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Exercise 6.10

1. Find the 9" term of the harmonic sequence

L s ISQHP e T
Solution:
Let 2,2,z e, s a H.P
heN3; 9: 7 ssiisas Isan A.P
Here a=3 ; d=5-3=2 : n=9
Wwe know that
a, =a,+(n-1)d

as =3+ (9-1)(2)
ags = 3+ (8)(2)
=34+16=19
a; = 19
!

SO, ’Jpq ——

19

Hence the reguired 9" term of H.P.is = 19,

Let '?'r,'?',—l ........ Is an H.P.

we know that
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a, =a, +(n-—1)d
as =—=5+(9-1)(2)
a; = =5+ (8)(2)

==-5+4+16 =11
as =11

SO, H.P,=—

11

Hence the reqguired 9" term of H.P.is = T:-

2. Find the 12" term of the harmonic sequence

1 1 1 1 & 3 1 11
I S il. SrgrE lll.z,s,s, ......
Solution:
G U |
Let ST e Is an H.P.

han2.9, 8. ..... IS a A.P.

a,=2; d=5-2=3; n=12
We know that

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

a;, =24+ (12-1)(3)

@, =2+ (11)(3)

=2+33=35
ay, = 35

SO. H.P‘z--_;—ls'

Hence the required 9" term of H.P.is = ;}5
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1 1
i, : and ;

Let, } H.P.. HP2 H.P3 H.Ps H.Ps zi‘-is an H.P. then 4, ), 0z 03. Q4 Qs 24, 1S an

A.P.
Here a=>5 Qr =24
a,=a+n-1)d

24 =4+ (7-1)d

24 — 4 = 6d
20 = 6d
i e
6 3
.
d-3
So a_a+d_4+10_12+10_22
v g = — _— —-=——=—

3 ' 3 3 3

32 10 12410 42
A=A +d=—4+—=——=—= 14
3 - 3 3 3

42 10 42410 52
404 =:(L3'+|d =:-_“+'-'== ——

52 20 52410 62
as-a.+d-?+?- e

22 32 52 62

Thus 4, —,—, 14, —,—,2415C A.P.
3 3 3 3
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Let i %.% ........ Is a H.P.
Then 3 %,6, ....... Is an A.P.
a=3% d=2-3=25=3; n=12

We know that

an =a! +(n'— l)d

;> =3+ (12— l)(%)

=3x11x§-
=34+=
2

_6+33__3_?
= 2
39

@12 =7

Than H'Pl:":'ﬁ

Hence, the required 12" term of H.P. = -33;

3. Insert five harmonic means between the following given numbers,

-2 2 1 |
'. ? andﬁ “ I and2—4-
Solution:
i £ and =

5 13

Let, '— H.P, H.P, H.Ps H.P, H.Psgis an H.P.

-5 13! .
then = Q1 Q7 03 Q4 Qs ri IS an A.P.

-5 13
Here a = "3-' Qr=—
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a, =a+(n-—1)d

13 5
?-;+(7“1)d
2 2 2 2
6d =9
d:g:z
6 4
-5 3 -54+3 = -
\{o} 01—a+d—?+'2-—-T-—-§-——1
a2=al+d=_1+i=ﬂ.=l
2 2 2
a3=a2+d=é+3=12£-=1=2
ay=a;+d=2+7="7=7
as=a,+d=-+:="2=2=5
-5 1 7 13.
Thus = —'1.;, 2,:‘;,5,'?ISCJA.P.
-2 1l 2 1 ‘£
T'_I'ZIE';’;’G"Y‘]H'P
Hence the required H.P = A B
o '51' r lzl'7!§l‘3

4. Insert five harmonic means between the following given numbers,

1 | 7 7
i 3 and2—3 i. - andﬁ . 4 and 20
Solution:
; 1 d 1
. 3an >3

Let, i- H.P) HP2 H.Ps H.Ps H.Ps%is on H.P.

then 3, Q1. 02 Q3,64 Q5 23, 15san A.P.
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=3, 0:=23.n=6
a, =a+n-1)d
a,=3+(6—-1)d
23 =3+ 5d

5d = 20

=,
I
w|S
I
-

Thus,

=
I
w

01=a+d=3+4=7
az=al+d=7+4=ll
A, =a,+d=114+4=15

a4=a3+d=15+4=19

Thus 3,7,11,15,19i1s 0 A.P.

7 7
il. ; andﬁ-

7
11’

let, — H.P, H.P; HPs H.P.._"—lis an H.P.
Then -;:’7 G| 02 Q3 Cq % is an A.P.

11
—:n=6
-

-~ W

AQ==,Qs=

we know that

a, =a+(n-—1)d
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7 7 3 =
8 8
d-7x$-35
3
Then, a=;
3 B 1548 23
Ay = =4 = = = -
17 27 35 35 35
; 23 . 8 _ 2348 _ 31
€735 35 35 35
a. =313 8 _ 3148 _ 39
3 735 "3 38 38
39 oS 39+4+8 A7
a4=— — | — L w—

. 32 2 o2 3
Hence, requred H.P.,— e

23"31739" 47
. 4 and 20

Let, 4, H.Pi H.P2 H.P3s H.Ps20is an H.P.

Then f Q) G2 O3 Ca 2—'0» is an A.P.

: 1
3—4.04—20,71—6

We know that
a, =ay+ (n-1)d
a,=-+(6-1)d

— = -+ 5d
20 4
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1 D
Sd=——-"=—-=——o= —-
20 4 20 20 5
1 :
d-SxS-ZS
!
Then, a=:
1 1 25~4 21
Qy =—-——=—=—

100 100 100 100

Hence, requred HP, —, —,—,—
o 17 13 9

5. Ifthe 7" and 10" term of an H.P. orei and 2—51- respectively, find its 14" term.

Solution:
HP=3 ond H.Py=--
a, =3 and ayp = E;l
We know that
a, =a, +(n—1)d
a; =a, +(7-1)d
3 =a; +6d
And

a;=ay+(n-1)d
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Thus

And

And

Hence required H. Py, = —

a1=2 and d=-
5

a4 = Qay + (14 — l)d

=2+ 13()

yy =

5

H.P14 =;

5
29
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6. The first term of an H.P. is — ; and the fifth term is § Find its 9" term.

Solution:

we know that

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

s = a; + 4d
S =(—3)+4d
4d=5+3=8
d=§=2
And
A, =a;+(n—-1)d
= =34 (9-1)(2)
= -3+ (8)(2)
==-3+16=13
a, =13
S0, H.P,,:-l—

13

Hence the required H.P.is = ﬁ-

7. ¥ 5is the harmonic mean between 2 and b, find b.

Solution:

|
S

a=2; b
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We know that

M =222

a+b

2(2)b

T 24b

(2+b)5=4b
10+5b = 4b
10 = 4b — 5b
-b = 10
b =-10

Hence the valve of b = -10

8. If the number -,';-2—;—1 and-‘—:_—lc:fe in harmonic sequence, find k.

Solution:

Let

1 1

1 "
;,m and“—_l- isan H.P.

Thon k.2k + 1,4k — 115 an A.P.
d=2k+1-k=k+1
We know that

A, =@y +(n—1)d
Qs = @, + 2d

4k — 1=k +2(k+1)

4k —1 =k + 2k + 2

4k — 1 = 3k 4+ 2

4k -3k =241
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K=3

Hence the value of k = 3.

9. Find n so that ‘-"::—:_m- may be H.M. between a and b.

Solution:

We know that H.M of two terms ‘e’ and 'b’ is

2ab
HM=—

a+b

an+l+bn+l
H.M = a™+bn

a1 e p™tY  2ab

a® + b» a+b
(@®*! + b**V)(a + b) = 2ab(a" + b™)
a™? + b2+ 4 b + b2 = 2a"* 1 + 2ab™*!
a2 4 hn*2 = 2qn*1p — q"*1h + 2ab"*! — qhn*1
a™? 4+ p*2 = g"*'h 4+ ab™*?
a™2 — q"*h = a'h 4+ aptt — pn+2
a™**(a — b) = b™**(a - b)

anol - bn#l

aﬂ'l

= 1

bﬂ#l

6" =)
n+l1=0

n=-|]

Hence the valve of n = =1
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10.)f @, b* and ¢* are in A.P. show thata + b,c + aand b + ¢ are in H.P.

Solution:
Let a+bc+aandb+c areInH.P
Than d=d

b4+c—-C—a a+b-a—-¢

la+c)ib4+C) a la+d)(c+a)

b-a - O~

b+a a+b

(b=a)(b+a)=(b-c)(b+a)
b* — a* = b* - ¢*
this show thot
a‘,b?, ¢ are in A.P. which Is given

hence proved

11.The sum of the first and fifth terms of the harmonic sequence is '::- if the first
term is i- find the sequence.

Solution:

let H.P,+H.P,=

R RE

And H.Py=>

By putting the value of ‘H.P’

We get
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We know that
A, =@, + (n—-1)d
a; =2+ (5—-1)d
14 =2+ 4d

4d = 14 -2 =12

A, =a;+d=2+4+3=5
a3=a2+d=5+3=8
Qs =a; +d=8+3 =11

2,58 111san A.P.

IIIIII

11
'S8 11

T
@
3
0
®
®
. 5
<
®
Q
>
Q
3
0
=4
0
Vv
®
0
C
M
>
0
®
|
0 |-

12.1f A, G and H are the arithmetic, geometric and harmonic means between
a and b respectively, show that G* = AH.

Solution:

let AM =A
G.M =G

and H.M =H

then G¢=A.H

L.H.S = G*
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=[m]2=ab
and

RHS=AH

2 a+b

L0

Hence proved G* = A.H

13. Find A, G, H and show that G* = A. H. if

i a=-2,b=-6 N a=3i,b=4i WM. a=90>b=4
Solution:

i. a=-2,b=-6

So A=AM=""=10_ o g
: e T T T THES
and G=G.M= Jab= J(-2)(-6) = V12 = 2V3
and M= HM==22_ 2420 22 ___3
CEEREE T A I(=2)4(=6) =8

and G¢*=A.H
=3
(2V3)" = (-3)(-4)
12 =12
Hence proved G* = A.H

And A=—-4:6=2V3 and H = -3.

. a=3ib=4i
a+b_2i+4i_6i_3,
2 2 Tz ¥

G =G.M= Vab = J(20)(4i) = V8i2 = 2iV2

A=AM=
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z2ab 2(20)(41) 16i° -8 -8 8i

H=HM=—=———z=r—— = ——x= -
a+bd 20+41 64 31 = 3
G:=AH
V4
(2iv2)" = (3:)(§-i)
8i* = Bi*

Hence proved G* = A.H

And A=3i;c=2i\/‘2'andu=-§‘-.

iil. a=9b=4

S0, A=A.M=—=?

G=GM=Vix9=vV36=6

and H=HM=222_12
449 |
and G:=AH
2 = ((=2) (=
(6)° = ( 2)(13)
36 = 36

Hence proved G* = A. H

And A==:C=-6andH ==
2 13

14.Find A, G, Hand verify that A > G > H(G > 0), if

- _ =k i =
(. a=2b0=8 u,.r::-sj,,b-5
Solution:
L a=2,b=8
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Z+38 10

A=AM=—=—=5

2 2

G=6.M=V2x8=V1i6=14=4 [~G > 0]

2XI2X8 32 16
H=H.M= == —=32
2+8 10 S

It shows
H<G<A

Or A>G>H

Hence provec

o~

=

|
il w

i~

|
niji e

G=G6M= [ix2= [2=2=075
5 5 25 5

It shows
H<G<A

Or A>G>H

Hence proved

15.Find A, G, Hand verify that A < ¢ < H(G < 0), if
= = — == 3 = =5
i. a=-2,b=-8 iia= 5.,b -

Solution:

www.topstudyworld.com



www.topstudyworld.com

G=GM= J(-2)(-8) = V16 = +4 = 4[~ G > 0]

H=H.M=m=£=;ﬂ>_
(—=2)+(-8) -10 5
It sShows
A<G<H
Hence proved
- -8
i a_?'b_T
28 10
- T ]
A=AM=3S=2=2-_4

5 25 5
2(-2)(-2) -Z 32 16
H—HM—ﬂ—g-s = = — = —
()+(-3)  -% 50 s
It sShows
A<G<H

Hence provec

16.1f the H.M between two numbers are 4 and ; respectively, find the

numbers.
Solution:

HM=4
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ab = 18
a+d 9
And =3
ab =9
_ 18
=%
18
T+b-9
18 + b* = 9b

b -=9b + 18 =0
b(b-6)~3(b-6)=0
(b—6)(b-3)=0

b-6=0 or b=-3=0

Put the value of ‘b’ in equation
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ab = 18
9(6) = 18
a=—=3

and a(3) =18

3a=18
18
a=-;-=6
Hence a=6o0r 3
And b=3 or 6

17.)f the (positive) G.M and H.M between two numbers are 4 and 153, find the

numbers.
Solution:
GC.M =4
Vab = 4
ab = 16
bt

And H.M = ‘?"

2ab - 16
a+d -
2(16) _ 16
(a+b) S
32 _ 16
a+b 5

2 1
a+d o 5

| = |
a+d - Ex2
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a+b=10
and a+‘—:~=10

a’ + 16 = 10a
a‘—10a+16 =0
a‘*-8a-2a+16=0
a(a-=8)-2(a-=8) =0
(a=8)a-2)=0

a—-8=0 or a—-2=0

a=98 Q=2

16
0=
b =— or b==
8 2
b=2 or b=8

Hence the value ifta= 2 or 8

And b=8 or 9

18.1f the numbers ';";T andﬁ- are subtracted from the three consecutive

terms of a G.P, the resulting numbers in H.P. find the numbers if their
product is 517-

Solution:
Let the three consecutive terms of G.P. be
ar-!, a, ar

Then, theirr product
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Now, subfracting the numbe

-9 _i
ar xaxar—27
1
a’ = —
27
3
3 1
a*=3)
3
1
Q==
3
4
2°21
ar-'--, a=——,ar——
2" 21° 36
So, H.P
ar"'l_l a—_i _L
2 21’ 36

- — 1 1 4 1 |
Oy Lpi=2i -2 2L

3 273 21°3 16

| 1 7-4 1 1

3Ir 2" 21 '3 36

| U S 1 .
——— — —r—— ISQH.P
3r & &3 3 36

1=3r
2

12r=1
36

i
r;r

Therefore

L2 =14
2= 3r 12r=1
2(12"-”*36(2-31"} = 14

(2=3r)(12r=1)
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24r—2+72-108r = 14(2 - 3r)(12r—-1)
70 — 83r = 14| 24r — 2 — 36r + 3r¢]
14(5—6r) = 14 [3r¢ — 12r — 2]
S—6r=3ré—12r -2
3Irt=12r46r=-2-7=90
3rc=6r-9=0
3re=9r+3r=9=0
3rr=3)+3(r—3)=0

3r+3)(r—-3)=0

3Ir+3=0 or r—3=10
r=— r=3
r=-—1 r=3
Therefore a =§ r =§
1= AIINY _ Vo
Terms ar -3(3) -3x3-l
5
==
Mence the numbers are l,i—,-:;
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