Quadratic Formula =

Relationships
SPTA Mathematics - Topic Questions with Notes <

Formula. This formula 1s given on the National 5 Mathematics exam paper.
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The roots of ax” + bx + ¢ =0 are given by: x

The quadratic formula can be used to solve any quadratic equation. We usually use it when
you can’t factorise the expression.

Important — you must rearrange the equation so that is has =0 on the right-hand side. If you
do not do this, you will risk losing all of the marks.

Inthe N  mnal 5 exam. a clue to use the formula (rather than factorising) 1s where the
question tells you to “give your answers correct to 2 (or 1) decimal places™ etc.
Remember you should always state your unrounded answer before rounding (see page 6).

Example 1
Solve the equation 3x’ + 2x— 6 =0, giving your answers correct to two decimal
places.

Solution
Step 1 — check the equation has ‘=0’ on the RHS. It does. so we can proceed.

Step 2 — write down what a. b and ¢ are: a=3.b=2.c=-6

Step 3 — substitute into the formula and solve — being very careful when dealing
with negative signs:
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If the number under the square root sign works out to be negative. then you will not be able to
complete the formula. This means either that:

¢ You have made a nustake with negative numbers and need to check your working
(realistically this 1s the most likely thing that would have happened in an exam)
e Or the equation has no solution (happens a lot in real life, but less likely n an exam)

Example 2
Solve the equation 2x* —5x — 1= 3, giving vour answers correct to 2 d.p.

Solution

Step 1 — check the equation has ‘=0 on the right-hand side. It does not. so we have
to rearrange:

Step 2 — write down what a. b and ¢ are: a=2.b=-5.¢c=—4

Step 3 — substitute mnto the formula and solve — being very careful when dealing
with negative signs:
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=3-137... =—0-637...
=3-14 (2d.p.) =—0-64 (2d.p.)

Answer: x= 314 and x=-0-64

Exercise 1

1. Solve these equations using the quadratic formula.
a) X +7x+2=0 (b) 2a’+5a+2=0 (c) 3c?+8c+5=0
d  2p?+11p+9=0 (e) 2y°+1ly+5=0 (f) 3d°+11d+6=0
g 2¢-7x+3=0 (h) 2a®’-5a+3=0 (i) 5p*-17p+6=0
) 5b2-7b+2=0 (k) 6x*-7x+2=0 () 4y’-11y+6=0
m) 3x*-2x-1=0 (n) 2a’-a-3=0 (0) 4p>-4p-3=0
p) 2c°+7c-4=0 (gq) 6y’-11ly-2=0 (r) 3w?+10w-8=0

2. Solve these equations using the quadratic formula, giving your answers correct to
2 decimal places.

a) x2+5x+5=0 (b) b*+9b+2=0 (c) p?+4p+1=0
d c?+4c+2=0 () Vy>+7y+3=0 (f) a*+8a+5=0
g z>-5z+1=0 (h) ¢>-12q+4=0 (i) w’-6w+2=0
i) d>-10d+8=0 (k) x*-3x+1=0 ) m-7Tm+4=0
m) y*+8y-3=0 (n) k*+4k-6=0 (0 c¢2+2c-9=0



Solve these equations using the quadratic formula, giving your answers correct to
2 decimal places.

a) 3x*+8+5=0 (b)) 2b?+9%+3=0 (c) 2p*+5p+1=0
d 1+6¢c-4c>=0 (e) 3y’+7y+3=0 (f) b5a*+9a+2=0
g0 82-7z+1=0 (h) 3+129-4¢=0 (i) 3w -6w+2=0
i) 5d2-10d+4=0 (k) 5x*-7x+1=0 () 3+8m-2m?’=0
m) 5y2+8/-2=0 (n) 5-2k—-6k¥=0  (0) 10c2+2c-1=0
p) 8-9t-4t2=0 (0 3+3a-7a°=0 (r) 22°+2z2-9=0

Solve these equations using the quadratic formula, giving your answers correct to
3 significant figures.

a) x2+5x+3=0 (b) c¢>+3c+1=0 () mM+8m+2=0
d y?+7y+7=0 () p*+6p+2=0 (f) a*+6a+3=0
0) b?-5b+2=0 (hy 7z2-92 +4=0 i) @*°-79+5=0
i) x*-10x+3=0 (k) c*-8c+8=0 ) w—-4w+2=0
m)  K+12k-20=0 (n) d?+11d-15=0 (0) $2+8s-17=0
p) a’+3a-9=0 (9 Vy*+2y-11=0 (r) ¢*+3c-12=0
s)  8x2+8x=-1 () 5b2+3b =9 (u) 2p>-9p=3

V)  7m?=6m-1 (w) 3x> =8-3x (X) 4c2=9+3c
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