Arithmetic Progression
Exercise 10(A)

Question 1.

Which of the following sequences are in arithmetic progression?
(i) 2, 6, 10, 14,

(i) 15,12, 9, 6,
(iii) 5, 9,12, 18,

1
(iv) 5

—

Solution:

(i1 2, 6, 10, 14 ......
dy=6-2=4
do = 10-6=4
dy=14-10=4

Since dy =ds = ds, the given sequence is in arithmetic progression.

(i1 15, 12, 9, 6, ...,
dy=12-15=-3
dp=9-12--3
dy=6-9=-3

Since dy = ds = d3, the given sequence is in arithmetic progression.

(i) 5 9 12 18 ...
dj=9-5-4
dy=12-9=73

Since dy = ds, the given sequence is not in arithmetic progression.
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Since dy = ds, the given sequence is not in arithmetic progression,



Question 2.
The nth term of sequence is (2n — 3), find its fifteenth term.
Solution:

A term of AP, = (2n-3)

=t =2n-3

L 15" term=t,. =2x15-3=30-3=27

Question 3.
If the pth term of an A.P. is (2p + 3), find the A.P.
Solution:

p* term of an AP =2p+ 3
=>tp=2p+3

Putting t= 1,23 ...., we get

b, =2x1+3=2+3=5
L=2x2+3=4+3=7/
t,=2x3+3=6+3=9and so on.
Thus, the AP iz 57,9,....

Question 4.

Find the 24th term of the sequence:
12,10, 8, 6,......

Solution:

The given sequence is 12, 10, g, &, .

Mo,

10-12=-2

2-10= -2

H-2=-2 etc

Hence, the given sequence is an AP, with first term a=12
and common difference d= -2,

The general term of an AP, iz given by
t,=a+(n-1xd

=t, =12+ (24-1)(-2)=12+ 23x(-2)= 12- 46 = -34
So, the 24™ termis - 34,

Question 5.

Find the 301" term of the sequence:
1,3



Solution:

The given sequence is 1, 1, §, .....
2 2
M o,
1-1_1
2 2
3. 1= l, efc.
2 2

Hence, the given sequence is an AP, with first term a= %

and common difference d = %

The general term of an AP, is given by
£, =a+(n-1)d

1 1 1 29 =0
= =—+(30-1)|=[=2+===2=15
o =5+l )[2] 2T 373

So, the 30" term is 15,

Question 6.
Find the 1001 term of the sequence

Solution:

The given A.P. is 43, 243, 343, ...
M oy

2f3-3-45
3\5 - Eﬁ = u@, efc,
Hence, the given sequence is an A.P. with first term a= 3

and commen difference d = 3.
The general term of an AP, is given by
t,=a+in-1)d

= tigg = V3 +(100- 13 = 3+ 993 = 10043

So, the 100M term is 10043,

Question 7.

Find the 501 term of the sequence:
l n+1 2n+1

1 1 KRR

M M M




Solution:

. 1l n+1 2n+1
The given sequence is =, , ,
no N 3]
Mo,
n+l1 1 _n+1-1_n_y
g ! g !
N+l n+l 2n+l-n-1 n
- = =—=1, etc.
3] g g

Hence, the given sequence is an AP, with first term a=

|~

and common difference d = 1.
The general term of an AP, is given by
t, =a+(n-1d

:‘>t5,:,=%+(50—1)(1j=%+49

So, the 0™ term s %+ 49,

Question 8.

Is 402 a term of the sequence :
8,13,18,23,............. ?
Solution:

The given sequence is 8, 13, 18, 25, ...
Moy,

1Z2-8=5

18-13=5

23-18=5 etz

Hence, the given sequence is an AP, with first term a=28
and common difference d= 5.

The general term of an A.P. is given by
th=a+(n-1)d

=402=28+({n-1)5)

= 3094-51-5

=399 =00

399

5
The number of terms cannot be a fraction.

S0 clearly, 402 is not & term of the given sequence.

=nN=



Question 9.

Find the common difference and 29 term of the
arthimetic progression .

3 1 1
e I
4.' 2.‘ 4.‘
Solution:

gth

Find the common difference and 997 term of the

arthimetic progression

The given AP, is ?‘E, 93, 111, .....
4" 2 4
o 31 19 45
e 4.' 2 ! 4 v
Common difference = d= 12231 _38-31_7 3
2 4 4 4 4
. 31
First t =8=—
irst term = a 7
The general term of an AP, is given by
t,=a+(n-1)d
= g = E+I:9'Z—“l— 1)x3= E+98><E=E+@=£=1?9l
4 4 4 4 4 4 4 4
Question 10.
How many terms are there in the series:
(i)4,7,10,13, ............, 148?
(ii) 0.5,0.53,0.56, .....cc......, 1.17

L O 1
m)y =, 4L,1=,............, 3
iy 2,417



Solution:
(i1 The given series is 4, 7, 10, 13 ... , 148
7-4=310-7 =3 13- 10= 3 etc
Thus, the given series is an AP, with first term a= 4
and common difference d = 3.
Last term =1 = 142
4+(n-113)= 1428
=(n-11x23=144
=n-1=48
=n= 49
Thus, there are 49 terms in the given series,

(ii) The given series iz 0.5 0.53, 0.56, .. . , 1.1
0.52-0.5=003, 0.56-0.53 =003 etc
Thus, the given seriesis an AP, with first terma=0.5
and common difference d= 0,03
Last term=1=1.1
0.5+(n-1)(0.03)=1.1
=(n-1)x0.03=0.6
=n-1=20
=n=~21
Thus, there are 21 terms in the given series,

(iii) The given seres is E, 1, ll,.., ng
4 4 4
3 1 5 1

o, Zo1-Z et

2733 T3 """

Thus, the given seriesis an AP, with first term a=

and commaon difference d= %

Last term=1=3

3 1
ZL+ (n- U[ZJ =3



Thus, there are 10 terms in the given series,

Question 11.

Which termofthe AP.1+4+7+10+ .......... is 527
Solution:

The given &F is 1+ 4+ 7+ 10+ ...,

Here, first term a= 1 and common difference d=4-1=3
Let n™ term of the given &.P. be 52.

=52=a+(n-14d

=52=1+n-11x3

=51=(n-1)x3

=n-1=17

=n=18

Thus, the 18% term of the given AP, is 52,

Question 12.
If 5th and 6th terms of an A.P are respectively 6 and 5. Find the 11th term of the A.P
Solution:

The general term of an AP, is given by
t,=a+(n-1)d

Mow, ts=16

= a+(5-1d=6

=a+4dd=6 ... .(i]

And, t,=5

=a+(6-1)d=5

=a+5d=5 ...

Subtracting (ii) from (i), we get
-d=1

=d=-1

Substituting d=-11in (i), we get
a+d-11=6

=a-4=5

=a= 10

=t =10+(n- 1)(-1)
=t,=10+(11-1)-1)=10-10=0



Question 13.

If t,, represents n term of an AP, ty +t5-t9=10and ty + to= 17, find its first term and its common differenc
Solution:

Let the first term of an AP, be a and the common difference be d
The general term of an A.P. is given by £t =a+{n- 1)d
Mow, T+ tg— ty =10

=la+dl+(a+dd)-(a+2d)= 10

= a+d+a+dd-a-2d=10

=a+ 3d =10 L0

Also, o+t =17

=(a+dl+(a+2d)=17

=2a+9d =17 ...(ii)

Multiplyving equation (i) by 2, we get

Za+6d=20 ...i)

Subtracting (i) from (il ), we get

-3d=3

=d=-1

Substituting value of din (i), we get

a+3-1)=10

=a-3=10

=a=13

Hence, a=13 and d=-1.

Question 14.

Find the 10th term from the end of the A.P. 4,9, 14,........ , 254
Solution:

The given AP, is 4, 9, 14,....., 254,

First term = 4

Common difference = 9-4=15

Last term =1 = 254

For the reverse AP, first term = 254 and commeon difference = -5
Thus, 10% term from the end of an given A.P.

- 10" term from the beginning of its reverse A.P.

= 2544 (10- 1)x (-5)

= 254- 45

= 209



Question 15.
Determine the arithmetic progression whose 3rd term is 5 and 7th term is 9.
Solution:

For an AP,

t,=5

=a+2d=5 ...0)

And, t, =9

—=a+6d=9 . (i)
Subtracting (i) from (i), we get

dd =4

=d=1

Substituting d=11in (i), we get

a+2x1="5

=a=3

Thus, the required &P =5 a+d, a+2d, a+32d, ...
-3 456,...

Question 16.

Find the 31st term of an A.P whose 10th term is 38 and 10th term is 74.
Solution:

The general term of an 4.P. is given by

t, =a+(n-1)d

Mowy, £, = 38

=a+9d=38 .0

And, =74

—a+15d=74 .. (i)

Subtracting (i) from (i), we get

6&d = 36

=d=6

Substituting d =6 in (i), we gt
a+9xb =38

= a+ 5d=38

=a=-16

=t =16+ (n- 1)(6)
= t, =-16+30x6 = -16+ 180 = 164



Question 17.
Which term of the services :
21,18,15, ............. is—817?

Can any term of this series be zero? If yes find the number of term.
Solution:

The given &P is 21, 18, 15 .....

Here, first term a= 21 and commaon difference d=18-21= -3
Let n® term of the given A.P. be - 21,
=-8l=a+(n-1xd

=-Bl=21l+in-11x({-3
=-102=(n-1)x(-3)

=n-1=34

=n=35

Thus, the 35% term of the given &.P. is - 81,
Let p™ term of this &.P. be 0.
=21l+(p-11x(-3)=0

=21-3+3=0

= 3p =24

=p=8

Thus, 8% term of this &.P. is 0.

Exercise 10(B)

Question 1.

In an A.P., ten times of its tenth term is equal to thirty times of its 30th term. Find its
40th term.
Solution:

The general term of an A.P. is given by
t,=a+(n-1)d

Given,

10xt, =30xt,

= 10x(a+9d)=30x(a+29d)
=a+9d=3x(a+29d)

= a+9d = 3a+ 874

= 2a+78d=0

=a+39d=0

= a=-39d

Mow, t,, = 8+ 39d=-39d+39d =0



Question 2.
How many two-digit numbers are divisible by 3?
Solution:

The two-digit numbers divisible by 3 are as follows:
12, 15,18, 24, ....... , 99

Clearly, this forms an AP, with first term, a= 12
and common difference, d= 3

Last terrm = n™ term = 99

The general term of an A.F. is given by
t,=a+(n-14d

=99 =12+(n-1J(3)

=99=12+3n-3

=90 =72n

=n= 20

Thus, 30 two-digit numbers are divisible by 3.

Question 3.
Which termof A.P.5,15,25 ............ will be 130 more than its 31st term?
Solution:

The given AP, is 5, 15, 25, ...
Here, a= 5and d=15-5=10
Mow, ty = 8+ 30d =5+ 30x10= 5+ 300= 305
Let the required term be n™ term,
Lt -ty =130

= [a+ (n- 1)d] - 305 = 130

—= S+ (n-1)(10) = 435
=(n-1)10)= 430

=n-1=43

=n=44

Thus, required term= 44% term



Question 4.

Find the value of p, if X, 2x + p and 3x + 6 are in A.P
Solution:

Since x, 2x+p and 3x+ 6 are in AR, we have
(Zx4+pl-x=(3x+6)-(2Zx+p)

=S 2H+p-x=3+6-2%-p

= X+p=x+0-p

=Sp+p=x-—x+6

=p==5

=p=3

Question 5.

If the 3rd and the 9th terms of an arithmetic progression are 4 and -8 respectively,
Which term of it is zero?

Solution:

For an AP,

t,=4

=a+2d=44 ...

ty = -8

—a+8d=-8 ...
Subtracting (i) from (ii), we get

Bd=-12

=d=-2

Substituting d=-2in (i), we get
a+A-21=4

=a-4=4

= a==z

= General term=1t, = 8+(n-1)(-2)
Let p® term of this A.P. be O,
=8+(p-11x(-21=0
=8-p+=2=0

=10-2p =0

= 2p = 10

=p==5

Thus, 5% term of this AP, is O,



Question 6.

How many three-digit numbers are divisible by 877?
Solution:

The three-digit numbers divisible by 87 are as follows:
174, 261,......, 957

Clearly, this forms an &P, with first term, a=174
and common difference, d = 87

Last term = n™ term = 957

The general term of an AP, is given by
t,=a+(n-1)d

= 957 = 174+ (n- 1)(87)

=783=(n-1)x87

=9=n-1

=n=10

Thus, 10 three-digit numbers are divisible by 87,

Question 7.
For what value of n, the nth term of A.P 63, 65, 67, ........
17,........ are equal to each other?
Solution:
Foran &A.FP. 63, 65, 67, ........, we have a=63 and d =

N term=t, =63+ (n-1)x2

Foran AP 3, 10, 17, ..., we havea =23 and d' =1
¥ term=t = 3+(n-1)x7

The two A.P.s will have equal n™ terms is
r o=t

=63+n-11x2=3+(n-1)x7
=E3+2N-2=3+7n-7
=tl+an="n-4

= on=£65

=n=13

and nth term of A.P. 3, 10,

65-63=2

0-3=7



Question 8.

Determine the A.P. Whose 3rd term is 16 and the 7th term exceeds the 5th term by 12.
Solution:

For given AP,

ty=a+2d=16 ...0)

Mo,

t-t = 12

=la+6d)-(a+4d)= 12

=2d=12

=d=6

Substituting the value of din (i), we get

a+Z2xt =16

=a+lz2=16

=a=4

Thus, the required AP. =5, a+d, a+2d, a+3d, .....

— 4,10, 16, 22,.....

Question 9.

If numbers n—2,4n—-1 and 5n + 2 are in A.P. find the value of n and its next two terms.
Solution:

Since (N-2), (dn-11and (5n+2) are in A P., we have
(dn-1)-(n-2)= {5+ 2)-({dn-1)
=d-1-n+2=05+2-4n+1

=N+1=n+23

===

=n=1

S0, the given numbers are -1, 3, 7
=a=-landd=3-(-1)=4

Hence, the next two terms are (7 + 4 and (7 + 2x 4)
ie.11land 15,



Question 10.

Determine the value of k for which k2 + 4k + 8, 2k? + 3k + 6 and 3kZ + 4k + 4 are in A.P
Solution:

Since (k% + 4k +8), (Zk*+ F +6) and (3k*+ 4k + 4) are in AP, we have
(k2 + 3+ 61— (K*+ e+ 21=(3k*+ d + - (Zk*+ K+ E)

=T+ -k -k -8=3kT+ Ak +4-K"-FK-6
=ki-k-2=k*®+k-2

=4 =0

=k=0

Question 11.

If a, b and c are in A.P show that:
(i) 4a, 4b and 4c are in A.P
(ia+4,b+4andc+4arein AP.
Solution:

g bandcarein AP,

=h-a=c-b

=zh=a+c

(i) Given terms are 45, 4b and 4c

MNowe, db - da = 2(2h - 2a)
=2la+c-2a)
=2(c—-a)

And, dc—4db = 2(2c- 2h)
=2(2c-a-c)
=2(c-a)

Since db - da = do— db, the given terms are in AP,

(i) Given terms are (a+4), (b+ 4 and (c+ 4)
Mow, (b+4)-{a+ 4 =b-a
_a+c

M

2
Jc-a-
=
a

c

_C_

2
Since b+ P -{a+ D =(c+4)-(b+4), the given terms are in &.P,



Question 12.

An A.P consists of 57 terms of which 7th term is 13 and the last term is 108. Find the
45th term of this A.P.

Solution:
Number of terms = n = 57
=13
—a+6d=13 .0

Last term =t = 108
= a+ 56d =108 ... .(ii)
Subtracting (i) from (i), we get

50d =95

:~d=%

:~d=%

Substituting value of d in (i), we get
a+6x%=13

:>a+%=13

—ao 13_%=65;5? =§

= General term = t, =§+(r‘|—1jx%
U JUS - NS - S

5 *10° 575 5



Question 13.
4th term of an A.P is equal to 3 times its first term and 7th term exceeds twice the 3rd
time by I. Find the first term and the common difference.

Solution:

The general term of an AP is given by t, = a+(n-1xd
Mow, £, = 3xa

= a+ 3d=3a

=2a-3d=0.. .0

Mext, t,-2=xt; =1
—a+bd-Ha+2d)=1
= a+6d-2a-4d=1

= -a+2d=1 Ty

Multiplying (i) by 2, we get

2a+dd=2 ... (i)

Adding equations (i) and (iii), we get
d=2

Substituting the value of din (i), we get
—a+dud=1

=-a+4d=1

=a=23

Hence, a=3 and d=2

Question 14.
The sum of the 2nd term and the 7th term of an A.P is 30. If its 15th term is 1 less than
twice of its 8th term, find the A.P

Solution:

The general term of an AP is given by £ =a+(n-1d
Mowy, T, + £, = 30

=(a+dl+(a+6d) =30

=2a+7d=30 .0

Mext, 2t -t.=1
=2Zxla+7d)-(a+14d)=1

=2Za+ 14d-a-14d=1

=a=1

Substituting the value of ain (i), we get
2xl+7d=30

=7d=28

=d=4



Question 15.

In an A.P, if mth term is n and nth term is m, show that its rth termis (m+n —r)
Solution:

For an AP,

t =n

=a+(m-1d=n )
And, £t =m
=a+(n-11d=m 1)

Subtracting (i) from (i), we get
n-1d-(m-1d=m-n
=nd-d-md+d=m-n
=dn-mi=m-n

=-dm-nl=m-n

=d=-1

Substituting d=-1in equation (i), we get
a+i(m-11-11=n

=a-m+1l=n

=a=m+n-1

Mow, t, = a+(r-1xd
=(m+n-11+(r—11-1)
=m+n-1-r+1
=m+n-r

Question 16.

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

The given &P, is 3, 10, 17, ...

Here, a=3andd=10-3=7

Moy,

tm=a+12d=3+12x7 =3+ 84 =87

Let the required term be i™ term.
Lt —t,=84

=[a+(n-1)d]-87 =84

= 3+(n-11x7 =171
=(n-1)x7 = 168

=n-1=24

=nN=25

Thus, required term = 25% term



Exercise 10(C)

Question 1.
Find the sum of the first 22 terms of the A.P.: 8, 3, -2, ...........
Solution:

The given AF. is8, 3, -2, ...
Here, a=8 d=3-8=-5andn=22

L S= %[zm (n-1)d]

=2_22[2x8+(22— 1)x (-5)]
=11[16+21x(-5]]

=11[16 - 105]
=11x(-289)
=-979
Question 2.
How many terms of the A.P. :
24, 21,18, ......... must be taken so that their sum is 78?
Solution:

Let the number of terms taleen be n.
The given AP, is 24, 21, 18, ......
Here, a=2d andd=21-24=-3

S - %[zm (n- 1)d]
= 78= %[2x24+ (n- 1% (-3)]

= 78= %[48—31+3]

= 156=n[51 - 3]
= 156 = 5in- 3°
=3¢ -5+ 156 =0
=n-17n+52=0
—=r?-13n-4n+52 =0
=nn-131-4n-13)=0
=h-13n-4=0
=n=130orn=4

Required number of terms = 4 or 13



Question 3.
Find the sum of 28 terms of an A.P. whose nth term is 8n — 5.
Solution:
N term of an AP =t =8n-5
Let & be the first term and d be the common difference of this AP,
Then,
A=1t,=8x1-5=8-5=73
L,=8x2-5=16-5=11
Ld=t,-t=11-3=8

The sum of n terms of an AP. =5 = g[EEH (n—-1)d]

=5sum of 28 terms of an AP. = %[2x3+ 27 % 8]

— 14[6+ 216]
—14x 222
- 3108

Question 4(i).

Find the sum of all odd natural numbers less than 50
Solution:

Odd natural numbers less than 50 are as follows:
1,35, 7,9, .......,49

Mow, 3-1=2,5-3=2and soon.

Thus, this forms an AP, with first term a=1,
common difference d= 2 and last term | = 49
Mow, | = a+(n-1d

=49=1+(n-1)x2

=48=(n-1)x2

=24=n-1

=n=25

sum of first n terms =% = %[EI+|:|

= sum of odd natural numbers less than 50 = 2_25[1+ 44

=§EK5D
=2

=25x 25
=625



Question 4(ii).
Find the sum of first 12 natural numbers each of which is a multiple of 7.
Solution:

First 12 natural numbers which are multiple of 7 are as follows:

7,14, 21, 28, 35, 42, 49, 56, 63, 70, 77, 84

Clearly, this forms an AP, with first term a= 7,
common difference d =7 and last term | = 84

Sum of firstn terms=5 = g[a+ 1]

= sum of first 12 natural numbers which are multiple of 7 = %[? + 234]

—6x91
_ 546

Question 5.
Find the sum of first 51 terms of an A.P. whose 2nd and 3rd terms are 14 and 18

respectively.
Solution:
Given, t, = 14 and t; = 18

—=d=t,-t,=18-14=4

Mow, £, =14
=a+d=14
=a+4=14
=a=10

Sum of n terms of an AP, = %[25+ (n-1)d]
sum of first 51 terms of an AP, = %[Ex 10+ 50 4]

_ % 20+ 200]

=Ex22[]
2

=51x110
= 5610



Question 6.

The sum of first 7 terms of an A.P is 49 and that of first 17 terms of it is 289. Find the
sum of first n terms

Solution:

Sum of first 7 terms of an &4F = 49

¢%[25+ 6] = 49

:’}%x2[a+3d]= 49

= 7[a+ 3d] = 49
=a+3d=7 .0

Sum of first 17 terms of A.P. = 289
- g[Ea + 16d] = 289

:;»gxz[a+8d]=289

— 17[a+ 8d] = 289
—a+8d=17 ...

Subtracting (i) from (i), we get
S5d=10=d=2

Substituting d=2in (i), we get
a+odxd="7/

=a+6=7=a=1

L Sum of first n terms = %[2 x1+(n- 1]



Question 7.

The first term of an A.P is 5, the last term is 45 and the sum of its terms is 1000. Find
the number of terms and the common difference of the A.P.

Solution:

First term a=5

Last term | = 45

sum of terms = 1000

Let there be n terms in this AP,

n
Mow, sum of first n terms = §[a+ 1]

= 1000 = %[5+ 45]

= 2000 =nx 50
=n=40

| = a+(n-1)d
= 45= 54 (40 - 1)d
= 4= 39d

40

=d=__
a9

. .40
Hence, numbers of terms are 40 and common difference is =5



Question 8.

Find the sum of all natural numbers between 250 and 1000 which are divisible by 9.
Solution:

Matural numbers between 250 and 1000 which are divisible by 9 are as foll ows:
252, 261, 270, 279, . ..., /999

Clearly, this forms an AP, with first term a= 252,
commaon difference d=9 and last term | = 999

| = a+(n-1)d
=999=252+(n-11x9
=747 =(n-1)x9
=n-1=83

=n= 84

sum of firstn terms=5 = %[a+ I
= sum of natural numbers between 250 and 1000 which are divisible by 2
_ %[25& 999]

=42 x 1251
= 52542

Question 9.

The first and the last terms of an A.P. are 34 and 700 respectively. If the common
difference is 18, how many terms are there and what is their sum?

Solution:

Let there be n terms in this AP,
First term a= 34

Common difference d= 18

Last term | = 700
=a+in-1d= 700

=34+ (n-1)x18=700

—in-1)x 18 = 666

=n-1=37

=n= 32

Sum of first n terms = %[EI+ ] = 32—8[34+ 700]=19x 734 = 13946



Question 10.
In an A.P, the first term is 25, nth term is -17 and the sum of n terms is 132. Find n and
the common difference.

Solution:
First term a=25%
N term=-17 = Last term | = - 17

Sum of n erme = 132
:»%[a+|]= 132
=n(25-17) =264

=nx8=264
=n=233
Mow, | =-17

=a+(n-1d=-17
=25+ 352d=-17

= 32d = -42
42
=d=-—
32
=d= _=21
16
Question 11.

If the 8th term of an A.P is 37 and the 15th term is 15 more than the 12th term, find the
A.P. Also, find the sum of first 20 terms of A.P.



Solution:
For an AF.

t, =37
—a+7d=37 .0

Also, te—t,, =15

=l(a+ 14d)-{a+ 11d)= 15
=a+ 1d4d-a-11d= 15

= 3d=15

=d=5

Substituting d=5in (i), we get
a+fx5=37

= a+ 35=237

=a=2

L Required AP =g a+d, a+2d, a+ 3d,.....
=27, 12,17, ...,

Sum of first 20 terms ofthisﬁa.P.=2_;[2x2+ 19x 5]

= 10[4+ 95]
— 10%99
— 990



Question 12.

Find the sum of all multiples of 7 between 300 and 700.
Solution:

Mumbers between 300 and 700 which are multiple of 7 are as follows:
301, 308, 315, 322,......, 693

Clearly, this forms an AP, with first term a= 301,
commeon difference d=7 and last term | = 693

| =a+(n-1)

= 693=301+(n-1)x7

=392=(n-1)x7

=n-1=5&

=n=57

sum of first n terms =5 = %[a+|]

= Required sum= % [301 + 693]

_ 2 L a04
2

= 57 x 497
= 28329

Question 13.
The sum of n natural numbers is Sn:’3 + 4n. Find its Sth term

Solution:
Sum of n natural numbers = S_ = 57 + 4n

= Sum of (n-1) natural numbers=5_, = 5n-1¥ + 4n- 1)
—EHrnf+l-2n+d9n-4
=524 5-10n+ 4n - 4
=" -6n+1

N term=5 -5 , =5 +4n-57+6n-1=10n-1
= &% term=1t,=10x8-1=80-1=79



Question 14.

The fourth term of an A.P. is 11 and the term exceeds twice the fourth term by 5 the A.P
and the sum of first 50 terms

Solution:

For an AP,

t,=11

=a+3d=11 ()
Also, t,-2t, =5
=(a+7d)-2x11=5
=a+/d-22="5
=a+/d=27 . .0

Subtracting (i) from (i), we get
dd =16
=d=4

Substituting d=4in (i), we get
a+o3x4=11

=a+12=11

=a=-1

L Required AR =g a+d, a+2d, a+3d,.....
137,11 ...

Sum of first 50 terms of this AP, = %[Ex (-11+ 49x 4]

= 25[-2 + 196]
- 25x194
— 4850



Exercise 10(D)
Solution 1.

Let the three numbers in AP be a-d, a and a+ d
cla-di+a+(a+di=24

= 3a=24

=a=2 ()]

Also, (a-dixax(a+ d)= 440

= (g’ - d*)xa= 440

=(8°-d*)x8=440 .. [From(i)]

= 64-d° =55

=d*=9

=d=13

Whena=28andd=73

Fequired terms=a-d, aand a+ d
=8-3,8 8+3
_58 11

Whena=8andd=-3

Required terms=a-d, aand a+ d
- 8-(-3), 8 8+ (-3
- 11,8, 5



Solution 2.

Let the three consecutive terms in AP be a-d, aand a+ d
sla-dl+a+(a+di=21

= 3Za=21

=a=7 ()]

Also, (a-d¥ + a*+({a+ dF = 165

=g+ d*-2ad+a" +a°+ d° + 2ad = 165
= 3a° +2d* = 165

= 3x{7¥+2d* =165 ... [From ()]
= 3x 49+ 2d° = 165

= 147 + 2d° = 165

= 2d¢ = 18
=d% =9
=d=13

Whena=7 and d=3

Required terms=a-d aand a+ d
—7-37,7+3
=4 7, 10

When a=7 and d= -3

Fequired terms=a-d aand a+d
=7 -(=3), 7, 7+ (=3)
=10, 7, 4

Solution 3.

Let the four angles of a quadrilateral in AP. be a, a+ 207 a+ 40° and a+ 60°
Lca+la+ 20 +(a+ 407+ (a+ 60°) = 360° . [Angle sum property]

= da+ 120° = Z60°

= da = 240F

= a= 60 (D)

Thus, angles of a quadrilateral are = 8, a+ 20°, a+ 40° and a+ &Cr
— 60°, 80°, 100° and 1200



Solution 4.
Let the four parts be (a-3d),(a-d),(a+ d) and {a+ 3d).
Then, (a-2d)+(a-di+(a+ d)+(a+3d) = 96
= 4dg = 96
=a= 24

It iz given that
(a—-dia+d) 15

(a-3d)a+3d) 7
g—cf 15
Z_of 7
576-d* 15
576-9¢ 7

= 4032 - 7d* = 8640 - 1354°

= 128 = 4608

=d* =36

=d=16

When a=24 d=6
a-3d=24-36)=6
a-d=24-6=18
a+d=24+6=30
a+3d=244+36)= 42

When a=24 d=-6
a-3d=24-3-6)1=42
a-d=24-(-6)= 30
a+d=244+(-6)= 18
a+3d=24+3-6)=6

Thus, the four parts are (6, 18, 30, 42) or (42, 30, 18, 6).



Solution 5.

Let the five numbers in AP, be (a-2d),(a-d), a (a+d) and (a+ 2d).
Then, (a-2d)+(a-di+ a+(a+ d)+(a+ 2d) = 12%

5= 2
2

::»a—5
e

[tis given that
a-2d 2

a+2d 3

= 3a-6d=2a+ 4d
=a=10d

::»E= 101
=

Thus, we have
5 1
—2d=2-2x=
a 5-2x7
10

g — _
5
==
=
d

a+

Thus, the five numbers in &P, = 2, E, E, 1L and 3
4'2' 4

_2 225 25 275and 3



Solution 6.
Let the three parts in A.FP. be (a-d),a and (a+ d).
Then, (a-d)+ a+(a+d)= 207
= 3Za=207
= a= 69

Itis given that
la-dixa= 4623

— (69- d)x 69 = 4623
=69-d=67

=d=2
=a=69andd=2

Thus, we have
a-d=69-2=67
a=69
a+d=69+2=71

Thus, the three parts in A.F are 67, 62 and 71,



Solution 7.
Let the three numberss in AP, be (a-d),a and (a+ d).
Then, (a-di+ a+(a+d)=15
=3Za=15
=a=>5
Itis given that
(a-df + (a+ d)® =58
= a2+ d° - 2ad+ & + ¢ + 2ad = 58
=24 +2d° = 58
= A&+ d?)=58
=a+d® =29

=5 +d® =29
= 254 d® = 29
=d - 4
=d=1+2

Whena="5and d =2,
a-d=5-2=173

a=>5
a+d=5+2=7

Whena=5and d=-2,
a-d=5-(-21=7
a=>5
a+d=5+(-21=3

Thus, the three numbers in AP are (3,5,7) or (7,5,3).



Solution 8.

Let the four numbers in AF be (a- 3d),(a-d),(a+ d) and (a+ 3d).
Then, (a-3dl+(a-dl+{a+ di+ (a+ 3d) =20

= da =20

=ag=>5

Itis given that

(a-3d¥ +(a-dF +(a+ d¥ +(a+3d)* = 120

=g +9d -fad+a*+d - 2ad+ a®+ d*+ 2ad + 8% + 9 + 6ad = 120
= g + 20d% = 120

= a’+5d° =30

= 5% 4+ 5d¢ = 30

= 25+ 5d* = 30

=54°-5

=ds=1

=d=z1

Whena=5 d=1
a-3d=5-3(1)=2
a-d=5-1-4
a+d=5+1=6
a+3d=5+31)1=8

Whena=5 d=-1
a-3d=5-3(-1)=8
a-d=5-({-11=6
a+d=5+(-11=4
a+3d=5+3-11=2

Thus, the four parts are (2, 4, 6, 8l or (8, 6, 4, 2.

Solution 9.



Solution 10.
Let the required arithmetic means (A.M.s) between 15 and 21 be A, and A..
=15 A, A, and 21 are in AP,
= 15="First term
= 21 = 4™ term of this AP,
=21=15+3d
=3d=6
=d=2

= A =15+d=15+2=17
A, =15+2d=15+4=19

Hence, required A.M. s between 15 and 21 =17 and 19

Solution 11.

Let the required arithmetic means (A s) between 15 and 27
be &, A, and AL

=15 A, A, Ay and 27 are in AP

= 15="First term

=27 = 5% term of this AP,

— 27 =15+ 4d

= dd =12

=d=3

= A =15+d=15+3= 18
A, =15+2d=15+6=21
A,=15+3d=15+9=24

Hence, required A.M.s between 15 and 27 = 18, 21 and 24



Solution 12.

Let the required arithmetic means (&.¥.5) between 14 and -1
be &, A, Ay and Ay,

=14, A, A, Ay Ay and - 1arein AP,

= 14 ="First term

= -1=6" term of this A.P.

= —1=14+5d
=54=-15
=d=-3

= A =14+d=14+(-3) =11
A, =14+2d=14+X-3) =8
Ay=1443d=14+H-3)=5
A, =14+ dd= 14+ 4-3)= 2

Hence, required AM. s between 1dand -1=11, 8 5and 2

Solution 13.

Let the required arithmetic means (A.M.s) between - 12 and 2
be A, Al Ag Ay and Ag

=12, A, AL, Ay A, A and S are in AP

= -12 = First term

=8= 7% term of this A.P.

=8=-12+6d
=6d =20

10
=d==

5]

A --12+d- 12,30 _236+10_ 20

3 3 3
1

20 -Zo+20 5]
A =-1242d=-12+4FZC2= "7 " -~
2 * 3 3 3
30 36+ 30 &
A,=-12+3d=-12+—=—=" """ --—
3 ’ *73 3 3
40 -36+40 4
A, =-12+dd=-124+ —= —— —_ —_
: * *3 3 3
o0 -Z6+ 50 14
Ao =-1245d=-12+4 == —— -
i * 3 3 3
Hence, required A.M.s between — 12 and 8= ~Z -16 6 -4 and “l4

' 3 ' 3'3 3



Solution 14.
Let the required arithmetic means (&.M.s) between 15 and - 15
be &, A, AL Ay, A and A
=15 A, A, AL A, Al A, and —15arein AP,
= 15="First term
= -15= 8% term of this A.P,
=-15=15+7d

= 7d=-30
30

=d=-=
7

:>A1=15+d=15—3?_D=M=E

7 7
A, -15+2d-15-20_100-60 45
7 7 7
A, - 15+3d- 15-22_ 182220 1>
7 7 7
A, =15+4d = 15— 120 105-120 -15
7 7 7
150 105-150 -45
Ac=15+5d=15 — = 5 ==
1280 105-120 75
A.=15+6d=15- — = 5 =—
Hence, required A.M. s between 15 and - 15 = 7o 40 1o -lo-40 and =/

77777 7



Exercise 10(E)
Solution 1.

Let the number of sides of a polygon be n.

The smallest angle = 120° = a

Commeon difference in angles = d=5°

Mow, ina polygon of nosides, the sum of interior angles = (2n— 4) » 90°

i%[Ex 120P+ (n- 1)x 5°] = (2n - 4)x 9P

= 5[240° + 5~ 5] - 1801 - 3607
= n[235°+ 5n] = 360n - 72C°

= 2351+ 5n° = 360n - 720

= 5n° - 12501+ 720=0

= ¢ - 250+ 144=0

=n° - 16n- 9+ 144 =0
=nin-16)-9(n-161=10
=nh-16)n-91=0
=n=160onNn="9

Solution 2.

Let the given equation has n terms.

Since, the given equation is an AP, with a=25and d=22-25= -3
Mow, sum of n terms = 115

:»%[za+(n—1]d]=115

:»%[2x25+(n—1)x(—3)]= 115
= n[50- 3n+3]= 230

= n[53-3n] = 230

= 531 - 3% = 230

=3 -53+230=0

=37 -30N-23+230=0

= 3ni(n - 10)-23n- 10)= 0

= (n-10)(31-23)=0

=n=10orn= %, which is not possible

=n=10
©x=nth term= 10" term=a+ 9d = 25+ 9x(-3)=25-27 = -2



Solution 3.

l, 5 and 5 are in AP,
a b C
1 1 1 1
b 2 b
ja—b_b—c
E bc
_,a-b_b-c
o

= ac-bc=ab-ac

= ac+ac=ab+bc

= Zac=ab+bc

= 2ca=ab+bc

= bc, caand ab are alsoin AP,

Solution 4.

a, b and carein AP,

=zb=-a+c

We have to prove that(b+ c—a){c+ a-bland(a+b-c) are in AP,
That means, we have to prove

(b+c-a)+la+b-cl=HAc+a-b)

Consider,
(b+c-a)+(a+b-cl=b+c-a+a+b-c
=2b
=a+c

And, Ac+a-bl=2c+2a-2b

=2c+2a-(a+c)

=a+c
=b+c-al+la+b-ci=2Ac+a-b)
=(b+c-a), (c+ra-bland (a+b-c)are alzo in AP



Solution 5.

(i) I::-+c}c+a and E+D are in AF.
a b o

c+a b+c a+b c+a
b 5 b
ac+ag—b2—bc_ ab+b? - —ac

ah b
(ac-bc)+ (& -b®)  (ab- ac)+(b® - c®)
= =
ab b
da-bl+(a-bila+b) db-cl+(b-ciib+c)
= =
ab b
(a-blilc+ra+b) (b-cla+b+c)
= =
ah b
:>a—b_|::u—c
ab  bc
1 1 1 1
“b a ¢ b
i1 1 1
“E B A e
2 1 1
“Batc
:‘i, E and E are in AP,
a' b c

(i) b+c}c;a and a+b
c+a_b+c_a+b_c+a

b a b
ac+az—b2—bc= ab+b® -c® - ac

are in AP,

ab bec

_ (ac-bc)+ (& -b%) _ (ab-ac)+ (b® -cF)

ab - be
_ da-b)+(a-b)a+b)_ab-c)+(b-c)b+c)
ab - b

_ (a-blic+a+b) (b-cla+b+c)

ab b
a-b b-c
&  be
—a-b_b-c
f| C

= ca-bc=ab-ca
= 2ca=ab+bc
=bc, caand ab are in AF.



Solution 6.

l,é and % arein AP,
2 1 1
“bTatc
R
b b a c
_ 4 b 4 4
b a ¢ b
a-b b-c
@b bc
:}(a—b](a+b+c)=(b—c)(a+b+cj
ab be
_ (a-b)lia+bj+c] _(b-clla+(b+c)]
ab be
:}(a—b](a+b)+(a—b)c=(b—cjﬁ+(b—c](b+c)
ab be
:}(ag—bgjﬂa—b)c:(b—cja+(b2—c2)
ab be
& -b%+ac-bc ab-ca+b®-c°
= =
ab b
jag+ac—b2—bc=ab+b2—cg—ca
ab b
ala+c)-blb+c) bBla+b)-dc+a)
= =
ab bec

c+a _b+c a+b c+a
b a2  © b
c+a+c+a=a+b+b+c
b b C a
jz(c+aj=a+b+b+c
b C a
b+c c+a

a ' b

==

==

= and a+b

are also in AP,



Solution 7.

For an AP, pth term=1t, = 20

=a+ip-lid=20 ...0)
And, qth term=t; = 10
=a+(g-1Lid=10 .. .0}

Subtracting (i) from (i), we get
(p-1)d-(g-1)d=10
=dlp-1-g+1)=10

10

:}d=£
P-4
Substituting value of d in (i), we get
10
a+(p-1)x =20
F-q
=gy P10 _ o
P-q
:»E,:gD_M
F-d
. _20p-20g-10p+ 10
F=d
_._lop-209+10
P-4
Moy, sum of first (p+q) terms,
o+ 10p - 200+ 10
Spa = T3 [Ex oo g +(D+':|—1)><p_
p+q[20p - 40g+ 20 1Dp+1Dq—1D}
=5 = +
Pra = 2 p-q P-4
- p+q|20p-40g+20+ 10p + 10g- 10
=~ “p+q = =
= p-d
p+ql30p-30g+ 10
=5 =
P+ > | b-q
p+q[30p-q) 10}
=5 = +
P 2 | p-a p-g

p+ql 10
=3 = =0
pia = 259504 20|

]



Exercise 10(F)
Solution 1.

Let the two cars meet after n hours.
That means the two cars travel the same distance in n hours,
Distance travelled by the 1 carinn hours = 10xn km

Distance travelled by the 2" car in n hours = %[2x8+{r‘|— 1)%x0.5] km

=>1[]>=:r‘|=%|:2x8+(r‘|—1]x[].5:|

=J0=16+050-0.5

=0.on=45

=n=9

Thus, the two cars will meet after 9 hours,

Solution 2.
Total amount of prize = S =Rs. 700
Let the value of the first prize be Rs. a.
Mumber of prizes=n=7
Let the value of first prize be Rz, a.
Depreciation in next prize = -Rs, 20
We have,

S, = g[zm (n- 1)d]

7
= 700 = 5[2.5. + 6(-20]]

7
=700= 5[2.5. - 120]

= 1400 = 14a - 840

= 145 = 2240

=a= 160

= alue of 1% prize = Rs. 160
Value of 2" prize = Rs. (160 - 20) = Rs. 140
Value of 3 prize = Rs. (140- 20)=Rs. 120
Value of 4% prize = Rs. (120 -20)=Rs 100
Walue of 5% prize = Rs, (100- 20) = Rs. 80
Walue of 8% prize = Rs (80 - 207 = Rs. &0
Value of 79 prize = Rs. (60 - 20) = Rz, 40



Solution 3.

Mumber of instalments = n= 12

First instalment = a = Rs, 3000

Cepreciation ininstalment = d=-100

(i1 Armount of installment paid in the 9% month
-t

a+ 2d

3000+ 8x (—100)
= 3000- 800
= Rs 2200

(i) Total amount paid in the installment scheme
= S12

=1—22|:2x3DDD+11x(—1DD):|

- 6[6000-1100]
= 6x 4500
= Rs. 25,400

Solution 4.

Since the production increases uniformly by a fixed number every year, he sequence formed by the production in
different years is an AR

Let the production in the first year = a

Common difference = Number of units by which the production increases every year = d

We have,
t, = 500
=a+2d=600 .. .00
t, =700
=a+6d=700 ...

Subtracting (i) from (i), we get

4d= 100 =d =25

=a+2x25=600

= &= 550

(i1 The production in the first year = 550 TV sets

(i) Production in the 10" year = t,, = 550+ 9% 25 = 775 TV sets

{ili) Production in 7 years = S, = %[2x 550+ 6x 25]
- Z[1100+150]

_ 7 1250
>
= 4375 TV sets



Solution 5.

Total amount of loan = Rs, 1, 12,000
First installment = a = Rs. 1000
Increase in instalment every month=d = Rs, 100
30 installment = to
a+ 29d
1000 + 29 % 100
= 1000 + 2900
= Rs 3900
Mow, amount paid in 30 installments = S,

- 3_5[2x 1000+ 29 x 100]

- 15[2000+ 2900]

=15« 4900
- Rs. 73,500
- Amount of loan to be paid after the 30% installments
=Rs. (1, 18,000 - 73,500])
= Rs. 44, 500

Solution 6.
since each section of each dass plants five times the number of trees
as the dass number and there are three sections of each class, we have
Total number of trees planted by the students from class 1 to 10

=3[1x5+2x5+3x5+ ....... +1D><5:|
= 3[5+ 10+ 15+ .......+ 50]

=3[§{2x5+9x5}:|

= 3[X10+ 45)]

=3x5x55

=825

Hence, 825 trees were planted by students.



Exercise 10(G)
Solution 1.

n® term of an AP. =t = 15-7n
=Firstterm=1t, =15-7x1=15-7=8

Second term =t, = 15-7x2=15-14=1
. Common difference = t,-t, = 1-8= -7

Solution 2.

Let the angles of a triangle be (a-d), a and (a+d).
Mow, sum of the angles of a riangle = 18CF
=(a-dj+a+(a+d)=180°

= Za=18CF

= a=60°

Given that,

(a+d)= Za-d)

= 60°+ d = Z60° - d)

=60r+d=120"-2d

= 3d = 60°

=d=20

=a-d=060°-20°P=40° a=60° and a+d=60°P+20°=820CF
Thus, the angles of a triangle are 4ACP, 6P and 20°,

Solution 3.

The given &P, is 10, 7, 4, ..., — 62

First term = 10

Common difference = 7- 10= -3

Last term= | = -62

For the reverse &P, first term = -62 and common difference = 3
Thus, 11% term from the end of an given A.P.

= 11™ term from the beginning of its reverse AP,

- 62+ (11-11x(3)

= -6+ 30

= -3



Solution 4.

For an AF.,

f,s =a+ 14d

And, t, =a+7d

Given that,

Le—-t, = 7

=(a+ 14d)-(a+7d)=7

=7d=7

=d=1

Thus, the common difference is 1.

Solution 5.

Mumbers between 10 and 250 which are multiple of 4 are as follows:
12, 16, 20, 24,......, 248

Clearly, this forms an AP, with first term a =12,
common difference d = 4 and last term | = 248

| = a+(n-1d

=248-12+(n-1)x 4

= 236=(n-1)x4

=n-1=59

== 60

Thus, 60 multiples of 4 lie between 10 and 250,



Solution 6.

The sum of the 4Mand the 8 'terms of an AP, is 24 and the sum of the sixth term
and the tenth is 4.
Find the first three terms of the AF.

Given,

ty+tg=24
=(a+3d)+ia+7d) =24
=2a+ 10d =24

=a+5d=12 ...
And,
tlfi + t1|:| = 44

=(a+5d)+(a+9d)= 44
— Da+ 14d - 44
—a+7d=22 . .

Subtracting (i) from (i), we get
2d=10
=d=5

Substituting value of din (i), we get

a+ S5x5=12
=a+25=12
=a=-13= 15" term

a+d=-13+5=-8= 29 term
8+2d=-13+2x5= -13+10=-3= % term

Hence, the first three terms of an AF. are - 13, - 8 and - 5.



Solution 7.
Let'a' be the first term and 'd' be the common difference of given AP,

LHS = (m+ n)thterm+(m—n)th
=[a+(m+n-1d+[a+ (m-n-1)d]
=[a+md+nd-d]+[a+ md-nd-d]
=a+md+nd-d+ a+md-nd-d
= Za+2md - 2d
=2a+md-d)
=2[a+ (m-1)d]

th

=Zxm-'term

=RHE.

Solution 8.

Let 'a' be the first term and 'd' be the common difference of given AR,

mth termm = 1
Il

Sas(m-1Dd=1  ..6)
M
nthterm=l
m
Sat(n-Dd= 2 .G
== .
Subtracting (i) from (i), we get
1 1
-d-(n-1d==-=
(m=-1)d-(n- 1)d= == —
=md-d-nd+d="""
gl
=(m-n}d=""0
rmn
:>ci=L
gl
Substituting value of din (i), we get
E|+l:r‘r‘|—1)><i=1
mn N
1 m-1 m-m+1 1
=a=—- = =—
n o mn il gl
Mo,

(mn)th term = a+ (mn-1)d
= i+(mr‘|— ijxi
'yl mn
~l+mn-1
- mr



Solution 9.

12, a+b and 2a are in AP
12 + 2a

2
= a+b=6+a
=b=6
And,
a+b, 2aandb arein AP
a+b+b

2
=da=a+zb
=3a==b

Sa-2
3

= a+b=

= Za=

Zx 5

=a= =4

Hence, a =4 and b = &,

Solution 10.

Let 'a' be the first term and 'd' be the common difference of given AF.
o,

tj1 =38
—=a+10d=38 .00
tig =73

=a+15d=73 .. . (i)
Subtracting (i) from (ii ), we get
S5d=35=d=7

Substituting d= 7 in (i), we get
a+ 10x7 =38

= a=-32

- 31% term =ty = a+30d = -32+30x7 = -32+ 210 = 178



Solution 11.
Sum of first n terms = 5, = 5n° - 8n
=5 =51F-81)=5-8=-3=a=t,
Also, S, = 52F-82)=-20-16-4

=t +t,=4
=-3+t,=4
=t, =7

Now, t,-t, =7-(-3)=7+3=10=d
. Required AF. =3, a+d a+2d,...
- -3 7, 17, ...
2 15" term =ty = -3+ 14x10= -3+ 140 = 137

Solution 12.
Sum of first 10 tems = =80

:»L;[zm(m- 1)d] = -80

= 5[2a+ 9d} = -80
=2a+9d=-16  ...0)

And, sum of next 10 terms = -280
= Sum of first 20 terms = Sum of first ten terms+ Sum of next 10 terms
=280+ (-280)
= -360

= % [2a+ (20~ 1)d] = ~360

= 10[2a+ 19d] = -360
=2a+19d=-36 ...

Subtracting (i) from (ii), we get
10d=-20=d=-2
=2a+9x(-2)=-16
=Z2a-18=-16

= Zda=2=a=1

. Required AP, =58, a+d, a+2d, a+3d, ...
=1,-14-3-5 ......



Solution 13.

Let there be n terms in given AP,
Firstterm=a=-4

Last term =1 =29

Sum of n terms =S, = 150

:,g(a+|)=150

= -4+ 29)= 300

=nx25=2300

=n= 12

Mow, last term = £, = 29

= typ = 29

= a+11d =29

= -44+11d= 29

= 11d= 33

=d=3

Hence, the common difference is 3.

Solution 14.

Three digit numbers which leave the remainder 3 when divided by 5
are as follows:

103, 108, 113, 118, 123, ......, 998

This forms an AP, with first term a = 103, common difference = 5
and last term | = 993

Let there be n terms in this A F.

=|=t, =998

=a+(n-1)d=998

=103+ (n-1)%5= 998

=(n-1)x5=895

=n-1=179

=n= 180

. Required sum=5= EEDUDB+ 99271 = 90x 1101 = 99090



Solution 15.
Given AP, is 17, 15, 13, ...,
Here,
First term, a= 17
Common difference, d= 15-17 = -2
Let there be n terms in this AP,
Then, 5, = 72

:,g[zxih(n— 1x(-2)] = 72

:»%[34—31+2]=?2

= n[36- 2] = 144

= 36n - 2n° = 144

= 2r¢ - 36n+ 144 = 0
=nf-181+72=0
=rf-12n-6n+72=0
=nn-12)-6(n-12)=0
=nh-12)n-6)=0
=n=12 or n=6

Solution 16.

Sum of first 15 terms of an AP =0
= 515 =

=>§[25+ 14d] = 0

= 2a+ 14d=0
=a+7d=0 ...0i)
AMterm = ty =12

—a+3d=12 ...
Subtracting (i) from (i), we get
dd=-12=d=-3
=a+/x(-3)=0

=a==21

L 12Mterm = tyo =214 11x(-3) = 21-33= 12



Solution 17.
(i1 Odd numbers between 50 and 150 are as follows:
51,53, 55, ......., 149
This forms as AP, with first term a = 51, common differenced= 2
and last term | = 149
Let there be n terms in this AP,
Then,|=t, = 149
=a+(n-1)d=149
=5i+(n-1)x2= 149
—(n-11x2=98
=n-1=49
=n=250

- Required sum = %(51 +149)= 25 200 = 5000

(i) Even numbers between 100 and 200 are as follows:
102, 104, 106, ......., 198
This forms as AP, with first term a = 102, commeon differenced = 2
and last term | = 1928
Let there be n terms in this AP,
Then,|=t, = 198
=a+(n-1)d=1928
=102 +(n-1)x2= 198
=(n-1)x2=96
=n-1=48
=n=49

- Required sum - ?(ma 199) = ? « 300 = 7350



Solution 18.

Sy = an® + bn

Repladng n by (n- 1), we get

Sy = an-1F +b(n-1)
a(n® —-2n+ 1)+ (bn-b)
an® - 2an+a+bn-b
Lt =S, Sny

= (arf +bn) - (arf - 2an+a+ bn-b)

—anf +bn-anf +2an-a-bn+b

=2Zan-a+b
Repladng n by (n- 1), we get
thoy =2dn-1)-a+b
=Zan-Za-a+b
Mo,
t, -ty =(2an-a+b)-({2an-2a-a+b)
=Zan-a+b-2an+ 2a+a-b
= 2a, which is constant, independent of n
Thus, the sequence is an AP,

Solution 19.

Let 3 and & be the first terms and d be the common difference of two A P.s
Given,

t5p — t'sg = 50
= (a+ 49d)-(a'- 49d) = 50
—=a-a =50
Mo,
tgg - t'gg = (a+79d)-(a'- 79d)
=a-a

= 50



Solution 20.

surm of first n terms = %[26!+ (n— 1]

=3, = %[zm (n- 1]

sum of first 2n terms = %[26!+ (2n-13d]

— S, - %[zm @n- 1)d]

surm of first 3n terms = ?[25+ (3n - 1)d]

=S, = %[Qm(sn— 1]

Now, A(So - S1) = 3[%[25“:3"— 1)d] - %[25“:”‘ 1:"51]}
3
- = [2Ra+ (- 1)d]- [Ra+ (n- 1d]]
- D4a+ (4n- 2]~ 22+ (n - 14]
=%[4ﬁ—25+(4ﬂ— 2-n+13d]

=%[2a+ (3n- 1)d]

~ 54
= Sg =35 - 5q)



