IDENTIFY THE METHOD, THEN SOLVE

X*+7x=0
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IDENTIFY THE METHOD, THEN SOLVE

X*+8x+16=0

Y11 mathscafe.net tgc%o
Quadratics practice Lorna Brown © 2026 L

IDENTIFY THE METHOD, THEN SOLVE

xX’=-11x+24=0
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IDENTIFY THE METHOD, THEN SOLVE

x2=-5x-24=0
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IDENTIFY THE METHOD, THEN SOLVE

x*=-36=0
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IDENTIFY THE METHOD, THEN SOLVE

X>+9x+14=0
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IDENTIFY THE METHOD, THEN SOLVE

xX*+3x-28=0
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IDENTIFY THE METHOD, THEN SOLVE

x% + 5x =24
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---------------------------------------------------------------------------------

Discriminant: b?> - 4ac = 0% - 4 x 1 x (-36) = 144,
which is a perfect square, so it factorises
Method: difference of two squares
Why: two terms, a minus sign, and both are perfect
squares (x* and 6%). The discriminant is a perfect
square (144).

(X+6)(x-6)=0

XxX==6orx=6

S
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Discriminant: b> - 4ac=7>-4 x 1 x 0 = 49, which is
a perfect square, so it factorises
Method: common factor
Why: there is no constant term, so every term has
an x. Take x out.

X(x+7)=0

X=0o0orx+7=0

x=0o0rx=-7
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Discriminant: b> - 4ac =9*-4 x 1 x 14 = 25, which is
a perfect square, so it factorises
Method: factorise: two numbers

Why: a = 1 and the discriminant is a perfect square
(25), so it factorises. Find two numbers that
multiply to 14 and add to 9: 2 and 7.

xX+2)(x+7)=0

X==20rx=-7
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Discriminant: b? - 4ac=8%-4x 1 x 16 = 0, which is
zero, so one repeated solution (a perfect square)
Method: perfect square
Why: the discriminant is 0, so the roots are the
same. First and last terms are squares and 8x = 2 x
X x 4,

(x+4)Y?=0

X+4=0
X = =4 (one repeated solution)
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Discriminant: b?> - 4ac =3*-4 x 1 x (-28) = 121,
which is a perfect square, so it factorises
Method: factorise: two numbers

Why: the discriminant is a perfect square (121). c is
negative, so the signs differ, and the larger number
takes the sign of b: 7 and -4.

x+7)(x-4)=0

x==70rx=4
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Discriminant: b> - 4ac = (-11)’ -4 x 1 x 24 = 25,
which is a perfect square, so it factorises
Method: factorise: two numbers

Why: a = 1 and the discriminant is a perfect square
(25). c is positive and b is negative, so both
numbers are negative: -3 and -8 multiply to 24 and
add to -11.

x=-3)(x-8)=0
x=30rx=8
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Discriminant: b?> - 4ac =5 -4 x 1 x (-24) = 121,
which is a perfect square, so it factorises
Method: factorise, after making one side O

Why: the equation is not equal to O yet. Subtract 24
first, then the discriminant is 121 (a perfect square),
so it factorises.

x*+5x-24=0

xX+8)((Xx=3)=0

x=-8o0orx=3
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Discriminant: b? - 4ac = (-5)*> - 4 x 1 x (-24) = 121,
which is a perfect square, so it factorises
Method: factorise: two numbers

Why: the discriminant is a perfect square (121). c is
negative, so the signs differ, and the larger number
is negative because b is negative: -8 and 3.

x=-8)(xx+3)=0

XxX=8o0orx=-3
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IDENTIFY THE METHOD, THEN SOLVE

x2=7x-12
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IDENTIFY THE METHOD, THEN SOLVE

xX’=-4x-1=0
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IDENTIFY THE METHOD, THEN SOLVE

X’-8x+5=0
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IDENTIFY THE METHOD, THEN SOLVE

x2=-6x+10=0
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IDENTIFY THE METHOD, THEN SOLVE

X>+6x+3=0
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IDENTIFY THE METHOD, THEN SOLVE

x*+10x+20=0

Y1l mathscafe.net &%
Quadratics practice Lorna Brown © 2026 ) [

IDENTIFY THE METHOD, THEN SOLVE

X>+4x+9=0
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IDENTIFY THE METHOD, THEN SOLVE

x*+14x+49=0
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Discriminant: b? - 4ac = 6*- 4 x 1 x 3 = 24, which is
positive but not a perfect square, so it will not
factorise nicely

Method: complete the square

Why: no pair of integers multiplies to 3 and adds to
6, and the discriminant is not a perfect square, so it
will not factorise. Complete the square.

x+3)?*-9+3=0

(X +3)72=6
X+3=%6
X==3+yb6borx=-3-6
S
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Discriminant: b? - 4ac = 10> -4 x 1 x 20 = 20, which
is positive but not a perfect square, so it will not
factorise nicely

Method: complete the square

Why: the discriminant is 20, not a perfect square,
so it will not factorise. Half of 10 is 5.

(x+5)%-25+20=0

(x+5)*=5

X+5=%5
X==5+y50rx==-5-y5
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Discriminant: b?> - 4ac = 4% - 4 x 1 x 9 = =20, which is
negative, so no real solutions
Method: none needed: no real solutions
Why: the discriminant is negative, so the parabola
never reaches the x-axis. Completing the square
shows why: (x + 2)*> + 5 = 0 has (x + 2)? = -5, which is
impossible.

xX+2)?>*+5=0
No real solutions
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Discriminant: b?> - 4ac = 14* - 4 x 1 x 49 = 0, which
is zero, so one repeated solution (a perfect square)

Method: perfect square

Why: the discriminant is 0, so there is one repeated
root. 49 =7and 14x =2 x x x 7.

x+7)?=0
x = -7 (one repeated solution)
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Discriminant: b?> - 4ac =(-7)’-4 x1x 12 = 1, which
is a perfect square, so it factorises
Method: factorise, after making one side O

Why: move everything to one side so the equation
equals 0. The discriminant is 1, a perfect square, so
it factorises.

x2-7x+12=0
(x=-3)(x-4)=0

x=30orx=4

e
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Discriminant: b? - 4ac = (-4)* -4 x 1 x (-1) = 20,
which is positive but not a perfect square, so it will
not factorise nicely
Method: complete the square
Why: the discriminant is 20, not a perfect square,
so it will not factorise. Half of -4 is -2.

(x-22-4-1=0

(x-2)*=5

X=-2=%x/5
XxX=2+y50rx=2-y5

S
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Discriminant: b> - 4ac = (-8)* - 4 x 1 x 5 = 44, which
is positive but not a perfect square, so it will not
factorise nicely
Method: complete the square
Why: the discriminant is 44, not a perfect square,
so it will not factorise. Half of -8 is —4.

(X-4)2-16+5=0

(x-4)*=11

X-4=z%x 11
X=4+yllorx=4-y11

S
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Discriminant: b> - 4ac = (-6)’-4 x 1 x 10 = -4,
which is negative, so no real solutions
Method: none needed: no real solutions
Why: the discriminant is negative. Completing the
square: (x — 3)*> + 1 = 0 would need (x - 3)* = -1,
which is impossible.

x=-3)?+1=0
No real solutions
Y1l mathscafe.net g.c'sé
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IDENTIFY THE METHOD, THEN SOLVE

3x* =175
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IDENTIFY THE METHOD, THEN SOLVE

(x-1)>=7
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IDENTIFY THE METHOD, THEN SOLVE

x?=-20=0
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IDENTIFY THE METHOD, THEN SOLVE

x*=-12x+36=0
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IDENTIFY THE METHOD, THEN SOLVE

(X + 3)? = 25
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IDENTIFY THE METHOD, THEN SOLVE

xX’+9=0
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IDENTIFY THE METHOD, THEN SOLVE

X*+2x-5=0
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IDENTIFY THE METHOD, THEN SOLVE

x*-3x-40=0
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Method: square roots

Why: it is already a squared bracket equal to a
number, so square root both sides and remember *.

X+3=+5
X+3=50orx+3=-5

X=20rx=-8
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Discriminant: b> - 4ac = 0> -4 x 1 x 9 = -36, which is
negative, so no real solutions
Method: none needed: no real solutions

Why: x* = =9, and a square can never be negative.
The discriminant is -36.

x*=-9

No real solutions
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Discriminant: b? - 4ac = 2* - 4 x 1 x (-5) = 24, which
is positive but not a perfect square, so it will not
factorise nicely

Method: complete the square

Why: the discriminant is 24, not a perfect square,
so it will not factorise. Half of 2 is 1.
(x+1)2-1-5=0
x+1)Z=6
X+1==%x/6
X==1+yborx=-1-y6
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Discriminant: b? - 4ac = (-3)* - 4 x 1 x (-40) = 169,
which is a perfect square, so it factorises
Method: factorise: two numbers

Why: the discriminant is a perfect square (169). c is
negative so the signs differ, and the larger number
is negative because b is negative: -8 and 5.

x=-8)(x+5)=0

x=8o0orx=-5
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Method: square roots (or difference of two
squares)

Why: there is no x term, so isolate x* and square
root both sides.

x? =25
X=%5

X=50orx=-5

e
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Method: square roots
Why: a squared bracket equals a number. Square
root both sides with +. 7 is not a square number, so
leave V7.

x-1==%y7
X=1+y7o0rx=1-y7

S
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Method: square roots
Why: there is no x term. 20 is not a square number,
so it is not a difference of two squares: use square
roots.

x? =20

X=%20=%2/5
X =2/50r x=-2/5
Y11 mathscafe.net é'csé
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Discriminant: b?> - 4ac = (-12)’-4x1x 36 =0,
which is zero, so one repeated solution (a perfect
square)
Method: perfect square
Why: the discriminant is 0. 36 = 6> and 12x = 2 x x x
6.

(x-6)>’=0
X = 6 (one repeated solution)
Y11 mathscafe.net Céc
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EXTENDED: IDENTIFY THE METHOD, THEN SOLVE

2x*+11x+5=0
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EXTENDED: IDENTIFY THE METHOD, THEN SOLVE

2x*=-5x-3=0
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EXTENDED: IDENTIFY THE METHOD, THEN SOLVE

4x*-9=0
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EXTENDED: IDENTIFY THE METHOD, THEN SOLVE

3x*=-12x=0
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EXTENDED: IDENTIFY THE METHOD, THEN SOLVE

3X*>+10x+8=0
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EXTENDED: IDENTIFY THE METHOD, THEN SOLVE

6x*’=-x=-2=0
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EXTENDED: IDENTIFY THE METHOD, THEN SOLVE

4> +12x+9=0
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EXTENDED: IDENTIFY THE METHOD, THEN SOLVE

2x*-8=0
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---------------------------------------------------------------------------------------------------------------------------------------------------------------

Discriminant: b> - 4ac = 10> -4 x 3 x 8 = 4, which is a Discriminant: b? - 4ac = 11> - 4 x 2 x 5 = 81, which is

perfect square, so it factorises : a perfect square, so it factorises

Method: factorise: the ac method Method: factorise: the ac method

Why: the discriminant is 4, a perfect square, so it :  Why: ais not 1 and the discriminant is a perfect

factorises. a x ¢ = 24: numbers that multiply to 24 . square (81), so it factorises. a x ¢ = 10: find two

and add to 10 are 4 and 6. numbers that multiply to 10 and add to 11: 1 and 10.

3X*+4x+6x+8=0 2x*+Xx+10x+5=0
X(3X +4) +2(3x + 4) = 0 P Xx(2x+1)+52x+1)=0
(Bx+4)(x+2)=0 P (@2x+1)(x+5)=0
x=—iorx=—2 x=—lorx=—5
2

Y11 mathscafe.net (géé EE Y11 mathscafe.net 5%
- Quadratics practice Lorna Brown © 2026 L :  Quadratics practice Lorna Brown © 2026 ) [
e e

Discriminant: b? - 4ac = (-1)> - 4 x 6 x (-2) = 49, Discriminant: b? - 4ac = (-5)* - 4 x 2 x (-3) = 49,

which is a perfect square, so it factorises : which is a perfect square, so it factorises

Method: factorise: the ac method Method: factorise: the ac method

Why: the discriminant is 49, a perfect square. a x ¢ = Why: the discriminant is 49, a perfect square. a x ¢ =

-12: numbers that multiply to -12 and add to -1 are -6: numbers that multiply to -6 and add to -5 are -6

-4 and 3. : and 1.

6x>-4x+3x-2=0 2x*-6x+x-3=0
2x(3x - 2)+1(3x-2)=0 : 2x(x=-3)+1(x-3)=0
(2x+1)(3x-2)=0 P (2x+1)(x-3)=0
x=—iorx=£ x=—lorx=3
3 ]
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Discriminant: b?> - 4ac =122 - 4 x 4 x 9 = 0, which is Discriminant: b?> — 4ac = 0> - 4 x 4 x (-9) = 144,
zero, so one repeated solution (a perfect square) which is a perfect square, so it factorises
Method: perfect square Method: difference of two squares
Why: the discriminant is 0. 4x?* = (2x)?, 9 = 3> and Why: two terms, a minus sign, and both are perfect
12x = 2 x 2x x 3. i squares: (2x)* and 37,
2x +3)*=0 P (X +3)(2x-3)=0
X == 3 (one repeated solution) X = _3 or X = 3
2 : 2 2
X S
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Discriminant: b? - 4ac = 0> - 4 x 2 x (-8) = 64, which
is a perfect square, so it factorises T
P q ’ . i Discriminant: b? - 4ac = (-12)* - 4 x 3 x 0 = 144,
Method: common factor, then difference of two i which is a perfect square, so it factorises
sq:ar:s . « " h , Method: common factor
W y..'r ere Is no x term. Take out 2 first, then x* - 4 Why: there is no constant term. Take out the
is a difference of two squares. (Square roots also
R common factor 3x.

works: x*? = 4.)

2x* - 4) = 0 ; x(x=-4)=0

2(x+2)(x-2)=0 : XxX=0orx=4
X=-2o0orx=2 :
Y11 mathscafe.net g% E Y11 mathscafe.net g.c'sé
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EXTENDED: IDENTIFY THE METHOD, THEN SOLVE

2x2+8x+1=0
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EXTENDED: IDENTIFY THE METHOD, THEN SOLVE

3IX°+7x=6
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EXTENDED: IDENTIFY THE METHOD, THEN SOLVE

2x2+3x+5=0
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EXTENDED: IDENTIFY THE METHOD, THEN SOLVE

8x*-2=0
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EXTENDED: IDENTIFY THE METHOD, THEN SOLVE

-x*+5x-6=0
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EXTENDED: IDENTIFY THE METHOD, THEN SOLVE

5x*+13x+6=0
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EXTENDED: IDENTIFY THE METHOD, THEN SOLVE

3X*+6x-2=0
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EXTENDED: IDENTIFY THE METHOD, THEN SOLVE

9x*-24x+16=0
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Discriminant: b?> - 4ac=5*-4 x (-1) x (-6) = 1,
which is a perfect square, so it factorises
Method: multiply by -1, then factorise

Why: a is negative, which is awkward. Multiply

every term by -1. The discriminant is 1, a perfect
square, so it factorises.

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

X=20rx=3
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Discriminant: b?> - 4ac = 13> - 4 x 5 x 6 = 49, which is
a perfect square, so it factorises

Method: factorise: the ac method

Why: the discriminant is 49, a perfect square. a x ¢ =

30: numbers that multiply to 30 and add to 13 are 3
and 10.

5x*+3x+10x+6=0
X(5x+3)+2(5x+3)=0
Gx+3)(x+2)=0

x=—iorx=—2
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Discriminant: b? - 4ac = 6% - 4 x 3 x (-2) = 60, which is positive
but not a perfect square, so it will not factorise nicely
Method: complete the square

Why: the discriminant is 60, not a perfect square, so it will not
factorise. Take the 3 out of the x terms only.

3(x*+2x)-2=0

3[(x+1)*-1]1-2=0

3(x+1)’-5=0

x+1)?=

x==-1%*/(—) = 0.29 or -2.29

ol o oo
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Discriminant: b> - 4ac =(-24)*-4x9x 16 =0,
which is zero, so one repeated solution (a perfect
square)
Method: perfect square
Why: the discriminant is 0. 9x* = (3x)?, 16 = 4> and
24x =2 x 3x x 4,

(3x-4)>=0

4
X= —

3 (one repeated solution)
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Discriminant: b?> - 4ac = 8> - 4 x 2 x 1 = 56, which is positive
but not a perfect square, so it will not factorise nicely
Method: complete the square

Why: the discriminant is 56, not a perfect square, so it will
not factorise. With a = 2, take the 2 out of the x terms only.
2(x*+4x)+1=0
2[(x+2)*-4]1+1=0
2(x+2)?*-7=0

(x+2)*= !

NN

X=-2%*/(—)=-0.13 or -3.87

N

e
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Discriminant: b?> - 4ac =7 - 4 x 3 x (-6) = 121, which is a
perfect square, so it factorises
Method: factorise: the ac method, after making one side O
Why: subtract 6 first. The discriminant is 121, a perfect
square, so it factorises. a x ¢ = -18: numbers that multiply to
-18 and add to 7 are 9 and -2.

3x*+7x-6=0

3X*+9x-2x-6=0

Ix(x+3)-2(x+3)=0

Bx-2)(x+3)=0
X = 2 orx =-3

3
S
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Discriminant: b?> - 4ac =3*>- 4 x 2 x 5 = -31, which is
negative, so no real solutions
Method: none needed: no real solutions
Why: the discriminant is negative, so the graph
never crosses the x-axis. No method will give a real
solution.
No real solutions
S
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Discriminant: b?> - 4ac = 0> - 4 x 8 x (-2) = 64, which
is a perfect square, so it factorises
Method: common factor, then difference of two
squares
Why: there is no x term. Take out 2: 4x*> - 1is a
difference of two squares.

2(4x*-1)=0

2(2x +1)(2x=-1)=0
x=->orx= 1

T2 )
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EXTENDED: IDENTIFY THE METHOD, THEN SOLVE : EXTENDED: IDENTIFY THE METHOD, THEN SOLVE

2x* +X-6=0 25x* -4 =0
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COMPLETE THE SQUARE : COMPLETE THE SQUARE

L] 2 [ EE L] 2 L]
Write x* = 6x + 5In the form : Write x* + 8x + 3 In the form

(x-p) +q (x +p)* +q

mathscafenet < : mathscafenet <2
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S A
COMPLETE THE SQUARE Eé COMPLETE THE SQUARE
Write 2x*> = 12x + 7 in the form : Write x*> + 5x + 1 in the form

a(x - p)>+q (X+p)+q
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COMPLETE THE SQUARE
COMPLETE THE SQUARE

Solve x> - 2x - 8 = 0 by

: Solve x*-5x+2=0
completing the square

H
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Discriminant: b?> - 4ac = 1 - 4 x 2 x (-6) = 49, which
is a perfect square, so it factorises
Method: factorise: the ac method

Why: the discriminant is 49, a perfect square. a x ¢ =
-12: numbers that multiply to -12 and add to 1 are 4

Discriminant: b? - 4ac = 0 - 4 x 25 x (-4) = 400,
which is a perfect square, so it factorises

Method: difference of two squares

Why: two terms, a minus sign, and both are perfect
) ) ¢ and -3.
squares: (5x)* and 22 : ox? 6-0
: X*+4x =-3x -6 =
(5x+2)(5x-2)=0 P 2x(X+2)-3(x+2)=0
x=-2 orx= 2 L @x-3)(x+2)=0
5 5 ; 3
i X= —orx=-2
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Method: complete the square
Why: half of -6 is -3, so the bracket is (x - 3)% This
adds 9, so subtract 9.
(x=-3?-9+5
=(x-3?-4
(x - 3)> — 4, vertex (3, -4)

Method: complete the square

Why: half of 8 is 4, so the bracket is (x + 4)° This
adds 16, so subtract 16.

(x+4)*-16+3

=(x+4)*-13
(x + 4)* - 13, vertex (-4, -13)
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Method: complete the square
. 5 . 5 . : .
Why: half of 5 is - SO the bracket is (x + 7)’. This ! Method: complete the square with a = 2
25 2 . Why: take the 2 out of the x terms only. Then half of
adds — , so subtract — . : .
4 4 ; -6 is -3.
i 2 _
(x+i)’—§+1 : 2(x 6x2)+7
2 4 P 2[(x-3)'-9]1+7
=(X+%)z_% Po=20x-3)-11
i 2(x = 3)* =11, vertex (3, -11)
(x + 5 ) - 2L vertex (- 5 .4 ) "
2 4’ 2’ 4
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Discriminant: b? - 4ac = (-5)* - 4 x 1 x 2 = 17, which is positive but ! Discriminant: b? - 4ac = (-2)-4x1x(-8) =36,
not a perfect square, so it will not factorise nicely : which is a perfect square, so it factorises
Method: lete th i
etho c?mp_e_e e_squqre o i Method: complete the square (as asked)
Why: the discriminant is 17, not a perfect square, so it will not : L. .
. .5 i Why: the discriminant is 36, a perfect square, so
factorise. Half of -5 is — —. . ..
2 . factorising would also work: (x — 4)(x + 2). But the
x-2y- 23 ,5-0 . question asks for completing the square. Half of -2
2 4 is -1.
x-2y= :
2 4 : (x-1¥-1-8=0
x—%:: ‘%7 : (x-1)*=9
52 17 X-1=23
X = 2 =~ 4.56 or 0.44 ii X=4o0rXx=-=-2
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USE THE DISCRIMINANT : USE THE DISCRIMINANT

How many solutions does x?* - How many solutions does 3x?
6x + 7 = 0 have? +2x + 1 = 0 have?
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Does 2x*+7x-4=0 . Does x* + 5x + 3 = O factorise
factorise? Decide using the nicely? Decide using the
discriminant discriminant
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FACTORISE FACTORISE

9x - 16 X* = 13X + 42
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IDENTIFY THE METHOD, THEN SOLVE E IDENTIFY THE METHOD, THEN SOLVE

x*+12x+35=0 X*-4x+7=0
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Discriminant: b> - 4ac=2?- 4 x 3 x 1 = -8, which is
negative, so no real solutions

Method: discriminant only (nothing to solve)

Why: the discriminant is negative, so the parabola
does not reach the x-axis.

No real solutions

S
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Discriminant: b? - 4ac = (-6)* - 4 x 1 x 7 = 8, which
is positive but not a perfect square, so it will not
factorise nicely

Method: discriminant only (nothing to solve)

Why: the number of solutions depends on the sign
of b? - 4ac. It is positive, so the parabola crosses
the x-axis twice. It is not a perfect square, so the
solutions are not whole numbers or simple
fractions.

Two solutions (use completing the square to find
them: x =3 = J/2)
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. Discriminant: b? - 4ac = 5? - 4 x 1 x 3 = 13, which is positive Piscriminqm: b* - 4ac = 7t-4 "_2 x (-4) = 81, which
. but not a perfect square, so it will not factorise nicely : is a perfect square, so it factorises
Method: discriminant, then complete the square Method: discriminant, then the ac method
Why: 13 is not a perfect square, so it will not factorise nicely. Why: 81 = 9% a perfect square, so yes it factorises. a
Do not waste time hunting for factors. Half of 5 is 3. x ¢ = —8: numbers that multiply o -8 and add to 7
i 2 : are 8and -1.
: 5.._ 25 ::
- ) o +3=0 © 2x*+8x-x-4=0
xSy B P 2x(x+4)-1(x+4)=0
§ 2 4 §§ (2x-1)(x+4)=0
i _ -5%y13 ii
~ No,sox= == | Yes:x= 1 orx=-4
i ; 2
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. Method: two numbers E .
5 :  Method: difference of two squares
. Why: three terms with a = 1. c is positive and b is : . .
: -1 posiT] ¢ Why: two terms, a minus sign, and both are perfect
- negative, so both numbers are negative: -6 and -7 : squares: (3x)* and 42
~ multiply to 42 and add to -13. : a ) ’
: o (3x+4)(3x -4
i s i S
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. Discriminant: b - 4ac = (-4)* - 4 x 1 x 7 = =12, i Discriminant: b? - 4ac = 127 - 4 x 1 x 35 = 4, which is
which is negative, so no real solutions a perfect square, so it factorises
Method: none needed: no real solutions Method: factorise: two numbers
~ Why: the discriminant is negative, so the graph :  Why: a =1 and the discriminant is a perfect square
~never reaches the x-axis. Completing the square: (x : (4). Both numbers are positive: 5 and 7 multiply to
~ =2)>+3=0is impossible. : 35and add to 12.
i x-2>*+3=0 : xX+5x+7)=0
. No real solutions i x=-50rx=-7
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