
LA Session - Induction Preparation Solutions 

 
1) An arithmetic sequence a1, a2, a3, … is such that a10 = 40 and a25 = 10. Determine both a1 and 

the sum of the first 50 terms of the sequence. 

 

Let d be the common difference of the sequence. 

 

15d = a25 – a10 = 10 – 40 

15d = - 30 

d = -2 

a1 = a10 + (1-10)(d) = 40 – 9(-2) = 58 

a50 = a1 + 49(d) = 58 + 49(-2) = 58 – 98 = -40 

S50 = 
(𝑎1+𝑎50)

2
× 50 = (58 − 40) × 25 = 𝟒𝟓𝟎 

 

 

2) An infinite geometric sequence a1, a2, a3, … has a sum of 10. If the odd indexed terms (a1, a3, 

etc.) have a sum of 7, what is the common ratio of the sequence? What is the first term of the 

sequence? 

 

Let r be the common ratio of the sequence. The even indexed terms plus the odd indexed terms 

sum to 10, so the even indexed terms sum to 10 – 7 = 3. Each even indexed term is r times the 

corresponding odd indexed term, thus the sum of the even indexed terms is simply 7r. It follows 

that 𝑟 =
𝟑

𝟕
. 

 

3) Determine the following summation in terms of n: ∑ (3𝑖2 − 4𝑖)2𝑛
𝑖=1 . 

 

∑(3𝑖2 − 4𝑖)

2𝑛

𝑖=1

= 3∑𝑖2
2𝑛

𝑖=1

− 4∑𝑖

2𝑛

𝑖=1

 

=
3(2𝑛)(2𝑛 + 1)(4𝑛 + 1)

6
−
4(2𝑛)(2𝑛 + 1)

2
 

= 𝑛(2𝑛 + 1)(4𝑛 + 1) − 4𝑛(2𝑛 + 1) 
 

= 𝑛(2𝑛 + 1)(4𝑛 + 1 − 4) 
 

= 𝒏(𝟐𝒏 + 𝟏)(𝟒𝒏 − 𝟑) 
 

  



4) Determine the following infinite summation: ∑ (2𝑖 − 1)(
1

2
)𝑖∞

𝑖=1 . 

 

𝑆 = ∑ (2𝑖 − 1)(
1

2
)𝑖∞

𝑖=1   
1

2
𝑆 = ∑ (2𝑖 − 1)(

1

2
)𝑖+1∞

𝑖=1 = ∑ (2𝑖 − 3)(
1

2
)𝑖∞

𝑖=2 , using an index shift. 

 

Now, subtract the second equation from the first: 

 

𝑆 −
𝑆

2
= ∑ (2𝑖 − 1) (

1

2
)
𝑖

∞
𝑖=1 − ∑ (2𝑖 − 3)(

1

2
)𝑖∞

𝑖=2   

 

𝑆

2
=

1

2
+ ∑ [(2𝑖 − 1) (

1

2
)
𝑖

− (2𝑖 − 3) (
1

2
)
𝑖

∞
𝑖=2 ]  

 

𝑆

2
=

1

2
+ ∑ [((2𝑖 − 1) − (2𝑖 − 3)) (

1

2
)
𝑖

∞
𝑖=2 ]  

 
𝑆

2
=

1

2
+ ∑ [2(

1

2
)𝑖∞

𝑖=2 ]  

 
𝑆

2
=

1

2
+ ∑ [(

1

2
)𝑖∞

𝑖=1 ]  

 

𝑆

2
=

1

2
+

1

2

1−
1

2

  

 
𝑆

2
=

1

2
+ 1  

 

𝑆 = 𝟑  

 

 

5) Determine the following matrix sum: [
6 3 −2
5 −9 7

] + [
−2 12 3
6 4 8

]. 

 

[
6 3 −2
5 −9 7

] + [
−2 12 3
6 4 8

] = [
𝟒 𝟏𝟓 𝟏
𝟏𝟏 −𝟓 𝟏𝟓

]   

 

 

6) Determine the following matrix product, [
2𝑛 1 − 2𝑛

3 2𝑛−1
] [
3 2
1 −1

], in terms of n. 

 

[
2𝑛 1 − 2𝑛

3 2𝑛−1
] [
3 2
1 −1

] = [
3(2𝑛) + 1 − 2𝑛 2(2𝑛) − (1 − 2𝑛)

3 × 3 + 2𝑛−1 3 × 2 − 2𝑛−1
] 

 

= [
2(2𝑛) + 1 (2𝑛+1) − 1 + 2𝑛

2𝑛−1 + 9 6 − 2𝑛−1
] = [

𝟐𝒏+𝟏 𝟑(𝟐𝒏) − 𝟏

𝟐𝒏−𝟏 + 𝟗 −𝟐𝒏−𝟏 + 𝟔
] 

 

 



7) Let the Fibonacci Sequence be defined as follows: 𝐹0 = 0, 𝐹1 = 1, 𝐹𝑛 = 𝐹𝑛−1 + 𝐹𝑛−2, for all 

integers n ≥ 2. Determine and simplify the following matrix product, in terms of n: 

 

[
1 1
1 −1

] [
𝐹𝑛 𝐹𝑛−1
𝐹𝑛−1 𝐹𝑛−2

] 

 

 

[
1 1
1 −1

] [
𝐹𝑛 𝐹𝑛−1
𝐹𝑛−1 𝐹𝑛−2

] = [
𝐹𝑛 + 𝐹𝑛−1 𝐹𝑛−1 + 𝐹𝑛−2
𝐹𝑛 − 𝐹𝑛−1 𝐹𝑛−1 − 𝐹𝑛−2

] = [
𝑭𝒏+𝟏 𝑭𝒏
𝑭𝒏−𝟐 𝑭𝒏−𝟑

] 

 

 

 


