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This resource in a nutshell

Diagnostic questions are a quick and easy way of assessing your students’ knowledge and
understanding of a particular topic.

Students may be struggling with solving
quadratic equations for a number of different
reasons. Diagnostic questions can help to
identify the particular misconception that the
student has and help to determine the specific
support they will need in order to improve.

Expand and simplify

(x + 2y)(4y - x)

They are low stakes and support students
developing metacognition around how their
learning is progressing and what they need to do
to improve further.

At Third Space Learning, we use diagnostic questions before and after online tutoring sessions
to identify gaps and track progress, an example of this is shown above.

How to use the questions in this resource

There are 20 multiple choice questions, each designed to assess each of the key skills required to
master solving quadratic equations. Each question has one correct answer and three carefully
chosen incorrect answers that are designed to identify and highlight fundamental misconceptions,
including: Factorising, the Number of solutions, Order of operations, Substitution, and Reading
points from a graph.

When answering these questions, students should be encouraged to explain why they have
chosen a particular answer, and why the other three answers are incorrect. This can be done
verbally in small groups, or written down on the worksheet or in their books.

This resource has been designed to be as flexible as possible with questions that can be easily
chopped up and reordered, and come with a separate answer sheet that details all of the
misconceptions highlighted in the answers.
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Diagnostic Questions: Solving Quadratic Equations

1. Solve:

22 +52+6=0

Arz=1 =25 B =3 x =2

gx=—-3 =-—2 D) x=—-1 x=-5
2. Solve:

2

"+ 11z +24=0

[A)x:—:a z=—8 B z—=4 z—6 }

{cm;zs z=8 D)z=-4 z=—6 ]
3. Solve:

22 L4 +4 =0

Ar=-1 = -4 B) x = —2
CQ)x =2 D) =—-2 x =2
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Diagnostic Questions: Solving Quadratic Equations

4. Solve:

> —6x+8=0

Axr=-4 x=-2 Bl =—-4 =2
OQxr=4 = -2 D)ax =4 x = 2
5. Solve:

2 1+ 22 — 15 =0

[A)ZI}:—3 r = —5 Blx =—-3 =25 1
Oz=3 z=-5 Dz=3 z=5 |
6. Solve:

222 + 32z — 9 =0

Ale=—-15 =z=-3 Blx=15 =3
ox=-1b0 =3 Dx =15 == -3
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Diagnostic Questions: Solving Quadratic Equations

7. Solve:

322 — 92+ 6 =0

ANr=2 z=1 Blz=-2 z=—1

C)x=2 z=-1 De=-2 zz=1
8. Solve:
2
2z —Txe +6=0
Az=1 =6 Ble = -1 = —6 1
{C)xz—lb T =—2 De=15 =2 J

9. Which is the correct substitution into the quadratic formula for the solutions of:

522 — 22 — 4 = 0

—24+/—4+80 —2—+/—4+80 2 ++/4+ 80 2—v4+80
A)z = and z = B)z = and z =
10 10 10 10
2 ++/4— 80 2 —+/4-280 —24+V—4-80 _ 4 —2-v-4-80
e=—"7 o ==~ (D=7 — """
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Diagnostic Questions: Solving Quadratic Equations

10. Solve:

322 — 4z —5=0

Round your answers to 3 significant figures

A x=-545 x = —2.55 B) t =545 x = 2.55
C) z=—-212 =z =0.786 D) =212 x = —0.786
11. Solve:

5r? + 22 —4 =0

Round your answers to 3 significant figures

Az =0.717 x=-1.12 Bjx = —1.08 = = —2.92 1

{cm:—o.m z =112 D)z =1.08 = 2.92 j
12. Solve:

z® — 2r — 48 = —13

Ar=—-7 x=25 Blx =—8 x =6

OQxr=8 x=—6 D)x=7 x=-5
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Diagnostic Questions: Solving Quadratic Equations

13. Solve:
2
4 — 100 =0
Alx =5 Blx=-5 x=25
Clx = 2.5 D)x=—-25 x=2.5
14. Solve:

322 = 18z

Az =06 Blxe =0 x= -6 1
{C)w:—G D=0 x=26 J
15. Solve:

222 —d4x — T =0

Give your answers as surds in their simplest form.

2+ 3v/2 2 32 —2+3V2 —2-32
A)g}: r = B)a:: T =
2 2 2 2
C)w:4+fﬂ x:4—f\/§ D)w:4+¥ m:4_¥
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Diagnostic Questions: Solving Quadratic Equations

16. By first completing the square, find the solutions to the equation

2 +8x+3=0

Give your answers as surds in their simplest form.

A (z+42-13=0 z=-44+V13 |B)(x+4)?-19=0 z=-4+19

D) (z+4)2—-3=0 z=-4++3

C)(z+4)*+13=0 z=4++/-13

17. Using the graph, estimate the solutions to:

r? —4r—1=0

Bz =-02 x=4.2

Axr=—1
Qzr=02 z=-4.2 D) (2, —5)
18. Solve the equation
5 2T
4+ 3
x 5
Az =25 =5 B)z = —10
C):z::i D)z = —25 z=-5
13

thirdspacelearning.com Helping schools close the maths attainment gap through targeted one to one teaching and flexible resources
7



GCSE Algebra | Diagnostic Questions | Solving Quadratic Equations

Diagnostic Questions: Solving Quadratic Equations

19. Solve the equation

6—:13+ 12 4

4 4—z

Azrx=-2 z=-4 Bz =2 z=4 1
{C)x:—i—g D)z — —2 J

20. Solve the equation

5! 6—x
+ — 2
8+ x 9
/ 23
[C)CIZ=3 x =17 D)x =—-3 x=-17 ‘
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Diagnostic Questions: Solving Quadratic Equations Answers

1. Solve:

22 +52+6=0

A)z =1 z =5 Student has found values which sum to 6 and multiply to 5 and not
solved to zero

B)x =3 x = 2Student has used the values in brackets without solving to zero
C)z = -3 =z = —2Correct answer

D)z = -1 2 = —5 Student has found values which sum to 6 and multiply to 5 and
then solved to zero

2. Solve:

2411z 4+24 =0

A)x = -3 x = —8 Correct answer

Blx =4 x = 6 Student has just found values which multiply to 24 and not
solved to zero

C)x =3 x = 8 Student has not solved to zero

D)z = —4 «x = —6 Student has just found values which multiply to 24 and then
solved to zero

3. Solve:

2+ 4x +4 =0

A) r = -1 =z = —4 Student has factorised incorrectly
B)x = —2 Correct answer

C)z = 2 Student has not solved correctly to zero
D)z = —2 « = 2 Student has factorised incorrectly
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Diagnostic Questions: Solving Quadratic Equations Answers

4. Solve:
? — 6z +8 =0
A) x = —4 x = —2 Student has not solved correctly to zero
B) x = -4 2z =2 Student has an incorrect sign
C)z=4 =z = -2 Studenthas an incorrect sign

D)x =4 x = 2 Correct answer

5. Solve:

24+ 922 —15=0

A)rz = =3 =z = —5 Student has factorised incorrectly
B)x = —3 « = 5 Student has an incorrect sign

C)xz =3 =z = —5 Correct answer

D)x =3 a = 5Student has an incorrect sign

6. Solve:
2z° + 3z — 9 =0

A)x = —1.5 x = —3 Student has an incorrect sign
B) z =1.5 =z = 3 Student has an incorrect sign

C)z = —1.5 =z = 3 Student has factorised incorrectly
D)z = 1.5 x = —3 Correct answer
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Diagnostic Questions: Solving Quadratic Equations Answers

/. Solve:
3z° — 9z +6 =10

A)xz =2 x =1 Correct answer

B)z = —2 =z = —1 Student has factorised incorrectly
C)xz =2 =z = —1 Student has an incorrect sign
D)z = —2 =z = 1 Student has an incorrect sign

8. Solve:

22> — Tz +6 =0

A)z =1 z = 6 Student has ignored the coefficient of z2when factorising

B)z =—1 z = —6 Student has ignored the coefficient of 2*>when factorising and
solved incorrectly

C)z=-1.5 =z = -2 Student has factorised incorrectly

D)x = 1.5 z = 2 Correct answer

9. Which is the correct substitution into the quadratic formula for the solutions of:

5z’ — 22z —4 =0

A) z = ’“1—@ andz= *zfl—w Student has made mistakes with signs when
substituting the “b” value

B) z = w and =z = leiw Correct answer

C) o~ 24VL S gngd , - 2250 gyydent has made a mistake with signs when

substituting the “c” value

D), 2fv4-80 Vla‘l’go and - 2-v4-80 WJ Student has made mistakes with signs when
substituting the “c” and “b” values
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Diagnostic Questions: Solving Quadratic Equations Answers

10. Solve:

2
3x° —4x —5=0
Round your answers to 3 significant figures
b2 — dac

2a
B)z =5.45 x = 2.55 Student has used incorrect formula -5+ -~ '~ dac

2a

A)xz = —5.45 z = —2.55 Student has used incorrect formula v+

C)xz = —2.12 z = 0.786 Student has not used “—b”
D)z =2.12 =z = —0.786 Correct answer

11. Solve:
5zl + 22 —4 =0

Round your answers to 3 significant figures
A)z =0.717 =z = —1.12 Correct answer
B)z = -1.08 =z = —2.92 Student has used incorrect formula -»+
C)z =—-0.7117 z =112 Student has not used “-b"
D)z =1.08 = =2.92 Student has used incorrect formula »+ ¥ 4

Vb — dac

2a

12. Solve:

2 — 2r — 48 = —13

A)z = -7 x =35 Student has incorrect signs

B)z = —8 =z =6 Student has ignored the “-13” and has used incorrect signs
C)x =8 =z = —6 Student has ignored the “-13”

D)x =7 x = —5 Correct answer

thirdspacelearning.com Helping schools close the maths attainment gap through targeted one to one teaching and flexible resources
12



GCSE Algebra | Diagnostic Questions | Solving Quadratic Equations

Diagnostic Questions: Solving Quadratic Equations Answers

13. Solve:

42 — 100 = 0

A) x = 5 Student has forgotten the negative answer

B) x = —5 x = 5 Correct answer

C) x = 2.5 Student performed inverse operations in the wrong order and forgot
the negative answer

D)x = —2.5 x = 2.5 Student performed inverse operations in the wrong order

14. Solve:

322 = 18z

A)x = 6 Student cancelled out the x and lost the 0 solution
B)x =0 a = —6 Student has an incorrect sign

C) z = —6 Student has an incorrect sign and lost the 0 solution
D)z =0 x = 6 Correct answer

15. Solve:

202> —4x —7=0

Give your answers as surds in their simplest form.

A) I:“j”
B) - —2—|—23\/§
C) av 4+f\/§

D) o — 4+ Y2

thirdspacelearning.com

2 — 32
T = 5 Correct answer

T = —2 _23‘/5 Student has not used “—b”

4—6v2
4

Tr =

Student did not simplify their fractions

r=4— ¥ Student has used incorrect formula -+
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Diagnostic Questions: Solving Quadratic Equations Answers

16. By first completing the square, find the solutions to the equation:

2 +8x+3=0

Give your answers as surds in their simplest form.

A) (z+4)?-13=0, z=-4++/13 Correct answer

B) (z+4)*-19=0, z=-4++v19 Student collected the constant terms “-16” and “3”
incorrectly

C)(z+4)*+13=0, z=4++/-13 Student collected the constant terms “-16” and “3”
incorrectly

D)(z+4)>-3=0, z=-4++v3 Student completed the square incorrectly

17. Using the graph, estimate the solutions to:
‘4 —-1=0
L —al — 1 =

A)x = —1 Student used the y - intercept value

B)z = —0.2 x = 4.2 Correct answer

C)z =0.2 z = —4.2 Student has inverted the signs of the roots
D) (2, —5) Student has written the turning point

18. Expand and simplify
5 2T
x 5
A)xz =25 z =15 Correct answer
B) = —10 Student added the denominators
C)z= 1% Student forgot to change the numerators before adding
D) z = -2.5 z = -5 Student has incorrect signs
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Diagnostic Questions: Solving Quadratic Equations Answers

19. Solve the equation

60—« n 12
4 4 —x

=4

A)x = —2 x = —4 Correct answer
B)z =2 x =4 Student has incorrect signs

C)z= % Student forgot to change the numerators before adding
D)z = 2 Student added the denominators

20. Solve the equation
5 6 —x

= 2
8+:L'jL 9

Az =-8=+ V13 Student collected the “ " coefficients incorrectly
B) z = —? Student added the denominators

C)xz =3 x =17 Student has incorrect signs

D)z = -3 x = —17 Correct answer
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Where to go next?

For more diagnostic questions, and GCSE maths revision resources and
worksheets to support students in fixing any misconceptions take a look
at the free Third Space Learning |GCSE maths revision pages.

Scan the QR code to discover our library of FREE GCSE maths revision
resources

Do you have KS4
students who need
additional support in
maths?

Our specialist tutors will help students to develop the skills they need to
succeed at GCSE in weekly one to one online revision lessons. Trusted
by secondary schools across the UK.

Visit thirdspacelearning.com to find out more.



https://thirdspacelearning.com/gcse-maths/
https://thirdspacelearning.com/
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