Solutions to Quadratics — Test A Fundamentals ¥ Challenge  Expert

1. a) x*—2x=35
X =2x-35=0 Ml
S (x=7)(x+5)=0 M1
Lx=T7orx=-5 Al
b) (,\‘+2)z:7,\‘
S(x+2)(x+2)=—x
Xt 4+4x+4=—x
X 45x+4=0 MI
SL(x+4)(x+1)=0 M1
Sx=-4 or x=-1 Al
¢) x(x+1)=6
X +x=6
X +x-6=0 Ml
s(x+3)(x-2)=0 M1
Lx=-3 or x=2 Al
d) (x+3)(x+4)=x+4
X3 +HAx+12=x+4
X+ TIx+12=x+4
X +6x+8=0 M1
.‘.(x+4)(x+2):0 M1
Sx=—4or x=-2 Al [12 Marks]|

Technique: Use the quadratic

_(_3)ir (_3)2_4(2)(_]) 3i\/17 < ~bi\1b2—4c1c

X = = M1 formula: x =
2(2) 4 2a
3+4/17 3-17
= or x = Al
4 4 Technique: Rearrange the

b) Sx?=2x+3..5x2-2x-3=0 <« equation into the form

a=5,b=-2,c=-3 ax? +bx+c=0 first

L (DEN2) 406)(3) _2xar60 2:6a 248

) 2(5) 10 10 10

.'.,\‘:~g or x=1 Al
5

5 Technique: Rearrange the
c) (2,\‘ +3) = (2,\‘ + 3)(2,\‘ + 3) =8 < equation into the form
2 —
S AXT+6x+6x+9=8 ax” +bx+c =0 first

SAXT#12x+1=0 M1
a=4,b=12, c=1

—12£127 -4(4)(1) 12414416

X =

2(4) - 8
_l2xVig 1282 3x2V2
8 8 2
_ 593
- x%zﬁ o x:% Al [7 Marks]
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3 a) X —dx+4= [\——j—~(i]
2
=(x-2)"-2*+4=(x-2)" =0 MI1
.. x =2 (one repeated root) Al
b)  x*+6x+3=(x+3)-3"+3=0
S (x+3) ' -6=0 MI
S (x+3) =6
.'.x+3:i\£
-:—3+\£ or x=-3-6 Al
9) +5x-1=0

2
5Y 29
+ — _—=
2) 4
+§) :§ M1
2 4
) 29 29
X+—==%|—=F——
2 4 2
5 29
X=——F—
2 2
5 29 5 V29
X=——+——orx=————— Al
2 2 2 2

=(x+1)’ -1>=5=(x+1)" -1-5

:(,\'+1)Z—6 (where p=1, ¢g=1 and r=-6) Al

5. 25> —4,\-+8:2(,\~2—2,\-)+8

:2((,\'~1)2

—12)+8 M1

6. a)  f(x)=3x-15..7(2)=3(2)-15=6-15=-9 Al
g(x)=x>+11x+1..g(5) =5 +11(5)+1=25+55+1=81 Al
b f(x)=g(x)
3x—15=x> +11x+1

X+ =3x+1+15=0

X +8x+16=0 M1
S(x+4)(x+4)=0 M1

.. x =—4 (one repeated root) Al

|6 Marks|

|2 Marks]

|S Marks|

Technique: Halve the coefficient
of x and then take away its
square, i.e.

2 2
EHax=[x+2| - E)
2 2

Solutions to Test 2.2a — Quadratics — version 1.1

Page 2 of 3

© ZigZag Education. 2018



b)

d)

a=5,b=12, c=8

b* —4ac =12 —4(5)(8)

=144-160=-16 Al

—16<0..noreal roots Al
g(x)=(-x+6)(2x+3)

=-2x" -3x+12x+18

=-2x"+9x+18 Ml

a=-2,b=9,c=18
bz—4ac:92—4(—2)(18):81+144:225 Al
225> 0 .. two real roots Al
a=3,b=-6,c=2

b? —4dac =(~6) -4(3)(2)=36-21=12 Al
12 >0 .. two real roots Al
J(x)=(2x+8)(3x—4) = 6x* —8x +24x-32
=6x> +16x-32 M1

a=6,b=16, c=-32

b* —dac = 16> —4(6)(-32) = 256+ 768 =1024 Al

1024 >0 .. two real roots Al

8. 2x=d4x+3
cAxt =4x+3
. Ax*—4x-3=0 Ml

a=4,

_—(4)£Y(-4) -4(4)(-3) _4xi6+48

b=-4,c=-3

4464 418

SoX=

2

a=1,

2(4) 8 8

b=k,c=4

b*> —4ac =0 for one repeated root M1

So there is one repeated root if k* —4(1)(4)=0 M1
58 =16 k=24

k=4 or k=-4 Al

10. a=2,

b=-5,c=4

b* —4ac =0 for one solution M1
So there is one solution if (—5)2 -4(2)4=0 M1

..25=84
A :2—5 Al
8

1 ; 3
or x = . (both solutions allowed as x > ~i) Al [3 Marks]

TOTAL 53 MARKS
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