Nth Term Rule (Level 5 and 6) Answers

1.
(a)
Indicates
  4
corner
1


12
edge


  8
middle

(b)
For 2m indicates
  4
corner
2


18
edge


20
middle

For only 1m indicates two of the three numbers correctly.

or

Indicates the correct numbers in the wrong order.

(c)
For 2m indicates
   4
corner
2


  32
edge


100 
total

For only 1m indicates two of the three numbers correctly.
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2.
Huts
(a)
33
2

or
For only 1 Correct method, eg

· 4 × 8 + 1

Accept for 1m, method is repeated addition with not more than one computational error

eg

· 13 + 4 + 4 + 4 + 4 + 4
17, 21, 25, 29, 32

(b)
20
2

or
For only 1 Correct method, eg

· 80  4 seen

(c)
Correct expression of m = 5h + 1,

eg.
1

· [image: image1.wmf]
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3.
(a)
Indicates the correct number of tiles, eg:
1

· 4

· He adds 4 putting 1 on each line.

· He adds 1 on each end, so the total is 4.

Do not accept responses which do not state the total number of tiles added eg

· He adds one more to each arm.

Do not accept responses which indicate that 4 new tiles are added to each arm eg

· He adds 4 grey tiles on each side.

(b)
Gives one of the following types of correct explanation:
1

Explains that 4 × N represents all the grey tiles, eg:

· The grey.

· All the other tiles.

· The arms coming out.

· The tiles around the shape.

· 4 rows of grey tiles.

or


Explains the 4 and the N, eg:

· 4 rows with N squares in each row.

or
Explains N as the number of squares on each arm but does not explain the 4 , eg:

· 4 × number squares on each line.

· There are n tiles in one of the lines.

or 

Explains the 4 but does not, or does not fully, explain N, eg:

· Its 4 because there are 4 arms.

· The 4 is the number of lines going off and N is the number of the pattern.

Accept grey referred to as other colours such as white, lightly shaded or not black.

Accept N written as n.

Do not accept direct substitution eg

· 4 × the pattern number.

· 4 grey tiles × the number of the pattern.

Do not accept explanations which could refer to only the four tiles added to make a new pattern eg

· The 4 grey tiles.

· The ones you add on each time.

Do not accept explanations which could refer to more grey tiles that are in the pattern eg

· 4 × number of grey.

Do not accept explanations which could refer to a single tile 
eg

· The grey tile.

(c)
Indicates 1 black and 60 grey tiles.
1

(d)
Indicates pattern number 10
1

(e)
Indicates pattern number 20
1
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4.
(a)
Indicates 64 grey and 4 black tiles
1

82 or 8 × 8 for the number of grey tiles.

(b)
Indicates 256 grey and 4 black tiles
1

162 or 16 × 16 for the number of grey tiles.

(c)
Indicates correct number of tiles, eg:
1

· P2 grey and 4 black.

P × P for P2 

other letters for P2, eg:

· x2
· p2
Non-conventional responses or responses using words eg:

· PP

· P times P

· pattern number2
(d)
States a correct equation, eg:
1

· T = P² + 4

· T = 4 + P²

· T = P × P + 4

· T – 4 = P × P

· [image: image2.wmf](

)

P

T

=

-

4


Allow follow through from the previous part providing at least one of the values given is an algebraic variable.

Responses using words or additional symbols, eg:

· The pattern number × itself + 4 black = T

· T = Pattern number2 + 4

· T = p2 + 4b

Partial, non-conventional or incorrect equations eg

· P² + 4

· P = T – 4

· P = (T – 4)
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5.
(a)
For 2m gives all 4 correct values eg:
2

	5
	6
	10

	16
	17
	32


For only 1m gives any 2 or 3 correct values.

or

Gives all 4 values but transposes the colours eg:

	5
	10
	6

	16
	32
	17


Ignore any reference to colour eg. accept

6g, 10w

(b)
For 2m gives 2 correct expressions eg:
2

	
	grey
	white

	n
	n + 1
	2n


	
	grey
	white

	n
	2n – (n – 1)
	n + n


For only 1m gives 1 correct expression.

or

Gives 2 correct expressions using words or multiple letters eg:

· Pattern number + 1 for grey, double the pattern number for white.

1 + pn for grey, 2pn for white.

or


Gives 2 correct expressions in the wrong order, even though no evidence of incorrect ordering has been shown in (a).

For 2m or 1m accept correct expressions for (b) given in (c) eg:

· for 2m: + 1, ×2 in (b), n + 1, 2n in (c)

· for 2m: no response in (b), n + 1, 2n in (c)

· for 2m g, w in (b), g = n + 1, w =  2n in (c)

For 2m or 1m  allow follow through from part (a) for each column independently, provided the difficulty level has not been decreased. One of the columns must at least be of the form n + k (k  0). The other must be different and at least of the form an (a   1 or 0) eg: for 2m

	5
	4
	12

	16
	25
	34

	n
	n – 1
	2n + 2


	5
	3
	15

	16
	14
	48

	n
	n – 2
	3n


eg, for 1m

	5
	7
	8

	16
	18
	19

	n
	n + 2
	n + 3


eg, do not accept
	5
	5
	12

	16
	16
	32

	n
	n
	2n + 2


(c)
Indicates a correct, simplified expression eg:
1

· 3n + 1

1 + n × 3

Allow follow through from two algebraic expressions given in part (b), provided they are able to be simplified eg:

· 2n + 3 from n + 1 and n + 2 but not n2 + 1 from n + 1 and n2.

Throughout the question ignore redundant brackets eg:

· 4 + (5n)

but Incorrect brackets eg:

· (4 + 5)n

[5]

6.
(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.
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