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EXERCISE 6.10 - SUMS OF SERIES
Complete Solutions

Question 1: Sum the following series up to n terms
(i) 1x3+2x54+3x7+...

Step 1: Identify the general term
e First factor: 1,2, 3, ... — k
e Second factor: 3, 5,7, ... = 2k+1
o T, =k(2k+1)=2k*+k

Step 2: Sum to n terms

n

S, = (2k2+k):2§n:k2+zn:k
k=1

k=1 k=1

Step 3: Use formulas
n _n(ntl)
© D k=75

n 2 _ n(n+1)(2n+1)
* 2 k= 6

3 2

n(n+1)2n+1) +n(n—|—1): n(n+1)2n+1) +n(n+1):n(n+1> <2n+1 n l)zn(n+1) <4n+2—|—3) T

S, =2 f
" 6 2 3 2 6

Answer: S, = M

(i) 1x5+2x8+3x11+...

Step 1: General term
o First factor: k
e Second factor: 5, 8, 11, ... — 3k + 2
o T\, = k(3k +2) = 3k? + 2k

Step 2: Sum
S = D (387 4 2k) =3 ’“2+2Zk=3.”(”+ )@n + >+2.”<n+ )_ n(n+1)(2n+ >+n(n+1):n(n+1)( n
6 2 5 2
k=1 k=1 k=1
Answer: S, = w

(iii) 1x24+2x5+3 x 8+ ..

Step 1: General term
o First factor: k
e Second factor: 2, 5,8, ... = 3k—1
o T, =k(3k—1)=3k*—k
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Step 2: Sum
S = (3K2 — —BZkQ Zk 3. n+1)(2n—|—1)_n(n+1):n(n+l)(2n+1)_n(n+1):n(n+l)(2n+1_
p p 2 2 2 2
Answer: S, =n?(n+1)
(iv) 1x3x54+2x4x6+3x5x7+..
Step 1: General term
o First factor: k
e Second factor: k + 2
e Third factor: k + 4
o T, =k(k+2)(k+4)
Step 2: Expand
= k(k?® + 6k + 8) = k3 + 6k* + 8k
Step 3: Sum
=> (BB +6k>+8k)=> kK +6> k2+8) k
k=1 k=1 k=1 k=1
Step 4: Use formulas
Z k3 [n (n+1) ]
2 1)2 1)(2 1 1 2 1)2 1
S = w—kﬁ n(n + )6( n+1) 18- n(n2+ )_n (n4+ ) n(n+1)2n+1) + 4n(n +1)= n(n + 1) %

n(n+1)(n?+9n+20)

Answer: S, = T

(V) 1x2x4+2x3xT7T+3x4x10+ ...
Step 1: General term
o First factor: k
e Second factor: k + 1
e Third factor: 4, 7, 10, ... — 3k +1
o T, =k(k+1)3k+1)
Step 2: Expand

T, = (k> +k)(3k +1) =3k> + k* + 3k + k = 3k> + 4k* + k

Step 3: Sum
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2n(n+1)(2n+1) n n(r

S, =33 k44> K2+ k=3. "H) +4-

n(n+1)(9n?+25n+14)
12

Answer: S, =

Step 1: General term: (2k)? = 4k?
Step 2: Sum

2 4 + 3

(vi) 22+4%+62+ ...

(n+1)(2n+1)

i nn+1)2n+1) 2n

6

Answer: S, = w

Step 1: General term: (3k)? = 9k?

3

(vii) 32+62+9%2+ ...

3n(n+1)(2n+1)

Step 2: Sum
Z": n(n+1)(2n+1)
6
Answer: S, = w
Step 1: General term
e First factor: 4, 7,10, ... = 3k +1

e Second factor: k?
o T}, = (3k+ 1)k? = 3k3 + k?
Step 2: Sum

n(n+1) [3n(n+1) 2n+1] n(n+1)

2

(viii) 4x12+7x224+10x32+ ...

On(n+1)+2(2n +

S, *3Zk3+2k2 n+1) +n(n+1)6(2n+1):

. _ n(n+1)(9n?+13n+2)
Answer: S,n =%

Step 1: The terms are sums of A.P. 3, 7, 11, ...
e kth term: sum of first k terms of 3, 7, 11, ...
e First term of inner A P.=3,d=14

o T, =5203)+ (k—1)4] = £(6+4k—4) =
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22+3*6

(ix) 3+ (B3+7)+(3+7+11)+...

(common difference 4)

B4k+2) =k(2k+1) =2k +k
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Step 2: Sum

RS 5 B 5 nn+1)2n+1) n(n+1) nn+1)2n+1) nn+1) n(n+1)4n+5)
S—k12k+k =23 K+ k=2." : + o= : 2T :

Answer: S = %(4"%)

(x) 12+(12422%) + (12+22+3?) +
Step 1: kth term = sum of squares from 1 to &k

k(k+1)(2k+1)  2k° + 3k + k

T, = —
k 6 6

Step 2: Sum

:2":2 +3k +k 1[Zk3+32k2+2k] 61;[ n*(n+1)32 +3.n(n+1)(2n+1)+n(n+1)]:

[nz(n +
=1 4 6 2

1
6 2

n(n+1)%(n+2)

Answer: S, = 15

Question 2: Sum the series
(i) 12-22432424 ... 4 (2n — 1)°—(2n)”

Step 1: Group terms in pairs

S=(12—-22) + (32 —42) 4 -+ (2n — 1)2 — (2n)?)

Step 2: Each pair: (2k — 1)? — (2k)? = (4k® — 4k + 1) — 4k* = —4k + 1
Step 3: Sum

n n 1
S = —4k +1) 4Zk+21=—4~M+n=—2n(n+1)—|—n=—2n2—2n—|—n=—2n2—n
k:1 =1 k=1
Answer: S =—n(2n+1)

(ii) 12+12+22+124224+32%+ ...
Step 1: The series is: 12 + (12 4 22) 4 (12 + 22 + 3%) +

o This is exactly the same as Question 1(x)

Answer: S = %;W”)
(iii) 1+2+3+ - +n

n(n+1)

Answer: S, = 5

(iv) 14243+ +n
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Answer: S, = %
Question 3: Find the sum to n terms whose nth term is given
(i) a,= 5n%+2n + 3
. 9 9 n(n+1)(2n+1) n(n+1) _5n(n+1)(2n+1)
S, 1(5k +2k+3)=5) K*+2> k+3) 1=5- S +2 = 4 3= s +n(n 4
Answer: §, = nion’+21n+29)
(ii) a,=n?+2n — 3
= 2n—|—1) n(n+1) n(n+1)(2n+1)
_ 2 2 _
S, = (R+2k—3)=> k2 +2> k— 321_ +20 = —3n= ; +n(n+1)—3

k=1

n(2n2+9n—11)

Answer: S, = G

Question 4: Given nth terms, find sum to 2n terms
(i) a,= 3n%+5n + 2

Step 1: Sum to m terms

& +1)(2m+1) m(m + 1) m(m+1)(2m + 1)

— @R 45k 42 =3 R 453 ket 2Y =3 5. T 4 om=
2 +or + + + 6 + 5 +2m 9 +
Step 2: Put m =2n

Sy, = 2n(4n? 4 8n + 5)

Answer: Sy, = 2n(4n? + 8n + 5)
(ii) a,=n%4+n — 2

Step 1: Sum to m terms

m
+1) (2m +1) mim+1) m(m+1)(2m+1) +3m(m + 1) -
=N (R +k—2) k2 F—2$ 1= mm —9m=
k;( + => K+> > + m ;
Step 2: Put m =2n

_ 2n(4n® +6n—4)  2n(2n® + 3n —2)
n 3 B 3

S5

2n(2n243n—2)

Answer: S,, = 3
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n(n+1)(4n+5)
n(n+1)6(2n+3)

2
n%(n+1)
n(n+1)(n?+9n+20)

1
n(n+1)(9n?+25n+14)

—

12
2n(n+1)(2n+1)

wl—

3n(n+1

(2n+1)

[\v]

n(n+1)(9n?+13n+2)
6
n(n+1)(4n+5
6
n(n+1)%(n+2)

12
—n(2n+ 1)
n(n+1)%(n+2)

12

n(nt1)
ng120n2+21n+29)
ng2n2+96n—11)
2n(4n62 +8n+5)

2n(2n?+3n—2)
3
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