Exemplar Problem
Sequence and Series

15. If the sum of p terms of an A.P. is q and the sum of q terms is p, show that the sum of p + q terms is — (p + q).
Also, find the sum of first p — q terms (p > q).

Solution:

The sum of n terms of an AP is given by
5 = g (2a+ (n— 1)d)
Where a is the first term and d is the common difference

GiventhatS,=gand S;=p

p
=:-SP=5(23+(p—1)d) 5

We know S, =q
= q="2(2a+ (- D)
On rearranging we get

$%= Za+(p—1)d..(D)

a
= Sq=5{2a+(q— 1)d) 5

Again we have 5, =p

= p=2(2a+(q-Dd)

On rearranging we get

o % ey =

Subtract (i) from (ii) that is (ii) — (i)
2p

29q
8 (@-1d-(p-1)



Subtract (i) from (ii) that is {ii) — (i)

2p 2q
=———=(g-1)d-(p—1)d
q D q p
On simplifying we get
pz _qz
=2 =(q—1-p+1)d
pq q p

Using a— b? = (a + b) (a — b) formula we get
(p+q(p—aq)
=2—————=(q—p)d

Pq
Computing and simplifying we get
—(p+q)(q—p)
=K =(g—p)d
- q—p

(p+a)

=-2——=d...(iii
= (111
We have to show that Sy.q=-(p + q)
s =2 900 (prq—1a)
p+q — 2 p q.

Above equation can be written as

==g@a+(p+q—1my+%@a+(P+q—1ﬁU

=§(23+(p—1)d+ qd)+%(23+(q—1)d+pd)

L

P pqd q
—2(Za+(p 1)d) + - +2(Za+{q 1)d) + =

Using (m) and (n)
= 55g=5+5;+pad
=q+p+paqd

Substitute d from (iii)

(p+q
=>Sp+q=q+p+pq(—2 ppqq )
=(p+q)-2(p+aq)
=-(p+a)

Now we have to find sum of p — g terms that is Sy
P—q
=85 q= T{Za+ (p—q—-1)d)
p q
=E{23+ (p—q- 1)'[1)—5{23'"(}3—(1— 1)d)
The above equation can be written as

=g{23+(p—l)d—qd)—%(23+(p—l)d—qd)




p
2
The above equation can be written as
p
2
p
2
Using (m) and (n)
pad 925, q°d
2 2p 2
Substituting the value of S, = q we get
2 2
B e, g
2 p 2

Substitute d from (iii)

e e (p+q))
— p+( 2 )(2 Pq

Simplifying and computing we get

qp — q° p+q
Rty
: i )

2

qp—q2+(qp—q (qp—9q?)
p p q

_I_

a(p—q)
= Sp_qz 2 >

+pPp—¢q

a(p—q)

X LA LR

Hence sum of p — g terms is P

=—(23_-|—(p—q—1)d)—%(2&+(p—q_1)':1)

d
=—(2a+(p—l)d)—%—%(mﬂp—l)dn

q

=2(2a+(p-1d-qd)— 3 (2a+ (p— 1d - qd)

2

q-d
2



