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11. The first term of an arithmetic sequence is 30 and the common difference is –1.5

 (a) Find the value of the 25th term.
(2)

 The rth term of the sequence is 0.

 (b) Find the value of r.
(2)

 The sum of the first n terms of the sequence is Sn .

 (c) Find the largest positive value of Sn .
(3)
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a a _30 D 1.5

25 term a 24d
30 1 24C 1.5

6

b
30 r DC 1 5 0

Go r a C 3 o

60 3 r i

20 r I

21 r
r 21

c Sn increasing until 20 term added

Max Sn Szo or Sz

Sn hz Zatch c d
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Question 11 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

TOTAL FOR PAPER: 75 MARKS

END

Q11

(Total 7 marks)

PMT

Szo 2h30 t 19C 1.5

Sao 10 60 527

Largest positive Sn 315
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7. Sue is training for a marathon. Her training includes a run every Saturday starting with a 
run of 5 km on the first Saturday. Each Saturday she increases the length of her run from 
the previous Saturday by 2 km.

 (a) Show that on the 4th Saturday of training she runs 11 km.
 (1) 

 (b) Find an expression, in terms of n, for the length of her training run on the nth   
Saturday. 

(2) 

 (c) Show that the total distance she runs on Saturdays in n weeks of training is n(n + 4) km. 
(3)

 On the n th Saturday Sue runs 43 km.

 (d) Find the value of n.
(2)

 (e) Find the total distance, in km, Sue runs on Saturdays in n weeks of training.
(2)
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a AP a 5km d 2km

4th Saturday at 3d

5 3 2 11 Km

nth term a n Dd

5 t n 1 z

2n t 3 km

Sn Iz Za Cn Dd

Sn hz 215 t n 1 Z

Sn hz 10 t 2h 2
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Question 7 continued
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Sn E 2n 18

Sn n nta km

Zn t 3 43

2n 40

h 20

h ntc 20 201 4

480 Km
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9. The first term of an arithmetic series is a and the common difference is d.

 The 18th term of the series is 25 and the 21st term of the series is       .

 (a) Use this information to write down two equations for a and d.
(2)

  (b) Show that a = –17.5 and find the value of d.
(2)

 The sum of the first n terms of the series is 2750.

 (c) Show that n is given by

(4)

 (d) Hence find the value of n.
(3)
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32 12

n n2 15 55 40= × .–

PMT

a a a d d

18th a t l d 25

21st a t 201 32.5

b 3d 7.5

d
3

d 2.5
Sub for d in

a t 20 2 5 32.5

a t 50 32.5

a 32.5 50

a 17.5
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Question 9 continued
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(Total 11 marks)

PMT

c
Sn 2 2 at Cn Dd

2750 hz 2C 17.5 t n 1 253

5500 h 35 t 2 5h 2.5

11000 n f 70 t 5h 5

11000 n 5h 75

11000 5h h 15

2200 h n 15

55 40 h2 15h

d m2 15in 55 40 0

n 55 h 1 40 TO

n 55 or 4O

n 55
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5. A 40-year building programme for new houses began in Oldtown in the year 1951 (Year 1)
and finished in 1990 (Year 40).

 The numbers of houses built each year form an arithmetic sequence with first term a and 
common difference d.

  Given that 2400 new houses were built in 1960 and 600 new houses were built in 1990, 
find 

 (a) the value of d,
(3)

 (b) the value of a,
(2)

 (c) the total number of houses built in Oldtown over the 40-year period.
(3)
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PMT

a a a d d

10 term a 1 9 d 2400

40 term a t 39cL 600

30d 1800

d 60

b Sub for d in
a 9CGo 2400

a 24001 540

q 2940

c Sn z Zatch 1 d

Sao 26940 t 39C Go

Sao 70,800

Jun 2009
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7. Jill gave money to a charity over a 20-year period, from Year 1 to Year 20 inclusive.
She gave £150 in Year 1, £160 in Year 2, £170 in Year 3, and so on, so that the amounts 
of money she gave each year formed an arithmetic sequence.

  (a)  Find the amount of money she gave in Year 10.
  (2)

  (b)  Calculate the total amount of money she gave over the 20-year period. 
  (3) 

 Kevin also gave money to the charity over the same 20-year period. 

  He gave £A in Year 1 and the amounts of money he gave each year increased, forming an 
arithmetic sequence with common difference £30.

  The total amount of money that Kevin gave over the 20-year period was twice the total 
amount of money that Jill gave.

 (c)  Calculate the value of A.
  (4)
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a a 150 d 1 to

10 year a ad

1501 9 10

240

b Sh hz Za n 1 d

Szo 2 21150 t 19 10

Szo 10 300 t 190

Szo 4900

Jan 2010
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Question 7 continued
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PMT

a A d 1 30

Szo 2 2A t 19 30 4900 2

10 2A t 570 9800

ZA t 570 980

2A 980 570

ZA 410

A 205
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9. A farmer has a pay scheme to keep fruit pickers working throughout the 30 day season. 
He pays £a for their first day, £(a + d  ) for their second day, £(a + 2d  ) for their third day, 
and so on, thus increasing the daily payment by £d for each extra day they work. 

 A picker who works for all 30 days will earn £40.75 on the final day.

 (a) Use this information to form an equation in a and d.
(2)

 A picker who works for all 30 days will earn a total of £1005

 (b) Show that 15(a + 40.75) = 1005
(2)

 (c) Hence find the value of a and the value of d.
(4)
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PMT

a a a d d

3othday a t 29 d 40.75

b Sn hz Zatch Dd
Szo 3oz Za 29 d 1005

15 Za 1 29d 1005

Sub from 15 a 40.75 1005

C a 40.75 100515

a t 40.75 67
a 67 40.75 26.25

Sub for a in 26.25 t 29 d 40.75
291 40.75 26.25 14.50
d 14.50

zg
eto.to

a 1 26.25 D 50pence

Jun 2010


