JURDRATIC FORMULA

Task 1- Solve each of the following equations using

the quadratic formula.
) x>?—4x—-5=0

5) x?—4x—-12=0

_—biVb2—4ac _—bi\/bz—4ac
= 2a = 2a
4+ /(=9?% - 41)(-5) 4+ /(4?2 - 4(D)(-12)
* 2(1) *= 2(1)
4++/36 4+ 64
X = =
2 x 2
x=5or x=-1 XxX=6 or x=-2
2) x> +2x-3=0 6) 7x2+x—-6=0
Vb7 —Zac —b+VbZ—4
x_—bi b?% — 4ac v = x ac
- 2a 2a
-1+ /12 —4(7)(—6
T2V 43 oo 1E D))
2(1) 2(7)
—1++V169
_—Zi\/E X=—
x = 2 14
x=1 or x=-3 x=§ or x=-1
3) x2-6x+5=0 Task 2 - Work out the value of x. Give your answers
—b+VbhZ — dac in the form x = a+ bv/c where a, b and ¢ are
X = 2a constants.
7) x2+6x—11=0
6+./(—6)2—4(1)(5
v +./(-6) WG b+ VBT —dac
2(D) x =
2a
L _61V16 —6+/67 = 4(D)(—11)
2 X = 20D
x=5o0or x=1
—6+ 445
x:
4) 4x*°+4x—-3=0 2
_ —b+Vb?—4ac x=-3+2V5
= 2a
=4+ 42 - 4(4)(-3) 8) x*—4x—-7=0
x 2(4) —b +Vb? — 4ac
x:
_ —4+64 2a
=Ty N COREIOG
1 3 2(1)
X== Oor x=——
2 2 T
T
x=2++vV11
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9) x2+10x+17=0

_ —b++Vb?—4ac

B 2a

_ —10+4/102 — 4(1)(17)
*= 2(1)
_—10+4V2

B 2

x=-51+2V2

X

X

10) x> —-8x+3=0

_ —b+Vb? —4ac
2a
8+/(—8)2 —4(1)(3)
o 2(D)
_ 842V13
2
x=4++13

X

X

M) x2—-2x—-19=0

x_—bim
2a
2 +/(=2)? - 4(1)(-19)
o 2(D)
x_2i4\/§
2
x=1+2V5

12) x> —12x+31=0

L —b +Vb? — 4ac
2a
12 +,/(-12)2 — 4(1)(31)
T 2(D)
L 12 + 2v/5
2
x=6++5
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13) 2x?> —4x—-1=0
_—bi\/bz—4ac

x 2a

_ 42V - 4@ED
*= 2(2)

_4i2\/€
4

X

1
x=1+-V6

14) 3x2+6x—1=0
—b +Vb? — 4ac

- 2a

6% —4(3)(—-1)
2(3)

X

15) 2x%> —4x -3 =0
_—bt Vb?% — 4ac
B 2a
= V(=42 —4(2)(-3)
*= 2(2)
V10

X

4

I
()

X =

V10

=
I
=
=+
N[ = D

Task 3 - Solve the following equations. Give your
answers to 2 decimal places.

16) x2+3x—-5=0
_—bi\/bz—4ac
B 2a

X

-3+
X =

32 —4(1)(-5)
2(D)

x=1.19 or x =—4.19
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17) 5x2 —=2x—-9=0
_—bi\/bz—4ac
B 2a

_2+J(=2)2-4(5)(-9)
= 2(5)

x=1.56 or x=-1.16

X

18) 4x2 —8x+1=10
_—bi\/bz—4ac
B 2a

_ 882 -4@D)
= 2(4)

x=1.87 or x=20.13

X

19) 6x?>+5x—8=0
_—bi\/bz—4ac
B 2a

-5+ /52— 4(6)(-8)
= 2(6)

x=0.81 or x=-1.64

X

20)9x% —12x+2=0
3 —b +Vb?% — 4ac
B 2a

X

_ 124122 -4 @)
e 2(9)

x=1.14 or x=10.20

21) —8x?>+6x+5=0
3 —b +Vb?% — 4ac
B 2a

_ 6+ 4B
= 2(—8)

x=1.25 or x=-0.50

X

22)10x2 +3x—5= -3
10x?>+4+3x—2=0
—b +Vb? — 4ac
- 2a
-3+ ,/32 - 4(10)(-2)
= 2(10)

x=0.32 or x=-0.62

X
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23)3x%2 —7x+10=13
3x2-7x—3=0

3 —b +Vb? — 4ac
= 2a
7V -4B3)(=3)
= 2(3)

x=2.70 or x=-0.37

24)15x% +2x+7 = 10
15x24+2x—-3=0
—b +Vb? — 4ac
- 2a
_ —24,/22-4(15)(-3)
= 2(15)

x=0.39 or x=-0.52

X

25)16x%> —15x+1=3x — 4
16x%>—-18x+5=0

_—bt Vb2 — 4ac
B 2a

18 +./(-18)2 — 4(16)(5)
= 2(16)

x=0.63 or x=0.50

X
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Challenge
26) A rectangle is shown below. The area of the
rectangle is 40 cm? Work out the value of
x. Give your answer to 2 decimal places.
(x+3)cm

(x—=2)cm

Area =b X h

(x+3)(x—2)=40
x%>—2x4+3x—6=40

X’ +x—-46=0

3 —b +Vb? — 4ac
= 2a
_ —14/12 — 4(1)(—46)
e 2(1)
x =630 or xz/—%ﬁ
x=6.30cm

27) A ball is projected upward from a platform
5 m above the ground with velocity 18 m/s.
Its height is given by:

h=—-49t>+18t+5

Work out the time when the ball hits the
ground. Give your answer to 2 decimal
places.

The ball will hit the ground when h = 0:
—49t*+18t+5=10
t_—bivb2—4ac

B 2a

—18 £ /182 — 4(—4.9)(5)
2(—4.9)

t=-0.26 or t =393

t =

t =3.93 seconds
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28) A right-angled triangle is shown below.

xcm (X+4) cm

(x+3)cm

Work out the values of x. Give your answers
in the form x = a + bv/c.
a? + b? = c?
x2+ (x+3)2 = (x +4)*
X2+ (x+3)(x+3)=(x+4)(x+4)
x> +x24+3x+3x+9=x%+4x+4x + 16
2x>+6x+9=x2+8x+16
x2-2x-7=0

—b + VD% — 4ac
= 2a

2+/(=2)> - 4(D)(-7)
*= 2(1)

leiZ\/Ecm

29) Solve for x. Give your answers to 2 decimal

places.
3 5

x—2+x+1=2
3(x+1) 5(x—2)
x+Dx-2) (x+1D)(x—-2)

3(x+1)+5(x—2)_
x+Dx-2)

3x+3+5x—10=2(x + 1)(x — 2)
8x —7=2(x%-2x+x—2)
8x—7=2(x*—-x-2)
8x—7=2x*—-2x—4

2x>—-10x+3=0

_—bt Vb2 — 4ac
= 2a
_10+./(-10)2 - 4(2)(3)
e 2(2)

x=4.68(2dp) or x=0.32 (2dp)
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30) Find k such that x? + kx + 9 = 0 has
exactly one solution.

—b + Vb2 — 4ac
X =
2a

Has one solution when the discriminant is
equal to zero:

VbZ —4ac =0
JkZ=4(1)(9) =0
k? -36=0

k? =36

k=16
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