

  

5  - 
(i)  (A.P.) 
(ii)  (G.P.) 
(iii) (A.G.P.) 
(iv)  (H.P.) 
(v) 

 

 ‘a’  ‘d’ 

a + (a + d) + (a + 2d) + (a + 3d) + ...... 
Note:  a,b,c ,  AP 2b = a + c 

 (n ) 

 Tn = a + (n– 1) d 
Note :  
(i) ( ) 

(ii) n ( ) 
(iii) 

,  
d = 0 
Eg. 2, 2, 2, 2, ………  d = 0 

d = 
Eg. 2

5 , 3, 2
7 , 4, 2

9 ,……… d = + 2
1

d = 
Eg. 57, 52, 47, 42, 37, …….. d = – 2

1

r
n 

Tr = Tn – (r – 1)d = (n – r + 1)
‘d’ 

Eg. :  26
7, 15, 23……., 767 

96 
 : I 
r

= Tn – (r – 1) d 
= (n – r + 1)th n 

m = 96, n = 26 
  T26 = T(96 – 26 + 1) 

 = T71 
 = a + 70d  
 = 7 + 70 (8) = 7 + 560 = 567 

 : II 
d = 15 – 7 = 8 
 , a = 767  d = –8 
T26 = a + 25d = 767 + 25 (–8) 

 = 767 – 200 
 = 567        



 n 
n 

Sn = 2
n [2a + (n – 1) d]      Sn = 2

n [a + Tn]
Note : 
(i)  n  Sn 

 Tn = Sn – Sn–1  Sn–1 (n – 1) 

(ii) n  ‘n’ 
Eg. : an = 2 – n, an  = 5n + 2…….. 

‘d’  an  Tn 
: d = n 

an = 2 – n  d = –1 
 :  n = 1, 2, 3, 4,……… 

 : 1, 0, –1, –2,…….. 
d = 0 – 1 = –1 

    an = 5n + 2 
d = 5 .  

(iii) n ‘n’ 

Eg. : Sn = 2n2 + 3n. 
Eg. : Sn = 4

n  (n + 1)
 ‘d’  Sn 

d = 2 (n2 ) 
 : 2n2 + 3n, d = 2(2) = 4 

 Sn = 2n2 + 3n 
n = 1 S1 = 2 + 3 = 5 = 
n = 2 S2 = 2(2)2 + 3(2) 

 = 8 + 6 = 14 
      = 

  = S2 – S1 = 14 – 5 = 9 
d = a2 – a1 = 9 – 5 = 4  

Eg. : Sn = 4
n  (n + 1)

Sn = 4
n

4
n2 

d = 2 2
1

4
1 




   
Ex.1  n n 

Sol.  n
Tn = an + b,  a  b 

, Tn–1 = a(n – 1) + b = [(an + b) – a] 
(Tn – Tn–1) = (an + b) – [(an + b) – a] = a, 

Ex.2  - 
(i) an = 3n + 2  (ii) an = n2 + 1 

Sol. (i) , 
an = 3n + 2 
n = 1, 2  3 , 
a1 = 3 × 1 + 2 = 3 + 2 = 5, 
a2 = 3 × 2 + 2 = 6 + 2 = 8, 
a3 = 3 × 3 + 2 = 9 + 2 = 11 

an = 3n + 2 
 5, 8,  11 

(ii) , 
an = n2 + 1 
n = 1, 2,  3 
a1 = 12 + 1 = 1 + 1 = 2 
a2 = 22 + 1 = 4 + 1 = 5 
a3 = 32 + 1 = 9 + 1 = 10 

an = n2 + 1 
 2, 5  10 



Ex.3 an = (–1)n–1 . 2n 

Sol.  an = (–1)n–1 × 2n 
n = 1, 2, 3, 4,  5 
a1 = (–1)1–1 × 21 = (–1)0 × 2 = 2 
a2 = (–1)2–1 × 22 = (–1)1 × 4 = – 4 
a3 = (–1)3–1 × 23 = (–1)2 × 8 × 8 
a4 = (–1)4–1 × 24 = (–1)3 × 16 = –16 
a5 = (–1)5–1 × 25 = (–1)4 × 32 = 32 

2, –4, 8, –16, 
32 

Ex.4 n 3n – 2 
? 10

Sol.   an = 3n – 2 
an , n 

3 
n = 10

 a10 = 3 × 10 – 2 = 28 
 : 

n n 

Ex.5 9, 13, 17, 21, 25, .........  12 , 
24  n

Sol.  , 
a =  = 9 , 
d =  = 4 
[ 13 – 9 = 4, 17 – 13 = 4, 21 – 7 = 4 ] 

n
a d 

an = a + (n – 1) d 
, a12  = a + (12 – 1) d 

= a + 11d = 9 + 11 × 4 = 53 
a24  = a + (24 – 1) d 
 = a + 23 d = 9 + 23 × 4 = 101 

,   an = a + (n – 1) d 

 = 9 + (n – 1) × 4 = 4n + 5 
a12 = 53, a24 = 101  an = 4n + 5 

Ex.6  –1, 3, 7, 11, ..... ,  95  ? 
Sol.  

a =  = –1 , 
d =  = 4 

 n 95 , 
an = 95 
 a + (n – 1) d = 95 
 – 1 + (n – 1) × 4 = 95 
 – 1 + 4n – 4 = 95  4n – 5 = 95 
 4n = 100    n = 25 

 25  95 
Ex.7 4, 9 , 14, 19, ......  124  ? 
Sol.  

a = 4  d = 5 
n  124 , 

an = 124 
a + (n – 1) d = 124   4 + (n – 1) × 5 = 124 
 n = 25 

25  124 
Ex.8 10 52 16 

82 32 

Sol.  a 
d a1, a2, 

a3, ..... an, ...... 
a10 = 52 a16 = 82 

 a + (10 – 1) d = 52  a + (16 – 1) d = 82 
 a + 9d = 52 ....(i) 

a + 15d = 82  ....(ii) 
(ii) (i) 

–6d = – 30   d = 5
d = 5 (i) 
  a + 45 = 52  
    a = 7 
a32 = a + (32 – 1) d = 7 + 31 × 5 = 162 

an = a + (n – 1) d = 7 (n – 1) × 5 = 5n + 2. 
a32 = 162  an = 5n + 2. 



Ex.9 
7 –1 16 17 

Sol.  a 
d a1, a2, a3, ......an, ......

a7 = – 1 a16 = 17 
a + (7 – 1) d = – 1  a + (16 – 1) d = 17 
 a + 6d = – 1      ....(i) 

a + 15d = 17     ....(ii) 
(i) (ii) 

 9d = 18     d = 2 
d = 2 (i) 

a + 12 = – 1    a = – 13 
= an 

= a + (n – 1) d = – 13 + (n – 1) × 2 = 2n – 15 
Ex.10 8

13
Sol.  a1, a2, a3, ..... , an, .... 

= a = d 
5a5 = 8a8 

 5(a + 4d) = 8 (a + 7d) 
 5a + 20d = 8a + 56d  3a + 36d = 0 
 3(a + 12d) = 0   a + 12d = 0  
 a + (13 – 1) d = 0  a13 = 0 

Ex.11 m 1/n n
1/m (mn)

1 
Sol.  

a  d 

n
1  = m  n

1  = a + (m – 1) d  ....(i) 

m
1  = n  m

1  = a + (n – 1) d ....(ii) 
(ii) (i) 

n
1 – m

1 = (m – n) d

 mn
nm   = (m – n) d

 d = mn
1

d = mn
1 (i) 

n
1  = a + mn

)1m(   a = mn
1

 (mn) = a + (mn – 1) d 
= mn

1  + (mn – 1) mn
1  = 1 

Ex.12 m m n
n 

(m + n) 
Sol.  

a d m m = n
n 

 mam = nan 
 m{a + (m – 1) d} = n {a + (n – 1) d} 
 m{a + (m – 1) d} – n{a + (n – 1) d} = 0 
 a(m – n) + {m (m – 1) – n(n – 1)} d = 0 
 a(m – n) + (m – n) (m + n – 1) d = 0 
 (m – n) {a + (m + n – 1) d} = 0 
 a + (m + n – 1) d = 0 
 am+n = 0 

(m + n) 
Ex.13 p q q p 

n (p + q – n) 
Sol 

a d 
p = q  a + (p – 1) d = q  ....(i) 
q = p  a + (q – 1) d = p ....(ii) 

(ii)  (i) 
 (p – q) d = (q – p)  d = – 1 
d = – 1 (i) 
 a = (p + q – 1) 
n = a + (n – 1) d 



= (p + q – 1) + (n – 1) × (–1) = (p + q – n) 
Ex.14 p , q  r

a, b, c 
(i) a (q – r) + b(r – p) + c(p – q) = 0 
(ii) (a – b) r + (b – c) p + (c – a) q = 0 

Sol.  A 
 D , 

a = p   a = A + (p – 1) D ....(i) 
b = q   b = A + (q – 1) D ....(ii) 
c = r   c = A+ (r – 1) D ....(iii) 
(i) : 

a(q – r) + b (r – p) + c (p – q) 
= {A + (p – 1) D} (q – r) 

+ {A + (q – 1)} (r – p) 
+ {A + (r – 1) D} (p – q) 

  [  (i), (ii)  (iii) ] 
= A {(q – r) + (r – p) + (p – q)}  

+ D {(p – 1) (q – r) + (q – 1) (r – p) 
              + (r – 1) (p – q)} 

= A {(q – r) + (r – p) + (p – q)}  
+ D{(p – 1) (q – r) + (q – 1) (r – p) 

   + (r – 1) (p – q)} 
= A . 0 + D {p (q – r) + q (r – p)   
 + r (p – q) – (q – r) – (r – p) – (p – q)} 
= A . 0 + D . 0 = 0  
(ii) : (ii)  (i)  (iii) (ii) 

(i) (iii) 
a – b = (p – q) D, (b – c) = (q – r) D 
c – a = (r – p) D 
 (a – b) r + (b – c) p + (c – a) q 
= (p – q) Dr + (q – r) Dp + (r – p) Dq 
= D {(p – q) r + (q – r) p + (r – p) q} 
= D × 0 = 0 

Ex.15 . 4, 9, 14, ........, 254 10 

Sol.  

l = = 254 
d =  = 5, 

10 = l – (10 – 1) d 
 = l – 9d = 254 – 9 × 5 = 209. 

  (A.M.) 
 

a b  A 
a, A, b 

A – a = b – A A = 2
ba 

Note : 
n a1, a2 ......an 

A = n
a.....aaa n321 

n 

‘a’ ‘b’ n 
A1, A2, .....An a, A1, A2, 

A3....An, b 
(n + 2) b 

a 
a + (n + 2 – 1) d = b 
d = 1n

ab



A1 = a + d, A2 = a + 2d,....An = a + nd or 
An = b – d 

 Note :    
(i) a  b  n a b 

n 


n

1r
rA = nA 

A = 2
ba 

(ii) 



 = n
m

n
m 


(i) : 

a – d, a, a + d – 2d, a – d, a,
a + d, a + 2d 

‘a’  ‘d’ 
(ii) 4 

a – 3d, a – d, a + d, a + 3d 
6 = a – 5d, a – 3d, a – d, a + d, a + 3d, 
a + 5d 

‘a – d, a + d’ 
‘2d’ 
Note : 

(i) 



 
2

1n

n 
(ii) 

(n/2) 



 


 12

n

n
 

(i) 

(ii) 

(iii) 

an = 2
1 (an–k + an+k), k < n 

(iv) 


 

(i) n 
 2

)1n(nr
n

1r


(ii)  n 
 n

1r
)1r2( = n2 

(iii) n 
= 

n

1r
r2 = n ( n+ 1) 

(iv) n 
= 6

)1n2()1n(nr
n

1r
2 

(v) n 
= 

2n

1r
3

2
)1n(nr 


 
(vi)  p  q  q  p 

m = p + q – m 
(vii) p q q 

p (p + q) 
: (p + q) 

(viii) p  q 
 (p + q) 

   
Ex.16 –3

8 
Sol.  (a – d), a, (a + d) 

 = – 3 (a – d) + a (a + d) = – 3 



 3a = – 3  a = – 1 
= 8  

 (a – d) (a) (a + d) = 8 
 a (a2 – d2) = 8 
 (–1) (1 – d2) = 8 
 d2 = 9  d = ± 3 

d = 3 –4, –1, 2.
d = – 3 2, – 1, –4. 

–4, –1, 2, 2, – 1, – 4
Ex.17 

20 120  
Sol.  (a – 3d), (a – d), (a + d), 

(a + 3d) 
= 20 

  (a – 3d) + (a – d) + (a + d) + (a + 3d) = 20 
   4a = 20    a = 5 

= 120 
(a – 3d)2 + (a – d)2 + (a + d)2 + (a + 3d)2 = 120 

  4a2 + 20d2 = 120 
  a2 + 5d2 = 30  
  25 + 5d2 = 30    [a = 5] 
  5d2 = 5   d = ± 1   

d = 1 2, 4, 6, 8 
d = – 1 8, 6, 4, 2   

2, 4, 6, 8 8, 6, 4, 2 
Ex.18 32 

7 : 15 

Sol.  (a – 3d), (a – d), (a + d) 
(a + 3d) 

= 32 
 (a – 3d) + (a – d) + (a + d) + (a + 3d) = 32 
  4a = 32   a = 8 

15
7

)da()da(
)d3a()d3a( 



  15
7

da
d9a
22
22 

  15
7

d64
d964
2
2 


  128d2 = 512 
  d2 = 4  d = ± 2 

a – d, a – d, a + d  a + 3d 
 2, 6, 10  14 

Ex.19 1, 4, 7, 10, ...... 20 

Sol.  a d 
a = 1  d = 3, 20 

a = 1, d = 3, n = 20 
Sn = 2

n  [2a + (n – 1) d] 

S20 = 2
20  [2 × 1 + (20 – 1) × 3] = 10 × 59 = 590 

Ex.20 30 
2 22 

Sol.  a d 
, 

  a2 = 2  a7 = 22 
  a + d = 2  a + 6d = 22 

Sn = 2
n  [2a + (n – 1) d] 

  S30 = 2
30  [2 × (–2) + (30 – 1) × 4] 

  15 (–4 + 116) = 15 × 112 = 1680 
30 1680 

Ex.21 250  1000 
3 

Sol.  250 1000 3 
 252, 255, 258, ...., 999 

a = 252, 
= 3 = 999. 

n  
  an = 999 
  a + (n – 1)d = 999 



  252 + (n – 1) × 3 = 999  n = 250 
  = Sn = 2

n  [a + l] 
= 2

250  [252 + 999] = 156375 

Ex.22 54, 51, 48, ....  513 
 ? 

Sol.   a = 54, d = – 3  Sn = 513 
 2

n  [2a + (n – 1) d] = 513 

  2
n  [108 + (n – 1) × – 3] = 513 

  n2 – 37n + 342 = 0 
  (n – 18) (n – 19) = 0    n = 18 or 19 

 19
a19 = 54 + (19 – 1) × – 3 = 0. 

18 19 513

Ex.23 m n
1

n m
1 mn 

2
1 (mn + 1) 

Sol.  a d 
am = n

1  a + (m – 1) d = n
1 ...(i) 

 an = m
1    a + (n – 1) d = m

1 ...(ii) 
 (ii) (i) 

(m – n) d = n
1  – m

1

  (m – n) d = mn
nm  d = mn

1

(i)  d = mn
1

a + (m – 1) mn
1  = n

1   

   a + n
1  – mn

1  = n
1  a = mn

1

, Smn = 2
mn  {2a + (mn – 1) × d} 

  Smn = 2
mn 


  mn

1)1mn(mn
2

  Smn = 2
1  (mn + 1) 

Ex.24 m n 
(m + n) 

Sol.  a 
d 

Sm = Sn 
  2

m  [2a + (m – 1) d] = 2
n [2a + (n – 1) d] 

  2a(m – n) + {m (m – 1) – n (n – 1)} d = 0 
  2a (m – n) + {(m2 – n2) – (m – n)} d = 0 
  (m – n) [2a + (m + n – 1) d] = 0 
  2a + (m + n – 1) d = 0 
  2a + (m + n – 1) d = 0  [ m – n  0] ....(i) 

,  Sm+n = 2
nm   {2a + (m + n – 1) d} 

Sm+n = 2
nm   × 0 = 0 [  (i) ] 

Ex.25 n, 2n, 3n 
S1, S2, S3 S3 = 3(S2 – S1). 

Sol.  a d 
, 

S1 = n 
  S1 = 2

n {2a + (n – 1)d} ....(i) 
S2 = 2n 

  S2 = 2
n2  [2a + (2n – 1) d] ....(ii) 



, S3 = 3n 
  S3 = 2

n3  [2a + (3n – 1) d] ....(iii) 
, S2 – S1 

= 2
n2  [2a + (2n – 1) d] – 2

n  [2a + (n –1) d] 

S2 – S1= 2
n [2 {2a + (2n – 1)d} – {2a + (n – 1)d}]

= 2
n  [2a + (3n – 1) d] 

  3(S2 – S1) = 2
n3  [2a + (3n – 1) d] = S3

[(iii) ] 
, S3 = 3 (S2 – S1) 

Ex.26 n S1, S2 
S3 

1, 2  3 
S1 + S3 = 2S2. 

Sol.  , 
S1 = n 
1 1 

= 2
n  [2 × 1 + (n – 1) 1] = 2

n  [n + 1] 
S2 = n 1 

2 
= 2

n  [2 × 1 + (n – 1) × 2] = n2 
S3 = n 
1 3 

= 2
n  [2 × 1 + (n – 1) × 3] = 2

n  (3n – 1) 

,  S1 + S3 = 2
n  (n + 1) + 2

n  (3n – 1) 
= 2n2  S2 = n2 

  S1 + S3 = 2S2 
Ex.27 p, q, r 

a, b, c – 

p
a (q – r) + q

b  (r – p) + r
b  (p – q) = 0 

Sol.  A 
D 
a = p  a = 2

p  [2A + (q – 1) D] 

  p
a2  = [2A + (p – 1) D] ....(i) 

b = q 
  b = 2

q  [2A + (q – 1) D] 

 q
b2  = [2A + (q – 1) D] ....(ii) 

 , c = r 
  c = 2

r  [2A + (r – 1) D] 
  r

c2  = [2A + (r – 1) D] ....(iii) 
(i), (ii)  (iii) (q – r), (r – p) 

 (p – q) 

p
a2  (q – r) + q

b2  (r – p) + r
c2  (p – q)

= [2A + (p – 1) D] (q – r) + [2A + (q – 1) D] (r – p) 
  + [(2A + (r – 1) D] (p – q) 

= 2A (q – r + r – p + p – q) + D [(p – 1) (q – r) 
         + (q – 1)(r – p) + (r – 1) (p – q)] 

= 2A × 0 + D × 0 = 0     

Ex.28 n 
(7n + 1) : (4n + 27) m

Sol.  
a1, a2 d1, d2 n 

Sn = 2
n  [2a1 + (n – 1) d1],

Sn = 2
n  [2a2 + (n – 1) d2]



 
22
11

22

11
'n
n

d)1n(a2
d)1n(a2

]d)1n(a2[2
n

]d)1n(a2[2
n

S
S







27n4
1n7

S
S

'n
n 



  27n4
1n7

d)1n(a2
d)1n(a2

22
11 


 ....(i) 

m 
(i) n (2m – 1) 

  27)1m2(4
1)1m2(7

d)2m2(a2
d)2m2(a2

22
11 




  23m8
6m14

d)1m(a
d)1m(a

22
11 




m
(14m – 6) : (8m + 23) 

Ex.29 m  n 
m2 : n2 m n

(2m – 1) : (2n – 1) 
Sol.  a d 

m n 

Sm = 2
m  [2a + (m – 1) d], 

Sn = 2
n  [2a + (n – 1) d] 

, 

n
m

S
S  = 2

2
n
m  2

2
n
m

]d)1n(a2[2
n

]d)1m(a2[2
m





  n
m

d)1n(a2
d)1m(a2 



  [2a + (m – 1) d] n = {2a + (n – 1) d} m 
  2a (n – m) = d {(n – 1) m – (m – 1) n} 
  2a (n – m) = d (n – m) 
  d = 2a 

,  d)1n(a
d)1m(a

T
T

n
m 



  = 1n2
1m2

a2)1n(a
a2)1m(a




  

Ex.30 1/2  3 4 

Sol.  d = 2
1

14
2
13 



A3 = a + 3d  2
1  + 3 × 2

1  = 2 

Ex.31 2  38 n 
14 n 

Sol.   2 + 3d = 14 
 d = 4   
 4 = 1n

238



4n + 4 = 36 n = 8 
Ex.32 20 

120 

Sol.  a – 3d, a – d, a + d, a + 3d 
 a – 3d + a – d + a + d + a + 3d = 20 

4a = 20 a = 5 
 (a – 3d)2 + (a – d)2 + (a + d)2 + (a + 3d)2 = 120 

4a2 + 20 d2  = 120 
4 × 52 + 20 d2 = 120 
d2 = 1 d = ±1  

2, 4, 6, 8 
Ex.33 

5 

Sol. 
a1 + a2 + a3 + a4 = 2

1 (a5 + a6 + a7 + a8)
 2[a1 + a2 + a3 + a4] = a5 + a6 + a7 + a8
 2[a1 + a2 + a3 + a4] + (a1 + a2 + a3 + a4) 

 = [a1 + a2 + a3 + a4]+ (a5 + a6 + a7 + a8) 
( a1 + a2 + a3 + a4 ) 

 3(a1 + a2 + a3 + a4) = a1 + .... + a8 



 3S4 = S8 
 3 


  d)14(52(2
4  = 


  d)18(52(2
8

 3[10 + 3d] = 2[10 + 7d] 
 30 + 9d = 20 + 14d 
 5d = 10   d = 2 

Ex.34 n (2n + 1) 

Sol. an = 2n + 1 
a1 = 2(1) + 1 = 3 
a2 = 2(2) + 1 = 5 
a3 = 2(3) + 1 = 7 
  a1 + a2 + a3 = 3 + 5 + 7  = 15 

Ex.35 20, 4
119 , 2

118 , ,4
317 ……

? 
Sol. 

a = 20 d = – 4
3

an 

 an < 0 
a + (n – 1) d < 0 
20 + (n – 1) 


 4

3  < 0 

20 < (n – 1) 4
3

80 < 3 (n – 1) 
80 < 3n – 3 
83 < 3n 
n > 3

83

 n > 3
227

    28 3
227

  n = 28



1. 

 : 
(a) 3, 7, 11, 15 ......... 
(b) 2, 4, 8, 16 ........ 

2. 

3. (+)

 : 
3 + 7 + 11 + 15 + ..... 

4. 
" " 

5. 

 : - 
1 + 3 + 5 + 7 + 9 + ........ 

2 

6. 
a + (n –1)d = an 

7. n
Sn = 2

n  d)1–n(a2     = )aa(2
n

n

8. n (an) =  n – (n–1)
an = Sn – Sn–1 

9. n ‘n’ d = n 
10. n ‘n’ 

d = n 
11. S1 = a = ( ) 

S2 =

12. = 





0d
0d




