Arithmetic Progressions

Exercise 5.1 :

Q1:

In which of the following situations, does the list of numbers involved make as arithmetic progression
and why?

(i) The taxi fare after each km when the fare is Rs 15 for the first km and Rs 8 for each additional km.

1

(ii) The amount of air present in a cylinder when a vacuum pump removes o‘ithe air remaining in the
cylinder at a time.

(iii) The cost of digging a well after every metre of digging, when it costs Rs 150 for the first metre and rises
by Rs 50 for each subsequent metre.

(iv)The amount of money in the account every year, when Rs 10000 is deposited at compound interest at
8% per annum.

Answer :
(i) It can be observed that
Taxi fare for 1. km = 15
Taxi fare for first 2km = 15 + 8 = 23
Taxi fare for first 3 km = 23 + 8 = 31
Taxi fare for first 4 km =31 + 8 = 39
Clearly 15, 23, 31, 39 ... forms an A.P. because every term is 8 more than the preceding term.
1

(ii) Let the initial volume of air in a cylinder be Vlit. In each stroke, the vacuum pump removes 4 of air remaining in

the cylinder at a time. In other words, after every stroke, only 4 A part of air will remain.

.
Therefore, volumes willbe 4 ™ 14 A4S

Clearly, it can be observed that the adjacent terms of this series do not have the same difference between them.
Therefore, this is not an A.P.

(iii) Cost of digging for first metre = 150

Cost of digging for first 2 metres = 150 + 50 = 200
Cost of digging for first 3 metres = 200 + 50 = 250
Cost of digging for first 4 metres = 250 + 50 = 300



Clearly, 150, 200, 250, 300 ... forms an A.P. because every term is 50 more than the preceding term. (iv)
We know that if Rs P is deposited at r% compound interest per annum for n years, our money will

P[‘HL
be 100

Therefore, after every year, our money will be

"
] aftern years.

"
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Clearly, adjacent terms of this series do not have the same difference between them. Therefore, this is not an A.P.

Q2:

Write first four terms of the A.P. when the first term a and the common differenced are given as follows

(i)a=10,d=10
(ii)a=-2,d=0
(iii)a=4,d=-3

1
(ivya=-1d= 2
(vya=-1.25d=-0.25

Answer :

()a=10,d=10

Let the series be ay, a», as, as, as ...

ai=a=10

a=a +d=10+10=20

as=a +d=20+10=30

ar=az +d=30+10=40

as=as +d=40+10=50

Therefore, the series will be 10, 20, 30, 40, 50 ...
First four terms of this A.P. will be 10, 20, 30, and 40.
(ia=-2,d=0

Let the series be aj, a2, as, a4 ...

a=a=-2

&@=a +d=-2+0=-2

a=a +d=-2+0=-2



as=az3 +d=-2+0=-2

Therefore, the series willbe -2,-2,-2,-2 ...

First four terms of this A.P. willbe - 2, -2, - 2 and - 2.

(iiya=4,d=-3

Let the series be ay, a2, a3, as ...

ai=a=4

a=a +d=4-3=1

&B=a +d=1-3=-2

as=a3 +d=-2-3=-5

Therefore, the series willbe 4,1,-2-5 ...

First four terms of this A.P. will be 4, 1, - 2 and - 5.
|

(v)a=-1,d= 2

Let the series be aj, a», as, as ...

a =a=-1

1 1
a, =g +d=-l+—==—
2 2

i

aqzc:1+d:—l+l:ﬂ
z 2. 2

i, :a3+d=1]+5:

|
2
Clearly, the series will be

i )i
2

] ('.Ianl:ll
2

4 )

First four terms of this A.P. will be
(v)a=-1.25d=-025

Let the series be ay, a», as, as ...
a=a="-125
a=a+d=-125-0.25=-1.50
a=a +d=-150-025=-1.75
a=a3+d=-1.75-0.25=-2.00
Clearly, the series will be 1.25, - 1.50, - 1.75,-2.00 ........

First four terms of this A.P. will be - 1.25, - 1.50, - 1.75 and - 2.00.



Q3:

For the following A.P.s, write the first term and the common difference.
(i) 3,1,-1,-3...
(i) -5,-1,3,7...
159 I3
(iii) it

(iv) 0.6, 1.7, 2.8, 3.9 ...

Answer :

(i3,1,-1,-3 ...

Here, first term, a= 3

Common difference, d = Second term - First term
=1-3=-2

(i) -5,-1,3,7...

= (-1)-(-5)=-1+5=4 (i)

a L]

LTSI Y =]
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Here, first term,

Common difference, d = Second term - First term

(iv) 0.6, 1.7,2.8,3.9 ...

Here, first term, a= 0.6

Common difference, d = Second term - First term
=1.7-0.6

=1.1

Q4 :



Which of the following are APs? If they form an A.P. find the common difference d and write three
more terms.

()2, 4,8,16 ...

3w i

2,=3=

(ii) ' E g
(ii)-1.2,-3.2,-5.2,- 7.2 ...
(iv) -10,-6,2,2...

w 33+V2.3+242,3+3V2 ..

(vi) 0.2, 0.22, 0.222, 0.2222 ...
(vii) 0,-4,-8,-12...

wiip 2 2 2 2
(ix) 1,3,9,27...
(x) a, 2a, 3a,4a ...

(xi) a, a., &, a. ...

oy V2B ATE, V3
iy VI SBABNTZ .

(XiV) 12,32, 5, 72 ...
(XV) 12, 5:, 7, 73 ...

Answer :

(i)2,4,8,16 ...

It can be observed that

a-a =4-2=2

az-a =8-4=4

as-a3 =16-8=8

i.e., a1 - a is not the same every time. Therefore, the given numbers are not forming an A.P.
T T

(ii) 2 2

It can be observed that



m—u=£—2=l
2 2

|

g =, =3——=—
= 2 2
ai-a,.:—-'lr-~3:-l-
2 2

i.e., a1 - ak is same every time.

g

Therefore, 2 and the given numbers are in A.P.

Three more terms are

aq=l+l:4
&2

ﬂ',,—-4+l:E

2 =

1:?-\{--':5
2. 2

(i) -1.2,-3.2,-5.2,-7.2 ...
It can be observed that

a-ar =(-32)-(-12)=-2

as-a =(-52)-(-32)=-2

as-as =(-72)-(-52)=-2

i.e., a1 - ax is same every time. Therefore, d=-2
The given numbers are in A.P.

Three more terms are

as=-72-2=-92

a=-92-2=-11.2

ar=-112-2=-13.2

(iv) - 10,-6,-2,2 ...

It can be observed that

a-a =(-6)-(-10)=4

as-a =(-2)-(-6)=4

ar-a =(2)-(-2)=4

i.e., a1 - ax is same every time. Therefore, d = 4
The given numbers are in A.P.

Three more terms are



as=2+4=6
a=6+4=10
ar=10+4=14

w 33+92.34242,34342,..

It can be observed that

a, —d, =3+2-3=42

2, — i, =3+22-3-2=\2
a,—a,=3+32-3-22=42

; ; ) = .1
i.e., ak1- ak is same every time. Therefore, d=+2
The given numbers are in A.P.

Three more terms are

3+32+42=3+42
3+42+442=3+52
2, =3+5v2 +4/2 =3+642

(vi) 0.2, 0.22, 0.222, 0.2222 ...

ey

It can be observed that

a-ar =0.22-0.2=0.02

as-a =0.222-0.22 = 0.002

as - az =0.2222 - 0.222 = 0.0002

i.e., a1 - a is not the same every time.
Therefore, the given numbers are notin A.P.
(vi) 0,-4,-8,-12 ...

It can be observed that

a-ar =(-4)-0=-4

az-a =(-8)-(-4)=-4

a-a3 =(-12)-(-8)=-4

i.e., @k - ak is same every time. Therefore, d=-4
The given numbers are in A.P.

Three more terms are

as = -

Exercise 5.2 : Solutions of Questions on Page Number : 105



Q1:

Fill in the blanks in the following table, given that a is the first term, d the common

difference and a, the n"term of the A.P.

a d n a,
I 7 3 8
II - 18 10 0
11 -3 18 -5
v -18.9 2.5 3.6
\Y% 3.5 0 105
Answer :

l.La=7,d=3,n=8,a, =7

We know that,

Foran AP.a, =a+(n-1)d

=7+(8-1)3

=7+(7)3

=7+21=28

Hence,a, = 28

Il. Given that
=-18,n=10,a, =0,d="

We know that,

an=a+(n-1)d

=-18+(10-1)d
18 =9d
d:E:E

g

Hence, common difference, d =2
lll. Given that

d=-3,n=18,a, =-5

We know that,

an=a+(n-1)d
-5=a+(18-1)(-3)
-5=a+(17)(-3)




-5=a-51

a=51-5=46

Hence, a =46
IV.a=-18.9,d=25,a, =3.6,n="
We know that,

an=a+(n-1)d
36=-189+(n-1)25
3.6+189=(n-1)25
225=(n-1)25

225

B} T Eommnd
n—1=9
n=10

Hence, n=10
V.a=35,d=0,n=105,a,="
We know that,
an=a+(n-1)d
ap=35+(105-1)0
an=35+104x0

an=35

Hence, a, =3.5

Q2:

Choose the correct choice in the following and justify
I. 30.. term of the A.P: 10, 7,4, ..., is
A.97B.77C.-77D.-87

1

-3, —-—.2....
I 11. term of the A.P. 2 is
]
48—
A.28B.22C.-38D. P
Answer :
I. Given that

AP.10,7,4, ..



First term, a=10

Common difference, d=az-a;=7-10

=-3

We know that, a, =a+ (n-1)d

a =10+ (30-1) (-3)

as =10+ (29) (- 3)

ayp =10-87=-77

Hence, the correct answer is C.
ul~l,lm

II. Given that, A.P. 2

Firstterma=-3

Common difference, d = a> - a;

= _{_3

1
= E }
2 2
We know that,

a,=a+(n-1)d
a,,=—3+{11—1}(§)
H,,=u3+(m}(§]

=3

==3+25

Is:II
=32

Hence, the answer is B.

Q3:

In the following APs find the missing term in the

boxes I. 2, D 26

In. (113,13
1
| s, [I,';E



w. —&LL L e
v 138 L[] -22

Answer :

L2126

For this A.P.,

a=2

as =26

We know that, a, =a+ (n-1)d
a=2+(3-1)d

26=2+2d

24 =2d

d=12

a=2+(2-1)12

=14

Therefore, 14 is the missing term.

L. [.38.01:

For this A.P.,
az=13 and
as=3
We know that, a, =a+ (n-1) d
a=a+(2-1)d
13=a+d(l)
a=a+(4-1)d
3=a+3d(ll)
On subtracting (I) from (II), we obtain
-10=2d
=-5
From equation (l), we
obtain 13=a+ (- 5)
a=18
az=18+(3-1)(-5)

=18+2(-5)=18-10=8



Therefore, the missing terms are 18 and 8 respectively.

5[], [I,';%

For this A.P.,
a=>35
1 19
{.l_l. =9— :?
We know that,
a,=a+(n-1)d
a, =ﬂ+[4—l]d
E: 543d
i
E—5= 3d
2
E=3d
2
g
2

13
Therefore, the missing terms are 2 ands respectively.

w. —4LL L Ce

For this A.P.,
a=-4and

a =6

We know that,
an=a+(n-1)d

as=a+(6-1)d

6=-4+5d
10 =5d
d=2

a=a+d=-4+2=-2



a=a+2d=-4+2(2)=0
a=a+3d=-4+3(2)=2
a=a+4d=-4+4(2)=4

Therefore, the missing terms are - 2, 0, 2, and 4 respectively.
v. Lb3s[1 [1[]-22

For this A.P.,

a» =38

as=-22

We know that
an=a+(n-1)d
a=a+(2-1)d

38=a+d(1)

a=a+(6-1)d
-22=a+5d(2)

On subtracting equation (1) from (2), we obtain
-22-38=4d

-60 = 4d

d=-15

a=a -d=38-(-15)=53
as=a+2d=53+2(-15)=23
as=a+3d=53+3(-15)=8
a=a+4d=53+4(-15)=-7

Therefore, the missing terms are 53, 23, 8, and - 7 respectively.

Q4 :

Which term of the A.P. 3, 8, 13, 18, ... is 78?

Answer :
3,8,13,18, ...

For this A.P.,

a=3

d=a -a =8-3=5

Let n. term of this A.P. be 78.



an=a+(n-1)d
78=3+(n-1)5
75=(n-1)5
(n-1)=15
n=16

Hence, 16w term of this A.P. is 78.

Q5:
Find the number of terms in each of the following A.P.
.7,13,19, ..., 205

18,15-,13,...,-47
In. 2

Answer :

I.7,13,19, ..., 205

For this A.P.,

a=7

d=a -a1 =13-7=6

Let there are nterms in this A.P.
an =205

We know that

an=a+(n-1)d

Therefore, 205=7 + (n-1)6

198 =(n-1)6
33=(n-1)
n=234

Therefore, this given series has 34 terms in it.

18, ]5—|, 13,....,—47
I, 2

For this A.P.,



d=a,—a, = ISL"IE
) 2

31-36 5

Py e ——
2 2

Let there are nterms in this A.P.

Therefore, a, = - 47 and we know that,

a,=a+(n-1)d

47 =18+ (n-1) -3

ko |
|

--4?-13:{;:-”[—

Therefore, this given A.P. has 27 terms in it.

Q6 :

Check whether - 150 is a term of the A.P. 11, 8,5, 2, ...

Answer :

For this A.P.,

a=11

d=a -a; =8-11=-3

Let - 150 be the n. term of this A.P.

We know that,



a,=a+(n-1)d
~150 =11+ (n—-1)(-3)
—150=11-3n+3
—164 =—3n

164
n=—

3

Clearly, nis not an integer.

Therefore, - 150 is not a term of this A.P.

Q7:

Find the 31.. term of an A.P. whose 11. term is 38 and the 16. term is 73

Answer :

Given that,

ann =38

awe =73

We know that,
an=a+(n-1)d
a1t =a+(11-1)d
38 =a+10d(1)
Similarly,

as =a+(16-1)d
73 =a+15d(2)
On subtracting (1) from (2), we obtain
35 =5d

d=7

From equation (1),
38=a+10x(7)
38-70=

aa=-32

ast =a+B1-1)d
=-32+30(7)
=-32+210

=178



Hence, 31« termis 178.

Q8 :

An A.P. consists of 50 terms of which 3. term is 12 and the last term is 106. Find the 29. term

Answer :

Given that,

az=12

aso = 106

We know that,
an=a+(n-1)d
a=a+(3-1)d
12=a+2d(l)

Similarly, aso =a+ (50-1) d
106 = a + 49d (Il

On subtracting (I) from (Il), we obtain
94 = 47d

d=2

From equation (I), we obtain
12=a+2(2)

a=12-4=8

ang =a+((29-1)d

ax =8+ (28)2

ax =8+ 56 =064

Therefore, 29« term is 64.

Q9 :

If the 3. and the 9. terms of an A.P. are 4 and - 8 respectively. Which term of this A.P. is zero.

Answer :
Given that,
a3 =4

a9 =-8



We know that,
an=a+(n-1)d

a=a+(3-1)d

4=a+2d(l)
a=a+9-1)d
-8=a+8d(ll)

On subtracting equation (l) from (Il), we obtain
-12=6d
d=-2

From equation (I), we obtain

4=a+2(-2)
4=a-4
a==8

Let n» term of this A.P. be zero.
an=a+(n-1)d

0=8+(n-1)(-2)

0=8-2n+2
2n=10
n=5

Hence, 5« term of this A.P. is 0.

Q10:

If 17.. term of an A.P. exceeds its 10 term by 7. Find the common difference.

Answer :

We know that,

Foran AP.,ap=a+ (n-1)d
a7 =a+(17-1)d

a7 =a+16d

Similarly, aio = a+ 9d

It is given that

aiz-a =7
(a+16d)-(@a+9d) =7
7d=7



d=1

Therefore, the common difference is 1.

Q11 :

Which term of the A.P. 3, 15, 27, 39, ... will be 132 more than its 54. term?

Answer :

Given A.P.is 3, 15, 27, 39, ...
a=3

d=a -a; =15-3=12

ass =a+(54-1)d
=3+(53) (12)

= 3+636=639

132 + 639 =771

We have to find the term of this A.P. which is
771. Let nwterm be 771.
an=a+(n-1)d

771 =3+ (n-1)12

768 =(n-1)12
(n-1)=64
n==65

Therefore, 65 term was 132 more than 54« term.
Alternatively,
Let n» term be 132 more than 54. term.
132
n=54+—
12

=54+411=65" term

Q12:

Two APs have the same common difference. The difference between their 100 term is 100, what is the
difference between their 1000 terms?

Answer :

Let the first term of these A.P.s be a; and a» respectively and the common difference of these A.P.s be d.



For first A.P.,

aipo =ai +(100-1) d

=ay +99d

aioo = ai + (1000 -1) d

ai000 = ai +999d

For second A.P.,

aio =ax2+(100-1) d

=a> +99d

atooo = az + (1000 - 1) d

=a> +999d

Given that, difference between

100« term of these A.P.s = 100
Therefore, (a1 +99d) - (a2 + 99d) = 100
ai-a =100 (1)

Difference between 1000 terms of these A.P.s
(a1 +9990) - (a2 +999d) = a1 - a

From equation (1),

This difference, a1 - a2 =100

Hence, the difference between 1000« terms of these A.P. will be 100.

Q13:

How many three digit numbers are divisible by 7

Answer :

First three-digit number that is divisible by 7 = 105
Next number =105 + 7 = 112

Therefore, 105,112, 119, ...

All are three digit numbers which are divisible by 7 and thus, all these are terms of an A.P. having first term as
105 and common difference as 7.

The maximum possible three-digit number is 999. When we divide it by 7, the remainder will be 5. Clearly, 999 - 5 =
994 is the maximum possible three-digit number that is divisible by 7.

The series is as follows.
105, 112,119, ..., 994
Let 994 be the nth term of this A.P.



a=105

d=7

an =994

n="7?
an=a+(n-1)d

994 =105+ (n-1) 7

889=(n-1)7
(n-1)=127
n=128

Therefore, 128 three-digit numbers are divisible by 7.

Q14 :

How many multiples of 4 lie between 10 and 250?

Answer :

First multiple of 4 that is greater than 10 is 12. Next will be 16.

Therefore, 12, 16, 20, 24, ...

All these are divisible by 4 and thus, all these are terms of an A.P. with first term as 12 and common difference as 4.
When we divide 250 by 4, the remainder will be 2. Therefore, 250 - 2 = 248 is divisible by 4.

The series is as follows.

12,16, 20, 24, ..., 248

Let 248 be the n. term of this A.P.

a=12
d =4
a =248

a,=a+(n-1)d
248=12+(n-1)4

236
—=p-1
4
39=p-1
=060

Therefore, there are 60 multiples of 4 between 10 and 250.



Q15:

For what value of n, are the nth terms of two APs 63, 65, 67, and 3, 10, 17, ... equal

Answer :

63, 65, 67, ...

a==63

d=a-a1=65-63=2

nth termof this A.P.=an=a+(n-1)d
am=63+(n-1)2=63+2n-2
an=61+2n(1)

3,10,17, ...

a=3

d=a-a1=10-3=7

nth term of this AP.=3 +(n-1)7
an=3+7n-7

an=7n-4(2)

It is given that, nth term of these A.P.s are equal to each other.
Equating both these equations, we obtain
61+2n=7n-4

61+4=5n

5n=65

n=13

Therefore, 13th terms of both these A.P.s are equal to each other.

Q16 :

Determine the A.P. whose third term is 16 and the 7th term exceeds the 5th term by 12.

Answer :
=as=16
a+(3-1)d=16

a+2d=16(1)



ar-as=12

[ar (7-1)d)-[a+(5-1)d=12
(a+6d-(a+4d) =12
2d=12

d=6

From equation (1), we obtain

a+2(6)=16
a+12=16
a=4

Therefore, A.P. will be

4,10,16, 22, ...

Q17 :

Find the 20th term from the last term of the A.P. 3, 8, 13, ..., 253

Answer :
Given A.P.is
3,8,13,...,253

Common difference for this A.P. is 5.
Therefore, this A.P. can be written in reverse order as
253, 248, 243, ..., 13,8,5

For this A.P.,

a=253

d=248 -253 =-5

n=20

ao=a+(20-1)d

azo = 253 + (19) (-5)

azo =253 -95

a=158

Therefore, 20th term from the last term is 158.



Q18 :

The sum of 4th and sth terms of an A.P. is 24 and the sum of the Gth and 10th terms is 44. Find the first
three terms of the A.P.

Answer :

We know that,
an=a+(n-1)d
as=a+(4-1)d
as=a+3d

Similarly,

as=a+7d

as=a+5d

aio=a+ 9d

Given that, a4 + as = 24
a+3d+a+7d=24
2a+10d=24
a+5d=12(1)

as + aio =44
a+5d+a+9d=44
2a+14d=44
a+7d=22(2)

On subtracting equation (1) from (2), we obtain
2d=22-12

2d=10

d=5

From equation (1), we obtain
a+5d=12
a+5(5)=12
a+25=12

=-13



a=a+d=-13+5=-8
as=a+d=-8+5=-3

Therefore, the first three terms of this A.P. are -13, -8, and -3.

Q19:

Ramkali saved Rs 5 in the first week of a year and then increased her weekly saving by Rs 1.75. If
in the nthweek, her week, her weekly savings become Rs 20.75, find n.

Answer :

Given that,

a=>5

d=1.75

an=20.75

n="7?

an=a+(n-1)d
20.75=5+(n—1)1.75
15.'.-'5={n-— 1)1.75

- 15.75 1575
(n=1)= =
1.75 175
7
n-1=9
n=10

Hence, nis 10.

Exercise 5.3 : Solutions of Questions on Page Number : 112
Q1:

Find the sum of the following APs.
(i)2,7,12,...., to 10 terms.
(ii)- 37,-33,-29,...,to 12 terms

(iii) 0.6, 1.7, 2.8 ,........ , to 100 terms



1 1 1

@) 15712710 .. to11terms

Answer :

h2,7,12,..., to 10 terms
For this A.P.,

a=2
d=a-a1=7-2=5
n=10

We know that,

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

ki

10
5 =5[2{2}+(mf1)5]
=5[4+(9)x(5)]
=5x49 =245
(i)-37,-33,-29,..., to 12 terms
For this A.P.,
a=-37
d=a-ai=(-33)-(-37)
=-33+37=4
n=12

We know that,
8, = g[Ea+ (n— !}ce’]

12

S, =E[2(—3?}+{|2—|}4]
=6[-74+11x4]
=6[-74 +44]
=6(-30)=—180

(i) 0.6, 1.7, 2.8 ,..., to 100 terms

For this A.P.,

a=0.6



d=a-a1=17-06=1.1
n=100

We know that,

S =g[2a+{n—l}d]

Sioo = ”m[

2(0.6)+(100-1)1.1]
=50[1.2+(99)x(1.1)]

=50[1.2+108.9]

=50[110.1]
= 5305
(iv) e ,to 11 terms
For this A.P.,
1
a=—
15
n=11
1 |
d = -
a4y — a4 ]2 15
i
60 60

We know that,

n
S, =3[2 1—1)(!]

'_[ oy
2 60
| A0

2115 60

12 1] _11[4+5
“2[1576) 230

1)2)e2



Q2:

Find the sums given below

II[]l

(iif) -5+(-8)+(-11)4+uvvrvrne. +(-230)

Answer :

Iﬂl
M7+ 2 4144 ., +84

For this A.P.,
a=7
/=84

d=a1~a,:ml~?=2-?:i
. 2 2 1

Let 84 be the n'" term of this A.P.

I=a+(n-1)d

4=7+(n-1)2

??:{n~l)%

We know that,
"
S, = El{a-!-f}

g = 253 [7+84]

23x91 2093
2 2
1
= 1046 —
2

(i)34 +32+30+ .ccunnnnnn +10



For this A.P.,

a=34

d=a-a1=32-34=-2

I=10

Let 10 be the n™ term of this A.P.
I=a+(n-1)d

10=34+(n-1)(-2)

-24=(n-1)(-2)
12=n-1
n=13
S, :—l[a-H}

13
:?{34+]ﬂ}
_ 13;44 3% 22

=286

([ii)(-5) + (- 8) + (- 11) 4 vevrreren.
For this A.P.,
a=-5
/=-230

d=a-ai=(-8)-(-5)

=-8+5=-3

Let - 230 be the nth term of this A.P.
I=a+(n-1)d
-230=-5+(n-1)(-3)
-225=(n-1)(-3)

(n-1)=75



Q3:

In an AP

(i) Given a= 5, d= 3, an = 50, find n and Sn.

(ii) Given a= 7, a13 = 35, find dand Sis.

(iii) Given ai2 = 37, d = 3, find a and Si2.

(iv) Given a3 = 15, S10 = 125, find d and ato.

(v) Given d =5, Se = 75, find a and as.

(vi) Given a=2, d =8, Sn =90, find nand an.
(vii) Given a =8, an = 62, Sh = 210, find nand d.
(viii) Given an=4, d=2, Snh=- 14, find nand a.
(ix) Givena=3,n=8, S=192, find d.

(x)Given I = 28, S = 144 and there are total 9 terms. Find a.

Answer :
(i) Given that,a=5, d=3, an=50

As an=a+ (n-1)d,

45=(n-1)3

15=n-1

(i) Given that, a = 7, ars = 35



Asan=a+ (n-1)d,

« am=a+(13-1)d

35=7+12d
35-7=12d

28 =12d

d=—
3

S, zg[fﬁran]

H‘
Sis :—[a+ a;
- 2 R

3
=1—[?+35]
2
_13x42 150
2
=273

(iii)Given that, @12 =37, d=3
Asan=a+ (n-1)d,
az=a+(12-1)3
37=a+33

a=4

& = E[a+u”]

) 2

2
6” = 5[44'37]
5, = ﬁ(41}
S =246

(iv) Given that, as = 15, St =
125 Asan=a+ (n-1)d,
a=a+(3-1)d

15=a+2d ()



§i= g[lc.rﬂn—l}d]

.10
R :E[2a+{lﬂ—1]d]
125= 5{2:;+9d}
25=2a+9d (ii)
On multiplying equation (1) by 2, we obtain
30 = 2a + 4d (iii)

On subtracting equation (iii) from (ii), we obtain

From equation
(i), 15=a+2(-
1)156=a-2
a=17

ao=a+ (10-1)d
ao=17+(9) (-1)
an=17-9=8

(v)Given that, d=5, Se = 75

i

S =§[2a+{1rmljd]’

9
l9(,=§[2a+{9-1}5]
?5=§{2a+4ﬂ)

25 = 3(a + 20)
25 =3a + 60
3a=25-60
-35
a=—

3

an=a+(n-1)d

as=a+(9-1)(5)



=35

=——+8(5
3.48(5)
=_—35+4U

3
354120 85
T3 3

(vi) Given that, a=2, d=8, Sn=90

e g[zaﬂrz— I]a’]

n

As

9{::2[44::-1}3]

90 =n[2+(n-1)4]
90=n[2 +4n-4]
90 = n (4n-2) = 4n°-2n
4n%-2n-90=0
4n°-20n +18n-90 = 0
4n(n-5)+18(n-5)=0
(n-5)(4n+18)=0
Eithern-5=00r4n+18=0
18 -9

N=—— = —
n=5or 4 2
However, n can neither be negative nor fractional.

Therefore, n=5

a

Q4 :

How many terms of the AP. 9, 17, 25 ... must be taken to give a sum of 636?

Answer :
Let there be nterms of this A.P.
For this A.P.,,a=9

d=a-a1=17-9=8



S, =>[2a+(n-1)d]
ﬁ.‘%ﬁz%[lxa+{:r-l]8]
53&:2[1%{::4]3]

636 =n[9 +4n-4]
636 = n (4n + 5)
2
4n~ +5n-636=0
4n° +53n-48n- 636 = 0
n(4n+53)-12(4n+53)=0
(4n+53)(n-12)=0
Either4n+53=00rn-12=0
-53
n=—
4 orn=12
53

n cannot be 4 . As the number of terms can neither be negative nor fractional, therefore, n = 12 only.

Q5:

The first term of an AP is 5, the last term is 45 and the sum is 400. Find the number of terms and the
common difference.

Answer :
Given that,
a=>5
/=45

Sn =400

n
S_,? :;(H"‘!]

e

4nﬂ=§[5+45]

4nn=§{5n}



n=16
I=a+(n-1)d

45=5+(16-1)d

40 = 15d
R

15 3
Q6 :

The first and the last term of an AP are 17 and 350 respectively. If the common difference is 9, how
many terms are there and what is their sum?

Answer :

Given that,

a=17

/=350

d=9

Let there be nterms in the A.P.
I=a+(n-1)d

350 =17 + (n-1)9

333 =(n-1)9

(n-1)=37

n=238

N

5_:‘;"{“;}

38

=5, =-(17+350)=19(367) = 6973

Thus, this A.P. contains 38 terms and the sum of the terms of this A.P. is 6973.

Q7:

Find the sum of first 22 terms of an AP in which d =7 and 22nd term is 149.



Answer :

d=7

aze = 149

S22=7
an=a+(n-1)d
az=a+(22-1)d
149=a+21x7
149 = a + 147

a=2

S,=~(a+a,)

"

2
=2(2+149)

2

=11(151)=1661

Q8 :

Find the sum of first 51 terms of an AP whose second and third terms are 14 and 18 respectively.

Answer :

Given that,

a =14

as=18
d=as-a2=18-14=4
a=a+d

14=a+4

a=10



5 :E[Err+{n—l}n’]

a

Sﬂz%[lem(ﬂ—na]

=2120+(50)(4)]

=L‘{72ﬂ_51(1m}

=5610

Q9 :

If the sum of first 7 terms of an AP is 49 and that of 17 terms is 289, find the sum of first n terms.

Answer :
Given that,
S7=49

Si17 =289
S, =g[2.ﬁ'+{n— I]ﬂ']

i
=§[2a+{T~]}d]

?
49="(2a+6d)

-

7=(a+30d
a+3d=7(j
= E[2a+{l?- 1)d |
Similarly, 2
289 = ]; [25}+1ﬁd]
17 = (a + 8d)

a+8d=17 (ij)
Subtracting equation (i) from equation (i),

5d=10



d=2

From equation (i),
a+3(2) =7
a+6=7

a=1

S =Z[2a+(n-1)d
yL2a+(n-1)

=fi‘:{2{l]+(n—t][2]]
- j—;{2+2n—3}

= g{lﬂ}

Q10:

Show that a1, a2 ..., an, ... form an AP where an is defined as below
(iY)an=3+4n
(ii)an=9-5n

Also find the sum of the first 15 terms in each case.

Answer :

(i) an=3+4n
ar=3+4(1)=7
a=3+4(2)=3+8=11
a=3+48)=3+12=15
a=3+4(4)=3+16=19
It can be observed that
a-ar=11-7=4
a-a=15-11=4
as-az=19-15=4

i.e., ak+1 - akis same every time. Therefore, this is an AP with common difference as 4 and first term as 7.



5, =5[2a+(n-1)d]

S. =~'~§[2(?}+{E5-t)4]

=§[[|4}+56]

L
2

= 15x35

(70)

=525
(il)an=9-5n
ar=9-5x1=9-5=4
a2=9-5x2=9-10=-1
a3=9-5x3=9-15=-6
as=9-5x4=9-20=-11
It can be observed that
a-ar=-1-4=-5
a-a=-6-(-1)=-5
a-a3=-11-(-6)=-5
i.e., ak +1 - axis same every time. Therefore, this is an A.P. with common difference as - 5 and first term as 4.
n
S =—|2a+{n-1)d
,=2[2a+(n-1)d]
]
S|5=?[2{4]+{]5_]}{_5}]
15
=—| 8+ 14[-5
S [8+14(-5)]
15
=—(8-70
~(8-70)
15
= (-62)=15(=31)

=-465

Qi1 :



If the sum of the first nterms of an AP is 4n - n2, what is the first term (that is S1)? What is the sum of
first two terms? What is the second term? Similarly find the 3rd, thet 0th and the nth terms.

Answer :
Given that,

Sn=4n-n2

Firstterm, a= St = 4(1) - (1)°=4-1=3
Sum of first two terms = Sz
—4(2)-(2)°=8-4=4

Secondterm, a2=S2-S1=4-3 =1
d=a-a=1-3=-2
an=a+(n-1)d

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

=3-2n+2

=5-2n

Therefore, as=5-2(3)=5-6 = -1
an=5-2(10)=5-20=-15

Hence, the sum of first two terms is 4. The second term is 1. Srd, 10th, and nth terms are -1, -15, and 5
- 2n respectively.

Q12:

Find the sum of first 40 positive integers divisible by 6.

Answer :

The positive integers that are divisible by 6 are

6,12,18,24 ...

It can be observed that these are making an A.P. whose first term is 6 and common difference is 6.
a==6

d=6

Sa0=?



5”=§[za+{n~|}d]

Sﬂ[

Flii

2(6)+(40-1)6 |

= 20[12 + (39) (6)]
= 20(12 + 234)
= 20 x 246

= 4920

Q13:

Find the sum of first 15 multiples of 8.

Answer :

The multiples of 8 are

8, 16, 24, 32...

These are in an A.P., having first term as 8 and common difference as 8.
Therefore, a=8

d=8

Si5 =?

S, = ;[2a+[n— 1)d]
= 22(8)+(15-1)8]
:I—f[16+l4{8}]

=g{1ﬁ+1|2}

=15x64

|F5{|zs]
T,

=960

Q14 :



Find the sum of the odd numbers between 0 and 50.

Answer :

The odd numbers between 0 and 50 are

1,3,5,7,9...49

Therefore, it can be observed that these odd numbers are in an A.P.
a=1

d=2

/=49

I=a+(n-1)d

49=1+(n-1)2

48 =2(n- 1)
n-1=24
n=25
S”——[a+f}
S.. = 25{] +4"5']
) 2
25
200 (25)(25)
=625
Q15:

A contract on construction job specifies a penalty for delay of completion beyond a certain date as follows:
Rs. 200 for the first day, Rs. 250 for the second day, Rs. 300 for the third day, etc., the penalty for each
succeeding day being Rs. 50 more than for the preceding day. How much money the contractor has to pay
as penalty, if he has delayed the work by 30 days.

Answer :

It can be observed that these penalties are in an A.P. having first term as 200 and common difference as 50.
a=200

d=>50

Penalty that has to be paid if he has delayed the work by 30 days = Sso



s ?[z(zmp (30-1)50]

= 15 [400 + 1450]
= 15 (1850)
= 27750

Therefore, the contractor has to pay Rs 27750 as penalty.

Q16 :

A sum of Rs 700 is to be used to give seven cash prizes to students of a school for their overall academic
performance. If each prize is Rs 20 less than its preceding prize, find the value of each of the prizes.

Answer :
Let the cost of 1! prize be P.
Cost of 2nd prize = P- 20
And cost of Srd prize = P-40
It can be observed that the cost of these prizes are in an A.P. having common difference as - 20 and first term as P.
a=P
=-20

Given that, S7 = 700

i

~[2a+(7-1)d =700
EI: il { } ]

[2a+(6)(-20) ]

2

=100

a+3(-20)=100
a- 60 =100
a=160

Therefore, the value of each of the prizes was Rs 160, Rs 140, Rs 120, Rs 100, Rs 80, Rs 60, and Rs 40.

Q17 :

In a school, students thought of planting trees in and around the school to reduce air pollution. It was decided
that the number of trees, that each section of each class will plant, will be the same as the class, in



which they are studying, e.g., a section of class | will plant 1 tree, a section of class Il will plant 2 trees and
so on till class XII. There are three sections of each class. How many trees will be planted by the students?

Answer :

It can be observed that the number of trees planted by the students is in an AP.
1,2,3,4,5. i 12

First term, a =1

Common difference, d=2-1=1

i

S ==—|2a+(n-1)d
=2[2a+(n-1)d]

8, = 2r, I 12-1})(1

2 ==L 2()+(12-1)(1)]

=6(2+11)

=6 (13)

=78
Therefore, number of trees planted by 1 section of the classes = 78
Number of trees planted by 3 sections of the classes = 3 x 78 = 234

Therefore, 234 trees will be planted by the students.

Q18:

A spiral is made up of successive semicircles, with centres alternately at A and B, starting with centre at A of radii
0.5,1.0cm,1.5cm,2.0cm, ......... as shown in figure. What is the total length of such a spiral made up

(Take M= —]
of thirteen consecutive semicircles?

b




Answer :

Semi-perimeter of circle = Trr

ls = (1.5) =

Therefore, I, I2, I3 ,i.e. the lengths of the semi-circles are in an A.P.,

EJIZ._. R | R
2 2

I

a=—

2
a":;n:—E=E
2 2

S13 =7

We know that the sum of nterms of an a A.P. is given by

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

e

- e(3)]

=91x22=13x11
2x7

=143

Therefore, the length of such spiral of thirteen consecutive semi-circles will be 143 cm.

Q19:



200 logs are stacked in the following manner: 20 logs in the bottom row, 19 in the next row, 18 in the row next
to it and so on. In how many rows are the 200 logs placed and how many logs are in the top row?

Answer :

It can be observed that the numbers of logs in rows are in an A.P.
20, 19, 18...

For this A.P.,

a=20

d=a-a1=19-20=-1

Let a total of 200 logs be placed in nrows.

Sn =200

Snzg[zaﬂn—l}d]

znu=g[z{zn]+{n—|}(—|]]

400=n(40-n+1)
400=n(41-n)
400=41n-
n?-41n+400 = 0
n?-16n-25n+ 400 = 0
n(n-16)-25(n-16)=0
(n-16) (n-25) =0
Either (n-16)=00rn-25=0
n=16o0rn=25
an=a+(n-1)d

a6 =20+ (16-1) (- 1)
aie=20-15

aie=5



Similarly,

as=20+(25-1)(-1)

ax=20-24

=-4

Clearly, the number of logs in 16th row is 5. However, the number of logs in 25th row is negative, which is not possible.

Therefore, 200 logs can be placed in 16 rows and the number of logs in the 16th row is 5.

Q20 :

In a potato race, a bucket is placed at the starting point, which is 5 m from the first potato and other
potatoes are placed 3 m apart in a straight line. There are ten potatoes in the line.

A competitor starts from the bucket, picks up the nearest potato, runs back with it, drops it in the bucket,
runs back to pick up the next potato, runs to the bucket to drop it in, and she continues in the same way
until all the potatoes are in the bucket. What is the total distance the competitor has to run?

[Hint: to pick up the first potato and the second potato, the total distance (in metres) run by a competitor is
2x5+2x(5+3)]

Answer :

=) im Em  Ilm 1d4m 17m Zm 2Fm 26m 9m 3I2m
T T T ¥ L L T T T T

The distances of potatoes are as follows.
5,8,11,14...

It can be observed that these distances are in A.P.

S”=g[2a+{n~1}d]

10
Su=" 2(5)+(10-1)3]



= 5[10+9x3]
= 5(10 + 27) = 5(37)
=185

As every time she has to run back to the bucket, therefore, the total distance that the competitor has to run will be
two times of it.

Therefore, total distance that the competitor will run =2 x 185
=370 m

Alternatively,

The distances of potatoes from the bucket are 5, 8, 11, 14...

Distance run by the competitor for collecting these potatoes are two times of the distance at which the potatoes
have been kept. Therefore, distances to be run are

10,16, 22, 28, 34,..........

Sio =?
10
. =E[2xlﬂ+{1ﬂ—~1}6]

= 5[20 + 54]
= 5(74)
=370

Therefore, the competitor will run a total distance of 370 m.

Exercise 5.4 : Solutions of Questions on Page Number : 115
Q1:

Which term of the A.P. 121, 117, 113 ... is its first negative term?

[Hint: Find n for an < 0]

Answer :

Given A.P.is 121,117,113 ...
a=121

d=117-121=-4

an=a+(n-1)d



=121+ (n-1) (- 4)

=121-4n+4

=125-4n

We have to find the first negative term of this A.P.

Therefore,a, <0
125-d4n <0
125 < 4n

125

I —

n>31.25

Therefore, 32nOI term will be the first negative term of this A.P.

Q2:

The sum of the third and the seventh terms of an A.P is 6 and their product is 8. Find the sum of first
sixteen terms of the A.P.

Answer :

We know that,
an=a+(n-1)d
a=a+(3-1)d
as=a+2d

Similarly, a7 = a + 6d
Given that, as + a7 =6
(a+2d) +(a+6d) =6
2a+8d=6
a+4d=3
a=3-4d(i

Also, it is given that (as) x (a7) = 8
(a+2d)x(a+6d)=8

From equation (i),



(3-4d+2d)x(3-4d +6d) =8
(3-2d)x(3+2d)=8

(When dis —l]
2

a=3—4(-l)
2
a=3+2=5 Q

s, =g[2a(n-l)d]

[When aisl and d is %J

5. =%[z(l)+(1s-|)[%ﬂ

8[2+E]
2

4(19)=76

N

When a is 5 and d is —%]



S,ﬁ%{z(s)ﬂw—')[féﬂ
_s[|0+(15)(—%”
H

Lh

8

]

=20

Q3:
A ladder has rungs 25 cm apart. (See figure). The rungs decrease uniformly in length from 45 cm at the

2L

bottom to 25 cm at the top. If the top and bottom rungs 2 m apart, what is the length of the wood
are required for the rungs?
250
[Hint: number of rungs 25 ]
|| 25em H ________________
! \ l
i i 2: I
|| 5 """"" £
Eéi e
J[ 45 em lll
Answer :
]
Wi
It is given that the rungs are 25 cm apart and the top and bottom rungs are 2 m apart.
| 250
2—x100 =—"—+1=11

-~ Total number of rungs = —=- 41 =



Now, as the lengths of the rungs decrease uniformly, they will be in an A.P.

The length of the wood required for the rungs equals the sum of all the terms of this A.P.
First term, a = 45

Lastterm, /=25

n=11

H

"
S =—=la+l!
" (a+1)

(45+25)= IE(?G] =385 cm

'5:1

T 7

Therefore, the length of the wood required for the rungs is 385 cm.

Q4 :

The houses of a row are humber consecutively from 1 to 49. Show that there is a value of x such that the
sum of humbers of the houses preceding the house numbered x is equal to the sum of the number of houses
following it.

Find this value of x.

[Hint Sx-1 = Sa0 - S

Answer :

The number of houses was

1,2,3...49

It can be observed that the number of houses are in an A.P. having aas 1 and dalso as 1.

Let us assume that the number of xth house was like this.

We know that,

:§[2a+ (n-1)d]

Sum of nterms in an A.P.

Sum of number of houses preceding xth house = Sx -1



=@[2a+[x—l—l}d:|

= [2+x-2]
_(x)(x-1)
2

Sum of number of houses following xth house = S49 - Sx
449 x
:?[2[1]+(49-1}(1)]-5[2[1]41-1](1)]

:?{2+49—I]—§[3+r—1}

[49)(5{1]—5[“1}

-

|

= 25[49]—@

It is given that these sums are equal to each other.

2 2
C X ags XX
2 2 2
v’ =1225
¥=135

However, the house numbers are positive integers.

The value of x will be 35 only.

Therefore, house number 35 is such that the sum of the numbers of houses preceding the house numbered 35
is equal to the sum of the numbers of the houses following it.

Q5:

A small terrace at a football ground comprises of 15 steps each of which is 50 m long and built of
solid concrete.



1 1

Each step has a rise of 4 m and a tread of 2 m (See figure) calculate the total volume of concrete required
to build the terrace.

Answer :

It step

From the figure, it can be observed that

1

1St step is 2 m wide,

2nd step is 1 m wide,

3
Srd step is 2 wide.
1 1

Therefore, the width of each step is increasing by 2 each time whereas their height 4 m and length 50 m

remains the same.



Therefore, the widths of these steps are

e
2 2
ikl 82
Volume of concrete in 1St step
= lx 150 = E
Volume of concrete in 2nd step 2
= xi w5 = E
43 4

Volume of concrete in Srd step

It can be observed that the volumes of concrete in these steps are in an A.P.

25 25 75
4727477
25
a=—
4
25 25 25
d==""-22=22
2 4 4

and S, =2 2a+(n-1)d
2+

s[(25 2
5, =12 2[ ]+(15—1) 5
2|l a 4

=E[25+(14)25}

2027 4

15[25 175}
= | — e —
202 2
15

= =2(100) = 750

Volume of concrete required to build the terrace is 750 m3.



