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Exercise 6.4

1. Find the sum of all the integral multiples of between 4 and 97.

Solution:

Let the integral multiple of 3 is
INereione 6,2, 12, :zsccza:5:55555 76.
We know that

a, = a;,+ (n—1)d

9% =6+(n-1)3
3n—1)=96—-6 =90
(n=1) = ? = 30
n—1=30

n—30+4+1=31

Sp=>[a+1]

= =[6 + 96)
S5 = =[102] = 31 x 51 = 1581

Hence, 5;; = 1581

2. Sum the series

L 34+ (-1)+1+3+5+-....... + Qy¢. il. -%+2Jf+-%+--- ...... + Aq3.

M. 1114 1.41 4+ 1. 71 4 ... + @10- V. =8,-32 4 14 ...+ @y
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V. (x—a)+(x+a)+ (x+3a)+ ..

1

1 1

ottt
Wil —— 4 — o —— 4 -
I1+JXx 1-x I=VX
‘.—3+(-1)+1+3+5+”‘ ......... +a16
Solution:

we know thaot

Sn

S =

Hence,

B = 2VZ =4 o
y4 4

V2

Solution:

we know that

Sn

513

E[Za + (n—1)d]

212(=3) + (16 = 1)(2)]

= 8[—6 + 15(2)]
= 8 [—-6 + 30)
= 8 [24) = 194

Slb — 194

glza + (n = 1)d)

c12(5)+ (13- 1(2v2 - Z))

6+12(1)
vZ

|
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__ 13 Iw]
2 IV2

Hence. 513 — %-2'7'
. 1.11+1.4141.71 4 .. .. 4 Qyo.

Solution:

we know thaot

S, = E[Za + (n—1)d]

Sio = = [2(1.11) + (10 — 1)(1.41 — 1.11)]

= 5[2.22 + 9(0.30)]
= 5[2.22 + 2.7)
= 5 [4.92) = 24.60

Hence; Sio = 24.60

W.-&-3§+1+uum"+au.

Solution:

a=-8 d = -37;-(-8)
= loa o =r¥16 _ 11 _ 41
N 28+_ 2 2 _42

we know thaot

S, = §[2a + (n—1)d]

Su == [2(-8) + (11— 1) (42))
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Y
= 5[—-16+ le;]
= 5(—16 + 45)
319

= 5[45) = —= 159%

Hence: S, = 159

V. (x—a)+(x+a)+(x+3a)+ ..
Solution:

we know that

S = %[20, + (n—1)d]
= =[2(x = a) + (n - 1)24]
= %[2x —2a + 2an — 2a|
=§- [2x + 2an - 4a]

=n|lc+aln - 2)]

Hence: S, = n[c+an-2))

Solution:
1 1 1
1=F 1TEtne
= 1=y X=14%+Xx
T (1-x)(1-vx)
X=vx

- (1=x)(1=vx)
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- X(3=VX)

= (1-x)(1-vx)

_ =yx
1-Xx

we know thot

Sn = E[Za + (n—1)d]

=225+ (- D ()

_n [2(1 +u’;]-\';{n-1)]
2 1-x

_n IZ*Z&-H\;’;‘#&

Y 4 1—-X

n [3\&7-:1 Jf«rzl

2 1-X

n I(3-1)v’f+2]
r4 1=-X

n [3-1)ﬁ+2]

Hence: 5, = - |——;

! 1 !
W Rt e T

Solution:
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We know thaot

S, = E—IZa + (n—1)d]

n| 2 Vx(n-1)
L e e
14V X 1=-X

2

n [2(1-»‘?)n§[n-1]]

. 1—X
__n l2"3\';'1\'§l
= Y 4 o
n [2" v';(?—-ll]]
a p 4 i~X
, nf[2-yx(3-n)
Hence; S, = -[ - l
4 1 =X

3. How many terms of the series.
I =7+(-5) +(-3) +...... amount to 657

i, -7+(-4) +(-1) +...... amount to 1147

I. =7+(-5) +(-3) +...... amount to 65?7

Solution:

We know that

S, = 12‘-[2a1 + (n = 1)d]

65 = 2[2(=7) + (n — 1)(2)]
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130 = n|—-14 + 2n - 2]
130=n|2n - 16]
130 = 2n* — 16n
2n® —16n—130 =0
2(n* —=8n—-65)=0
n*—-8n-65=0
n‘“—-13n+5n—-65=0
nn=13)+5n-13)=0

MmM+5)n+13)=0

Either
n+5=0 ofr n—13=0
n=-=5 (notpossible); n =13 Hence; n=13
i, -7+(-4) +(-1) +...... amouvunt to 1147
Solution:
a=-7
d= -4-(-7)
= —4+7=3

we know that
Sn =3 [2a; + (n = 1)d]
114 = 3[2(-7) +(n-1)3)]

228 = n|—14 + 3n — 3]

228 =n|3n - 17
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228 = 3n®* —17n

3n* - 17n—-228=0

3n? —-36n+19n—-228 =0
3Inn-12)+19(n-12) =0

(3n + 19)(n — 12) = 0

Either
3x+9=0
3n=-19
n = %’» (not possible)
Or n-12=0
n=12
Hence; n=12

4. Sum the series
L3+5-7+9+11-13+15+17-19+--...to 3n terms
H.1+4-7+10+13-16+19+ 22 -25+--...to3nterms
L3+5-74+9+11-13+15+17-19+--...to3nterms

Solution:

=(3+94+15 +---..nterms)+(O5+ 11+ 17+ ---nterms) = (7 + 13 + 19 +

--n terms)

= [5123) + (n = D(©O)]] + |5 [2(5) + (n = D(O))| |5 (2(7) + (n = 1)(6))

= §|(6+ 6(n—1))+ (10+6(n—1))—14—6(n —1))]

~[6+6(n—1)+10+6(n—1) — 14— 6(n — 1)]
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==[2+ 6(n - 1))

==2[1+3(n-1)]
=n[1+3(n—-1)]
=n|1+ 3n- 3]

= n|3n — 2]

Hence., sum of senes = n|3n — 2]

H1+4-7+10+13-16+19+22—-25+--...to3nterms

solution:

= (14104194 .. .nterms)+(4+13+19+ :--nterms)

—(7+16+ 25+ --nterms)

= [F2() + (n = DO)] + |52 + (n = DO)| [5(2(7) + (n = 1)(9)|

==[(2+9(n-1))+ (8+9(n - 1)) - 14 + 9(n - 1))
=-[2+9(n-1)+8+9(n-1)-14+9(n - 1)]
= -;-‘-[-4 +9(n - 1))

=n|-4+ 9n - 9]
=n|9n — 13]

Hence, sum of senes = n[9n — 13]

5. Find the sum of 20 terms of the series whose rth term is 3r+1.

Solution:
n =20

a,=31)+1=3+1=4
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a;=32)+1=6+1=7
a; =3(3)+1=93+1=10

we know that
Sn — %I a-+ aZD]
S20 = =14+ 61]

= 10[65] = 650

hence; Szo - 650

6.1fS,, = n(Zn—1) then find the series.
Solution:
S, =nZn-1)
Spcy=n=1)[2(n=-1) -1}
=(n-1[2n-2-1]}
=(n—-1)[2n-3]=2n*-3n—-2n+ 3

Sn_1 =2n2‘-5n+3

Ap = Sp = Sn-1
=2n°* —n-|2n° - 5n + 3]
=2n°—-n-2n*+5n-3
a, =4n-3
30, a;=4(1)-1=4-3=1

a, =4(2)—-1=8-3=5
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Hence, senesl, S5, 9, ........., (4n = 3), .......

7. The ratio of the sums of n term of two series in A.P.is 3n+2: n+1. Find the
Ratio of their 8™ term.

Solution:

Let the first term

Where

First term = a & difference= d ; sum N

Sn In+

Sa n+l

n
‘;[2“‘*("‘1)(1] — 3“"'2

?—IZa'ﬂn- 1)d’| T n4l

2a+(n=-1)d _ 3ne+2

2a"+(n-1)d’ n+!

we know that AP.to8"term =a + 7d

ik 1)

a+( 2 )d — Ind
a+(lﬂ 1J)d n+t

And

Then a + ((";”)d =a+7d

By companson

n—1=14
n=14+4+1=15
so,value of nis 15.

The required ration
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a+7d _ 3(15)42 _ 4542 _ 47

a’+7d 15+1 1541 16
hence' a+7d — 47
. a’+7d 16

8.1f 5,5, 5 are the sums of 2n, 3n, 5n, terms of an A.P., show that S; = 5(5; — S, )

Solution:

we know that
Sp == [2a+ (n—1)d]
S2, = =[2a+ (2n - 1)d]
$3, == [2a + (3n - 1)d]
S5, == [2a + (5n - 1)d)
So. Ss =5(8; - 52)
R.H.S =5(5; - 5, )
2n

—H I%"-[Za + (3n—-1)d] - 7[20 + (2n — l)d]

ban . In‘d In 4an  4nd 2
= g[eEn 2l _dng _dan_ind 2]
4 4 4 2 Y 4 4

san-4an . In“d-an“d 3nd-2nd
«spogis et _necne
Y4 . 2
2an . 5n‘d nd
-G [—— e
2 2 2

= EE[Zan + 5néd + nd|
2

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

= R.H.S.
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Hence proved

Ss — 5($3 = Sz)

9. obtain the sum of all integers in the first 1000 integers which are neither
divisible by 5 nor by 2.

Solution:

Let the integers are

1.3 759 WL NS V7 9202355555555 upto 400 terms,

Sum of the terms

=(1+11+21+--..100terms) + (3 + 13 + 23 +---100 terms)

~(7+ 17 + 27 4+ - 100 terms)(9 + 19 + 29 + --- 100 term)
= [212+ - D) + 216 + (- DAY + [2 1140 - nY10))]
+[2(18 + (n - 1D(10)]]

= Iglz +10n — 10]] + [-'5'- |6+ 10n — lOl] ; ; [5114 +10n - 101] +

[3[18+ 10n — 10]]

= [22(10n - 8)| + |22 [10n - 4)| + [*22 (100 + 4)| + [22(10n + 8)
=50[10n—8+10n—4+10n+ 4+ 10n + 8]

= 50 [40n]

= 50 [40 x 100]

= 50 x 4000

5, = 200000

Hence, sum of senes = 200000
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10. sg and s, are the sums of the first eight and nine terms of an A.P., find s, if 50
So = 63 sgand a) = 2.

Solution:

o)s; = 63isg

50(sa + S3) = 638,
50sg + 5055 = 63 s5
63sg — S0sz = 50s,

I 333 - 5039

13 [*[2a, + (8 — 1)d| = 50[a, + (9 - 1)d)
13[4(2a, + 7d)) = 50[a, + 8d

52(2a, + 7d) = 50[a, + 8d]

52(2(2) + 7d) = 50(2 + 8d)

52(4 + 7d) = 50(2 + 8d)
208 + 364d = 100 + 400d
400d — 364d = 208 — 100
36d = 108

108
d—;-3

Therefore, a; =2andd = 3

a, =a=2

a2=a+d=2+3=5

a;=a+3d=24+2(3)=2+6=8
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A, =a+3d=2+33)=2+9=11

Hence; senes 2, 5.8, 1), coeevvnnnnns

11. The sum of ? terms of an A.P is 171 and the eight terms is 31. Find the series.

Solution:

se =171 and as = 31
9
"2'[20+8d] =171

9ja + 4d) = 171

171
a+4d =—= 19

9
a+4d =19

And a;=a+7d =31

a+7d + 31

Therefore a+ 7d + 31

tat4d=%19
3dw=i2

(by subtracting)

d===4

So, a+ 4d = 19

a+4(4) =19
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a+ 16 =19

a=19-16=3

So, a=4andd =4

Therefore series
a=a=2
a, =a+d=3+4=7
a; =a+3d=3+8=11

a,=a+3d=3+12=15

Hencesenes 3,7, 11,15, ............

12. The sum of s, and s, is 203 and s, — 57 = 49, 54 and s, being the sums of the
first 7 and 9 terms of an A.P. respectively. Determine the series.

Solution:

Let the sum of first 7 terms of AP.= s,

let the sum of first @ numbers of A.P. = sq

Sq = $7 = 49,
Sg+55,=203 :
And e — (by adding)
259 =252
Sg = 2% =126

2

-[2a + 8d) = 126

9[2a + 8d) = 126 x 2 = 252
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18a + 72d = 252

18(a+ 4d) = 252 .cccciisonsnsess (i)

252 _

a+4d =—= 14
18

59 +S7 - 203

(by subtracting)
257 =154

154
S = T= 77

~[2a + 6d] = 77

7la+ 3d] = 77
a+3d=11
S50,
a+4d = 14
&E-:-gl (by subtracting)
a+3d=11
a+ 3(3) =11
a+9=11
a=11-9=2
50, a=2; d=3
@m=a=2

aa=a+d=2+4+3=5
a;=a+3d=2+6=8
a,=a+3d=2+3(3) =11

Hencesenes 2.5 8. 11, coovvvvvveenennnnnn,
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13. s, and s, are the sums of the first 7 and 9 an A.P. respectively. If = = :—f- and

Sz

a-, = 20, find the series.
Solution:
Let s» = sum of first 7 terms of A.P.
sy = sum of the first 9 terms of A.P.
Sy = ;lZa + 6d|
s, =7[2a + 3d = 7a + 21d

And Sy = §-|2a + 8d]|

= 9|a + 4d] = 9a + 36d

SO 59 9a+ 36d . 18

sy Ta+2ld 11

Nat+4d) 18

7a+2ld 1)

a+id -
Ta+21d

11
11(a + 4d) = 2(7a + 21d)
1la + 44d = 14a + 42d
l4a—-1la+42d —44d =0
3a—-2d =0
3a=2a'm)  esssssesviesass (1)
And a;=a+6d=20 ............... (i)
50, a+ 6d =20

3a—-2d =0

+3a+18d=%160

—20d=—60 (by subtracting)

dm— a2

-20
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50, 3a—-2d =0
3a—2(3)=0
3a—6=0

3a=6
a=§-=2

Therefore,

a=2 d=3
a=2

a+2d=2+2(3)=5
a+2d=2+2(3)=8
a+3d=2+303)=11

Hencesenes 2, 5,8, 11, cooiivvvevnnnnnn,

14. The sum of three numbers is an A.P. is 24 and their product is 440. Find the
numbers.

Solution:

Let the numbers of AP,

a-d,aa+d
Then, a~-d+at+a+d=24
3a = 24
24
a —-?—8
And (a=d)(a)(a+d) = 440

ala® - d*] = 440
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8[(8)% — d?) = 440

64 —d? =2 = 55

64 — 55 = d*
d°=9
d= V9 =413
Therefore,
a=8 a=3
a-d=8—-3=5
a=38
a+d=8 (-3)=8+3=11
a=8
a+d=8+3=8-3=5
Hence A.P. 2.8, 11,
Or 11,8, 5

15. Find the numbers in A.P. whose sum is 32 and the sum of whose squares is
276.

Solution:

Let the four numbers of A.P.
a—3d, a—d, a+d, a+ 3d

Then, a—3d+ a—d+ a+d+a+ 3d =32
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(a—3d)*+ (a—d)*+ (a+3d)* + (a+ 3d)* =276

4a° + 20d- = 276

4(a* + 5d*) = 276

(8)? + 5d° = —

4

64 4+ 5d° = 69

a?—6d+9d° +a*—2d+d* +a®+2d+d* +a® + 6d +9d° = 276

5d* =69-64=5

a-3d=8~-3=5
a-d=8-1=7
a+d=8+1=9

a+3d=8+3=11

Hence; AP.5,7,92.11

Or

[ -

and a=8 d=-~-I]
a-3d=8-(-3)=8+3=11
a-d=8-(-1)=8+1=9
a+3d=8+(-3)=8-1=7

a+3d=8+(-1)=8-3=5

16. Find the five numbers in A.P. whose sum is 25 and the sum of whose square is

135.

Solution:
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Let the five numbers in A.P. be

a—-2d, a—d, a, a+d, a+2d

Then, a-2d+ a-d+a+ a+d+a+2d=25
Sa = 25
a=?=5
And (@a=2d)*+(a—d)*+(a)*+(a+d)P+(a+2d)* =135

@ -4d+4d° +a?-2d+d° +a* +at +2d+d° +a® +4d + 4d° = 276
5a‘ + 10d* = 135
5(a® + 10d*4) = 135
5(5)% +10d? = 135
125 + 10d? = 135

10d* = 135 - 125 = 10

d°===1
d°=1
d°=V1=#1
therefore,
a=5 d=1 and a=8 d=-1
a-2d=5-2(1)=5-2=5 a=-2d=5-(-1)=5+2=7
a-d=5-1=4 a-d=5-(-1)=54+1=6
a=>5 a=>5
a+d=5+1=6 a+d=5+2(-1)=5-2=3

Hence; AP.3,4,5,6,7

Or 7,6,5.43
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17. The sum of the é" and 8™ terms of an A.P. is 40 and the product of 4™ and 7™
terms is 220. Find the A.P.
solution:
a, + ag = 40 and aga,; = 220
a, +5d+a; +7d = 40
2ay + 12d = 40
2(a, + 6d) =40

a, + 6d == = 20
a, = 20— 6d
and (a;)(a;) = 220

(a3 + 3d)(a, + 6d) = 220
al + 6a,d + 3a,d + 18d° = 220

a? + 9a,d + 18d° = 220
(20 — 6d)* + 9(20 — 6d)d + 18d° = 220

400 + 36d? — 240d + 180d — 54d? + 18d? = 220

~60d = 220 — 400

-60d = 220 - 400

-60d = —-180

d=-180=3

-60

Therefore, d=3

Put the value of ‘'d’ in equation ‘I’
), = 20— 6d

= 20 - 6(3)
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=20-18=2
a =2

S0,

a =2

aG=a;+d=2+4+3=5

a;=a,+2d=24+6=8

ag=a;+3d=2+9=11
Hence:senes 2..9::8. Vi .a:ciissmssmsnsens

18. If aZ, b’and ¢? are in A.P., show that e L.Lb are in A.P.

béc'c+a’a+

Solution:

] } ) :
If Ssica=iaas are in A.P.

The common difference between the two terms are same.

_—__—-—

b+c—Cc—a c+a—-a—-b

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

b—-a (c—-b)

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

b-a c=b

b4¢ a+h

(b—a)(b+a)=(c—b)(c+b)
b — a? = c? - b°

It is a common difference of a? — b%. which is given

_is A.P.

e 8
bec'cra’a+h

Therefore

Hence, proved.
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