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SEQUENCE AND SERIES
Class XI

Q.1) If f is a function satisfying f(x +y) = f(x).f(y) such that f(1) =3 and Y }_; f(x) =
120. Find value of n.

Sol.1) | Wehave, f(x+y) = f(x)f(y)
f,gl) =3

Z FOx) = 120

Now S_, F(x) = £(1) + F(2) + F(3) 4 terms= 120
Now f(2) =f(1+1) =f(D.f(D)=B)B) =9
fB)=f1A+2)=f1D).f(2)=3)9) =27
f@)=fA+3)=f(1).f3)=3)(27) =81

-~ series becomes

3+9+274+81+........ nterms = 120
Clearly itisa G.P. witha =3 &r =3

3n—1_
3[————| =120

3—-1
=380 = 129
2
San_q= 2><3120
=3"-1=80
=3" =81
= 3" = 3%
=>n = 4ans.
Q.2) L :

1 1
If a,b,c arein G.P. & ax = by = cz. Prove that x,y, z are in A.P.

Sol.2) | Given:a,b,c arein G.P.

= b?=aqac
1

Given: ax = by = cz

1 1 1
letax=by =cz=k

1 1 1
>ax=k >by =k =>cz=k
s>a=k* =>bh=kY =c=k*

We have, b? = ac
= (k)? = (k). (k%)
= k2y — kx+z

>2y=x+z
“ X,y,Zarein G.P. ans.
n+1 n+1
Q3) Find the value of n so that % is the G.M. between a and b.
n+1 n+1
Sol.3) We have, % =G.M.=+ab
an+1+bn+1 1 1
—————=aqazb2

am+pmn L

= a™1! + p"t1 = q2. b2(a™ + bM)
1 1 1 1
= a4 pntl = " pz + b2 a2

O O S
=>a"! —q""2. b2 = b 2. a2 — "2
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it/ & 1 el L1
= 0™ (af - 17) — b (- b7)
n+s n+s
>a 2=p 2
1
n+-
a
:(O =1
b 1
O =6)
= (= =(=
b b
1
:n+5=0

-1
=>n= TEHS.

Q.4) Insert three numbers between 3 and 243 so that the resulting sequence is an G.P.

Sol.4) | Here,a=3,b=243andn=3
Let G.M.S. are G4, G, G3
1 1

o= (= () = i =3

~r =3

Now, G; = arl = (3)(3) =9
G, = ar? = (3)(9) = 27

G; = ar3 = (3)(27) =81

~ required no.s are 3,27,81 ans.

Q.5) If the first and the nt" term of a G.P. are a and b respectively and if P is the product of n
terms.
Prove that P? = (ab)™.

Sol.5) | Given,a; =a

>a,=b
s>ar™1=5p
Spn-l=2
a
1

= (O
a

Now, P — product of n terms

=>P=a.ar.ar’ard .......ar™?!
= P = g pl+2+3...(n-1)
n(n-1)

>P=a"r 2

Putting the value of
n(n-1)

n

=>P= a".b—,z1

az
=>P=ad"zb2
= P = az.bz
= P = (ab)z
Squaring
P? = (ab)™ (proved)

Q.6) If the pt", gt and r*" terms of a G.P. are a, b and c respectively.
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Prove that a?~".p" P.cP7 1 =1

Sol.6) | Let1term= A4

Common ratio=R

Given, a, = a = ARP™!

ag =b=ARI!

a, =c=AR"1

Taking LH.S a9 ", b7 7P, cP~1

Substitute the value of a, b, ¢ in L.H.S.

= [ARP~1]9-" . [ARI~1]"~P [AR"~1]P~4

= A9-7 R-D(q-7) gr-p pa-D-p) gr-a Rr-D(p-a)
= A9-THT—D+P—q RPA-PT—q+T+qr—pq-r+p+rq-rq-p+q
=A% RO

= (D)

=1 R.H.S. (proved)

Q.7) If A and G be A.M. and G.M. respectively between two +ve numbers.
Prove that he numbersare A + /(4 + G)(4 — G).

Sol.7) | Letthe numbersare a and b
Then A =aT+b and G =+ab
Consider, A + \/(A +G)(A-G)

=A+VA?% - G2
Putvalueof A & G

=:ﬂ+J(ﬂ) - (Vap)’

a+b aZ+b2+2ab
=2y [ g

a+b ’a2+b2—2ab
=4 |—
2 4

a+b a-b

—+ )

2

a+b a—
—+

= 2a

CA+JA+6)A-6G)=a

Similarly, A++/(A+G)(A—G) = b

~ The numbers are 4 + \/(A + G)(A—G) ans.

Q.8) Let s be the sum, P be the product and R be the sum of reciprocal of n terms in G.P.
Prove that P2R™ = S™,
Sol.8) |S=a+ar+ar?+..... ar™1
>S5 = a( ) r>1
P=a+ar+ar?+.. ar™1
P =gt 4 rlt2t.(n-1)
n(n-1)
P =a™ r 2
1 1
R - + + m + ......... m

1 o1 1
Itis also a G.P. with 1%t term - and common ratio - ( r>1 - - < 1)
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alr—11"rm
Taking L.H.S. P2.R"
Put value of P and R in L.H.S.
s fan | (E2). 4]
" ' a\r-1/"'rn
= g2n -1 L(r"-l)” o
a“™.r wG) e
= g2n—n_pn?-n+n-n? (Tn_l)n
. ’ ==
_ . n .0 Tn_l)
=a™.r '(r—1
=q" (rn_l)n
‘\r-1 -
-1
N [a'(r—l) ]

= S™ RHS ans.

Q.9) Show that the ratio of the sum of 1% n terms of a G.P. to the sum of terms from
(n+ 1) to (2n)t" term is Tin

Sol.9) | Here G.P. consist of (2n) no. of terms

a, an An+1 aon
i M ' ' ﬁ-
G.P. G.P
t — — t — — n

1terms=a; = a 1term = a, .1 = ar
Ratio=r Ratio=1r
Terms=n Terms=n

J— —_— !
Sum=§, Sum=S§",

S,, —sum of 1°' n terms
S’ =sym of terms from (n + 1)t"* to (2n) terms

g = rt—1
n= 4\ T

S’ =ar"[rn_1]
n r—1

rn—l)
Sn e

r—1

Now, = Tin (proved)

Q.10) | Ifa,b,c,d and p are real numbers such that (a® + b? + ¢?)p? — 2(ab + bc + cd)p +
(b? + ¢? + d?) < 0 then show thata, b,c & d are in G.P.

Sol.10) | To show that, a,b,c & d are in G.P.

b c a
We have to prove =L =C

c
Given, (a? + b?> + c?)p? —2(ab+ bc+ cd)p + (b?> + c?2 +d?) <0
= a?p? + b?p? + ¢?p? — 2abp — 2bcp — 2cdp + b*> +c? +d?* <0
= (a?p? — 2abp + b?) + (b?*p? — 2bcp + ¢?) + (c?p? — 2cdp +d?) <0
S(ap—-b)?+bp—-c)2+(p-d)?<0
But (ap — b)? + (bp — ¢)? + (cp — d)? cannot less than 0 {*
sum of square can never be negative}
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~(ap—=b)*+ (bp—c)*+(cp—d)*=0
This is possible only when
ap—b=0 bp—c=0 cp—d=0
ap=>n bp =c cp=d
b c_ p d
a_ p b c__ p
b c a
=
a b c
=a,b,c,d arein G.P. ans.
Q.11) | If p,q,7 arein G.P. and the equations px? + 2qx + r = 0 and dx? + 2ex + f = 0 have
a common root, then show that S,s,fare in A.P.
Sol.11) | Given, p,q,r arein G.P.
~ gt = 2
To prove, —,E,Z arein G.P.
p'q’'r
ie., 4,/
g p T
consider the equation, px? + 2qx +r =0
— / 2_
by quadratic formula, x = W
—2q+Apr—adpr
:x=$ .............. {~ q? =pr}
S>x =22
2p
=>x= ‘?q
This is also the root of the equation dx? + 2ex + f = 0
2
~d(=4 —4 =
..d(zp) +2e(p)+f 0
dq 2eq
=>——— =0
A
T e
p% - 7(1 +f =0u.. { g% = pr}
dar 2eq
>——-= =0
p p +f
=>dr—2eq+fp=0
= 2eq=dr+fp
Divide by g2
2e dar . fp
S>S===4=
qa 9° + q?
2e _dr | fp
qg pr pr
2e_d f
fof!
e
. ==, in A.P. d
e T arein (proved)
Q.12) | Fid the sum of the products of the corresponding terms of the sequences 2,4,8,16,32
and 128,32,8,2,-.
Sol.12) | 1**sequence 2,4,8,16,32
2" sequence 128,32, 8, 2,%
New sequence (products of corresponding terms)
= 256,128,64,32,16
a, 128 1
Now, == — =~
a, 256 2
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a; 64 1
a, 128 2
Clearly itis a G.P. with a = 256,r = % and no. of term =5

1-r"
.'-sum=Sn=a( )
1-r

= S5 = 256 (il)s)

1=

Q.13) | Find four numbers forming a G.P. in which the third term is greater than the first term by
9 & the second term is greater than fourth term by 18.

Sol.13) | Let the four numbers are a, ar, ar?, ar?
We have, a3 = a; +9
ar’=a+9
>ar’—a=9
5a(r?=1)=9 .. ()
Anda, = a, + 18
=>ar=ar®+18
=ar—ar®=18
sar(r*-1) =18
= —ar(r?—1) = 18 ..., (ii)
Divide (ii) and (i)
—ar(r>-1) 18
a(r2—-1) 9
Y —r =2
>r=-2
Putin (i)
9(4—-1)=9
=>3a=9
>a=3
~theno.sare 3,—6,12, 24 ans.

Q.14) | Evaluate Y31,(2 + 3%)

Sol.14) | ¥l (2+3%) = (2+3)+ (2 +3%) + (2 +3%) +.......(2 + 31)
=Q2+2+2+-...11terms) + (3* +32+33........ 311)
GP.a=3,r=3,n=11

-2243 (311_1)

15 3—-1
=224+ 22

_ 44+3'%2-3

2
_ 414312

ans.

2
Q.15) | If pt", qt", rt" and st terms of an A.P. are in G.P., then show that (p — ¢), (g — 1), (r — 5)
are also in G.P.
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Sol.15) | > a, =a+ (p—1d ... { a,, aq, Ar, asterms of an A. P.}
>a,=a+(q—-1d
=>a.-=a+(r-1)d
2a;,=a+(s—1)d

Given that a,, a4, a,, ag are in G.P.
. % _ ar Qs

== (i)

ap aq ar

. a a
Consider . = —
p Aq
ag _ar _ Ag—ar { a_c a__c a—c}
S == = if —=—=-then - =-=—
f b d b d b—a

a a, ap—a,
:G_Z — a_z _ [cf+(qq—1)d]—[a+(r—1)d]
ap aq [lat(p-1Dd]-[a+(q-1d]
d(q-1)-d(r-1)d
d(p-1)-d(q-1)d
L8 _ G _ 477 (ii)

o g poq
Now, consider = = 2 = 479
ar ag—ar
o W3 _ [a+(r—-1)d]-[a+(s—1)d]

ag ar [lat+(qg-1)d]-[a+(r-1)d]

d(r—-1-s+1)

d(q—1-r+1)
o & = & = 2 (iii)

@ g
From (i), (ii) & (iii)

a-r _1r4

p-q q-T
=2@-rmN?=@-9@-s)

=>{p-q),(q—71),(—s)areinG.P.

Q.16) | Ifthe 4™, 10" and 16™ term of a G.P. are x, y, z respectively. Prove that x, y, z are in
G.P.

Sol.16) | > a, = x> ar3 =x
Sae=y>ar’=y
Saqeg=z>ar® =z

To prove, x,y,z are in G.P.

i.e., to prove y? = xz

LHS. y? = (ar?)? = a?r'8
R.H.S. xz = (ar®)(ar'®) = a?r'8
Clearly y? = xz

~ X,Y,Zarein G.P.
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