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Arithematic Progressions Ex 19.5 Q1(i)

b+cjc+aJa+b will be inA'pifc+a_b+c=a+b_c+a
e b c b a c b
i Ga+az—bz—cb_ab+bz—cz—ac

ah b

ca+a’-hZ-ch
=== = =

ahb
23 + a°c - b - o%h
=
abic
cla-b)[a+b+c] .
= abc (':'
2 2
BHS ab+b°-c*-ac
fale
%8 +ah® - ac? - 3%t
=
abc
- afb-clla+b+c] =
abc
and since l,l,l are in &.P
a b c
J1.1.1
a o B

(b-a) = a(b-c — il

LHS = RHS and the given terms are in AP,
Arithematic Progressions Ex 19.5 Q1(ii)

alb+c),blc+a),cla+b) aein aPifblc+a)-alb+c)=cla+b)-blc+3)

LHS =&lc+a)-2(b+c)
=bhc+ab-ab-ac



=clb-a) - (i

RHE =cla+b)-b(c+a)

=ca+ch-bc-hba

=alc-58) -==[ii}
1

and l,—,l are in AP
a b c
1 1 1
2 b b C
ar c[b—aj=a[c—bj ———[iiij

From (i}, (i} and i)
a(b+c:|,b|:c+a:|,c(a+b:| are in AP

Arithematic Progressions Ex 19.5 Q2

3 b c . . L] 3 sy &
s . argin AP If - = -
b+c 3+c a+h F+c b+c m+bh a+c

LHS b _ =

a+c B4c
h% 4+ be-a%-ac

= (2 +c)[b+cC)

_ (b-aj(a+b+c) i)
(@+c)[b+c]

RHS =aib_aic

. ca+ci-b?-ab

(2+b)[b+c)



(c—bj[a+b+cj .
(2+8)[6+c) (i)

and 3%, bh%,c% are in AP

b?-a* =c*-b* -—-{(iii}

Substituting 5% - 3% with ¢ - b®
(i) = (i)

3 b

are in AP
h+e'a+c’ a+h

Arithematic Progressions Ex 19.5 Q3(i)

az(b+cj,bz(c+aj,cz[a+bj are in AP,

Ifb2|:c+aj—az(b+cj=cz[a+bj—bz(a+cj

= b%c +b%a - a%h - 3% = cfa+c%h - K- b

Given, h-a=c-h [2,b,c arein &.F]
c(bz—az)+ab[b—aj=a(cz—bz)+bc(c—bj
(b-a)(ab+bc+ca) = [c-b)(ab+bc+ca)

Cancelling ab + bc +ca from both sides
b-a=c-b

2b =c+a which is true

Henca, 3° (b+c),(c +.:'.~j.":|2 and ¢ (2+&) are alsoin AP,



Arithematic Progressions Ex 19.5 Q3(ii)

(i) TPb+c-a,c+a-bh,a+b-carein AP,
bt+c-a,c+a-b,a+b-careinaPonlyif [c+a-b)-(h+c-a)=(a+b-c)-[c+a-b)

LHS = (c+a-b)-[b+c-23)
= 23 -Z2b ———|:i:|

RHS :[a+b—c:|—[c+a—b:|

= 2b - 2c -—={ii}
Since,
a b, carein AP
s b-a=c-b
ar a-b=b-cC -~ (i}

Fram (i}, (i} and (i)
LHS = RHS

Thus, given numbers
b+c-ac+a-b,a+bh-carein &P

Arithematic Progressions Ex 19.5 Q3{iii)
To prove beo - 3, ca-b% ab-c® arein AP
{ca - bz} - {bc - az} = {ab— cz) - {ca - bz}

LHE = {a—bz—bc+az]
=(a-bl[a+bH+C] -—={i]



B o o Ty i
(b-ci[a+b+c] - (ii)

FEHE

and since 2,b,c are in ab
b-c=3-5b
LHS =RHS

and
Thus, o - 3%, ca - b%, ab-c? are in AP
Arithematic Progressions Ex 19.5 Q4

arein AP

EHS =
Sk i — (i}

) b+c c+3 a+h
Since, . .
= b

bh+c c+a3 _c+a3 a+b
3 a] b c
b?4ch-ac-a° c+ac-ab-b?

ah b

are in AP




[b—a)(a+b+cj _ [C—b)[a+b+cj

ab bo
afh-c) cl=z-8)
o ke T — i)

From (i), (i) and (ii
LHS = RHS

1

Hence, 1,—,l are in &P
a bc

(i) Ifbc,ca,ab are in AP

Then,
ca-hbo=ab-ca
cla-b)=alb-c) -—={i)
1f i,i,l arein &P
8 b c
1.1 1.1
b & ¢ b
= cla-b)=alb-c) -=={ii}

Thus, the condition necessary to prove bc,ca, a0 in &P is fullfilled.

Thus, b, o3, ab, are in AP,

Arithematic Progressions Ex 19.5 Q5
(i) If (2-¢)° = 4{a-b)(b-c)
Then,

a2 +c%- 2ac = 4{ab—b2—ac+bc)

= & +ci4b? +2ac-4ab-4bc=10

= (a+c—2b)2=0 [Using (a+b+c)2=az+bz+cz+25~b+2&c+2bc}
g+c-2b=10
ar a+c=2h
and since,
a,b,carein &P [Given]
a+c=2b

Hence proved.
(a-c) = 4(a-B)(b-c)

fii) If 3% +c% + dac = 2(ab+bc+ca)

Then,

3% +c% +2ac- 2ab-2bc =0
ar (a+c—b)2—b2=0 [-.-(a+b+c)2=az+b2+cz+23b+zac+2bc]
ar b=a+c-bh
ar 2h=a+cC

a+c
h=
2
and since,

a b, o oare in AP

ho3tC

Thus, a2 +c?+4ac=2 (ab + bc + cajHence proved,
[iii) If 3% + % + 6abc = 557

ar & 4ot - (2b)3+6abc= ]

ar aS+[—2.bj3+-:3+3xax[—2.bjxc=D

e w33, 53 _
(a—2.b+cj=D .x_ +y¥ T +Z7+3xyz =0
orifx+y+z=0



ar F+c=2h
a-h=c-5h
and since, 3,5, c are in AP

Thus, a-b=c-&

Hence proved.s® +c® + 6abc = 867

Arithematic Progressions Ex 19.5 Q6

Herge,
a{l+l]1 b{l+l} c{l+1] arein &P,
b oo co3 a b

— a(é+lJ+1,b{l+3]+lj c{l+%J+1 are in &P,

Iy 3 =
ac + ab + b abh +hc+ ac oh + 3c + ab .
= ; ) are in &4.P.
b ac ah
1 1 1 .
= —, —, — arein A.P.
b’ ac’ ab

= abcl abcj abc are in AP,

[l ac ah
= a, b, carein AP,






