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Quadratic Formula and Completing the Square

GCSE Mathematics « Higher Tier ¢ Grades 89 o Non-calculator
WORKED SOLUTIONS

worked exam,b/e Class:

Total: 67/ 61

Show all your working. Marks are given for correct method as well as the final answer.

1.

Write down a, b and ¢ for 222 + 5z — 3 = 0.

ci¢ A/EGA TIVE 3

Write down a, b and ¢ for 2 — 4z + 1 = 0.

b carrieg its minus cign

Write down the quadratic formula.

learn. it -- it ic not alwaye given

Work out the discriminant of 22 + 3z + 1 = 0.

b2 - Yac
9-4=5

Work out the discriminant of 22 — 6z +9 = 0 and say what it tells you.

36 -36=0
zero means one repeated colution

Work out the discriminant of 22 + x + 4 = 0 and say what it tells you.

1-16=-15

negative means wo real colutions

Solve 22 4 5z + 3 = 0 using the formula, to 2 d.p.

a=1, b=5, ¢=3
disc =25 - 12 =13
x = —5ﬂ:2\/ﬁ

= —0.5??--- 0”—‘/.302...

Solve 222 — 3z — 4 = 0 using the formula, to 2 d.p.

a=2, b=-3, ¢c=—-¢
disc = 9+ 32=91
x = 3121/5

= 2.350... or -0.550...
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Answer:

[2 marks]

Answer: a=2b=5¢=-3___
[2 marks]
Answer: a=1b=-4¢=17___
[1 mark]
Answer: __ x = —bEvbi—dac V;f*‘mci
[2 marks]
Answer: 5
[3 marks]

0, one repeated root

[3 marks]

Answer: -15, no real roots____
[4 marks]

Answer: x=-0.200r -4.30___
[4 marks]

Answer: x=2350r -0.55____
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10.

11.

12.

13.

14.

15.

16.

Solve 22 — 4z — 1 = 0, giving your answers in surd form.

disc = 16 + 4 = 20
x:4i§/%

V20 = 2V/5
=245

Solve 322 + 2z — 2 = 0, giving answers to 2 d.p.

disc = 4+ 24 = 28

X = 7*2%\/%
=0.595... or -1.215...

Write 22 + 6 in the form (z + a)? — b.

half of 6 ic 3
(x+3)2=x?+6x+9
co cubtract the 9 back

Write 22 + 8z + 3 in the form (z + a)? + b.

halfof 8 ic 4
G+ 4)? - 16 + 3
=(x+4)P-13

Write 22 — 10z 4 2 in completed square form.

half of =10 i¢ -5
(x-5)2-25+2

Write 22 — 3z 4 1 in completed square form.

half of -3 i¢c -1.5
(x-15)-2.25+1

Write 222 + 122 + 5 in the form a(z + b)? + c.

take the 2 out: 2()(2 +6x)+5
2[lx+3)?-9]+5
2(x+3)2-18+5

the -7 gets multiplied by 2

The curve y = (x — 4)? + 3 has a minimum. Write down its coordinates.

minimum when the bracket i¢ 0
x = +9, the cign flips
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[4 marks]
Answer: x=2++5
[4 marks]
Answer: x=0.550r-1.22___
[2 marks]
Answer: (x + 3)2 -7
[3 marks]
Answer: (x +4)? - 13
[3 marks]
Answer: (x -5)2-23
[3 marks]
Answer: (x -1.5)2 - 1.25___
[4 marks]
Answer: Z(x + 3}2 - 13
[2 marks]
Answer: _____ (‘/, 3)
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17. Write down the minimum value of (z + 2)? — 7 and the z value where it occurs. [2 marks]

the cquare ic cmallest at 0
Answer: _ —-Fatx=-2_____

18. Write 22 + 42 + 9 in completed square form and hence explain why it is always positive. [4 marks]

(x+2)2-4+79

=(k+2)?+5

a equare ic never neqatfive, co the least value ic 5
(x + 2)? + 5, alwaye > 5___

Answer:

19. Solve x? + 62 + 4 = 0 by completing the square, giving your answers in surd form. [4 marks]
(k+3)2-9+4=0
[x +3)02=5
x+3=4+5
x=-3+5
Answer: x=-3+.5
20. A curve has equation y = 22 — 8z + 11.
(a) Write it in completed square form. [3 marks]
Aa/f'of—b’ ¢ -9
(x-9)? - 16 + 11
=l-49P-5
[2 marks]

(b) Write down the coordinates of the turning point.

minimom at x = 4, y = =5

(4, -5)
(-4P-5;:(4-5)__

Answer:
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