
 

Pre-Class Problems 23  for Wednesday, April 25 

 

Earn one bonus point because you checked the Pre-Class problems.  Send me an 

email with PC23 in the Subject line. 

 

 

These are the type of problems that you will be working on in class. 

 

 

Definition An arithmetic sequence }{ na  is a sequence of the form 

 

 1a ,  da 1 ,  da 21  ,  da 31  , . . . . . , dna )1(1  , . . . . . 

 

NOTE:  Each next term in the sequence is obtained by adding a fixed constant d to 

the previous term.  This fixed constant d is called the common difference of the 

sequence since nn aad   1  for all n.  The nth term of the sequence is given by  

dnaan )1(1  . 

 

 

1. If 12010 a  and 42832 a  in the arithmetic sequence }{ na , then find 1a  and 

d. 

 

 

Theorem  The sum nS  of the first n terms of the arithmetic sequence }{ na  is given 

by 
2

)( 1 n

n

aan
S


 , where 1a  is the first term of the sequence and na  is the nth 

term of the sequence. 

 

 

2. Find the sum of the following arithmetic sequences. 

 

 a. The sequence 16, 20, 24, 28, . . . . , 184. 

 

 b. The first fifteen terms in the sequence with 281 b  and 12d . 

 

 c. The first 201 terms in the sequence with 121 b  and 5d . 
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 d. The first 25 terms in the sequence with 81 c  and 13625 c . 

 

 e. The first 100 terms in the sequence with 571 a  and 636100 a . 

 

 f.    



5

1

)74(
i

i   g.    



50

1

)74(
i

i   h.    


100

1j

j  

 

 i.    


n

i

i
1

 

 

 

Definition An geometric sequence }{ na  is a sequence of the form 

 

   1a ,  ra1 ,  
2

1 ra ,  
3

1 ra , . . . . . , 
1

1

nra , . . . . . 

 

NOTE:  Each next term in the sequence is obtained by multiplying a fixed constant 

r to the previous term.  This fixed constant r is called the common ratio of the 

sequence since 
n

n

a

a
r

1
  for all n.  The nth term of the sequence is given by  

1

1

 n

n raa . 

 

 

3. Determine if the following sequences are geometric.  If the sequence is 

geometric, then find the common ratio. 

 

 a.    4, 8, 16, 32, 64, . . . .  b.    5, 
3

10
 , 

9

20
, 

27

40
 , 

81

80
 . . . . 

 

 c.    1, 3, 12, 60, 360, . . . . 

 

 

4. Write the first five terms of the geometric sequence }{ na  with the given first 

term and common ratio. 

 



 

 a.    21 a  and 4r   b.    61 a  and 
2

1
r  

 

 

5. Find the nth term of the geometric sequence }{ nb  with the given first term 

and common ratio.  Then find the indicated term. 

 

 a.    31 b  and 2r .  Find 9b . 

 

b.    
5

4
1 b  and 

2

3
r .  Find 5b . 

 

 

6. Find the seventh term of the geometric sequence with 121 c  and 3244 c . 

 

 

7. Find the fifth term of the geometric sequence with 241 a  and 322 a . 

 

 

Theorem  The sum nS  of the first n terms of the geometric sequence }{ na  is given 

by 
1

)1(1






r

ra
S

n

n , where 1a  is the first term of the sequence and r is the 

common ratio of the sequence, where 1r . 

 

 

8. Find the sum of the following geometric sequences. 

 

 a.    



5

1

14)2(
n

n

   b.    














5

1

1

2

1
6

n

n

  c.    



5

1

1)2(4
n

n

 

 

 d.    



10

1

1)2(4
n

n

   e.    












15

1

1

3

2

n

n

 

 

 



 

Theorem  The infinite sum of the geometric sequence }{ 1

1

nra , denoted by 








1

1

1

n

nra , is given by 









1

11

1
1n

n

r

a
ra  if 1r  and 







1

1

1

n

nra  does not exist 

if 1r .  The expression 






1

1

1

n

nra  is called a geometric series. 

 

 

9. Find the sum of the following geometric series if possible. 

 

 a.    
















1

1

2

1
6

n

n

  b.    















1

1

3

2

n

n

  c.    
















1

1

4

3
)12(

n

n

 

 

 d.    















1

1

6

7
18

n

n

  e.    





1

14)2(
n

n

   f.    
















1

1

3

2

n

n

 

 

 g.    
















1

1

4

3
)12(

n

n

  h.    















1

1

11

7
16

n

n

  i.    


 1 10

3

n
n  

 

 

Additional problems available in the textbook:  Page 710 … 39 – 70.  Examples 3, 

6 – 9 starting on page 702.  Page 721 … 9 – 24, 35 – 44, 49 – 68,  73, 74, 77, 78.  

Examples 1, 2, 4, 6 – 9 starting on page 712. 

 

 

SOLUTIONS: 
 

 

1. 12010 a   and  42832 a      Back to Problem 1. 

 

 

  dnaan )1(1   dadaa 9)110( 1110   

 

 daa 9110   and  12010a   da 9120 1   

 

 



 

  dnaan )1(1   dadaa 31)132( 1132   

 

 daa 31132   and  42832a   da 31428 1   

 

 

 In order to find 1a  and d, we need to solve the system of equations: 

 

 
42831

1209

1

1





da

da

 

 

 

 Using the addition method, we obtain 

 

 
42831

1209

1

1





da

da

      

30822

42831

1209

1

1







d

da

da

 

 

 141541130822  ddd  

 

 

 12091  da  and  14d    1201261a   61 a  

 

 

 Answer:  61 a  and 14d  

 

 

2a. 16, 20, 24, 28, . . . . , 184     Back to Problem 2. 

 

 

In Problem 8 of Pre-Class Problems 22, we found that there are 43 terms in 

this finite arithmetic sequence.  Thus, 161 a , 43n , and 18443 a . 

 

 

Thus, 



2

)( 1 n

n

aan
S   

2

)18416(43
43


S   =  

2

)200(43
  =  )100(43  

http://math.utoledo.edu/~janders/1320/PreClassProblems/Problems22MW.pdf


 

 

=  4300 

 

 

Answer:  4300 

 

 

2b. 281 b  and 12d .  Find 15b .    Back to Problem 2. 

 

 

In Problem 5a of Pre-Class Problems 22, we found that 19615 b .  Thus, 

281 b , 15n , and 19615 b . 

 

 

Thus, 



2

)( 1 n

n

bbn
S   

2

)19628(15
15


S   =  

2

)224(15
  =  )112(15  

 

=  1680 

 

 

Answer:  1680 

 

 

2c. 121 b  and 5d       Back to Problem 2. 

 

 

In Problem 5b of Pre-Class Problems 22, we found that 988201 b .  Thus, 

121 b , 201n , and 988201 b . 

 

 

Thus, 



2

)( 1 n

n

bbn
S   

2

)98812(201
201


S   =  

2

)976(201 
  = 

 

 )488(201    =  088,98  

 

 

http://math.utoledo.edu/~janders/1320/PreClassProblems/Problems22MW.pdf
http://math.utoledo.edu/~janders/1320/PreClassProblems/Problems22MW.pdf


 

Answer:  088,98  

 

 

2d. 81 c  and 13625 c       Back to Problem 2. 

 

 

Thus, 



2

)( 1 n

n

ccn
S   

2

)1368(25
25


S   =  

2

)128(25
  =  )64(25   = 

 

 )16()4(25   =  )16(100   =  1600 

 

 

Answer:  1600 

 

 

2e. 571 a  and 636100 a      Back to Problem 2. 

 

 

Thus, 



2

)( 1 n

n

aan
S   

2

)63657(100
100


S   =  

2

)579(100 
  = 

 

)579(50    =  950,28  

 

 

Answer:  950,28  

 

 

2f. 



5

1

)74(
i

i        Back to Problem 2. 

 

 

 This is Problem 2a from Pre-Class Problems 22. 

 

 

First, let’s verify that the sequence }{ ia , where 74  ia i , is an arithmetic 

sequence.  We just need to show that ii aa  1  is a constant. 

http://math.utoledo.edu/~janders/1320/PreClassProblems/Problems22MW.pdf


 

 

 

1147447)1(41  iiia i  

 

74  ia i  

 

ii aa  1   =  )74(114  ii   =  74114  ii   =  4 

 

Thus, ii aa  1   =  4 for all i.  Thus, the sequence }{ ia  is an arithmetic 

sequence. 

 

 

 74ia i   111 a  and 275 a  

 

 

Thus, 



2

)( 1 n

n

aan
S   

2

)2711(5
5


S   =  

2

)38(5
  =  )19(5   =  95 

 

 

Answer:  95 

 

NOTE:  Here’s how we did this problem in Pre-Class Problems 22: 

 





5

1

)74(
i

i   =  11  +  15  +  19  +  23  +  27  =  30  +  15  +  50  =  95 

 

NOTE:  In general, you can show that any sequence }{ ia , where bima i  , 

is an arithmetic sequence, where the common difference d is m. 

 

 

2g.  



50

1

)74(
i

i        Back to Problem 2. 

 

 

  74ia i   111 a  and 20750 a  

 



 

 

Thus, 



2

)( 1 n

n

aan
S   

2

)20711(50
50


S   =  

2

)218(50
  =  )109(50  

 

=  5450 

 

 

Answer:  5450 

 

 

2h. 


100

1j

j          Back to Problem 2. 

 

 

The sequence }{ ja , where ja j  , is an arithmetic sequence with 11 a  and 

d  =  1. 

 

 

  ja j   11 a  and 100100 a  

 

 

Thus, 



2

)( 1 n

n

aan
S   

2

)1001(100
100


S   =  

2

)101(100
  =  )101(50  

 

=  5050 

 

 

Answer:  5050 

 

 

2i.  


n

i

i
1

         Back to Problem 2. 

 

 

The sequence }{ ia , where ia i  , is an arithmetic sequence with 11 a  and 

d  =  1. 

 



 

 

  ia i   11 a  and nan   

 

 

Thus, 



2

)( 1 n

n

aan
S   

2

)1( nn
S n


   =  

2

)1( nn
 

 

 

Answer:  


n

i

i
1

  =  
2

)1( nn
 

 

NOTE:  This is a formula that is used in calculus to calculate certain 

Riemann integrals using the definition of the Riemann integral. 

 

 

3a. 4, 8, 16, 32, 64, . . . .       Back to Problem 3. 

 

 

 2
4

8

1

2


a

a
  2

8

16

2

3


a

a
 

 

 2
16

32

3

4


a

a
  2

32

64

4

5


a

a
 

 

 

NOTE:  The ratio between each term and its preceding term is 2. 

 

 

Answer:  Yes.  The common ratio is 2. 

 

 

3b. 5, 
3

10
 , 

9

20
, 

27

40
 , 

81

80
 . . . .     Back to Problem 3. 

 

 



 

 
3

2

5

1

3

10

1

2


a

a
 

 

 
3

2

1

1

3

2

10

3

9

20

2

3




















a

a
 

 

 
3

2

1

1

3

2

20

9

27

40

3

4


a

a
 

 

 
3

2

1

1

3

2

40

27

81

80

3

4




















a

a
  

 

 

NOTE:  The ratio between each term and its preceding term is 
3

2
 . 

 

 

Answer:  Yes.  The common ratio is 
3

2
 . 

 

 

3c. 1, 3, 12, 60, 360, . . . .      Back to Problem 3. 

 

 

 3
1

3

1

2


a

a
  4

3

12

2

3


a

a
 

 

 

This sequence is not geometric.  The ratio between the second term and the 

first term is 3.  However, the ratio between the third term and the second term 

is 4. 

 

 

Answer:  No 

 

 



 

4a. 21 a  and 4r       Back to Problem 4. 

 

 

 Answer:  2 , 8 , 32 , 128 , 512  

 

 

4b. 61 a  and 
2

1
r       Back to Problem 4. 

 

 

 Answer:  6, 3 , 
2

3
, 

4

3
 , 

8

3
 

 

 

5a. 31 b  and 2r .  Find 9b .    Back to Problem 5. 

 

 

   1

1

n

n rbb   
1)2(3  n

nb  

 

 

 Thus, 768)256(3)2(3 8

9 b  

 

 

 Answer:  
1)2(3  n

nb ,  7689 b  

 

 

5b. 
5

4
1 b  and 

2

3
r .  Find 5b .    Back to Problem 5. 

 

 

   1

1

n

n rbb   

1

2

3

5

4












n

nb  

 

 



 

 Thus, 
20

81

4

81

5

1

16

81

5

4

2

3

5

4
4

5 

























b  

 

 

 Answer:  

1

2

3

5

4












n

nb ,  
20

81
5 b  

 

  

6. 121 c  and 3244 c .  Find 7c .    Back to Problem 6. 

 

 

   1

1

n

n rcc   
112  n

n rc   since 121 c  

 

 

 Then 
3

4 12rc  .  We were given that 3244 c . 

 

 

 Thus, 
3

4 12rc   and  3244c    32412 3r    1626 3r  

 

  813 3r    273r   3273 r . 

 

 

 Thus, 
112  n

n rc  and  3r   
1)3(12  n

nc  

 

 

 Thus, 8748)729(12)3(12 6

7 c     (Yes.  I used a calculator.) 

 

 

 Answer:  87487 c  

 

 

7.  241 a  and 322 a .  Find 5a .    Back to Problem 7. 

 

 



 

   1

1

n

n raa   
124  n

n ra   since 241 a  

 

 Since 1a  and 2a  are consecutive terms in a geometric sequence, then 
1

2

a

a
r   

 =  
24

32
  =  

3

4
. 

 

 

 Thus, 
124  n

n ra  and 
3

4
r   

1

3

4
24













n

na  

 

 

 Thus, 
27

2048

27

256
8

81

256
24

3

4
24

4

5 

























a  

 

 

 Answer:  
27

2048
5 a  

 

 

8a. 



5

1

14)2(
n

n

       Back to Problem 8. 

 

 

21 a , 4r , and 5n  

 

Thus, 





1

)1(1

r

ra
S

n

n   
14

)14(2 5

5



S   =  

3

)11024(2 
  = 

  

 
3

)1023(2
  =  )341(2   =  682  

 

 

Answer:  682  

 



 

NOTE:  The geometric sequence, which we are summing, is the geometric 

sequence in Problem 2a above.  In this problem, we found that the first five 

terms were 2 , 8 , 32 , 128 , 512 .  Thus, 

 

)512()128()32()8(2    =  )64042(    =  682  

 

 

8b.  














5

1

1

2

1
6

n

n

       Back to Problem 8. 

 

 

61 a , 
2

1
r , and 5n  

 

 

NOTE:  





1

)1(1

r

ra
S

n

n   
r

ra
S

n

n





1

)1(1

 

 

 

Thus, 





r

ra
S

n

n
1

)1(1

  

2

1
1

2

1
16

5

5
























S
  =  

2

3

32

1
16 


















  = 

  

 

2

3

32

1
16 










  =  32

32

2

3

32

1
16













  =  
48

)132(6 
  =  

8

)33(1
  =  

8

33
 

 

 

Answer:  
8

33
 

 



 

NOTE:  The geometric sequence, which we are summing, is the geometric 

sequence in Problem 2b above.  In this problem, we found that the first five 

terms were 6, 3 , 
2

3
, 

4

3
 , 

8

3
.  Thus, 

 

8

3

4

3

2

3
36    =  

8

3

4

3

2

3
3    =  

8

3

8

6

8

12

8

24
   = 

 

8

361224 
  =  

8

639 
  =  

8

33
 

 

 

8c.  



5

1

1)2(4
n

n

        Back to Problem 8. 

 

 

41 a , 2r , and 5n  

 

Thus, 





1

)1(1

r

ra
S

n

n   
12

)12(4 5

5



S   =  

1

)132(4 
  = 

  

 )31(4   =  124 

 

 

Answer:  124 

 

NOTE:  The geometric sequence, which we are summing, is first five term of 

the geometric sequence in Problem 1a above.  In this problem, we have that 

the first five terms were 4, 8, 16, 32, 64.  Thus, 

 

4  +  8  +  16  +  32  +  64  =  20  +  40  +  64  =  124 

 

 

8d.  



10

1

1)2(4
n

n

        Back to Problem 8. 

 

 



 

41 a , 2r , and 10n  

 

Thus, 





1

)1(1

r

ra
S

n

n   
12

)12(4 10

10



S   =  

1

)11024(4 
  = 

  

 )1023(4   =  4092 

 

 

Answer:  4092 

 

 

8e.  












15

1

1

3

2

n

n

       Back to Problem 8. 

 

 

11 a , 
3

2
r , and 15n  

 

 

NOTE:  





1

)1(1

r

ra
S

n

n   
r

ra
S

n

n





1

)1(1

 

 

 

Thus, 





r

ra
S

n

n
1

)1(1

  

3

2
1

3

2
11

15

5
























S
  =  

3

1
14348907

32768
1 

  = 

  

 









14348907

32768

14348907

14348907
3   =  









14348907

14316139
3   =  

4782969

14316139
 

 

 

Answer:  
4782969

14316139
 

 



 

 

9a.  
















1

1

2

1
6

n

n

       Back to Problem 9. 

 

 


2

1
r    1

2

1
r   the series is summable; 61 a  

 

 

Thus, 



r

a
S

1

1

  

2

1
1

6



S
  =  2

2

2

1
1

6



  =  

12

12


  =  

3

12
  =  4 

 

 

Answer:  4 

 

NOTE:  In Problem 6b above, we found that 














5

1

1

2

1
6

n

n

 =  
8

33
. 

 

 

9b.  















1

1

3

2

n

n

       Back to Problem 9. 

 

 


3

2
r    1

3

2
r   the series is summable; 11 a  

 

 

Thus, 



r

a
S

1

1

  

3

2
1

1



S
  =  3

3

3

2
1

1



  =  

23

3


  =  

1

3
  =  3 

 

 

Answer:  3 

 



 

NOTE:  In Problem 6e above, we found that 












15

1

1

3

2

n

n

 = 

99314.2
4782969

14316139
 . 

 

 

9c.  
















1

1

4

3
)12(

n

n

      Back to Problem 9. 

 

 


4

3
r    1

4

3
r   the series is summable; 121 a  

 

 

Thus, 



r

a
S

1

1

  

4

3
1

12




S

  =  4

4

4

3
1

12





  =  

34

48


   =  

7

48
  

 

 

Answer:  
7

48
  

 

 

9d. 















1

1

6

7
18

n

n

       Back to Problem 9. 

 

 


6

7
r    1

6

7
r   the series is not summable 

 

 

Answer:  Sum does not exist 

 

 

9e. 





1

14)2(
n

n

       Back to Problem 9. 



 

 

 

 4r    14r   the series is not summable 

 

 

Answer:  Sum does not exist 

 

NOTE:  In Problem 6a above, we found that 



5

1

14)2(
n

n

 =  682 . 

 

 

9f.  
















1

1

3

2

n

n

       Back to Problem 9. 

 

 


3

2
r    1

3

2
r   the series is summable; 11 a  

 

 

Thus, 



r

a
S

1

1

  

3

2
1

1



S
  =  3

3

3

2
1

1



  =  

23

3


  =  

5

3
 

 

 

Answer:  
5

3
 

 

NOTE:  In Problem 7b above, we found that 















1

1

3

2

n

n

 =  3. 

 

 

9g.  
















1

1

4

3
)12(

n

n

      Back to Problem 9. 

 

 



 


4

3
r    1

4

3
r   the series is summable; 121 a  

 

 

Thus, 



r

a
S

1

1

  

4

3
1

12




S

  =  4

4

4

3
1

12





  =  

34

48


   =  

1

48
   = 

48  

 

 

Answer:  48  

 

NOTE:  In Problem 7c above, we found that 
















1

1

4

3
)12(

n

n

 =  
7

48
 . 

 

 

9h. 















1

1

11

7
16

n

n

       Back to Problem 9. 

 

 


11

7
r    1

11

7
r   the series is summable; 161 a  

 

 

Thus, 



r

a
S

1

1

  

11

7
1

16



S
  =  11

11

11

7
1

16



  =  

711

176


  =  

4

176
  =  44 

 

 

Answer:  44 

 

 

9i. 


 1 10

3

n
n         Back to Problem 9. 

 

 



 

 NOTE:  


 1 10

3

n
n   =  

n

n















1 10

1
3   =  

1

1 10

1

10

3




 







n

n

 

 

 


10

1
r    1

10

1
r   the series is summable; 

10

3
1 a  

 

 

NOTE:  This geometric series is summing all the terms in the sequence 

nnb
10

3
  in Problem 1d of Pre-Class Problems 22. 

 

 

In that problem, we found that 3.0
10

3
1 b  ,  03.0

100

3
2 b  , 

003.0
1000

3
3 b  ,  0003.0

10000

3
4 b  

 

 

Thus, 


1

1 10

3

n
n  =  

10

3
  =  0.3 

 




2

1 10

3

n
n  =  

100

3

10

3
   =  0.3  +  0.03  =  0.33 

 




3

1 10

3

n
n  =  

1000

3

100

3

10

3
   =  0.3  +  0.03  +  0.003  =  0.333 

 




4

1 10

3

n
n  =  

10000

3

1000

3

100

3

10

3
   =  0.3 + 0.03 + 0.003 + 0.0003  = 

 

0.3333 

 

It appears that 
3

1
3.0

10

3

1




n
n .  Let’s see if this is true. 

http://math.utoledo.edu/~janders/1320/PreClassProblems/Problems22MW.pdf


 

 

 





r

a
S

1

1

  

10

1
1

10

3



S
  =  10

10

10

1
1

10

3




  =  

110

3


  =  

9

3
  =  

3

1
 

 

 

Answer:  
3

1
 


