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Exercise 9.4

1. Find:

(i) 10™ tent of the AP 1, 4, 7, 10....

(ii) 18" term of the AP V2, 3v2, 5\2, .......

(i) n™ term of the AP 13,8, 3, -2, ..........

(iv) 10" term of the AP -40, -15, 10, 35, .............

(v) 8™ term of the AP 11, 104, 91, 78, ...............

(vi) 11t tenor of the AP 10.0, 10.5, 11.0, 11.2, ..............
(vii) 9" term of the AP 3/4,5/4, 7/4 + 9/4, ...........
Solution:

0] Given AP.is1,4,7,10, ........
Firstterm (a) =1
Common difference (d) = Second term - First term
=4-1=3.
We know that, n'" term inan AP =a+ (n - 1)d
Then, 10" term in the A.P is 1 + (10 - 1)3
=1+09x3
=1+27
=28
-~ 10" term of A. P. is 28

(i)  Given AP.is2,3v2,5V2, .......
First term (a) = \2
Common difference = Second term — First term
=332 -1,
= d=2\2
We know that, n'" term inan A. P. =a + (n - 1)d
Then, 18" term of A. P. =2 + (18 - 1)2V2
=2 +17.2\2
=2 (1+34)
=352
~ 18" term of A. P. is 35V2

(i) Given A.P.is13,8,3,-2, ....c.......
First term (a) = 13
Common difference (d) = Second term first term

=8-13=-5
We know that, n'" term of an A.P. an = a +(n - 1)d
=13+(n-1)-5
=13-5n+5

~ n"term of the A.Pisan =18 - 5n

(iv)  Given A. P.is-40,-15, 10, 35, ..........
First term (a) = -40
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Common difference (d) = Second term - fast term
= -15 - (- 40)
=40-15
=25
We know that, n'" term of an A.P. an =a + (n - 1)d
Then, 10" term of A. P. a10 = -40 + (10 - 1)25
=-40+09.25
—40+ 225
185
=~ 10" term of the A. P. is 185

Given sequence is 117, 104,91, 78, .............
First term (a) = 117

Common difference (d) = Second term - first term
=104 - 117

=-13

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

Then, 8"term=a + (8 - 1)d

=117 + 7(-13)

=117-91

=26

- 8" term of the A. P. is 26

Given A. P is 10.0, 10.5, 11.0, 11.5,

First term (a) = 10.0

Common difference (d) = Second term - first term
=105-10.0=05

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

Then, 11" term a1 = 10.0 + (11 - 1)0.5
=10.0+10x0.5

=10.0+5

=15.0

<~ 11" term of the A. P. is 15.0

Given A.Pis 3/4, 5/4,7/4,9/4, ............

First term (a) = 3/4

Common difference (d) = Second term - first term
=5/4-3/4

=2/4

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

Then, 9" termag=a + (9 - 1)d
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=~ 9" term of the A. P. is 19/4.

2.(1) Which term of the AP 3, 8, 13, .... is 248?

(it) Which term of the AP 84, 80, 76, ... is0?

(ii1) Which term of the AP 4. 9, 14, .... is 254?

(iv) Which term of the AP 21. 42, 63, 84, ... is 420?

(v) Which term of the AP 121, 117. 113, ... is its first negative term?

Solution:

(i)

(i)

(iii)

Given AP.is 3,8, 13, ...........

Firstterm (a) = 3

Common difference (d) = Second term - first term
=8-3

=5

We know that, ' term (an) =a + (n - 1)d
And, given n'" term an = 248

248 = 3+(n - 1)5

248 = -2 + 5n

5n =250

n =250/5 =50

=~ 50" term in the A.P is 248.

Given A. Pis 84, 80, 76, ............
First term (a) = 84

Common difference (d) =az- a
=80-84

=—4

We know that, n'" term (an) = a +(n - 1)d
And, given nth term is 0
0=84+(n-1)-4

84=+4(n- 1)

n-1=84/4=21
n=21+1=22

=~ 22" term in the A.P is 0.

Given A.P 4,9, 14, ............
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Firstterm (a) =4

Common difference (d) = a2 — a:
=9-4

=5

We know that, n' term (an) = a + (n - 1)d
And, given n' term is 254

4+ (n-1)5 =254

(n-1)-5 =250
n-1=250/5=50

n=>51

= 51" term in the A.P is 254.

Given A. P 21, 42,63, 84, .........
a=2l,d=az—a

=42-21

=21
We know that, n'" term (an) = a +(n - 1)d
And, given n' term = 420
21+ (n - 1)21 = 420
(n - 1)21 = 399
n-1=399/21=19
n=20
= 20" term is 420.

Given APis 121,117,113, ...........
Fiat term (a) = 121
Common difference (d) = 117 - 121
=-4
We know that, n' term an=a + (n - 1)d
And, for some n term is negative i.e., an < 0
121+ (n-1)-4<0
121+4-4n<0
125-4n<0
4n > 125
n> 125/4
n>31.25
The integer which comes after 31.25 is 32.

= 32" term in the A.P will be the first negative term.

3.(i) Is 68 a term of the A.P. 7,10, 13,... ?
(ii) Is 302 a term of the A.P. 3, 8,13, .... ?
(iii) 1s -150 a term of the A.P. 11, 8,5, 2, ... ?
Solutions:

(i)

Given, A.P. 7,10, 13,...
Here,a=7andd=a2—-a1=10-7=3
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We know that, n' term an = a + (n - 1)d
Required to check n' term an = 68
a+(n-1)d=68

7+(n-1)3=68

7+3n-3=68

3n+4=68

3n=64

= n = 64/3, which is not a whole number.
Therefore, 68 is not a term in the A.P.

(i) Given, A.P. 3,8, 13,...
Here,a=3andd=a,-a1=8-3=5
We know that, n" term an = a + (n - 1)d
Required to check n'" term an = 302
a+(n-1)d=302
3+(n-1)5=302
3+5n-5=302
5n-2=2302
5n =304
= n = 304/5, which is not a whole number.
Therefore, 302 is not a term in the A.P.

(i)  Given, A.P.11,8,5,2, ...
Here,a=1landd=a2—-a1=8-11=-3
We know that, n' term an = a + (n - 1)d
Required to check n'" term an = -150
a+(n-1)d=-150
11+ (n - 1)(-3) = -150
11-3n+3=-150
3n=150+ 14
3n =164
= n = 164/3, which is not a whole number.
Therefore, -150 is not a term in the A.P.

4. How many terms are there in the A.P.?
@i 7,10,13,.....,43

(i) -1, -5/6, -2/3, -1/2, ... , 10/3

(iii) 7, 13, 19, ..., 205

(iv) 18, 15%, 13, ..., -47

Solution:

()  Given, AP.7,10, 13, ..., 43
Here,a=7andd=a2-a1=10-7=3
We know that, n' term an = a + (n - 1)d
And, given n' term an = 43
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a+t(n-1)d=43

7+(n-1)(3)=43

7+3n—-3=43

3n=43-4

3n=39

=>n=13

Therefore, there are 13 terms in the given A.P.

(i)  Given, AP.-1,-5/6,-2/3,-1/2, ..., 10/3
Here,a=-1andd =a2—a1 =-5/6 — (-1) = 1/6
We know that, n" term an = a + (n - 1)d
And, given n' term an = 10/3
a+(n-1)d=10/3
-1+ (n-1)(1/6) = 10/3
-1+n/6-1/6 =10/3
n/6=10/3+1+1/6
n/6 =(20 + 6 + 1)/6
n=(R20+6+1)
>n=27
Therefore, there are 27 terms in the given A.P.

(iii)  Given, AP.7,13,19, ..., 205
Here,a=7andd=a2-a1=13-7=6
We know that, n'" term an =a + (n - 1)d
And, given n term an = 205
a+(n-1)d=205
7+ (n-1)(6) = 205
7+6n-6=205
6n=205-1
n = 204/6
>n=34
Therefore, there are 34 terms in the given A.P.

(iv)  Given, AP. 18, 15'%, 13, ...., -47
Here,a=7andd=a2—a1=15% - 18 =5/2
We know that, n' term an=a + (n - 1)d
And, given n'" term an = -47
a+(n-1)d=43
18 + (n - 1)(-5/2) = -47
18 —5n/2 + 5/2 = -47

36-5n+5=-94
5n=94+36+5
5n =135
>n=27

Therefore, there are 27 terms in the given A.P.
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5. 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:

Given,

a=5andd=3

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

So, for the given AP.an=5+(n-1)3=3n+2
Also given, last term = 80

=3n+2=80

3n=178

n=78/3=26

Therefore, there are 26 terms in the A.P.

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

Given,

as =19 and a1z = 41

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

as=a+ (6-1)d
sa+5d=19...... (1)
Similarity,

aiz=a+ (17-1)d
=>a+l16d=41...... (i1)
Solving (i) and (i),

(i) - ()=
a+16d—(a+5d)=41-19
11d =22

=>d=2

Using d in (i), we get
a+5(2)=19
a=19-10=9

Now, the 40" term is given by aso =9 + (40 - 1)2 =9 + 78 = 87
Therefore the 40" term is 87.

7. 1f 9" term of an A.P. is zero, prove its 29" term is double the 19t term.
Solution:

Given,
a9 =0
We know that, n' term an = a + (n - 1)d
So,a+(9-1)d=0=a+8d=0.....()
Now,
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29" term is given by ax = a + (29 - 1)d
= az =a+ 28d

And, a2 = (a + 8d) + 20d [using (i)]
= a2 =20d ..... (i)

Similarly, 19" term is given by ais = a + (19 - 1)d
=a=a+ 18d

And, ai9 = (a + 8d) + 10d [using (i)]
=a19=10d .....(i11)

On comparing (ii) and (iii), it’s clearly seen that
a29 = 2(a19)

Therefore, 29" term is double the 19" term.

A.P. is zero.
Solution:

Given,

10 times the 10" term of an A.P. is equal to 15 times the 15" term.
We know that, n' term an=a + (n - 1)d

= 10(a10) = 15(a1s)

10(a + (10 - 1)d) = 15(a + (15 - 1)d)

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

10a + 90d = 15a + 210d

5a+120d=0

5(a+24d)=0

a+24d=0

a+((25-1)d=0

=>axs=0

Therefore, the 25" term of the A.P. is zero.

9. The 10" and 18™ terms of an A.P. are 41 and 73 respectively. Find 26 term.
Solution:

Given,

A =41 and ais =73

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

alo=a+(10-1)d

s>a+9d=41...... (1)

Similarity,

ais=a+ (18- 1)d

sa+17d=73 ...... (i1)

Solving (i) and (i),
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(i)—(@)=
a+17d—(a+9d)=73-41
8d =32

=>d=4

Using d in (i), we get
a+9(4)=41
a=41-36=5

Now, the 26" term is given by az =5 + (26 - 1)4 =5 + 100 = 105
Therefore the 26 term is 105.

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

Given,

24" term is twice the 10" term.

We know that, n' term an =a + (n - 1)d
= 824 = 2(a10)

a+(24-1)d=2(a+ (10-1)d)

a+23d =2(a+ 9d)

a+23d=2a+ 18d

a=5d....(1)

Now, the 72" term can be expressed as
anz=a+(72-1)d
za+71d
=a+5d + 66d
=a+a+66d [using (1)]
=2(a + 33d)
=2(a+(34-1)d)
= 2(az4)
= arz2= 2(asa)
Hence, the 72" term is twice the 34™ term of the given A.P.

11. The 26%™, 11" and the last term of an A.P. are 0, 3 and -1/5, respectively. Find the common
difference and the number of terms.
Solution:

Given,

a26= 0, a11 = 3 and an (last term) = -1/5 of an A.P.
We know that, n" term an = a + (n - 1)d

Then,

ax=a+(26-1)d

=a+25d=0....(1)
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And,
an=a+(11-1)d
=>a+10d=3...... (2)

Solving (1) and (2),
M-@)=
a+25d-(a+10d)=0-3
15d =-3

=>d=-1/5

Using d in (1), we get
a+25(-1/5)=0

a=5

Now, given that the last term an = -1/5

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

54+-n/5+1/5=-1/5

25-n+1=-1

n=27

Therefore, the A.P has 27 terms and its common difference is -1/5.

12. If the nt term of the A.P. 9, 7, 5, .... is same as the n" term of the A.P. 15, 12, 9, ... find n.
Solution:

Given,
AP1=9,7,5, ....and AP2=15,12,9, ...
And, we know that, " terman =a + (n - 1)d

For A.Py,

a=9,d=Second term — firstterm=9-7=-2

And, itsn"terman=9+ (n-1)(-2) =9-2n+2
an=11-2n.....(1)

Similarly, for A.P2

a =15, d = Second term — first term =12 - 15=-3

And, itsn" terman=15+ (n-1)(-3)=15-3n+3
an=18-3n .....(ii)

According to the question, its given that

n' term of the A.P1 = n' term of the A.P2
=11-2n=18-3n

n=7

Therefore, the 7" term of the both the A.Ps are equal.

13. Find the 12" term from the end of the following arithmetic progressions:
@3,579,...201

(i) 3,8,13, ... ,253

(iii) 1, 4, 7, 10, ... ,88
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Solution:

In order the find the 12 term for the end of an A.P. which has n terms, its done by simply finding the
((n-12) + 1) of the A.P
And we know, n"terman =a + (n - 1)d

(i)

(i)

(iii)

Given AP=3,5,7,9,....201

Here,a=3andd=(5-3)=2

Now, find the number of terms when the last term is known i.e, 201
an=3+(n-1)2=201

3+2n-2=201

2n =200

n=100

Hence, the A.P has 100 terms.

So, the 12" term from the end is same as (100 — 12 + 1)™ of the A.P which is the 89" term.
=agy =3+(89-1)2

= 3+ 83(2)

=3+176

=179
Therefore, the 12" term from the end of the A.P is 179.

Given A.P=38,13, ... ,253

Here,a=3andd=(8-3)=5

Now, find the number of terms when the last term is known i.e, 253
an=3+(n-1)5=253

3+5n-5=253
5n =253+ 2 =255
n = 255/5

n=>51

Hence, the A.P has 51 terms.

So, the 12" term from the end is same as (51 — 12 + 1)"" of the A.P which is the 40" term.
a4 =3+ (40-1)5

=3+ 39(5)

=3+ 195

=198
Therefore, the 12" term from the end of the A.P is 198.

GivenAP=1,4,7,10, ...,88

Here,a=landd=(4-1)=3

Now, find the number of terms when the last term is known i.e, 88
an=1+(n-1)3=88

1+3n-3=88

3n=90

n=30
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Hence, the A.P has 30 terms.

So, the 12" term from the end is same as (30 — 12 + 1) of the A.P which is the 19" term.
=as =1+(19-1)3

=1+18(3)

=1+54

=55
Therefore, the 12™" term from the end of the A.P is 55.

14. The 4™ term of an A.P. is three times the first and the 7™ term exceeds twice the third term by
1. Find the first term and the common difference.
Solution:

Let’s consider the first term and the common difference of the A.P to be a and d respectively.
Then, we know thatan=a+ (n- 1)d

Given conditions,

4" term of an A.P. is three times the first

Expressing this by equation we have,

= a4 = 3(a)
a+(4-1)d=3a
3d=2a=a=3d/2....... (1)
And,

7' term exceeds twice the third term by 1
=sar=2(as) +1
a+((7-1d=2>@a+(3-1d)+1
a+tb6d=2a+4d+1

a—2d+1=0..... (i)

Using (i) in (ii), we have

3d/2-2d+1=0
3d-4d+2=0

d=2

So, putting d = 2 in (i), we get a
>a=3

Therefore, the first term is 3 and the common difference is 2.

15. Find the second term and the nt" term of an A.P. whose 6% term is 12 and the 8! term is 22.
Solution:

Given, inan A.P

as =12 and ag = 22

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

So,

as=a+ (6-1)Yd=a+5d=12.... (i)
And,
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as=a+(81)d=a+7d=22....... (i)

Solving (i) and (ii), we have

(i) - (i) =

a+7d—(a+5d)=22-12

2d =10

d=5

Putting d in (i) we get,

a+5(5)=12

a=12-25

a=-13

Thus, for the A.P:a=-13andd =5

So, the n™ term is given by an = a + (n-1)d
an=-13+(n-1)5=-13+5n-5
>an=5n-18

Hence, the second term is given by a2=5(2) - 18 =10-18 = -8

16. How many numbers of two digit are divisible by 3?
Solution:

The first 2 digit number divisible by 3 is 12. And, the last 2 digit number divisible by 3 is 99.
So, this forms an A.P.

12,15, 18, 21, ...., 99

Where,a=12andd =3

Finding the number of terms in this A.P

=99=12 + (n-1)3

99=12+3n-3
90 =3n
n=90/3=30

Therefore, there are 30 two digit numbers divisible by 3.

17. An A.P. consists of 60 terms. If the first and the last terms be 7 and 125 respectively, find 32"

term.

Solution:

Given, an A.P of 60 terms
And, a=7 and aso = 125

We know thatan=a + (n-1)d
=as0 =7+ (60-1)d=125

7 +59d =125

59d =118

d=2

So, the 32" term is given by
am=7+(32-1)2=7+62=69
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= as2 =69

18. The sum of 4t and 8t terms of an A.P. is 24 and the sum of the 6" and 10t terms is 34. Find
the first term and the common difference of the A.P.
Solution:

Given, inan A.P

The sum of 4™ and 8™ terms of an A.P. is 24
S>as+ag=24

And, we know thatan=a+ (n-1)d

[a+ (4-1)d] + [a + (8-1)d] = 24

2a+10d =24

a+5d=12....(0)

Also given that,

the sum of the 6" and 10" terms is 34
= as + aw =34

[a+ 5d] + [a + 9d] = 34

2a+14d =34

a+7d=17 ...... (ii)

Subtracting (i) form (ii), we have
a+7d—(a+5d)=17-12
2d=5

d=5/2

Using d in (i) we get,

a+5(5/2) =12

a=12-25/2

a=-1/2

Therefore, the first term is -1/2 and the common difference is 5/2.

19. The first term of an A.P. is 5 and its 100t term is -292. Find the 50" term of this A.P.
Solution:

Given, an A.P whose
a=>5and a0 = -292

We know thatan=a + (n- 1)d
al00 =5+ 99d = -292

99d = -297

d=-3

Hence, the 50" term is
aso=a+49d=5+49(-3) =5-147 =-142
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20. Find azo — axo for the A.P.
(i) -9, -14, -19, -24 (i) a, a+d, a+2d, a+3d,
Solution:

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

So, aso—az = (a +29d) — (a + 19) =10d

(i)  Given A.P.-9,-14, -19, -24
Here,a=-9andd=-14—-(-9)==-14+9=-5
So, aso—az = 10d
=10(-5)
=-50
(i) Given A.P. a, a+d, a+2d, a+3d, ......
S0, a0 — a2 = (a + 29d) — (a + 19d)
=10d

21. Write the expression an — ax for the A.P. a, a+d, a+2d, .
Hence, find the common difference of the A.P. for which
(i) 11" term is 5 and 13" term is 79.

(ii) azo—as = 200

(iii) 20" term is 10 more than the 18™ term.

Solution:

Given A.P. a, at+d, at2d, .....

So,an=a+(n-1)d =a+nd-d

And, ak=a+ (k-1)d=a+ kd -d

an-ak=(@+nd—d)—(a+kd-d)
=(n-k)d

(i) Given 11" term is 5 and 13" term is 79,
Heren=13 and k = 11,
aiz—ann=(13-11)d=2d
=>79-5=2d
d=74/2 =37

(i)  Given, aio—as =200
= (10 - 5)d = 200
5d =200
d=40

(iii)  Given, 20" term is 10 more than the 18" term.
=ax —as =10
(20 - 18)d = 10
2d =10
d=5
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22. Find n if the given value of x is the n™" term of the given A.P.

(i) 25, 50, 75, 100, ; x=1000 @i)-1,-3,-5,-7,...; x=-151

(iii) 5'%, 11, 16Y4, 22, ....; X =550 (iv) 1, 21/11, 31/11, 41/11, ...; x = 171/11
Solution:

Q) Given A.P. 25, 50, 75, 100, ...... ,L1000

Here,a=25d=50-25=25
Last term (n" term) = 1000
We know thatan=a+ (n-1)d
= 1000 = 25 + (n-1)25

1000 =25 + 25n - 25

n = 1000/25

n =40

(i)  GivenAP.-1,-3,-5,-7,....,-151
Here,a=-1d=-3-(-1)=-2
Last term (n'" term) = -151
We know thatan=a + (n- 1)d
= -151 = -1 + (n-1)(-2)
-151=-1-2n+2
n=152/2
n="76

(ili))  Given A.P. 5%, 11, 16'%, 22, ... , 550
Here,a =5%d =11 — (5%) = 5% = 11/2
Last term (n" term) = 550
We know thatan=a+ (n - 1)d
= 550 = 5% + (n-1)(11/2)
550x2=11+11n-11
1100 = 11n
n =100

(iv)  Given AP.1,21/11, 31/11, 41/11, 171/11
Here,a=1d=21/11-1=10/11
Last term (™ term) = 171/11
We know thatan=a + (n- 1)d
= 171/11 =1 + (n-1)10/11
171=11+10n-10
n=170/10
n=17

23. The eighth term of an A.P is half of its second term and the eleventh term exceeds one third of
its fourth term by 1. Find the 15" term.
Solution:

Given, an A.P in which,
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as = 1/2(a2)

air=1/3(as) + 1

We know thatan=a + (n-1)d
= as = 1/2(a2)
a+7d=1/2@a+d)
2a+l4d=a+d
a+13d=0...... (1)

And, a11 = 1/3(a4) + 1
a+10d=1/3(a+3d)+1
3a+30d=a+3d+3
2a+27d=3 ...... (i1)

Solving (i) and (ii), by (ii) — 2x(i) =
2a+27d-2(a+13d)=3-0

d=3

Putting d in (i) we get,
a+13(3)=0

a=-39

Thus, the 15" term ais=-39 + 14(3) = -39+ 42 =3

24. Find the arithmetic progression whose third term is 16 and the seventh term exceeds its fifth
term by 12.
Solution:

Given, inan A.P
as=16andar=as + 12

We know thatan=a + (n - 1)d
=>a+2d=16...... (1)

And,

at+6d=a+4d+ 12

2d =12

=d=6

Using d in (i), we have

a+2(6)=16

a=16-12=4

Hence, the AP is 4, 10, 16,22, .......

25. The 7t term of an A.P. is 32 and its 13t term is 62. Find the A.P.
Solution:

Given,
az=32 and a13= 62

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

' R D Sharma Solutions For Class 10 Maths Chapter 9 -
m !?LYJLL& Arithmetic Progressions

Froman-ak=(a+nd—-d)—(a+kd-d)
=(n-k)d

a13—ar = (13- 7)d =62 32 = 30
6d =30
d=5

Now,
az=a+(7-1)5=32
a+30=32

a=2

Hence,the APis2,7,12,17, ......

26. Which term of the A.P. 3, 10, 17, .... will be 84 more than its 13" term ?
Solution:

Given, A.P. 3,10, 17, ....
Here,a=3andd=10-3=7
According the question,
an=aiz+ 84

Usingan=a+ (n - 1)d,
3+(n-1)7=3+(13-1)7+84
3+7Nn-7=3+84+84
n=168 +7

n=175/7

n=25

Therefore, it the 25™ term which is 84 more than its 13" term.

27. Two arithmetic progressions have the same common difference. The difference between their
100t™ terms is 100, what is the difference between their 1000™" terms?
Solution:

Let the two A.Ps be A.P1 and A.P2

For A.P1 the first term = a and the common difference = d
And for A.P2 the first term = b and the common difference = d
So, from the question we have

a100 — b1oo = 100

(a+99d) — (b +99d) =100

a-b=100

Now, the difference between their 1000™ terms is,
(@+999d) — (b +999d) =a—b =100

Therefore, the difference between their 20001 terms is also 100.
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