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Section A: SAC Questions (40 Marks)

Question 1 (6 marks)

Only one of the following four sequences is arithmetic, and only one of them is geometric.

1 _aq L1
g cp, =3, '3

ul] =

11
an - 3;4;
b, = 2.5,5,7.5,10, ... d, =1,3,6,10, ...

a. State which sequence is arithmetic and find the common difference of the sequence. (2 marks)

b. State which sequence is geometric and find the common ratio of the sequence. (2 marks)

c. Forthe geometric sequence, find the exact value of the sixth term. Give your answer as a fraction. (2 marks)
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Question 2 (3 marks)

Given a geometric sequence as the second term t, = 6 and S, = 8, find ¢t,.

Question 3 (6 marks)
An arithmetic sequence has t; = 40 and t5 = 26.

a. Find the common difference, d. (1 mark)

b. Find to. (1 mark)

c. Find So. (2 marks)
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d. Find the smallest possible value of k, where k € N, such that S,, < 0. (2 marks)

Question 4 (3 marks)
An arithmetic has u; = 41,u, = 37,uz = 33 and continues in this way.

a. What is the largest value of n such that u,, > —2007? (2 marks)

b. For the value of n found in part a., calculate u,,, — u,. (1 mark)
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Question 5 (7 marks)

The first three terms of a geometric sequence are (k + 4), k and (2k — 15) respectively, where k is a positive
constant.

a. Show that k2 — 7k — 60 = 0. (2 marks)

b. Hence, solve for the value of k. (1 mark)

¢. Find the common ratio of this geometric sequence. (1 mark)

d. The sum of the first four terms in the geometric series can be written as a fully reduced fraction of the form S

where p,q € N. State the value of p and the value of g. (2 marks)

e. Find the sum to infinity of this series. (1 mark)
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Question 6 (12 marks)

Let {uq,uy, ..., uy} Where n € N be an arithmetic sequence with the first term equal to a and common difference
equal to d.

Let another sequence {v4, v, ..., v, } where n € N be defined such that v, = 2%k, 1 <k <nandk € N.

a.

i.  Show that 22 js a constant. (2 marks)

Un

ii. Write down the first term of the sequence {v,,}. (1 mark)

iii. Write down the formula for v,, in terms of a, d and n. (1 mark)
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b. LetS,, be the sum of the first n terms in the sequence {v,}.

i. Express S, interms of a, d and n. (2 marks)

ii. Find the values of d for which S, exists. (2 marks)

You are now told that S, exists.

iii. Write down S, in terms of a and d. (2 marks)

iv. Giventhat S, = 29*1 find the value of d. (2 marks)
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Question 7 (3 marks)
A sequence ty, t,, ..., t,, IS given by:
ther = B3 —t)? witht; = 4

a. Findt,,t3, and t4. (1 mark)

b. Find ty,. (1 mark)

c. What do you notice about this sequence? (1 mark)
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