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Linear Inequalities: answers

Worked solutions and mark scheme - GCSE Maths - Higher tier

M = method mark, A = accuracy mark (needs the method), B =independent mark, ft = follow through
from an earlier wrong answer.

Level 1- Warm-up 14 marks
One- and two-step inequalities, listing integers in a range, and number lines.

o Solve 3z —5 > T.

Answer: z > 4

3z > 12 Add 5 to both sides

Divide both sides by 3: positive, so the

>4 .
sign stays the same

Marks Mi13x>12 Alz >4

e Solveg+3§8.

Answer: x < 10

z
5 <5 Subtract 3 from both sides
z <10 Muitiply both sides by 2
Marks M1§§5 Alz <10

e Solve 4(xz + 1) < 20.
Answer: x < 4

r+1<5 Divide both sides by 4

T <4

Marks Ml4xr+4<200rz+1<5 Alzx<4

Free from Sophwick Academy. Step-by-step answers and more practice at
sophwickacademy.com/gcse/maths/algebra/linear-inequalities
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e Write down all the integers n such that —2 < n < 3.

Answer: —2, —1, 0, 1, 2

—2<n = —2isincluded

<includes the end
n <3 = 3isnotincluded < does not include the end
-2, -1,0,1, 2

Marks B2 Allfive correct and no extras

e Solve 5z +2 > 22 + 17.
Answer:x > 5

3z +2>17

Subtract 2z from both sides
3r>15 = x>5

Marks M13z>15 Alxz>5

e Write down the inequality shown on the number line.
3 o

|l 1 . {
1 0 1 2

Answer: —1 <z <4

The open circle at —1: —1 itselfis not
1<z .
included
r <4 The filled circle at 4: 4 is included
-l<z<4
Marks

B2 -1 <2 <4 (Blfor —1 < z orz < 4, or for both numbers with one sign wrong)

Free from Sophwick Academy. Step-by-step answers and more practice at
sophwickacademy.com/gcse/maths/algebra/linear-inequalities
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0 Show the inequality —2 < z < 3 on the number line.
Answer: A filled circle at —2 and an open circle at 3 with a line joining them

t t @ t t t t O }
-4 -3 -2 -1 0 1 2 3 4
—2<z —2 isincluded: a filled circle
r <3 3 is not included: an open circle

Marks B1 Afilled circle at —2 and an opencircleat3 Bl Alinejoining them

e Solve 7 — 2z > 1.

Answer: xr < 3

—2x > —6 Subtract 7 from both sides

r <3 Divide by —2: a negative, so flip the sign

Marks M1 -2z > —-60r6>2x Alz<3

9 Solve -1 <22z +3<09.

Answer: -2 <z <3

—4<2x<6 Subtract 3 from all three parts

—2<z<3 Divide all three parts by 2

Marks M1 -4<2x<6 Al-2<z Alz <3, withboth partscombined: -2 <z <3

Free from Sophwick Academy. Step-by-step answers and more practice at
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@ List all the integers « that satisfy 5 < 3z — 1 < 14.

Answer: 2, 3, 4

6 <3xr <15 Add 1 to all three parts
2<x<5H Divide by 3
2,3, 4 2 is included; 5 is not

Marks M16<3zr<15 Al2<z<5 Al12 3, 4

0 Find the smallest integer that satisfies 4x — 3 > 11.

Answer: 4

dr > 14 = = > 3.5

smallest integer =4 3 is too small, because 3 < 3.5

Marks Mlz >35 Al4

@ Solve 3z + 2 > 11, and show your solution on the number line.

Answer: z > 3: an open circle at 3, with an arrow to the right

I 1 1 1 O 1 1
T T T T T U T U

4 5 6

»
=

-2 -1 0 1 2
3z >9 Subtract 2 from both sides
>3 Divide both sides by 3

. 3 itselfis not included, but every number
open circle at 3 o
above itis

Marks Mi13z>9 Alxz>3 B1Anopencircleat3andanarrow to the right (ft their inequality)

r+1 x—2
v — > 1.
@So e 3 2

Answer: z > 2

Multiply every term by 12 (positive, so the

Az +1) - 3(z —2) > 12 Py every yiz(p
sign stays)

dr+4—-3z+6>12 Careful: —3(x — 2) = =3z + 6

z+10>12 = > 2

Marks M1 Multiplieseverytermby 12: 4(x +1) —=3(x —2) > 12 Mlz4+10>12 Alz>2

Free from Sophwick Academy. Step-by-step answers and more practice at
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@ Solve 3z + 1 > 7. Give your answer using set notation.

Answer: {z : x > 2}

3r>6 = x>2

{z:z>2} Read as “the set of all z such that z > 2”

Marks Mlz>2 Al{z:z>2}

Level 3 - Exam-style 23 marks

Integer solutions to two inequalities, contexts and spotting mistakes.

@ nisaninteger. 2n + 5 > 9 and 3n — 4 < 14. Find all the possible values of n.
Answer: 3, 4, 5

2n>4 = n>2
<18 = n<6
2<n<6 =n=3,4,5 Neither end is included

Marks Min>2 Mln<6 Al13,4,5

A taxi charges £4 plus £2 for every mile. Ella has £25. What is the greatest whole number of

miles she can travel?
Answer: 10 miles

4+2m <25 The cost must be at most £25
2m <21 = m <10.5

greatest whole number = 10 11 miles would cost £26

Marks M14+4+2m <25 Alm<10.5 Al110

G Tom solves 6 — 3z < 12. He writes —3z < 6, so < —2. Explain Tom’s mistake, and give the
correct answer.
Answer: Dividing by —3 means the sign must be turned round. = > —2.

-3z <6 Tom is right so far

> —2 Dividing by —3 flips < to >

Marks Bl Explains that dividing by a negative number reverses the inequality Blz > —2
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@ A rectangle has sides of length . cm and (z +4) cm. Its perimeter isless than 40 cm. Find the
range of possible values of .
Answer: 0 <z <8

2z +2(x+4) <40 Perimeter: two of each side
dr4+8<40 = 4r <32 = <8

0<z <8 A length must also be more than 0

Marks M12z+2(z+4) <400e Alz <8 Blz >0, becausealength mustbe positive

@ (a) The numberline shows the solution of an inequality. Write down all the integers it shows.

} —0O— t t —0— }
-4 -3 -2 -1 0 1 2 3 4 5

Answer: —1,0,1,2,3

—2<x<3 Open at —2, filled at 3

-1,0,1, 2,3 —2is not included, but 3 is

Marks B2 —-1,0,1,2,3 (B1for four correct and none wrong, or all five and one extra)

(b) Show that the solution of 4 < 2z + 8 < 14 is the inequality shown on the number line.

Answer: —4 < 2z < 6,50 —2 < x < 3: the inequality shown.

4-8<2xr<14-28 Subtract 8 from all three parts
—4<2x <6

Divide all three parts by 2: the same as
—2<x<3

the numberline

Marks M1 -4<2x<6 Al-2<xz<3 AlMatchesthenumberline: open circle at —2, filled circle at 3

@ Find the integers that satisfy both 3z — 2 > = + 3 and 52 < 2z + 21.
Answer: 3, 4, 5, 6, 7

3r—2>x+3 = 2xr>5 = x>25
br<2x+4+21 = 3 <21l = =<7

7 isincluded; 2.5 is not a whole number
25<x<7 = 3,4,5,6,7

anyway

Marks Ml12zx>5 Alx>25 Alx<7 Al13,4,5 6,7

Free from Sophwick Academy. Step-by-step answers and more practice at
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@ Solve —3 < 2z — 5 < 4. Give your answer using set notation.

Answer: {z:1 <z < 4.5}

2<2x <9 Add 5 to all three parts
1<z<45 Divide all three parts by 2
{z:1<z<45}

Marks M12<2:<9 All<z<45 Al{z:1<z<45)}

Level 4 - Challenge 13 marks

Grade 8-9: two variables, chains of inequalities, unknown constants and set notation.

@ xzandyareintegers.y > 1,z +y < 6andy < z. List all the possible pairs (z, y).
Answer: (2,1), (3,1), (4,1), (5,1), (3,2), (4,2)

y=1: x>landxz<5 = £=2,3,4,5 Work through each possible value of y
y=2: x>2andzx<4 = =34

y=3: x>3andz <3 = none Largery values give no pairs either

Marks B3 All six pairs and no extras (B2 for at least four correct pairs with at most one wrong; B1 for at least

two correct pairs)

@ Solve 3 — 2z <z + 12 < 4z + 3. Give your answer using set notation.

Answer: {z : = > 3}

The z isin all three parts, so solve each
3—2z<zr+12 = —-9<3r = x> -3
half separately

r+12<4x+3 = 9<3r = >3

{z:z>3} Every z > 3 also satisfies z > —3

Marks M1 Splitsinto3 —2z <z +12andz+12<4x+3 Alz>-3 Alz >3 Al{z:z > 3}, thevaluesthat
satisfy both

Free from Sophwick Academy. Step-by-step answers and more practice at
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@ A rectangle has sides (z + 2) cm and 5 cm. The number of square centimetres in its area is
greater than the number of centimetres in its perimeter. Find the range of possible values
of x.

Answer: = > 3

5(x+2) >2(x+2)+2(5) Area > perimeter
o + 10 > 2x 4+ 14

3r >4 = x> ‘31 This also makes the side = + 2 positive

Marks M15(z+2)>2(z+2)+10 MI5z+10>2z+14 Alz> ;oe

@ The solution of the inequality 3z — k£ > 22 + 5is « > 9. Find the value of the constant k.

Answer: k =4

3r—2r>b5+k = x>k+5 Solve with k still in it
k+5=9 Compare with z > 9
k=4

Marks Mlxz>k+5 Mlk+5=9 Alk=4
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