@,O) x
(Oa_p)
b x=0= y=¢
y=0= x=-¢ [-q>0]
o, q)\&/y (x +¢q)’
ol (4.0
15 a x =)=/ 16 a = (k—4’-16+20
b lett=x" = 2°+1-6=0 = (k-4y+4
(2z—3)(¢+2)=0 b X’—kx+2k-5=0
t=-2or 2 2 discriminant = b* —4ac
but x=1¢" x=-8or & = k¥ —4Q2k-5)
= K —8k+20
using a = (k—4)y+4
forallreal k, (k—4)’>0
*. discriminant > 0
.. real and distinct roots for all real &
17 a (P+2x-3)x"—3x—4)= x’(X’ —3x—4)+ 2x(x* = 3x —4) = 3(x* - 3x — 4)

xt =3y
=
(P +2x=3)x*=3x—4)=0
x+3)x-Dx+DHx-4)=0
x=-3,-1,10r4

— 4P+ 2x°
— 137 +x+12

—6x°

—8x =3 +9x+ 12

© Solomon Press
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<C1> ALGEBRA

1 a 3x=2x+1 b x-6=1x-4 c 2x+6=3—4x
x=1 x=4 x=-1
x=1,y=3 sLox=4,y==2 Lox=—1,y=5

d subtracting e 2x+4y+22=0 f 6x+6y+8=0
y+4=0 2x=3y+1=0 15x-6y—15=0
y=—4 subtracting adding
“x=T7,y=-4 7y+21=0 2Ix-7=0

y=-3 x=1
Lx=-5y=-3 Lx=1,y=-3

2 a x+2=x"-4 b 4x+11=x"+3x—-1 ¢ 2x—1=2x"+3x-7
¥-x—6=0 X—x—12=0 2 +x—6=0
x+2)(x-3)=0 x+3)x-4)=0 2x=-3)x+2)=0
x=-2or3 x=-3or4 x=-2or3

- (=2,0) and (3, 5) - (=3,-1)and (4, 27) o (=2,-5)and (2, 2)

3 a subtracting b adding c y=2x-5
X =x-2=0 2= T7x+3=0 sub
(x+DEx-2)=0 Q2x-DE-3)=0 X'+ (2x -5 =25
x=-1or2 x=1or3 ¥ —4x=0
x=-1,y=4 x=1,y=-1 x(x—4)=0
or x=2,y=7 or x=3,y=-6 x=0or4
x=0,y=-5
or x=4,y=3
d y=2x+10 e y=1-—x f y=1-x
sub. sub. sub.

¥+ 2x(2x+10)+15=0 X¥=2(1-x)—(1-x*=7 3x*-x—(1-x*=0

X +4x+3=0 xX=4 2 +x-1=0

x+3)x+1)=0 x=x2 2x-1Dx+1)=0

x=-3or-1 x=-2,y=3 x=-lor
x=-3,y=4 or x=2,y=-1 x=-1,y=2

or x=-1,y=8

g y=4-x

sub.

27+ x(d—x)+ (4 —x)=22

X =2x-3=0
x+DHx-3)=0
x=—-lor3
x=-1,y=5
or x=3,y=1

x=2y

sub.

2y) =4y -y =0

3P —4y=0

y@y-4)=0

y=0or %
x=0,y=0

|+

— 8 —
or X=3,Yy=3

© Solomon Press

— 1 — 1
or X—E,y—E

i y=3-3x

X +x(3-3x)=4
X —6x+8=0

x-2)x—-4)=0
x=2or4
x=2,y=0

or x=4,y=-3



ALGEBRA Answers - Worksheet |  page 2

j y=2x-3 k y=2x-7 I y=5-3x
sub. sub. sub.
20+ (2x=3)— (2x=3)’=8 X’ —x(2x-7)+(2x=7=13 x*=5x+(5-3x)’=0
X =Tx+10=0 X =Tx+12=0 2 =Tx+5=0
x-2)x—-5)=0 x-3)x-4)=0 2x-5(x-1)=0
x=2or5 x=3or4 x=1lor 3
x=2,y=1 x=3,y=-1 x=1,y=2
or x=5y=7 or x=4,y=1 or x=3,y=-3
m x=2y+10 n y=3x-2 o x=3y—-17
sub. sub. sub.
3(2p+10Y—p(2p+10) =36 2x* +x-4(3x-2)=6 (3y—17)+(3y—17)+2)*~52=0
Y+ 10y +24=0 2% —5x+2=0 Y =9y +20=0
y+6)y+4)=0 2x-1Dx-2)=0 v-49Hr-5=0
y=—6or—4 x=1or2 y=4or5
x=-2,y=-6 Looox=1dy=-2 s x=-5,y=4
or x=2,y=-4 or x=2,y=1 or x=-2,y=5
a subtracting b y=x-5 c y=T7—-4x
1 +2y+1=0 sub. sub.
y
142 +y=0 x(x—35)=6 3 _2(7-4x)+4=0
X
2P +y—1=0 ¥ =5x—6=0 3-2x(7—4x)+4x=0
2y-D+1)=0 x+1Hx-6)=0 8x*—10x+3=0
y=-lor % x=-lor6 4x-3)2x-1)=0
x=-5y=-1 s x=-l,y=-6 x=1or3
or x=4,y=1 or x=6,y=1 Lo x=1,y=5
or x=23,y=4
5-x=x"-3x+2 6 3 l=3H» Lox—1=4dy
X —=2x=3=0 @y =)' L 3x—-6=2+2
x+Dx-3)=0 6x—16=4y
x=-lor3 = O6x—-16=x-1
P and Q are the points (-1, 6) and (3, 2) x=3
2 __ 2 2 . — —
PO'=3+1)+(2-6) Lo x=3,y=1
PO= 32 =42

AB—AN3 +2B/3 —6=93 -1
A and Bintegers .. AB-6=-1 (1) and -4+2B=9 (2)
2) => A4=2B-9

sub. (1)  BQ2B-9)—6=—1 — 2B -9B-5=0
2B+ 1)(B-5)=0
B=—J or5

Binteger ... B=15 = A=1,B=5
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Answers - Worksheet J

2x<6
x<3

5x >-15

x=>-3

i x<l14

Ty+21-6y+2<0
y<-23

x-Dx-3)<0
L/
‘1 3

Sl<x<3

A 4

(x—1)(x-35)>0

Snx<lorx>5

i X+2x—-63>0
(x+9)(x-7)20

\ T /
—9\_\/7

Sx<-9orx=>7

A 4

b 3x>21 c 2x>8
x=7 x>4
f %x<1 g 9x=>54
x<3 x=6
j 4x<-10 k 2<3x
x< -3 x> 2
b 4p<2
pP< 3
e 15<3u
u>>5
h y>-13
k 3—6:1<t—4
77t
t>1
n 20-8x>21-6x
—-1>2x
x< -3
b (x+2)x-2)<0

¢ (x+5x+3)<0

3x <36
x<12
3x<—4

x< -4

1 5>2x

x<10

6 <2x
x>3

2b>9
b> 2

i —20<4p
p=-5

1 6+2x>24—-4x
6x>18

x=>3
12u—3-5u+15<9
Tu<-3

< _3
u 7

d +2x—8<0
x+dHx-2)<0

\[/; \

/L \ M

-2 2 -5 -3 —4 2
So—2<x<2 S5 <x <3 So—4<x<2
f X*+4x-12>0 g (x+7)x+3)20 h ¥*-9x-22<0

(x+6)(x—2)>0

|/

(x+2)x—11)<0

-6 2

SLx<—-6orx>2

j &x+6)x+35)>0

\_/]

N

k x*—7x—
(x+3)(x—-10)<0

-7 -3 ‘ - —2‘ T
Sx<-Torx=>-3 so2<x<1l

1 xX*=20x+91>0
(x=7)(x—-13)=0

30<0

/ >

6 -5 ‘ - —3‘
S x<—-6orx>-5

© Solomon Press

So=3<x<10

10

i,

Snx<T7orx=>13
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4

a Xx-DHx-4)<0

L

b 2r+1)(r-3)<0

N

7 —1
2 2‘ 3

IA

x<4

=

=1 <r<3

d y-DHy+5)>0

e (4m+1)(m+3)<0

e

.-.y<—50ry>% _.._3<m<_%
g a’—8a+15<0

h x2+4xg7_2x
(a—3)a—-5)<0

x2+6x_7S0
(x+7)(x_1)SO

/.

-

s 3<a<s

-7 1

s—7<x<1

j 2 +x>x"+6
X2+x_6>0

(x+3)(x—-2)<0

|/

-3 ‘2

K Su—6u’<3—4u
20 =3u+1>0
Qu-1Du-1>0

L

L
2

.',_3<x<—2 ".u<%0ru>1

m )’ —4y+4<2y-1

n p’+5p+6220
RS P t5p—1420
-Dr-5<0 o+ HE-2)20
_7 ‘ 2 »

1Syss

wp<=Torp=2

© Solomon Press

Answers - Worksheet J

C 3p2+P—2S0
Gp-2)(p+1)<0

]/

—ISpS%

f 22-9x+10>0
(2x—5)(x—2)>0

N

SLox<2orx=

E
2

iy Hoy>2-10
V+7y+10>0

»+5)r+2)>0
N
—5~—"22

Ly<-=Sory>-2

3t2_8t_3£0
(Bt+1)(t-3)<0

\J /.

<t<3

w|._‘

0 26+4x<6-5x—x>
X+9x+20<0
(x+5)(x+4)<0

/1.

S5 <x<—4

page 2
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Answers - Worksheet J  page 3 |

a for critical values b for critical values
Lo 2%+ o= 6£\36-16
2 2
2+
L= 2E2\2 Lo 625
2 2
x=-1% \/5 x=3% \/_

C

for critical values d for critical values
= 6++/36+44 = -4+16-4
-2 2
= 6+45 = 4423
-2 2
x=-3+2+5 x=-2+.3

-

x <3-/50rx>3+5

\[/;

—1-2<x<-1+2

a equal roots
o b —4ac=0
36 -4k=0
k=9

¢ no real roots
. b*—4ac<0
9—-4k<0
9 <4k
k> 2

e equal roots
s b —4dac=0
1+4k=0
k= —

1
4

g real and distinct roots
s b —4dac>0
4—4(k-2)>0
12 > 4k
k<3

i no real roots
" b*—4ac<0
K —4Q2k-3)<0
K —8k+12<0
(k—2)(k—6)<0
2<k<6

N/

‘26

»
!

./ ‘\;

325 <x <=3+2+5

x<-2-+f3 or x>-2+./3

real and distinct roots
oo b —4dac>0
4—-4k>0
4> 4k
k<1

real roots

o b —4dac>0
F-1620 T
(k+4)k-4)=0
k<-4ork=>4

\ 4

_4‘

no real roots

. b’ —4ac<0
K +12k<0
k(k+12)<0

-12<k<0

_1\2\/%0 g

equal roots

oo b —4dac=0
K —8k=0
k(k—8)=0
k=0or8

real roots

. b*—4ac>0
(k=1 =36>0
K —2k—-3520
(k+5)k—-7)=0
k<-Sork=>7

\T/

~7
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<C1> ALGEBRA Answers - Worksheet K

1 a4>3y 2 2’-5n-12<0
y<?8 (2n+3)(n-4)<0

b x-2)x-6)=0 -3 4
2 —%<n<4

x<2o0rx26 ninteger .. n=-1,0,1,2,3

4 O’ —6x+1<5x—1
O —11x+2<0
Ox-2)x-1)<0

3 a (x+8)=15xx
820.5x

6
x<16
x*+8x— 18020 2<x<1
(x+18)(x—10)20 I8 10

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

but x > 0 (width > 0)
andx<16 .. 10<x<16
5 x=yp+8 6 3 —11t—-4>27— 14

sub. y(y+8) <240 F+3t—42>0
Y +8y—240<0 (t+4(r-1)=0
(y+20)(y—12)<0 —4 1

-20 12 t<—4dort>1

—20<y<12

Xty=y+8+y=2y+8
. max value of (x +y) =2(12) + 8 =32

7 a 2X*+2x—kx+8=0 8  letheightbeh .. h*=@Br—4)7 -/
real and distinct roots but A <24
s b —4dac>0 oo R <24
Q-kP-64>0 (Br—4)>-1<576
4—4k+k-64>0 P =3r—70<0

K — 4k — 60> 0 r+NDr-10)<0
b (k+6)(k—-10)>0 =7 10
) 10 -7<r<10
k<—-6ork>10 .. maximum value of » = 10
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Answers - Worksheet L

b 3-10=17
=27
y=3

x= -10£+/100-52

a =(x-3)-9+11

=(x-3)Y+2
b VA
11
3,2)
0 X
2x\/§ +9=x\/§
xV3 =-9
9 B
=_x¥ =33
x= x 3

a 42x — 49 =9y’

a
2
_ —IOiz'm Ox? — 42x +49 =0
= ‘“’im Bx—7)*=0
= 5+23 x=1
b b 2+@p+)=2p(y+1)
\ { 2’ +y-3=0
—5-23 5423 Qy+3)y-1)=0
x<-5-2+/3 or x>-5+2.3 y=-3orl
p=x+3 a x =364 =4
sub. x=4"=16
2 2 14 B+l _ B+l _2B+3 _ (B+D2VB+3)
3% = 2x(x +3) + (x +3)*=17=0 L i D
¥ =4 = 1(6+33 +23 +3)
x=%2 :3_;_%\/5
wx=-2,y=lor x=2,y=5 .'.a=3,b=%
a letdbe(2,4) 10 a 2x<7
o AP = (k= 2) + (k- 4) x< 1
AP<3 . (k=2 +(k—4)<9 b 2xX*+x<1
5K —16k+11<0 2 +x—1<0

N~

b (5k—11)(k—1)<0 Q2x-D(x+1)<0
_[lvl. -
I<k<i 1 4 ~l<x<1

© Solomon Press



‘C1 ALGEBRA Answers - Worksheet L page 2
11 fxx) = 2[x° — 4x] + 5 12 NI E]
a f(x)=2[x"— 4x] a =23 <
_ 2 _
=2[(x—2)*—4]+5 =243 - 33
=2(x—2* -3 =13
b (2,-3) Gaxix
16x
¢ 2(x-2P-3=0 =4x
x—2=i\/§
x=2% %x%
x=2i%\/€
13 no real roots 14 a AM=14C=2+243
. b*—4ac<0 BM? = AB* — AM?
4K — 4k +6) < 0 =@4+BY-2+2B)
-k-6<0 =16+83 +3-(4+8+3 +12)=3
(k+2)k-3)<0 273 . BM=+3
-2<k<3 b =1 xACxBM
=L x@4+43)x 3
=143 +12)=6+23
15 @) 7=2Y"? 16 LHS=x*2x*-3x-9)—x(2x*—3x-9)
4y+14=3y+9 +3(2x* = 3x-9)
y=-5 =2x* =37 — 9x® — 207 + 3x7 + 9x
+6x* — 9x — 27
=2x* - 5x° =27
sA=2,B=-5and C=-27
17 a X+4x+k=0

(x+2)—4+k=0
x+2=+/4—k
x=-2+-J4—k

b real roots only if 4 —k>0
s k<4

c k=-4

. x=—2i\/§

x==-2= 2\/5

© Solomon Press



<C1> ALGEBRA Answers - Worksheet M

1 P+3x+2<12 2 a =82 -22=62
¥ +3x-10<0 b =x+12x +36+4x—12+/x +9
x+5x—-2)<0 =5x+45
-5 2
—5<x<L2

3 a (2,00 =0=8-2p+q (1) 4  2x-232 =98 —x

(3,0) = 0=18+3p+q (2) 3x=232 + /98
2)=(1) 0=10+5p = p=-2 3x=8+2 +72
sub. = g=-12 3x =152
b x-coord = _22+3 =1 x=52
y=-3= (3.-%
5 a real and distinct roots 6 H"=2""
. b*—4dac>0 dx=y-1 (1)
16k* — 12k >0
Al* - 3k>0 @BHF=3"!
k(4k—3)>0 8x=y+1 )
b
Iand (2) = y=4x+1=8x-1
dx=2
0 3 x=1,y=3
k<00rk>%
7 a LHS=(x-1y-% 8 a (y+3)(y-5<0
Ceotrod
ca=-1,b=-1 -3 5
b x=1 -3<y<5
b x2-x)=4(x-3)
X+2x—12=0
_ 2+J4+48 _ 24213
2 2
x=—1i\/ﬁ
9 2942 = (2 10 a t-2/=3t-15
x*+2=3x 20 +2t-15=0
o3y t2=0 = 2444120 _ 2124 _ 242431
4 4 4
(x-1Dx-2)=0 t=1(-1£+31)
x=1lor2 b (*+2)(x*-3)=0
x* = -2 [no solutions] or 3
x=i\/§
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‘C1 ALGEBRA Answers - Worksheet M page 2
11 X*+4x-2120 a 3" =3%3")=9)
(x+7)(x-3)=0 b 9*—10y+1=0
—7 Yy-DHy-1)=0
x<-Torx>3 y=3=3.1
wx=-2,0
_ _ _ 2x+7
13 a =25x3 =475 - =
b 64 <75 <81 sub. zxz—(2x3+7)2—7=o
8<53 <9 18— (2x +7)* - 63=0
n=_8 X —2x—8=0
x+2)x—4)=0
x=-2or4
wx=-2,y=1or x=4,y=5
_ x+1 _ 2\v -3
15 a = 48 _ Joo a 57'=(5%
=4 - 50 x+1=2y-6
=2-52 =
_ 2 _4-32 _ 204-32) 2—1 _ 4z
44302 4-32 16-18 b (4) 4
= -1(@\2 -6) 2-2=z
=3-22 x=2—7 5 z=22y-7)-2
z=4y—-16
17 a (x—k2-B—-k=0 a é—y=%
x—k=%Jk* +k 2-2y"=3y
x=k+t K +k 2)°+3y-2=0
b realroots .. K*+k>=0 b 2y-1)(+2)=0
k(k+1)>0 y=-2,1
x=y"=-32, 1
-1
k<-lork=0
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Answers - Worksheet N

b x> =27
x? =327 =3
x=3"=9

a = 83 —43 +53
- 93

b = 10-43 +53 -6
= 4+ .3

a S.A =217+ 2mrh =21 + 24
S.A<I128mn .. 2w’ +24mr <1287

P+ 12r< 64

P+12r—64<0

b (r+16)(r—4)<0

-16<r<4 -16
.. maximum value of r =4

a x=5

b (25 +l:(22)y
S5p+5=2y
y=-3

CHk+3+KE=0

= (+ik’-1F+3+K=0

= x+ k=233
= x=—lkt -3K-3

realk = k>0
= -3k -3<0

*. no real roots

4

10

x=16-3y

sub. (16 —3y)* — (16 — 3y) + 2)° = 46
Y =8y+15=0
(-3)(y-5=0
y=3or5

~x=lLy=5o0or x=7,y=3

a fx)=(x-22)-8+11
=(x-22)+3

.'.a=1,b=—2\/5 andc=3

b turning point is (2\/5,3)
yA
y=1x)
(0, 11)

(2+2,3)
0 X

8x/x =4x
4x2Jx —1)=0
x#0 .. \/; :%
2

Y=

x=(

=
EN

a -5t

b A-5t+6=0
(t—2)t-3)=0
t=2,3
x=r=49

a () 1=2°
6x—3=5

xX=

IS

b (3*1)}’*2:34
—-y+2=4
y==-2
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Answers - Worksheet N page 2 |

11

13

15

17

2 —Tx<x*—4x+4
2
x =3x—-4<0

(x+1)x-4)<0

-1<x<4

a By-1D2y+9)=0

— 9 1
y= -3 03y

b equal roots

" b’ —4ac=0
K-64=0
k=+8

x=3y+1

sub.
Gy+ 1 +2@By+1)+y*=9
2P +y—1=0

Zy-DHy+1)=0
y=-lor 1
(=2, —l)and(z, 2

a f(x)=2[x"—6x]+19
=2[(x-3)"-9]+ 19
=2(x—3)+1

real x =>(x—3)220
=2x-3) +12>1
= fx) > 1
b 2x*—12x+19<9
X —6x+5<0
x-Dx-5<0

1<x<5

2 2 3«/14 _ 23V2+4)

12

3W2-4

33—

3J—43J—+4 18-16 :3\/§+4
V2 o 3\/—\/—1_(3\/—)(\/—1)

V2

T 32-4 241

14 a

16 a

18 a

© Solomon Press

PERN CEU RN 2-1
G-V2)V2 -1

342 —3-2++2 =442 -5

2 32 35 44-442 -5)

= 9-2

i 4X:(22)x:22x:(2x)2: yz
i 277 '=2"x2"=
let y=2" = y*=9(1»)+2=0
-9+4=0
Zy-Dy-4=0
y=2"=1or4
x=—-lor2
(x+1ay-1a+b=0
a*—4b
4

:i\/a2—4b
2

(x+%a)2=%a2—b=

2
—4b
x+la=i\/a
2 4
la + va2—4b
sa *
2

—at~a*—4b

2
for repeated root,

a
= b=

x:
—4b=0
1,
4

1—2\/3 +5
= 6 2\/_

_ﬁ)z





