8. Arithmetic Progressions (AP)

Exercise 8.1

1 A. Question

Write the first three terms of the following sequences defined by:
t,=3n+1

Answer

Given:t, =3n+1

Taking n = 1, we get
t1=3(1)+1=3+1=4

Taking n = 2, we get
t)=3(2)+1=6+1=7

Taking n = 3, we get
t3=3(3)+1=9+1=10

Hence, the first three terms are 4, 7 and 10.
1 B. Question

Write the first three terms of the following sequences defined by:

Answer

Given: t, = 2"
Taking n =1, we get
ty=21=2

Taking n = 2, we get

t)=22=2x2=4



Taking n = 3, we get
t3=23=2x2x2=8
Hence, the first three terms are 2, 4 and 8.

1 C. Question

Write the first three terms of the following sequences defined by:
ty=n%+1

Answer

Given: t, =n? + 1

Taking n = 1, we get
tj=(1)2+1=1+1=2

Taking n = 2, we get
t)=(2)>+1=4+1=5

Taking n = 3, we get
t3=(3)2+1=9+1=10

Hence, the first three terms are 2, 5 and 10.
1 D. Question

Write the first three terms of the following sequences defined by:
t,=n(n+ 2)

Answer

Given: t,, = n(n+2)

Taking n = 1, we get

t; =(M)(A+2)=(1)B) =3

Taking n = 2, we get

ty =(2)(2+2) = (2)(4) = 8

Taking n = 3, we get

tz3=(3)3+2) = (3)(5) = 15



Hence, the first three terms are 3, 8 and 15.
1 E. Question

Write the first three terms of the following sequences defined by:
t, = 2n+5

Answer

Given:t, =2n+5

Taking n = 1, we get
t1=2(1)+5=2+5=7

Taking n = 2, we get
t)=2(2)+5=4+5=9

Taking n = 3, we get
t3=2(3)+5=6+5=11

Hence, the first three terms are 7,9 and 11.
1 E Question

Write the first three terms of the following sequences defined by:

_11—3
t, = y

Answer
. n—3
Given: t, = e

Taking n = 1, we get

1-3 -2 -1
t1=—=—=—

4 4 2
Taking n = 2, we get
2—3 -1

t_—
. 4 4

Taking n = 3, we get

3-3
ty=—F— =0



i -1 -1
Hence, the first three terms are TR and 0

2 A. Question

Find the indicated terms in each of the following sequence whose nth terms
are:

n(n-2) .
1 n+ 3 L |
Answer
. nZ(n+1)
Given: t,=—

3

Now, we have to find t; and t,.
So,inty,n=1

C(ra+1) (DE) 2
1 3 -3 3

Now, ty, n =2

L _@ery 06 _,
= 2CD (OO

2 B. Question

Find the indicated terms in each of the following sequence whose nth terms
are:

Answer

n{n-2)

Given:t, =
n+3

So.t.. — 20(20-2) _ 20x18 _ 360
7F207 2943 23 23

2 C. Question

Find the indicated terms in each of the following sequence whose nth terms
are:

t,= (- 12-m3+n); ty



Answer
Given: t, = (n - 1)(2 - n)(3+n)
So, tyo = (20 - 1)(2 - 20)(3+20)
= (19)(-18)(23)

= -7866

2 D. Question

Find the indicated terms in each of the following sequence whose nth terms
are:

[
t, =21 t, =3ty .45.(n=2)
1
Answer
. tn—y
Given:t, = =
tzy t 3.
So, t; = 22 2 3 [given: t1 = 3]
and ¢ _*a—l_*_z_i_i_i[..t _{]
37 @2 9 9 axe 12l 2 4

3 A. Question

Write the next three terms of the following sequences:
t,=3.t, =3t +2

Answer

Given:ty =2 andt,=t,.1 +1

Now, we have to find next three terms i.e. t3, t4 and tg
Taking n = 3, we get

tg=t3q+1

=ty +1

=2+ 1 [given: ty = 2]

t3=3 (i)



Taking n = 4, we get

tg=1t4.q1+1

=t3+1

=3+ 1 [from (i)]

ty =4 ...(ii)

Taking n = 5, we get

tg=tg.q +1

=ty +1

=4 +1

ts = 5 [from (ii)]

Hence, the next three terms are 3, 4 and 5.
3 B. Question

Write the next three terms of the following sequences:

t,=3.1, =3t _;+2foralln >1

n
Answer
Given:t; =3 and t,, = 3t + 2

Now, we have to find next three terms i.e. t, t3 and t4
Taking n = 2, we get

try =3ty 1 +2

=3t1+2

=3(3) + 2 [given: t; = 3]

t3=9+2

t3=11..(i)

Taking n = 3, we get

t3 =3tz +2

=3t2+2



=3(11) + 2 [from (i)]
=33+2

t3 =35 ...(ii)

Taking n = 4, we get
tg =3ty +2
=3t3+2

=3(35) +2

te =105+2

ts = 107 [from (ii)]
Hence, the next three terms are 11, 35 and 107.
4 A. Question

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

a=1,d=1

Answer

Giventa=1landd=1

The general form of an A.P is a, a+d, a+2d, a+3d,...

So, the first term a is 1 and the common difference d is 1, then the first four
terms of the AP is

1, (1+1), (1+2x1), (1+3x1)

=1,23,4

Hence, the first four terms of the A.P.is 1, 2, 3 and 4.
4 B. Question

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

a=3,d=0
Answer

Given:a=3andd=0



The general form of an A.P is a, a+d, a+2d, a+3d,...

So, the first term a is 3 and the common difference d is 0, then the first four
terms of the AP is

3, (3+0), (3+2x0), (3+3x0)

=3,3,33

Hence, first four terms of the A.P.is 3, 3, 3 and 3.
4 C. Question

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

a=10,d=10

Answer

Given:a=10and d =10

The general form of an A.P is a, a+d, a+2d, a+3d,...

So, the first term a is 10 and the common difference d is 10, then the first four
terms of the AP is

10, (10+10), (10+2x10), (10+3x10)

= 10, (20), (10+20), (10+30)

= 10, 20, 30, 40

Hence, first four terms of the A.P.is 10, 20, 30 and 40.
4 D. Question

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

a=-2,d=0

Answer

Giventa=-2andd =0

The general form of an A.P is a, a+d, a+2d, a+3d,...

So, the first term a is -2 and the common difference d is 0, then the first four
terms of the AP is

-2, (-2+0), (-2+2x0), (-2+3x0)



=-2,-2,-2,-2
Hence, the first four terms of the A.P.is -2, -2, -2 and -2.
4 E. Question

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

a=100,d=-30

Answer

Given:a=100and d =-30

The general form of an A.P is a, a+d, a+2d, a+3d,...

So, the first term a is 100 and the common difference d is -30, then the first
four terms of the AP is

100, (100+(-30)), (100+2x(-30)),(100+3x(-30))

= 100, (100 - 30), (100 - 60), (100 - 90)

= 100, 70, 40, 10

Hence, first four terms of the A.P.is 100, 70, 40 and 10.
4 F. Question

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

a=-1,d=1/2

Answer
. 1
Given:a=-landd = 3
The general form of an A.P is a, a+d, a+2d, a+3d,...

1
So, the first term a is 1 and the common difference d is > then the first four

terms of the AP is

V(1) (i) (ca s
_!_ _.'_ x_!_ x_
2 2 2

-1, (—2;1)’ (_1 n 1)’(—2+3)

2




-1 1
Hence, first four terms of the A.P.is —1, < 0, =
4 G. Question

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

a=-7,d=-7

Answer

Givenita=-7andd =-7

The general form of an A.P is a, a+d, a+2d, a+3d,...

So, the first term a is -7, and the common difference d is -7, then the first four
terms of the AP is

-7, (-7+(-7)), (-7+2x(-7)), (-7+3x(-7))
=-7,(-7-7),(-7-14), (-7 - 21)

= -7,-14,-21, -28

Hence, the first four terms of the A.P.is -7,-14, -21 and -28.
4 H. Question

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

a=1,d=0.1

Answer

Given:a=1and d=0.1

The general form of an A.P is a, a+d, a+2d, a+3d,...

So, the first term a is 1, and the common difference d is 0.1, then the first four
terms of the AP is

1, (1+0.1), (1+2x(0.1)), (1+3%(0.1))

=1,11,12,13

Hence, the first four terms of the A.P.is 1, 1.1, 1.2 and 1.3.

5 A. Question

For the following A.P's write the first term and common difference:

6,30,-3,..



Answer

In general, for an AP a4, ay, ... .,a,, we have

d=ag,q - a

where a1 and ay are the (k+ 1)th and k™ terms respectively.

For the list of numbers: 6, 3,0, -3, ...

ap-a;=3-6=-3

ag-a,=0-3=-3

ag-a3=-3-0=-3

Here, the difference of any two consecutive terms in each case is -3.

So, the given list is an AP whose first term a is 6, and common difference d is
-3.

5 B. Question
For the following A.P's write the first term and common difference:

-31,-3.0,-29,- 28, ..

Answer

In general, for an AP aq, ay, ... .,a,, we have

d=ay,q - ag

where a1 and ay are the (k+ 1)th and k™! terms respectively.

For the list of numbers: - 3.1, - 3.0, - 2.9, - 2.8, ...
ap-a;=-30-(-31)=-3.0+31=0.1
ag-a»=-29-(-3.0)=-29+3.0=0.1
ag-a3=-28-(-29)=-28+29=01

Here, the difference of any two consecutive terms in each case is 0.1. So, the
given list is an AP whose first term a is -3.1 and common difference d is 0.1.

5 C. Question
For the following A.P's write the first term and common difference:

147, 148, 149, 150, ...



Answer

In general, for an AP aq, ay, ... .,a,, we have

d=ag.q - a

where a1 and ay are the (k+ 1)th and k™ terms respectively.
For the list of numbers: 147, 148, 149, 150, ...
ap-a;=148-147=1

ag-ap,=149-148=1

ag-a3=150-149=1

Here, the difference of any two consecutive terms in each case is -1. So, the
given list is an AP whose first term a is 147 and common difference d is 1.

5 D. Question

For the following A.P's write the first term and common difference:
-5,-1,3,7, ..

Answer

In general, for an AP a4, ay, ... .a,, we have

d=ag.q - ag

where ay 1 and ay are the (k+1)™ and k™ terms respectively.
For the list of numbers: - 5,- 1, 3,7, ..
ap-a;=-1-(-5)=-1+5=4

ag—ap=3-(-1)=3+1=4

ay-a3=7-3=4

Here, the difference of any two consecutive terms in each case is -4. So, the
given list is an AP whose first term a is -5 and common difference d is 4.

5 E. Question
For the following A.P's write the first term and common difference:
3,1,-1,-3,..

Answer



In general, for an AP a4, ay, ... .a,, we have

d=ag,q - ak

where ay, 1 and ay are the (k+ 1)™ and k" terms respectively.
For the list of numbers: 3,1,- 1,- 3, ..

ap-a;=1-3=-2

ag-ap=-1-1=-1-1=-2

ag-az=-3-(-1)=-3+1=-2

Here, the difference of any two consecutive terms in each case is --2. So, the
given list is an AP whose first term a is 3 and common difference d is -2.

5 E. Question

For the following A.P's write the first term and common difference:

2,2 l 2 E -3,
3 3
Answer
In general, for an AP aq, ay, ... .,a,, we have
d=ay,q - ak

where ay, 1 and ay are the (k+1)™ and k™ terms respectively.

For the list of numbers: 2 , g,g, 3 ..
7 . 7—-6 1
RTHhTZTET T3
8 7 1
d de =—— — =—
2 "2 3 3 3
2 8 9-8 1
d da = —_— = =
73 3 3 3

. . . .1
Here, the difference of any two consecutive terms in each case is 7 So, the

given list is an AP whose first term a is 2 and common difference d is 7

5 G. Question



For the following A.P's write the first term and common difference:

31 1 3
22" 27 2

Answer

In general, for an AP aq, ay, ... .,a,, we have

d=ay,q - ak

where ay, 1 and ay are the (k+1)™ and k™ terms respectively.

i 31 -1 -3
For the list of numbers: 33 3 g

1 3 -2
e R R M

-1 1 =2
S R i

3 —1 -3+1 -2
sw-a=—5-(g) =g =g =

Here, the difference of any two consecutive terms in each case is -1. So, the

given list is an AP whose first term a is 3 and common difference d is -1.

6 A. Question

Which of the following list of numbers form A.R's? If they form an A.P, find
the common difference d and also write its next three terms.

1,-1,-3,-5,

Answer

We have,

ap-a;=-1-1=-2
ag-a=-3-(-1)=-3+1=-2
ag-az=-5-(-3)=-5+3=-2

i.e. ap,1 — a is the same every time.

So, the given list of numbers forms an AP with the common difference d = -2

Now, we have to find the next three terms.



We havea; =1,a, =-1,a3=-3andag =-5
Now, we will find a5, ag and ay;
So,ag=-5+(-2)=-5-2=-7
ag=-7+(-2)=-7-2=-9
anday;=-9+(-2)=-9-2=-11

Hence, the next three terms are -7,-9 and -11

6 B. Question

Which of the following list of numbers form A.R's? If they form an A.P, find
the common difference d and also write its next three terms.

2,4,8, 16, ..

Answer

We have,

ap-a;=4-2=2

ag-a,=8-4=4

ag-a3=16-8=8

i.e. a1 — ak IS not same every time.

So, the given list of numbers do not form an AP.
6 C. Question

Which of the following list of numbers form A.R's? If they form an A.P, find
the common difference d and also write its next three terms.

-2,2,-2,2,-2, ..

Answer

We have,
ap-a;=2-(-2)=2+2=4
ag-ay=-2-2=-4
agy-a3=2-(-2)=2+2=4

i.e. ax4+1 — ak IS not same every time.



So, the given list of numbers do not form an AP.
6 D. Question

Which of the following list of numbers form A.R's? If they form an A.P, find
the common difference d and also write its next three terms.

2 2
1 (1) 141
da 743775 2) " "2

i.e. ay,1 — ay is the same every time.

So, the given list of numbers forms an AP with the common difference d = 0

Now, we have to find the next three terms.

2
1+D 1
d = —— = ——
. 2 2
1
and a; = — -l—[]:—g

1

11
Hence, the next three terms are — e Ealld -3

6 E. Question

Which of the following list of numbers form A.R's? If they form an A.P, find
the common difference d and also write its next three terms.



5 7

I

2,535

Answer

We have,
5_,_5-4 1

BwThTHTET LTS
\ (5) 6—5 1

437 d2 = 2) " "2 T3
7, 7-6 1

BT AT TIT T TS

i.e. ag41 — ay is the same every time.

1
So, the given list of numbers forms an AP with the common difference d = 2
Now, we have to find the next three terms.

Wehavea, =2,a, =-,a; =3,a, =

k3|

7
2

Now, we will find a5, ag and a7

So,as =~ 4+-=-=4
2 2 2
A 8+1 9
a fr = — = —
& 2 2
andaT=E+E=E=5
2 2 2

9
Hence, the next three terms are 4, 3 and 5.

6 F. Question

Which of the following list of numbers form A.R's? If they form an A.P, find
the common difference d and also write its next three terms.

0,-4,-8,-12,
Answer
We have,

az—a1=-4—0=-4



ag-a»=-8-(-4)=-8+4=-4
ag-az3=-12-(-8)=-12+8=-4

i.e. ap,1 — ai is the same every time.

So, the given list of numbers forms an AP with the common difference d = -4
Now, we have to find the next three terms.

We havea; =0,ay =-4,a3 =-8and ag =-12
Now, we will find a5, ag and ay
So,ag=-12+(-4)=-12-4=-16
ag=-16+(-4)=-16-4=-20

anda; =-20+(-4)=-20-4=-24

Hence, the next three terms are -16, -20 and -24

6 G. Question

Which of the following list of numbers form A.R's? If they form an A.P, find
the common difference d and also write its next three terms.

4,10, 16, 22, ..

Answer

We have,

ap-a1=10-4=6

az-a;=16-10=6

ag-az3=22-16=6

i.e. a1 — a is the same every time.

So, the given list of numbers forms an AP with the common difference d = 6
Now, we have to find the next three terms.
We have a; =4, a5 = 10,a3 = 16 and a4 = 22
Now, we will find a5, ag and a;

So,as = 22 + 6 = 28



ag=28+6=34
and ay =34 + 6 =40
Hence, the next three terms are 28, 34 and 40

6 H. Question

Which of the following list of numbers form A.R's? If they form an A.P, find
the common difference d and also write its next three terms.

a, 23, 33, 4a, ...

Answer

We have,

ap-aj=2a-a=a

ag-apy=3a-2a=a

ag-az=4a-3a=a

i.e. ayg,1 — ay is the same every time.

So, the given list of numbers forms an AP with the common difference d = a
Now, we have to find the next three terms.
We have a; =a,ay = 2a,a3 =3aand a4 = 4a
Now, we will find as, ag and ay

So,ag =4a+a=>5a

ag=5a+a=6a

anday =6a+a=7a

Hence, the next three terms are 5a, 6a and 7a
6 1. Question

Which of the following list of numbers form A.R's? If they form an A.P, find
the common difference d and also write its next three terms.

-1.2,-3.2,-52,-7.2,..
Answer

We have,



ap-a;=-32-(-12)=-32+12=-20
ag-ap=-52-(-32)=-52+32=-20
ag-az3=-72-(-52)=-72+52=-20

i.e. ap,1 — ai is the same every time.

So, the given list of numbers forms an AP with the common difference d = -2
Now, we have to find the next three terms.

We havea; =-1.2,a5 =-3.2,a3=-5.2and a4 =-7.2
Now, we will find as, ag and ay

So,ag =-72+(-2)=-72-2.0=-9.2
ag=-92+(-2)=-92-20=-11.2

anda; =-11.2 + (-2) =-11.2-2.0=-13.2

Hence, the next three terms are -9.2,-11.2 and -13.2
6 J. Question

Which of the following list of numbers form A.R's? If they form an A.P, find
the common difference d and also write its next three terms.

Answer

We have,
ay-a;=V12-V3=2V3-V/3=+3

a3 -ay =V48-V12=4V3 - 2V3 =2v3
ag-a3=v192-48=8V3-4V3=43
i.e. a1 — ak IS not same every time.

So, the given list of numbers do not form an AP.
6 K. Question

Which of the following list of numbers form A.R's? If they form an A.P, find
the common difference d and also write its next three terms.

a a2 asat .



Answer

We have,

ay-a;=a’-a= -1
2-aj=a“-a=af(a-1)
a3—a2=a3—a2=a2[a—1)
ag-az=at-ad=ad@a-1)

i.e. a1 — ak is not same every time.

So, the given list of numbers does not form an AP.
6 L. Question

Which of the following list of numbers form A.R's? If they form an A.P, find
the common difference d and also write its next three terms.

1,3,9727,..

Answer

We have,

ap-a;=3-1=2
az-a,=9-3=6
ag-az3=27-9=18

i.e. a1 — ak is not same every time.

So, the given list of numbers does not form an AP.
6 M. Question

Which of the following list of numbers form A.R's? If they form an A.P, find
the common difference d and also write its next three terms.

12,22,32, 42 .,

Answer

We have,
ay-a;=2%2-(1)%=4-1=3
az-a,=3%2-(2)%2=9-4=5

ag-a3=4%2-(3)2=16-9=7



i.e. a1 — ak IS not same every time.

So, the given list of numbers does not form an AP.
6 N. Question

Which of the following list of numbers form A.R's? If they form an A.P, find
the common difference d and also write its next three terms.

12,52,72,72, ..

Answer

We have,
ay-a;=5%-(1)%=25-1=24
ag-ap=72-(5)?=49-25=24
ag-ag=7%-(7)?=0

l.e. a41 — ak is not same every time.

So, the given list of numbers do not form an AP.
6 0. Question

Which of the following list of numbers form A.R's? If they form an A.P, find
the common difference d and also write its next three terms.

12,32,52,72, ..

Answer

We have,
ay-a;=3%2-(1)%2=9-1=8
ag-a;=5%-(3)2=25-9=16

ag - az=7%-(5)%=49 - 25 =24

i.e. a1 — ak is not same every time.

So, the given list of numbers does not form an AP.
7 A. Question

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



The salary of a teacher in successive years when starting salary is Rs. 8000,
with an annual increment of Rs. 500.

Answer

Salary for the 15t year = Rs. 8000
and according to the question,

There is an annual increment of Rs. 500

= The salary for the 2" year = Rs. 8000 + 500 = Rs.8500

Now, again there is an increment of Rs. 500

= The salary for the 3" year = Rs. 8500 +500 = Rs. 9000
Therefore, the series is

8000, 8500, 9000, ...
Difference between 2" term and 15t term = 8500 - 8000 = 500

Difference between 39 term and 29 term = 9000 - 8500 = 500
Since, the difference is same.

Hence, salary in successive years are in AP with common difference d = 500
and first term a is 8000.

7 B. Question

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

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

Answer

Taxi fare for 1km = 15

According to question, Rs. 8 for each additional km
= Taxi fare for 2km = 15 + 8 =23

and Taxi fare for 3km =23 + 8 =31

Therefore, series is

15, 23,31,...

Difference between 2" and 15t term = 23 - 15 =8



Difference between 3™ and 2" term =31 -23=8
Since, difference is same.

Hence, the taxi fare after each km form an AP with the first term, a = Rs. 15
and common difference, d = Rs. 8

7 C. Question

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

The lengths of the rungs of a ladder when the bottom rung is 45cm, and
length of rungs decrease by 2 cm from bottom to top.

Answer

The length of the bottom rung = 45cm
According to the question,

Length of rungs decreases by 2cm from bottom to top. The lengths (in cm) of
the 15t 27d 3t from the bottom to top respectively are 45, 43, 41, ...

Difference between 24 and 15t term = 43 - 45 = -2

Difference between 3™ and 279 term = 41 - 43 =-2

Since, the difference is same.

Hence, the length of the rungs form an AP witha=45cm and d =-2 cm.
7 D. Question

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

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

Answer



Original Amount = Rs. 10,000

Interest earned in first year = 10,000 x 8%

8
= 10,000 Xﬁ

=Rs 800
Total amount outstanding after one year = Rs 10000 + 800

=Rs 10800

Now, interest earned in 2" year = 10800 x % = Rs.864

Total amount outstanding after 279 year = Rs10800 + 864

=Rs 11664

Interest earned in 3" year = 11664 X %

=Rs 933.12

Total amount outstanding after 3" year = Rs 11664 + 933.12
=Rs 12597.12

Therefore, the series is

10800, 11664, 12597.12,...

Difference between second and first term = 11664 - 10800

= 864

Difference between third and second term = 12597.12 - 11664
=933.12

Since the difference is not same

Therefore, it doesn’t form an AP.

7 E. Question

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

The money saved by Sudha in successive years when she saves Rs. 100 the
first year and increased the amount by Rs. 50 every year.

Answer



The money saved by Sudha in the first year = Rs. 100
According to the question,

Sudha increased the amount by Rs. 50 every year

= The money saved by Sudha in a 2" year = Rs. 100 +50

=Rs. 150

The money saved by Sudha in a 3rd year = Rs. 150 + 50
=Rs. 200
Therefore, the series is

100, 150, 200, 250,...
Difference in the 2" term and 15t term = 150 - 100 = 50

Difference in the 3™ term and 29 term = 200 - 150 = 50
Since the difference is the same.

Therefore, the money saved by Sudha in successive years form an AP with a =
Rs 100 and d =Rs 50

7 F. Question

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

Number of pairs of rabbits in successive months when the pair of rabbits is
too young to produce in their first month. In the second month and every
subsequent month, they produce a new pair. Each new pair of rabbits pr a
new pair in their second months and every subsequent month (see Fig.)
(assume that no rabbit dies).
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Answer

Assuming that no rabbit dies,

the number of pairs of rabbits at the start of the 15t month = 1
the number of pairs of rabbits at the start of the 2"4 month = 1
the number of pairs of rabbits at the start of the 3™ month = 2
the number of pairs of rabbits at the start of the 4™ month = 3

the number of pairs of rabbits at the start of the 5t month = 5
Therefore, the series is

1,1,2735,8,.

Difference between 2" and 15t term=1-1=0

Difference between 3'9 and 2" term=2-1=1
Since, the difference is not same.

Therefore, the number of pair of rabbits in successive months are 1,1,2,3,5,8,...
and they don’t form an AP.

7 G. Question

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

The values of an investment after 1, 2, 3, 4, ... years if after each subsequent
year it increases by 5/4 times the initial investment.

Answer

Let the initial investment be I,

After one year it increases by i I,
So the investment becomes, | +§ |
9
=]
4
At the end of 2" year it again increase to i I,

So the investment becomes, (I +::; | +i [)



9. 5
—(; | * 1)
4
4
At the end of the 3rd year it again increases to E |

So the investment becomes (I + i [ +§ [ -f 1)

19
=

4
Therefore the series is:

L2020 S
4’ a4
Now difference between 279 and 15t term is z [-1= EI

difference between 39 and 2" term is ? I—z [==1

5
4
Since the difference is same,

Hence the obtained series is an A.P.

Exercise 8.2

1 A. Question

Find the indicated terms in each of the following arithmetic progression:
1,6,11, 16, .., ty,

Answer

Given: 1, 6, 11, 16, ...

Here,a=1

d=ay;-a;=6-1=5

andn=16

We have,



t,=a+(n-1)d
So,t16=1+ (16 - 1)5
=1+ 15x5
t1g=1+75

t16 =76

1 B. Question

Find the indicated terms in each of the following arithmetic progression:
a=3,d=2;;t, t1p
Answer
Giventa=3,d=2

To find: t,, and tq
We have,
t,=a+(n-1)d
t,=3+(n-1)2
=3+2n-2
ty=2n+1
Now,n=10
So,t19=3+ (10 - 1)2
=3 +9x2

t10=3 +18

t10=21

1 C. Question

Find the indicated terms in each of the following arithmetic progression:
—3,—1/2,2,..;t10,
Answer

) 1
Given: —3, — . 2, ...



Here,a=-3

q 1 (—3) -1+6 5
TR TR T2 T2

andn=10

We have,

t,=a+(n-1)d

S0,t30= —3+ (10— 1)2

3+9><5
B 2
—6+ 45
2
39
tm:E

1 D. Question

Find the indicated terms in each of the following arithmetic progression:
a=21,d=—>5;t, t5
Answer
Given:a=21,d=-5

To find: t,, and t5

We have,
t,=a+(n-1)d

t, =21+ (n-1)(-5)
=21-5n+5

t, =26 - 5n

Now, n = 25

So, tys =21 + (25 - 1)(-5)
=21+ 24 x (-5)

tys = 21 - 120



tog = -99

2. Question

Find the 10th term of the A.P. 10, 5,0, — 5, —

Answer

Given: 10, 5, 0, -5, -10,...
To find: 10t term i.e. tq
Here,a=10
d=ay;-a;=5-10=-5
and n=10

We have,
t,=a+(n-1)d

t10 =10 + (10 - 1)(-5)
=10+9 x -5
t10=10-45

0= -35

Therefore, the 10 term of the given is -35.

3. Question

37

Find the 10th term of the A.P. 1; —. l
5 55

Answer

Given:l—_a,g,%,—l

Here,a:l—_3

q 7 13 6

2 "1 5 5 5
and n=10

We have,

10, ...

L.



t,=a+(n-1)d

13 6

t 13+9 —°
= — w —
10 5 5
: 13 — 54

10 — 5

: 41

10 — 5

Therefore, the 10% term of the given AP is — s

4. Question

Find the sum of 20th and 25th terms of A.P. 2,5, 8, 11, ...
Answer

Given: 2,5, 8,11, ...
Here,a=2
d=ay;-a;=5-2=3
and n = 20

We have,
t,=a+(n-1)d
tro=2+(20-1)(3)
th)p=2+19x3
=2+57

ty0 =59

Now, n =25

tos =2+ (25-1)(3)
t)s=2+24x3

t25=2+72



tyg =74
The sum of 20™ and 25™ terms of AP =ty + tyc = 59 + 74 = 133

5 A. Question

Find the number of terms in the following A.P.'s
6,3,0,—3,...,-36

Answer
Here,a=6,d=3-6=-3and1=-36
wherel=a + (n-1)d
=-36=6+(n-1)(-3)
=-36=6-3n+3

=-36=9-3n

= -36-9=-3n

= -45=-3n

—45

—— =15
-3

=1 =

Hence, the number of terms in the given AP is 15
5 B. Question

Find the number of terms in the following A.P.'s

Answer

Here, a =

ol

We have,

l=a+(n-1)d



10 5+ . >{1
= — = — — —
3 g (mmLXxg
10 5 . 1
- - = —_ W —
=;-3 6 (n ) 6
EX(EU_E) .
= c =n
=>15=n-1

>n=16

Hence, the number of terms in the given AP is 16.
6. Question

Determine the number of terms in the A.P. 3,7, 11, ..., 399. Also, find its 20th
term from the end.

Answer
Here,a=3,d=7-3=4and1 =399
To find : n and 20 term from the end
We have,

I=a+(n-1)d
=399=3+(n-1)x4
=399-3=4n-4

= 396 +4=4n

= 400 = 4n

= n=100

So, there are 100 terms in the given AP
Last term = 100th

Second Last term = 100 — 1 = 99th

Third last term = 100 - 2 = 98th

And so, on

20" term from the end = 100 - 19 = 815t term



The 20™ term from the end will be the 815t term.
So, tgy = 3 + (81 - 1)(4)

tg1 =3+80x4

tg1 =3 + 320

tg1 = 323

Hence, the number of terms in the given AP is 100, and the 20 term from
the last is 323.

7 A. Question

Which term of the A.P.5,9,13,17, ..is 81?
Answer

Here,a=5,d=9-5=4anda, =81

To find : n

We have,

ap,=a+(n-1)d

=81=5+(n-1)x4

=81=5+4n-4

=>81=4n+1

= 80 =4n

=>n=20

Therefore, the 20™ term of the given AP is 81.
7 B. Question

Which term of the A.P.14,9,4,-1,- 6, ..is- 417
Answer

Here,a=14,d=9- 14=-5and a,, = -41

To find : n

We have,

ap=a+(n-1)d



= -41=14+(n-1) x (-5)

= -41=14-5n+5

= -41=19-5n

=-41-19=-5n

= -60=-5n

=>n=12

Therefore, the 12th term of the given AP is -41.
7 C. Question

Which term of A.P. 3,8, 13, 18, ... is 88?
Answer
Here,a=3,d=8-3=5anda, =88
To find : n

We have,

ap,=a+(n-1)d
=88=3+(n-1)x(5)
=88=3+5n-5

= 88=-2+5n

=88 + 2 =5n

= 90 =5n

=>n=18

Therefore, the 18th term of the given AP is 88.

7 D. Question

q
Which term of AP. = 1_11_11_, s 3?

6 06 3

Answer

Here, a =

[



d= a, :;11—1—E=E=E
6 6 6

anda, =3

We have,

a,=a+(n-1)d

324 1y x
=3=- —1) x =
g T (=1 xg

3.2 1 x
=3 ——=(n— -
g = (=D Xxg

6 (18—5) .
=6 X =n-
6

=>13=n-1

=>n=14

Therefore, the 14™ term of a given AP is 3.
7 E. Question

Which term of A.P. 3, 8,13, 18, ..., is 248 ?
Answer
Here,a=3,d=8-3=5anda,, = 248

To find : n

We have,

ap=a+(n-1)d

= 248=3+(n-1) x (5)

= 248=3+5n-5

= 248 =-2 +5n

= 248 +2="5n

= 250 =5n

= n=50

Therefore, the 50™ term of the given AP is 248.



8 A. Question

Find the 6th term from end of the A.P. 17, 14, 11,... - 40.
Answer

Here,a=17,d=14-17=-3 and 1 =-40

wherel =a + (n- 1)d

Now, to find the 6th term from the end, we will find the total number of terms
in the AP.

So,-40 =17 + (n - 1)(-3)

=-40=17-3n+3

= -40=20- 3n
= -60=-3n
=>n=20

So, there are 20 terms in the given AP.
Last term = 20th

Second last term = 20 - 1 = 19th

Third last term = 20 - 2 = 18th

And so, on

So, the 6" term from the end = 20 - 5 = 15t term
So,ap=a+(n-1)d

= ay5=17+ (15- 1)(-3)

=>a15=17+14x -3

= a5 =17 - 42

= ajg=-25

8 B. Question

Find the 8th term from end of the A.P. 7, 10, 13, .., 184.
Answer

Here,a=7,d=10-7=3and 1 =184



wherel=a+ (n-1)d

Now, to find the 8th term from the end, we will find the total number of terms
in the AP.

S0,184 =7+ (n-1)(3)

= 184=7+3n-3

= 184 =4+ 3n

= 180 =3n

=>n=60

So, there are 60 terms in the given AP.
Last term = 60t

Second last term = 60 - 1 = 59t
Third last term = 60 - 2 = 58th

And so, on

So, the 8 term from the end = 60 - 7 = 53™ term
So,ap=a+(n-1)d

= ag3=7+(53-1)(3)
=>ag3=7+52x3

=>ag3=7+156

= ag3 = 163

9 A. Question

Find the number of terms of the A.P.
6,10, 14, 18, .., 174?

Answer
Here,a=6,d=10-6=4and1 =174
wherel=a + (n-1)d

=174 =6+ (n - 1)(4)

=>174=6+4n-4



= 174=2+4n
= 174 -2 =4n
= 172 =4n

172 43
= = —=
n n

Hence, the number of terms in the given AP is 43
9 B. Question

Find the number of terms of the A.P.
7,11, 15, .., 139?

Answer
Here,a=7,d=11-7=4and]1 =139
wherel=a + (n-1)d

= 139=7+(n-1)(4)
=139=7+4n-4

= 139=3 +4n

= 139-3=4n

= 136 =4n

136 34
=n=—-=
4

Hence, the number of terms in the given AP is 34
9 C. Question

Find the number of terms of the A.P.

41, 38, 35, .., 8?

Answer

Here,a=41,d=38-41=-3and1 =8
wherel=a + (n-1)d

=>8=41+ (n-1)(-3)

=58=41-3n+3



= 8=44-3n

=>8-44=-3n
= -36=-3n
—36 12
=N=——=
-3

Hence, the number of terms in the given AP is 12
10. Question

Find the first negative term of sequence 999, 995, 991, 987, ...
Answer

AP =999, 995,991, 987,...
Here,a=999,d =995 - 999 = -4
ap <0

=a+(n-1)d<0

=999 +(n-1)(-4)<0
=999-4n+4<0

= 1003 -4n<0

= 1003 < 4n

1003 <
== —
P n

= n > 250.75

Nearest term greater than 250.75 is 251
So, 2515t term is the first negative term
Now, we will find the 2515t term
a,=a+(n-1)d

= azsq =999 + (251 - 1)(-4)

= ays1 =999 + 250 x -4

= ay5; = 999 - 1000



=ays1=-1

=, =1 is the first negative term of the given AP.
11. Question

Is51 aterm of the A.P.5, 8, 11, 14, ..7
Answer

AP =5,8,11, 14, ...
Here,a=5andd=8-5=3

Let 51 be a term, say, nth term of this AP.
We know that

a,=a+(n-1)d

So,51 =5+ (n-1)(3)

=51=5+3n-3

=51=2+3n
=51-2=3n
=49 =3n
49
=~n=§

But n should be a positive integer because n is the number of terms. So, 51 is
not a term of this given AP.

12. Question

1 1
IsS56atermofthe AP. 44— 55— .6....7
~ -
Answer
AP=4,—,5,%,5,
Here,a=4andd = 5 _s_ 108 1
2 2 2

Let 56 be a term, say, nth term of this AP.

We know that



ap,=a+(n-1)d
50,56 = 4 + (n-1) X3

= 2x(56-4)=n-1

=2x52=n-1

= 104=n-1

= 105=n

Hence, 56 is the 105t term of this given AP.
13. Question

The 7th term of an A.P. is 20 and its 13th term is 32. Find the A.P. [CBSE
20041

Answer

We have

ay=a+(7-1)d=a+6d=20..(1)
andajz=a+(13-1)d=a+12d =32 ...(2)

Solving the pair of linear equations (1) and (2), we get
a+6d-a-12d=20-32

=-6d=-12

=>d=2

Putting the value of d in eq (1), we get

a+6(2)=20
=>a+12=20
=>a=8

Hence, the required AP is 8, 10, 12, 14,...
14. Question

The 7th term of an A.P. is — 4 and its 13th term is — 16. Find the A.P. [CBSE
20041

Answer



We have

ay=a+(7-1)d=a+6d=-4..(1)
andajz=a+(13-1)d=a+12d=-16...(2)

Solving the pair of linear equations (1) and (2), we get
a+6d-a-12d=-4- (-16)

=>-6d=-4+16

=-6d=12

>d=-2

Putting the value of d in eq (1), we get

a+6(-2)=-4
=>a-12=-4
=>a=8

Hence, the required AP is 8, 6, 4, 2,...

15. Question

The 8th term of an A.P.is 37, and its 12th term is 57. Find the A.P.
Answer

We have

ag=a+(8-1)d=a+7d=37..(1)
andajp=a+(12-1)d=a+11d =57 ...(2)

Solving the pair of linear equations (1) and (2), we get
a+7d-a-11d=37-57

= -4d=-20

=d=5

Putting the value of d in eq (1), we get

a+7(5)=37

= a+35=37

=>a=2



Hence, the required AP is 2, 7,12, 17,...
16. Question

Find the 10th term of the A.P. whose 7th and 12th terms are 34 and 64
respectively.

Answer

We have

ay=a+(7-1)d=a+6d=34..(1)
andajp=a+(12-1)d=a+11d =64 ...(2)

Solving the pair of linear equations (1) and (2), we get
a+6d-a-11d=34- 64

= -5d=-30

>d=6

Putting the value of d in eq (1), we get

a+6(6)=34
=>a+36=34
=>a=-2

Hence, the required AP is -2, 4, 10, 16,...
Now, we to find the 10t term
So,ap=a+(n-1)d
ajp=-2+(10-1)6

a10=-2+9x%x6

ajp =52

17 A. Question

For what value of n are the nth term of the following two A.P's the same. Also
find this term

13,19, 25, .. and 69, 68, 67, ...

Answer



15t AP = 13,19, 25, ...
Here,a=13,d=19-13=6
and 2" AP = 69, 68, 67, ...
Here,a=69,d=68 - 69=-1
According to the question,
13+(n-1)6=69 + (n-1)(-1)
=>13+6n-6=69-n+1
=>7+6n=70-n
=>6n+n=70-7

= 7n =63

=>n=9

9th term of the given AP’s are same.

Now, we will find the 9! term
We have,
ap=a+(n-1)d

ag=13+(9-1)6
ag=13+8x6

ag =13 +48

ag =61

17 B. Question

For what value of n are the nth term of the following two A.P's the same. Also
find this term

23,25,27,29,..and - 17,- 10, - 3,4, ..
Answer

15t AP = 23, 25,27, 29, ...
Here,a=23,d=25-23=2

and 2" AP =-17,-10,- 3,4, ..



Here,a=-17,d=-10- (-17)=-10+17=7
According to the question,
23+(n-1)2=-17+(n-1)7
=23+2n-2=-17+7n-7
=>21+2n=-24+7n

=>2n-7n=-24-21

= -5n=-45

=>n=9

9th term of the given AP’s are same.

9th term

Now, we will find the
We have,
ap=a+(n-1)d
ag=23+(9-1)2
ag=23+8x2
ag=23+16

ag =39

17 C. Question

For what value of n are the nth term of the following two A.P's the same. Also
find this term

24,20,16,12,..and - 11,-8,-5,- 2, ..
Answer

15Y AP = 24, 20,16, 12, ..
Here,a=24,d=20-24=-4

and 2" AP =-11,-8,- 5,- 2, ..
Here,a=-11,d=-8-(-11)=-8+11=3
According to the question,

24+ (n-1)(-4)=-11+(n-1)3



=>24-4n+4=-11+3n-3

= 28-4n=-14+ 3n

= 28+ 14 =3n + 4n

= 7n =42

=>n=6

6 term of the given AP’s are same.
Now, we will find the 6™ term

We have,

ap=a+(n-1)d

ag =24+ (6-1)(-4)
ag=24+5x-4
ag=24-20

ag =4

17 D. Question

For what value of n are the nth term of the following two A.P's the same. Also
find this term

63, 65,67, ..and 3, 10,17, ...
Answer

15t AP = 63, 65, 67, ...
Here,a=63,d=65-63=2
and 2"4 AP = 3,10, 17, ...
Here,a=3,d=10-3=7
According to the question,
63+(n-1)2=3+(n-1)7
=>63+2n-2=3+7n-7
=>61l+2n=7n-4

= 65=7n-2n



= 5n =65

=>n=13

13™ term of the given AP’s are same.
Now, we will find the 13t term
We have,

ap=a+(n-1)d

aj3 =63+ (13-1)2
a;3=63+12x2

aj3 =63 +24

aj3 =87

18 A. Question

In the following A.P, find the missing terms:

500, 91

2
Answer
Here,a=5,n=4and! = ?
We have,
l=a+(n-1)d

19

=19=10+6d

=9 =6d

q 9 3

= [ —
6 2

So, the missing terms are -

10+3 13

2 2

a2=a+d=5+§=



az=a+2d=5+2X-=5+3=38

. 13
Hence, the missing terms are 5 and 8

18 B. Question

In the following A.P, find the missing terms:
54, 0,0, 42

Answer

Here,a=54,n=4and1 =42

We have,

l=a+(n-1)d

=42 =54+ (4 - 1)d

=42 =54 + 3d
=-12 =3d
d=_2_ 4
=1 fr = —
3

So, the missing terms are -
ay=a+d=54-4=50
ag=a+2d=54+2(-4)=54-8=46
Hence, the missing terms are 50 and 46
18 C. Question

In the following A.P, find the missing terms:
-4,00,00 6

Answer

Here,a=-4,n=6and1 =6

We have,

l=a+(n-1)d

=26=-4+(6-1)d

=6 =-4+5d



=10=5d

d=—=2
—0=7

So, the missing terms are —
apg=a+d=-4+2=-2
ag=a+2d=-4+2(2)=-4+4=0
ay=a+3d=-4+3(2)=-4+6=2
as=a+4d=-4+4(2)=-4+8=4

Hence, the missing terms are -2, 0, 2 and 4
18 D. Question

In the following A.P, find the missing terms:
0,13,0, 3

Answer

Given:ap =13 and a4 = 3

We know that,

a,=a+(n-1)d

ay=a+(2-1)d

13=a+d..(i)

andag=a+(4-1)d

3=a+3d..(ii)

Solving linear equations (i) and (ii), we get
a+d-a-3d=13-3

= -2d =10

=d=-5

Putting the value of d in eq. (i), we get
a-5=13

=>a=18



Now,ag=a+2d=18+2(-5)=18-10=8
Hence, the missing terms are 18 and 8

18 E. Question

In the following A.P, find the missing terms:
7,000,227

Answer

Here,a=7,n=5and1 =27

We have,

l=a+(n-1)d

=27=7+(5-1)d

=27=7+4d

=20=4d

20
=7 =

=d
So, the missing terms are -
ay=a+d=7+5=12
ag=a+2d=7+2(5)=7+10=17
ag=a+3d=7+3(5)=7+15=22

Hence, the missing terms are 12, 17 and 22
18 F. Question

In the following A.P, find the missing terms:
2,0, 26

Answer

Here,a=2,n=3and 1 =26

We have,

l=a+(n-1)d

=26=2+(3-1)d



=26=2+2d

=24=2d
d 24 12
=d= > =

So, the missing terms are -
ay=a+d=2+12=14

Hence, the missing terms is 14

18 G. Question

In the following A.P, find the missing terms:
0,0,13,0,0, 22

Answer

Given: agz = 13 and ag = 22

We know that,

ap=a+(n-1)d

ag=a+(3-1)d

13=a+2d..(i)

andag=a+(6-1)d

22 =a+5d ...(ii)

Solving linear equations (i) and (ii), we get
a+2d-a-5d=13-22

=-3d=9

=d=3

Putting the value of d in eq. (i), we get

a+2(3)=13
=2>a+6=13
=>a="7

Now,ay =a+d=7+3=10



agy=a+3d=7+33)=7+9=16
as=a+4d=7+4(3)=7+12=19

Hence, the missing terms are 7, 10, 16 and 19
18 H. Question

In the following A.P, find the missing terms:
-4,00,0,6

Answer

Here,a=-4,n=5and1=6

We have,

l=a+(n-1)d

=>6=-4+(5-1)d

=6 =-4+4d
=10=4d
q 10 5
=1 = — = —
4 2

So, the missing terms are -

ayza+d=—44-=—""_

2 2 2
ag=a+2d=—4+2x2=—4+5=1
ag=a+3d==—4+3x2=—""=-

o -3 1
Hence, the missing terms are < 1 and 3

18 I. Question

In the following A.P, find the missing terms:
0, 38, o,0,0, - 22

Answer

Given: ay = 38 and ag = -22

We know that,



ap,=a+(n-1)d

ay=a+(2-1)d

38=a+d...(i)

and ag =a +(6 - 1)d

-22=a+5d ...(ii)

Solving linear equations (i) and (ii), we get
a+d-a-5d=38-(-22)

= -4d = 60

=d=-15

Putting the value of d in eq. (i), we get
a+(-15)=38

=a-15=38

=a=>53

Now,az =a+2d=53+2(-15)=53-30=23
ag=a+3d=53+3(-15)=53-45=8
ags=a+4d=53+4(-15)=53-60=-7
Hence, the missing terms are 53, 23, 8 and -7
19 A. Question

[f 10th term of an A.P.is 52 and 17th term is 20 more than the 13th term, find
the A.P.

Answer

Given:ajg=>52andaj7 =20 +aj3
Now,a, =a+ (n-1)d

ajp=a+ (10 - 1)d
52=a+9d...(i)

and a;7 =20 + a3

a+(17-1)d=20+a+ (13- 1)d



=>a+16d=20+a+12d

= 16d -12d = 20

= 4d =20

=>d=5

Putting the value of d in eq. (i), we get
a+9(5)=52

=>a+45=52

=>a=52-45

=>a="7

Therefore, the AP is 7,12, 17, ...

19 B. Question

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

Given: 3, 15, 27, 39, ...

First we need to calculate 54 term.
We know that

ap=a+(n-1)d
Here,a=3,d=15-3 =12 and n = 54
So,ag4 =3 + (54 - 1)12

= agg =3 +53 x 12

= agy =3+ 636

= agy = 639

Now, the term is 132 more than ag4 is 132 + 639 =771

Now,
a+(n-1)d=771
=3+(n-1)12=771

=3+12n-12=771



= 12n=771+12-3

= 12n =780

=>n=65

Hence, the 65 term is 132 more than the 54 term.
20. Question

Which term of the A.P. 3, 10, 17, 24, ... will be 84 more than its 13th term ?
Answer

Given: 3,10, 17, 24, ..

First we need to calculate 13t term.

We know that

a,=a+(n-1)d
Here,a=3,d=10-3=7andn=13
So,a;3=3+(13-1)7

=>a13=3+12x7

= aj3=3+84

= ay3=87

Now, the term is 84 more than a;3is 84 + 87 =171
Now,

a+(n-1)d=171

=23+(n-1)7=171

=>3+7n-7=171

=7n=171+7-3

= 7n=175

=>n=25

Hence, the 25 term is 84 more than the 13™ term.

21. Question



The 4th term of an A.P. is zero. Prove that its 25th term is triple its 11th term.
Answer

Given:az =0

To Prove: ays =3 x ajq

Now,az =0

=>a+3d=0

= a=-3d

We know that,

a,=a+(n-1)d

a1 =-3d+ (11 - 1)d [from (i)]

a11 = -3d +10d
a11 = 7d (ll)
Now,

ass=a+(25-1)d

ays = -3d + 24d [from(i)]
ays =21d

ays=3x7d

ayc =3 x agq [from(ii)]
Hence Proved

22. Question

If 10 times the 10th term of an A.P. is equal to 15 times the 15th term, show
that its 25th term is zero.

Answer
Given: 10 x a1 =15 x ay5
To Prove: aps =0

Now,

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



= 10a + 90d = 15a + 210d

= 10a - 15a=210d - 90d

= -5a=120d
= a=-24d ...(1)
Now,
a,=a+(n-1)d

azs =-24d + (25 - 1)d [from (i)]
ays =-24d + 24d

as =0

Hence Proved

23. Question

[f (m + 1)th term of an A.P. is twice the (n + 1)th term, prove that (3m + 1)th
term is twice the (m + n + 1)th term.

Answer

Given: apy4+1 = 2ap41

To Prove: agpy+1 = 2am4+n+1
Now,

ap=a+(n-1)d
Sape;=a+m+1-1)d
= ap+1 =a+md
andaj,q=a+(n+1-1)d
= apy1 =a+nd

Given: apy4+1 = 2ap41
a+md = 2(a + nd)

= a+md=2a+ 2nd

> md-2nd=2a-a

= d(m - 2n) =a ...(i)



Now,
amen+1=a+(m+n+1-1)d
=a+ (m+n)d

=md - 2nd + md + nd [from (i)]
=2md - nd

am+n+1 = d (2m - n) ...(ii)
agm+1=a+(Bm+1-1)d
=a+3md

=md - 2nd + 3md [from (i)]
=4md - 2nd

= 2d(2m - n)

a3m+1 = 2am+n+1 [from (ii)]
Hence Proved

24. Question

t
If t, be the nth term of an A.P. such that —

Answer

) t, 2
Given: — = -
t, 3

To find: :—j

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

t4_a+[4—1)d_2
t, a+(7—-1)d 3

a+ 3d
=1 =
a+ 6d

2
3



= 3(a+3d) = 2(a+6d)
= 3a+9d=2a+12d
= 3a-2a=12d-9d
= a=3d..(i)

t. a+(8—1)d 3d+7d 1o0d 10 _
Now, = = = = — = — [from (i
ts at(9-1)d 2d+8d 11d 11 [ (1)]

25. Question

Find the number of all positive integers of 3 digits which are divisible by 5.
Answer

The list of 3 digit numbers divisible by 5 is:

100, 105, 110,...,995

Herea =100,d =105-100=5,a, =995

We know that

ap=a+(n-1)d

995 =100+ (n- 1)5

= 895 = (n - 1)5
=179=n-1
= 180=n

So, there are 180 three- digit numbers divisible by 5.
26. Question

How many three digit numbers are divisible by 7.
Answer

The list of 3 digit numbers divisible by 7 is:

105,112, 119,....994
Herea=105,d=112-105=7,a, =994

We know that

a,=a+(n-1)d



994 =105 + (n - 1)7

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

So, there are 128 three- digit numbers divisible by 7.
27. Question

If t, denotes the nth term of an A.P, show that t;;, + t)4m = 2 tman-

Answer

To show: ty, + tonem = 2 tpan

Taking LHS
tm*+*tpem=a+(m-1)d+a+(2Zn+m-1)d
=2a+md-d+2nd+md-d
=2a+2md + 2nd - 2d
=2{a+(m+n-1)d}

= 2tmen

= RHS

~LHS = RHS

Hence Proved

28. Question
Findaif5a+2,4a-1,a+2arein A.P.
Answer
Let5a+2,4a-1,a+2arein AP

So, first term a = 5a + 2

d=4a-1-5a-2=-a-3



l=a+(n-1)d
=>a+2=5a+2+(3-1)(-a-3)
=>a+2-5a-2=-3a-9+a+3
=>-4a=-2a-6

=>-4a+2a=-6

=>a=3
29. Question

nth term of a sequence is 2n + 1. [s this sequence an A.P.? If so find its first
term and common difference.

Answer

We know that nth term of an A.P is given by,
ap=a+(n-1)d

Now equating it with the expression given we get,
2n+l=a+(n-1)d

2n+1l=a+nd-d

2n+1=nd+(a-d)

Equating both sides we get,

d=2anda-d=1

So we get,

a=3andd=2.

So the first term of this sequence is 3, and the common difference is 2.
30. Question

The sum of the 4th and Sth terms of an A.P. is 24 and the sum of the 6th and
10th terms is 44. Find the first three terms of A.P.

Answer
Given: a4 + ag = 24

>a+3d+a+7d=24



= 2a+10d =24 ..(i)

and ag + a1g = 44

= a+bd+a+9d=44

= 2a + 14d = 44 ...(ii)

Solving Linear equations (i) and (ii), we get
2a+10d-2a-14d=24-44

= -4d =- 20

=>d=5

Putting the value of d in eq. (i), we get
2a+10x5 =24

= 2a+50=24

= 2a=24-50

= 2a=-26

=>a=-13

So, the first three terms are -13, -8, -3.
31. Question

A person was appointed in the pay scale of Rs. 700-40-1500. Find in how
many years he will reach maximum of the scale.

Answer

Let the required number of years = n
Given t,, = 1500, a= 700, d = 40

We know that,

ty,=a+(n-1)d

= 1500=700 + (n - 1)40

= 800 = (n- 1)40

=20=n-1

=>n=21



Hence, in 21years he will reach maximum of the scale.
32. Question

A sum of money kept in a hank amounts to Rs. 600/- in 4 years and Rs. 800/-
in 12 years. Find the sum and interest carried every year.

Answer

Let the required sum = a

and the interest carried every year = d
According to question,

In 4years, a sum of money kept in bank account = Rs. 600
ie ts =600=a+4d=600..(i)

and in 12 years, sum of money kept = Rs. 800
i.e.t;3=800=a+ 12d =800 ...(ii)

Solving linear equations (i) and (ii), we get
a+4d-a-12d =600 - 800

= - 8d=-200

=d=25

Putting the value of d in eq.(i), we get
a+4(25) =600

= a+ 100 =600

= a =500

Hence, the sum and interest carried every year is Rs 500 and Rs 25
respectively.

33. Question

A man starts repaying, a loan with the first instalment of Rs. 100. If he
increases the installment by Rs. 5 every month, what amount he will pay in
the 30th instalment?

Answer

The first instalment of the loan = Rs. 100

The 29 instalment of the loan = Rs. 105



The 3" instalment of the loan = Rs. 110

and so, on

The amount that the man repays every month forms an AP.
Therefore, the series is

100, 105, 110, 115,...

Here,a=100,d =105-100=5

We know that,

ap=a+(n-1)d

azp =100+ (30 - 1)5

= agg=100+29 x5

= azg =100 +145

= azg = 245

Hence, the amount he will pay in the 30t installment is Rs 245.

Exercise 8.3
1. Question

Three numbers are in A.P. Their sum is 27 and the sum of their squares is 275.
Find the numbers.

Answer

Let the three numbers arein AP =a,a+d,a+ 2d
According to the question,

The sum of three terms = 27

=a+(a+d)+(a+2d)=27

= 3a+3d=27
=>a+d=9
=a=9-d..(i)

and the sum of their squares = 275

= a2+ (a+d)?+(a+2d)? =275



= (9-d)? + (9)% + (9 - d +2d)? = 275 [from(i)]
= 81 +d% - 18d + 81 + 81 + d? + 18d = 275
= 243 + 2d% = 275

= 2d2 = 275 - 243

= 2d% =32

= d?=16

=d=+16

> d=14

Now, ifd=4,thena=9-4=5
andifd=-4,thena=9-(-4)=9+4=13
So, the numbers are —

ifa=5andd =4

59,13

andifa=13andd=- 4

13,9,5

2. Question

The sum of three numbers in A.P. is 12 and the sum of their cubes is 408. Find
the numbers.

Answer

Let the three numbersarein AP =a,a+d,a+ 2d
According to the question,

The sum of three terms = 12
=a+(@a+d)+(a+2d)=12

= 3a+3d=12

>a+d=4

=>a=4-d..(i)

and the sum of their cubes = 408



= a3+ (a+d)3+ (a+2d)3 =408

= (4 - d)3 + (4)3 + (4 - d + 2d)3 = 408 [from(i)]

= (4-d)3+(4)3+(4+d)>=408

= 64 - d3 + 12d? - 48d + 64 + 64 + d3 + 12d? + 48d = 408
= 192 + 24d? = 408

= 24d? = 408 - 192

= 24d? = 216

=d2=9

=>d=v9

=>d=4%3

Now, ifd=3,thena=4-3=1
andifd=-3,thena=4-(-3)=4+3=7

So, the numbers are —

ifa=landd=3

1,4,7

andifa=7andd=-3

7,4,1

3 A. Question

Divide 15 into three parts which are in A.P. and the sum of their squares is 83.
Answer

Let the middle term = a and the common difference = d
The first term = a - d and the succeeding term =a + d
So, the three partsarea-d,a,a+d

According to the question,

Sum of these three parts = 15

=a-d+a+a+d=15

= 3a=15



=a=5

and the sum of their squares = 83
= (a-d)2+a+(@+d)?=83

= (5-d)2 + (5)% + (5 + d)? = 83 [from(i)]
= 25 +d? - 10d + 25 + 25 + d + 10d = 83
= 75+ 2d? = 83

= 2d%>=83-75

= 2d’=8

> d?=4

=>d=V4

>d=4%2

Case: (i) If d = 2, then
a-d=5-2=3

a=5

a+d=5+2=7

Hence, the three parts are

3,57

Case: (ii) If d = - 2, then
a-d=5-(-2)=7

a=5

a+d=5+(-2)=3

Hence, the three parts are

7,5,3

3 B. Question

Divide 20 into four parts which are in A.P. such that the ratio of the product
of the first and fourth is to the product of the second and third is 2 : 3.

Answer



Let the four parts which are in AP are

(@a-3d),(a-d),(a+d), (a+3d)

According to question,

The sum of these four parts = 20
=(@-3d)+(a-d)+(a+d)+(a+3d)=20

= 4a=20

=a=5..(i)

Now, it is also given that

product of the first and fourth : product of the second and third =2 : 3
ie.(@a-3d)x(@+3d):(a-d)x(a+d)=2:3

(a—3d)(a + 3d) 2

(a—d)a+d 3

E T,

a*—d=

- g[-.-(a—b)(a+b) =a-b?]

= 3(a% - 9d?) = 2(a% - d?)
= 3a2 - 27d? = 2a2 - 2d2
= 3a? - 2a% = - 2d? + 27d?
= (5)2 = - 2d2 + 27d? [from (i)]
= 25 = 25d2

=>1=d2

>d==1
Casel:ifd=1anda=5
a-3d=5-3(1)=5-3=2
a-d=5-1=4
a+d=5+1=6
a+3d=5+3(1)=5+3=8

Hence, the four parts are



2,4,6,8

Casell:ifd=-1anda=5
a-3d=5-3(-1)=5+3=8
a-d=5-(-1)=5+1=6
a+d=5+(-1)=5-1=4
a+3d=5+3(-1)=5-3=2

Hence, the four parts are

8,4,6,2

4 A. Question

Sum of three numbers in A.P. is 21 and their product is 231. Find the numbers.
Answer

Let the three numbers are (a - d),a and (a + d)
According to question,

Sum of these three numbers = 21
=>a-d+a+a+d=21

= 3a=21

=a=7..(i

and it is also given that

Product of these numbers = 231
=(a-d)xax(a+d)=231
=(7-d)x7x(7+d)=231

= 7 x (74 -d%)=231[~ (a-b)(a+b)=a?-b?]
= 7 x (49 - d%) =231

= 343 - 7d? = 231

= - 7d? =231 - 343

= - 7d?=- 112

=>d?=16



= d=16

=>d=%4
Casel:lIfd=4anda=7
a-d=7-4=3

a=7

a+d=7+4=11

So, the numbers are
3,7,11
Casell:lIfd=-4anda=7
a-d=7-(-4)=7+4=11
a=7
a+d=7+(-4)=7-4=3
So, the numbers are
11,7,3

4 B. Question

Sum of three numbers in A.P. is 3 and their product is — 35. Find the
numbers.

Answer

Let the three numbers are (a - d),a and (a + d)
According to question,

Sum of these three numbers = 3
>a-d+a+a+d=3

=>3a=3

=a=1..(i)

and it is also given that

Product of these numbers = - 35
=(a-d)xax(a+d)=-35

=>(1-d)x1x(1+d)=-35



= 1x(12-d%) =-35[+ (a- b)(a +b) =a? - b?]
=>1x(1-d%)=-35
=>1-d*=-35
=>-d?=-35-1
=-d?=-36

= d?=36

= d=36

=>d=16
Casel:Ifd=6anda=1
a-d=1-6=-5

a=1

a+d=1+6=7

So, the numbers are
-51,7
Casell:Ifd=-6anda=1
a-d=1-(-6)=1+6=7
a=1
a+d=1+(-6)=1-6=-5
So, the numbers are
7,1,-5

5. Question

a b c
If arein A.P.anda+b +c # 0, prove that

b+c c+a a+b
1 1

b+c c+a a+b

arein A.P.

Answer

Givenia+b+c#0



a b

. s arein AP
b+c c+a a+b

and

1

1 1 )
To Prove: s s are in AP
b+c c+a a+b

..a+b+c a+b+c a+b+c .
if - are in AP

b+c " c+a " a+

[multiplying each term by a + b + ]

a

ieif—— + 1,—> + 1,—° + 1areinAP
b+c c+a a+hb

which is given to be true

1 1 1
Hence are in AP
"b+c'c+a’a+b

6. Question

b

d c
If a2, b2, ¢ are in A.P, show that . . arein A.P.
b+c c+a a+b

Answer

az, b2, c2 are in AP
-'-bz—a2=c2—b2
>(b-a)(b+a) = (c-b)(c +b)

b—a_c—b
“C+b b+a

b—a B c—b
“c+b)(c+a) (b+ ac+a)

b+c—c—a B c+a—a—b
“(c+b)(c+a) (c+ab+a

(b+c—(c+a) (c+a)—(a+b)
(c+b)(c+a)  (c+a)b+a)

(b + ¢) (c + a) B (c + a) (a + b)
“lc+b)(cta) (c+b(c+ta) (c+ab+a) (c+ab+a

1 1 1 1
c+a c+b b+a c+a

=



1 1
=
b+cc+aa+hb

are in AP

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

=

are in AP

b+c¢c " ¢c+a ' a+b

|

+ 1, + 1,

=
b+ c c+ a c+ a

a b
:h L L
b+ cc+aa+b

Hence Proved
7 A. Question

Ifa, b, c are in A.P, prove that

1 1

— . — . —areinAP
bc ca ab

Answer
Given: a, b, c are in AP

~b-a=c-b..(i

1 1 1 .
To Prove: —,—,—are in AP
bc ca ab

1 1 bc— ca

are in AP

+ 1arein AP

c(b—a)

274 T S e (ca)(bc) ~ (ca)(bo)

1 1 ca— ab

a(c—Db)

TR T @ (ca)(ab)

c(b—a) B a(c—h)
~ (ca)(bo) _ (ca)(ab)

c(b—a) a(c—b)
" bc ab

=>b-a=c-b
~a, b, carein AP

1 1 1
~ —,—,—arein AP
bc' ca’ab

7 B. Question

~ (ca)(ab)



Ifa, b, c are in A.P, prove that

(b+c)2 —a? (c+a)>—b? (a+b)? —cZarein AP
Answer

Given: a, b, c are in AP

Since, a, b, c are in AP, we have a + ¢ = 2b ...(i)

Now, (b + ¢)? - a2, (c + a)? - b%, (a + b)? - c2 will be in A.P
If(b+c-a)(bb+c+a),(c+a-b)(c+a+b),(a+b-c)(@a+b+c)areinAP
ie.ifb+c-ac+a-ba+b-careinAP

[dividing by (a + b + )]
if(b+c-a)+(a+b-c)=2(c+a-Dhb)

if2b=2(c+a-b)

ifb=c+a-b

if a + ¢ = 2b which is true by (i)

Hence, (b + ¢)% - a2, (c + a)® - b2, (a+b)2 - c2 arein A.P
7 C. Question

Ifa, b, c are in A.P, prove that

are in A.P.

1 1 1
Fo e Ve va Ja =
Answer

Given: a, b, c are in AP

Since, a, b, c are in AP, we have a + ¢ =2b ...(i)

1 1 1

To Prove: = F=,—=—=,—=_Farein AP
vh + Vo oyo+aa ya+ vb
i 1 _ i 1
:'."E+ \E '-,'E+ \-"E o \E+ ",'E \iE+ \E
Vb + Ve—+c—+a Ve +Va—va—+b
— =
(Ve + Va)(¥b + Jo)  (Ya + Vb)(ve + fa)



vb—+a vc—+b
= =
Wb+J0  (a+ D

= (Vb - Va)(vb +Va) = (Vc - Vb)(V/c + Vb)
=>b-a=c-b

= 2b =a + ¢, which is True ... from (i)
Hence, the result.

8. Question

) +C — +a—b a+b-
b+c—a cra-b a+t r:areinA.P.,showthat—_l.lal‘einA-R

a b ¢ abc
provideda+b+c %0

Answer

. b+c—a c+a-b a+b-c
Given: ,

. are in AP
a b C

b+ c—a a+b-c c+a—b
S e

a C b
+u: Ly 2c 2a
= — - — - — 1 = — e
a a C b b
b+c+a b 2c 2a
e T T
a a C c b b
Taking LCM

=b?%c + c%b + a%b + ab? - 2ac? - 2a%c =0

= b2c + c2b + a%b + ab? -ac? - ac? - a%c - a%c=0

=(b2c - a%c) + (c%b - ac?) + (ab - ac) + (ab? - ac®) = 0
=>c(-a)b+a)+ci(b-a)+a’(b-c)+ab+c)(b-c)=0
=c(b-a){(b+a)+ci+alb-c){a+(b+c)}=0

= (@+b+c){cb-ca+ab-ca}=0

Givena+b+c#0

=cb-ca+ab-ca=0

=>cb-2ca+ab=0



Ul
W =
| o=

1| =

!
W] =
+
o

= are in AP

r r

W] e
0| e

[=a N

Hence Proved

9. Question

1 1
b—c c—a a—"b

If (b - )3, (c - 2)%, (a - b)? are in A.P, then show that:
are in AP.

[Hint: Add ab + bc + ca — a? —b? — c?to eachtermorlet &. =b—¢, [ =c
—a, Y =a—bthena +[J +7% =0]

Answer
Given: (b - ¢)?, (c - a)? (a- b)? arein A.P
~2(c-a)2=(b-c)?+(@-b)..(3)

To Prove:

1 1 1 .
,—,——arein AP
—C C—a a—

1 1
or— = — + —
b—c a—b

2 a—b+b-c
c—a (b—0c)(a—b)

2 a—«c
c—a (b—0o)(a—b)

=2(b-c)(a-b)=(a-c)(c-a)

2-—C2'FaC

=2[ab-b%-ca+cb]=ac-a
=2ab - 2b% - 2ac + 2cb = 2ac - a? - ¢2
= a2 + c? - 4ac = 2b% - 2ab - 2¢cb

Adding both sides, a2 + c2, we get

=2(a? + c?) - 4ac = a® + b% - 2ab + c% + b?- 2cb



= 2 (a-c)?=(b-a)?+(b- c)? which is true from (i)

~(b-c)? (c-a)? (a-b)?arein AP

1 1

1
" b-c'c—a'a-b

are in AP

Hence Proved

10 A. Question

Ifa, b, c are in A.P, prove that:
(@a—c)?=4(@—Db)(b—rc)
Answer

Given: a, b, c are in AP

~a+c=2b

=b =220

2

Now taking RHS i.e. 4(a - b)(b - ¢)

= 4 (a -2 C) (aﬂ: - c) [from(i)]

2 2

dZa—a—cy/a+ c—2c
- +(Z=—)( )
2 2

=(a - c)?

= LHS

Hence Proved

10 B. Question

Ifa, b, c are in A.P, prove that:
a3 + c3 + 6abc = 8b3

Answer

Given: a, b, c are in AP

~a+c=2b..(i)



a+c

=b = . -..(ii)

Taking Lhs i.e. a3 + ¢3 + 6abc
3 3 a+c .
= a* + ¢° + 6ac (T) [from (i)]

= a3 +c3 +3ac(a+0)

= a3 + ¢3 3a%c + 3ac?

= (a+c)’

= (2b)3 [from (ii)]

= 8b3 = RHS

Hence Proved

10 C. Question

Ifa, b, c are in A.P, prove that:
(@+2b—c)(2b+c—a)(c +a— b) =4abc

+C

-

a
[Hint: Putb = = on LH.S. and RH.S]

Answer
Given: a, b, c are in AP

~a+c=2b..(i)

a

=b = ;C...(ii)

Now, taking LHS i.e. (a+2b —c)(2b+c —a)(c +a—Db)

a+oc a+c a+cc
=>(a+2>c > —c)(zx +c—a)(c+a— )

2 2
[from (ii)]
=(a+at+c—ca+c+ c—a)(zc * Zz—a—n:)
= 2a)(20) 2 ;r )

= 4abc



[from (ii)]

= RHS

Hence Proved
Exercise 8.4

1. Question

Sn® 3n

The sum of n terms of an A.P. is + ] Find its 20th term.

Answer

5= (2 4 )
2 2

Taking n = 1, we get

5(1)2  3(1)
SNLOSED)

s (5+3)
= 21T \37T g

=>Sl=4

:>al=4

Taking n = 2, we get

. (5(2)2 . 3(2))

2 2
S (2D+6)
= =|—4+—
2 2 2
—1 SZ = 13

.-.a2=SZ—Sl=13—4=9

Taking n = 3, we get

53)° . 3(3)
“- (5 7)




45 9
= 53=(E+z)

= S3=27
~a3=S3-5,=27-13=14
So,a=4,
d=ay;-a;=9-4=5

Now, we have to find the 20" term
ap=a+(n-1)d

a0 =4+ (20 -1)5
ayp=4+19x5

a)p=4+95

azo =99

Hence, the 20t term is 99.
2. Question

The sum of first n terms of an A.P. is given by S, = 3n2 + 2n. Determine the A.P.
and its 15th term.

Answer

S, =3n%+2n
Taking n = 1, we get
S;=3(1)%+2(1)
=>§51=3+2
=51=5

=a;=5

Taking n = 2, we get
S, =3(2)%2+2(2)

=S,=12+4



=S,=16
~apy=5,-51=16-5=11

Taking n = 3, we get

S3=3(3)% +2(3)

= S3=27+6

= S3 =33
~a3=S3-5,=33-16=17
So,a=35,

d=a;-a;=11-5=6

Now, we have to find the 15t term
ap=a+(n-1)d
a;s=5+(15-1)6

a5 =5+14x6

a;gs=5+84

aig =89

Hence, the 15t term is 89 and AP is 5, 11, 17, 23,...
3 A. Question

The sum of the first n terms of an A.P. is given by S, = 2n? + 5n, find the nth
term of the A.P.

Answer

S, =2n% + 5n
Taking n =1, we get
Sy =2(1)%+5(1)
=>851=2+5
=51=7

:>al=7



Taking n = 2, we get

S, =2(2)% +5(2)
=S5,=8+10

=S,=18
~ay=5,-5=18-7=11
Taking n = 3, we get
S3=2(3)%+5(3)

= S3=18+15

= S3 =33
~az3=S53-5,=33-18=15
So,a=7,
d=ay-a;=11-7=4

Now, we have to find the 15% term
a,=a+(n-1)d
a,=7+(n-1)4
a,=7+4n-4

ap=3+4n

Hence, the nt! term is 4n + 3.
3 B. Question

The sum of n terms of an A.P. is 3n+ 5n. Find the A.P. Hence, find its 16th
term.

Answer

S, =3n2+5n
Taking n = 1, we get
S1=3(1)%+5(1)

=>Sl=3+5



=S5,=8

=>a; =8

Taking n = 2, we get

S, =3(2)% +5(2)
=S,=12+10

= Sy =22
~apy=S,-51=22-8=14
Taking n = 3, we get
S3=3(3)%+5(3)

= S3=27+15

= S3 =42
~a3=S3-S5,=42-22=20
So,a=38,
d=ay-a;=14-8=6
Now, we have to find the 15% term
a,=a+(n-1)d
a16=8+(16-1)6
a16=8+15x%x6

a16=8+90

a16 =98

Hence, the 16 term is 98.
4. Question

If the sum of the first n terms of an A.P. is given by S, = (3n2- n), find its

(i) first term (ii) common difference

(iii) nth term.



Answer
Sn=3n2—n
Taking n = 1, we get
S1=3(1)%- (1)
=>51=3-1
=51=2

=>a;=2

Taking n = 2, we get
S, =3(2)%-2
=S,=12-2
=S5,=10
~ay=5,-5;=10-2=8
Taking n = 3, we get
S3=3(3)%-3
=S3=27-3

= S3=24
~az3=24-10=14
So,a=1,
d=ay;-a;=8-2=6

5th

Now, we have to find the 15" term

ap,=a+(n-1)d
a,=2+(n-1)6
ap,=2+6n-6
ap=-4+6n

Hence, the nth term is 4n - 3.



5. Question

3n-  S5n

If the sum to first n terms of an AP.is | —— + J, find its 25th term.

3 -

Answer

In® Sn
= (5+%)

Taking n = 1, we get

3(1° 5(1)
- (10 5)

3 5
- s:=(3+3)

=>Sl=4-
=>a1=4

Taking n = 2, we get

. (3(2)2 . 5(2))

2 2

. (12+1n)

— 2T Ty
=S, =11

.'.32252—51211—427

Taking n = 3, we get

;. _ (3(3)2 . 5(3))

2 2
S (2? . 15)
= =|—=—+—
3 2 2
= S3 =21

.’.33=83—SZ=21—11=10

So,a =4,



d=a2—a1=7—4=3

5th

Now, we have to find the 25" term

ap=a+(n-1)d

ays =4+ (25-1)3

ayg =4 +24x3

ays =4+72

ays =76

Hence, the 25 term is 76.

6. Question

[f the nth term of an A.P. is (2n + 1), find the sum of first n terms of the A.P.
Answer

Given:a,=2n+1

Takingn =1,
a;=2(1)+1=2+1=3

Taking n =2,
a,=2(2)+1=4+1=5

Taking n = 3,
a3=2(3)+1=6+1=7
Therefore the series is 3,5, 7, ...
So,a=3,d=ay-a;=5-3=2

Now, we have to find the sum of first n terms of the AP

n
S, = E[Ea + (n— 1)d]

n
= 511=5[2><3+(11—1)E]

n
= SH=E[6+211—2]



n
= §, = E[-’-} + 2n]

= S, =2n +n?

Hence, the sum of n terms is n2 + 2n.
7 A. Question

If the nth term of an A.P.is 9 — 5n, find the sum to first 15 terms.
Answer

Given:a, =9 - 5n

Takingn=1,
a;=9-5(1)=9-5=4

Takingn = 2,
a;=9-52)=9-10=-1

Taking n =3,
a3=9-53)=9-15=-6

Therefore the series is 4, -1, -6, ...
So,a=4,d=ay-a;=-1-4=-5

Now, we have to find the sum of the first 15 terms of the AP

n

S, = E[Ea + (n— 1)d]
15

= 5z = E[E X4+ (15 —-1)(—5)]
15

15
= S35 = E[_E’E]

= S5 = 15 x (-31)
= Sy = -465

Hence, the sum of 15 terms is -465.



7 B. Question

Find the sum of first 25 terms of an A.P. whose nth term is 1 — 4n.
Answer

Given:a, =1-4n

Takingn =1,

a;=1-4(1)=1-4=-3

Taking n = 2,

ap=1-4(2)=1-8=-7

Taking n =3,

az3=1-43)=1-12=-11

Therefore the seriesis-3,-7,-11, ...
So,a=-3,d=ay-a;=-7-(-3)=-7+3=-4

Now, we have to find the sum of the first 25 terms of the AP

n
S, = E[Ea + (n—1)d]
25
=2 5, = E[E X (—3)+ (25 —1)(—4)]
_ 25
= Sp5=—-[~6—96]

25

= Sy5 =25 x (-51)

= Sy5 =-1275

Hence, the sum of 25 terms is -1275.
8. Question

If the sum to n terms of a sequence be n? + 2n, then prove that the sequence is
an AP.

Answer



Given: S, = nZ + 2n ...(i)
Spoi=(Mm-1)2+2(n-1)=n?+1-2n+2n-2=n?-1..(ii)
Subtracting eq (ii) from (i), we get

t,=S,- Sy =n%+2n-n%+1=2n+1

The nth term of an AP is 2n + 1.

9. Question

Find the sum to first n terms of an A.P. whose kth term is 5k + 1.
Answer

As it is given that kth term of the AP =5k + 1
~ag=a+(k-1)d

=>5k+1=a+(k-1)d

=>5k+1=a+kd-d

Now, on comparing the coefficient of k, we get

d=5

anda-d=1

=>a-5=1

=>a=6

We know that,
n
Sy = E[Ea + (n—1)d]
n
= 511=£[2>{6+(11_1)5]
n
= 511=E[12+511—5]

n
= 5, = E[? + 5n]

10. Question

If the sum of n terms of an A.P.is 3n? + 5n and its mth term is 164, find the
value of m.



[Hint: t,, = Sy — Sp.1= 3M? + 5m — 3 (m— 1)2 — 5 (m— 1) =3 2m — 1) +
5=6m + 2]

Answer

S, =3n2+5n

Taking n = 1, we get

Sy =3(1)%2 +5(1)
=51=3+5

=S5,=8

=>a;=8

Taking n = 2, we get

S, =3(2)% +5(2)
=85,=12+10

= S, =22
napy=5,-51=22-8=14
Taking n = 3, we get
S3=3(3)% +5(3)

= S83=27+15

= S3 =42
~az3=S3-S5,=42-22=20
So,a=38,
d=ay;-a;=14-8=6
Now, we have to find the value of m
a,=a+(n-1)d
=a,=8+(m-1)6

= 164=8+6m-6

= 164 =2+ 6m



= 162 = 6m
= m=27
11. Question

If the sum of n terms of an A.P. is pn + qnZ, where p and q are constants, find
the common difference.

Answer

S, =qn?+pn

Taking n = 1, we get

S1=q(1)* +p(1)

=S51=q+p

= 31 =q + p

Taking n = 2, we get

S2=4q(2)* +p(2)

=>S,=4q+2p
~a2=5,-51=4q+2p-q-p=3q+p
Taking n = 3, we get

S3=4q(3)* +p(3)

= S3=9q+3p
~a3=53-5,=9q+3p-4q-2p=5q+p
So,a=q+p,
d=az-a;=3q+p-(q+p)=3q+p-q-p=2q
Hence, the common difference is 2q.

12. Question

If the sum of n terms of an A.P.isnP + 1/2 n(n —1)Q, where P and Q are
constants, find the common difference of the A.P.

Answer



S, = nP+ én( n—1)Q

Taking n =1, we get

1
S, = ()P+ 2(1)(1—1)Q
:51=P
:31=P

Taking n = 2, we get
1
S, =(2)P+ ix 2(2—1)Q

=S,=2P+Q
#ay=S,-5,=2P+Q-P=P+Q

Taking n = 3, we get

S = (3)P+ 3 ()(3—1)Q

= S3=3P +3Q
~a3=S53-5,=3P+3Q-2P-Q=P+2Q
So,a=P,

d=a;-a;=P+Q-(P)=Q
=az-ap=P+2Q0-(P+Q)=P+2Q-P-Q=Q
Hence, the common difference is Q.

13. Question

Find the sum : 25 + 28 + 31 +... + 100
Answer
Here,a=25,d=28-25=3and a,, =100
We know that,

ap=a+(n-1)d

= 100 =25 + (n - 1)3



= 75=(n-1)3
=>25=n-1
= 26=n

Now,

n
S, = E[Ea + (n—1)d]

26
= Sy = —-[2x 25+ (26— 1)3]

= SZ6 = 13[50 + 25 x 3]
—1 SZ6 = 13[50 + 75]

= SZ6 =13 x 125

= SZ6 =1625

14. Question

Which term of the A.P. 4,9, 14, ...is 89? Also, find the sum 4 + 9 + 14 + + 89.
Answer

Leta, =89

AP =4,9, 14, ...89

Here,a=4,d=14-9=5

We know that

ap,=a+(n-1)d

=89=4+(n-1)5

= 85=(n-1)5
=217=n-1
= 18=n

So, 89 is the 18t term of the given AP
Now, we find the sum of 4 + 9 + 14 + ... + 89

We know that,



n
S, = E[Ea + (n—1)d]

18
= Sig= - [2x4+ (18— 1)5]

= S18=9[8 + 17 x 5]

= S13 =9[8 + 85]

= S1g=9x93

= S1g =837

Hence, the sum of the given AP is 837.
15 A. Question

Solve for x

1+6+11+ 16 +..+x= 148

Answer

Here,a=1,d=6-1=5and S, =148

n
S, = E[Ea + (n—1)d]
n
= S, = E[Ex 1+(n—1)5]
n
= 148 = E[Z-I—BH—B]

n
= 148 = 5[511— 3]

= 296 =n[5n - 3]

= 5n%-3n-296=0

= 5n% - 40n + 37n- 296 =0
= 5n(n-8)+37(n-8)=0
= (5n+37)(n-8)=0
=5n+37=00rn-8=0

a7
>n=— —orn=38

=]



Butn = — 3—; is not a positive integer.
~n=8
=>Xx=ag=a+7d=1+7x5=1+35=36
Hence, x = 36

15 B. Question

Solve for x

25+22+19+ 16+..+x= 115

Answer

Here,a=25,d=22-25=-3and S, =115

n
S, = E[Ea + (n—1)d]
n
= S, = 5[2 X 25+ (n—1)(—-3)]
n
= 115= -[50 — 3n+3]

n
= 115 = 5[53 — 3n]

= 230 =n[53 - 3n]
= 3n2-53n+230=0

= 3n%-30n-23n+230=0
= 3n(n-10) - 23(n-10)=0
= (3n-23)(n-10)=0
=3n-23=00rn-10=0

23
>n= ?orn=10

23, .
Butn = S s not an integer.

~n=10

> x=ajp=a+9d=25+9x (-3)=25- 27 =-2



Hence,x=-2
16. Question

Find the number of terms of the A.P. 64, 60, 56, ... so that their sum is 544.
Explain the double answer.

Answer
AP =64, 60, 56, ...

Here,a=64,d=60- 64 =-4

nn
S, = E[Ea + (n—1)d]
nn
= 544 = J[2x64+(n—1)(~4)]
nn
= G[44 = 5[128 —4n + 4]

1
= 544 = _[132—4n]

= 1088 = n[132 - 4n]

= 4n? - 132n + 1088 =0
= n? - 33n+272=0
=n?-16n-17n+272=0
=nn-16)-17(n-16)=0
= (n-16)(n-17)=0
=>n-16=00orn-17=0
=>n=16orn=17
Ifn=16,a=64and d =-4
ajg = 64 + (16 - 1)(-4)
ajg = 64 + 15 x -4

ayg = 64 - 60

a16=4

andIfn=17,a=64andd =-4



a;7 =64+ (17 - 1)(-4)
a;7=64+16 x-4
aj7=64-64

a;7=0

Now, we will check at which term the sum of the AP is 544.

n
Sn = E [a + an]

16
= Sig= - [64+4]

= S16 = 8[68]

= S16 = 544

andS,; = = [64 + 0]

= S17=17 x 32

= S17 =544

So, the terms may be either 17 or 16 both holds true.

We get a double answer because the 17t term is zero and when we add this
in the sum, the sum remains the same.

17. Question

How many terms of the A.P. 3,5, 7,9, .. must be added to get the sum 120?
Answer

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

Here,a=3,d=5-3=2and S, =120

We know that,

n
S, = E[Ea + (n—1)d]
120 = ;—1[2 X3+ (n—1)(2)]

n
= 120 = 5[64—211—2]



n
= 120 = E[-’-} + 2n]

= 120 =n[2+n]

=n?+2n-120=0

=n®+12n-10n-120=0
=n(n+12)-10(n+12)=0

= (n-10)(n+12)=0

=>n-10=0o0orn+12=0

=>n=10orn=-12

But number of terms can’t be negative. So, n = 10
Hence, for n = 10 the sum is 120 for the given AP.
18. Question

Find the number of terms of the A.P. 63, 60, 57, ... so that their sum is 693.
Explain the double answer.

Answer
AP =63, 60, 57,...
Here,a=63,d=60- 63 =-3 and S,, = 693

We know that,
n
S, = E[Ea + (n—1)d]
n
= 693 = E[E X 63+ (n—1)(—3)]
i1
= 693 = 5[126 — 3n + 3]

I
= 693 = _[129 —3n]

= 1386 =n[129 - 3n]
= 3n2-129n + 1386 = 0

=>n?-43n+462=0



=n?-22n-21n+462=0
= n(n-22)-21(n-22)=0
= (n-21)(n-22)=0
=>n-21=0o0rn-22=0
=>n=21lorn=22

So,n =21 and 22
Ifn=21,a=63andd=-3
a1 =63+ (21-1)(-3)

ap1 =63 +20x-3
ap1=63-60

ax1=3
andIfn=22,a=63andd=-3
azp =63+ (22-1)(-3)

apy =63 +21x-3

app =63-63

axy; =0

Now, we will check at which term the sum of the AP is 693.

n
Sn = E [El + an]

= S, = 22—1[63+ 3]
= Sy =21 x 33

= Syq =693

and S, = —[63 + 0]
= S,y =11 % 63

= Sy, = 693

So, the terms may be either 21 or 22 both holds true.



We get the double answer because here the 22" term is zero and it does not
affect the sum.

19. Question

How many terms of the series 15 + 12 + 9 + .. must be taken to make 157?
Explain the double answer.

Answer
Here,a=15d=12-15=-3and S, =15

We know that,

n
Sy = E[Ea + (n—1)d]
n
= 15= S[2x 15+ (n—1)(-3)]
n
= 15 = E[SD_SH—l_S]

n
= 15 = 5[33 — 3n]

= 30=n[33-3n]

=3n%-33n+30=0
=3n%-30n-3n+30=0

= 3n(n-10)-3(n-10)=0

= (n-10)(3n-3)=0
=>n-10=00r3n-3=0
=>n=10orn=1

The number of terms can be 1 or 10.
Here, the common difference is negative.

=~ The AP starts from a positive term, and its terms are decreasing.
= All the terms after 6 term are negative.

We get a double answer because these positive terms from 279 to 5% term

when added to negative terms from 7™ to 10t term, they cancel out each
other and the sum remains same.



20 A. Question

Find the sum of all the odd numbers lying between 100 and 200.
Answer

The odd numbers lying between 100 and 200 are
101, 103, 105,..., 199

ap-a;=103-101=2

az-a»=105-103=2

“ag-—ap=az-a; =2

Therefore, the series is in AP
Here,a=101,d=2and a, =199

We know that,

ap=a+(n-1)d

=199=101+(n-1)2

=199-101=(n-1)2

=98=(n-1)2

=49=(n-1)

= n=50

Now, we have to find the sum of this AP

n
S, = E[Ea + (n—1)d]

50
= Sco= —[2x 101+ (50— 1)2
50 2

= Scp = 25[202 + 49 x 2]
= S = 25[300]
= Sgg = 7500

Hence, the sum of all odd numbers lying between 100 and 200 is 7500.

20 B. Question



Find the sum of all odd integers from 1 to 2001.
Answer

The odd numbers lying between 1 and 2001 are
1,3,5,..,2001

ap-a;=3-1=2

ag-—ap=5-3=2

“ag-ap=ap-a;=2

Therefore, the series is in AP
Here,a=1,d=2and a, =2001

We know that,

ap=a+(n-1)d

=2001=1+(n-1)2

= 2001-1=(n-1)2

= 2000 =(n- 1)2

= 1000=(n- 1)

= n=1001

Now, we have to find the sum of this AP
n
S, = E[Ea + (n— 1)d]

1001

= 51001 = 1001[1 + 1000]
= S1001 = 1001 [1001]
= 81001 =1002001

Hence, the sum of all odd numbers lying between 1 and 2001 is 1002001.
21. Question

Determine the sum of first 35 terms of an A.P, if the second term is 2 and the
seventh term is 22.



Answer

Given:ay =2 and ay = 22 and n = 35
We know that,

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

and ay =a+ 6d =22 ...(ii)

Solving the linear equations (i) and (ii), we get
a+d-a-6d=2-22

= -5d=-20

= d =4

Putting the value of d in eq. (i), we get
a+4=2

>a=2-4=-2

Now, we have to find the sum of first 35 terms.

n
S, = E[Ea + (n—1)d]

35
= S35 = —-[2X (-2) + (35— 4]

35

= S35 =35 [-2 + 34 x 2]
= S5 = 35 [66]
= S35 = 2310

22. Question

[f the sum of the first p terms of an A.P. is q and the sum of first q terms is p,
then find the sum of first (p + q) terms.

Answer
Given: S, =qand Sg =p

To find: SpJrq



We know that,

S, = g[Ea-l—(n— 1)d]
p
= S, = E[Ea-l—[p—l)d]
p
= q= E[Za—k(p—l)d]
2
_ ?q=23+(p—l)d

= Ep—q— (p—1)d=2a..)
Now,

= S, = 2[2a+ (q— 1)d]
q 2 q
q
= p= E[Za-l—[q—l)d]
2
S Ep=za+(q—l)d

= %P —(q—1)d = 2a..(ii)
From eq. (i) and (ii), we get

2q 2p
——(p—1)d=—-(q—1)d
P b q !

2q 2p

= ———=(p—-1)d—(q—1)d
S p q
2q* — 2p?®
- = " _dip-1-qg+1
> [p q+ 1]
2(q—p)(q+p)
= > =d(p—q)

[, a2 -p2= (a-Db)(a+b)]

2@-p)a+p _,
—pa(q—p)




—2(q+p)

= d= 2P
P9

..(iii)
Now, putting the value of d in eq. (i), we get

S %— (p- 1)(%) —2a

q, (p—1(q+p)
= —+ =4a

P Pq

q*+pg+p°—q—p

= =3a..(iv
oa (iv)

Now, we to find Sp+q

n
S, = E[Ea + (n—1)d]

_p+aqf [a®+pq+p’—q—p —2(q+p)
= Sp,iq= 5 2( > )-I—[p-l—q—l)(—pq )
[from (iii) & (iv)]

B qQ*+pq+p’—q-—p —(q+p)
= Spiq=(Pp+ q)l( > )+(p+q—l)(T)l

p+q
= Spiq=——I[a°+pg+p*—q-p+(p+q—1)(—q—p)]

Pq
P+g

= Speq=——I[9"+pa+p°—q—p—pq—p* —q°* —pq+q+p]
Pq
P+g

= Sp+q: pQ [_pq]

= Sp+q =- (p+q)
Hence, the sum of first (p+q) terms is -(p + q)

23. Question

How many terms of the A.P. -6,- — ,-5 ... are needed to get the sum - 25?

-

o

Answer

AP = —6,_711,—5,...



11 —11+12 1
2 2 2
and S;, =-25
We know that,

n
S, = E[Ea + (n—1)d]

n 1
= —25 = 5[2 b [:—6) + (11— 1) (E)]

n 244+n-1

= —2h =
2 2

n
= —25 = i [—25 + n]

= -100 = n[-25 + n]
=n?-25n+100=0
=n®-20n-5n+100=0
= n(n-20)-5n-20)=0
= (n-20)(n-5)=0
=>n-5=0o0rn-20=0
=>n=5o0rn=20
So,n=5or 20

24 A. Question

Find the sum of the numbers lying between 107 and 253 that are multiples of
5.

Answer

The numbers lying between 107 and 253 that are multiples of 5 are
110, 115, 120,..., 250

ap-a;=115-110=5

a3—a2=120—115=5



“ag-agz=az-a;=>5
Therefore, the series is in AP
Here,a=110,d =5 and a,, = 250
We know that,

a,=a+(n-1)d

= 250=110+ (n- 1)5

= 250-110=(n- 1)5

= 140=(n-1)5
=28=(n-1)
=>n=29

Now, we have to find the sum of this AP

n
S, = E[Ea + (n—1)d]

29
= Spo= —-[2X 110 + (29 — 1)5]

= Sp9 =29[110 + 14 x 5]

= Sy9 = 29[180]

= Sy9 = 5220

Hence, the sum of all numbers lying between 107 and 253 is 5220.

24 B. Question

Find the sum of all natural numbers lying between 100 and 1000 which are
multiples of 5.

Answer

The numbers lying between 100 and 1000 that are multiples of 5 are
105, 110, 115, 120,..., 995

a—a;=110-105=5

az—-ap;=115-110=5

'-'33—32=32—31=5



Therefore, the series is in AP
Here,a =105,d =5 and a,, =995
We know that,

ap=a+(n-1)d

= 995=105+ (n- 1)5
=995-105=(n-1)5
=890=(n-1)5

=178 =(n-1)

=>n=179

Now, we have to find the sum of this AP

n
S, = E[Ea + (n—1)d]

179
= Sio= —~[2X 105+ (179 - 1)5]

= 3179 =179[105 + 89 x 5]
= 8179 =179 [550]
= 3179 = 98450

Hence, the sum of all numbers lying between 100 and 1000 that are multiples
of 5is 98450.

25. Question

Find the sum of all the two digit odd positive integers.
Answer

The two digit odd positive integers are

11,13, 15,...,99

ap-a;=13-11=2

az-apx=15-13=2

“az-apx=az-a;=2

Therefore, the series is in AP



Here,a=11,d=2and a,, =99
We know that,
a,=a+(n-1)d
=299=11+(n-1)2
=299-11=(n-1)2
=88=(n-1)2
=>44=(n-1)

= n=45

Now, we have to find the sum of this AP

n
Sy = E[Ea + (n—1)d]

45
= Sys= - [2x 11+ (45— 1)2]

= Sy5 = 45[11 + 44]

= Sy5 = 45[55]

= Sy5 = 2475

Hence, the sum of all two digit odd numbers are 2475.

26. Question

Find the sum of all multiplies of 9 lying between 300 and 700.
Answer

The numbers lying between 300 and 700 which are multiples of 9 are
306, 315, 324,..., 693

a-a;=315-306=9

ag-a»=324-315=9

“ag-ay=az-a; =9

Therefore, the series is in AP

Here,a =306,d =9 and a,, = 693



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

= 693=306+(n-1)9
= 693 - 306=(n-1)9
= 387 =(n-1)9

=43 =(n-1)
=>n=44

Now, we have to find the sum of this AP

n
Sy = E[Ea + (n—1)d]

44
= Sys= —-[2X 306 + (44— 1)9]

= Sy4 = 22[612 + 387]
= Sy4 = 22[999]
= Sy4 = 21978

Hence, the sum of all numbers lying between 300 and 700 is 21978.
27. Question

Find the sum of all the three digit natural numbers which are multiples of 7.
Answer

The three digit natural numbers which are multiples of 7 are
105,112, 119,..., 994

ap-a;=112-105=7

ag-ap=112-105=7

“ag—-agp=az-a;=7

Therefore, the series is in AP

Here,a =105,d = 7 and a,, = 994

We know that,



ap,=a+(n-1)d
=994 =105+ (n- 1)7
=994 -105=(n- 1)7
=889 =(n-1)7

= 127=(n-1)

= n=128

Now, we have to find the sum of this AP

n
S, = E[Ea + (n—1)d]

128
= Sipe= ——[2x 105 + (128 —1)7]

= S128 = 64[210 + 127 x 7]

= S12g8 = 64[1099]

= S12¢ =70336

Hence, the sum of all three digit numbers which are multiples of 7 are 70336.

28. Question

Find the sum of all natural numbers lying between 100 and 500, which are
divisible by 8.

Answer

The numbers lying between 100 and 500 which are divisible by 8 are
104,112,120, 128, 136,...,,496

ap-a;=112-104=8

ag-ap=120-112=8

“ag-ap=apy-a;=8

Therefore, the series is in AP

Here,a=120,d =8 and a, =496

We know that,

ap=a+(n-1)d



= 496 =104 + (n - 1)8

= 496 - 104 = (n - 1)8

= 392=(n-1)8
=49=(n-1)
=>n=50

Now, we have to find the sum of this AP

n
S, = E[Ea + (n—1)d]

50
= Sso= —-[2x 104+ (50— 1)8]

= Sc( = 25[208 + 49 x 8]
= S = 25[600]
= Sc( = 15000

Hence, the sum of all numbers lying between 100 and 500 and divisible by 8
is 15000.

29. Question

Find the sum of all the 3 digit natural numbers which are divisible by 13.
Answer

The three digit natural numbers which are divisible by 13 are
104, 117, 130,..., 988

ap-a;=117-104 =13

az-ap;=130-117=13

“ag-apy=ap-aj; =13

Therefore, the series is in AP

Here,a=104,d = 13 and a,, = 988

We know that,

a,=a+(n-1)d

= 988 =104 + (n - 1)13



=988 -104=(n-1)13
= 884 =(n-1)13
=>68=(n-1)
=>n=69

Now, we have to find the sum of this AP

n
S, = E[Ea + (n— 1)d]

69
= Seo= —-[2x 104+ (69 — 1)13]

69
= Sgo= —[2X 104+ 68 x 13]

= Sgq = 69[104 + 34 x 13]
= S69 = 69[546]
= Sgq = 37674

Hence, the sum of three digit natural numbers which are divisible by 13 are
37674.

30. Question

The 5th and 15th terms of an A.P. are 13 and - 17 respectively. Find the sum of
first 21 terms of the A.P.

Answer

Given:ag =13 andajg=-17and n =21

We know that,

ac=a+4d=13..(1)

and a;s =a+14d =-17 ...(ii)

Solving the linear equations (i) and (ii), we get
a+4d-a-14d=13- (-17)

= -10d =13 + 17

= -10d = 30

=>d=-3



Putting the value of d in eq. (i), we get
a+4(-3)=13
=a=13+12=25

Now, we have to find the sum of first 21 terms.

n
S, = E[Ea + (n—1)d]

21
= Sy = —-[2x(25) + (21— 1)(-3)]

21

= Sp1=21[25+ 10 x (-3)]
= Sy1 =211-5]

= Sp1 =-105

31. Question

Find the sum of first 21 terms of the A.P. whose 2nd term is 8 and 4th term is
14.

Answer

Given:ap =8and ag =14 and n =21
We know that,

ap=a+d=8..(i)

and ag =a + 3d = 14 ...(ii)

Solving the linear equations (i) and (ii), we get
a+d-a-3d=8-14

= -2d=-6

=>d=3

Putting the value of d in eq. (i), we get
a+3=8

=a=8-3=5



Now, we have to find the sum of first 21 terms.

n
S, = E[Ea + (n—1)d]

21
= 551 = E[Ex (5) + (21— 1)(3)]

21

= Sp1=21[5+10 x (3)]
= Sp1 =21 [35]

= 521=735

32. Question

Find the sum of 51 terms of the A.P. whose second term is 2 and the 4th term
is 8.

Answer

Given:ap =2 and ag =8and n =51
We know that,

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

and ag =a + 3d =8 ...(ii)

Solving the linear equations (i) and (ii), we get
a+d-a-3d=2-8

= -2d=-6

=>d=3

Putting the value of d in eq. (i), we get
a+3=2

=>a=2-3=-1

Now, we have to find the sum of first 51 terms.

n
S, = E[Ea + (n— 1)d]



I

("]
[¥]]
ek

Il

51
S 2X (1) + (51 - 1)(3)]

!

LA
[4]]
[y

Il

51
— [-1+50 x (3)]

= Sg1 =51[-1+ 25 x (3)]
= Sgq =51 [74]
= S¢q = 3774

33. Question

Find the sum of the first 25 terms of the A.P. whose 2nd term is 9 and 4th
term is 21.

Answer

Given: ap =9 and a4 =21 and n = 25
We know that,

ap=a+d=9 ..(i)

and ag =a + 3d =21 ...(ii)

Solving the linear equations (i) and (ii), we get
a+d-a-3d=9-21

= -2d=-12

>d=6

Putting the value of d in eq. (i), we get
a+6=9

=2a=9-6=3

Now, we have to find the sum of first 25 terms.

n
S, = E[Ea + (n— 1)d]

25
= S;5= - [2x(3)+ (25— 1)(6)]

25
= S,.= — %
Saz > [6+ 24 x (6)]



= Sye = 25 [3 + 12 x (6)]
= Sye = 25 [75]
= S,c = 1875

34 A. Question

If the sum of 8 terms of an A.P. is 64 and the sum of 19 terms is 361, find the
sum of n terms.

Answer
Given: Sg = 64 and S19 = 361

We know that,

n
S, = E[Ea + (n—1)d]

= SS=§[23+(8—1)d]

= 64 =4[2a+7d]
=16 =2a+7d ...(i)

Now,

19

19
= 361 =—-[2a+ 18d]

= 38 =2a+ 18d ...(ii)

Solving linear equations (i) and (ii), we get
2a+7d-2a-18d=16- 38

= -11d =-22

=d =2 ..(iii)

Putting the value of d in eq. (i), we get
2a+7(2)=16

=>2a=16-14

= 2a=2..(iv)



Now, we have to find the S,
n
S, = E[Ea + (n—1)d]

= S = 2[2 + (n — 1)2] [from (iii) and (iv)]
=>S,=n[l+n-1]
=S,=n

34 B. Question

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

Answer

Given: First term,a=17
Last term, 1 = 350
common difference, d =9
We know that,
l=a+(n-1)d
=350=17+(n-1)9

= 333=(n-1)9
=37=n-1

= n=38

So, there are 38 terms in the AP

Now, we have to find the sum of this AP

n
S, = E[Ea + (n—1)d]

38
= Sgg=—-[2%17 + (38— 1)9]

= S38 =19 [34 +37X9]

= S38 =19 [34 + 333]



= S3g =19 x 367

= S3g = 6973

Hence, the sum of 38 terms is 6973.

35. Question

If a, b, ¢ be the 1st, 3rd and nth terms respectively of an A.P, there prove that

the sum to n termsis -+ & , € —4

2 b—a
Answer

Given:aq = a

ag=a+2d=b
=>2d=b-a
q b—a
= =
2

anda,=a+ (n-1)d

c=a+(11—1)(b;a)

= c—a=(n—-1) (b;a)

2 —
= %=[n—l)

2(c—a)
= m+l=ll

2c—2a+b-—a
= =n

b—a

b+ 2c—3a
= ————=1

b—a

We know that,

S, = o[a+]
n_i[a—i_ ]



b+ 2c—3a

= Snzb?‘;a[a+c]
_(b+2c—3a)(a+c)
~ e = 2(b— a)
_(c+a)[b—a+2[c—a)]
= n T 2(b—a)
c+a (c+a)(c—a)
= Sh= T,
c+a c?—a’
= 5, =

= +
n 2 b—a

36. Question

If the mth term of an A.P. is l and the nth term is
n 1m

m +1

-

i

, then prove that the

sum to mn terms is , Where in m= n.

Answer

. 1
Given:a,, = -

Now, a, =a+ (m- 1)d

1
= H=a+(m—l)d

=an+nm-1)d=1

= an+mnd-nd=1...(i)

anda, = -
= a+(n—1)d= L
m
= am+mnd - md =1 ...(ii)
From eq. (i) and (ii), we get
an + mnd - nd = am + mnd - md

=an-m)-d(nh-m)=0



=a=d
Now, putting the value of a in eq. (i), we get

dn+mnd-nd=1

= mnd=1
1
= d=—
mn
1
Hence,a = —

mn

Sum of mn terms of AP is

mn
Spun = - [2a + (mn — 1)d]

mnrfr 1 1
= S, = > 2 X — + (mn—1) (—)]

mn
mnf[ 2 1
. —+1_—J

mn 9 |mn mi
mnp 1
= Smn = 2 lmn 1

1
= Sn= 2 [mn + 1]

Hence Proved
37. Question

If the 12th term of an A.P. is - 13 and the sum of the first four terms is 24,
what is the sum of the first 10 terms?

Answer

Given:ajp =-13
=a+11d=-13
=>a=-13-11d ...(I)

and Sy = 24
“[2(~13 - 11d) + (4— 1)d] = 24 [from(()]

= 2[-26 -22d + 3d] = 24



= -26-19d=12

=-19d =12 + 26

= -19d =38

=>d=-2

Putting the value of d in eq. (i), we get
a=-13-11(-2)=-13+22=9
So,a=9,d=-2andn=10

Now, we have to find the S;

S10= ? [2a + (10— 1)(—2)]

= S10 = 5[2%9 + 9(-2)]

= S10=5[18 - 18]

= S510=0

Hence, the sum of first 10 terms is 0

38. Question

If the number of terms of an A.P. be 2n + 3, then find the ratio of sum of the
odd terms to the sum of even terms.

Answer

Given: Total number of terms = 2n + 3
Let the first term = a

and the common difference = d

Then, ap =a + (k- 1)d ...(i)

Let S; and S, denote the sum of all odd terms and the sum of all even terms
respectively.

Then,
Sp=aj+az+ag . +ayn,3

n+2

=T {a; +aspea}




n+2

= T{a +a+(2n+ 3 — 1)d} [using (i)]

n+?2

== {2a + 2nd + 2d}

=(n+ 2)(a+nd +d) ...(ii)
And, Sy =ay +ag +ag ... +ayneo

n+1
= 2 {a; + a0}

= [(a+d) + {a+ (2n + 2 — 1)d}] [using (i)]

2

n+1

=— {2a + 2nd + 2d}

= (n+1)(a + nd + d) ...(iii)

Sy (m+ 1)(a+nd) n+2
'S,  (m)@@a+nd n+1

39. Question

If the sum of first m terms of an A.P. is the same as the sum of its first n terms,
show that the sum of its first (m + n) terms is zero.

Answer
Let the first term be a and common difference of the given AP is d.

Given: S, = S,
m n
= E[Ea +(m—1)d] = E[Ea + (n— 1)d]

= 2am + md(m - 1) = 2an + nd(n - 1)

= 2am - 2an + m?d - md - n®d +nd = 0

= 2a(m - n) +d[(m?-n%) - (m-n)] =0

= 2a (m - n) + d[(m- n)(m + n) - (m - n)] =0
= (m-n)[2a+{(m+n)-1}d] =0
=2a+m+n-1)d=0[*m-n#z0]..(3)

Now,



m+n
Spin = T[Ea +{(m+ n)-1}d] = 0

m-+n

= S1n+n = T x 0 [USil’lg [l)]

= Sph+n=0
Hence Proved
40. Question

In an A.P. the first term is 2, and the sum of the first five terms is one-fourth
of the next five terms. Show that its 20th term is — 112.

Answer
Given: first term,a = 2

And

1
Sum of first five terms = - (sum of next 5 terms)

Sum of next 5 terms = :t (Sum of 6™ to 10 terms)

1
= Sum offirst 5 terms = I (Sum of first 10 terms — sum of first five terms)

1
= 55 = E(Sm_ Ss)
=>4SS :810_ SS

—1 555 = SlO

= 5><g[2 ><2+(5—1)d]=§[2><2+(1ﬂ—1)d]

25
= 3[4 + 4d] = 5[4 + 9d]

= 20+20d=8+18d
= 20d-18d=8- 20
= 2d=-12

>d=-6

Thus,a=2andd=-6



~aggp=a+(n-1)d

= azp=2+(20-1)(-6)
= agg =2 + (19)(-6)
>a)y=2-114

= ayp =-112

Hence Proved

41. Question

If d be the common difference of an A.P. and S;, be the sum of its n terms, then
prove thatd =S, - 25,.1 + S;,-2

Answer

Given: S, be the sum of n terms and d be the common difference.
To Prove: d =S, - 25,.1 + Sy-2

Taking RHS

Sn - 25p-1 +Sp-2

2
n—2
+T[Ea+(n—2— 1)d]

L [2a+ (n—1-—1)d]

n n
=E[Ea +(n—1)d]—-2x

2(n—1)

=g[Za +(n—1)d] [2a + (n — 2)d]] +$[2a+ (n—3)d]

_ 2an+ nn—1)d—4a(n—1)—-2(n—1)(n—2)d+2a(n—2)+(n—2)(n—3)d
B 2

1
=3 [2an + n®d — nd — 4an + 4a — 2n°d + 4nd + 2nd — 4d + 2an — 4a + n%d
— 3nd — 2nd + 6d]

_E[E]

=d
=LHS

Hence Proved



42. Question

The sum of the first 7 terms of an A.P. is 10, and that of the next 7 terms is 17.
Find the progression.

Answer

Given: Sum of first 7 terms, S = 10

and Sum of the next 7 terms = 17

= Sum of 8™ to 14™ terms = 17

= Sum of first 14 terms - Sum of first 7 terms = 17
= S14-S7=17

= S14-10=17

= Sy, =27

Sum of 7 terms, S, = g [2a + (7 — 1)d]

7
= 10 = E[EE—I_ (7 —1)d
= 20 =7[2a + 6d]
= 20 =14a +42d ...(i)
Sum of 14 terms, S;, = — [2a + (14— 1)d]
= 27 =7[2a + 13d]
= 27 =14a +91d ...(ii)
Solving the linear equations (i) and (ii), we get
14a + 42d - 14a-91d =20 - 27

= -49d =-7

Putting the value of d in eq. (i), we get

20 =14a+42d

1
= 20=14a+42 % -



= 20=14a+6

= 20-6=14a

= 14 =14a

=>a=1
Thus,a=landd=§
So, AP is

a;=1

ap=a+d=1+-=1

=1 | =

az=a+2d=1+2x-=12
7 7

Hence, APis 1,1 E, 12,
7' 7

43. Question

If the pth term of an A.P. is x and qth term is y, show that the sum of (p + q)

:»;—1.-']|
P—q

terms is

X_}."_

-

Answer

Given:ap, =xandag =y
We know that,
ap=a+(n-1)d
ap=a+(p-1)d
=>x=a+(p-1)d..(i)
Now,

ag=a+(q-1)d
=>y=a+(q-1)d..(i0)
From eq. (i) and (ii), we get
x-(p-1)d=y-(q-1)d

=x-y=(p-1d-(q-1)d



=>x-y=d[p-1-q+1]

=x-y=d[p-q]
= d =:%}'...(iii)

£

Adding, Eq (i) and (ii), we get
x+y=2a+(p-1)+(q-1)d
=>x+y=2a+d[p+q-1-1]
=>x+y=2a+d(p+q-1)-d
=>x+y+d=2a+(p+q-1)d..(iv)

We know that,

n
Sy = E[EE + (n— 1)d]

P+q
= Sp+q=T[Ea+ (p+q—1)d]
= Spiq = % [x + v + d] [using (iv)]
= Spq =[x +y+ E] [using (iii)]

Hence Proved
44 A. Question

The sum of 17 terms of two series in A.P. are in the ratio (3n + 8) : (7n + 15).
Find the ratio of their 12th terms.

Answer

There are two AP with different first term and common difference.
For the First AP

Let first term be a

Common difference = d

Sum of nterms = S, = 2 [2a + (n— 1)d]

and nM term=a, =a+ (n- 1)d

For the second AP



Let first term be A

Common difference =D

Sum of nterms = S, = [EA + (n— 1)D]
and nfterm=A,=A+ (n-1)D

[t is given that

Sum of n terms of first A. P 3n+8
Sum of n terms os second A.P  7n+ 15

n
5[2a+ (n—1)d 3n+8

= =
524+ (@-1)D 7n+15
n—
11[3+( 5 ) 3n+8
=
n[A + (11 . 1) ~7n+ 15
N 3"‘{]1?)5- 3n+8

n+15

a+(—)p - 5 ()

Tz
Now, we need to find ratio of their 12th term

12®term of first AP
"12th term of second AP

i.e

a,, of first AP
~ A,, ofsecond AP

a+ (12— 1)d
T A+(12-1)D

a+ 11d
~A+11D

Hence, % =11

n-1=11x2
>n=22+1
=>n=23

Putting n = 23 in eq. (i), we get



a+ (232_ l)d 3(23) + 8

At (232— 1) p 7(23)+15

a+11d  69+8
~ A+11D 161+ 15

12™term of first AP 77
= =
12thterm of second AP 176

12®™term of first AP 7

= 12thterm of second AP - 16

Hence the ratio of 12t term of 15t AP and 12t term if 2" AP is 7:16
44 B. Question

The sum of 11 terms of two A.P's are in the ratio (5n + 4) : (9n + 6), find the
ratio of their 18th terms.

Answer

There are two AP with different first term and common difference.
For the First AP

Let first term be a

Common difference = d

Sum of nterms =S, = g [2a + (n— 1)d]

and nM term =a, =a+ (n-1)d
For the second AP
Let first term be A

Common difference =D

Sumofnterms =S, = g [2A + (n— 1)D]

andn term=A,=A + (n- 1)D
It is given that

Sum of n terms of first A. P En+ 4
Sum of n terms os second AP 9n+6




n
5[2a+(n—-1)d 5n+4

-0 “on+6
5 [2A+ (n—1)D n
n—
11[3+( 5 ) 5n+ 4
=
n—1 “9n+6
nfA + ( 5 )
- 3"‘{%)"— __ 5n+4
(20D ~ onrs W
Now, we need to find ratio of their 18th term

18™term of first AP
18t term of second AP

i.e

a,g of first AP
A, of second AP

_a+(18—1)d
T A+(18—-1)D

a+ 17d
T A+17D

n—1

Hence, . =17

n-1=17x2
>n=34+1
=>n=35

Putting n = 35 in eq. (i), we get

a+ (352_ l)d 5(35) + 4
352— l) o 9(35)+6

a+(

a+17d 175+ 4
A+ 17D 315+ 6

18™term of first AP 179
= =
18thterm of second AP 321

Hence the ratio of 18t term of 15t AP and 18t term if 214 AP is 179:321



45. Question

Inan A.P. S,, denotes the sum to first n terms, if S,, = n%p and S,,, = m?p (m =

n) prove that S, = p3.

Answer

Given: S, = n?p and S, = m?p

To Prove: S, = p3

We know that,

n
S, = E[Ea + (n—1)d]

n
= n‘p= E[Ea + (n— 1)d]

= 2np = [2a + (n- 1)d]
= 2np-(n-1)d=2a..(i)

and S, = ?[Za + (m —1)d]

m
= m?p = E[Ea + (m—1)d]

= 2mp=2a+ (m-1)d

= 2mp - (m - 1)d = 2a ...(ii)

From eq. (i) and (ii), we get
=2np-(n-1)d=2mp- (m- 1)d
= 2np-nd+d=2mp-md+d

= 2np - nd = 2mp - md

= md - nd = 2mp - 2np

= d(m - n) =2p(m - n)

= d = 2p ...(iii)

Putting the value of d in eq. (i), we get
= 2np - (n-1)(2p) = 2a

= 2pn- 2pn+2p=_2a



= 2p=2a..(iv)

Now, we have to find the Sp

S, = g[zp + (p — 1)2p] [from (iii) & (iv)]
p 2
= S, =5[2p+2p° —2p]

= 5, == [2p°]

= Sp = p3
Hence Proved
46. Question

The income of a person is Rs. 300000 in the first year and he receives an
increase of Rs. 10000 to his income per year for the next 19 years. Find the
total amount he received in 20 years.

Answer
The income of a person in 15t year = Rs 300000

The income of a person in 2"9 year = Rs 300000 + 10000

=Rs 310000

The income of a person in 3" year = Rs 310000 + 10000
=Rs 320000

and so,on

Therefore, the AP is

300000, 310000, 320000,...

Here a = 300000, d = 310000 - 300000 = 10000

and n =20

We know that,

S, = ;—1[211 + (n—1)d]

= S5p= % [2(300000) + (20— 1)(10000)]



= Sy =10 [600000 + 190000]

= Sy =10[790000]

= S0 =7900000

Hence, the total amount he received in 20 years is Rs 7900000.

47. Question

A man starts repaying a loan as first installment of Rs. 100. If he increases the
installments by Rs. 5 every month, what amount he will pay in 30
installments?

Answer
The 15t installment of the loan = Rs. 100
the 24 installment of the loan = Rs 100 + 5 = Rs 105

The 3'9 installment of the loan = Rs 105 + 5 = Rs 110
Therefore, the AP is 100, 105, 110, ...
Here,a=100,d=105-100=5and n= 30

We know that,

S, = ;—I[Eﬂ, + (n—1)d]

= Sy = %[2 x 100 + (30 — 1)(5)]

= S30=15[200 + 29 x 5]

= S30 =15 [200+145]

= S30 = 15[345]

= S309=5175

Hence, the amount he will pay in 30™ installments is Rs. 5175

48. Question

The interior angles of a polygon are in A.P, the smallest angle is 75° and the
common difference is 10°. Find the number of sides of the polygon.

Answer



Given: The smallest angle is 75°

ie.a=75

and common difference = 10°

ie.d=10

Therefore, the series is

75, 85, 95, 105, ...

and the sum of interior angles of a polygon =(n - 2) 180°
ie. S,=180

We know that,

S, = E[2-:1: + (n—1)d]
2
> (n—2)180 = ;—1[2 X (75)+ (n — 1)(10)]

n
= (n—2)180 = —[150 + 10n — 10]

= (n-2)360 =n [140+10n]

= 360n - 720 = 140n + 10n?
=36n-72-14n-n?=0
=n?-22n+72=0
=n’-18n-4n+72=0
=n(n-18)-4(n-18)=0

= (n-4)(n-18)=0

Putting both the factor equal to 0, we get
n-4=0orn-18=0

=>n=4orn=18

Hence, the number of sides of a polygon can be 4 or 18.



