   Submit your solutions on separate paper.  Indicate your school name on each sheet.
   One solution set only is required from each team. 
   Part marks are awarded for partial or incorrect solutions.
   The steps to a solution can be omitted if you are confident your final answer is correct,

   however the steps will be used for part marks for incomplete or incorrect solutions.

   Marks may be deducted for poor mathematical form.
Group Problem Set #1
Geometric Sequence Problems

1.)
For the sequence, 4, (8, 16, (32, . . .

a)
Which term is – 32768? 

b)
Find the sum of the first 12 terms.

c)
Find the sum of the first 9 even numbered terms subtracted from the sum of the first 10 odd numbered terms.

2.)
a)     Find the sum to infinity of 144, (48, 16, (
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, . . ..

b)    Find the sum to infinity of 80, 
[image: image2.wmf]402

, 40, 
[image: image3.wmf]202

, . . ..

3.)
If x – 1, x – 4 and 2x – 4 are the first three terms of a geometric sequence, find x.

4.)
Insert 5 geometric means between 7 and 5103.

5.)
The sum of the first three terms of a geometric sequence is 785. Find the fifth term of this sequence if t1 = 5.

6.)
The sum to infinity of a geometric series is 8. If the sum of the second and third terms of this series is 3, find all possible values of the common ratio, r, of this series.

Solutions to Group Problem Set #1

1.
(11 marks)


a) The sequence is geometric with a = 4 and r = (2. The general term is tn = arn–1   
(1 mark)
Let  – 32768 = 4((2)n–1   or   (8192 = ((2)n–1 .  




(1 mark)
Since  (8192 = ((2)13 = ((2)n–1  






(1 mark)
we get   13 = n – 1  or  n = 14.

Thus  (8192 is the 14th term of the sequence.




(1 mark)
b)
The sum of the first n terms of a geometric series is given by:   
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Thus we get  S12 = 
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 = (5460   (the sum of the first twelve terms) 
(2 marks)








(award 1 mark for any failed attempt)
c)
Find the sum of the first 9 even numbered terms subtracted from the sum of the first 10 odd numbered terms.


The odd-numbered terms form a geometric sequence with a = 4 and r = 4 

and the even-numbered terms forms a second geometric sequence with a = (8 and r = 4.

(2 marks  - 1 mark each part)

The sum of the first 10 odd-numbered terms is:  S10 = 
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 = 1398100.
(1 mark)

The sum of the first 9 even-numbered terms is:  S9 = 
[image: image7.wmf](
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 = (699048.
(1 mark)

The difference of these two amounts is 2097148.  




(1 mark)

(We could also use the sum of the first 19 terms of the original sequence with positive terms.)

Part a)  is worth 4 marks

Part b)  is worth 2 marks

Part c)  is worth 5 marks

Award 11 Marks immediately if the answer is correct without examining the solution.

As with #1 above and all subsequent questions (unless otherwise stated), award full marks immediately if the final answer is correct without regard to the details of their solution.

2. 
(7 marks)

    a)
The sum to infinity of a geometric sequence is given by  
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(1 mark)

In this case, a = 144 and r = (
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(1 mark)
(and since 
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(1 mark)
  = 
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(1 mark)
    b)
Here, a = 80 and r = 
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(1 mark)
(and since 
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(1 mark)
  = 
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  or  
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(1 mark)
Part a)  is worth 4 marks

Part b)  is worth 3 marks

3.
(5 marks)
Since these three terms form a geometric sequence, get:   
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(1 mark)
which gives us:   (x – 4)2 = (x – 1)(2x – 4)




(1 mark)
or   x2 – 8x + 16 = 2x2 – 6x + 4  

or   x2 +2x – 12 = 0  







(1 mark)
This gives:     
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(2 marks - 1 mark for any failed effort)
Thus x is  
[image: image21.wmf]113
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 or  
[image: image22.wmf]113

--

  (approximately  2.606  and  (4.606). 

4.
(5 marks)

Since we are finding 5 geometric means, t1 = 7 and t7 = 5103.


(1 mark)
5103 ( 7 = 729  and we get  r6 = 729  or  r = (3.



(2 marks)
The five geometric means are:  7((3), 7((3)2, 7((3)3, 7((3)4 and 7((3)5  
(1 mark)
which are  (21, 63, (189, 567 and (1701.




(1 mark)
5.
(7 marks)

Let  S3 = 
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(2 marks - 1 mark for any failed effort)

This gives us:   r2 + r +1 = 157   or   r2 + r – 156 = 0 



(1 mark)

On factoring, we get:   (r + 13)(r – 12) = 0




(1 mark)  
which yields  r = (13  or  r = 12.  





(1 mark)
If  a = 5, and r = (13 ,  t5 = 5((13)4 = 142805.




(1 mark)
If  a = 5, and r = 12 ,  t5 = 5(12)4 = 103680.




(1 mark)
6.
(11 marks)

We have  
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(1 mark)
and   t2 + t3 = ar + ar2 = 3  [2].






(1 mark)
From  [1], we get  a = 8 – 8r   and  substituting this into [2] we get:

(8 – 8r)r + (8 – 8r)r2 = 3.


(2 marks - 1 mark for any failed effort)
On expanding, we get:    8r – 8r2 + 8r2 ( 8r3 = 3   or   8r3 – 8r +3 = 0.
(1 mark)
Let P(r) = 8r3 – 8r +3 ,   we have   
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 = 0   thus   r – 
[image: image26.wmf]1

2

  is a factor of  P(r).
(1 mark)
Dividing P(r) by 2r – 1, we get 4r2 + 2r – 3   




(1 mark)
and hence   8r3 – 8r +3 = 2(r – 
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(1 mark)

Solving 
4r2 + 2r – 3 = 0  we get  
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(1 mark)

But 
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 for the sum of an infinite geometric series, so  
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 is inadmissible.


(1 mark if they simply state it is inadmissible for any reason)

Hence the only values for r are,  r = 
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  or  
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 (approximately 0.6514). 
(1 mark)
Quick Mark Summary For This problem Set:
1. 11 Marks

2. 7 Marks

3. 5 Marks

4. 5 Marks

5. 7 Marks

6. 11 Marks

Total Possible Marks for Problems Set #1 is 46
Indicate Total Team Score Only on Blackboard Summary (Never give percentages)
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