Level 5 Algebra Paper - Answers

1.
3a

1

3b + 2c
1

2d + 7
1

Accept alternative orders or use of multiplication sign, eg:

· a × 3

· c × 2 + b3

· 2 × d + 1× 7

Accept use of capital letters, eg: 

· 3A

· 2c + B3

Accept use of extra zeros, eg: 

· 3a + 00

· 2d + 07

Do not accept use of repeated addition instead of multiplication, eg: 

· a + a + a

· b + 2b + c + c

Do not accept multiplication by 1 without use of a multiplication sign, eg:

· 2d + 17

· 2d + 1.7

Do not accept missing addition signs, eg: 

· 3b, 2c

Do not accept use of s to indicate plurality, eg: 

· 3as

· 3bs + 2cs

Do not accept incorrect use of indices, eg: 

· b³ + 2c

4c + 4f + 8
1

Accept factorisation, eg: 

· 4(e + f) + 8

· 4(e + f + 2)

Accept 

· 5 + 3 for 8

[4]

2.
(a)
n
1

Accept equivalent expressions eg: 

· 1n
· n × 1

Accept use of capital letter

Accept consistent use of a single alternative term equivalent to n eg:

·  c cherry trees, c plum trees, 2c apples trees etc.

(b)
2n
1

Accept equivalent expressions eg: 

· 2 × n
· n2

Do not accept repeated addition instead of multiplication 
eg : n + n

Do not accept the use of s to indicate plurality.
eg: 2ns

(c)
n + 7
1

Accept equivalent expression
eg 7 + n

(d)
For 2m  indicates simplified total, eg:
2

· 5n + 7

· 7 + n × 5


For only 1m indicates an equivalent expression in which the ‘n’s have not been collected eg

· n + n + 2n +  n + 7

· 7 + n + n + n + n + n

Award only 1m for correctly simplified expression in which the number of cherry trees has been overlooked eg 

· 4n + 7

· 7 + n × 4

Do not accept follow through from incorrect responses to earlier parts of the question.

Do not accept incorrect use of indices eg: 

· n5 + 7

Do not accept use of s to indicate plurality eg: 

· 5ns + 7

[5]

3.
Missing values

All values correct, ie
3

[image: image1.wmf]x

x

 

+

 

1

2

 

x

3

4

1

6

8

1

5

6

5

4

1

6

1

5

1

4

3

0

9

2

9

2

8

2

 

1

x

 

–

2

(

 

1

)

x

 

–


or
Any two rows, or any three columns, correct
2

or
Any one row, or any two columns, or at least five values correct
1

[3]

4.
Solving


2
1


2½ or equivalent
1

!
Throughout the question, incorrect notation

eg, as an answer for the first mark

· k = × 2

Withhold one mark only for the first occurrence


4½ or equivalent
2

or
Shows or implies a correct first step of algebraic manipulation that either 
1
reduces the number of terms or collects variables on one side of the equation 
and numbers on the other, eg

· 2t + 4 = 13

3t = t + 9

3t – t = 13 – 4

2t = 9

!
Method used is trial and improvement 

Note that no partial credit can be given

[4]

5.
Cooking

(a)
51
1

(b)
245
1

(c)
56
2


or

Shows either 39 or 95
1

Accept Correct answer in hours and minutes

eg, for part (b)

· 4 hours 5 minutes

!
Incorrect conversion to hours and minutes
If the correct number of minutes is shown, ignore any further working.

6.
Matching
x – 1 linked to 5, and to no other value
1

2(x – 1) linked to 10, and to no other value 
1

or

2(x – 1) linked to double their incorrect x – 1

x2 linked to 36, and to no other value
1

[3]

7.
Ages

(a)
Gives complete correct interpretations for both Barry and Carol, 
2
by referring to both the following aspects:


The given context of age


The meaning of the given numbers and operations, eg, for Barry

· One year younger (than Tina)

· Aged one less (than T) 


eg, for Carol

· Twice as old (as T)

· Double her age

· 2 × Tina years old

or
Gives a complete correct interpretation for either Barry or Carol 
1
by referring to both aspects

or
Gives interpretations for both Barry and Carol that give the meaning of 
the given numbers and operations but contain no reference to the
given context of age, eg

· For Barry, Tina minus 1
For Carol, Twice Tina

!
Incomplete interpretation

Do not accept as complete an interpretation that lacks reference to one of the two aspects, eg, for Barry

· Tina minus 1 [no reference to the given context]

· Younger [no reference to the m1]

· One year different [ambiguous reference to subtraction], 

eg, for Carol

· Twice Tina [no reference to the given context]

· Much older than Tina [no reference to the × 2]

· 2 Tina’s age [no reference to the multiplication]

!
Interpretation using comparison with age of person other than Tina

Accept provided the interpretation is unambiguous, eg, accept as complete and correct for Barry

·  Four years younger than Ann

(b)
Gives all three correct expressions in their simplest forms, eg
2

· n + 4, n, 2n + 1

or
Gives any two correct expressions in their simplest forms
1

or
Gives all three correct expressions, even if not simplified

Accept 1n or n1 for n in a fully simplified expression

Do not accept n ± 0 as a fully simplified expression for n

!
Use of multiplication sign

If a multiplication sign is used, an expression cannot be accepted as fully simplified, eg, for Carol, do not accept as fully simplified

· 2 × n + 1

(c)
61
1


62
1

Do not accept incomplete processing, 
eg, for the first mark

· 2 × 30 + 1,

 eg, for the second mark

· 2 × 31

Do not accept incorrect notation, eg, for the first mark

· 61n
[6]

8.
Simplifying


8k + 7
1


2k + 5
1

Do not accept use of multiplication sign in simplified expressions

eg, for the first mark

· 8 × k + 7

Do not accept partially simplified expressions

[2]

9.
Equations


4
1

Do not accept 12/3
Do not accept answer of t = 4/6

7½ or equivalent 
1

Accept 15/2
Do not accept answer of r = 5/7.5
[2]

10.
Solving
(a)
All three correct, ie
2
23
20
33

Do not accept incorrect notation

eg

· 23x for 23

or

Any two correct
1

(b)
3
2

Ambiguous notation

eg

· × 3
Mark as 1, 0

or

Subtracts 11 from both sides to give a correct algebraic equation
1

eg

· 2y = 17 – 11

· 2y + 11 – 11 = 17 – 11

· 2y = 6

[4]

P H11.
Simplify


7 + 5t
1
3b + 17
1

Do not accept expression not simplified

[2]

12.
(a)
Indicates a correct expression, eg:
1

· 14n

· 14n cm

Accept equivalent expression eg

· 3n + 2n + 3n + n + 3n + 2n

· 14 × n

· n14

Accept use of an alternative variable eg

· 14e

The mark may be awarded for a correct expression even if correct or incorrect further working is given eg

· 14 × n = 28

Do not accept non-algebraic expressions eg

· 14ns

· 14 lots of n

· n times 14

(b)
Formulates a correct equation, eg:
1

· 14n = 28

· n = 28 ÷ 14

· 28 = 14 × n

· n14 = 28

Accept follow through from response to part (a).

This mark is awarded for a formal response, hence the equation must contain n, 14, 28 and an equals sign.

Accept correct equations that are embedded within true statements eg

· Perimeter = 14 × n = 28

Accept units given in the equation eg

· 14n cm = 28 cm

Do not accept equations that are continued, embedded within false statements, use redundant variables or are non-algebraic eg

· Perimeter = 14 × n = 28 = n = 2

· 14n = 28 ÷ 14 = n = 2

· n = × 14 =14n = 28

· 14n = a, a = 28

· n = ? 14 × ? = 28

· 28 is equal to 14n


Indicates 2
1

This mark is independent of the first mark in part (b) and may be awarded for n = 2 seen anywhere in the question, even if embedded.

Accept follow through from own incorrect equation, provided the equation is not of the form n = k where k is a constant other than 2, including rounded or truncated responses.

[3]

13.
(a)
Indicates n + 5
1

Ignore a numerical substitution for n or t if a correct expression has been given eg:

· ‘n + 5 = 17’

Accept unambiguous use of the equality sign eg:

· ‘n + 5 = n + 5’

· ‘= t – 2’

(b)
Indicates t – 2
1

(c)
For 2m indicates the second, fourth and fifth statements only eg:
2

· [image: image2.wmf]
For only 1m indicates two correct and no incorrect statements.

or

Indicates all three correct and one incorrect statements.

Any indication provided the pupil’s intention is clear. If a mixture of ticks, crosses and blanks are used, assume that only the ticks indicate selections.

[4]

14.
Mints

(a)
5y + 6 and 6 + 5y, in either order
2


or

Only one of the correct expressions given; the other incorrect or omitted. 
1

(b)
Indicates Yes, and gives a correct explanation
1


eg

· If you take away the 6, then it is divisible by 5

· Could be 10 in a packet.

· 5 × 10 + 6

Accept definitive statement

eg

· There must be 10 mints in a packet.

[3]

15.
Bags

(a)
Both correct
1

eg

· Barry as a + 2, Cindy as 4a
Accept equivalent expressions

eg,

· for Cindy a + a + a + a

(b)
Both correct, ie Ali as b – 2, Cindy as 4(b – 2)
2


or
1


One correct

Do not accept variable or brackets omitted
eg

· for a + 2   p 2

eg,

· for 4(b – 2)  × 4 – 2
4b – 2
b – 2 × 4

Do not accept follow through from incorrect expression given for Ali

Provided the expression is of at least two terms.

(c)
Indicates [image: image3.wmf]4

c

+ 2, ie
1
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Follow through from part (b)
16.
What numbers?

(a)
3
1

(b)
10
1

Do not accept incorrect statement

eg, for part (a)

· n = 3 + 5

[2]

17.
Interpreting algebra

Gives a correct interpretation, by referring to at least 3 of the 4 aspects listed below
1

1.
The meaning of a and b
(eg by using Ann and Ben, or A and B)

2.
The meaning of the + and = signs
(eg by using key words such as ‘sum of’ or ‘total’ or ‘altogether’ or ‘add’)

3.
The value 69
4.
The given context
(eg by referring to age or years)

eg, accept

· The sum of the ages of Ben and Ann is 69
(all aspects shown)

· Altogether A and B are 69 years old
(all aspects shown)

· Altogether, a and b are 69 years old
(1st aspect missing)

· Ann’s + Ben’s age = 69
(2nd aspect missing)

· The sum of the ages of A and Ben
(3rd aspect missing)

· Together, Ann and Ben are 69
(4th aspect missing)

!
Ben’s age taken to be 30

Ann’s age unambiguously shown as 39, with reference to both the meaning of a and the given context

eg, accept

· Ann is 39 years old
A’s age = 39
A is 9 years older than B

In English, ages are commonly referred to without years, so also accept the following

A is 39

However, other responses that do not refer to both the meaning of a and the given context

eg

· Ann = 39

Also, incorrect computation

eg

· Ann is 29 years old

Gives a correct interpretation, by referring to the given context
1
(eg by referring to age or years)
and at least 1 of the 2 aspects listed below

1.
The meaning of b and c
(eg by using Ben and Cindy, or B and C)

2.
The meaning of the ‘2’ or ‘2 ×’
(eg by using key words such as ‘twice’ or ‘half’ or ‘two times’)

eg, accept

· Ben is twice as old as C

· C is half B’s age

· B is twice C’s age

· b is twice c’s age
(1st aspect missing)

· B = 2 × C’s age
(2nd aspect missing)

!
Ben’s age taken to be 30

Cindy’s age unambiguously shown as 15, with reference to both the meaning of c and the given context, and applying the additional guidance as given in part (a)

Gives a correct interpretation by referring to the mean
1
and either the given context, or 28, or both

eg

· The mean age of Ann, Ben and Cindy is 28

· 28 is the mean age

· 28 is the mean
(no reference to the given context)

· The mean age
(no reference to 28)

Accept use of ‘average’ for mean

or

Gives a correct interpretation by referring to the total of 84 and the given context
eg

· The total age of Ann, Ben and Cindy is 84

· 84 is the sum of their ages

eg

· The total of their ages is 3 × 28

· 3 × 28 = 82 (error) which is the sum of their ages

or


Gives a correct interpretation, by referring to the given context and the denominator of 3
(eg by showing ÷ 3) and at least 2 of the 3 aspects listed below

1.
The meaning of a, b and c (eg by using Ann, Ben and Cindy, or A, B and C, or by using inclusive key words such as ‘their’ or, minimally, ‘the’)

2.
The meaning of the + signs
(eg by using key words such as ‘sum of’ or ‘total’ or ‘altogether’ or ‘add’)

3.
The value 28
eg, accept

· The sum of their ages divided by 3 is 28

· Add A’s age to B’s age to C’s age then divide by 3 gives the answer 28

· Their total age ÷ 3 is 28

· The ages of A + B + C, then divide by three equals 28
(2nd aspect missing)

· Add up the ages then divide by 3
(3rd aspect missing)

!
Ambiguity as to whose age is divided by 3
Pupils who reproduce the statement in the order shown can introduce ambiguity

Such responses

eg, accept

· (Ann + Ben + Cindy’s age) ÷ 3 = 28

· Ann + Ben + Cindy’s ages ÷ 3 = 28

eg do not accept

· Ann + Ben + Cindy’s age ÷ 3 = 28

· Ann’s + Ben’s + Cindy’s age ÷ 3 = 28

!
Ben’s age taken to be 30

Ignore if accompanying a correct response, otherwise do not accept

eg, do not accept

· (39 + 30 + 15) ÷ 3 = 28

!
Within the question, two equations solved correctly but with no credit given

eg

· a = 39, c = 15

· Mark as 0, 0, 1

[3]
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