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EXERCISE 19.1 PAGE NO: 19.4

1. If the n™ term of a sequence is given by a, = n? — n+1, write down its first five terms.
Solution:

Given:

a, =n?—n+1

By using the values n =1, 2, 3, 4, 5 we can find the first five terms.
When n = 1:

a;=(1P%-1+1

=1-1+1

=1

When n = 2:

a,=(2-2+1

=4-2+1

=3

When n = 3:

a;=(3)2-3+1

=9-3+1

=7

When n = 4:

a,=(@4y-4+1

=16-4+1
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When n = 5:

as=(52—-5+1

=25-5+1

=21

.". First five terms of the sequence are 1, 3, 7, 13, 21.

2. A sequence is defined by a, = n®-6n?+11n — 6, n € N. Show that the first three terms
of the sequence are zero and all other terms are positive.

Solution:

Given:
a,=n*-6n’+11n-6,n €N
By using the values n = 1, 2, 3 we can find the first three terms.
When n = 1:
a,=(1)°-6(12+11(1)-6
=1-6+11-6

=12-12

=0

When n = 2:
a,=(2°-6(22+11(2)-6
=8-6(4)+22-6
=8-24+22-6

=30-30

When n = 3:
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a,= (30— 6(3)? + 11(3) - 6

=27-6(9)+33-6

=27-54+33-6
=60-60
=0

This shows that the first three terms of the sequence is zero.
Now, let’s check for when n = n:

a,=n*-6n°+11n-6

=n*-6n’+1INn-6-n+n-2+2
=n*-6n’+12n-8-n+2

=(n)?*-3x2n(n-2)— (2 —n+2

By using the formula, {(a — b)* = (a)® — (b)® — 3ab(a — b)}
a,=(n-2)°-(n-2)

Here, n — 2 will always be positive forn > 3

.. a, is always positive for n > 3

3. Find the first four terms of the sequence defined by a, =3 and a, =3a,_; + 2, foralln >
1.

Solution:

Given:

a,=3anda,=3a,,+2, foralln>1

By using the values n = 1, 2, 3, 4 we can find the first four terms.

When n =1:
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When n = 3:

a;=3a;,+2

=3a,+2

=3(11)+2

=33+2

=35

When n = 4:

a,=3a,,+2

=3a;+2

=3(35)+2

=105 +2

=107

.". First four terms of sequence are 3, 11, 35, 107.
4. Write the first five terms in each of the following sequences:
(a,=1,a,=a,,+2,n>1

(iila,=1=aya,=a, +a,,,n>2
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(iiija;=a,=2,a,=a,,—-1,n>2
Solution:
(a;,=1,a,=a,,+2,n>1

By using the values n =1, 2, 3, 4, 5 we can find the first five terms.

Given:

a; =1
When n = 2:
a,=a,+2
=a;+2
=1+2

=3
When n = 3:
a;=az t+2
=a,+2
=3+2

=5
When n = 4:
a,=a;,1+2
=a;+2
=5+2

=7
When n = 5:
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as=asq +2

=a,+2

=7+2

=9

.". First five terms of the sequence are 1, 3, 5, 7, 9.
(iila,=1=aya,=a,1+a,,, n>2
By using the values n = 1, 2, 3, 4, 5 we can find the first five terms.
Given:

a,; =1

a, =1

When n = 3:

83 =8z taz

=a, + ay

=1+1

=2

When n = 4:

a;=a, ta,

=az+a

=2+1

=3

When n = 5:

s = asq *tas,
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=a,+as

=3+2

=5

.". First five terms of the sequence are 1, 1, 2, 3, 5.
(iii)a;=a,=2,a,=a,,—-1,n>2

By using the values n =1, 2, 3, 4, 5 we can find the first five terms.

Given:
a;=2
a,=2
When n = 3:
az;=asq—1
=a,—1
=2-1

=1
When n = 4:
a;=a,—1
=a;—1
=1-1

=0
When n = 5:
as=as ¢ — 1
=a,—1
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.". First five terms of the sequence are 2, 2, 1, 0, -1.

5. The Fibonacci sequence is defined by a, =1=a,, a, =a,_ + a,,for n > 2. Find (a,.4)/a,
forn=1,2,3,4,5.

Solution:
Given:

a; =1

a, =1
a,=a,ta,,
When n = 1:
(@ns1)an= (as+1)/ay
= ay/a,

=11

=1

az=az tas,
=a,+ ay
=1+1

=2

When n = 2:

(an+1)/an= (a241)/a,
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a;=ayqtas,
=az+a,

=2+1

=3

When n = 3:
(@n+1)an= (as.)/as
= a,la;

=3/2

as=asq +as,
=a,+as
=3+2

=5

When n = 4:
(Ane1)/a,= (ag)/ay
= as/a,

=5/3

s = as1 + A2
=as+a,

=5+3

When n = 5;
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(an+1)/an = (a5+1 )/a5
= ag/a; = 8/5

.". Value of (a,+1)/a,whenn=1,2,3,4,5are 1, 2, 3/2, 5/3, 8/5

EXERCISE 19.2 PAGE NO: 19.11

1. Find:

(i) 10*" term of the A.P. 1, 4,7, 10, .....

(ii) 18" term of the A.P. V2, 3v2, 52, ...

(iii) nth term of the A.P 13, 8, 3, -2, ....
Solution:

(i) 10" term of the A.P. 1, 4,7, 10, .....
Arithmetic Progression (AP) whose common difference is = a, — a,.; where n >0
Let us consider,a=a,;=1,a,=4 ...

So, Common difference,d =a,—a;, =4-1=3
To find the 10™ term of A.P, firstly find a,

By using the formula,

a,=a+(n1)d

=1+(n-1)3

=1+3n-3

=3n-2

When n = 10:

as = 3(10) - 2
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=30-2

=28

Hence, 10" term is 28.

(i) 18" term of the A.P. V2, 3v2, 5V2, ...

Arithmetic Progression (AP) whose common difference is = a, — a,.; where n > 0
Let us consider,a=a, =V2,a,=3V2 ...

So, Common difference, d = a, — a; = 3V2 — V2 = 242
To find the 18" term of A.P, firstly find a,

By using the formula,

a,=a+(n1)d

=2+ (n-1)242

=2 +2V2n — 242

=2V2n -2

When n = 18:

ass = 2V2(18) — V2

=36vV2 -2

= 352

Hence, 10" term is 35v2

(iii) nth term of the A.P 13, 8, 3, -2, ....

Arithmetic Progression (AP) whose common difference is = a, — a,.; where n > 0
Let us consider,a=a,=13,a,=8 ...

So, Common difference,d=a,—-a,=8-13=-5
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To find the n' term of A.P, firstly find a,

By using the formula,

a,=a+(n-1)d

=13 +(n-1) (-5)

=13-5n+5

=18 - 5n

Hence, n'" term is 18 — 5n

2.In an A.P, show that a,,., + a,,._, = 2a,,.
Solution:

We know the first term is ‘a’ and the common difference of an A.P is d.
Given:

Amen t Ay = 28,

By using the formula,

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

Now, let us take LHS: a,,.,, + an.n

Amin t@pn=a+(mM+n-1)d+a+(m-n-1)d
=a+md+nd-d+a+md-nd-d
=2a+2md-2d

=2(a+md-d)
=2la+dm-1){."a,=a+ (n-1)d}
Amin T Ay = 23,

Hence Proved.
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3. (i) Which term of the A.P. 3, 8, 13,... is 248 ?
(ii) Which term of the A.P. 84, 80, 76,...is 0 ?
(iii) Which term of the A.P. 4, 9, 14,... is 254 ?
Solution:

(i) Which term of the A.P. 3, 8, 13,... is 248 ?
GivenA.Pis 3, 8, 13,...

Here,a;,=a=3,a,=8

Common difference,d=a,—a;,=8-3=5

We know, a,=a+ (n—1)d

a,=3+(n-1)5

=3+5n-5

=5n-2

Now, to find which term of A.P is 248

Put a, =248

. 5n—2=248

=248 +2

=250

= 250/5

=50

Hence, 50™ term of given A.P is 248.

(ii) Which term of the A.P. 84, 80, 76,...is 0 ?

Given A.P is 84, 80, 76,...
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Here,a, =a =84, a,=88

Common difference,d=a,—a,=80-84 =4
We know, a,=a+ (n-1)d
a,=84+(n-1)4

=84-4n+4

=88 —-4n

Now, to find which term of A.P is 0
Puta,=0

88—-4n=0

-4n = -88

n = 88/4

=22

Hence, 22" term of given A.P is 0.

(iii) Which term of the A.P. 4,9, 14,... is 254 ?
GivenA.Pis 4,9, 14,...
Here,a;,=a=4,a,=9

Common difference,d =a,—a,=9-4=5
We know, a,=a+ (n—-1)d
a,=4+(n-1)>5

=4+5n-5

=5n-1

Now, to find which term of A.P is 254
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Put a, = 254

5n—-1=254

5n =254 + 1

5n = 255

n = 255/5

=51

Hence, 51° term of given A.P is 254.

4. (i) Is 68 a term of the A.P. 7, 10, 13,...?
(ii) Is 302 a term of the A.P. 3, 8, 13,...?
Solution:

(i) Is 68 a term of the A.P. 7, 10, 13,...?
GivenA.Pis 7,10, 13,...
Here,a,=a=7,a,=10

Common difference,d=a,—-a,=10-7=3

We know, a, = a + (n — 1)d [where, a is first term or a, and d is common difference and n is any
natural number]

a,=7+(n-1)3

=7+3n-3

=3n+4

Now, to find whether 68 is a term of this A.P. or not
Put a, = 68

3n+4 =68
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3n =64

n = 64/3

64/3 is not a natural number

Hence, 68 is not a term of given A.P.

(ii) Is 302 a term of the A.P. 3, 8, 13,...7
Given A.Pis 3, 8, 13,...
Here,a;,=a=3,a,=8

Common difference,d=a,—-a;=8-3=5
We know, a,=a+ (n—1)d
a,=3+(n-1)5

=3+56n-5

=5n-2

To find whether 302 is a term of this A.P. or not
Put a, = 302

5n -2 =302

5n =302 +2

5n = 304

n = 304/5

304/5 is not a natural number

Hence, 304 is not a term of given A.P.

5. (i) Which term of the sequence 24, 23 V., 22 ', 21 % is the first negative term?

Solution:
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Given:

AP: 24,23 Vi, 22 V2,21 %4, ... = 24, 93/4, 45/2, 87/4, ...
Here, a, =a =24, a,=93/4

Common difference, d = a, —a, = 93/4 — 24

= (93 -96)/4

=-3/4

We know, a, =a + (n— 1) d [where a is first term or a, and d is common difference and n is any
natural number]

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

a, =24 + (n—1) (-3/4)

=24 -3/4n + %

= (96+3)/4 — 3/4n

=99/4 — 3/4n

Now we need to find, first negative term.
Puta,<0

a,=99/4 —3/4n <0

99/4 < 3/4n

3n>99

n>99/3

n>33

Hence, 34" term is the first negative term of given AP.

(ii) Which term of the sequence 12 + 8i, 11 + 6i, 10 + 4i, ... is (a) purely real (b) purely
imaginary ?
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Solution:

Given:

AP: 12 + 8i, 11 + 6i, 10 + 4i, ...
Here,a, =a =12+ 8i,a, = 11 + 6i
Common difference, d = a, — a;
=11+ 6i— (12 + 8i)
=11-12+6i-8i

=-1-2i

We know, a, = a + (n— 1) d [where a is first term or a, and d is common difference and n is any
natural number]

a,=12+8i+(n—1)-1-2i
=12+ 8i—n—2ni+1+2i
=13+ 10i —n — 2ni
=(13-n)+ (10-2n) |

To find purely real term of this A.P., imaginary part have to be zero

10-2n=0
2n=10
n=10/2
=5

Hence, 5" term is purely real.
To find purely imaginary term of this A.P., real part have to be zero

..13-n=0
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Hence, 13" term is purely imaginary.

6. (i) How many terms are in A.P. 7, 10, 13,...43?
Solution:

Given:

AP:7,10,13,...

Here,a,=a=7,a,=10

Common difference,d =a,—a,=10-7=3

We know, a, = a + (n— 1) d [where a is first term or a; and d is common difference and n is any
natural number]

a,=7+(n-1)3
=7+3n-3
=3n+4

To find total terms of the A.P., put a, = 43 as 43 is last term of A.P.

3n+4=43
3n=43-4
3n=39
n=239/3
=13

Hence, total 13 terms exists in the given A.P.

(ii) How many terms are there in the A.P. -1, -5/6, -2/3, -1/2, ..., 10/3 ?
Solution:

Given:

AP: -1,-5/6, -2/3, -1/2, ...
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Here, a, =a=-1, a, =-5/6
Common difference, d = a, — a;,
=-5/6 — (-1)

=-5/6 + 1

= (-5+6)/6

=1/6

We know, a, =a + (n— 1) d [where a is first term or a, and d is common difference and n is any
natural number]

a,=-1+(n-1)1/6

=-1+1/6n-1/6

= (-6-1)/6 + 1/6n

=-7/6 + 1/6n

To find total terms of the AP,

Put a, = 10/3 [Since, 10/3 is the last term of AP]
a,=-7/6 + 1/6n =10/3

1/6n = 10/3 + 7/6

1/6n = (20+7)/6

1/6n = 27/6

n=27

Hence, total 27 terms exists in the given A.P.

7. The first term of an A.P. is 5, the common difference is 3, and the last term is 80; find
the number of terms.

Solution:
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Given:
First term, a = 5; last term, | = a, = 80
Common difference, d = 3

We know, a, =a + (n— 1) d [where a is first term or a, and d is common difference and n is any
natural number]

a,=5+(n-1)3
=5+3n-3
=3n+2

To find total terms of the A.P., put a, = 80 as 80 is last term of A.P.

3n+2=280
3n=80-2
3n=178
n=78/3
=26

Hence, total 26 terms exists in the given A.P.

8. The 6" and 17" terms of an A.P. are 19 and 41 respectively. Find the 40" term.
Solution:

Given:

6" term of an A.P is 19 and 17" terms of an A.P. is 41

So, a; =19 and a;; = 41

We know, a, = a + (n— 1) d [where a is first term or a; and d is common difference and n is any
natural number]

When n = 6:

c-progressions/

e‘ll IVN\dil TCI


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-19-arithmetic-progressions/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-19-arithmetic-progressions/

€IndCareer

ag=a+(6-1)d
=a+5d

Similarly, When n = 17:
ay;=a+(17-1)d
=a+ 16d

According to question:

ag =19 and ay; = 41

Anda+16d=41.............. (ii)
Let us subtract equation (i) from (ii) we get,
a+16d—(a+5d)=41-19
a+16d—-a—-5d=22

11d = 22

d=22/11

=2

put the value of d in equation (i):
a+52)=19

a+10=19

a=19-10

=9

As,a,=a+(n—-1)d

a,=a+(40-1)d
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=a+ 39d

Now put the value of a =9 and d = 2 in a,, we get,
asp =9+ 39(2)

=9+78

=87

Hence, 40" term of the given A.P. is 87.

9. If 9" term of an A.P. is Zero, prove that its 29" term is double the 19" term.
Solution:

Given:

9" term of an A.P is O

So,a,=0

We need to prove: ayg = 2a4g

We know, a, =a + (n— 1) d [where a is first term or a, and d is common difference and n is any
natural number]

When n = 9:
a=a+(9-1)4d
=a+8d

According to question:
ag=0

a+8d=0

a=-8d

When n =19:
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=a+18d

=-8d + 18d

=10d

When n = 29:
ax=a+(29-1)d
=a+28d

= -8d + 28d [Since, a = -8d]
=20d

=2x10d

Ay = 2349 [Since, a;4 = 10d]
Hence Proved.

10. If 10 times the 10" term of an A.P. is equal to 15 times the 15" term, show that the 25"
term of the A.P. is Zero.

Solution:

Given:

10 times the 10" term of an A.P. is equal to 15 times the 15™ term
So, 10a,; = 15a45

We need to prove: a,; = 0

We know, a, = a + (n— 1) d [where a is first term or a, and d is common difference and n is any
natural number]

When n = 10:
ap=a+(10-1)d

=a+9d
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When n = 15:
as=a+(15-1)d
=a+14d

When n = 25:

ax=a+(25-1)d

According to question:

10a,, = 15a45

10(a + 9d) = 15(a + 14d)

10a + 90d = 15a + 210d

10a—15a +90d —210d =0

-5a-120d =0

-5(a +24d) = 0

a+24d=0

a5 = 0 [From (i)]

Hence Proved.

11. The 10* and 18™ term of an A.P. are 41 and 73 respectively, find 26™ term.
Solution:

Given:

10™ term of an A.P is 41, and 18" terms of an A.P. is 73
So,ap=41anda;3 =73

We know, a, =a + (n— 1) d [where a is first term or a; and d is the common difference and n is
any natural number]
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When n = 10:
ap=a+(10-1)d
=a+9d

When n = 18:
ag=a+(18-1)d
=a+17d

According to question:

ap=41anda;3 =73

Anda+17d=73.............. (ii)

Let us subtract equation (i) from (ii) we get,
a+17d—-(a+9d)=73-41
a+17d—a—-9d =32

8d =32

d=32/8

d=4

Put the value of d in equation (i) we get,
a+9(4)=41

a+36=41

a=41-36

a=5

we know, a,=a+ (n—-1)d
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ax=a+(26-1)d

=a+ 25d

Now put the value ofa=5and d =4 in ay
ax =5+ 25(4)

=5+100

=105

Hence, 26™ term of the given A.P. is 105.

12. In a certain A.P. the 24t term is twice the 10" term. Prove that the 72" term is twice
the 34" term.

Solution:

Given:

24" term is twice the 10™ term
So, a,, = 2a4

We need to prove: a;, = 2a,

We know, a, =a + (n—1) d [where a is first term or a, and d is common difference and n is any
natural number]

When n = 10:
apg=a+(10-1)d
=a+9d
When n = 24:
ay=a+(24-1)d
=a+23d

When n = 34;:
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as =a+(34-1)d

When n =72:
ap=a+(72-1)d
=a+71d

According to question:
Ay = 234,
a+23d=2(a+9d)
a+23d=2a+18d
a—-2a+23d-18d=0
-a+5d=0

a=5d

Now, a;, =a+ 71d
ar,=5d+71d

=76d

=10d + 66d

=2(5d + 33d)

= 2(a + 33d) [since, a = 5d]
a;, = 2a3, (From (i))

Hence Proved.

EXERCISE 19.3 PAGE NO: 19.15
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1. The Sum of the three terms of an A.P. is 21 and the product of the first, and the third
terms exceed the second term by 6, find three terms.

Solution:
Given:
The sum of first three terms is 21

Let us assume the first three terms as a —d, a, a + d [where a is the first term and d is the
common difference]

So, sum of first three terms is

a-d+a+a+d=21

3a=21

a=7

It is also given that product of first and third term exceeds the second by 6
So,(a-d)(a+d)—-a=6

a’-d’-a=6

Substituting the value of a = 7, we get

72-d*-7=6
d?=36
d=6ord=-6

Hence, the terms of AP are a—d, a, a + d whichis 1, 7, 13.

2. Three numbers are in A.P. If the sum of these numbers be 27 and the product 648, find
the numbers

Solution:
Given:

Sum of first three terms is 27
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Let us assume the first three terms as a — d, a, a + d [where a is the first term and d is the
common difference]

So, sum of first three terms is
a-d+a+a+d=27

3a=27

a=9

It is given that the product of three terms is 648
So, a® — ad? = 648

Substituting the value of a = 9, we get

9% - 9d? = 648
729 — 9d? = 648
81 = 9d?
d=3ord=-3

Hence, the given terms are a —d, a, a + d which is 6, 9, 12.

3. Find the four numbers in A.P., whose sum is 50 and in which the greatest number is 4
times the least.

Solution:

Given:

Sum of four terms is 50.

Let us assume these four terms as a—3d, a—d, a +d, a + 3d
Itis given that, sum of these terms is 4a = 50

So, a=50/4
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It is also given that the greatest number is 4 time the least
a+3d=4(a-3d)

Substitute the value of a = 25/2, we get

(25+6d)/2 =50 — 12d

30d =75

d =75/30

=25/10

=5/2 ... (i)

Hence, the terms of AP are a— 3d, a—d, a + d, a + 3d which is 5, 10, 15, 20

4. The sum of three numbers in A.P. is 12, and the sum of their cubes is 288. Find the
numbers.

Solution:

Given:

The sum of three numbers is 12

Let us assume the numbers in AP area—-d, a,a+d
So,

3a=12

a=4

It is also given that the sum of their cube is 288
(@a—d)y*+a®+ (a+d)>=288
a’—d®-3ad(a—d)+a®+a®+d®+ 3ad(a +d) =288
Substitute the value of a = 4, we get

64 — d° — 12d(4 — d) + 64 + 64 + d® + 12d(4 + d) = 288

c-progressions/

@‘II IVN\dil TCI


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-19-arithmetic-progressions/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-19-arithmetic-progressions/

@II IV\dl ©CIH

192 + 24d? = 288

d=2ord=-2

Hence, the numbers are a—d, a, a + d whichis2,4,6 0r6, 4, 2

5. If the sum of three numbers in A.P. is 24 and their product is 440, find the numbers.
Solution:

Given:

Sum of first three terms is 24

Let us assume the first three terms are a —d, a, a + d [where a is the first term and d is the
common difference]

So, sum of first three termsisa—-d+a+a+d=24
3a=24

a=8

It is given that the product of three terms is 440

So a®*—ad? =440

Substitute the value of a = 8, we get

8% —8d? =440
512 — 8d? = 440
72 = 8d?
d=3ord=-3

Hence, the given terms are a —d, a, a + d which is 5, 8, 11

6. The angles of a quadrilateral are in A.P. whose common difference is 10. Find the
angles

Solution:
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Given:d =10

We know that the sum of all angles in a quadrilateral is 360
Let us assume the anglesarea—-3d,a—d,a+d,a+ 3d
So,a—-2d+a-d+a+d+a+2d=360

4a = 360

a=90... (i)

And,

(a-d)—-(a-3d)=10

2d =10

d=10/2

=5

Hence, the angles are a — 3d, a—d, a + d, a + 3d which is 75°, 85°, 95°, 105°

EXERCISE 19.4 PAGE NO: 19.30

1. Find the sum of the following arithmetic progressions:
(i) 50, 46, 42, .... to 10 terms

(ii)1,3,5,7, ... to 12 terms

(i) 3, 9/2, 6, 15/2, ... to 25 terms

(iv) 41, 36, 31, ... to 12 terms

(v) at+b, a-b, a-3b, ... to 22 terms

(vi) (x —=y)?, (x2 +y?), (x +y)? ... to n terms

(vii) (x —y)(x +y), (3x = 2y)/(x +y), (6x —3y)/(x +y), ... to n terms
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Solution:

(i) 50, 46, 42, .... to 10 terms

n=10

Firstterm, a=a, =50

Common difference,d =a,—a;=46 —-50=-4
By using the formula,
S=n/2(2a+(n-1)d)

Substitute the values of ‘a’ and ‘d’, we get
S =10/2 (100 + (9) (-4))

=5 (100 — 36)

=5 (64)

=320

.". The sum of the given AP is 320.
(ii)1,3,5,7, ... to 12 terms

n=12

Firstterm,a=a, =1

Common difference,d=a,—a,=3-1=2
By using the formula,
S=n/2(2a+(n—-1)d)

Substitute the values of ‘a’ and ‘d’, we get
S=12/2 (2(1) + (12-1) (2))

=6(2+(11)(2)
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=6 (2+22)

=6 (24)

=144

.. The sum of the given AP is 144.
(iii) 3, 9/2, 6, 15/2, ... to 25 terms
n=25

Firstterm,a=a; =3

Common difference,d =a,—a,=9/2-3=(9-6)/2=3/2
By using the formula,
S=n/2(2a+(n-1)d)

Substitute the values of ‘a’ and ‘d’, we get
S =25/2 (2(3) + (25-1) (3/2))
=25/2 (6 + (24) (3/2))

=25/2 (6 + 36)

=25/2 (42)

=25 (21)

=525

.". The sum of the given AP is 525.
(iv) 41, 36, 31, ... to 12 terms
n=12

Firstterm, a = a; = 41

Common difference,d =a,—a,=36-41=-5
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By using the formula,
S=n/2(2a+(n-1)d)

Substitute the values of ‘a’ and ‘d’, we get
S =12/2 (2(41) + (12-1) (-5))

=6 (82+(11)(-9))

=6 (82 - 55)

=6 (27)

=162

.". The sum of the given AP is 162.

(v) a+b, a-b, a-3b, ... to 22 terms

n=22

Firstterm, a =a, = a+b

Common difference, d = a, — a,; = (a-b) — (a+b) = a-b-a-b = -2b
By using the formula,
S=n/2(2a+(n-1)d)

Substitute the values of ‘a’ and ‘d’, we get
S =22/2 (2(atb) + (22-1) (-2b))

=11 (2a + 2b + (21) (-2b))

=11 (2a + 2b — 42b)

=11 (2a - 40b)

=22a—440b

.. The sum of the given AP is 22a — 440b.
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(vi) (x —y)%, (X2 +y?), (x +y)? ... to nterms

n=n

First term, a = a; = (x-y)?

Common difference, d = a, — a; = (x? + y?) — (x-y)? = 2xy
By using the formula,

S=n/2(2a+(n—-1)d)

Substitute the values of ‘a’ and ‘d’, we get

S =n/2 (2(x-y) + (n-1) (2xy))

=n/2 (2 (x? + y? — 2xy) + 2xyn — 2xy)

=n/2 x 2 ((x* + y* — 2xy) + Xyn — Xy)

=n (x2 + y? — 3xy + xyn)

.". The sum of the given AP is n (x? + y? — 3xy + xyn).
(vii) (x = y)/(x +y), (3x = 2y)/(x +y), (5x = 3y)/(x +y), ... to nterms
n=n

First term, a = a; = (x-y)/(x+y)

Common difference, d = a, —a; = (3x — 2y)/(x + y) — (x-y)/(x+y) = (2x — y)/(x+y)
By using the formula,

S=n/2(2a+(n-1)d)

Substitute the values of ‘a’ and ‘d’, we get

S = n/2 (2((x-y)/(x+y)) + (n-1) ((2x = y)/(x+y)))

= n/2(x+y) {n (2x-y) -y}

.". The sum of the given AP is n/2(x+y) {n (2x-y) — vy}
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2. Find the sum of the following series:
(i()2+5+8+... +182

(ii) 101 + 99 + 97 + ... + 47

(iii) (@ = b)* + (a® + b?) + (a + b)? + s.... + [(a + b)? + 6ab]
Solution:

(i)2+5+8+...+182
Firstterm,a=a,=2

Common difference,d=a,—-a,=5-2=3
a, term of given AP is 182

a,=a+(n1)d

182=2+(n-1)3

182=2+3n-3

182=3n-1

3n =182 + 1

n=183/3

=61

Now,

By using the formula,

S=n/2(a+])

=61/2 (2 + 182)

=61/2 (184)

=61(92)
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=5612

.". The sum of the series is 5612
(ii) 101 + 99 + 97 + ... + 47

First term, a = a, = 101

Common difference,d =a,—a;=99 — 101 =-2
a, term of given AP is 47
a,=a+(n1)d

47 =101 + (n-1)(-2)

47 =101-2n+2

2n =103 - 47

2n = 56

n=56/2 =28

Then,

S=n/2(a+])

=28/2 (101 + 47)

=28/2 (148)

=14 (148)

= 2072

.". The sum of the series is 2072
(iii) (@ —b)? + (@® + b?) + (a + b)* + s.... + [(a + b)? + 6ab]
First term, a = a, = (a-b)?

Common difference, d = a, —a,; = (a® + b?) — (a — b)? = 2ab
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a, term of given AP is [(a + b)? + 6ab]

a,=a+ (n-1) d[(a + b)? + 6ab] = (a-b)? + (n-1)2ab
a’? + b? + 2ab + 6ab = a? + b?> — 2ab + 2abn — 2ab
a’?+b? + 8ab — a? — b? + 2ab + 2ab = 2abn

12ab = 2abn

n=12ab/2ab

=6

Then,

S=n/2(@a+l)

= 6/2 ((a-b)2 + [(a + b)? + Bab])

=3 (a? + b?— 2ab + a% + b? + 2ab + 6ab)

= 3 (2a + 2b? + 6ab)

=3 x 2 (a’?+ b? + 3ab)

= 6 (a2 + b? + 3ab)

.". The sum of the series is 6 (a + b? + 3ab)

3. Find the sum of first n natural numbers.
Solution:

LetAPbe 1,2,3,4,...,n

Here,

Firstterm,a=a, =1

Common difference,d=a,—a;=2-1=1
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So, the sum of nterms =S =n/2 [2a + (n-1) d]

=n/2[2(1) + (n-1) 1]

=n/2[2+n-1]

=n/2[n-1]

.". The sum of the first n natural numbers is n(n-1)/2

4. Find the sum of all — natural numbers between 1 and 100, which are divisible by 2 or 5
Solution:

The natural numbers which are divisible by 2 or 5 are:
2+4+5+6+8+10+...+100=(2+4+6+...+100) + (5 + 15 + 25 +...+95)
Now, (2+4 +6 +...+ 100) + (5 + 15 + 25 +...+95) are AP with common difference of 2 and 10.
So, for the 15t sequence => (2 + 4 + 6 +...+ 100)

a=2,d=4-2=2,a,=100

By using the formula,

a,=a+ (n-1)d

100 =2 + (n-1)2

100=2+2n-2

2n =100

n =100/2

=50

So now, S =n/2 (2a + (n-1)d)

=50/2 (2(2) + (50-1)2)

= 25 (4 + 49(2))
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=25 (4 +98)

= 2550

Again, for the 2" sequence, (5 + 15 + 25 +...+95)
a=5d=15-5=10,4a,=95

By using the formula,

a,=a+(n-1)d

95=5+(n-1)10

95=5+10n-10

10n=95+10-5

10n = 100

n=100/10

=10

So now, S =n/2 (2a + (n-1)d)

=10/2 (2(5) + (10-1)10)

=5 (10 + 9(10))

=5 (10 + 90)

=500

.". The sum of the numbers divisible by 2 or 5 is: 2550 + 500 = 3050
5. Find the sum of first n odd natural numbers.
Solution:

Given an AP of first n odd natural numbers whose first term a is 1, and common difference d is 3

The sequenceis 1,3,5,7...... n
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a=1,d=3-1=2,n=n

By using the formula,

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

=n/2 [2(1) + (n-1)2]

=n/2[2+2n-2]

=n/2 [2n]

=n?

.". The sum of the first n odd natural numbers is n?.
6. Find the sum of all odd numbers between 100 and 200
Solution:

The series is 101, 103, 105, ..., 199

Let the number of terms be n
So,a=101,d=103-101 =2, a,=199
a,=a+ (n-1)d

199 =101 + (n-1)2

199 =101+2n-2

2n =199 -101+2

2n =100

n =100/2

=50

By using the formula,

The sum of nterms =S = n/2[a + 1]
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=50/2 [101 + 199]

= 25[300]

= 7500

.". The sum of the odd numbers between 100 and 200 is 7500.

7. Show that the sum of all odd integers between 1 and 1000 which are divisible by 3 is
83667

Solution:

The odd numbers between 1 and 1000 divisible by 3 are 3, 9, 15,...,999
Let the number of terms be ‘n’, so the nth term is 999
a=3,d=9-3=6,a,=999

a,=a+(n-1)d

999 = 3 + (n-1)6

999=3+6n-6

6n =999 +6 -3

6n = 1002

n = 1002/6

=167

By using the formula,

Sumofnterms, S=n/2[a + ]

=167/2 [3 + 999]

=167/2 [1002]

=167 [501]
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.. The sum of all odd integers between 1 and 1000 which are divisible by 3 is 83667.
Hence proved.

8. Find the sum of all integers between 84 and 719, which are multiples of 5
Solution:

The series is 85, 90, 95, ..., 715

Let there be ‘n’ terms in the AP

S0,a=85,d=90-85=5,a,=715

a,=a+ (n-1)d

715=85+ (n-1)5

715=85+5n-5

5n=715-85+5

5n =635

n =635/5

=127

By using the formula,

Sumofnterms, S=n/2[a + ]

=127/2 [85 + 715]

=127/2 [800]

=127 [400]

= 50800

.. The sum of all integers between 84 and 719, which are multiples of 5 is 50800.

9. Find the sum of all integers between 50 and 500 which are divisible by 7
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Solution:

The series of integers divisible by 7 between 50 and 500 are 56, 63, 70, ..., 497
Let the number of terms be ‘n’

So,a=56,d=63-56=7,a,=497

a,=a+(n-1)d

497 =56 + (n-1)7

497 =56 + 7Tn—7

7n =497 -56 +7

7n = 448

n = 448/7

=64

By using the formula,

Sumofnterms, S=n/2[a + ]

= 64/2 [56 + 497]

=32 [553]

= 17696

.". The sum of all integers between 50 and 500 which are divisible by 7 is 17696.
10. Find the sum of all even integers between 101 and 999
Solution:

We know that all even integers will have a common difference of 2.
So, AP is 102, 104, 106, ..., 998

We know, a =102,d =104 - 102 = 2, a, = 998
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e‘ll IVN\dil TCI


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-19-arithmetic-progressions/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-19-arithmetic-progressions/

€IndCareer

By using the formula,
a,=a+(n1)d

998 =102 + (n-1)2
998 =102 +2n-2
2n =998 - 102 + 2
2n = 898

n = 898/2

=449

By using the formula,
Sum of nterms, S=n/2[a + ]
=449/2 [102 + 998]
=449/2 [1100]

= 449 [550]

= 246950

.". The sum of all even integers between 101 and 999 is 246950.

EXERCISE 19.5 PAGE NO: 19.42

1.1f 1/a, 1/b, 1/c are in A.P., prove that:
(i) (b+c)/a, (c+a)/b, (a+b)/c are in A.P.
(ii) a(b + c), b(c + a), c(a + b) are in A.P.
Solution:

(i) (b+c)/a, (c+a)/b, (a+b)/c are in A.P.
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We know that, if a, b, care in AP, thenb—a=c-b
If, 1/a, 1/b, 1/c are in AP

Then, 1/b—1/a=1/c-1/b

If (b+c)/a, (c+a)/b, (a+b)/c are in AP

Then, (c+a)/b — (b+c)/a = (a+b)/c — (c+a)/b

Let us take LCM

ca+al—b?—cb ab + b?—c?—ac
ab - bc

Now let us consider LHS:

ca +aZ—-b?—cb

ab
Multiply both numerator and denominator by ‘c’, we get,
ca+a’~b®-cb  ca+ca®—ch®—c’b
ab o abe
Clb—alfa+b+c)
- abe

Now let us consider RHS:
ab + b?—c? —ac

bc
Multiply both numerator and denominator by ‘a’, we get,
ab +b%*—c®-ac a’b + ab®—ac®-a’c
be - abe
alb—clla+b+c)
= abe
LHS =RHS
Clb—al{a+b+c)_ ab-cla+b+c)
abe - abe

Since, 1/a, 1/b, 1/c are in AP
I'b—1l/a=1l/c—1/b
C(b-a)=a(b-c)

Hence, the given terms are in AP.
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Since, 1/a, 1/b, 1/c are in AP
1b—-1/a=1/c-1/b

C(b—-a)=a(b-c)

Hence, the given terms are in AP.

(ii) a(b + ¢), b(c + a), c(a + b) are in A.P.
We know that if, b(c + a) — a(b+c) = c(a+b) — b(c+a)
Consider LHS:

b(c + a) — a(b+c)

Upon simplification we get,

b(c + a) —a(b+c) =bc + ba—ab - ac
=c (b-a)

Now,

c(a+b) — b(c+ta) =ca + cb —bc - ba

=a (c-b)

We know,

1/a, 1/b, 1/c are in AP

So, 1/a—-1/b=1/b-1/c

Or c(b-a) = a(c-b)

Hence, given terms are in AP.

2. If a2, b?, c? are in AP., prove that a/(b+c), b/(c+a), c/(a+b) are in AP.
Solution:

If a2, b?, c? are in AP then, b? —a?=c? - b?
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If a/(b+c), b/(c+a), c/(a+b) are in AP then,
b/(c+a) — a/(b+c) = c/(a+b) — b/(c+a)

Let us take LCM on both the sides we get,

b? + bc—a*—ac «ca + c2—b?—-ab

(@a+c)db+c)  (a+b)b+c)

(b—a)a+ b+ ¢ B (c—b)a+ b+ c)
(@a+cb+c)  (a+b)b+ 0

Since, b’ —a’=c?-b?

Substituting b? — a?= c? — b? in above, we get
LHS = RHS

Hence, given terms are in AP

3.If a, b, c are in A.P., then show that:

(i) a%(b + c), b?(c + a), c*(a + b) are also in A.P.
(ilb+c—a,c+ta-b,a+b-careinA.P.
(iii) bc — a%, ca — b?, ab — c? are in A.P.
Solution:

(i) @*(b + c), b?(c + a), c*(a + b) are also in A.P.
If b?(c + a) —a%(b + c) = c*@a + b) — b?(c + a)
b%c + b%a — a’b — a’c = c?a + ¢’b — b%a — b%c
Given,b—-a=c-b

And since a, b, c are in AP,

c(b®>—a?) + ab(b —a) = a(c®*— b?) + bc(c — b)
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(b—a) (ab + bc + ca) = (c—b) (ab + bc + ca)
Upon cancelling, ab + bc + ca from both sides
b-a=c-b

2b = ¢ + a [which is true]

Hence, given terms are in AP
(ilb+c—a,c+ta-b,a+b-careinA.P.
If(cta—-b)—(b+c—-a)=(a+b-c)—(c+a-b)
Then,b+c—a,c+a—-b,a+b-careinA.P.
Let us consider LHS and RHS
(cta—-b)-(b+tc—-a)=(a+b-c)-(c+ta-Db)
2a-2b=2b-2c

b-a=c-b

And since a, b, c are in AP,

b-a=c-b

Hence, given terms are in AP.

(iii) bc — a%, ca—b? ab —c? are in A.P.

If (ca — b?) — (bc — a?) = (ab — ¢?) — (ca — b?)
Then, bc —a?, ca—b? ab—c?are in A.P.

Let us consider LHS and RHS

(ca—b?) — (bc — a?) = (ab — ¢?) — (ca — b?)
(a—b%?—bc +a?) =(ab-c?-ca+b?

(@a—b)(a+b+c)=(b-c)(@a+b+c)
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a-b=b-c

And since a, b, c are in AP,

b-c=a-b

Hence, given terms are in AP

4. If (b+c)/a, (c+a)/b, (a+b)/c are in AP., prove that:

(i) 1/a, 1/b, 1/c are in AP

(ii) bc, ca, ab are in AP

Solution:

(i) 1/a, 1/b, 1/c are in AP

If 1/a, 1/b, 1/c are in AP then,

1b—-1/a=1/c-1/b

Let us consider LHS:

1/b — 1/a = (a-b)/ab

= c(a-b)/abc [by multiplying with ‘c’ on both the numerator and denominator]
Let us consider RHS:

1/c - 1/b = (b-c)/bc

= a(b-c)/bc [by multiplying with ‘@’ on both the numerator and denominator]

Since, (b+c)/a, (c+a)/b, (a+b)/c are in AP

c-progressions/

el 11IUN\..adl CCI


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-19-arithmetic-progressions/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-19-arithmetic-progressions/

€IndCareer

c+a b+c a+b c+a

b a C b
b? + bc—a?—ac ca+c*—b?—-ab
ab - bc
(b—a)a+b+c) (c—b)a+b+c)
ab - bc
alb—c) c(a—Dh)
abc  abc
a(b-c)=c(a-b)
LHS = RHS

Hence, the given terms are in AP

(ii) bc, ca, ab are in AP

If bc, ca, ab are in AP then,
ca—bc=ab-ca

¢ (a-b) = a (b-c)

If 1/a, 1/b, 1/c are in AP then,
1b—-1/a=1/c-1/b

¢ (a-b) = a (b-c)

Hence, the given terms are in AP
5.1f a, b, c are in A.P., prove that:
(i)(@a-c)*=4(a-b)(b-c)

(ii) a® + c? + 4ac = 2 (ab + bc + ca)
(iii) a® + c® + 6abc = 8b®

Solution:

(i) (@-cy=4(a-b)(b-c)
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Let us expand the above expression
a? + ¢?—2ac = 4(ab — ac — b? + bc)
a’?+4c’? + 2ac—4ab - 4bc =0
(@a+c-2b)?=0

a+c—-2b=0

Since a, b, c are in AP

b-a=c-b
a+tc—-2b=0
a+tc=2b

Hence, (a—c)*=4 (a—b) (b-c)
(i) a* + > + 4ac = 2 (ab + bc + ca)
Let us expand the above expression
a’+c’+4ac=2(ab + bc + ca)
a’+c?+2ac—2ab—-2bc=0
(@+c—-b)*-b*=0

atc—-b=b>b

a+c—-2b=0

2b=a+c

b = (a+c)/2

Since a, b, c are in AP
b-a=c-b

b = (a+c)/2

c-progressions/

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-19-arithmetic-progressions/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-19-arithmetic-progressions/

@Illﬂ\—dl <Ci

Hence, a? + ¢? + 4ac = 2 (ab + bc + ca)
(iii) a* + ¢® + 6abc = 8b®

Let us expand the above expression
a® + ¢® + 6abc = 8b®

a’+c®—(2b)* +6abc =0

a® + (-2b)® + c® + 3a(-2b)c = 0

Since,ifa+b+c=0,a®+b®+c®=3abc

(@a-2b+c)3=0
a-2b+c=0
a+c=2b
b = (a+c)/2

Since a, b, c are in AP

a-b=c-b

b = (a+c)/2

Hence, a® + ¢® + 6abc = 8b®

6. If a(1/b + 1/c), b(1/c + 1/a), c(1/a + 1/b) are in AP., prove that a, b, ¢ are in AP.
Solution:

Here, we know a(1/b + 1/c), b(1/c + 1/a), c(1/a + 1/b) are in AP

Also, a(1/b + 1/c) + 1, b(1/c + 1/a) + 1, ¢(1/a + 1/b) + 1 are in AP

Let us take LCM for each expression then we get,

(actab+bc)/bc , (ab+bc+ac)/ac, (cb+ac+ab)/ab are in AP

1/bc, 1/ac, 1/ab are in AP
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Let us multiply numerator with ‘abc’, we get
abc/bce, abc/ac, abc/ab are in AP
..a,b,carein AP.

Hence proved.

7. Show that x? + xy + y?, 22 + zx + x* and y? + yz + 22 are in consecutive terms of an A.P,, if
X, y and z are in A.P.

Solution:

X, Y, zare in AP

Given, x? + xy + y?, 22 + zx + x> and y? + yz + z2 are in AP
(22 + zx + X%) = (X + xy +y?) = (y? +yz + 2°) = (2% + 2X + X?)
Let d = common difference,

So,Y=x+dandx=x+2d

Let us consider the LHS:

(22 + zx + X%) = (X2 + xy +Y?)

Z2 + zx — xy — y?

(x + 2d)? + (x + 2d)x — x(Xx + d) — (x + d)?

X%+ 4xd + 4d? + x* + 2xd — x* — xd — x? — 2xd — d?

3xd + 3d?

Now, let us consider RHS:

(V' +yz+2) = (@ + 2x+ X0)

y2 +yz —zx — X2

(x +d)? + (x + d)(x + 2d) — (x + 2d)x — x?

X2+ 2dx + d? + x? + 2dx + xd + 2d? — x® — 2dx — x?
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3xd + 3d?
LHS = RHS
Cox2+xy +y? 722+ zx + x2 and y? + yz + Z? are in consecutive terms of A.P

Hence proved.

EXERCISE 19.6 PAGE NO: 19.46
1. Find the A.M. between:

(i) 7 and 13 (ii) 12 and — 8 (iii) (x —y) and (x +y)
Solution:

(i) Let A be the Arithmetic mean
Then 7, A, 13 are in AP

Now, let us solve

A-7 =13-A

2A=13+7

A=10

(ii) Let A be the Arithmetic mean
Then 12, A, — 8 are in AP

Now, let us solve

A-12=-8-A
2A=12+8
A=2

(iii) Let A be the Arithmetic mean
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Then x—vy, A, x +y are in AP

Now, let us solve
A=-(x-y)=(x+y)=-A
2A=x+y+x-y

A=x

2. Insert 4 A.M.s between 4 and 19.
Solution:

LetA,, A,, A;, A, be the 4 AM Between 4 and 19
Then, 4, A,, Ay, A3, Ay, 19 are in AP.
By using the formula,

d = (b-a)/ (n+1)

=(19-4)/(4+1)

=15/5

=3

So,

Aj=a+d=4+3=7

A, =A1+d=7+3=10
A;=A2+d=10+3=13
A,=A3+d=13+3=16

3. Insert 7 A.M.s between 2 and 17.
Solution:

Let Ay, Ay, As, Ay, As, Ag, A; be the 7 AMs between 2 and 17

c-progressions/
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Then, 2, A, Ay, As, Ay, As, Ag, A;, 17 are in AP
By using the formula,

a,=a+(n-1)d

a,=17,a=2,n=9

SO,

17=2+(9-1)d

17=2+9d-d

17=2+8d

8d=17-2

8d =15

d=15/8

So,

Aj=a+d=2+15/8=31/8

A, =A,+d=31/8 + 15/8 = 46/8
A;=A,+d=46/8 +15/8 =61/8
A,=A;+d=61/8 + 15/8 = 76/8
As;=A,+d=76/8+15/8 =91/8
As=A;+d=91/8 + 15/8 = 106/8

A; =Ag+d=106/8 + 15/8 = 121/8

.". the 7 AMs between 2 and 7 are 31/8, 46/8, 61/8, 76/8, 91/8, 106/8, 121/8
4. Insert six A.M.s between 15 and - 13.

Solution:
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Let Ay, Ay, As, Ay, As, Ag be the 7 AM between 15 and — 13
Then, 15, A4, Ay, A, Ay, As, Ag, — 13 are in AP

By using the formula,

a,=a+(n-1)d

a,=-13,a=15n=8

so,

13=15+ (8 —1)d

-13=15+7d
7d=-13-15
7d =-28
d=-4

So,

Aj=a+d=15-4=11
A =A1+d=11-4=7
A;=A2+d=7-4=3
A, =A3+d=3-4=-1
As=A4+d=-1-4=-5
As=A5+d=-5-4=-9

5. There are n A.M.s between 3 and 17. The ratio of the last mean to the first mean is 3: 1.
Find the value of n.

Solution:
Let the series be 3, A, Ay A, ..., JAL 17

Given, a,/a, = 3/1
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We know total terms in AP are n + 2
So, 17 is the (n + 2)th term

By using the formula,
A,=a+(n-1)d

A,=17,a=3
S0,17=3+(n+2-1)d
17=3+(n+1)d

17-3=(n+1)d

14=(n+1)d

d = 14/(n+1)

Now,

A,=3+14/(n+1)=(17n + 3) / (n+1)
A, =3 +d=(3n+17)/(n+1)

Since,

a/a, = 3/1

(17n + 3)/ (3n+17) = 3/1

17n +3=3(3n + 17)

17n +3=9n + 51
17n-9n=51-3

8n =48

n=48/8
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.". There are 6 terms in the AP

6. Insert A.M.s between 7 and 71 in such a way that the 5" A.M. is 27. Find the number of
A.M.s.

Solution:

Let the seriesbe 7, A, Ay A, ... AL T
We know total terms in AP are n + 2
So 71 is the (n + 2)th term

By using the formula,
A,=a+(n-1)d

A,=71,n=6

As=a+(6-1)d

a + 5d =27 (5" term)

d=4

so,

71 =(n + 2)th term
7M=a+(n+2-1)d

71=7+n(4)

n=15

.. There are 15 terms in AP

7. If n A.M.s are inserted between two numbers, prove that the sum of the means
equidistant from the beginning and the end is constant.

Solution:

Let a and b be the first and last terms
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The series be a, A, Ay, As, ..., AL Db
We know, Mean = (a+b)/2

Mean of A; and A, = (A, +A))/2

A, =a+d

A,=a-d

So, AM = (a+d+b-d)/2

= (a+b)/2

AM between A, and A, = (a+2d+b-2d)/2
= (a+b)/2

Similarly, (a + b)/2 is constant for all such numbers
Hence, AM = (a + b)/2

8.1f x,y,zare in A.P. and A,is the A .M. of x and y, and A, is the A.M. of y and z, then prove
that the AM. of A, and A, is y.

Solution:

Given that,

A, =AMofxandy

And A, =AM of y and z

So, A, = (x+y)/2

A, = (y+x)/2

AM of A; and A, = (A, + Ay)/2
= [(x+y)/2 + (y+2)/2]/2

= [x+y+y+z]/2

= [x+2y+z]/2
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Since x,y, zare in AP, y = (x+z)/2

AM = [(x + z/2) + (2y/2)]/2

=(y+y)2

=2y/2

=y

Hence proved.

9. Insert five numbers between 8 and 26 such that the resulting sequence is an A.P
Solution:

Let Ay, Ay, As, A4, As be the 5 numbers between 8 and 26
Then, 8, Ay, A,, Az, Ay, As, 26 are in AP
By using the formula,

A,=a+(n-1)d

A,=26,a=8,n=7

26=8+(7-1)d

26=8+6d

6d=26-8

6d =18

d=18/6

=3

So,

Aj=a+d=8+3=11

A=A, +d=11+3=14
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A=A, +d=14+3=17
A, =A;+d=17+3=20
A=A, +d=20+3=23
EXERCISE 19.7 PAGE NO: 19.48

1. Aman saved ¥ 16500 in ten years. In each year after the first he saved ¥ 100/- more
than he did in the preceding year. How much did he saved in the first year?

Solution:

Given: A man saved 16500 in ten years

Let % x be his savings in the first year

His savings increased by % 100 every year.
So,

AP willbex, 100 + x, 200 + X.......coevvennnn.n.
Where, x is first term and

Common difference, d = 100 + x —x = 100
We know, S, is the sum of n terms of an A.P
By using the formula,

S,=n/2[2a+ (n—1)d]

where, a is first term, d is common difference and n is number of terms in an A.P.
Given:

S,=16500and n=10

Si0=10/2 [2x + (10 — 1)100]

16500 = 5{2x + 9(100)}

16500 = 5(2x + 900)
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16500 = 10x + 4500

-10x = 4500 — 16500

—10x =-12000

x =12000/10

=1200

Hence, his saving in the first year is ¥ 1200.

2. A man saves ¥ 32 during the first year, ¥ 36 in the second year and in this way he
increases his savings by ¥ 4 every year. Find in what time his saving will be ¥ 200.

Solution:

Given:

First year savings is ¥ 32

Second year savings is ¥ 36

In this process he increases his savings by X 4 every year
Then,

A.P. will be 32, 36, 40,.........

Where, 32 is first term and common difference, d =36 -32 =4
We know, S, is the sum of n terms of an A.P

By using the formula,

S,=n/2[2a+ (n—1)d]

where, a is first term, d is common difference and n is number of terms in an A.P.
Given:

S,=200,a=32,d=4

S,=n/2[2a+ (n—1)d]
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200 =n/2 [2(32) + (n-1)4]

200 = n/2 [64 + 4n — 4]

400 = n [60 + 4n]

400 =4n[15 + n]

400/4 =n [15 + n]

100 = 15n + n?

n?+15n-100=0
n?+20n-5n-100=0
nn+20)-5(n+20)=0
(n+20)-5(n+20)=0
(n+20)(n-5)=0

n=-20o0r5

n = 5 [Since, n is a positive integer]
Hence, the man requires 5 days to save ¥ 200

3. A man arranges to pay off a debt of ¥ 3600 by 40 annual instalments which form an
arithmetic series. When 30 of the instalments are paid, he dies leaving one-third of the
debt unpaid, find the value of the instalment.

Solution:

Given:

40 annual instalments which form an arithmetic series.
Let the first instalment be ‘@’

S, = 3600, n =40

By using the formula,
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S,=n/2[2a+ (n—1)d]

3600 = 40/2 [2a + (40-1)d]

3600 = 20 [2a + 39d]

3600/20 = 2a + 39d
2a+39d-180=0..... (i)

Given:

Sum of first 30 terms is paid and one third of debt is unpaid.
So, paid amount = 2/3 x 3600 =% 2400
S, =2400,n =30

By using the formula,

S,=n/2[2a+ (n—-1)d]

2400 = 30/2 [2a + (30-1)d]

2400 = 15 [2a + 29d]

2400/15 = 2a + 29d

2a+29d-160 =0 .... (ii)

Now, let us solve equation (i) and (ii) by substitution method, we get
2a +39d =180

2a =180 -39d ... (iii)

Substitute the value of 2a in equation (ii)
2a+29d-160=0

180 -39d +29d - 160 =0

20-10d=0
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10d = 20

d =20/10

=2

Substitute the value of d in equation (iii)
2a =180 - 39d

2a = 180 — 39(2)

2a=180-78
2a =102
a=102/2
=51

Hence, value of first installment ‘a’ is ¥ 51

4. A manufacturer of the radio sets produced 600 units in the third year and 700 units in
the seventh year. Assuming that the product increases uniformly by a fixed number every
year, find

(i) the production in the first year

(ii) the total product in the 7 years and

(iii) the product in the 10™ year.

Solution:

Given:

600 and 700 radio sets units are produced in third and seventh year respectively.
a; = 600 and a;, = 700

(i) The production in the first year

We need to find the production in the first year.
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Let first year production be ‘a’

So the AP formed is, a, a+x, a+2x, ....
By using the formula,
a,=a+(n-1)d

a;=a+(3-1)d

600 =a+2d.... (i)

a;=a+ (7-1)d

700 =a + 6d

a=700-6d.... (ii)

Substitute value of a in (i) we get,
600 =a + 2d

600 = 700 — 6d + 2d

700 - 600 = 4d

100 = 4d

d =100/4

=25

Now substitute value of d in (ii) we get,
a=700-6d

=700 — 6(25)

=700 - 150

=550

.". The production in the first year, ‘a’ is 550

c-progressions/

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-19-arithmetic-progressions/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-11-maths-chapter-19-arithmetic-progressions/

@‘II IV\dl ©CIH

(ii) the total product in the 7 years

We need to find the total product in 7 years i.e. is S;
By using the formula,

S, =n/2[2a + (n-1)d]
n=7,a=550,d=25

S, =7/2[2(550) + (7-1)25]

=7/2[1100 + 150]

=7/2 [1250]

=7 [625]

= 4375

.. The total product in the 7 years is 4375.
(iii) the product in the 10" year.

We need to find the product in the 10" year i.e. a,,
By using the formula,

a,=a+(n1)d

n=10,a=550,d=25

a; =550 + (10-1)25

=550 + (9)25

=550 + 225

=775

.". The product in the 10" year is 775.

5. There are 25 trees at equal distances of 5 meters in a line with a well, the distance of
well from the nearest tree being 10 meters. A gardener waters all the trees separately
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starting from the well and he returns to the well after watering each tree to get water for
the next. Find the total distance the gardener will cover in order to water all the trees.

Solution:

Given: total trees are 25 and equal distance between two adjacent trees are 5 meters
We need to find the total distance the gardener will cover.

As gardener is coming back to well after watering every tree:

Distance covered by gardener to water 1% tree and return back to the initial position is 10m +
10m = 20m

Now, distance between adjacent trees is 5m.

Distance covered by him to water 2" tree and return back to the initial position is 15m + 15m =
30m

Distance covered by the gardener to water 3™ tree return back to the initial position is 20m +
20m =40m

Hence distance covered by the gardener to water the trees are in A.P

A.P.is 20, 30,40 ......... upto 25 terms

Here, first term, a = 20, common difference, d =30-20=10,n =25

We need to find S,5 which will be the total distance covered by gardener to water 25 trees.
So by using the formula,

S,=n/2[2a+ (n—1)d]

S,5 = 25/2 [2(20) + (25-1)10]

= 25/2 [40 + (24)10]

= 25/2 [40 + 240]

= 25/2 [280]

= 25 [140]
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= 3500
.". The total distance covered by gardener to water trees all 25 trees is 3500m.

6. Aman is employed to count ¥ 10710. He counts at the rate of ¥ 180 per minute for half
an hour. After this he counts at the rate of ¥ 3 less every minute than the preceding
minute. Find the time taken by him to count the entire amount.

Solution:

Given: Amount to be counted is ¥ 10710

We need to find time taken by man to count the entire amount.

He counts at the rate of ¥ 180 per minute for half an hour or 30 minutes.
So, Amount to be counted in an hour = 180 x 30 = ¥ 5400

Amount left = 10710 — 5400 = ¥ 5310

S,=5310

After an hour, rate of counting is decreasing at ¥ 3 per minute. This rate will form an A.P.
AP.is177,174,171,......

Herea=177andd =174 - 177 =-3

By using the formula,

S,=n/2[2a+ (n—1)d]

5310 =n/2 [2(177) + (n-1) (-3)]

5310 = n/2 [354 -3n + 3]

5310 x 2 = n [357 — 3n]

10620 = 357n — 3n?

10620 = 3n(119 —n)

10620/3 = n(119 — n)
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3540 = 119n — n?

n?—119n + 3540 = 0

n®>—59n — 60n + 3540 = 0

n(n —59)-60(n-59)=0

(n-59)(n-60)=0

n =59 or 60

We shall consider value of n = 59. Since, at 60" min he will count ¥ 0

.. The total time taken by him to count the entire amount = 30 + 59 = 89 minutes.

7. A piece of equipment cost a certain factory ¥ 600,000. If it depreciates in value 15% the
first, 13.5% the next year, 12% the third year, and so on. What will be its value at the end
of 10 years, all percentages applying to the original cost?

Solution:

Given: A piece of equipment cost a certain factory is ¥ 600,000
We need to find the value of the equipment at the end of 10 years.
The price of equipment depreciates 15%, 13.5%, 12% in 1%, 2", 3" year and so on.
So the A.P. will be 15, 13.5,12,............... up to 10 terms
Here,a=15,d=135-15=-1.5n=10

By using the formula,

S,=n/2[2a+ (n—1)d]

S0 =10/2 [2(15) + (10-1) (-1.5)]

=51[30 + 9(-1.5)]

=5[30-13.5]

= 5[16.5]
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=825

The value of equipment at the end of 10 years is = [100 — Depreciation %]/100 x cost
=[100 — 82.5]/100 x 600000

=175/10 x 6000

=175 x 600

= 105000

.. The value of equipment at the end of 10 years is ¥ 105000.

8. A farmer buys a used tractor for ¥ 12000. He pays ¥ 6000 cash and agrees to pay the
balance in annual instalments of ¥ 500 plus 12% interest on the unpaid amount. How
much the tractor cost him?

Solution:

Given: Price of the tractor is ¥12000.

We need to find the total cost of the tractor if he buys it in installments.
Total price = % 12000

Paid amount = ¥ 6000

Unpaid amount = ¥ 12000 — 6000 = X 6000

He pays remaining % 6000 in ‘n’ number of installments of ¥ 500 each.
So, n =6000/500 = 12

Cost incurred by him to pay remaining 6000 is

The AP will be:

(500 + 12% of 6000) + (500 + 12% of 5500) + ... up to 12 terms

500 x 12 + 12% of (6000 + 5500 + ... up to 12 terms)

By using the formula,
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S,=n/2[2a+ (n—1)d]

n =12, a=6000, d =-500

S;, =500%12 + 12/100 x 12/2 [2(6000) + (12-1) (-500)]
= 6000 + 72/100 [12000 + 11 (-500)]

= 6000 + 72/100 [12000 — 5500]

= 6000 + 72/100 [6500]

= 6000 + 4680

= 10680

Total cost = 6000 + 10680

= 16680

*. The total cost of the tractor if he buys it in installment is ¥ 16680.

_x_
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About RD Sharma

RD Sharma isn't the kind of author you'd bump into at lit fests. But his
bestselling books have helped many CBSE students lose their dread of
maths. Sunday Times profiles the tutor turned internet star

He dreams of algorithms that would give most people nightmares. And,
spends every waking hour thinking of ways to explain concepts like 'series
solution of linear differential equations'. Meet Dr Ravi Dutt Sharma —
mathematics teacher and author of 25 reference books — whose name
evokes as much awe as the subject he teaches. And though students have
used his thick tomes for the last 31 years to ace the dreaded maths exam,
it's only recently that a spoof video turned the tutor into a YouTube star.

R D Sharma had a good laugh but said he shared little with his on-screen
persona except for the love for maths. "I like to spend all my time thinking
and writing about maths problems. I find it relaxing," he says. When he is
not writing books explaining mathematical concepts for classes 6 to 12 and
engineering students, Sharma is busy dispensing his duty as vice-principal
and head of department of science and humanities at Delhi government's
Guru Nanak Dev Institute of Technology.
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