Arithmetic Progression

Exercise - 5.1

Question 1:
Given a and d for the following A.P., find the following A.P. :

a=3,d=2
a=-3,d=-2
a=100,d=-7
a=-100,d=7
a=1000, d=-100
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Question 1(1):

Solution :

For the given A.P. the first term a = 3 and the common difference d = 2
STi=a=3,

T,=T1+d=3+2=5

T3=Tr+d=5+2=7,

T4=Tz+d=7+2=9and

To=a+ (n-21)d

=3+(n-=-21)(2)

Th=2n+1
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Thus, the required A.P.is 3,5,7,9, .....

Question 1(2):

Solution :

Here the first term a = -3 and the common difference d = -2
STy =a=-3,

T,=Ty+d=-3+(-2) =-5,

T3=To+d=-5+(-2)=-7,

T4=T3+d=-7+(-2)=-9 and

Tp=a+(n-1)d

=-3+(n-1)(-2)

=-3-2n+2

Th=-2n-1

Thus, the required A.P is -3, -5, -7, -9, .....

Question 1(3):

Solution :

Here the first term a = 100 and the common difference d = -7
.~ T1=a =100,

T,=Ty+d =100+ (-7) = 93,

T3=T,+d =93+ (-7) = 86,

T4=T3+d=86+(-7) =79 and

To=a+(n-21d

=100 + (n —21)(-7)

Tn=-7n+ 107

Thus, the required A.P. is 100, 93, 86, 79, .....

Question 1(4):

Solution :

Here the first term a = -100 and the common difference d = 7
. Ty=a=-100,

T,=Ty+d=-100 + (7) = -93,

T3=To+d=-93+ (7) =-86,

T4=T3+d=-86+(7) =-79 and

Tp=a+(n-1)d

=-100 + (n — 1)(7)

Th=7n-107

Thus, the required A.P. is -100, -93, -86, -79, .....

Question 1(5):
Solution :
Here the first term a = 1000 and the common difference d = -100.

~T1=a=-1000,
T, =Ty +d=-1000 + (-100) = 900,



T3=T,+d =900 + (-100) = 800,

T4=Tz+d =800 + (-100) = 700 and
Tp=a+(n-1)d

=-1000 + (n — 1)(-100)

T,=-100n + 1100

Thus, the required A.P. is 1000, 900, 800, 700, .....

Question 2:

Determine if the following sequences represent an A.P., assuming that the pattern continues.
If it is an A.P., find the nth term :

1,11, 111, 1111,....

5, 15, 25, 35, 45,...

17, 22,27, 32,...

101, 99, 97, 95,...

201, 198, 195, 192,...

Natural numbers which are consecutive multiples of 5 in increasing order.
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Natural numbers which are multiples of 3 or 5 in increasing order.

Question 2(1):

Solution :

For the sequence 5, -5, 5, -5, ....
To,—T1=(-5-5=-10
T3—T,=5-(-5)=10

But, To,—-T1#T3-T,

Hence, the given sequence is not an A.P.

Question 2(2):

Solution :

For the sequence 2, 2, 2, 2, .....
T2 — Tl =0

But, for an A.P, the common difference must be a non-zero constant.
Hence, the given sequence is not an A.P.

Question 2(3):

Solution :

For the sequence 1, 11, 111, 1111, ....
Tp,—Ty=11-1=10and
T3—T,=111-11=100

But, To—T1#T3-T»

Hence, the given sequence is not an A.P.



Question 2(4):

Solution :

For the sequence 5, 15, 25, 35, 45, .....
T,—-T;=15-5=10

T3—T,=25-15=10

T4-T3=35-25=10

Tg—T4=45-35=10

So,

To—T1=T3—Ta=Ty—T3=Ts—T4 =10
Assuming that the pattern continues, the given sequence is an A.P.
Here, first term a = 5 and common difference d = 10.
Then,

Tp=a+(n-1)d

S Th=5+(n-1)10

S Tp=10n-5

Question 2(5):

Solution :

For the sequence 17, 22, 27, 32, ......

T,—T;=22-17=5

T3—T,=27-22=5

T4—T3=32-27=5

S0, Tr,—T1=T3—T,=T4—T3=5

Assuming that the pattern continues, the given sequence is an A.P.
Here the first term a = 17 and common difference d = 5.

Then, T,=a+ (n—1)d

STh=17+(n—=1)5

STha=5n+12

Question 2(6):

Solution :

For the sequence 101, 99, 97, 95, ......

T,—T;=99-101=-2

T3—T,=97-99=-2

T4—T3=95-97=-2

SO, To—T1=T3=To=Ty—-T3... =-2

Assuming that the pattern continues, the given sequence is an A.P.
Here the first term a =101 and common difference d = -2.

Now, T,=a+ (n—1)d

S Tp=101+ (n-1)(-2)

S Th=-2n + 103

Question 2(7):

Solution :



For the sequence 201, 198, 195, 192, .....
T,—T;=198-201=-3

T3—T,=195-198 =-3

T4—T3=192-195=-3

Then,

To—T1=T3—Tr=Ty—T3=-3

Assuming that the pattern continues, the given sequence is an A.P.
Here the first term a = 201 and common difference d = -3.
Now, T,=a+ (n—1)d

S Th=201 + (n—1)(-3)

S Th=-3n + 204

Question 2(8):

Solution :

The given sequence is 5, 10, 15, 20, .......

Here,

T,=10-5=5

T3—-T,=15-10=5

T4—T3=20-15=5

S0, To,—T1=T3—T,=T4—T3=5

Assuming that the pattern continues, the given sequence is an A.P.
Here the first term a = 5 and common difference d = 5.

Then,

Tp=a+(n-1)d
S Th=5+ (n-1)(5)
< Th=5n

Question 2(9):
Solution :

The given sequence is 3, 5, 6, 9, 10, 12, 15, ......
Here, Ty =a=3

T,-T;=5-3=2

T3—T,=6-5=1

AsTo,—T12T3-T,

The given sequence is not an A.P.

Question 3:
Find the nth term of the following A.P.’s .

1.2,7,12,17,...

2. 200, 195, 190, 185,....
3. 1000, 900, 800....

4. 50, 100, 150, 200,..

(&2
g
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b
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11,21,31,4.1,......
7.1.2,23,34,45,..

o



Solution :

1. For the given A.P.,
Firstterm =a =2 and
Common difference=d=7-2=5
Now n' term,
Tp=a+(n-1)d
=2+ (n-=1)5)
S The=5n-3
2. For the given A.P.,
First term = a = 200
Common difference = d = 195 — 200 = -5
Now nt term,
To=a+(n-21)d
=200 + (n —1)(-5)
. Th=205-5n
3. For the given A.P.,
First term = a = 1000
Common difference = d = 900 — 1000 = -100
Now nth term,
Th=a+(n-21)d
= 1000 + (n — 1)(-100)
.. Th=1100 - 100n
4. For the given A.P.,
First term = a = 50 Common difference = d = 100 — 50 = 50
Now n'" term
Tp=a+(n-21)d
=50+ (n - 1)(50)
- Th=50n
5.

For the given AP,

First term = a=%

Common difference = d =

r| L
fay

-—=1.
2

Now nt term,
T,=a+(n-1M

=é+(r‘|—1)(1)

For the given A.P.,

6. Firstterm=a=1.1

Common difference =d=2.1-1.1=1
Now nth term T,=a + (n—1)d

=1.1+ (n-1)(1)

S Th=n+0.1

7. For the given A.P.,
Firstterm=a=1.2

Common difference=d=2.3-12=1.1
Now nth term



Th=a+(n-21)d
=12+ (n-1)1.1)
S Tp=1.1n+0.1
8.

For the given AP,

: 5
First term=a= 3

Common difference = d =

L~
wilen
1
SN

Now n™ term,
Tn=a+(n-1)d

- %+(n— 1)[%}
2

i TI" = gn + 1
Question 4:

Find A.P. if T,,, Ty, are as given below :

1. T7, =12, T]_z =72
2. T2 =1, T12 =-9

Question 4(1):
Solution :

Here T.= T,= 12a0dT =T =72
We know that,

d-Tm'Tn_72'12_§9-12
m-=n 1i2-7 =

s d=12

Mow, T; =a+6d [T, =a+(n-1d]
s12=a+¢12)

s12=a+72

L a=-60

Thus, the required AP, is~-60,-48,-36,-24, ........

T.=a+(n-1)d=-60+(n-1)12)
2 T,=12n-72

Question 4(2):

Solution :



Here, -i-ﬁ = Tz = 1 EIT'Id Tl'n - Tiz = _9
We know that,
PO

e s e T

md=-1
MNow, T, =a+d [T,=a+(n-1)d]
sl=a+(-1)
La=2
Thus the required AP. is 2, 1, 0,-1, .....
T, =a+(n-1d

=2+(n-1)(~-1)
- T w3=p
Question 5:

1. Inan A.P., T3 =8, Tyg = T + 20. Find the A.P.
2. Inan A.P. 5th term is 17 and 9th term exceeds 2nd term by 35. Find the A.P.

Question 5(1):

Solution :

Here it is given that,

Tym Ty #20
2 TID_TG =20
MNext,
T
d= m Tﬂ
m-=n
Tia= T 20
o e L Lt oy
10-6 4

Now T,=8  (given)
sa+2d=8 [T,=a+(n-14d]
a+25)=8
na=—2
Thus, the required AP, is-2 3, § 13,...
T, =a+(n-1M
= =24 (n=-1)(5)
5T, =7

Question 5(2):

Solution :



Here T,=17 and T, = T, + 35
2 Tg=T,=35
We know that,

Mow, Tg=17
La+dd=17 [T, =a+(n-1)d
Ca+4S)=17
L A==l
Thus, the required AP.is -3 2, 7, 12, ...
Also,
T, =a+n-1x
= -3+(n-1)5)
L Ty=5n-8

Question 6:
Can any term of A.P., 12, 17, 22, 27,... be zero ? Why ?

Solution :

For the given AR, 12, 17, 22, 27,....
a=12andd=17-12<=5

Assume that Tn=0; for somen eN
Tn=a+(n-1)

L 0=12+(n-1%5)

2 0=7+5n

:.n=—zeN
S

Thus, any term of the given AP, cannot be zero, because for any

n™ term to be zero, the value of n is found out to be a negative fraction
which is contradiction as ne i

Question 7:
Can any term of A.P., 201, 197, 193,... be 5? Why ?
Solution :

For the given A.P., 201, 197, 193. ......
a=201andd=197-201=-4

Assume that T,=5

5=za+(n-1)d

S 5=201+ (n-1)(-4)

S.5=205-4n

~.4n =200

Ln=50€eN

Thus, the 50" term of the given A.P. is 5.

Question 8:



Which term of A.P., 8, 11, 14, 17,..is 272 ?
Solution :

For the given A.P. 8, 11, 14, 17, ..........
a=8andd=11-8=3

Let the n term of the A.P. be 272.
Tp=a+(n-1)d

5272=8+(n-1)(3)

S272=3n+5

.. 3n =267

S.n=89

Hence the 89" term of the given A.P. is 272.

Question 9:
Find the 10th term from end for A.P., 3, 6, 9, 12,... 300.
Solution :

For the given A.P., 3,6,9,12, ......... , 300
a=3andd=6-3=3

Here T, = 300, then

300=3+(N-1)@) [~ Te=a+ (n-21)d]

~3(n—1) =297

Ln—=1=99

~.n =100

Now, the 10™ term from the end is 915 term of the A.P.
[ 915'term = 100 — 10 + 1]

Tor=a+ (91— 1)d

=3+90x%x3

=273

Thus, the 10" term from the end of the A.P. is 273.

Question 10:
Find the 15th term from end for A.P., 10, 15, 20, 25, 30,...,1000.
Solution :

For the given A.P., 10, 15, 20, 25, 30, ........ ,L1000
a=10andd=15-10=5,

Here T, = 1000

1000=10+ (n= 1)5 [ Tp=a + (n— 1)d]

+.990 = 5(n — 1)

5 198=n-1

SN =199

Now, the 15™ term from the end is 185" term of the A.P. (" 185" term = 199 — 15 + 1)
Tyg5= 10 + (185 — 1)( 5)

=10+184 x5

=10+ 920

- T1g5 = 930



Thus, the 15" term from the end of the A.P. is 930.
Question 11:
Ifinan AP., T7 =18, Tig =7, find Tyo1.

Solution :

Here, T.=T,=18and T, =T,y =7
We know that,

B T. =T,
m-n
_ T13‘T7= I"u18=_I
18-7 11
T, =18
- a+6d=18 [ Ty = &+ (n=1)d]
L a+re(-1)= 18
L a=24
Plow,
T =a@+100d [T, =a+(n-1)d]
=24+ 100(-1)
=24~ 100
L Tygy =76

Thus, in the given AP. T, = -76

Question 12:

Ifinan AP., T,=n, T,=m, proved = -1.

Solution :

For the given AP, take T, = nandT, = m
We know that,
o T Ty
m-n
n-=m
" men
m=n
nd=-1
Thus, for an AP. inwhich T =nandT,=m,

we get d=-1.

. d

Exercise - 5.2

Question 1:

Find the sum of the first n terms of the A.P. as asked for :

2,6, 10, 14,... upto 20 terms
57,9, 11,...... upto 30 terms
-10, -12, -14, -16,... upto 15 terms
1,15,2,25,3,

P DR



B R upto 18 terms
Question 1(1):
Solution :

For the given &P, 2, 6, 10, 14,...
a=2 d=6-Z=4andn=20
Mo,

S, = %n[Q&n (n-1)d]

1
" Sy = 5x20[2x2+(20-1)(4)]

= 10[4+76]
5 S, =800

Question 1(2):

Solution :

For the given ARP. 5, 7, 9 11, ...
a=5 d=7-5=2andn=15
Moy,

.
S, = En[2a+[n— 1)d]

Gl %x30[2x5+{30— 1)(2)]

Question 1(3):
Solution :

For the given AP, - 10, -12, - 14,-16 ..,
a=-10,d=-12-(-10)= -2andn = 15
Mowy,

1
Sa= sn[2a+(n-1)d]
=1
2
1, 15x(-49)
2
;. Sig==360

- Sis==x 15[2x(-10)+ (15- 1)(-2)]

Question 1(4):

Solution :



For the given AP, 1 1.5 22573 ..
a=1, d=1.5-1=05andn=16
Mow,

1
S, = 5n[23+[n— 1]d1

1
LSy =z x 16[2x1+(16-1)(0.5)]]

=8x9.5

28, = 76

Question 1(5):

Solution :

Question 2:
Find the sums indicated below :

3+6+9+...+300
5+10+15+..... + 100
7T+12+17+22+ ... + 102
(-100) + (-92) + (-84) + ...... +92
25+21+17+ 13+ ..... + (-51)

A A

Question 2(1):

Solution :



For the given AP. a=3, d=6-3=3and T, = 300.
T, =a+(n-1d

2 300=3+(n- 13

2297 =3n-1)

s e e

s h=100

S, = %n[2a+ (n-1)d]

2 Sig= %x100[2x3+[100~ 1)3]

= 50x 303
. 8, = 15150

Question 2(2):
Solution :

For the given AP. a=5, d=10-5=5and T, = 100.
T.=a+(n-1)d

2 100 = 5+ (n=-1)(5)

£ 95=5n-1)

219=n-1

L n=20

1
S, = §n[2a+ﬁn—1]d]
1

o 5><20[2><5+ (20- 1)5]
= 10[10 + 95]
=10x105

5 Sy = 1050

Question 2(3):

Solution :

For the given AP, a=7, d=12-7=5and T, = 102,
T, =a+n-14d

2102 =7 + (n-1X5)

£ 95 = Kn-1)

1%9=n-1

Ji =20

S, = %n[QaJr (n-1)d]

wh %x20[2x7+ (20-1)5]

= 10x 109
- S, = 1090

Question 2(4):

Solution :



For the given AP. a=-100, d=-92-(-100)=8and T, = 92.
T.=a+(n-1Md

2 92=-100+(n- 1X8)

2 192=8n-1)

L 24=-n-1

SR =28

S %n[zm (n-1)d]
S = %:<25[2><(—100}+ (25-1)(8)]

= % x25% [~8}
- S, =-100

Question 2(5):
Solution :

For the given AP. a=25 d=21-25=-4and T, =-51.
T.=a+(n-1)d

2Bl 2B - 1-4)

2 =76 =-4(n-1)

219=n-1

o h=20

S, = %n[?a«- (n-1)d]

1
Sz = 5 x20[2x25+ (20~ 1)(-4]]

= 10x(-26)
5 S,y = -260

Question 3:
For a given A.P. with

a=1,d=2,find .
a=2,d=3,find .

S3=9, S; =49, find Sn and S.
T10 =41, S0 = 320, find Ty, Sp,.
S10=50,a=0.5, find d.

Sy0 =100, d =-2, find a.

o 0k~ whPR

Question 3(1):

Solution :

For the given AP, a=1, d=2 and n= 10,
5= gn[2a+ (n-1)d]

. . éx 10[2x 1+ (10- 1) (2)]

- 5x20
£ 8= 100



Question 3(2):

Solution :

For the given AP, a=2, d=3 and n=30.
S, = gn[2a+ (n-1)d]

1
2 Sy = §x30[2x2+ (30-1)(3)]

- 15x91
: Sy = 1365

Question 3(3):
Solution :

Here S, =9 and 5, = 49
We know that,

S, = 5n[28+(n-1)d]
25y = %x3[2a+ (3-1)d]

9-%x3[2a+2d]

2 9=3a+d]
;w3 (1)

1
~ Sy = 5x7[2a+ (7~ 1)d]
5 49 = %x7[2a+ 6d]

- 49 =7[a+3d]
sa+3d= 7 w2y
Solving equations (1) and (2), we getd=2and a=1

Nowr, S, m%n[2a+{n-1}d]
-%xn[2x1+[n—1){2]]
- 2 xn[an]

28, = 1t

Tekingn =10, we get S, =10% = 100
.8, =n% and S,y = 100

Question 3(4):

Solution :



Here T,, = 41
sa+9d=41 [T =a+ (n-1)] ..01)
Also S, =320

+ 2x10[2a+(10- 1)d]- 320 [ S, = 3ni2a+ (n- 1) d]]

- 5[2a + 9d]=320
L 2a+9d=64
La+a+9d=64
sa+d4l=064 [-using (1]
na=23
Substituting in (1), we getd=2
Mowy,
T.=a+(n-1)d
= 23+(n-1)(2)
=23+2n-2
ST, =2n+21

G %n[25+{n— 1)d:|
= %xhx[‘l{fﬂ (n-1)(2)]

=%xﬁx[44+2"l)
= nf22+n)
i So= 422

Question 3(5):
Solution :

We know that,
1
S, = §n[26+ (n-1)d]

B g %x 10[2a+ (10- 1)d]
© 50 = 5[2(0.5) + 9d]
~10=1+9d

-9 =9d

Ll L

Question 3(6):

Solution :

We know that,
En = é—n[2a+ (n-1)d]

4By - —; % 20[2a+ (20-1)d]
- 100 = 10[2a + 19(-2}]

2 10=2a8-38
48 =2a
La=24



Question 4:
How many terms of A.P., 2, 7, 12, 17,... add upto 990 ?

Solution :

For the given AP,
=2 d=7-2<=5and 5, =990.
We know that,

1
S, = En[za»f(n— 1)d:|
i
990-31[4», (n-1)5]
- 1980 =n[Sn-1]
. 1980=5n2-n

5% -n-1980=0
2 (5n+99)(n-20)=0

99
) or n=20
Sinceneh, n=- %is not possible,
n=20

Thus, 20 terms of the given AP. add upto 990.

Question 5:

The first term of finite A.P. is 5, the last term is 45 and the sum is 500. Find the number of
terms.

Solution :

For the given finite AP. a=5, |=T, =45 and §, = 500,
1

S, = §n[a+ I

5 500 = %n[5+ 45]

o s (L
>

2900 =25n
L= 20
Thus, the number of terms of the given finite AP, is 20,

Question 6:

If the first term and the last term of a finite A.P. are 5 and 95 respectively and d = 5, find n
and S,.

Solution :



For the given finite AP,
&=5; |=T, =95 and d =5
Then,

T,=a+[n-1)d

. 95=5+[n-1){5)

%90 =5 —1)

2 18=n-1

=19

Mext,

S;=gnfa+l]  (fnite AP)

% 19[5 + 95]

=_x19x 100
LB =950

B = P

Question 7:
The sum of first n terms of an A.P. is 5n — 2r%. Find the A.P. i.e. a and d.
Solution :

Here S,= 5n — 2r?

5 Sp1=5(n—1)—2(n—1¥
=5n-5-2n2+4n-2
=9n-2n°-7

Now, Tp= Sp— Sp1

=(5n—2n?) — (9n — 22— 7)

S Th=7—-4n,wheren>1 ... 0]
Also,a=T;=7-4(1)=3
.a=3

Now,To,=7 —4(2) =7 — 8 = (-1)
d=T,-T;=(-1)-3

Ld=-4

Question 8:
Find the sum of all three digit numbers divisible by 3.

Solution :



Amongst three digit numbers divisible by 3, smallest number is 102
and greatest number 15 993,
Arranging them in the inaeasing order, we get a finite AP, as follows:

102, 105 ,1008, ...., 996, 999,

Here, a=102d = 105-102-3 and | = T.= 999
T=a+(n-1Xd

- 999 = 102 + (n-1)3)

- 879 =3(n-1)

2299 =n-1

~n =300

Thus, there are 300 terms in this finite A.P.

1
ey + |
n 2H[EI :|

: Spp= é % 300{102 + 999]

150 x 1101
5 Sagy= 168150

Thus, the sum of all three digit numbers divisible by 3 is 1,65,150,

Il

Question 9:
Find the sum of all odd numbers from 5 to 205.

Solution :

Odd numbers from 5 to 205 are 5, 7, 9, 11, ... , 205,
Arranging all the odd numbers from 5 to 205 in the ascending
order, we get the fdlowing finite A.P.

5,7,9, 11, ... ,203, 205,
Here,a=5d=7-5=2,1=T,= 205
T=a+(n-1)d

2205 =5+ (n-1)2)

2 200 = 2(n-1)

2100 =n-1

- n =101

MNow, for a finite AP,

1
= a + |
= nla +1]
1
S1m=§

1
= x 101 x 210
5 X %

=101 = 105
S0 = 10605
Thus, the sum of all the odd numbers from 5 to 205 is 10605,

x 101[5 + 205]

Question 10:
Which term of A.P. 121, 117, 1183,..... is its first negative term? If it is the nth term, find §.

Solution :



For the given AP, 121, 117, 113 ...
a=121andd=117-121=-4
Let the n™ term of the given AP. be its first negative term.
T, <0
sa+in-1d=0
sl2l+in-1{-4 <0
121 <d4n-1)
E en-1
4

i
L30=+1¢<n
4+

1
31—
n: 2

The smallest integer greater than 31% is 32.

iN=32
Thus, the 32" term of the given AP. is its first negative term.

Sn = 5n[28+ (- 1)d]

- % x32[242+ (32- 1){-4)]

- 16[242- 124]
=16x118
. S5 = 1888

Exercise - 5

Question 1:
If T, =6n +5, find S,.

Solution :

Here T,= 60 + 5

So,

T,= 6(1) + 5 = 11,

T,=62)+5 = 17

T,=6(3)+5=23

Thus, the given AP is 11, 17, 23, ...
Here, a=11andd=17-11=6

Mowy,

i
S = §H[2a+[n—1]d]
1

xn[2(11)+(n-1)(5)]

[ = ]

2ﬂ[f:-‘ar‘l+ 16]
=n[3+ 8]
25, =3%+8n

Question 2:

If S, = n? + 2B, find T,



Solution :

Here S,,= n?+ 2n

" Spa

=(h-12+2(n-1)
=n?-2n+1+2n-2
=n2-1

Now, T1=S; = (1)°+2(1) =3
And, T,

=Sp— Sp.1, Wwheren>1
=(n?+2n) - (-1)

S Th=2p+ 1

Question 3:

If the gum of firgt n terms of A.P, 30, 27, 24,21............. is 120, find number of terms and
the last term.

Solution :

Here the given AP. is 30, 27, 24, 21, ......
a=30, d=27-30=-3and §, = 120.

S, = %n[2a+[n-— 1)d]

120 = 2n[2(30)+ (- 1)(-3)]

. 240 = n[63-3n]

L 240=63n-3°

23n?-63n+240=0

SNt =2In+80=0

< (h-5)(n-16)=0

=50 n=1¢&

Thus, the number of terms is either 5 or 16,
If n=15, then last term

Ts=a+4d=30+ 4(—3)= ig

If n=16, then last term

Ty, = @+ 15d = 304 15(=3) = ~15

Thus, the last termis T; = 18 or T, =-15.

Question 4:
Which term of A.P., 100, 97, 94, 91... will be its first -ve term ?

Solution :



Here for the given &P, 100, 97, 94, 91, ..,
a=100and d=97 - 100= -3,
Let the n™ term of the AP, be its first negative term
2 Tne<0
sa+(n-1d =<0
2100 +(n=-1(-3) <0
2100 ¢« 3n-1)
100
— «<n-1
3

331+1<n
3

m:=3=4l
3

So, for nelN the smallest positive integer greater than 34% is 35

Hence, the 35" term of the AP, is its first negative term,

Question 5:
Find the sum of all 3 digit natural multiples of 6.

Solution :

Smallest 3 digit natural number = 100
Greatest 3 digit natural number = 999
2100 =16 x 6 + 4 and

Q99 = 166 x 6 + 3.

~ The first 3 digit natural numbers which is a multiple of 6 is 102,
Second number is 108 and so on.

Thus the 3 digit natural numbers which are multiples of 6

form the finite AP, 102, 108, 114,..., 956,

For the above AP., a =102, d = 108-102 =6 and| =T, = 996.
Mow, T.=a +(n-1)d

599 =102+ (n-1)8&)

2996 =96 + 6n

5900 = 6n

nn =150

Nowy,

S, = 1r1{a+[]

2

Zbysy = % x 150(102 + 996)
=75 x 1098
= 82,350

Thus, the required sum is 82,350,

Question 6:

9
-
The ratio of the sum to m terms to sum to n terms of an A.P. i<n2 . Find the ratio of its mth

Term tor its nth term.

Solution :



The ratio of the sum of first m terms of an A P. and the
.
sum of first n terms of the AP, is ;n_z
2
ek
n

Let the sum of the first m terms be km? (k = Q).
Then, the sum of first n terms is kr®.

Now, §,.= km?

2 Sy =kim-1¥=k(m?-2m + 1)

= = By,

=km? -kim?-2m + 1)

=km? -km?+ 2km-k = 2km-k

ST, =k(2m- 1)

Similarly we can show that 5_= kn?

28,y =k(n-1F

T,=S5,-S.,

=kn? —k(n- 1)

=k[n®-(n-1)7]

=k[n® -n?+ 2n - 1]

LT=k(2,-1)

T, kf{2m-1) 2m-1

T, T k[@-1) -1

Thus, the ratio of the mth term of the A.P, and the n™ term

. 2m-=1
of the AP is .
B

MNow,

Question 7:

L g r
Sum to firstl, m, nterms of A.P. are p, q, r. Prove thati (im—-n)+m (n—=1)+n (I-m)=0

Solution :



Here itis given that S, = p, S,=qand S,=r.
We know that,

5 - 51[20+0- ] -p

Similarly,

Elm[zan(m— 1)d]=q and én[zen(n— Nd]=r
Then,

E"|i=2a+(|-1)d (1)

23 28+ (m-1)d ()
%=2a+(n—1]d .(3)

Multiplyving equations (1), (2) and (3) by (m-n), {(n=1) and (1-m)
respectively and then adding, we get
2|£{m—n]+2—r:{n—l}+%{}—m}
=[2a+(I-1)d)l(m-n)+ [2a + (m-1)d](n=-1) + [2a + (n-1)d](l- m)
=2alm-n) +d{l-1m-n)+2aln-1) + d{m-1)(n-1) +

2all-m) + din-1)1-m)
=2a[m-n+n-l+l-m]+dlm-ln-m+n+mn-m-n+!+nl-nm=I1+ m]
=2ax0+dx0

cEm-n)+ 2=+ Z(-m)-0 (- dividing by 2)

Question 8:

Bn+1
The ratio of sum to n terms of two A.P.’s is7,, 13 for every n € N. Find the ratio of their 7th
terms and mth terms.

Solution :



Let the two AP.'sbe g a+d, a+2d, ...... , avr(n-1)d
and &, A+D, A+20, ... ,A+(n-1D

We denote the surm of n terms of the first AP. by 5,
andits m™ termby T,

We denote the sum of n terms of the second AR by S,
andits m™ termby T',,.

Then, according to the data,

S_n_ i+l
8, /n+3
1
| En[23+[n— 1]d] et

%n[zﬁﬂ+(n—1)[}] ik
C2a+n-1)d en4 i
" 2A+(n-1)D 7n+3
Now, to get the 7t term ratios, we take n=13 (ie 7x2-1)
2a+(13-1)d 8(13)+1
2A+ (13- 1)A~ 7(13)+3

- 2{a+6d) 105
" 3(A+6D) " 54

. 8+6d 105
A+ 94

T, 105

T, 94

Thus, the ratio of the 7 terms of the given AP.'s is %-%5

MNext, takingn=2m-1,
2a+(2m-1-1)d 8(2m-1)+1
28+ (2m-1-1)D 7(2m-1)+3
2[a+(m-1)d] yem-7

" 2[A+ (m-1)D] 14m-4

[ taking 2 common]

T  16m-=7

T 14m-4

Thus, the ratio m® terms of the AP.'s is .01~ 7
ldm-4

Question 9:

Three numbers in A.P. have the sum 18 and the sum Of their squares is 180. Find the
numbers in the increasing order.

Solution :

Suppose the three numbers in A.P. are
a—d,aanda+d.

According to the first condition.
(a-d)+a+(a+d)=18

s 3a=18

.a=6

According to the second condition,
(a—d)2+a+(a+df=180

s.a2—2ad + d?+ a?+a?+ 2ad + ?= 180
. 3a%+21d%= 180



. 108 + 2d? =180

n202=72

~.d?=36

~d=6ord=-6

Takinga=6and d = 6,
Firstterm=a-d=6-6=0

Second term =a =6 and
Thirdterm=a+d=6+6=12
Takinga=6andd =-6
Firstterm=a—-d=6-(-6) =12

Second term = a =6 and
Thirdterma+d=6+(-6) =0

Thus, the required numbers are 0, 6 and 12 or 12, 6 and 0.
Arranging the numbers in the increasing order-
0, 6 and 12.

Question 10:

In potato race bucket is placed at the starting point. It 5 m away the from the first potato. The
rest of the potatoes are placed in a straight line each 3 m away from the other. Each
competitor starts from the bucket. Picks up the nearest potato and runs back and drops it in
the bucket and continues till all potatoes are placed in the bucket. What is total distance
covered if 15 potatoes

are placed in the race ?

@—Sm—i o 1|\-] m_d!\ o o o l}"@-\

-
»
-

Figure 5.14

If the distance covered is 1340 m, find the number of potatoes?

Solution :

From the given data we calculate the distance covered for each potato.
Firstpotato=2 x 5= 10

Second potato = 10 + 2 x 3 = 16m

Thirdpotato= 16 + 2 x3=22m, ....

Thus, the distances to be covered form an AP,

10m, 16m, 22 m, ...

The total distance to be covered for 15 potatoes is given by Sia.

Here, a = 10 and d = 6 for the said A.P.
Sn:%n[Qm(n—i}dl

1
L 5g= Ex 15[2{10}+ [15— 1) (6]]
= %x 15x104
=15 x 42
2 5yg=780

Thus, if 15 potatoes are placed in the race,
total distance to be covered is 780 m,



MNext given is, total distance to be covered is 1340m and
we need to find the number of potatoes,

Let the number of potatoes be n, then we take
S.= 1340

21340 = %n[2[10} +{n-1)(6)]

i
1340-§n[14+ 6r1]
13-40=n|:7‘+3"|:[
23n? +7n-1340=0
rn =—% orn =20

Since —6—; N, n =—6—; is not possible.

=20
Thus, if the total distance to be covered is 1340m,
the number of potatoes placed in the race is 20,

Question 11:

A ladder has rungs 25 cm apart. The rungs decrease uniformly from 60 cm at bottom to 40
cm at top. If the distance between the top rung and the bottom rung is 2.5 m, find length of
the wood required.

20

60
Figure 5.15

Solution :



Here, the distance between two consecutive rungs
is 25 cm and the distance between the top rung
and the bottom rung is 2.5 m = 250 cm.
250
= No. of rungs = S +1=11
The length of the bottom rung is 60 cm and going
upwards the length of the rung decreases uniformly.
Length of the last rung is 40 cm.
So, the length of rung will from a finite &.P. in which the first term

a =T,= 60 and the 11" term T,,= 40.

Mow,
deJm=Tn
m-n
” Tia-Ty
11-1
40~ 60
10
d=-2

The length of wood required is given by S,,.
1

S, = En[Za +{n-1)d]

5 Gy %x11[2{60]+ (11-1)(-2)]

- 111120~ 20]

Thus, the length of wood required is S50c¢m = 5.5 m.

Question 12:

A man purchased LCD TV for X 32.500. He paid X 200 initially and increasing the payment
by X 150 every month. How many months did he take to make the complete payment ?

Solution :



Here, amount pad as down payment = Rs. 200
Amount paid in 1% installment = Rs. 200+Rs. 150 = Rs, 350
Amount paid in the 2 installment = Rs, 350+ Rs. 150 =Rs. 500, and soon

The amount paid every month inaeases every month and
forms a finite AP, 200, 350, 500, ... T
Total sum paid 5, = Rs 32,500

S, = %n[2a+ (n-1)d]
: 32500 = %n[z(zoo] +{n-1)150]

_ 1
- 32500 = 5n[25[] +150n]

- 32500 = n[125+ 75n]

- 32500 = 125n+ 75n°

L 75n% 41250+ 32500 =0

3%+ 5n-1300=0 (Dividing by 25)
S (3n+65)n-20)=0

n--6—35crn-20

But - % gMN, hence, n= —6—3:5 is not possible,

s h=20

Thus there are 20 terms in this finite AP,

Among these 20 terms, the first term is the down payment, hence the
man took 20-1 = 19 months to make the complete payment

Question 13:
Inan A.P.,, T{ =22, T,=-11, S, = 66. find n.
Solution :

Considering | = T, as the last term in the given AP.
T, =a=22

f=T,==1180nd S, =66

Mowy,

S, = g—{a+|}

L 66 = (22— 11)
| 2
66=g—:-:11

an=12

Question 14:
Inan A.P.a=8, T,=33, S, =123, find d and n.

Solution :



Considering | = T, as the last term in the given AP., we have
a=T,=81=T, =33and §, = 123.
oy

I

g = g{ml}

. 123= g(8+ 33)

123 = %n
2

= 123x i n
Thn=6

Also,
T.=a+(n-1)d
» T, =a+5d
233=8+5d
o 25 =
~d=5
Question 15:

Select a proper option (a), (b), (c) or (d) from given option :
Question 15(1):

IfT3=8, Ty =24,then Tip=.......

Solution :

d. 36

wWe need to first find d.
d:TT_T3 =24—B=E=4
R 4 4

Mow, To= 0
+2d =18
+2(4)=18
+ 8 =8
=)

Te=2a+9d=0+94) =36

L o S Q@

Question 15(2):
If S, =2n? + 3n, thend =
Solution :

b.4

Here,a=T;=S; =2(1+3(1) =5
anda+ (a+d)=S,=22¢+3(2)
n2a+d=14

L 2(5)+d=14

nd=4



Question 15(3):

If the sum of the three consecutive terms of A.P. is 48 and the product of the first and the
lastis 252, thend = .........

Solution :

a. 2

Let the three consecutive terms of the A.P. be
a—-d,a,a+d.

s (a—d)+a+ (a+d)=48 (first condition)
~.3a=48

S.a=16

(a—d)(a +d) = 252 (second condition)
na?-d?=252

o (16)2—d? =252

256 — 252 =d?

~nd?=4

Ld=2ord=-2

But (-2) is not there in the given options.
sLd=2

Question 15(4):
Ifa=2andd=4,then Sg=.....
Solution :

b. 800

Fora=2 d=4
1
Sn = §H[26+ (n-1)d]

. Sy = % x20[4+ (20- 1)(4)]

% 84 = 10 x 80
+ S,5 =800

Question 15(5):
f3+5+7+9+..... upto n terms = 288, thenn = ......
Solution :

c.16

3+5+7+9+ ... upto n terms = 288

L 1+(3+5+7+9+ ....uptonterms) =288 +1
SL1+3+5+ .. upto (n + 1) terms = 289
SN+ 1)2= (7721 +3+5+....nterms = 1f]
Ln+1=17

S.n=16



Question 15(6):

Four numbers are in A.P. and their sum is 72 and the largest of them is twice the smallest.
Then the numbers are ..

Solution :

b. 12, 16, 20, 24

Let the four numbers in A.P. be
a—-3d,a—-d,a+danda+ 3d.
SL(@a-3d)+(a-d)+(@a+d)y+(a+3d)=72

Lda=72
SLa=18
Also,

a+3d=2(a-3d)
Sa+3d=2a-6d

S.9d=a

..9d =18

Ld=2

.. First number = 18 — 3(2) = 12,
Second number =18 — 2 = 16,
Third number = 18 + 2 = 20,
Fourth number = 18 + 3(2) = 24

Question 15(7):
fS1=2+4+.+2nand $=1+3+...+(2n—-1),thenSg: S, =......

Solution :

n(n+ 1)
n
» 8 =n(n+1)
Next, S, =1+3+.........+4(2n-1)
= Sum of first n odd natural numbers
LSy = 1
Mo,

Question 15(8):

ForAP.,S,—-2S5,-1+S,—-2=...... (n>2)

Solution :



b.d

For Sp— 25,1 + Sh2

= (Sn—Sn-1) = (Sn-1— Sn2)
=Tp—Tha

=d

Question 15(9):
fSm=nand S, =mthen Sy+n=.....

Solution :

a —-(m+n)

Here S, =hand S, =m

1 1
Em[2a+ (m-1)d] =n and zﬁ[2a+{rs—1)d]= m
2ma+(m? -m)d=2n and 2na+(n? -n)d=2m

Taking the difference of above equations,
2aim-m+m?-m-n®+ md=2n-2m
s2am=-m+m=-n)im+n-1d ==-2(m-n)
s2a+(m+n=-1d==2 (-m=n)

Mo,

Sen -%(m+ﬂ)[2.a+(m+n—1)d]

Question 15(10):
fT,=7and T; =4, then Tip = ......

Solution :

i R
" 5 3

a+3d=7
+3(-1) =7
Fork 3
=10

o= a8+ 9d

10 + 9(-1)

m D @
1]

k|
Il

1]
o

Question 15(11):

If 2k + 1, 13, 5k — 3 are three consecutive terms of A.P., then k =



Solution :

c.4

2k + 1, 13, 5k — 3 are three consecutive terms of the A.P.
S 13—-(2k+1)=(5k-3)-13

S 13+13=5k-3+2k+1

L26=7k-2

.28 =7k

k=4

Question 15(12):
DOH+@A+1)+(1+1+1)+..+(L+1+1+..n=1times)=........

Solution :

fn-1)n
2

a.

(+(1+1)+{1+1+1)+. +(1+1+1+...... n-1 times)
=14+2+3+..+(n-1)

_ (-1
B 2
(n-1)n
2

= 1+1) {(formula for sum of first (n-1) natural numbers)

Question 15(13):

Inthe A.P., 5,7,9, 11, 13, 15,... the sixth term which is prime is .......

Solution :

b. 19

The given A.P.is 5, 7,9, 11, 13, 15, 17, 19, 21, 23, 25, ..........

Amongst them, primes are 5, 7, 11, 13, 17, 19, 23, ....... Then, the sixth prime is 19.

Question 15(14):

ForAP. Tig—Tg=.....

Solution :
b. 10d
For any AF.
d=Tm"Tn
L ]
Taw T,
S de 18 8
i8-8
2 d=M

10
Te - Tg=10d



Question 15(15):
If for A.P., Tog— Ty =15 thend=......
Solution :

a. 3

For any AP,
Tm - Tn
m-n
Tzs - Tzo
25-20

15
=€=3

d=

Ld=



