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Ex4 Summation Notation -   𝑓(𝑘)
𝑛

𝑘=1
 

 

1.  𝑘25

𝑘=1
 = 12 +  22 + 32 + 42 + 52 = 1 + 4 + 9 + 16 + 25 

___________________________________________________________________________ 

b.        (2𝑘 − 1)
9

𝑘=1
 = 1 + 3 + 5 + 7 + 9 + 11 + 13 + 15 + 17 

___________________________________________________________________________ 

c.    
2520

𝑘

10

𝑘=1
 = 2520 + 1260 + 840 + 630 + 504 + 420 + 360 + 315 + 280 + 252 

 

 

2. 1 + 2 + 3 + 4 … + 50 =  𝑘50
𝑘=1          𝐴𝑟𝑖𝑡𝑕𝑚𝑒𝑡𝑐 𝑆𝑒𝑟𝑖𝑒𝑠 50 = 1 + 1 𝑛 − 1     ;     𝑛 = 50         𝑘𝑡𝑕𝑡𝑒𝑟𝑚 = 𝑘 

__________________________________________________________________________ 

b.  5 + 10 + 15 + ⋯ + 30 =  5𝑘6
𝑘=1      𝐴𝑟𝑖𝑡𝑕𝑚𝑒𝑡𝑐 𝑆𝑒𝑟𝑖𝑒𝑠 30 = 5 + 5 𝑛 − 1      ;     𝑛 = 6          𝑘𝑡𝑕𝑡𝑒𝑟𝑚 = 5𝑘 

___________________________________________________________________________ 

c.  3 + 5 + 7 + 9 + 11 + 13 =  2𝑘 + 16
𝑘=1    𝐴𝑟𝑖𝑡𝑕𝑚𝑒𝑡𝑐 𝑆𝑒𝑟𝑖𝑒𝑠 13 = 3 + 2 𝑛 − 1   ;   𝑛 = 6   𝑘𝑡𝑕𝑡𝑒𝑟𝑚 = 2𝑘 + 1 

___________________________________________________________________________ 
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Ex5 – Summation of a Series -        𝑘𝑛
𝑘=1 = 1 + 2 + 3 … . . 𝑛 =  

𝑛(𝑛+1)

2
 

 

1.        𝑘10
𝑘=1  =

10(11)

2
= 55 

 

___________________________________________________________________________ 

2.         2𝑘20
𝑘=1  = 2  𝑘20

𝑘=1 = 2  
20(21)

2
 = 420 

___________________________________________________________________________ 

3.         (2𝑘 + 3)
8

𝑘=1
 = 2  𝑘8

𝑘=1 +  38
𝑘=1 = 2  

8(9)

2
 +  8 × 3 = 72 + 24 = 96 

___________________________________________________________________________ 

4.        (4𝑘 + 5)
20

𝑘=1
 = 4  𝑘20

𝑘=1 +  520
𝑘=1 = 4  

20(21)

2
 +  20 × 5 = 420 + 100 = 520 

___________________________________________________________________________ 

5.        (3𝑘 − 1)
10

𝑘=1
 = 3  𝑘10

𝑘=1 −  110
𝑘=1 = 3  

10(11)

2
 −  10 × 5 = 165 − 10 = 155 

___________________________________________________________________________ 
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Ex 5 – Prove by Induction 

Steps :  1. Prove for n = 1 

  2. Assume true for n = k 

  3. Show true for n = k + 1 

  All about detail 

1.  𝑃𝑟𝑜𝑣𝑒 𝑏𝑦 𝐼𝑛𝑑𝑢𝑐𝑡𝑖𝑜𝑛 
1

𝑟 𝑟+1 

𝑛

𝑟=1
=

𝑛

𝑛+1
 

Part A : 𝑛 = 1           
1

1 1+1 

1

𝑟=1
=

1

2
       ;      

𝑛

𝑛+1
=

1

1+1
=

1

2
    ;   𝐻𝑒𝑛𝑐𝑒 𝑡𝑟𝑢𝑒 𝑓𝑜𝑟 𝑛 = 1 

Part B : Assume true for n = k, where k ≥ 1 

𝑛 = 𝑘                  
1

𝑘 𝑘 + 1 

𝑘

𝑟=1

=
𝑘

𝑘 + 1
 

Prove true for n = k + 1 

𝑛 = 𝑘 + 1                   
1

𝑟 𝑟 + 1 
=

𝑘+1

𝑟=1

𝑘

 𝑘 + 1 
+

1

 𝑘 + 1 (𝑘 + 2)
 

=
𝑘 𝑘 + 2 + 1

 𝑘 + 1 (𝑘 + 2)
=

𝑘2 + 2𝑘 + 1

 𝑘 + 1 (𝑘 + 2)
=

 𝑘 + 1 2

 𝑘 + 1 (𝑘 + 2)
=

 𝑘 + 1 

(𝑘 + 2)
=

 𝑘 + 1 

 𝑘 + 1 + 1
 

 

Hence true also for n = k + 1 

True for n = 1 ⟹ True for n = 2 since k ≥ 1 

True for n = 2 ⟹ True for n = 3 and so on for all values of n. 
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2. 𝑃𝑟𝑜𝑣𝑒 𝑏𝑦 𝐼𝑛𝑑𝑢𝑐𝑡𝑖𝑜𝑛 (2𝑟 − 1)
𝑛

𝑟=3
=  𝑛 − 2  𝑛 + 2      𝑛 ≥ 3 

Part A : 𝑛 = 3         (2 × 3 − 1)
3

𝑟=3
= 5       ;    3 − 2  3 + 2 = 5    ;   𝐻𝑒𝑛𝑐𝑒 𝑡𝑟𝑢𝑒 𝑓𝑜𝑟 𝑛 = 3 

Part B : Assume true for n = k, where k ≥ 3 

𝑛 = 𝑘                  (2𝑟 − 1)

𝑘

𝑟=1

=  𝑘 − 2 (𝑘 + 2) 

Prove true for n = k + 1 

𝑛 = 𝑘 + 1             2𝑟 − 1 =

𝑘+1

𝑟=1

 𝑘 − 2  𝑘 + 2 + (2 𝑘 + 1 − 1) 

=  𝑘 − 2  𝑘 + 2 +  2𝑘 + 1 = 𝑘2 + 2𝑘 − 3 =  𝑘 − 1  𝑘 + 3 =  (𝑘 + 1) − 2   𝑘 + 1 + 2)  

 

Hence true also for n = k + 1 

True for n = 3 ⟹ True for n = 4 since k ≥ 3 

True for n = 5 ⟹ True for n = 6 and so on for all values of n. 
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4.  𝑃𝑟𝑜𝑣𝑒 𝑏𝑦 𝐼𝑛𝑑𝑢𝑐𝑡𝑖𝑜𝑛  (𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃)𝑛 = 𝑐𝑜𝑠 𝑛𝜃 + 𝑖𝑠𝑖𝑛 𝑛𝜃      𝑓𝑜𝑟 𝑎𝑙𝑙 𝑛 

Part A : 𝑛 = 1     (𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃)1 = 𝑐𝑜𝑠 1𝜃 + 𝑖𝑠𝑖𝑛 1𝜃     ;   𝐻𝑒𝑛𝑐𝑒 𝑡𝑟𝑢𝑒 𝑓𝑜𝑟 𝑛 = 1 

Part B : Assume true for n = k, where k ≥ 1 

𝑛 = 𝑘                   (𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃)𝑛 = 𝑐𝑜𝑠 𝑛𝜃 + 𝑖𝑠𝑖𝑛 𝑛𝜃  

Prove true for n = k + 1 

𝑛 = 𝑘 + 1      =   (𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃)𝑘+1 =   (𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃)𝑘 𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃  

                         = 𝑐𝑜𝑠 𝑘𝜃 + 𝑖𝑠𝑖𝑛 𝑘𝜃  𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃  

                         = 𝑐𝑜𝑠 𝑘𝜃 𝑐𝑜𝑠𝜃 − 𝑠𝑖𝑛 𝑘𝜃 𝑠𝑖𝑛𝜃 + 𝑖𝑠𝑖𝑛 𝑘𝜃 𝑐𝑜𝑠𝜃 + 𝑐𝑜𝑠 𝑘𝜃 𝑖𝑠𝑖𝑛𝜃 

                         = 𝑐𝑜𝑠 𝑘 + 1 𝜃 + 𝑖𝑠𝑖𝑛 𝑘 + 1 𝜃 

 

Hence true also for n = k + 1 

True for n = 1 ⟹ True for n = 2 since k ≥ 1 

True for n = 3 ⟹ True for n = 4 and so on for all values of n. 
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5.   𝑃𝑟𝑜𝑣𝑒 𝑏𝑦 𝐼𝑛𝑑𝑢𝑐𝑡𝑖𝑜𝑛  (2𝑘 − 1)

𝑛

𝑘=1

= 𝑛2     𝑓𝑜𝑟 𝑎𝑙𝑙 𝑛 

Part A : 𝑛 = 1    (2𝑘 − 1)
1

𝑘=1
= 2 × 1−= 1      ;         𝑛2 = 12 = 1     ;   𝐻𝑒𝑛𝑐𝑒 𝑡𝑟𝑢𝑒 𝑓𝑜𝑟 𝑛 = 1 

Part B : Assume true for n = k, where k ≥ 1 

𝑛 = 𝑘                  (2𝑘 − 1)

𝑛

𝑘=1

= 𝑘2 

Prove true for n = k + 1 

𝑛 = 𝑘 + 1       (2𝑘 − 1)

𝑛

𝑘=1

= 𝑘2 + 2 𝑘 + 1 − 1 = 𝑘2 + 2𝑘 + 1 = (𝑘 + 1)2 

Hence true also for n = k + 1 

True for n = 1 ⟹ True for n = 2 since k ≥ 1 

True for n = 3 ⟹ True for n = 4 and so on for all values of n. 
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Ex 5 (2) – Prove by Induction 

 

1.    𝑃𝑟𝑜𝑣𝑒 𝑏𝑦 𝐼𝑛𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑟(𝑟 + 1)
𝑛

𝑟=1
=

1

3
𝑛 𝑛 + 1 (𝑛 + 2)     𝑓𝑜𝑟 𝑎𝑙𝑙 𝑛 

Part A : 𝑛 = 1    𝑟 𝑟 + 1 1
𝑟=1 = 1 1 + 1 = 2     ;   

 
1

3
𝑛 𝑛 + 1  𝑛 + 2 =

1

3
1 1 + 1  1 + 2 = 2   ;   𝐻𝑒𝑛𝑐𝑒 𝑡𝑟𝑢𝑒 𝑓𝑜𝑟 𝑛 = 1 

Part B : Assume true for n = k, where k ≥ 1 

𝑛 = 𝑘                  𝑟(𝑟 + 1)

𝑛

𝑘=1

=
1

3
𝑛 𝑛 + 1 (𝑛 + 2) 

Prove true for n = k + 1 

𝑛 = 𝑘 + 1       𝑟(𝑟 + 1)

𝑛

𝑘=1

=
1

3
𝑘 𝑘 + 1  𝑘 + 2 +  𝑘 + 1 (𝑘 + 1 + 1) 

1

3
𝑘 𝑘 + 1  𝑘 + 2 +  𝑘 + 1  𝑘 + 2 =  𝑘 + 1  𝑘 + 2  

1

3
𝑘 + 1 =  𝑘 + 1  𝑘 + 2  

𝑘 + 3

3
  

 

=
1

3
 𝑘 + 1  𝑘 + 2  𝑘 + 3  

 

Hence true also for n = k + 1 

True for n = 1 ⟹ True for n = 2 since k ≥ 1 

True for n = 3 ⟹ True for n = 4 and so on for all values of n. 
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2.    𝑃𝑟𝑜𝑣𝑒 𝑏𝑦 𝐼𝑛𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑟 𝑟 + 1 (𝑟 + 2)
𝑛

𝑟=1
=

1

4
𝑛 𝑛 + 1  𝑛 + 2 (𝑛 + 3)     𝑓𝑜𝑟 𝑎𝑙𝑙 𝑛 

Part A : 𝑛 = 1    𝑟 𝑟 + 1 (𝑟 + 2)
1

𝑟=1
= 1 1 + 1 (1 + 2) = 6     ;   

 
1

3
𝑛 𝑛 + 1  𝑛 + 2 (𝑛 + 3) =

1

4
1 1 + 1  1 + 2 (1 + 3) = 6   ;   𝐻𝑒𝑛𝑐𝑒 𝑡𝑟𝑢𝑒 𝑓𝑜𝑟 𝑛 = 1 

Part B : Assume true for n = k, where k ≥ 1 

𝑛 = 𝑘                  𝑟 𝑟 + 1 (𝑟 + 2)

𝑛

𝑘=1

=
1

4
𝑛 𝑛 + 1  𝑛 + 2 (𝑛 + 3) 

Prove true for n = k + 1 

𝑛 = 𝑘 + 1       𝑟 𝑟 + 1 (𝑟 + 2)

𝑛

𝑘=1

=
1

4
𝑘 𝑘 + 1  𝑘 + 2 (𝑘 + 3) +  𝑘 + 1 (𝑘 + 2)(𝑘 + 3) 

1

4
𝑘 𝑘 + 1  𝑘 + 2  𝑘 + 3 +  𝑘 + 1  𝑘 + 2  𝑘 + 3  

=  𝑘 + 1  𝑘 + 2 (𝑘 + 3)  
1

4
𝑘 + 1 =  𝑘 + 1  𝑘 + 2 (𝑘 + 3)  

𝑘 + 4

4
  

 

=
1

4
 𝑘 + 1  𝑘 + 2  𝑘 + 3 (𝑘 + 4) 

 

Hence true also for n = k + 1 

True for n = 1 ⟹ True for n = 2 since k ≥ 1 

True for n = 3 ⟹ True for n = 4 and so on for all values of n. 
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3.    𝑃𝑟𝑜𝑣𝑒 𝑏𝑦 𝐼𝑛𝑑𝑢𝑐𝑡𝑖𝑜𝑛  𝑡𝑕𝑎𝑡   
1

1×3
+

1

3×5
+

1

5×7
+ ⋯

𝑛

2𝑛+1
     𝑓𝑜𝑟 𝑎𝑙𝑙 𝑛 

 

   𝑃𝑟𝑜𝑣𝑒 𝑏𝑦 𝐼𝑛𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑆𝑛 =  
1

 2𝑛 − 1 (2𝑛 + 1)

𝑛

𝑟=1

=
𝑛

2𝑛 + 1
     𝑓𝑜𝑟 𝑎𝑙𝑙 𝑛 

Part A : 𝑛 = 1    
1

 2 1 −1 (2(1)+1)

𝑛

𝑟=1
=

1

1×3
=

1

3
           ;   

1

2(1)+1
=

1

3
    ;    𝐻𝑒𝑛𝑐𝑒 𝑡𝑟𝑢𝑒 𝑓𝑜𝑟 𝑛 = 1        

 

Part B : Assume true for n = k, where k ≥ 1 

𝑛 = 𝑘                  
1

 2𝑛 − 1 (2𝑛 + 1)

𝑛

𝑟=1

=
𝑛

2𝑛 + 1
 

Prove true for n = k + 1 

𝑛 = 𝑘 + 1       
1

 2𝑛 − 1 (2𝑛 + 1)

𝑛

𝑟=1

=
𝑘

(2𝑘 + 1)
+

1

 2 𝑘 + 1 − 1 (2(𝑘 + 1) + 1)
 

𝑘

(2𝑘 + 1)
+

1

 2𝑘 + 1 (2𝑘 + 3)
=

1

(2𝑘 + 1)
 
𝑘

1
+

1

(2𝑘 + 3)
  

=
1

2𝑘 + 1
 
𝑘 2𝑘 + 3 + 1

(2𝑘 + 3)
 =

1

2𝑘 + 1
 
2𝑘2 + 3𝑘 + 1

(2𝑘 + 3)
  

 

=
1

(2𝑘 + 1)
 
 2𝑘 + 1  𝑘 + 1 

(2𝑘 + 3)
 =

(𝑘 + 1)

(2𝑘 + 3)
=

(𝑘 + 1)

(2𝑘 + 2 + 1)
=

(𝑘 + 1)

2(𝑘 + 1) + 1)
 

 

Hence true also for n = k + 1 

True for n = 1 ⟹ True for n = 2 since k ≥ 1 

True for n = 3 ⟹ True for n = 4 and so on for all values of n. 
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4.    𝑃𝑟𝑜𝑣𝑒 𝑏𝑦 𝐼𝑛𝑑𝑢𝑐𝑡𝑖𝑜𝑛  𝑡𝑕𝑎𝑡  
1

1×2𝑥3
+

1

2×3×4
+

1

3×4×5
+ ⋯

1

4
−

1

2 𝑛+1 (𝑛+2)
     𝑓𝑜𝑟 𝑎𝑙𝑙 𝑛 

 

   𝑃𝑟𝑜𝑣𝑒 𝑏𝑦 𝐼𝑛𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑆𝑛 =  
1

𝑛 𝑛 + 1 (𝑛 + 2)

𝑛

𝑟=1

=
1

4
−

1

2 𝑛 + 1 (𝑛 + 2)
     𝑓𝑜𝑟 𝑎𝑙𝑙 𝑛 

Part A : 𝑛 = 1    
1

 1  2  3 

𝑛

𝑟=1
=

𝟏

𝟔
      ;      

 
1

4
−

1

2 𝑛+1 (𝑛+2)
=

1

4
−

1

2 1+1 (1+2)
=

1

4
−

1

12
=

3

12
−

1

12
=

2

12
=  

𝟏

𝟔
   ;    𝐻𝑒𝑛𝑐𝑒 𝑡𝑟𝑢𝑒 𝑓𝑜𝑟 𝑛 = 1        

 

Part B : Assume true for n = k, where k ≥ 1 

𝑛 = 𝑘                  
1

𝑛 𝑛 + 1 (𝑛 + 2)

𝑛

𝑟=1

=
1

4
−

1

2 𝑛 + 1 (𝑛 + 2)
 

Prove true for n = k + 1 

𝑛 = 𝑘 + 1       
1

𝑛 𝑛 + 1 (𝑛 + 2)

𝑛

𝑟=1

=
1

4
−

1

2 𝑘 + 1 (𝑘 + 2)
+

1

(𝑘 + 1) 𝑘 + 2 (𝑘 + 3)
 

1

4
−

1

 𝑘 + 1 (𝑘 + 2)
 
1

2
−

1

(𝑘 + 3)
 =

1

4
−

1

 𝑘 + 1 (𝑘 + 2)
 
 𝑘 + 3 − 2

2(𝑘 + 3)
  

 

=
1

4
−

1

 𝑘 + 1 (𝑘 + 2)
 
 𝑘 + 1 

2(𝑘 + 3)
 =

1

4
−

1

2 𝑘 + 2 (𝑘 + 3)
 

 

Hence true also for n = k + 1 

True for n = 1 ⟹ True for n = 2 since k ≥ 1 

True for n = 3 ⟹ True for n = 4 and so on for all values of n. 

 

  



 Advanced Higher - Unit 2.3 Summation & Mathematical Proof Solutions 

Adv. Higher Unit 2.3 Summation & Mathematical Proof Solutions Page 11 
 

 

5.  𝑎     𝐺𝑖𝑣𝑒  𝑟𝑛
𝑘=1 =

𝑛 𝑛+1 

2
    ;   𝑟2𝑛

𝑘=1
=

1

6
𝑛 𝑛 + 1  2𝑛 + 1  ;      𝑟3𝑛

𝑘=1
=

1

4
𝑛2 𝑛 + 1 2 ;   

 

 

 𝑟 𝑟 + 1 

𝑛

𝑟=1

=  𝑟2

𝑛

𝑟=1

+  𝑟

𝑛

𝑟=1

=
1

6
𝑛 𝑛 + 1  2𝑛 + 1 +

𝑛 𝑛 + 1 

2
 

 

 =
1

6
𝑛 𝑛 + 1  2𝑛 + 1 +

𝑛 𝑛+1 

2
= 𝑛 𝑛 + 1  

1

6
 2𝑛 + 1 +

1

2
 = 𝑛 𝑛 + 1  

1

3
𝑛 +

1

6
+

1

2
  

 

 = 𝑛 𝑛 + 1  
1

3
𝑛 +

2

3
  

 

 =
1

3
𝑛 𝑛 + 1 (𝑛 + 2) 

 

(b).      𝑟 𝑟 + 1 (𝑟 + 2)
𝑛

𝑟=1
=  𝑟2𝑛

𝑟=1
+  𝑟𝑛

𝑟=1 =
1

4
𝑛 𝑛 + 1  𝑛 + 2 (𝑛 + 3) 

 

  𝑟 𝑟 + 1 (𝑟 + 2)
𝑛

𝑟=1
=  𝑟(𝑟2 + 3𝑟 + 2)

𝑛

𝑟=1
=  𝑟3 + 3  𝑟2 +

𝑛

𝑟=1

𝑛

𝑟=1
2  𝑟𝑛

𝑟=1  

 

 =
1

4
𝑛2 𝑛 + 1 2 + 3  

1

6
𝑛 𝑛 + 1  2𝑛 + 1  + 2

𝑛 𝑛+1 

2
 

 

 =
1

4
𝑛2 𝑛 + 1 2 +

1

2
𝑛 𝑛 + 1  2𝑛 + 1 + 𝑛 𝑛 + 1  

 = 𝑛 𝑛 + 1  
1

4
𝑛 𝑛 + 1 +

1

2
 2𝑛 + 1 + 1  

 = 𝑛 𝑛 + 1  
1

4
𝑛2 +

1

4
𝑛 + 𝑛 +

1

2
+ 1 =𝑛 𝑛 + 1  

1

4
𝑛2 +

5

4
𝑛 +

3

2
  

 =
1

4
𝑛 𝑛 + 1  𝑛2 + 5𝑛 + 6  

               =
1

4
𝑛 𝑛 + 1  𝑛2 + 5𝑛 + 6 =

1

4
𝑛 𝑛 + 1  𝑛 + 2 (𝑛 + 3) 
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6.    𝑃𝑟𝑜𝑣𝑒 𝑏𝑦 𝐼𝑛𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑡𝑕𝑎𝑡 𝑛3 + 3𝑛2 − 10𝑛 𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 3  

 

Part A : 𝑛 = 1   ;          𝑛3 + 3𝑛2 − 10𝑛 = (1)3 + 3(1)2 − 10 1 =  −6 = −2(3)  ;   𝐻𝑒𝑛𝑐𝑒 𝑡𝑟𝑢𝑒 𝑓𝑜𝑟 𝑛 = 1 

 

Part B : Assume true for n = k, where k ≥ 1 

Prove true for n = k + 1 

𝑛 = 𝑘 + 1       𝑘 + 1 3 + 3 𝑘 + 1 2 − 10 𝑘 + 1  

                     = (𝑘3 + 3𝑘2 + 3𝑘 + 1) + 3𝑘2 + 6𝑘 + 3 − 10𝑘 − 10 

                     = 𝑘3 + 6𝑘2 − 𝑘 − 6 = 𝑘3 − 𝑘 + 6𝑘2 − 6 = 𝑘3 − 𝑘 + 6𝑘2 − 6 

                     = 𝑘(𝑘2 − 1) + 6(𝑘2 − 1) 

                     =  𝑘2 − 1 (𝑘 + 6) 

                     =  𝑘 − 1 (𝑘 + 1)(𝑘 + 6)     (Multiple of three terms hence divisible by 3!) 

Hence true also for n = k + 1 

True for n = 1 ⟹ True for n = 2 since k ≥ 1 

True for n = 3 ⟹ True for n = 4 and so on for all values of n. 
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7. 𝑃𝑟𝑜𝑣𝑒 𝑏𝑦 𝐼𝑛𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑡𝑕𝑎𝑡 7𝑛 + 4𝑛 + 1𝑛  𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 6  

 

Part A : 𝑛 = 1   ;          7𝑛 + 4𝑛 + 1𝑛  = 71 + 41 + 11 =  12 = 6(2)  ;   𝐻𝑒𝑛𝑐𝑒 𝑡𝑟𝑢𝑒 𝑓𝑜𝑟 𝑛 = 1 

 

Part B : Assume true for n = k, where k ≥ 1 

Prove true for n = k + 1 

𝑛 = 𝑘 + 1      7(𝑘+1) + 4(𝑘+1) + 1(𝑘+1) 

                     = 7𝑘 × 7 + 4𝑘 × 4 + 1𝑘 × 1 

𝐹𝑟𝑜𝑚 𝑎𝑠𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑛 = 𝑘 𝑡𝑟𝑢𝑒 ;    7𝑘 + 4𝑘 + 1𝑘 = 6𝑝    ;       7𝑘 = (6𝑝 − 4𝑘 − 1𝑘)  

                     = 7(6𝑝 − 4𝑘 − 1𝑘) + 4(4𝑘) + 1𝑘  

                     = 42𝑝 − 7 4𝑘 − 7 1𝑘 + 4(4𝑘) + 1𝑘  

                     = 42𝑝 − 3 4𝑘 − 6 1𝑘  

                     = 42𝑝 − 3 × 4 4𝑘−1 − 6 1𝑘  

                     = 42𝑝 − 12 4𝑘−1 − 6 1𝑘  

                     = 6(7𝑝 − 2 4𝑘−1 − 1𝑘) 

 

 Hence true also for n = k + 1 

True for n = 1 ⟹ True for n = 2 since k ≥ 1 

True for n = 3 ⟹ True for n = 4 and so on for all values of n. 
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8. 𝑃𝑟𝑜𝑣𝑒 𝑏𝑦 𝐼𝑛𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑡𝑕𝑎𝑡 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑖𝑛𝑡𝑒𝑔𝑒𝑟𝑠 𝑛 > 2 ,     2𝑛 > 2𝑛  

 

Part A : 𝑛 = 3   ;          23 > 2 × 3       ;         8 > 6        ;         𝐻𝑒𝑛𝑐𝑒 𝑡𝑟𝑢𝑒 𝑓𝑜𝑟 𝑛 = 3 

 

Part B : Assume true for n = k, where k ≥ 3 

2𝑘 > 2𝑘 

Prove true for n = k + 1 

𝑛 = 𝑘 + 1      2(𝑘+1) > 2(𝑘 + 1) 

                     = 2(2𝑘) > 2(𝑘 + 1) 

                     = 2(2𝑘) > 2𝑘 + 2 

                     = (2𝑘) > 2𝑘 = 𝑘 + 𝑘 + 2 > 𝑘 + 1      𝑓𝑜𝑟 𝑘 

 

 Hence true also for n = k + 1 

True for n = 3 ⟹ True for n = 4 since k ≥ 3 

True for n = 5 ⟹ True for n = 6 and so on for all values of n. 

 

 


