NAME:

Patterns Sequences and Series Worksheet

68 min
68 marks
1.  Find the sum of the arithmetic series
17 +27+37 +..+417.
Working.
Answer:

(Total 4 marks)

2. (a)  Write down the first three terms of the sequence u,, = 3n, for n 21.

1
(b) Find
20
M Y 3m
n=l1
100
(i > 3n.
n=21
)

(Total 6 marks)



Find the sum of the infinite geometric series

2 4.8 _16
379727781
Working:
Answer:

......................................................................

(Total 4 marks)

In an arithmetic sequence, the first term is -2, the fourth term is 16, and the 7" term is 11 998.
(a)  Find the common difference d.

(b)  Find the value of n.

Working:

Answers:

(Total 6 marks)



The diagrams below show the first four squares in a sequence of squares which are subdivided

in half. The area of the shaded square A is %

A

Diagram [ Diagram 2

................................

Diagram 3 Diagram 4
(a) (i) Find the area of square B and of square C.
(ii)  Show that the areas of squares A, B and C are in geometric progression.

(ili)  Write down the common ratio of the progression.

&)
(b) (i)  Find the total area shaded in diagram 2.
(i)  Find the total area shaded in the gh diagram of this sequence.
Give your answer correct to six significant figures.
“
(c)  The dividing and shading process illustrated is continued indefinitely.
Find the total area shaded.
()

(Total 11 marks)



6. The first term of an infinite geometric sequence is 18, while the third term is 8. There are two
possible sequences. Find the sum of each sequence.

Working:

Answers:

e eeeeteeeteranetatretatettats it arsterataserrerasbniy

(Total 6 marks)

7. Consider the infinite geometric sequence 3000, — 1800, 1080, — 648, ... .

(a)  Find the common ratio.

?
(b) Find the 10" term.

2)
(¢)  Find the exact sum of the infinite sequence.

2)

(Total 6 marks)



8. When the expression (2 + arx)10 is expanded, the coefficient of the term in x* is 414 720. Find
the value of a.

Working:

Answer:

..................................................

(Total 6 marks)

9
. . . 2
9.  Determine the constant term in the expansion of [x _Tj .

X

Working:

....................................................................

(Total 4 marks)

10.  Find the coefficient of x° in the expansion of (3x — 2)8‘

Working:

Answer:

......................................................................

(Total 4 marks)



11.

Ashley and Billie are swimmers training for a competition.

(2)

(b)

(c)

Ashley trains for 12 hours in the first week. She decides to increase the amount of time
she spends training by 2 hours each week. Find the total number of hours she spends
training during the first 15 weeks.

)
Billie also trains for 12 hours in the first week. She decides to train for 10% longer each
week than the previous week.
(i)  Show that in the third week she trains for 14.52 hours.
(ii)  Find the total number of hours she spends training during the first 15 weeks.

@
In which week will the time Billie spends training first exceed 50 hours?

()

(Total 11 marks)



