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SEQUENCE AND SERIES
Class XI

Q.11) | The sum of the first four terms of an A.P. is 56. The sum of the last four terms is 112. If its
first term is 11. Find the number of terms.

Sol.11) | Given, a; + a; + a3 + a4 =56anda; = 11
sa+(a+d)+(a+2d)+ (a+3d) =56

= 4a + 6d = 56

=44 + 6d =56

=6d=12

=>d=12

Now, sum of least four terms is 42
2a+n—-1Dd+a+(n—-2)d+a+n—-3)d+a+ (n—-4)d =112
>4a+dn—1+n—-24+n-3+n—-—4)=112
=44+ 2(4n —10) = 112

=444+ 8n—20=112

=8n=112-24

= 8n = 88

n =11 ans.

Q.12) | Find the sum of integers from 1 to 100 which are divisible by 2 or 5.

Sol.12) | The no.s which are divisible by 2 or 5 from 1 to 100 are The no.s which are divisible by 2
or5from1to100are2,4,5,6,8,10,12, ... 100
There are two sequences in above equation
12,4,6,8,10, 12, ............ 100
And 2" 5, 15, 25 ............ 95
1*tisan A.P. witha = 2,d = 2,n = 50
~ its sum = % [2(2) + (50 — 1)2]
= 25(4 +98)
= 25(102)
= 2550
2" is also an AP witha = 5,d = 10,n = 10
~ 1% sum = ? [2(5) + (10 — 1)10]
= 5(10 +90)
=500
~sum = 2550 + 500 = 3050 ans.

G.P.

Q.13) | The sum of first three terms of a G.P. is g & their product is —1. Find the common ratio
& their terms.

Sol.13) | Let the terms are % a,ar

Product = —1
a
=>;.a.ar =-1
=a3=-1
>a=-1
13

Sum = —
12
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>%tat+ar=2
T 1 1213
=>a(;+1+r2)=5
147+7 13
> (D[P =1
1+r+r?2  —13
r 12
=12+ 12r + 12r? = —13r
=>12r24+25r+12=0
=12r24+16r+9r+12=0
= 4r[3r + 4] +3(3r +4) = 0
=>0@Br+4)4r+3)=0

-4 =3
>r=—andr =—
3 4

Fora=—1landr = ?the terms are %, —1,2
Fora = —1andr=_73

The term areg,—l,%

~ required term are %, —1,§or§, —1,%

Q.14) | The sum of three numbers in G.P. is 56. If we subtract 1, 7, 21 from these numbers, we
obtain an A.P. find the numbers.

Sol.14) | Let the no.sin G.P. are a + ar + ar?
Given, a + ar + ar? = 56
Sa(14+74+72) =56 . (i)
We have,a — 1,ar — 7,ar? — 21 are in A.P.
=2(ar—7)=(a-1)+ (ar? - 21)
s2ar—14=a+ar?-22
S>ar’?—-2ar+a=38
2a@?=2r+1)=8 . (ii)
Dividing (i) by (ii)
a(1+r+r?) _ 56 _ v
a(r?-2r+1) 8
S>1+r+1r2=7r>—14r+7
=>6r2—15r+6=0
=22r2=5r+2=0
52 —4r—-r+2=0
52rr—-2)—-1r—-2)=0
>Q2r-1)r-2)=0
:r=%&r=2

Putr = %in eq. (i)

-'-a(1+%+i)=56

Forr =2
sa(l+2+4)=56
= a(7) =56
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>a=28

~fora=8&r=2

No.s are 8,16,32

Fora =32&r = %

No.s are 32,16,8

~ required no.s are 8,16,32 or 32,16,8 ans.

Q.15) | A G.P. consists of an even number of terms. If the sum of all the terms is 5 times the sum
of the terms occupying odd places. Find the common ratio.

So0l.15) | Let the G.P. contains (2n) no. of terms

We have a; + a, + az +..ceeneeee ay, =5(a; +az +as + -+ .....nterms)
at+ar+ar?+ .. ... (2n)terms = 5(a + ar? + ar* + --- .....n terms)
< G.P.1%term=a < G.P.1*term=a
Ratio=r Ratio= r?
No. of term= 2n No. of term=n
2n_ 2\—1
r—1 r2-1
rzn_l 5 r2n_1
= (r+1)(r—1)]
5
>1=—
r+1
=>r+1=5
=71 =4ans.

Q.16) fa+bx __b+cx _ ct+dx

= = , then show that a, b,c & d are in G.P.
ab—x b—cx c—dx

Sol.16) | Consider,
at+bx _ b+cx

ab-x  b—cx
= ab + b?x — acx — bcx? = ab + acx — b%*x — bc
= 2b%x = 2acx
= b? =ac
~a,b,careinG.P. ............. (i)
Now consider, obex  chox
b—cx c—dx
= bc + c?x — bdx — cd = bc + bdx — c?x — cdx?
= 2¢?x = 2bdx
=c=bd
~b,c,darein G.P. .............. (ii)
From (i) & (ii)
a,b,c,d arein G.P.

Q.17) | Ifa, b,c,d arein G.P. then show that (a™ + b™), (b™ + ¢™), (c™ + d™) are in G.P.

Sol.17) | Given, a, b,c,d are in G.P.
leta=ab=ar,c=ar?d=ar?

To prove, (a™ + b™), (b™ + c™), (¢c™ + d™) are in G.P.
e, (™ +c™)? = (@™ + b").(c" +d™)

Taking L.H.S. (b™ + c™)?

= [(ar)™ + (ar®)"]?

= [a™r™ + aann]Z

= @2, 2] 4 112

Taking RHS (a™ + b™).(c™ + d™)

= (a" + (ar)™). ((ar®)™ + (ar*)™)
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= (a" + a™r™). (@"r2" + a'r3n)
=a®(1+r").a*r*"(1 +1r")

- aanZn(l + rn)z

< LHS = RHS

@+ bM), (™ +c™),(c™ + d™) are in G.P.

Q.18) | If a and b are the roots of x? — 3x + p = 0 and ¢, d are the roots of x? — 12x + ¢ = 0,
where a, b, ¢, d form a G.P. show that (q + p): (q —p) = 17:15.

Sol.18) | Given, a & b are roots of x> —3x +p = 0

-b

2a+b=3.. { a+ﬁca}
a,/)’za

Andab =p

Also ¢ and d are the roots of x2 — 12x + q = 0

s>c+d=12

Andcd = q

a,b,cand d are in G.P.

s>a=ab=ar,c=ar?d=ar
w17

to prove £E =22
a-p

15
taking LHS P
q-p

_cd+ab { cd = (]}

cd—ab
_(a®)(a®)+(a)(ar)
" (a?)(@®)-(a)(ar)

a?r3+a?r

3

T a?rS-a?r
_afr+(rt+1)
T a?r-(rt-1)
L q+p _ rh+l
Ca-p -1
Now we have,
>a+b=3 =>c+d=12
>a+ar=3 = ar’+ar® =12
Sar?(1+71) =3, (iii) = ar?(1+71)=12u.... (iv)
Dividing (iv) by (iii)
Car?(1+4r) 12
Car2(i+r) 3
=r? = 4 putin eq.(i)
. a+p _ (4)%+1
Tq-p @2-1
17

" 15
~(q+p)(g—p)=17:15ans.

Q.19) | The ratio of the A.M. and G.M. of two possible numbers a and b is m: n. Show that

a:b = (m +vVm? — n2): (m —Vm? — n?).

GM. n
N atb _m
2vab T n

Apply componendo and dividendo (%)
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a+b+2Vab _ m4in
a+b-2vab  m-n
N (Va)’+(vB)*+2vavh _ m+n
(va)'+(vB)'~2Vavp  m-n
_ Wan®) _ min

(Va-vp)*  m-n
N Va+vb _ Vmin
\/E—\/B - yvm—n

Apply componendo and dividendo
(Va+vb)+(Va—vb) _ VmIn+vm-n
(Va+vb)-(Va—Vb) = VmIn—vm-n

_ 2Va _ ym¥n+ym=n
2vb  Vym+n—vym-n

Squaring both sides

N (m+n)+(m-n)+2vm+nvym-n

b (m+n)+(m-n)-2Vm+nVym-n

a _ 2m+2Vm?-n?

b~ 2m-2Vm2-n2?

a

- =

=
 2(mevmi—n?)

2(m—vVm?2-n2)
~arb = (m +Vm? — nz): (m —Vm? — n2) ans.

=

Q20) |if a,b,careinA.P, b,c,d arein G.P. and %,%,é are in A.P. prove that a, c, e are in G.P.

Sol.20 | Given, a, b, c are in A.P.

>c?2=bd ... (ii)

. 111 .
Given, —,—,—arein A.P.
2 C1d1e
S-=-+-
d c
e+c

2

d ce
d ec
2

€2+C
S>d==5 (iii)
e+c

To prove, a, c,e are in G.P.

e, c?=ae

we have, c? = bd............ from (ii)

put value of b and d from eq. (i) and (ii)
a+c 2ec

== (%) (55)

= c%(e+c) = (a+c)(ec)

= c3 = ace

=>c?=ae

~a,c,earein G.P. (proved)

Q.21) | Find the sum to n terms of given series 5 + 55 + 555 +..............

Sol.21) | LetS,, = 5+ 55 + 555 +.....n terms
S, =5[1+1+111+ - ..nterms]
Multiply & divide by 9

:2[9 +99 + 999 + - .1 terms]
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=g(10+ 102 +103 + - ..nterms) — (1 + 1+ 1 + -+ ...n terms)
«G.Pa=1r=10-

£fi0(22)-

[10’”1—10 ]

“Sp = [10"+1 — 10 —9n] ans.

Q.22) | Find the sum of the series to n terms 0.6 + 0.66 + 0.666 +............ nterms.
Sol.22) | Let S,, = 0.6 + 0.66 + 0.666 +............n terms
S, =6[01+0.11+0.111+ - ..........n terms]

Multiply & divide by 9
=2[0.94 099+ 0999 + -+ ...n terms]
=2((1=0.1) + (1 - 0.01) + (1 — 0.001) + ---..n terms)

=3(1 +1+1+4+--..nterms)—(0.1+0.11+ 0.111 + --- ...n terms)
[ 1,01 1
n - (E + To? + o7 +--an terms)]

1 1
«GPa=—r=—>

10’ 10
[ 1
2 1 (11w
==In—-—— T
3 10\ 1-—
L 10

wIiNnw

_2

_E n— 5
10
2 91’1 1+

- 9

2 |9n- T4—p
58Sy = —=|——=| ans.
27 9
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