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EXERCISE 9.1 PAGE NO: 180

Write the first five terms of each of the sequences in Exercises 1 to 6 whose nth terms are:
l.a.=n(n+2)

Solution:

Given,

n® term of a sequence a,=n (n + 2)

On substituting n =1, 2, 3, 4, and 5, we get the first five terms
a=11+2)=3

2,=22+2)=8

a=33+2)=15

a=4(4+2)=24

a;=5(5+2)=35

Hence, the required terms are 3, 8, 15, 24, and 35.
2.a,=n/n+l

Solution:

Given the n* term, a, = n/n+1

On substitutingn =1, 2, 3, 4, 5, we get

I -
1+1 27 7% 241

Hence, the required terms are 1/2, 2/3, 3/4, 4/5 and 5/6.
3.a=2n

Solution:

Given the n" term, a, = 2"

On substitutingn=1, 2, 3, 4, 5, we get
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a=2=8

a=2=16

as=25=32

Hence, the required terms are 2, 4, 8, 16, and 32.
4. a,=(2n-3)/6

Solution:

Given the n® term, a, = (2n — 3)/6

On substitutingn =1, 2, 3, 4, 5, we get

2x1-3
6

I
—

d,

)
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Il
Il

]

‘ad
Il
I
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g
1|
(=
[l
S =1 | e | =

Hence, the required terms are -1/6, 1/6, 1/2, 5/6 and 7/6..
5.8,=(-1)* 5™

Solution:

Given the n" term, a, = (-1)** 5™

On substitutingn =1, 2, 3, 4, 5, we get

Hence, the required terms are 25, —125, 625, —3125, and 15625.
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n+5
. 4

Solution:

On substituting n =1, 2, 3, 4, 5, we get the first 5 terms.

“+5 6 3
31:1 ]
4 4 2
! 9 9
a, 22122272
- 4 4 2
o345 14 21
a, =3 =3.—="
4 4 2
a, =4 4‘+5=21
4
0 =5 5'+5:5.E:E
' 4 4 2

Hence, the required terms are 3/2, 9/2, 21/2, 21 and 75/2.
Find the indicated terms in each of the sequences in Exercises 7 to 10 whose n* terms are:
7.a,=4n - 3; ay, ax

Solution:

Given,

The n* term of the sequence is a, = 4n— 3

On substituting n = 17, we get
a;,=4(17)-3=68-3=65

Next, on substituting n = 24, we get

A, =4(24)-3=96-3=93

8.a,=n¥2; a

Solution:

Given,

The n» term of the sequence is a, = n2/2
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Now, on substituting n = 7, we get

a; = 7427 =49/ 128

9.a,=(-)mn3 a,

Solution:

Given,

The n* term of the sequence is a, = (-1)" n?
On substituting n = 9, we get

2 = (-1)* (9)° = 1 x 729 = 729

nin-=2
E]'|1 = { };alil
n+3
10.
Solution:

On substituting n = 20, we get

alﬁ

B 2{][2{]—2} B ?.ﬂ{l!i} 360
2043 23 23

Write the first five terms of each of the sequences in Exercises 11 to 13 and obtain the corresponding series:

11.a,=3,a,=3a.+2foralln>1

Solution:

Given,a,=3a..+2anda, =3

Then,

8,=3a,+2=33)+2=11

a,=3a,+2=3(11)+2=35

a, = 3a, + 2 = 3(35) + 2 = 107

as = 3a, + 2=3(107) + 2 =323

Thus, the first 5 terms of the sequence are 3, 11, 35, 107 and 323.

Hence, the corresponding series is

3+11+35+107+323 .......
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12.a,=-1,a,=a,./n,n>2
Solution:
Given,

a,=aw/nanda, =-1

Then,
Qp=al2=-1/2
& = a/3 =-1/6
a, = a4 =-1/24

as = a/5 =-1/120

Thus, the first 5 terms of the sequence are -1, -1/2, -1/6, -1/24 and -1/120.
Hence, the corresponding series is

-1+ (-1/2) + (-1/6) + (-1/24) + (-1/120) + .......
B.a=a=2,a=a.-1,n>2

Solution:

Given,

Q=8 = au—1

Then,

B=a-1=2-1=1

a=a-1=1-1=0

as=a-1=0-1=-1

Thus, the first 5 terms of the sequence are 2, 2, 1, 0 and -1.
The corresponding series is

2+2+1+0+(-1)+......

14. The Fibonacci sequence is defined by
l=a,=a,anda,=a, ;+a, , Nn>2

Find a.../a,, forn=1,2,3,4,5

Solution:
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Given,

l=a=a

=8 1ta ,N>2
So,
Bx=ata=1+1=2
ay=at+a=2+1=3
s=ata=3+2=5

px=ast+ta,=5+3=8

S

Thus,

a +1
Forn=1, & =

ﬂ'I:I

a +1
Forn=2, - =

ﬂﬂ
an=3a“+l=a

ﬂﬂ

a +1
Forn=4, - =

aﬂ

a +1 a
Forn=5 ——=-"

a

S

n oo wi|un
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EXERCISE 9.2 PAGE NO: 185

1. Find the sum of odd integers from 1 to 2001.
Solution:

The odd integers from 1 to 2001 are 1, 3, 5, ...1999, 2001.
It clearly forms a sequence in A.P.

Where the first term,a=1

The common difference, d = 2

Now,

a+(n-1)d=2001

1+ (n-1)(2) = 2001

2n—2=2000

2n = 2000 + 2 = 2002

n=1001

We know,

S, =n/2 [2a+ (n-1)d]

100

2
=]l'J'ﬂ'l

S = |[3x|+[|[}ﬂ|—|]x3:|

[2+1000x2]

w 2002

1001
T2
= 1001 1]
= 1002001
Therefore, the sum of odd numbers from 1 to 2001 is 1002001.
2. Find the sum of all natural numbers lying between 100 and 1000, which are multiples of 5.
Solution:
The natural numbers lying between 100 and 1000, which are multiples of 5, are 105, 110, ... 995.

It clearly forms a sequence in A.P.
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Where the first term, a = 105
The common difference, d =5
Now,

a+(n-1)d=995

105 + (n — 1)(5) = 995

105+ 5n-5=995

5n =995 -105+5=3895

n = 895/5

n=179

We know,

S, =n/2 [2a+ (n-1)d]

S :E{z[mﬁh{i?q-u{ﬂ]

_?[z(msp{wz}[ﬂ]
=179[105+(89)5

= (179)(105 + 445)

= (179)(550)

— 98450

Therefore, the sum of all natural numbers lying between 100 and 1000, which are multiples of 5, is 98450.

3. Inan A.P, the first term is 2, and the sum of the first five terms is one-fourth of the next five terms. Show that
the 20" term is —112.

Solution:

Given,

The first term (a) ofan AP =2

Let’s assume d is the common difference of the A.P.
So, the AP.willbe2,2+d,2+2d,2+3d, ...
Then,

Sum of first five terms = 10 + 10d
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Sum of next five terms = 10 + 35d
From the question, we have

10 +10d = %, (10 + 35d)

40 +40d = 10 + 35d

30 = -5d

d=-6

NCERT Solutions for Class 11 Maths Chapter 9 —

ap=a+ (20— 1)d =2+ (19) (-6) =2 - 114 = -112

Therefore, the 20" term of the A.P. is —112.

4. How many terms of the A.P. -6, -11/2, -5, .... are needed to give the sum —-25?

Solution:

Let’s consider the sum of n terms of the given A.P. as —25.

We known that,

S, =n/2 [2a+ (n-1)d]

where n = number of terms, a = first term, and d = common difference

So here,a=-6
d=-11/2+6=(-11+12)/2=1/2

Thus, we have

~25 =%{:x{—ﬁ}+{n—l}[éﬂ

—5:}=u‘[—12+§—ﬂ

_5[}:”[_?4_%}
100 =n(-25+n)
n* —25n+100=0
n=5n—=20n+100=0
n(n-5)-20(n-5)=0

n=20or5

Sequences and Series

5. Inan A.P., if p term is 1/q and q* term is 1/p, prove that the sum of first pq terms is % (pq + 1) where p # q.
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Solution:

We know that the general term of an A P is givenby:-a, = a + (n - 1)d
From the question. we have

1
p" term=a, =a+(p-1)d=— (1)
q
th 1
g" term=a, =a+(g-1)d =-
p
Subtracting (2} from (1), we have
I 1

“d—(g-1)d =———
(p-1)d—(g-1) .

—
[
—

£d
Pq

(p=l-g+1)d=

(p-q)d=L"1
rq

u":l

rq
Using the valie of d in (1), we get
I I

at(p-1)—=—
Pq q

I 4.1 I

I =———fh—=—

9 9 P P

Therefore, the sum of first pq terms of the AP is : (pg+1)

2
6. If the sum of a certain number of terms of the A.P. 25, 22, 19, ... is 116. Find the last term.

Solution:

Given AP,
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25,22, 19, ...

Here,

First term, a = 25 and

Common difference, d =22 — 25 =-3

Also given, the sum of a certain number of terms of the A.P. is 116.
The number of terms is n.

So, we have

S.=n/2 [2a+ (n-1)d] = 116

116 = n/2 [2(25) + (n-1)(-3)]

116 x2=n[50—3n + 3]

232=n[53-3n]

232 =53n— 3n?

3n°—53n+232=0
3n?—24n—-29n+232=0
3n(n-8)-29(n-8)=0
(3n-29)(n-8)=0

Hence,

n=29/3o0rn=38

As n can only be an integral value, n =8
Thus, the 8" term is the last term of the A.P.
a; =25+ (8 —1)(-3)

=25-21

=4

7. Find the sum to n terms of the A.P., whose k"term is 5k + 1.
Solution:

Given, the kn term of the A.P. is 5k + 1.

knterm=a,=a+ (k—1)d
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And,
a+(k-1)d=5k+1
a+kd-d=5k+1

On comparing the coefficient of k, we getd =5

n
S =—|2a+(n-1)d
=224+ (n-1)d]
i
:E[E[ﬁ}ﬂn—l)(i}]
- g [12+5n-5]
n
=E[5H+T}
8. If the sum of n terms of an A.P. is (pn + gn?), where p and q are constants, find the common difference.
Solution:
We know that,
S.=n/2 [2a+ (n-1)d]
From the question, we have
n 7 a
E[._a +(n- I}d]: P+ gn
E['J’u +nd --d]zpn +qn”
512

na-+ns - =pn+gn’

k| EL

On comparing the coefficients of nz on both sides, we get
di2=q
Hence, d = 2q

Therefore, the common difference of the A.P. is 2q.
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9. The sums of n terms of two arithmetic progressions are in the ratio 5n + 4: 9n + 6. Find the ratio of their
18™ terms.

Solution:

Let a;, a,, and d,, d.be the first terms and the common difference of the first and second arithmetic progression,
respectively.

Then, from the question, we have

Sum of n terms of first A.P.  Sn+4
Sum of 7 terms of second AP, 9946

2£2zr1+[n—l}u’l:| 5144
;[Eu:+[n—]}n’l] Intb

2a,+(n-1)d, Sn+4
da,+(n-1)d. 9n+6
substituting 1= 35 in (1), we get
2a,+34d, _5(35)+4
2a,+34d, 9(35)+6
a,+17d, 179 (2)
a,+17d, 321

18" term of first A.P. _ a, +17d,
18" term of second AP, +17d,
From (2) and (3), we have

18" term of first A.P. 179

18" term of second A.P. 321
Therefore_the ratio of 18% term of both the A P s 15 179: 321,

10. If the sum of the first p terms of an A.P. is equal to the sum of the first g terms, then find the sum of the first
(p + ) terms.

Solution:

Let’s take a and d to be the first term and the common difference of the A.P., respectively.

Then, it is given that
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S, :f‘:[lart{l.r_}-— I}ﬂ’:l

% :%[Eﬂ-l—{_q—l]dj
From the question. we have
) ¢
%[la+[p—]_}cf]:%[an[q—l}d]
p[ln+{p— I]ch = q[lu -u'—{qr—l]{fj
dap+ pd (p—1}=2ag+qd (g 1)
Eﬂl:ﬁ—q.}'i'iill:f}(;l— D-g(g- l]}:{]
2u{;:—q}+u'{p" - p—q +e;—| =)
2a(p—q)+ ca"[{p—q][‘r_ucf}—{;)—q}]zﬂ
2a(p-q)+d[(p-q)(p+q-1)]=0

2a+d(p+g—1)=0

. —2a

i _p+¢f—l """"" ®
So the sum of (p + q) terms will be,

. + -
S e = FZ q[3a+(p+q - i}ud:l

—EH

> \
S = L::‘f |:2._r.a +(pt+g=1) ﬂ [From (i)]

Pt+q -1 J
1+ 6
= %[2.:1 - lcr]
=1{
Therefore, the sum of (p + q) terms of the A.P. is 0.
11. Sum of the first p, g and r terms of an A.P. are a, b and c, respectively.

b
Lg-r)+2(r-p)+<(p-q)=0
P 4q r Prove that

Solution:

Let a, and d be the first term and the common difference of the A.P., respectively.

Then, according to the question, we have

https://byjus.com
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5, = 'fl:lal +[;:r—]}d’j: a

2a

:‘r?.ﬁ]+{p—1]u"=— (1)
- P

S, = i_-'[zu, +(g-1)d]=b

2b
=2a,+(g-1)d=—

q
S, =~[2a,+(r-1)d]=c

r

: 2
= 2a,+(r—1)d="5 -(3)
=

Now, subtracting (2) from (1), we get

_ 2a 2
P-1d— (g-Dd=1% 2

dip— 1— g+ 1) = 222
d(p — q) = 22

Yag — bp)
* e "
=F-= = S (4)

NCERT Solutions for Class 11 Maths Chapter 9 —
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Then, subracting (3) from (2}, we get
b 2¢

gr
grig-r)
On equating both the valies of d obtained in (4) and (5), we get
ag—bp _  br—qe
pa(p —q) qriqg —7)
ag—bp _ br—ge
plp —q) rig—r)
r(g — r)(ag — bp) = p(p — q) (br — gc)
r{ag — bp)(q —7) = p(br — qc)(p — q)
(agr — bpr)(q — r) = (bpr — epg)(p — q)
Diiiding both sides by pgr, we have

d

(a b /
[E—’-—J{q—f‘}={—}-£]iﬁ—q}

P g
Elff—r'l—E{fr—r+P—ff]+£{F—ff}=ﬂ
I i r
e} h o
—(g-r)+—(r=-p)+=(p-q)=0
p q r

Hence, the grven result is proved.

Sequences and Series

12. The ratio of the sums of m and n terms of an A.P. is m2: n2. Show that the ratio of the m"and the n® term is

2m-1): (2n-1).

Solution:

Let’s consider that a and b are the first term and the common difference of the A.P., respectively.

Then, from the question, we have
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Sum of m terms m-

Sum of nterms  n
m
5 I:Ea-i-{m-l}d]

;[2a+[n—l}d:| n

23+(m-—l]d i

dat(n-1)d n - m
Putingm=2m-1andn=2n—11in (1), we get
2a+(2m-2)d 2m-1

2a+(2n-2

d 2n-1

a+(n-1 ‘En—l ------ @

)
f(m-1)d  2m—
= a [m Jd  2m-1
)d
Now.
m" term of AP. a+(m-1)d
n" term of AP a +{n - ]}d
From (2) and (3), we have
m"” term of AP 2m-—|

n"term of AP  2n-1I

Hence, the given result is proved.

NCERT Solutions for Class 11 Maths Chapter 9 —
Sequences and Series

13. If the sum of n terms of an A.P. is 3n? + 5n and its m*term is 164, find the value of m.

Solution:

Let’s consider a and b to be the first term and the common difference of the A.P., respectively.

a,=at+(m-1d=164... (1)
The sum of the terms is given by,

S, =n/2 [2a+ (n-1)d]
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%[2a+ﬂd—d]:3ﬂ2+5ﬂ
na-l—i;nz——gn:SnE—l—En
gnz-l— (a—%)n:3n2+5n

On comparing the coefficient of n® on both sides, we get

d_y
2

—d=06
On comparing the coefficient of n on both sides, we get
d

a-—=5
2

a—3=>5

a==8

Hence, from (1), we get
S+(m-116=164
(m-1)6=164 -8 =156
m-1=26

m=27

Therefore, the value of mis 27.

NCERT Solutions for Class 11 Maths Chapter 9 —
Sequences and Series

14. Insert five numbers between 8 and 26 such that the resulting sequence is an A.P.

Solution:

Let’s assume Aj, A,, A;, A, and A; to be five numbers between 8 and 26 such that 8, A, A,, A;, A, As, 26 are in an

A.P.

Here, we have,
a=8Db=26,n=7

So,

26=8+(7-1)d

6d=26-8=18

d=3

Now,

A=a+d=8+3=11
A,=a+2d=8+2x3=8+6=14

;=a+3d=8+3x3=8+9=17
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,=a+4d=8+4x3=8+12=20
As=a+5d=8+5%x3=8+15=23
Therefore, the required five numbers between 8 and 26 are 11, 14, 17, 20, and 23.
a +b"
15.1f @ +b"" s the A.M. between a and b, then find the value of n.
Solution:
The A.M between a and b is given by (a + b)/2

Then, according to the question,

a+b a' + B

M=l

2 a ' +h

{ﬂ_+b){ﬂ" ha '}= E[f.r" +b" )
a' +ab" ' +ba" ' +b" = 24" +2b"
ab™ +a"'b=a"+b"

ab™' —b" =a" —a"'b

b"' (a—b)=a""'(a—b)

Thus, the value of nis 1.

16. Between 1 and 31, m numbers have been inserted in such a way that the resulting sequence is an A.P. and the
ratio of 7" and (m — 1) numbers is 5: 9. Find the value of m.

Solution:

Let’s consider ay, a,, ... a, be m numbers such that 1, a,, a,, ... a,, 31 isan A.P.
And here,

a=1,b=3l,n=m+2

S0,31=1+(M+2-1)(d)

30=(m+1)d
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d=30/(m+1)....... (1)
Now,

a=a+d

a=a+2d
a=a+3d...
Hence,a,=a+ 7d
am=at+t(m-1)d

According to the question, we have

a+7d _E
u—l—{n.r—t_}d 4]
]+?[ 24
| (m+1) 35
R [From ( 1)]
|+{m—l:|[ JD_] ?
m+

m+1+7(30) 5
m+1+30(m-1) 9

m+1+210 3
m o+ 14+ 30m =30 9
m+211 35
3Im—29 9
Om+ 1899 = |55m — 145
155m —9m = 1899 + 145
1d6m = 2044
m=14

Therefore, the value of mis 14.

NCERT Solutions for Class 11 Maths Chapter 9 —
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17. A man starts repaying a loan as the first instalment of Rs. 100. If he increases the instalment by Rs 5 every

month, what amount will he pay in the 30" instalment?

Solution:
Given,

The first instalment of the loan is Rs 100.

The second instalment of the loan is Rs 105, and so on as the instalment increases by Rs 5 every month.
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Thus, the amount that the man repays every month forms an A.P.
And then, A.P. is 100, 105, 110, ...

Where the first term, a = 100

Common difference, d =5

So, the 30" term in this A.P. will be

Ay, =a+(30-1)d

=100 + (29) (5)

=100 + 145

=245

Therefore, the amount to be paid in the 30" instalment will be Rs 245.

18. The difference between any two consecutive interior angles of a polygon is 5°. If the smallest angle is 120°,
find the number of the sides of the polygon.

Solution:

It’s understood from the question that the angles of the polygon will form an A.P. with a common difference d = 5° and
first term a = 120°.

And we know that the sum of all angles of a polygon with n sides is 180° (n — 2).

Thus, we can say
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S, =180°(n—2)
2[2a+(n—1)d ]=180°(n-2)

n o ]
E[zau +(n—1)5°] =180(n-2)

n[240+(n-1)5]=360(n-2)
240n+5n" — 51 =360n—720
Sn’ +235n—-360n+720=10
S5n° —1251+720=0
m—=25n+144=0
n—16n-9+144=10
n(n=16)-9(n-16)=0
(n—9)(n—16)=0

n=%orl6

Thus, a polygon having 9 and 16 sides will satisfy the condition in the question.
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EXERCISE 9.3 PAGE NO: 192
1. Find the 20" and n*terms of the G.P. 5/2, 5/4, 5/8, .........
Solution:

Given G.P.is 5/2,5/4,5/8, .........
Here, a = First term = 5/2
r = Common ratio = (5/4)/(5/2) = %2

Thus, the 20" term and n® term

e O @ er

)
s [] ]' 5 5
a=ar’” =—|— =
" ~ 2

2. Find the 12" term of a G.P. whose 8" term is 192, and the common ratio is 2.
Solution:
Given,
The common ratio of the G.P.,r=2
And, let a be the first term of the G.P.
Now,
a=arst=ar
ar =192
a(2) =192
a(2)'=(2r Q)
So,
fh

2) %3
ﬂz{ =

2y

Hence,

a,=ar*' = [%]{2}" =(3)(2)" =3072

e

P | e

3. The 5, 8" and 11" terms of a G.P. are p, g and s, respectively. Show that g2 = ps.
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Let’s take a to be the first term and r to be the common ratio of the G.P.

Then, according to the question, we have

a=art=ar=p...(>10
a=art=ar=q... (i
ap=arti=ar®=s... (i)

Dividing equation (ii) by (i), we get

On dividing equation (i) by (i), we get

I
ar

..... ()

Equating the valies of r° obtained in (iv) and (v), we get

g 8

Sequences and Series

4. The 4" term of a G.P. is the square of its second term, and the first term is —3. Determine its 7*" term.

Solution:

Let’s consider a to be the first term and r to be the common ratio of the G.P.

Given,a=-3

And we know that,
a,=ar
So,a,=art=(-3) r
a=ar=(3)r

Then, from the question, we have
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(B r=[=3)rr

=-3r=9r

=>r=-3

a;=art=ars=(-3) (-3)*=—(3)"=-2187
Therefore, the seventh term of the G.P. is —2187.
5. Which term of the following sequences:

(a) 2,2V2, 4,... is 128 ? (b) V3, 3, 3V3,... is 729 ?
(¢) 1/3,1/9,1/27, ... is 1/19683 ?

Solution:

(a) The given sequence, 2, 212, 4,...

We have,

a=2andr=2V2/2=12

Taking the n™ term of this sequence as 128, we have

n—1

—+1=7
=

n—i_

6

-

n—1=12
n=13

Therefore, the 13" term of the given sequence is 128.
(ii) Given the sequence, 3, 3, 3V3,...

We have,

a=V3andr=33=13

Taking the n" term of this sequence to be 729, we have

NCERT Solutions for Class 11 Maths Chapter 9 —
Sequences and Series
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_ i1
Urr =4ar
sart =729

(BB =70

Equating the exponents, we have

I_+_-I_ﬁ
2 2

1 +5n—1
=6
3

Son =-I 2

Therefore, the 12" term of the given sequence is 729.

(ii1) Given sequence, 1/3, 1/9, 1/27, ...

a=1/3and r=(1/9)/(1/3) = 1/3

Taking the n" term of this sequence to be 1/19683, we have

W -1
a,=dr

Therefore, the 9" term of the given sequence is 1/19683.

6. For what values of x, the numbers -2/7, x, -7/2 are in G.P?
Solution:

The given numbers are -2/7, X, -7/2

Common ratio = X/(-2/7) = -7x/2

Also, common ratio = (-7/2)/x = -7/2x

https://byjus.com
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—fx_=7
2 2x

] —2!?

X = =
-2x7

Ji

X =
x ==l

Therefore, for x = £ 1, the given numbers will be in G.P.

7. Find the sum to 20 terms in the geometric progression 0.15, 0.015, 0.0015 ...

Solution:
Given G.P., 0.15, 0.015, 0.00015, ...
Here,a=0.15and r = 0.015/0.15=0.1

afl —1"'}
We know that, § = T

045 1-(0.1)"
S = [1—n.| ]

=%[I—{ﬂ.]}'ﬁ]
=%[1—{{Ll]m1
:%[1—{!}.[}"”]

8. Find the sum to n terms in the geometric progression V7, V21, 3V7, ....

Solution:
The given G.P. is V7, \21, 3\7, ....
Here,

a=17 and

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[EBYJu's

The Learning App

21
r=——= 3
7
:t[l—r”]

1443
= = =

) I—v'ﬁ |+H.|'Ir§-

9. Find the sum to n terms in the geometric progression 1, -a, a2 -a*.... (if a #-1)

Solution:

The given G.P.is 1, -a, a2 -a°....
Here, the firstterm=a, = 1

And the common ratio=r=-a
We know that,

at,(l—-r“j

l—r

i

B i)' [i—[—a]r']

T 1-(-a) l+a

10. Find the sum to n terms in the geometric progression x3, X, X, ... (if x #+1)

Solution:

Given G.P. is x3, x5, X', ...

Here, we have a = x® and r = x5/x® = x2

https://byjus.com
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a(l—r"}

We know that, § = 1

—r
; _a[l—r"}_“BLI_{K:}“J_I‘(I—H!"]
T = =S =

>(2+%)

11. Evaluate: k=

Solution:

k=
We can see that, the terms of this sequence 3. 32. 3%, _ forms a G P

And. we know
5 za{r"—l)
' r—1
-]
3 o0
S, =<{3""~1)

.-.i? :%{3“4)

On substituting the above value in equation (1), we get
11 1
Z(1+3L)=22+E(3”—1)

k=l

12. The sum of the first three terms of a G.P. is 39/10, and their product is 1. Find the common ratio and the
terms.

Solution:
Let a/r, a, ar be the first three terms of the G.P.
ar+a+ar=39/10...... (1)

@ @i@)=1...... )

From (2), we have
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a=1
Hence, a = 1 [Considering real roots only]
Substituting the value of a in (1), we get
Ur+1+r=39/10
(1 +r+r)/r=39/10
10 + 10r + 10r2 = 39r
10rr—29r+10=0
10r2—25r—4r+10=0
5r(2r-5)-2(2r-5)=0
(5r-2)(2r-5)=0
Thus,
r=2/5or5/2
Therefore, the three terms of the G.P. are 5/2, 1 and 2/5.
13. How many terms of G.P. 3, 32, 33, ... are needed to give the sum 120?
Solution:
Given G.P.is 3, 3, 33, ...
Let’s consider that n terms of this G.P. be required to obtain the sum 120.
We know that,
; -

Here,a=3andr=3
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S, =120=
3-1
3(3" -1
|2u=—(- )
2
,
1202 5,
o
3 —1=80
L 2il :BI
¥ =3

Equating the exponents, we get n = 4

NCERT Solutions for Class 11 Maths Chapter 9 —
Sequences and Series

Therefore, four terms of the given G.P. are required to obtain the sum 120.

14. The sum of the first three terms of a G.P. is 16, and the sum of the next three terms is 128. Determine the
first term, the common ratio and the sum to n terms of the G.P.

Solution:

Let’s assume the G.P. to be a, ar, ar?, ars, ...

Then, according to the question, we have
a+ar+ar’=16 and ar*+ ar* + ars= 128
a(l+r+r)=16...(1)and,
ar(l+r+r)=128...(2)

Dividing equation (2) by (1), we get

nr3(1+r+f':}_ 128
a[l+r+r:} 16

r=38

r=2

Now, using r =2 in (1), we get
a(l+2+4)=16

a(7)=16

a=16/7

Now, the sum of terms is given as
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_H{J"”'-i)

' r=1

=102 16
7 Z=1 7

W

15. Given a G.P. with a = 729 and 7" term 64, determine S..
Solution:

Given,

a=729and a, = 64

Let r be the common ratio of the G.P.
Then, we know that, a, = a r

a; =ar = (729)r¢

= 64=729r°

re = 64/729

re = (2/3)¢

r=2/13

And we know that

5 - :-‘[l —J‘”)_
1=r

S0, F .7
?lgll—,['
W3
2

NCERT Solutions for Class 11 Maths Chapter 9 —
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16. Find a G.P. for which the sum of the first two terms is —4 and the fifth term is 4 times the third term.
Solution:

Consider a to be the first term and r to be the common ratio of the G.P.

Given, S, = -4

Then, from the question, we have

:r(l—r’}

= forr=2
-2
—4:”{]_4}
—1
~4=¢.r|:3]
=
a=—
3
c-'l:l—{—?_:lz]
Also, —4 = : (7} tor r=-2
_a(1-4)
=
4_{.-{-3}
3
a=4

Therefore, the required G.P is
-4/3, -8/3, -16/3, ....Or 4, -8, 16, -32, ......

17. If the 4», 10" and 16* terms of a G.P. are x, y and z, respectively. Prove that x, y, and z are in G.P.
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Solution:

Let a be the first term and r be the common ratio of the G.P.
According to the given condition,

a=ar=x..(1)

aw=ar=y..(Q)

as=ars=z...(3)

On dividing (2) by (1), we get

i
¥ooar ¥ g
=

Pl di
vooar x
And, on dividing (3) by (2), we get
3 TR

i _ (a - : — j"“

yooar ¥

y_z

X ¥

Therefore, x, v, rarein G. P.

18. Find the sum to n terms of the sequence, 8, 88, 888, 8888...
Solution:

Given sequence: 8, 88, 888, 8888...

This sequence is not a G.P.

But, it can be changed to G.P. by writing the terms as

S,=8+88+ 888+ 888K + ..., to n terms
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= z[q +994999.49999 4 to nterms |

= 21101+ (10* =1} 410" =1} +(10" =1} +.......ton terms
E_ ] 3 |

:g_(iihlﬂl-l- ______ nlerm&]-[l-l-HI-k....;rtem'n;'}}
g[10(10"-1)

"9 10-1
g[10(10 1) |

N

Sequences and Series

19. Find the sum of the products of the corresponding terms of the sequences 2, 4, 8, 16, 32 and 128, 32, 8, 2, 1/2.

Solution:

The required sum=2x128+4x32+8x8+16x2+32x%
=64[4+2+1+%+1/27]

Now, it’s seen that

4,2,1,%,1/22is a G.P.

With the first term, a = 4

Common ratio, r =1/2

We know,
a(l—r"]
n ].—r
l]j |
4 1- 401
[ [3 } “{1 32} [32—1] 31
.'.Sq= = =E — —
I—] 1 32 4
j 3

Therefore, the required sum = 64(31/4) = (16)(31) = 496

20. Show that the products of the corresponding terms of the sequences a, ar, ar?, ...ar"* and A, AR, AR?, ... AR"

tform a G.P, and find the common ratio.
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Solution:
To be proved: The sequence, aA, arAR, arARz, ...arAR?, forms a G.P.

Now, we have

Second term =m~AR B

- ri
First term aA

Thirdterm  ar" AR’
_ — R

Secondterm  ardR

Therefore, the above sequence forms a G.P., and the common ratio is rR.

21. Find four numbers forming a geometric progression in which the third term is greater than the first term by
9, and the second term is greater than the 4" by 18.

Solution:

Consider a to be thefirst term and r to be the common ratio of the G.P.
Then,
a=aa=ar,a=-ar,a=ar
From the question, we have
a=a,+9

arr=a+9...(>)

a=a +18

ar=ars+ 18 ... (ii)

So, from (1) and (2), we get
a(rr—1)=9 ... (iii)

ar (1-r)=18 ... (iv)

Now, dividing (4) by (3), we get

m'(l—rz) _E
{:[J'"J —l} 9
-r=2
r=-2

On substituting the value of r in (i), we get
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da=a+9

3a=9

La=3

Therefore, the first four numbers of the G.P. are 3, 3(— 2), 3(-2)3 and 3(-2)?
i.e., 3,-6, 12, and —24.

22. If the p*, g™ and r* terms of a G.P. are a, b and c, respectively. Prove that a="brrcra=1
Solution:

Let’s take A to be the first term and R to be the common ratio of the G.P.
Then, according to the question, we have

ARr1=a

AR+=h

AR =¢

Then,

arrbrecra

= Asrx ReD@) x Are X Ran x Apa x RE-D(p-0)

= AQ T Pepa X R 6T B aen @ rep ) brpoarea

= A° x Ro

=1

Hence proved.

23. If the first and the n® term of a G.P. are a and b, respectively, and if P is the product of n terms, prove
that P2 = (ab)".

Solution:

Given the first term of the G.P is a, and the last term is b.
Thus,

The G.P.is a, ar, ar?, ars, ... ar'?, where r is the common ratio.
Then,

b=ar ... (1)
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= (@) (ar) (ar?) ... (arm)
=(@axax..a) (rxrzx._..r
=arteeen (2)

Here, 1,2, ...(n—1) isan A.P.

So, |
T+2+ .+ (”—1:|=n;][2+[n—l—l)x]:|=n;l[3+n—2]=”{"_ )

4

And, the product of n terms P is given by,

||1_J|-I|
P=a"r ?

. P'_‘ =aln r||Il'r 1)

[o]
[axar']

=(ab)" [Using{l}]

24. Show that the ratio of the sum of the first n terms of a G.P. to the sum of terms

o (n+l]lh to {2|1}tIl term is rl"

Solution:
Let a be the first term and r be the common ratio of the G.P.
a(l - r”}

(1-r)

Since there are n terms from (n +1)" to (2n)* term,

Sum of first n terms =

Sum of terms from(n + 1) to (2n)" term

_ aw(l—r")
(1-1)

an+1 —ar n+l -1 = arm

https://byjus.com
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Thus, the required ratio =
a(l-r’) _ (1-1)
x
(1-r) ar" {l —r")

1

Thus, the ratio of the sum of the first n terms of a G.P. to the sum of terms from (n + 1) to (2n)"term is e
25.1f a, b, cand d are in G.P., show that (a? + b? + ¢?)(b* + ¢ + d?) = (ab + bc + cd)z
Solution:

Given a, b, c, d are in G.P.

So, we have

bc=ad ... (1)
b2=ac ... (2)
c=hd ...(3)

Taking the R.H.S., we have

R.H.S.

= (ab + bc + cd)?

=(ab + ad + cd)? [Using (1)]

=[ab+d(a+c))

=ah? + 2abd (a +¢) + d* (a + ¢)?

= a?h? +2ahd + 2achd + dx(a? + 2ac + c?)

= a?h? + 2a2c? + 2bc? + dea? + 2d2b? + d2c? [Using (1) and (2)]
= a?? + axc? + a’c? + brcz+ bee? + da? + db? + d?b? + dec?

= ah? + azc? + axd’+ b2 x b? + b2c? + b2d? + ¢?b? + ¢2x ¢z + ¢k

[Using (2) and (3) and rearranging terms]
= az(bz +C2 + dz) + bz (bz +C2+ dz) + 2 (b2+ c2 + dz)

= (@+b*+¢?) (b2 +c2+ d?)

=L.H.S.
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Thus, L.H.S. =R.H.S.
Therefore,
(@ + b2+ c?)(b2 + c2 + d°) = (ab + bc + cd)?
26. Insert two numbers between 3 and 81 so that the resulting sequence is G.P.
Solution:
Let’s assume G, and G, to be two numbers between 3 and 81 such that the series 3, G,, G,, 81 forms a G.P.
And let a be the first term and r be the common ratio of the G.P.
Now, we have the 1+ term as 3 and the 4" term as 81.
81=(3) (ry
r:=27
~ =3 (Taking real roots only)
Forr=3,
=ar=(3)(3)=9
G,=arr=(3) (3r=27

Therefore, the two numbers which can be inserted between 3 and 81 so that the resulting sequence becomes a G.P are 9
and 27.

a™' +p"!
27. Find the value of nso that @ +b" may be the geometric mean between a and b.
Solution:
We know that,
The G. M. of aand b is given by Vab.

Then from the question, we have

m+l d+l
a+b" _

all + bﬂl

By squaring both sides, we get

e | II|':'|'|-|-I 2
—{H . ] =gh

(a+5')
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T2 e T2 1 T
a>™ 4 2" 4 pIE o {frh][rr‘” +2a4"H + A ]
142 I 2 g s Zire
at" 4 20" 15T = A 20 b
Tl T4 2 Fi+ A
a " b =a " b ab™™!
Fa42

Ji4? 2kl Tadl 2
i = h=ah™ = h

a*" (a-b)=b"" (a—b)

(&) --(3)

2n+l=10 (Equting the exponents)
-1

n=—
2

28. The sum of two numbers is 6 times their geometric mean; show that numbers are in the ratio

(3+242):(3-242)

Solution:
Consider the two numbers to be a and b.
Then, G.M. = Vab.

From the question, we have
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a+h= EiwfriE
=(a+ h]] =36(ub)
Alzo,

NCERT Solutions for Class 11 Maths Chapter 9 —

A1)

(a=b) =(a+b) —4ab =36ab—4ab=32ab

'_*‘.vu—b=\."r3—2-..ﬁE

=4\2\ab
On adding (1) and {2}, we get

20=(6+42)/ab
ol =(3+2~.E]v'rﬂ_f7

Substiuting the vahie of a in (1), we get

b=63ab—(3+2v2)ab
ﬁ=(3—31@)w"ﬁ

b (3-22)Jab 3-

Therefore, the required ratio is

- ] [~
a (-H;'""'IIE] ah 3+242
2

—

3+242):(3-242)

Sequences and Series

29. If A and G be A.M. and G.M., respectively, between two positive numbers, prove that the

At J(A+G)(A-G)

numbers are.

Solution:

Given that A and G are A.M. and G.M. between two positive numbers.

And, let these two positive numbers be a and b.
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S0,

AM=a =2+h (1)

GM = G = /ab -(2)

From (1) and (2), we get

a+bh=2A_.(3)

ab=G? ... (4)

Substituting the value of a and b from (3) and (4) in the identity (a — b)® = (a + b)? — 4ab, we have
(a— b)Y = 4A% — 4G* = 4 (A°-G?)

(@a—bF=4(A+G)(A-G)

(a-b)=2,/(A+G)(A-G) {5

From (3) and (5), we get
2a=2A+2J(A+G)(A-G)

—a=A+ ,f{;—‘h +G)(A-G)
Substituting the value of aiIn {(3), we have
b=2A-A- J(A+G)(A-G)=A-(A+G)(A-G)

Therefore . the two numbers are A + J(A +G]{A ~G)-

30. The number of bacteria in a certain culture doubles every hour. If there were 30 bacteria present in the
culture originally, how many bacteria will be present at the end of the 2 hour, 4 hour and n* hour?

Solution:

Given the number of bacteria doubles every hour. Hence, the number of bacteria after every hour will form a G.P.
Here we have,a=30and r=2

So, a; = ar?=(30) (2)2=120

Thus, the number of bacteria at the end of 2" hour will be 120.

And, a; = ar* = (30) (2)* =480

The number of bacteria at the end of 4" hour will be 480.

a,..=ar = (30) 2

Therefore, the number of bacteria at the end of n™ hour will be 30(2)".

31. What will Rs 500 amount to in 10 years after its deposit in a bank which pays an annual interest rate of 10%
compounded annually?

Solution:

Given,
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The amount deposited in the bank is Rs 500.

At the end of first year, amount = Rs 500(1 + 1/10) = Rs 500 (1.1)
At the end of 2" year, amount = Rs 500 (1.1) (1.1)

At the end of 3 year, amount = Rs 500 (1.1) (1.1) (1.1) and so on....
Therefore,

The amount at the end of 10 years = Rs 500 (1.1) (1.1) ... (10 times)
= Rs 500(1.1)*

32. If A.M. and G.M. of roots of a quadratic equation are 8 and 5, respectively, then obtain the quadratic
equation.

Solution:
Let’s consider the roots of the quadratic equation to be a and b.

Then, we have

AM="P g avn-16 (1)
GM.=ab =5= ab=125 (2)

We know that,

A quadratic equation can be formed as,

x2— X (Sum of roots) + (Product of roots) = 0
x2—x(@a+h)+(ab)=0

x2—16x + 25 =0 [Using (1) and (2)]

Therefore, the required quadratic equation is x2— 16x + 25 =0
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EX

ERCISE 9.4 PAGE NO: 196
Find the sum to n terms of each of the series in Exercises 1 to 7.

1.1x2+2x3+3x4+4%x5+..,

Solution:

Givenseriesis1x2+2x3+3x4+4x5+ ..

It’s seen that,

nterm, a,=n(n+1)

Then, the sum of n terms of the series can be expressed as

s, :iu* :iﬁ{hl}
=|

k=1
Zk"+z.ﬁ-
=1 &=l
H{n+|](2n+|} _ nin+l)
6 T2
:H{’I+1][’2n+l+l‘|
2 b g J

H[H+I]( 2n+4
(

]

> {3 )

A

21 x2x34+2%x3%x4+3x4x5+ ...

Solution:
Givenseriesis | X 2x3+2x3x4+3 x4 x5+,
It’s seen that,

n®term,a,=n(n+1)(n+2)

=(+n)(n+2)

=n*+3n+ 2n

Then, the sum of n terms of the series can be expressed as
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SE 3N+ 23k
) g b=l

_n[u+ l}_J

3:}[1? +1

et

(2m+ l]+2n{ﬁr+l}

1

- -2
nln+1)

+
.}

o

n{n+1)(2n+1)

-

nln+l)

- - +n(n+1)

_H{H+l]

4

Tk

n(n+1)
I

-

n(n+1)

(]
4

+2u+1+2}

T An+dn+ 6

"

[n: +5n+6]

}[n: +2n+3n+ﬁ}

E[H+]}[H[H+2}+3{H+3ﬂ_

4

~a(nt1)(n+2)(n+3)

4

3.3x12+5%x22+7x3+..,

Solution:

Given seriesis 3 x12+5x 22+ 7 x 32+ ..

It’s seen that,

n"term, a, = (2n + 1) n>=2n%*+n?

Then, the sum of n terms of the series can be expressed as
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. 2{"{-”-}-[]]: . fr{u+ l}_{2n+l.].

(i}

n’ (n+1) ” n(n+1)(2n+1)

2 ]
n(n+1)[ Zn+i}

= = _n[n+]}+ 3

n(n+1} 3% +3n+2n+1
2 3

-
2 3

n(n+1)] 34 +5u+l}

n(n+1)(3m +5n+1)
6

4. Find the sum to n terms of the series

! + ! + ! +
=2 2x3 3x4

Solution:
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1 I 1

(Given series is,

It's seen that,

th -
n"term, 8, =
I |” n(n+l) n n+l

I 1 ]

i,

Ao
Il

Bl ="

=
Il

— b | = pg | =

1
no on+l

n

On adding the above terms cohmmn wise, we get

11 1 ]
a, +a,+ota, = A +— | =
12 3 n

] 1+1-1
S =1 n on

iy

n+l A+ i+l

+ + +o.
12 2x3 3Ix4

NCERT Solutions for Class 11 Maths Chapter 9 —

(By partial fractions)

[ 1
—+—+—+

2 03 4 Th+l

5. Find the sum to n terms of the series 52+ 62 + 72 + ... + 20?2

Solution:
Given series is 52 + 62 + 72+ ... + 202
It’s seen that,

n®term,a,=(n+4)2=n>+8n+ 16

Then, the sum of n terms of the series can be expressed as
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5.L=iﬂk =i{k3+8k+!ﬁ]
k=1 k=1

ik" -hﬂilwilﬁ

ksl kel k=l

N n{n+i}{3n+1}+8n{n+1]+lﬁn
3

L] 2
Now. its found that
16" term is (16 + 412 = 202

Thus,
1ﬁ{|{:+;_}£2x|ﬁ+1?+axmx(lmi Theife
:{lﬁ}[l?){ﬂ} I I[}ﬂxifw..[if‘r+ ]b (el
ﬁ '!
={iﬁj[|?]{n.} {3 l'?] +956
6 2
= 1496+ 1088 + 256
= 2840
Hence 546" +7 4. +20° =2840

6. Find the sum to n terms of the series 3 x 8 + 6 x 11 +9 x 14 +...
Solution:

Given seriesis3 X8+ 6 x 11 +9x 14+ ...

It’s found out that,

a,= (n"termof 3, 6,9 ...) x (n" term of &, 11, 14, ...)

=(3n) (3n +5)

=9n?+ 15n

Then, the sum of n terms of the series can be expressed as

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

m BYJ Ues NCERT Solutions for Class 11 Maths Chapter 9 —

The Learning App Sequences and Series

"

5= 5:.::* =3[9k +15k)
k=l &=l
:qifnsik
k=l b=l

5
§ n(n+1)(2n+ i_} A n(n+1)

6 p
3n(n+1)(2n+1) 15n(n+1)
- 2 R

3n(n+1) i
=T[ZN+H 3)
_ 3n(n+1) (20+86)

=3n(n+1)(n+3)
7. Find the sum to n terms of the series 12+ (12 + 22) + (12 + 22+ 3%) + ...
Solution:
Givenseriesis 12+ (12 + 29) + (12+ 22+ 32 ) + ...
Finding the n® term, we have

a,=(l+22+3F+....... +n?)

n(nt1)(2n41)
A
n lf2n3+ Int l}
=S
n*+-3n*4n
Li]

B, PO S, . |
= gn" + gn" + gn

Now, the sum of n terms of the series can be expressed as
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| n’ (n+|} n{u+|}{’«’n+1} n{n+1)
T3 @f 27 6 "6 2
=Hl:n+]] u{n+|} (2n+1) :|

f 2 i) 2

e - -

) wt e+ 2n+ 1+
6 2

B n{n+1) (w242
6 2

_n{n+1) _n{n+l}+2{u+lﬂ
C6 2

_ n{n+1) _[n+ NGRS 2}]

6 2

- ar[n+]} (n+2)
B 12

8. Find the sum to n terms of the series whose n® term is given by n (n + 1) (n + 4).

Solution:
Given,
a,=n(n+1)(n+4)=n(n>+5n+4)=n*+5n>+4n

Now, the sum of n terms of the series can be expressed as
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S,=Ya, =Y K +5Y K +4Xk
¥=1 =] k=1 k=l
w(n+1)" Sn(n+] {2n+lfl+4n[n+t}
2 L Y
4 6 2

nfn+1) [ r;r{n+|}+5{2"+!}+4]

2 2 3

n(n+1)[ 307 + 35+ 20n+10+24
2 I [

Cn(n+1)] 37 4230434
2 6

n(n+1)(3n° +23n+34)

12

e

9. Find the sum to n terms of the series whose n* term is given by nz + 2n
Solution:

Given,

The n® term of the series as

a,=nm+2n

Then, the sum of n terms of the series can be expressed as

S,,:ik’+2":ik:+i2* (1)
k=l k=l [

It
Cansider ZZ" =i L ST
k=i

Sequences and Series

The above series 2. 22 23 is a G.P. with both the first term and common ratio equal to 2.

o ()@r-1] |
.'_LZ_]:E" :%zi[l"—]} (2)

Therefore, from (1) and (2}, we obtain

n(n+1)(2n+1)

+2(2"-1)

S, :Z“;L-" +2(2" - |} =

10. Find the sum to n terms of the series whose n* term is given by (2n — 1)?

Solution:
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Given,

The n* term of the series as:

a,=(2n-12=4n2—4n+1

Then, the sum of n terms of the series can be expressed as

n

S, =iu,, = (4k° -4k +1)
k=l k=l

:42&3 —4ik+il
k=i k=l k=l

(2n+1) 4n(n+1)

%

dn(n+1

e

+

L]

_ 2n(n+1)(2n+ I}—En{;z+]}+n

e’

1

E[Err' +3.=r+[)

=n - —2{”+!}+|]
3

=N
-
3

4 16+ 2—6n—6 +3}

_4ﬁ:-1
=n
3

n(2n+1)(2n-1)
3
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MISCELLANEOUS EXERCISE PAGE NO: 199
1. Show that the sum of (m + n)"and (m — n)* terms of an A.P. is equal to twice the m" term.
Solution:

Let’s take a and d to be the first term and the common difference of the A.P., respectively.
We know that the k* term of an A. P. is given by

a=a+(k-1)d

So, apsn=a+(Mm+n-1)d

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

a,.=a+(m-1)d

Thus,

Qnintan, =at(mM+n-1)d+a+(m-n-1)d

=2a+(m+n-1+m-n-1)d

=2a+(2m-2)d

=2a+2(m-1)d

=2[a+(m-1)d]

= 2a,

Therefore, the sum of (m + n)" and (m — n)" terms of an A.P. is equal to twice the m® term
2. If the sum of three numbers in A.P. is 24 and their product is 440, find the numbers.
Solution:

Let’s consider the three numbers in A.P. asa—d, a, and a + d.

Then, from the question we have

@-d+@+@+d)=24...(3)

3a=24

~a=8

And,

(a—d)a(a+d)=440 ... (i)

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

Sequences and Series

m BYJ Ues NCERT Solutions for Class 11 Maths Chapter 9 —

The Learning App
(8 —d) (8) (8+d) =440

(8—d) (8+d)=55

64 — d2 =55

d?=64-55=9

~d=%3

Thus,

When d = 3, the numbers are 5, 8, and 11 and
When d = -3, the numbers are 11, 8, and 5.

Therefore, the three numbers are 5, 8, and 11.

3. Let the sum of n, 2n, 3n terms of an A.P. be S,, S, and S;, respectively, show that S; = 3 (S~ S,).

Solution:

Let’s take a and d to be the first term and the common difference of the A.P., respectively.

So, we have
1
5 ::[21;+h?— el ] D
=
S:=h?n Ea+{2.rr-I]a’]=n[2u+(2n—I]a’] w2
S, =="[2a+(3n-1)d ] -(3)

From (1) and (1), we get
S, =S, =n[2a+(2n-1)d ]| -2 [2a+(n-1)d]

- "I4a+4rm’ —2d-2a—nd+ cf}

| 2

[2a+3nﬂ'~d}
=] ——

5

-

=%:[2¢.-+{3n—”u']

MNow, 1
35,-5,)= ',,, [2.:1 +{(3n- 1}(1"] =%, [From (3)]
Hence prmreti-

4. Find the sum of all numbers between 200 and 400, which are divisible by 7.
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Solution:

First, let’s find the numbers between 200 and 400, which are divisible by 7.
The numbers are:

203,210, 217, ... 399

Here, the first term, a = 203

Last term, 1 = 399 and

Common difference, d = 7

Let’s consider the number of terms of the A.P. to be n.
Hence,a,=399=a+(n-1)d

399=203+(n-1)7

7(n-1)=196

n-1=28

n=29

Then, the sum of 29 terms of the A.P is given by:

G
"8, = %’lzm +399)

29
=—(602

= (29}{ 30 I]
=8729
Therefore, the required sum is 8729.
5. Find the sum of integers from 1 to 100 that are divisible by 2 or 5.
Solution:
First let’s find the integers from 1 to 100, which are divisible by 2.
And they are 2, 4, 6... 100.
Clearly, this forms an A.P. with the first term and common difference both equal to 2.
So, we have

100=2+(n-1) 2
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n=50

Hence, the sum is
24 d46+..+100= ?[2[2}%5{1—1}{3}]

50
= 3[4 +98]

—(25)(102)
550

o]

Now, the integers from 1 to 100, which are divisible by 5, are 5, 10... 100.

This also forms an A.P. with the first term and common difference both equal to 5.
So, we have

100=5+(n-1)5

5n =100

n=20

Hence, the sum is

5+104..+100= u[ (5)+(20-1)5]

=10[10+(19)5]
=10[10+95]=10x105
=1050

Lastly, the integers, which are divisible by both 2 and 5, are 10, 20, ... 100.

And this also forms an A.P. with the first term and common difference both equal to 10.
So, we have

100 = 10 + (n —1) (10)

100 =10n

n=10

10420 +...+100 = ["*{m}+ (10—-1)(10) |

2
=5

[20+90]=5(110) =550
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Thus, the required sum = 2550 + 1050 — 550 = 3050

Therefore, the sum of the integers from 1 to 100, which are divisible by 2 or 5, is 3050.

6. Find the sum of all two-digit numbers, which, when divided by 4, yields 1 as the remainder.
Solution:

We have to first find the two-digit numbers, which, when divided by 4, yield 1 as the remainder.
They are 13,17, ... 97.

As it’s seen that this series forms an A.P. with the first term (a) 13 and common difference (d) 4.
Let n be the number of terms of the A.P.

We know that the n® term of an A.P. is given by

a,=a+(n-1)d

So0,97 =13+ (n-1) (4)

4(n-1) =84

n-1=21

n=22

Now, the sum of n terms of an A.P. is given by,

S, =2 2a+(n-1)d]

“8, = % 22(13)+(22-1)(4)]

= 11[26+84]
= 1210

Therefore, the required sum is 1210.
f(1)=3and} f(x)=120
=l

7. If fis a function satisfying f(x +y) = f(x) f(y) for all x, y € N such that
value of n.

, find the

Solution:
Given that,

f(x+y)=f(x)xf(y)forallx,yeN ... (1)
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f(1)=3
Taking x =y =1in (1), we have
fl+1)=f2)=f(1)f(1)=3x3=9
Similarly,
fl+1+1)=f@R)=f(1+2)=f(1)f(2)=3x9=27
And, f(4)=f(1+3)=f(1)f(3)=3x27=81
Thus, f (1), f(2),f(3), ..., thatis 3,9, 27, ..., forms a G.P. with the first term and common ratio both equal to 3.
We know that sum of terms in G.P is given by,
alr’ -1

And it’s given that,

> f(x)=120

a=l

Hence, the sum of the terms of the function is 120.

3(3"-1)
3=l

3 - ;
120=2(3"-1)

120 =

3" —1=80
3 =81=3
e =

4
Therefore, the value of n is 4.

8. The sum of some terms of G.P. is 315, whose first term and the common ratio are 5 and 2, respectively. Find
the last term and the number of terms.

Solution:
Given that the sum of some terms in a G.P is 315.
Let the number of terms be n.

We know that the sum of terms is
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a(r"—l]

=1

S =

Given that the first term a is 5 and the common ratio r is 2.

5(2"-1)

5=—-—
2" -1=63

2" =64=(2)
n==6

Hence, the last term of the G.P = 6" term = ars-* = (5)(2)* = (5)(32) = 160
Therefore, the last term of the G.P. is 160.
9. The first term of a G.P. is 1. The sum of the third term and fifth term is 90. Find the common ratio of G.P.

Solution:

Let’s consider a and r to be the first term and the common ratio of the G.P., respectively.

Given,a=1
a=arr=r?
a=ar=rt

Then, from the question we have

rz+re=90
r+r-90=0
s —=l+y1+360 —=1++/361 =1%19
o= — = =—|‘UOE‘q
2 2 2
Sir=%3 ( Taking real roots )

Therefore, the common ratio of the G.P. is +3.

10. The sum of three numbers in G.P. is 56. If we subtract 1, 7, and 21 from these numbers in that order, we
obtain an arithmetic progression. Find the numbers.

Solution:
Let’s consider the three numbers in G.P. to be a, ar, and arz.

Then from the question, we have
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at+ar+ar:=56

a(l+r+r)=56

56
= ag=——
L+r+r (1)

Also, given

a—1,ar—7,arr—21 forman A.P.
So,(ar-7)—(a—1)=(arr—21)—(ar—7)
ar—a—-6=ar—ar—14

ar—2ar+a=38

arr—ar—ar+a=38

a(rr+1-2r)=8

a(r—-1y=8...(2)

JL(;-_]}::S [Using (1)]

I+ +r
(rr-2r+1)=1+r+r
mr—1U4r+7-1-r-rr=0
6r—15r+6=0
6rr—12r-3r+6=0
6r(r-2)-3(r—-2)=0
6r-3)(r-2)=0
r=2,1/2
Whenr=2,a=8
Whenr=1%,a=32
Thus,
When r = 2, the three numbers in G.P. are 8, 16, and 32.
When r = 1/2, the three numbers in G.P. are 32, 16, and 8.

Therefore, in either case, the required three numbers are 8, 16, and 32.
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11. A G.P. consists of an even number of terms. If the sum of all the terms is 5 times the sum of terms occupying
odd places, then find its common ratio.

Solution:

Let’s consider the terms in the G.P.tobe Ty, T, Ts, To, ... T
The number of terms = 2n

Then, from the question we have

To+T,+ T+ .+ Ty =5[Ti+ Ts+ ... +Ts4]

T +T,+Ts+ ..+ Ty —5[Ti+Ts+ ...+ Ty =0
To+To+ . AT =4 [Ti+ T+ o+ Toa] o.a... (D

Now, let the terms in G.P. be a, ar, ar?, ars, ...

Then (1) becomes,

ur(r" —1) 4xu(r” — I]

r—1 r—1  [Using sum of terms in G.P.]

Thus, the common ratio of the G.P. is 4.

12. 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 termis 11,
then find the number of terms.

Solution:

Let’s consider the terms in A.P.tobea,a+d,a+2d,a+3d,...a+(n—-2)d,a+ (n—1)d.
From the question, we have

Sum of first four terms =a + (a + d) + (a + 2d) + (a + 3d) = 4a + 6d

Sum of last fourterms =[a+ (n—4)d]+[a+ (n—3)d]+[a+ (n—2)d] +[a+ n—1)d]
=4a+ (4n-10)d

Then, according to the given condition,

4a +6d =56

4(11) + 6d =56 [Since a = 11 (given)]
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6d =12

d=2

Hence, 4a + (4n -10) d = 112

4(11) + (4n - 10)2 = 112

(4n—-10)2=68

4n-10=34

4n=44

n=11

Therefore, the number of terms of the A.P. is 11.

a+bx  b+cx  c+dy

= =0)
13. 1fa—bx  b—cx  c—dx , then show that a, b, c and d are in G.P.

Solution:

Given,

a+bx_h+|:'x

a—bx  b—ex
On cross-multiplying, we have

(a+hx)(b—ex)=(b+ex)(a—bx)
ab—acx+ b x —bhex® = ab— b x +acx— bex’
2h%x = 2acx

b =ac

b_e

. (1)

]

h+c‘x_c+dx

b—ex  c—dx p50 given

On cross-multiplying, we have

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

m BYJ Ues NCERT Solutions for Class 11 Maths Chapter 9 —

The Learning App Sequences and Series

(b+ex)(e—dv)=(b—cx)(c+dx)
be—hdy + ¢ x —cdx® = be+bdy— ¢’ x —cdx®

2¢’x = 2hdlx

¢’ =hd
e d
— = — A2
d ¢ { )

From (1) and (2), we get

b/a=c/b =dlc

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

14. Let S be the sum, P the product and R the sum of reciprocals of n terms in a G.P. Prove that P’R"= Sr
Solution:

Let the termsin G.P. be a, ar, ar3, ar3, ... ar*...

From the question, we have
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5 u_(_r” —]}
r—1

L2+ +r—|

Pl w

rJ[u ]

)

o
(r=1)} ar*”
r=l

T ar '{1‘— 1)

(1)

“nrrll =1} { - 1)”

" [ =1 }

- P:R i i= ”.J.llr'fl'-'-”

(-l

a(r-1)|
(1)

o Sn’l

Hence, P2R"= Sn

NCERT Solutions for Class 11 Maths Chapter 9 —

<o Sum of first # natural numbers 15 17

[ Lr... " forms a G.P:I

15. The p*, g and r* terms of an A.P. are a, b, c, respectively.

Showthat (-r)a+(r-p)b+(p-q)c=0

Solution:

Let’s assume t and d to be the first term and the common difference of the A.P., respectively.

Then the n term of the A.P. isgivenby a,=t+ (n—-1)d

Thus,
a,=t+(p-1)d=a ...(1)

a,=t+(q-1)d=b ...(2)

https://byjus.com
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a=t+(r-1)d=c ...(3)
On subtracting equation (2) from (1), we get

(p-1-gq+1)d=a-b

(P-g)d=a-b
-b
= <

On subtracting equation (3) from (2), we get

(g-1-r+1)d=b-c

(g-r)d=b-c
b-c
d:q—r ~(3)

Equating both the values of d obtained in (4) and (5), we get

a=b_ b-c

p-q q-r
(a=b)(q-r)=(b=c)(p-q)
ag—hg—ar+br=bp-hq—cp+cq

bp—cp+eq—aq+ar—br=0
(—ag+ar)+(bp—br)+(-cp+cq)=0 (By rearranging terms)
~a(q-1)-b(r-p)-c(p-q)=0
a(q—r)+b(r-p)+c(p-q)=0

Therefore, the given result is proved.

rehleraelas)
—+— b —+— || —+—
16.1far? ¢ ¢ a a b are in A.P., prove that a, b, c are in A.P.

Solution:
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C ca 4]

{ k' i
;,[Lr]_]_m l+l]={.[l+‘_J_b[l+l |
8 \h e a b R &
hla+c) u(h—l—a‘}_c'{ﬂ-l-h] hla+c)
ac be  ab ac

Given. a (%+—IJ.b[]—+i].r[l+Hare inAP

- 5 - 5 5 = 4 a
b*a+b'c—ab—a'c ca+cb-ha-bc

abe abe
ba-a’b+be—d'c=c’a—ba+cb-be
ab(b- c:r}+c[.ﬁ: -a’ } = ﬁ[(‘: -b }-1- be (e —h)
ab(b—a)+c(b—allb+a)=alc=b)c+b)+be(c—b)
(b—a)(ab+cb+ca)=(c—b)(ac+ab+bc)

h—a=c-h
Therefore. a. band c arein A P.

17.1fa, b, c,d are in G.P, prove that (a" + b"), (b~ + ¢"), (c* + d") are in G.P.

Solution:

Given a, b, ¢, and d are in G.P.

So, we have

~b2=ac... (i)

cz=hd ... (i)

ad =bc ... (iii)

Required to prove (a" + b), (b" + ¢), (c" + d") are in G.P. i.e.,
(br+c)e=(a+br) (e +d)

Taking L.H.S.

(b + c)? = b+ 2brer + ¢

= (b?)+ 2bc + (c?)"

= (ac)" + 2bc' + (bd)" [Using (i) and (ii)]
=a"c +bc+ bren + brdr

=a ¢ +be+arnd + brd [Using (iii)]

=" (an + bn) + dn (an + bn)

https://byjus.com
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=(@+) (C+d)

=R.H.S.

NCERT Solutions for Class 11 Maths Chapter 9 —
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Therefore, (a" + b), (b" + ¢"), and (c" + d") are in G.P

— Hence proved.

18. If aand b are the roots of x2—3x + p =0 and c, dare roots of x> — 12x + g =0, where a, b, ¢, d, form a G.P.
Prove that (g + p): (q—p) =17:15.

Solution:

Given a and b are the roots of x2—3x+p =0

So,wehavea+b=3andab=p ... (i)

Also, c and d are the roots of X2 — 12x + q =0

So,c+d=12andcd=q ... (i)

And given a, b, c, d are in G.P.

Let’s take a =X, b =xr, c = xr?, d = xr?

From (i) and (ii), we get

X+xr=3
X(1+r)=3
And,

Xrz + xré =12
xrz(1+r)=12

On dividing, we get

Whenr=2,x=3/(1+2)=3/3=1

Whenr=-2,x=3/(1-2)=3/-1=-3

Case I:

Whenr =2 and x =1,
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ab=xr=2

cd =xrs=32

Whenr=-2, x =-3,
ab=xr=-18

cd = x2rs = — 288

g+p _-288-18 -306 17

g-p -288+18 -270 15

(g+p):(g=p)=17:15

NCERT Solutions for Class 11 Maths Chapter 9 —

Therefore, in both the cases, we get (q + p): (q —p) = 17:15\

19. The ratio of the A.M and G.M. of two positive numbers, a and b, is m: n. Show

a:b=(m+u’m3—n:):(m—v'm3—n:).

that

Solution:

Let the two numbers be a and b.

AM = (a+b)/ 2and G.M. = ab

From the question, we have
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a+h _m
2Jabh R
(a+b) _m
4(ab) n
x By gie”
{u+h}' = da 1m
"
2
(a5)=2 ah m “]

Bv using this n?idmﬁw (a-bF=(a+b) -4ab. we get

v dabm® 4uh{m: —=pf )
FT- n

2JabNm’ - (

{-:.' —h] =
n
Adding (1) and (2), we get
2ab {m+ Nt —n® )
7
Jab

e
(m+'u"m" —n']
1

Substituting the vale of a in (1), we get

h= HII? 1'III.E(H.1+1..I'”H—::-'2)
=m J—wf m—=n
"
(m—«..'m - )

J.:?Tg(”u m—n' ] [’”"‘ﬁ)
n (”i—w}'m - ) (n;—m]

wuh
Therefore . a :'h:(””'m]:(m—m-]

—sdp =

(a=b) =

2o=

a=

H

.'.H:f}':E
h

NCERT Solutions for Class 11 Maths Chapter 9 —
Sequences and Series

20.If a, b, carein A.P,; b, c,dare in G.P and 1/c, 1/d, 1/e are in A.P. prove that a, c, e are in G.P.

Solution:
Given a, b, care in A.P.
(1

And, given that b, ¢, d are in G.P.

Hence,b—a=c-b ...
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So,ct=hd ... (2)

Also, 1/c, 1/d, 1/e are in A.P.

So,

1 111
d ¢ e d
2 1 1

—=—t- .(3)

Now, required to prove that a, c, e are in G.P. i.e., ¢ = ae
From (1), we have

2b=a+c

b=(@+c)?2

And from (2), we have

d=c’b

On substituting these values in (3), we get

1

2{a+c) _

1
i’ =
2¢” c o€
a+c 4

¢ ce
a+C _ e+
8 &
(a+c)e=(e+c)e
ae+ce=ec+c’
¢’ =ae
Therefore, a, ¢, and e are in G.P.
21. Find the sum of the following series up to n terms:
(i) 5+55+555 + ... (ii) .6 +.66 +. 666 + ...

Solution:

(i) Given, 5 + 55 + 555 + ...

NCERT Solutions for Class 11 Maths Chapter 9 —
Sequences and Series
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LetS,=5+55+555+.....uptonterms

— 3[9+'§"§'+ 009 4. to n l&:lTI'IS]
9

='§_{m“”+{|ﬂl—|)+(fﬂ"-|}+...lu n terms}
:;_{HHH}J +10° +..n terms ) = (1+1+...n lEi‘lTIH:lj|
s[1o(10°=1) ]

“9| 10-1

5[ 10(10°-1)

"o o "

50, 0 o 50

=—(10"-1) =

(ii) Given, .6 + .66 + . 666 + ...
Let S,=06. +0.66 +0.666 + ... up to n terms
=6[0.140.11+0.111+...ton terms]

i
= [0.940.99 +0.999 +...to n terms

()

-

+...10Nn ten‘nﬁ}

2 i l |
==|(1+1+..nterms)——| | +—+—+..nterms
3 10 110
I(.[]H
T i
:E []_L l‘]ﬂ
3110 1
10
>
=—n—;x9[1—m"]
3 0 9
)
—Z5- = (1-10"
3 2-."{ )

22. Find the 20" term of the series2 x4 +4 x 6+ 6 x 8+ ... + n terms.

Solution:
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Given seriesis2 x4 +4x6+6x 8+ ... nterms

~nhterm=a,=2n X (2n + 2) =4n>+ 4n

The 20" term,

an = 4 (20)2 + 4(20) = 4 (400) + 80 = 1600 + 80 = 1680

Therefore, the 20" term of the series is 1680.

23. Find the sum of the first n terms of the series: 3 +7+ 13 +21+31+...
Solution:

The given seriesis 3+ 7+ 13 +21 +31 + ...
S=3+7+13+21+31+ ... +a.+a,

S=3+7+13+21+....+a, ,+a, .+a,

On subtracting both equations, we get
S—-S=[B+7+13+21+31+..+a.+ta)]-[3+7+13+21+31+..+a.)+a]
S-S=3+[(7T-3)+(13-7)+(2L-13)+... + (& —a.)]— &
0=3+[4+6+8+...(n-1)terms] —a,

a,=3+[4+6+8+...(n-1)terms]
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:..a”=3+["T"'][2x4+[n—1—|}2]

byt

=3+[“;'J[3+[n—3}3]

=3+{n;|}[2n+4]

=3+(n-1)(n+2})
= 3+(n:+n—2)

=n’+n+l
Ly a =y Ky kel
k=1 k=1 k=1 k=1
X
B _n__l:_n+l:l_(;.n+1_} N nhi.;n +_I_} -
6 2
_(n+l}{211+1}+5{n+ll+ﬁ}
=1

L&)

I [2n® +3n +1 +3n+3+6}
f

[ 207 +6n+10
6

=%{1'|: +3n +5)

24.1f S,, S,, S; are the sum of the first n natural numbers, their squares and their cubes, respectively, show
that 9S2 =S, (1 + 8S,).

Solution:

From the question, we have
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n{n+1)

S, >
0’ (n+1)
4

Here, S, (1+8S, )=

n* (n+1) I+1:h1[n+|]_
4 2

= H{H—HLH% +4n]

- n"{n4+”I (2n+1)°
[n{n +1)(2n + I]T

= 1 ' A1)
Also, 952 p L0t W2 )i
' (6
= %[n(nﬂ}{ztw I]j’l
i [n{n +I}i2n+ I]T_ Q)

Therefore, from (1) and (2), we have 9S2=S; (1 + 8S,).

-I."- |3+2.:| -|.1+2_:| +31
+ + +
25. Find the sum of the following series up to n terms: 1 I+3 1+3+5

Solution:
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-

nin+1) |
The nt" term of the given seriesis * 197,374 4 p] 2

1434544 (2n-1)  14+3+5+...+(2n-1)

Here, 1,3.5,..(2n=1)1s an A P. with first term a, last term (2n-1) and number of terms as n
So,

14345+ +(2n-1)="[2x1+(n~-1)2] =n’

5 =n'(n-t:l]n :[n+I] =ln:+ln+|_
! dn- 4 4 2 4

4 & 2 12 -+
_n [[ n+1)(2n+1)+6(n+ |]+ﬁ]
24
n[in"r +3n+]1 +hn+b+h]
- 24
l1(2|1:+'-3'r!+I3)
24

ln[n+[}{2n+i}+ln{n+[}+ 1

26. Show that

1x2°+2x3 +_._+|1>-:I:n+l}: In+s
I:><2+23x3+...+|11x{n+l]  3n+1

Solution:
n® term of the numerator = n(n + 1)>=n°*+2n>+n

n* term of the denominator = n¥(n + 1) = n® + n2
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a. >(K 42K+ K)
— K=l  _ K-l

|><23+2x3:+....+nx[n+l}: -
I3x2+21x3+__._+n:r{n+Ijl_ : ey g
a,. K'+K

Yae X )

(1)

E!ere.i{ﬁ#lfi#lﬁ]
el

_n'(n+1) 2n(n=1)(2n+1) n(n+1)
-y 6 R
n(n+1)[ n(n+ 1)

2
= e (5
i = +3{-n+1}+l—‘

B ll{n+1}_3n: +3n+8n+4+6
2 6

+1)r., -
.T4n }3n'+||n-l-||i}:|
2 L

— n(ll+]}_3[1:+611+5|1+1ﬁ]
f2 &

= "[T; 1};3n{n+2)+5{n +2}J

n(n+1){n+2)(3n+5)

= - (2)

12
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Alﬁ[},g(l(:' + K3}= n’ [n4+ |]_I . ﬂ{l‘:+|L{ln+]]

2 2 3

n(n+1)[n(n+1) : 2n+ I}

n(n+1)| 3n° +3n+4n+2
2 6

0D 70 0]
12 -

o -
= "{n } nT+tn+n+ 2]
12 -

= %[311[n+1]+ I[n+3}]
n(n+1)(n+2)(3n+1)

L e i

From (1}, {2) and (3). we obtain

n{n+1)(n+2)(3n+5)

Lt
e

1%2%4+2x3* .. 4nx(n+1) 1
I’%2+2°x3+..+n° x(n+1)  n(n+1)(n+2)(3n+1)
12

Cn(n+1)(n+2)(3n+5) 3n+5
() (n+2)(3n+1)  3n+]

Hence proved.

27. A farmer buys a used tractor for Rs 12,000. He pays Rs 6,000 cash and agrees to pay the balance in annual
instalments of Rs 500 plus 12% interest on the unpaid amount. How much will the tractor cost him?

Solution:

Given, the farmer pays Rs 6000 in cash.

So, the unpaid amount = Rs 12000 — Rs 6000 = Rs 6000

From the question, the interest paid annually will be

12% of 6000, 12% of 5500, 12% of 5000, ..., 12% of 500

Hence, the total interest to be paid = 12% of 6000 + 12% of 5500 + 12% of 5000 + ... + 12% of 500
=12% of (6000 + 5500 + 5000 + ... + 500)

= 12% of (500 + 1000 + 1500 + ... + 6000)
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It’s seen that the series 500, 1000, 1500 ... 6000 is an A.P. with the first term and common difference both equal to
500.

Let’s take the number of terms of the A.P. to be n.

So, 6000 =500 + (n— 1) 500

1+(n-1)=12

n=12

Now,

The sum of the A.P = 12/2 [2(500) + (12 — 1)(500)] = 6 [1000 + 5500] = 6(6500) = 39000
Hence, the total interest to be paid = 12% of (500 + 1000 + 1500 + ... + 6000)

= 12% of 39000 = Rs 4680

Therefore, the tractor will cost the farmer = (Rs 12000 + Rs 4680) = Rs 16680

28. Shamshad Ali buys a scooter for Rs 22,000. He pays Rs 4,000 cash and agrees to pay the balance in annual
instalments of Rs 1,000 plus 10% interest on the unpaid amount. How much will the scooter cost him?

Solution:

Given, Shamshad Ali buys a scooter for Rs 22000 and pays Rs 4000 in cash.

So, the unpaid amount = Rs 22000 — Rs 4000 = Rs 18000

From the question, it’s understood that the interest paid annually is

10% of 18000, 10% of 17000, 10% of 16000 ... 10% of 1000

Hence, the total interest to be paid = 10% of 18000 + 10% of 17000 + 10% of 16000 + ... + 10% of 1000
=10% of (18000 + 17000 + 16000 + ... + 1000)

=10% of (1000 + 2000 + 3000 + ... + 18000)

It’s seen that 1000, 2000, 3000 ... 18000 form an A.P. with the first term and common difference both equal to 1000.
Let the number of terms be n.

So, 18000 = 1000 + (n — 1) (1000)

n=18

Now, the sum of the A.P is given by
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<. 1000+2000 +....+18000 =§[2{mm}+{|s—l){mnnj]

=9[2000+17000]
=171000

Thus,

Total interest paid = 10% of (18000 + 17000 + 16000 + ... + 1000)

= 10% of Rs 171000 = Rs 17100

Therefore, the cost of scooter = Rs 22000 + Rs 17100 = Rs 39100

29. A person writes a letter to four of his friends. He asks each one of them to copy the letter and mail it to four
different persons with the instruction that they move the chain similarly. Assuming that the chain is not broken
and that it costs 50 paise to mail one letter. Find the amount spent on the postage when the 8* set of the letter is
mailed.

Solution:

It’s seen that,

The numbers of letters mailed forms a G.P.: 4, 42, ... 4¢

Here, first term = 4 and common ratio = 4

And the number of terms = 8

The sum of n terms of a G.P. is given by

a(r" = I)

- r—1
A4 -1) 4(65536-1)  4(65535)

"8y = - = 4(21845) =87380
4-1 3 3

n

Also, given that the cost to mail one letter is 50 paisa.
Hence, cost of mailing 87380 letters = Rs 87380 x (50/100) = Rs 43690 = Rs 43690
Therefore, the amount spent when the 8 set of the letter is mailed will be Rs 43,690.

30. A man deposited Rs 10,000 in a bank at the rate of 5% simple interest annually. Find the amount in the
15" year since he deposited the amount and also calculate the total amount after 20 years.

Solution:
Given, the man deposited Rs 10000 in a bank at the rate of 5% simple interest annually.

Hence, the interest in first year = (5/100) x Rs 10000 = Rs 500

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

m BYJ Ues NCERT Solutions for Class 11 Maths Chapter 9 —

The Learning App Sequences and Series

10000+ 500 + 500 +....+ 500
I times So, the amount in the 15" year = Rs

= Rs 10000 + 14 x Rs 500
=Rs 10000 + Rs 7000

=Rs 17000

Rs 10000+ 500+ 500 +....+ 500
At And the amount after 20 years =

= Rs 10000 + 20 x Rs 500

= Rs 10000 + Rs 10000

= Rs 20000

Therefore, the amount in the 15" year is Rs 17,000, and the total amount after 20 years will be Rs 20,000.

31. A manufacturer reckons that the value of a machine, which costs him Rs 15625, will depreciate each year by
20%. Find the estimated value at the end of 5 years.

Solution:
Given, the cost of the machine = Rs 15625
Also, given that the machine depreciates by 20% every year.

Hence, its value after every year is 80% of the original cost, i.e., 4/5"of the original cost.

lﬁﬁiﬁxixixm.xi
5 5 5

Stimes Therefore, the value at the end of 5 years =
=5x 1024 = 5120
Thus, the value of the machine at the end of 5 years will be Rs 5,120.
32. 150 workers were engaged to finish a job in a certain number of days. 4 workers dropped out on the second
day, 4 more workers dropped out on the third day and so on. It took 8 more days to finish the work. Find the
number of days in which the work was completed.
Solution:
Let’s assume X to be the number of days in which 150 workers finish the work.

Then, from the question, we have

150x = 150 + 146 + 142 + .... (x + 8) terms
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The series 150 + 146 + 142 + .... (x + 8) terms is an A.P.

With first term (a) = 150, common difference (d) = —4 and number of terms (n) = (x + 8)

Now, finding the sum of terms

150x ={‘Tﬂ[z[|5ﬂ)+(_r+ﬂ- 1)(-4)]

x=(x+8)[150+(x+7)(-2)]
15{!1;—(&+3]{I‘$U—;.J.—|4]
J(136-2x)
75x=(x+8)(68-x)
T5x=068x—x" +544 -8x
X4 T75x—60x—544 =0
FH15x-544=0
X +32x—17x=544=0
x{x+32)-17{x+32)=0
(x=17)(x+32)=0

y=17 arx=-32

[50x = x+3

As x cannot be negative [Number of days is always a positive quantity]
x =17
Hence, the number of days in which the work should have been completed is 17.

But, due to the dropping out of workers, the number of days in which the work is completed

=(17+8)=25
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