cuemath

THE MATH EXPERT

o
Get better at Math.

Get better at
everything. <

Come experience the Cuemath

methodology and ensure your child
stays ahead at math this summer.

t S

Adaptive ‘ Interactive Visual ‘ Personalized
Platform Simulations Attention

- For Grades 1-10 ~

LIVE online classes
by trained and
certified experts.

Get the Cuemath advantage

Book a FREE trial class



https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

cuemath

THE MATH EXPERT

NCERT Solutions Class 11 Maths Chapter 9

Sequences and Series

Question 1:

Write the first five terms of the sequences whose »” term is % = n(n+2)

Solution:

a, =n(n+2)
Substituting 7 =1,2,3,4,5
a,=1(1+2)=3
a,=2(2+2)=8
a,=3(3+2)=15
a,=4(4+2)=24
a;=5(5+2)=35

Therefore, the required terms are 3,8,15.24 and 35.

Question 2:

n
Write the first five terms of the sequences whose »” termis " n+1.
Solution:
_ n
" on+1
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Therefore, the required terms are 2°3° 4”5 and
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Question 3:

Write the first five terms of the sequences whose »” term is @, =2"

Solution:

a, =2"

SubStituting n= 1’ 2’ 33 43 5

g=2 =2
a2=22=4
g, =2 =8
g,=2 =16
g, =27=32

Therefore, the required terms are 2,4.8,16 and 32.

Question 4:
Y 2n-3
Write the first five terms of the sequences whose »” termis " 6

Solution:
2n—3
a, =
6

SubStltutlng n= 1’ 29 39 43 5

a]=2(1)_3=_—1
6 6
2(2)-3 1
o2
%=2@}3=1
6 2
2(4)-3 5
LR
a5=2(5)_3=3
6 6

-1 115 7
Therefore, the required terms are 6 6 26 and 6.
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Question 5:

. . i =l =gl
Write the first five terms of the sequences whose n” term is % = (=" 5",

Solution:

=(-) s

SubStltutmg n= 1’ 29 39 435
a=(-1)" 5" =5=25

Therefore, the required terms are 25,—125,625,-3125 and 15625.

Question 6:

. .oa
Write the first five terms of the sequences whose n” term is

=-5=-125

Solution:
_on’+5
nTT 4
Substituting 7 =1,2,3,4,5
a:112+5:§
' 4 2
=222+S=2
A 4 2
a=33z+s=g
: 4 2
a4=442+5=21
4
_aa45 75
T4 T2
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39, 7
Therefore, the required terms are 2°2° 2" and 2 .

Question 7:
Find the 17" and 24" term of the sequences whose »” term is @, =413,

Solution:
a,=4n-3

Substituting n =17
a, =4(17)-3=68-3=65

Substituting n = 24
a, =4(24)-3=96-3=93

Question 8:

. .oa
Write the 7" term of the sequences whose " termis " 2" .

Solution:
n2

a, =—
2]'.'

Substituting n =7
7° 49

a, =—=——o
727 128

Question 9:

. . _ n=l 3
Write the 9" term of the sequences whose #” term is % =(=1) o

Solution:
L=

Substituting #n =9
a,=(-1)"9° =729
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Question 10:

. . a,
Write the 20" term of the sequences whose »” term is n+3

Solution:
n(n- 2)

n+3

n

Substituting # =20

~20(20-2) 360
O 20+3 23

ay

Question 11:
Write the first five terms of the following sequence and obtain the corresponding series:

a,=3,a,=3a, , +2forall n>1.

Solution:

@ =3,a,=3a,.,+2 forall n>1.
a,=3a,+2=3(3)+2=11
a,=3a,+2=3(11)+2=35

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

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

Hence, the first five terms of the sequence are 3,11,35,107 and 323.

The corresponding series is 3+11+35+107+323+...

Question 12:
Write the first five terms of the following sequence and obtain the corresponding series:

a =-la =2t

: " n forall n=2.
Solution:
a=-la="";n22
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ool
T
=]
%=&=_
3 6
4 =% 2L
4 24
_a -1
5120

-1 -1 -1 -1
Hence, the first five terms of the sequence are ~ 2 ° 6 24 and 120.

5 1Y P
(—l)+[—]+[—)+[—] +(—} +oue
The corresponding series is 2 6 24) \120

Question 13:
Write the first five terms of the following sequence and obtain the corresponding series:
4=a,=2,a,=a,,-1n>2

Solution:
a=a;,=2;a,=a i -Ln>2
=a=a,—-1=2-1=1

a,=a,-1=1-1=0

a=a,-1=0-1=-1

Hence, the first five terms of the sequence are 2,2,1,0 and -1

The corresponding series is 2+t2+1+0+ (=1)+...
Question 14:

an+1

The Fibonacci sequence is defined by 1=@ =@ and @, =@, +4,,,n>2 Find a, ,
for n= 192939495

Solution:
l=a =a,

a =a,;+a, ,,n>2

n-1

Therefore,
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a, =a2+al=l+1=2

a,=a,+a,=2+1=
a,=a,+a,=3+2=5
a.=a,+a,=5+3=8

3

n=1 ﬂ+]_____u__‘=1
For a, a |1
g T B _2Z_5
b ]
For a, a, 1
. T
For a, a; 2
n=4 an+l ﬁ_i
For a, a, 3
n:s a’H—i:Eg-«__ﬁ
E
For a, as 5
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EXERCISE 9.2

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

Solution:

The odd integers from 1 to 2001 are 1,3,5,7,9....,1999,2001,
This sequence forms an A.P.

Here, first term, a =1

Common difference, d =2

Last term / =&, = 2001

Therefore,
a,=a+(n-1)d
1+(n—1)(2)=2001
1+2n-2=2001
2n=2001+1
o 2002

2
n=1001

Now,
Sn=§[2c:+(n—]]d]
o
2
=%[z+mooxz]

Sy =——[ 2x1+(1001-1)x2 |

= wx 2002
2

=1001x1001
= 1002001

Thus, the sum of odd numbers from 1 to 2001 is 1002001.

Question 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
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105,110,115,...,995

Here, first term, a =105
Common difference, d =5

Last term /=4, =995

Therefore,
a,=a+(n—-1)d
105+(n—-1)5=995
(n—1)5=995-105
890
I jmi
(n-1)==
n=178+1
n=179
Now,
179
=—[2(105)+(179-1
5, =2=[2(105)+(179-1)(5)]
179
:T[2(105)+(178)(5)]
=179[105+89(5)]
=179[105 +445]
=179x550
=98450

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

Question 3:
In an 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 20" term is —112.,
Solution:

It is given that the first term of the A.P. a =2
Let d be the common difference of the A.P.

Hence, the A.Pis 2,2+d,2+2d,2+3d...

n
We know that, S = 5[20 e l)d]
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Sum of the first five terms
S =%[2x2+(5—1)d]

=-;—[4+4d]

=10+10d

Sum of the first ten terms
10
S =E[2x2+(10—1]d:|

=5[4+94]
=20+45d

Hence,
Sum of the next five terms

Sio =S5 =(20+45d)—(10+10d)
=20+45d -10-10d
=10+35d

According to the given condition,
= 10+10d =i(10+35d)

= 40+40d =10+35d
= 40d —35d =10—40
= 5d =-30
=d=-6

Therefore,
ay =a+(20-1)d
=2+(19)(-6)
=2-114
==112

Thus, the 20" term of the A.P is =112,

Question 4:
—11

bl 3

How many terms of the AP. ~ 2~ “are needed to give the sum —252
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Solution:
-11

2

—-6,—,-5,... .
It is given that 2 are in A.P.
Let the sum of » terms of the given A.P be S, =25

Here, first term a = —6

-11 -11+12 1
. d=—+6= =—
Common difference 2 2 2

n
We know that, S = E[ZQ o= l)d]

Therefore,

:>—25=§[2X(_6)+(n_])[%ﬂ

=-50=n —12+£—l
2 2

= -50= n[ﬂ—g}
2 2

= -100 = n[n-25]
=n’—25n+100=0

= n’ =5n-20n+100=0
= n(n-5)-20(n-5)=0
= (n-5)(n-20)=0
=>n=20.5

Question 5:
1 1
In an A.P, if the P" termis ¢ and 9" termis P , prove that the sum of first 79 terms
1

1
18 2(pq+ )

, where? # ¢ .

Solution:

It is known that general term of an A.P is 4, =4 +(n—-1)d
Therefore,
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4

plterm=a,=a+(p-1)d =

q"term=a,=a+(q—1)d =

A~ T RO

Subtracting (2) from (1) , we obtain
1 1
= p—] d— q—.l d=———
(p-Dd~(g-1)d =7~

=(p-1-g+1)d=L=9
pq
pP-q
=(p-q)d=—
(p—g)d=""
rP—9q
=(p-q)d=—
(p-g)a=L>

1

Putting the value of d in (1) , we obtain
=a+(p —l)L e
Pq 4

1 1 1 1

=>ag=—+—=—
4 4 Dpq pq

Therefore,

LH]
L Pq
BN

2 2

1]
- ml:g M|EI M[E o
|m
rd
i
Bl

=%(m+l)

Thus, the sum of first 79 terms of the A.Pis 2
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Question 6:
If the sum of a certain number of terms of the A.P 25,22,19,...is 116. Find the last term.

Solution:

It is given that 25,22,19,... are in A.P.
Let the sum of » terms of an A.P be 116.
Here, first term a =25

Common difference d =22-25=-3

n
We know that, S = 5[20 = l)d]

Therefore,
P
=116 =5[2(25)+(n—])(—3)]
:>116=g[50—3n+3]

=232 =n(53-3n)=53n-3n"
=3n’ -53n+232=0

= 3n" —24n-29n+232=0
= 3n(n-8)-29(n-8)=0

= (n—-8)(3n-29)=0

=S n= 8,§
3
29
However, n cannot be equal to 3

Hence, n=8

Therefore, last term / =4, =4 +(n-1)d

a; =25+(8-1)(-3)
=25+(7)(-3)
=25-21
=4

Thus, the last term of the A.P is 4.

Question 7:
Find the sum to » terms of the A.P, whose 4" term is 5k +1.
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Solution:
It is given that k" term of the A.Pis 5k +1.
ie., % =(5k + 1)
It is known that general term of an A.P is 4, =4 +(n-1)d
a, =a+(k-1)d
Sk+l=a+(k-1)d
Sk+1=kd+(a—d)

Comparing the coefficients of &, we obtain d =5 and

= a-d=1

=aq-5=1

=a=6

Therefore,

5, =5 [2a+(n-1)d]
=2[2(6)+(n-1)(5)]
=%[12+5n—5]
= g[5n+ 7]

Question 8:

2
If the sum of »terms of an A.P is (pn+qn ), where P and ¢ are constants, find the
common difference.

Solution:
n
S =—|2a+(n-1)d
We know that 2[ a+(n-1) :]
According to the question,

n

5[21:2!-&(1»1-1)&1’]=pn+qn2

%[2a+nd—d]=pn+qn2

P — = i e it
5 ) pn+g

[a—ld]n+la’n2 = pn+qn’
& s
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Comparing the coefficients of »* on both sides, we obtain
1
= —d=
5 q

=d=2q

Thus, the common difference is 29 .

Question 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 %% and 9-9> be the first terms and common differences of two arithmetic
progressions respectively.

According to the given condition,

Sum of n terms of first AP~ 5n+4
Sum of n terms of second AP 9n+6

g[2al+(n—i)dl:| Sn+d
g[2a2+(n~l)d2] In+6

2a,+(n-1)d, _5n+4
2a, +(n-1)d, 9n+6

=

(1)

Substituting # =35 in (1) , we obtain
2a,+(34)d, 5(35)+4
2a,+(34)d, 9(35)+6
a,+17d, _179 )
a,+17d, 321

Now,
18"term of first AP a,+17d, (3)
18"term of second AP @, +17d,

From (2) and (3), we obtain

18"term of first AP 179
18"term of second AP 321
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Thus, the ratio of their 18" terms is 179:321.

Question 10:
If the sum of first 7 terms of an A.P is equal to the sum of first ¢ terms, then find the

sum of first (7 +4) terms.

Solution:
Let @ and d be the first term and the common difference of the A.P. respectively.

n
We know that 5= E[Za " (n N l)d]

Hence,
S, =§|:2a+(p—1)d]

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

According to the question,

=5 §[2a+(p—l)d]=%{2a+(q—1)d]
= p|:2a+(p—1)d:|= q|:2a+(q—1)d:|
= 2ap+pd(p-1)=2aq+qd(q-1)
= 2a(p-q)+d[p(p-1)-q(g-1)]=0
=5 Za(p—q)+d[p2 -p-q’ +q:|=0
=2a(p-q)+d[(p-9)(p+q)-(p—-q)]=0
=2a(p-q)+d[(p-¢)(p+q-1)]=0
=2a+d(p+q-1)=0
—2a
p+g-—1

=d=

(1)

Now,
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Sp+q=p7w[2a+(p+q—l)[ “2a H [ from(1)]

p+g-1
= pT‘Fq[Za - Za]

=0

Thus, the sum of the first (P+4) terms of the A.P is 0.

Questionl11:
Sum of the first 7.4 and » terms of an A.P., are .0 and ¢ respectively. Prove that

(g-r)+2(r-p)+(p-4)=0

Solution:

Let % and d be the first term and the common difference of the given arithmetic
progression respectively.

n
We know that 5= E[za * (n B l)d]

According to the given information,
3= %[2511 +(p—l)d:|
a= %[Za] +(p—1)d:|

=2a, +(p—1)d=2;a (1)

S, =§[2a1 +(g—1) a']
b:%[zal +(g-1)d]

=24, +(q—l)d=% ()

r

S, = : [2a,+(r-1)d |
c =%[2a1 +(r-1)d ]

= 2a, +(r-l)d=£ wil3)

F
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Subtracting (2) from (1)

2a 2b
=({p-1)d-(g-1)d=—-—
(p-1)d-(q-1) TR
=>d(p—l—qr+])=M
2aq-2b
=d(p-q) i’ e &
rq
id:M ()
pra(p—q)
Subtracting (3) from (2)
2b 2¢
-1)d-(r-1)d=—-—
= (g=1)d~(r-a-2-2
:}d(q—l—r+l)=2—b—£
q r
ma’(q—r):M
qr
2(br—
ﬁd:—( - gc) .(5)
qr(q—r)

Equating both the values of d obtained in (4)and (5) , we obtain
ag—bp  br—qc

pa(p—q) ar(qg-r)

= qr(q-r)(ag—bp)=pa(p-q)(br-qc)

=r(ag=bp)(g-r)=p(br-gc)(p-q)

= (agr—bpr)(q—r)=(bpr—pgc)(p—q)

=

Dividing both sides by »gr , we obtain

a b b ¢

=] === [(g=r)=|=-=|(p—
(-3 )o-0

=2(g-r)-2(¢-r)=2(r-0)-5(p-0)
p q q r
a b (5

= —(g-r})—(g-—r+p—q)+—(p—-q)=0
(g2} (d-rp—d) ~(p-4)
a b c

= —(qg-r)+—(r-p)+—(p-q)=0
L(g-r)+2(r-p)+<(p-0)

Hence, proved.
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Question 12:

The ratio of the sum of m and »n terms of an A.P is m? : n*>. Show that the ratio of m"

and n" term is (2m—1):(2n—1)

Solution:

Let a and d be the first term and the common difference of the given arithmetic

progression respectively.

According to the given condition,

Sum of m terms _ m’

Sum of n terms “?

%[2(1 +(m—])d] =Lni
g;[zm(n—l)d] "’

2a+(m-1)d m
:m—; s}

=

Putting m =2m -1 and »n=2n-1, we obtain

2&+(2m—2)d _2m-1
2a+(2n-2)d  2n-1

a+(m-1)d 2m-1
. _

= coik 2

a+(n—l)d 2n—1 ( )

m" term of AP a+(m-1)d 3)
n" term of AP a+(n-1)d

From (2)and (3) , We obtain
m™ term of A.P _2m-—1
n” term of AP 2n-1

Hence, proved.

Question 13:

If the sum of » terms of an A.P of 3n’ +5n and its m” term is 164, find the value of

m.
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Solution:
Let a and d be the first term and the common difference of the given arithmetic
progression respectively.

a,=a+(m-1)d =164 sl

n
Sum of n terms, S —5[20+(n—1)d:|
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Here,

= §[2a+nd—d] =3n*+5n
= .4:m+£ir:r2 —inz 3n’ +5n

2 2
:>§n2+[a—§]n=3n2+5n v 2)

Comparing the coefficient of »* on both sides in (2) , we obtain

:>£=3
2

=d=6

Comparing the coefficient of » on both sides in (2) , we obtain

:>a—£-=5
2

=i = 3=

=a=8

Therefore, from (1)
= 8+(m-1)6=164
= (m-1)6=164-8
ﬁ

:(m—l)= 7

=>m=26+1
=>m=27

Thus, the value of m=27.

Question 14:

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

Solution:

Let 4»4:. 4,4, and 45 be the five numbers between 8 and 26 such that;

8,4, 4y, 4y, Ay, 45,26 are in AP.

Here, a=8b=26,n=17
Hence,
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= 26=8+(7-1)d
= 26=8+(6)d
= 6d=26-8
= 6d=18
=d=3
Therefore,

A =a+d=8+3=11

4, =a+2d=8+(2)3=14
Ay =a+3d =8+(3)3=17
A, =a+4d =8+(4)3=20
A =a+5d=8+(5)3=23

Thus, the required five numbers between 8 and 26 are 11,14,17,20 and 23.

Question 15:
a"+b"
If ¢""+b"" is the AM between a and b, then find the value of .

Solution:
_a+b

AMof g and 2
According to the question,

a+b a"+b"
s =
2 a»—] = bn—I
= (r:~:+b)(f.zz”“1 +b”“) - Z(a” +b”)
=at ol +ba™ + 8" =24" + 20"

=1

=ab"" +ba" =a" +b"
= ab"™ —b" = g" — ba™
= b""(a-b)=d"" (a-b)

:bﬂ'—] - an—l

=[5 (5]

=>n-1=0
=n=1
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Question 16:

Between 1 and 31, m numbers have been inserted in such a way that the resulting

ih
sequence is an A.P and the ratio of 7" and (m=1)" humbers is 5:9. Find the value of m

Solution:

Let 445+, 4, be numbers such that 144, 4,.31 are in A.P.
Here’ a=1,b=31,n=m+2

Therefore,

Hence,

=31=1+(m+2-1)d
=30=(m+1)d
30

d=— a1
= m+1 ()

A=a+d

A, =a+2d

A =a+3d

A =a+7d

A4, ,=a+(m-1)d

According to the given condition,

a+7d 5
= ==
a+(m-1)d 9

1”[_30 ]
m+1

1+(m—1)[ﬂ]

m+1

—

=]
9

m+1+7(30) 5
m+1+30(m-1) 9
m+1+210 5
— =
m+1+30m-30 9

m+211 3
===
3Im-29 9
= Om+1899 =155m—145
= 155m—9m =1899 +143
= 146m = 2044

=m=14

[ Jfrom (1)]
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Thus, the value of m=14.

Question 17:
A man starts repaying a loan as first instalment of X 100. If he increases the instalment

by % 5every month, what amount will he repay in the 30" instalment?

Solution:

The first installment of the load is X 100.

The second installment of the load i1s ¥ 105 and so on.

The amount that the man repays every month becomes an A.P.

The A.P is 100,105,110,...

Here, a= 100,d =5
Ay, =a+(30-1)d
=100+29(5)

=100+145
=245

Thus, the amount to be paid in the 30" instalment is X 245,
Question 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:
The angles of the polygon will form an A.P with d =5° and a =120°.

We know that the sum of all angles of a polygon with = sides is 180°(n-2)

Therefore,
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= 8, =180°(n-2)
= %[2a+(n—1)d:| =180°(n-2)

= %[240°+(n—1)5°:| ~180°(n-2)

= n[240+(n-1)5]=360(n-2)
= 2401+ 5n* = 5n =360n-720
= 50" -125n+720=0
=n’-251+144=0
=n’=16n-9n+144 =0

= n(n-16)-9(n-16)=0
=(n-9)(n-16)=0
=>n=90r16
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EXERCISE 9.3

Question 1:

555
Find the 20" and »n” terms of the G.P. 2°4°8"
Solution:
3353

The given G.Pis 274’877

5

RS

Here, 2 and 2
Therefore,

g, SIEY B 5

dy =4d _E E = T
2)(2)" (2)

Question 2:
Find the 12" term of a G.P whose 8" term is 192 and the common ratio is 2.

Solution:
Let a be the first term of the G.P
It is given that common ratio, * =2

Eighth term of the G.P, @ =192

Therefore,
=S ay=ar" =ar’
= ar’ =192
=a(2) =192
=a(2) =(2)' (3)
6
Ll 200 s
(2) 2
Hence,
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Question 3:

The 5”.8"and 11" terms of a G.P are 74 and s respectively. Show that ¢ = ps .

Solution:
Let a be the first term and 7 be the common ratio of the G.P.
According to the question,

a=ar'=ar'=p (1)
e =urt F=grl=y A :2))
ay =ar S St eg s 3)

Dividing (2) by (1) , We obtain

LAl
ar' p
-

Dividing (3) by (2), we obtain

10
ar s

arT q

Equating the values of r* obtained in (4) and (5) , we obtain
La_s
P 9q

=q’=ps

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

Solution:
Let a be the first term and 7 be the common ratio of the G.P.

It is known that @, =ar""
Therefore,

a,=ar' =(=3)r

a,=ar’ =(-3)r

According to the question,

= (3)r =[(3)]
= -3 =97

=r=-3
Hence,
a,=ar’”

-3
-8y

=-—2187

Thus, the seventh term of the G.P is —2187.

Question 5:
Which term of the following sequences:

(a) 2,242,4... is 1282

(b) V3,3,33,... is 7292
111 1

© 37972777 is 19683 ?
Solution:

(a The given sequence is 2, 2V2,4...

22
2

Here, a=2 and
Let the »" term of the sequence be 128
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(b)

11
(0 The given sequence is 37927

Hence,

=a,= ar"' =128

= (2)(v2)" =128
=(2)(2)7 =(2)

=(2)7" =(2)

Thus, the 13" term of the sequence be 128.

The given sequence is V3.3,33,...

.-

r
Here, a= V3 and V3
Let the n” term of the sequence be 729 .

Hence,

=a,=ar""' =729

()8 <72

L
2 2
1+n—l=6
2
=n=12

Thus, the 12" term of the sequence is 729 .

1
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1
1 e o e
== 1
Here, . 3 and A 3
-
Let the n” term of the sequence be 19683 .

. 1
=a=ar'"'=——

" " 19683
Y
= — — = —

33 19683

-
== =| =

3 3

1
Thus, the 9" term of the sequence be 19683 .

Question 6:
2.7
For what values of X, the numbers 7’ 2 are in G.P?

Solution:
2 7
The given numbers are 77
Hence,
o X __Ix
Common ratio _% 2
Th 1
Also, Common ratio x 2x
Therefore,
Ix 1
2 2x
= 14x* =14
= x? =1
=x==141
= |

Thus, for x=%£1, the given numbers will be in G.P.
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Question 7:

Find the sum up to 20 terms in the G.P 0.15,0.015,0.0015...

Solution:
The given G.P is 0.15,0.015,0,0015...
. 0.015 — 0.1
Here, « =0.15 and 0.15
s a (1 —r" )
It is known that ~ " 1—r
Therefore,

05| 1-(0.1)" |

=
% 1-0.1

=%[1—(0.1)2”]

=sl1-(0"]

Question 8:
Find the sum of # terms in the G.P V7,v21,3V7,...

Solution:
The given G.P is V71,421,347,

25

¥
Here, a=+7 and 7

_a(-r")

It is known that * 1—-r
Therefore,
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ﬁ—l—(ﬁ)ﬂ_
5= &
ﬁ_l_(ﬁ)n_ 1+43
TS 1+
ﬁ(ﬁﬂ)[l-(x@)"]
1-3

Question 9:

Find the sum of # terms in the G.P l,-a,a’,~a’,... (if a=-1).

Solution:
The given G.P is l,—a,a’,-d’,...

Here, 4 =1 and r=-a

) S
It is known that ” l—r

Therefore,
. 1[1-(-a)']

no _ a)
[1-Car]

l4+a

[
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Question 10:

Find the sum of » terms in the G.P. X', x",x".... (f x=£1).

Solution:

. . 3 5 T
The given G.P is *",x,x ,...
Here, a=x" and r=x"

g a(l—r”)
It is known that " 1—r

Therefore,
x3 [l (Jc2 J

1-x%
34:3 (1 x° )
{=®

Question 11:

(2+3)
Evaluate o
Solution:
11 11 11
3(2+3)-2@+3(*)
k=1 k=1 k=1

—24+3 3 (1)
k=1

Now,

11
=8 +3+3 4. 0P
k=1

The terms of this sequence 3,3°,3%,...,3" forms a G.P.

Therefore,
30(3)" -1
e
! 3-1
3
=5(3"-1)
Hence,
S 3k 2’_(311 1)
o 2

WWwWW.CUEMATH.COM



https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

cuemath

THE MATH EXPERT

4

Substituting this value in (1) , We obtain

'Z'(2+3*)=22+%(3“—1)

Question 12:
39

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

Solution:

a
—.q,ar

Let » be the first three terms of the G.P.

It is given that

a 39
= = (1
r+a+ar T (1)

(i)(a)(ar) L)

r

From (2) , We obtain
a =1

=a=1 (considering real roots)

Substituting @ =1 in (1) , we obtain
39

1
= —+1l+r=—
r 10

= 1+r+r? :Er
10

=10+10r +10r* —397 =0
=10 =297 +10=0
—=10r° =25r —4r+10=0
= 5r(2r—5)-2(2r-5)=0
= (5r-2)(2r-5)=0

2.5

re——
5 2

5.2
-, 1, _
Thus, the three terms of the G.Pare 2 5
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Question 13:

How many terms of the G.P 3,3”,3",... are needed to give the sum 1207

Solution:

The given G.P is 3,3°,3",...
Let n terms of this G.P be required to obtain a sum as 120.

Here, a=3 and r=3

Therefore,
3(3"-1
=8, = ( )
3-1
3(3"-1
= ( )—120
2
120x2 _,, |
3
=3"—1=80
=5t =8]
=3"=3
=>n=4

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

Question 14:

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

Solution:

Let the G.P be a,ar,ar’,ar’,...
According to the given question

a+ar+ar’ =16 and ar’ +ar* +ar’ =128
Therefore,

a(l+r+r7)=16  ..(1)
ar’(1+r+r*)=128  ..(2)

Dividing (2) by (1) , we obtain
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ar3(1+r+r2)_ 128
a(l+r+r?) 16

=r’=8

=

ey

Substituting 7 =2 in (1), we obtain
=a(1+2+4)=16

=a(7)=16
16

= dad=—
7

Hence,

16
a=— )
Thus, the first term, 7 , common ratio, ¥ =2 and sum to »n terms,

Question 15:
Given a G.P with a =729 and 7" term 64, determine 5.

Solution:

It is given that @ = 729 and 4, = 64
Let 7 be the common ratio of the G.P.

It is known that @, =ar""

Therefore,

seds=ar =g

= 64 =729r°

[}
= b= (E]
3
= r=—
3

Also,
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L
1-r
7
729{1-(3} }
3
R
3

7
=3x729{1—{3]
3

e @)
(s)[ =
()
=2187-128
= 2059

Question 16:
Find a G.P for which the sum of first two terms is —4 and the fifth term is four times
the third term.

Solution:
Let a be the first term and 7 be the common ratio of the G.P.
According to the given conditions,

as =4(ay)

ar' =4ar’
rt =4
FED

Also,

Case I: for r=2

1-2
1-4
:“_[Tlﬁt
=3a-4

4
=S a=——
3
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Case II: for r=-2

_ ~al1-(-2)']

a(1—4}ﬁ_4
1+2
-3
=2_4
3
=a=4
=4 =8 -1
Thus, the required G.Pis 33~ 3 7 or 4-816,-32,64...

Question 17:

If the 4",10" and 16" terms of a G.P are X, ¥ and Z respectively. Prove that X, v,z are
in G.P.

Solution:
Let a be the first term and 7 be the common ratio of the G.P.
According to the given statement,

&, =ar =x (1)
Hpiar = il @)
B =" =g (3)

Dividing (2) by (1), we obtain

9

y _ar
x ar

=X o
x

Dividing (3) by (2), we obtain

z _arls
¥y ﬂ?’g
Z
= — it
U
Hence,
2
y_z
x )y
=%y =3
= y=+/xz
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Thus, X, ¥,z are in G.P, proved.

Question 18:

Find the sum to » terms of the given sequence is 8,88,888,...

Solution:

The given sequence is 8,88,888,...n terms

Question 19:

Find the sum of the products of the corresponding terms of the sequences 2,4.8,16,32

128,32,8,

and

Solution:

The given sequences are 2,4.8,16,32 and

S, =8+88+888+...n terms

=§[9+99+999+...n terms|

T
2.

[(10-1)+(100-1)+ (1000~ 1) +...n terms |

8
9

8

9
g[10(10" -1)
9| 10-1
8 10(10"—1}_n
ol 9 |
80, 8
E(10 —1)—§n

Accordingly, the required sum,

It can be seen

= 64[4+2+1+ l+L
2 2

7]

I 1

12911_9_2 .
22 1saG.P.

(104107 +10°+...n terms)—(1+1+1... 7 terms) |

128,32,8, 2,l
2.

S:2><128+4><32+8><8+16><2+32x%

(1)
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Here, a=4 and T

N | —

o
It is known that, " 1-r

Therefore,
1 5
ad
S { 5
s .= 2
11
2
-]
_ 32
- 1
2
31
4
Hence,
[4+2-§-1+l+i]=ﬂ
2 2*| 4

Putting this value in (1) , we obtain
S=64x &
4
=16x31
=496

Thus, the required sum is 496.

Question 20:

Show that the products of the corresponding terms of the sequences a,ar,ar’,...ar

and 4, AR, AR>, AR form a G.P and find its common ratio.

Solution:

. 2 =1 2 —1
The given sequences are @,ar,ar",...ar"" and 4, AR, AR", AR

We need to prove that the sequence: a4,arAR,ar* AR®,...ar" " AR™" form a G.P.

Let us find the ratio of the sequence

a _ arAR R
a ad

a _ ar’* AR’ -
a, arAR
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Thus, the above sequence forms a G.P with common ratio R .

Question 21:

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 the 4" by 18.

Solution:

Let a be the first term and 7 be the common ratio of the G.P.

Hence,

a=a,a,=ar,a,=ar’,a,=ar

According to the given condition,
>a,=a+9
=ar’=a+9
=ar'—-a=9
=a(r’-1)=9 A1}

=a,=a,+18

=ar=ar +18

= ar’ —ar=-18

= ar(r’-1)=-18 wis(2)

Dividing (2) by (1), we obtain

ar(rz —1) et
a(r’-1) 9
=r=-2

Substituting 7 =-2 in (1), we obtain

=al(-2)'-1]=9
:a[4-—l]=9
=3a=9

=Sa==
3
=a=3

2
Thus, the first four numbers of the G.P. are 3,3(-2),3(-2)
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ie., 3,-6,12,-24

Question 22:

If ”.4" and " terms of a G.P are . and ¢ respectively. Prove that " -b" 7 -¢"? =1

Solution:
Let 4be the first term and R be the common ratio of the G.P.
According to the given condition,

AR =a
AR =b
AR ' =¢

Therefore,

B P = 4977« RPN o gr-p o RUUENP) o g2-0 o RUr-1NP-9)
— 9P o R[pr—pr—q+r)+(rq—r+p—pq}+{pr—p—gr+q)
=A°xR°
=1

Hence proved.

Question 23:
If the first and #” term of the G.P is @« and b respectively, if P is the product of #

terms, prove that " =(ab)",

Solution:

It is given that the first term of the G.P is @ and the last term is 4.
Let the common ratio be

. 2 3
Hence, the G.P is a.ar,ar",ar",...ar

bh=ar"" (1)

n—1

and

Now, the product of » terms
P=(a)X(ar)x(arz)x_,_x(arﬂ—']
=(axaxa...n times)(rxrzx...x r"_')

- aﬂr1+2+..,+(n—1) - (2]

Here, 1L2,...(n=1) is an A.P.
Therefore,
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I+2+...+(n—l)=n7_][2+(n—1—1)><l:|
=”T“1[2+n~2]

_ n(n-1)
2

Substituting this value in (2) , we obtain

n{n—])
P=a'r 2

PZ - aznrn(n—i}
- [azr{n-l) ]"
= [ax ar™ ]ﬂ
P? =(ab) [ using (1) ]
Thus, P *=(ab)’ proved.

Question 24:

th
Show that the ratio of the sum of first » terms of a G.P to the sum of terms from (" + l)

1

T
to (2”)I term is »” .

Solution:
Let a be the first term and 7 be the common ratio of the G.P.

_a(1-r)
Sum of first »n terms, {i=7)

Since, there are n terms from (""'I)M to (2”)m term
an+| (1 - r" )

1-r

S, =

.l th 2 ih
Hence, sum of the » terms from (’H ) to ( n) terms

It is known that @, =ar""

Therefore,
» _arn+l-—l
=ar
Now,
ar"(1-r"
g (i)
l-r

Thus, the required ratio
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4

Hence proved.

Question 25:
2
If a@,b,¢ and d are in G.P. Show that: (a2 +b° +C'2)(bz +c* +d2] =(ab+bc+cd)

Solution:
If a,b,¢ and d are in G.P.
Therefore,
be =ad sei{ 1)
b’ =ac v
¢ =bd .(3)
We need to prove that, (a2 +b7 +c? )(bz +e* + dz) =(ab+bc+cd)
Since,

RHS =(ab +bc+cd)’
=(ab+ad +cd)’ [ Using (1) ]
5 [ab +d(a +c)]2
=a’h* +2abd (a+c)+d*(a+c)
=a*h® +2a°bd + 2achd +d* (a* + 2ac + )
=a’b’ +2a°c® +2b7¢* +d’a’ +2d°b7 +d°c’ [Using (1) and (2)]
=a’b’+a’c +a’ct + b’ + b+ dPat +d7h + A +dC”
=@’ +a’c* +a*d* +P* xb* + b + BPdP 4+ P P xct + fdF

Using (2) and (3) and rearranging the terms
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RHS =d° (bz +ct +d2)+b2 (bz +cz+d2)+cz(b2 +¢t +d2)
=(a*+b* +*) (b +c* +d7)
= LHS

Thus, (a2 +b’ +cz)(b2 i +d2) =(1:12';|+1:vc+cd)2

Question 26:
Insert two numbers between 3 and 81 so that the resulting sequence is G.P.

proved.

Solution:

Let Gi and O: be two numbers between 3 and 81 such that the series 3>0i>G1,81 forms
a G.P.

Let a be the first term and ¥ be the common ratio of the G.P.

Therefore, a =3 and % =81

= 37’ =81

=r=27

=B (considering real roots only)
Hence,

G, =ar=3x3=9

G, =ar*=3x(3) =27
Thus, the required two numbers are 9 and 27.

Question 27:

an+l 3 bn+1
Find the value of n so that «"+5" may be the geometric mean between a and b.

Solution:
It is known that G.M. of @ and b is \/E

By the given condition

aJ’H-] +bu+|

=Jab
a"+h"

By squaring both sides, we obtain
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(am-l L pm )2
(a” +.!':"):e
— a4 2an+1bn+l +H2 = (ab)(az" +2a"p" +b2n)
= @2 L2 LB — g7 124 B 4 b
— ¥ L7 — Pk ab ™
= @22 _ g2 = b _pt?

:>a2n+](a_b)=b2n+l(a_b)

~(5) )

= 2n+1=0

=ab

1
—Sn=-—
2

1

Thus, the value of "= 2

Question 28:
The sum of two numbers is 6 times their G.M, show that numbers are in the ratio

(3+242):(3-2v2).

Solution:
Let the two numbers be a and 5.

Then its G.M.=+/ab
According to the given condition,

= a+b=6ab (1)
= (a+b)’ =36(ab)
Also,
(a-b)" =(a+b) —4ab
=36ab—4ab
=32ab
a-b=+32ab
= 42ab .(2)
Adding (1) and (2) , We obtain
2a=(6+4v2)Vab

a=(3+2«/§)~/5
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Substituting the value of @ in (1) , We obtain

b=63ab—(3+2+2)ab
=(3—2«/§)JE

Hence the ratio of the numbers is

(3 +242 ) Jab

(3-2v2)ab
[3 +2\2 )
(-2

2
b

(3+242):(3-2v2)

Thus, the required ratio is

Question 29:
If 4 and G be A.M and G.M, respectively between two positive numbers, prove that

A% [(4+G)(4-G)

the numbers are
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Solution:
Itis given that 4 and G are A.M and G.M, respectively between two positive numbers.
Let these two positive numbers be « and 5.

Therefore,
P i)
9
=a+b=24 will)
And,
GM =G =+ab
=ab=G" ..(2)
Since,

(a—b) =(a+b) —4ab
=44’ - 4G [ using (1) and (2)]
=4(4-G7)
=4(4+G)(4-G)
(a-b)=2(4+G)(4-G) .(3)

By adding (1) and (3), we obtain
=2a=24+2(4+G)(4-G)
=a=A4+(4+G)(4-G)

Substituting the value of a in (1) , we obtain
b=24~(4+(4+G)(4-G))

=A-J(4+G)(4-G)

Thus, the two numbers are At\((A"'G)(A _G) .

Question 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 2"
hour, 4" hour and #* hour?

Solution:
It is given that the number of bacteria doubles every hour.

Hence, the number of bacteria after every hour will form a G.P with =30 and » =2
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Therefore, the number of bacteria at the end of 2" hour will be
a; = ar’
=30x (2)2
=120

The number of bacteria at the end of 4" hour will be
as = ar“
=30x(2)’"
=480

The number of bacteria at the end of »™ hour will be
=qr"

=30x (2)“

a

n+l

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

Solution:
The amount deposited in the bank is T 500.
1

) =500[1+—)=500(1.1)
At the end of first year, amount in X 10

At the end of second year, amount in X ~ 500(1.1)(L.1)
At the end of third year, amount in I = 500(1.1)(1.1)(1.1)

and so on...

Therefore, at the end of 10 years, amount in
= 500(1.1)(1.1)(1.1)...10 times

=500(1.1)"

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

Solution:

Let the roots of the quadratic equations be ¢ and 5.
According to the condition,
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_a+b

AM-T—S
=>a+b=16 ss(1)
GM =+ab=5
= ab =25 o 2)

The quadratic equation is given by,

x” —x(Sum of roots) +( Product of roots) = 0
x’ —x(a+b)+(ab) =0
X’ —16x+25=0 [ Using (1) and (2)]

Thus, the required quadratic equation is x* —16x+25=0.
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EXERCISE 9.4

Question 1:
Find the sum to » terms of the series I1x2+2x3+3x4+4x5+...

Solution:
The given series is 1x2+2x3+3x4+4x5+...n terms
Hence,

a,=n(n+1)
Therefore,

S, =Y a = k(k+1)
k=1 k=1
=YK+ k
k=1

_nln)(@0+1) | n(ns)
6 2
_ n(n+l)[2n+l+lj

2 3

:n(n+l)[2n+4j

2 3
=2 (n+1)(n+2)

Question 2:

Find the sum to »terms of the series 1x2x3+2x3x4+3x4x5+4x5+...

Solution:
The given series is 1x2x3+2x3x4+3x4x5+4x5+...n terms
Hence,

a, =n(n+1)(n+2)
=(nz+n)(n+2)

=n’+3n’ +2n
Therefore,
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4

S, = iak
k=1
= 3 +3k + 2k)
k=1
= i!ﬁ +3zn:k2 - Zik
k=1 k=1 k=1
(n(n+1)7 L 3n(ne)(@2n+1) 2n(n+1)
2 6 2

-n(n+1)—2+n(n+l)(2n+l)
2 2

g #n(n+l)_n(n+l)
,, 2 |

_n(n+l)_n2+n+4n+6

B2 2 ]

+n(n+1)

+2n+1+2}

n(n+1)
4

[nz +5n+ 6]

= @[Hz +2n+3n+6}

_ n(n+1)|:n(n+2)+3(n+2)]
4

=;(n+1)(n+z)(n+3)

Question 3:
Find the sum to »n terms of the series 3x1> +5x2% +7x3% +...

Solution:
The given series is 3x1° +5x2% +7x3% +...n terms
Hence,
a,=(2n+1)n’
=20 +n”
Therefore,
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6

n (JP:+1)2 . n(n+])(2n+1)
T2 6
2n+l:|

=:{n(n+1)}2 L (nen)(2n+1)

:n(n+1)+

&n(rﬂ-l) [3n® +3n+2n+1
= 2 3

_n(n+1)[ 30% +5n+1
S22 3

=g(n+1)(3n2+5n+1)

Question 4:

1 1 1
. . +
Find the sum to » terms of the series 1x2 2x3 3x4

Solution:
1 1
) . + + +...n terms
The given series is 1x2 2x3 3x4
Hence,
W 1
" n(n+1)
_1 1
n n+l

Therefore,
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1
“=173
ol 1
2 3
Lol1
3 4
R
T

Adding the above terms column wise, we obtain

1 1.1 1 1
a+a,+..., =|-+—+=+...— || =+
a3

Thus,
S,,:l—L
n+1
_n+l1-1
T on+l
n

n+1

Question 5:

Find the sum to » terms of the series 5° +6° + 7% +--++20°

Solution:
The given series is 5° +6° +7° ++:++20°
Hence,
a, = (H+4)2
=n’+8n+16
Therefore,

Sn = Z":afr
k=1
=Z”:(k? +8k +16)
k=1

S, =ik2 +8ik+i16
k=1 k=1 k=1
B n(rH—l)(Zn +1) +8n(n +1)
B 6

Since, 16% term is (16 +4)2 = (20)2
Then,
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16 6

(10)(17)(33)  (128)(17)
6 2
=1496+1088+256

= 2840

g _16(16+1)(2(l6)+1)+8(16)(216+l)+16(16)

Thus, 5° +6> +7° ++-+4+20° = 2840

Question 6:
Find the sum to 7 terms of the series 3x8+6x11+9x14+...

Solution:

The given series is 3x8+6x11+9x14+...n terms
Hence,

a,=(n" term of 3,6,9...)x(n" term of 8,11,14....)
=(3n)(3n+5)

=9n’ +15n
Therefore,

Sn = iai:
k=1
=3 (0K +15%)
k=1

x9ik2 +15ik
k=1 k=1

e n(n+1)(2n+1) +15X£'('n2_-|-ll

_3n(n+1)(2n+1) N 15n(n+1)
2 2

=3"(Z+1)(2n+1+5)

3n(n+1)

(2n+6)
=3n(n+1)(n+3)

Question 7:

2 2 2 2 2 2
Find the sum to # terms of the series ! +(l +2 )"'(1 +27+3 )"'
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Solution:

2 2 2 2 2 2
The given series is | "'(1 +2 )"'(1 +2°+3 )+...n terms

Hence,
a, = (12 SR +...+n2)
=§(n+l)(2n+l)
Niy 2
= E(Zn +3n+1)
= %n:* +%m2 +%n
Therefore,

138 1.¢& 1<
==K +-YK+=>k
PRSP
2 2
=1xn [n-t;l) +l>{n(n+1)(2n+1)+lxn(n+1)
32 2 6 6 2

_ n(n +1) -n(n+l)+(2n+1) +l:|

6 2 2 2

_n(n+1) 1 +n+2n+1+1
=== :

_ n(n +1) 7 +n+2n+2
e ;

6 2

=n(n+1] :(n+1)(n+2)i|

_ n(n+1) nn(n+l)+2(n+1)}

6 | 2
B n(n +1)2 (n +2)
N 12

Question 8:

Find the sum to » terms of the series whose #” term is given by n(n+1)(n+4)
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Solution:

The given n” term is @ =#(n+1)(n+4)

Hence,
a,=n(n+1)(n+4)
= n(nz +5n+ 4)
=n’+5n +4n
Therefore,

#H

S, =Zak

k=1
=Zn:k3 +Szn:k2 +4Zn:k
k=1 k=1 k=1

n*(n+1) L Sn(n+1)(2n+1) 4n(n+1)

4 6 2
_ n(n+1) n(n+1)+5(2n+1) +4]
2 | 2 3
_n(n+1)[ 30 +3n+20n+10+24
2 | 6
~n(n+1)[ 3n* +23n +34
s | 6
n(n+1)(30" +23n+34)
- 12

Question 9:
Find the sum to » terms of the series whose n” term is given by n* +2".

Solution:

. . - "
The given n” termis @, =1 +2

Hence,
S, =) k*+2*
k=1
YR L)
. YWY SO
Consider o
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The above series 2' +2° +2° +... is a G.P with both the first term and common ratio
equal to 2.

¢ OL ]

k=1 2_].

=2(2"-1) 5:(2)

From (1) and (2) , we obtain
S, =Z”:k2+2(2" -1)
k=1

=%(n+l)(2n+l)+2(2"—l)

Question 10:

2
Find the sum to » terms of the series whose n” term is given by (2n-1)",

Solution:
2
The given n” term is % =(2n-1)
Hence,
a,=(2n— 1)2

=4n* —4n+1
Therefore,
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i
S, = Z“k
k=1

=i(4k2—4k+l]

k=1

5 i o B o
k=1 k=1 k=1

_An(n+1)(2Zn+1) 4n(n+1)
6 2

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

- 3

[ 2(2n® +3n+1)

=n —2(n+1)+1]

+H

—2n(n+1)+n

3

‘4n2+6n+2—6n—6+3]

i 3
_4n2—1}
=n
3

=2 (2n+1)(2n-1)
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MISCELLANEOUS EXERCISE

Question 1:

th th
Show that the sum of (" +7)" and (m=71)" terms of an A.P is equal to twice the m"
term.

Solution:
Let @ and @ be the first term and common difference of the A.P respectively.
It is known that the " term of an A.P. is given by % =@ +(k-1)d
Therefore,
a,,, =a+(m+n-1)d
a,,=a+(m-n-1)d
a,=a+(m-1)d
Hence,
4y t+a,, =a+(m+n-1)d+a+(m-n-1)d

:2a+(m+n—l+m—n—l)d
=2a+(2m—2)d
=2a+2(m-1)d

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

=t

th th
Thus, the sum of (m+n)" and (m=1)" terms of an A.P is equal to twice the m” term.

Question 2:
Let the sum of three numbers in A.P is 24 and their product is 440. Find the numbers.

Solution:

a—d),a a+a')

Let the three numbers in A.P be ( and ( .

According to the given information,
(a—d)+(a)+(a—d)=24
=>3a=24
=a=38 vl

And
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(a—d)(a)(a—d)=440
=(8-d)(8)(8+d)=440 [ from (1)]
=(8-d)(8+d)=55
= 64-d* =55
—=d*=9
=d =73

Therefore,

when 9 =3 the numbers are 5,8 and 11
when @ =—3 the numbers are 11, 8 and 5.

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

Question 3:

Let the sum of 72137 terms of an AP be 555 respectively. Show that
S5,=3(5,-5,)

Solution:

Let @ and 9 be the first term and common difference of the A.P respectively.
Therefore,

g =»;1[2a+(n-1)d] (1)
S, =2;—n[2a+(2n—l]d]
=n[2a+(2n-1)d] (2)

8, =3?n|:2a+(3n—1]d:| .(3)

By subtracting (1) and (2) , we obtain
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S-S, = n[2a+(2n—l)d:|—%|:2.a+(n—l)d:|

=n|:4a+4nd-2d+2a—nd+d:|
2

2a+3nd —d
[ 2 ]

= g[Za +(3n-1)d ]
3(8,-5,) = %[Za +(3n-1)d ]

=5, [ﬁom (3)]

Hence, 5: = 3(8,-5)) proved.

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

Solution:
The numbers lying between 200 and 400 which are divisible by 7 are
203,210,217,:..399

HCI'C, a= 203,d =7 and 4. =309

Therefore,
a,=a+(n- l)d
399 =203+(n-1)7
(n—1)7=196
n—1=28
=n=29
Hence,
Sy =%(203+399)
29
=7(602)
=29x301
=8729

Thus, the required sum is 8729.
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Question 5:
Find the sum of all integers from 1 and 100 that are divisible by 2 or 5.

Solution:

The integers from 1 and 100 that are divisible by 2 are 2,4,6,...100
This forms an A.P with both the first term and common difference equal to 2.
Therefore,

a,=a+(n-1)d
100=2+(n-1)2
100=2+2n-2
= 2n =100

=n=50
Therefore,

244+6+...+100 z%[z(z)ﬂso-l)(z)]

50
=2[4+98
5 14+98]

=25x102
=2550

The integers from 1 to 100 that are divisible by 5 are 5,10.15,...100
This forms an A.P with both the first term and common difference equal to 5.
Therefore,

a,= a-l-(n —l]d

100=5+(n-1)5

100=5+5n-5

= 5n=100

=>n=20

Therefore,

5+10+15+...+100= ?[2(5)420—1)(5)]
=10[10+(19)5]
=10[10+95]
=10x105
=1050

The integers, which are divisible by both 2 and 5 are 10,20,30,...100
This forms an A.P with both the first term and common difference equal to 10.
Therefore,
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100=10+(n~-1)10
=101 =100

=n=10
Hence,

10+20+...+100=%[2(10)410—1)[10)]

=5[20+90]
=5x110
=550

Therefore, required sum =2550+1050-550 =3050
Thus, the sum of all integers from 1 and 100 that are divisible by 2 or 5 is 3050.

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

Solution:
The two-digit numbers which when divided by 4, yields 1 as remainder are
13,17,21,...97

This forms an A.P with first term 13 and common difference 4.

Let n be the number of terms of the A.P.

It is known that the n” term of an A.P. is given by @ =@+ (n-1)d
Therefore,

97 =13+(n—1)(4)

4(n-1)=97-13

:«‘:—I=ﬁ

n
Sum of n terms of an A.P, S, = E[Za +(n-1)d |
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4

Therefore,
59
S =?[2[13)+(22—1)(4)]

=11[26+84]
=11x110
=1210

Thus, the required sum is 1210.

Question 7:
If f is a fraction satisfying / (¥+%)=/(x)-/(¥)for all x.y€ N, such that /(1) =3

if(x)zl%

and ‘o , find the value of n.

Solution:
S(x+y)=1(x)f(») forall x,yeN and /(1)=3

Taking x=¥ =1 in (1), we obtain
f(x+2)=1(x)-1(¥)
S(+1)=£ (1) £(1)

£(2)=3x3
9

Similarly,
f(x+y)=1(x)-f(¥)
f(1+2)=1(1)1(2)
f£(3)=3x%9

=27

Also,
flx+y)=71(x)f(»)
fF(+3)=7(1)7(3)
f(4)=3x27
=8I

Therefore, /(1):7(2)./(3) ie. 3,927 forms a G.P. with both the first term and
common ratio equal to 3.

) S
It is known that " |
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bl

Y f(x)=120

It is given that &=

Therefore,

:»120:3(3"_1)
3-1

3 n
:>120_5(3 —1)

=3"-1=80
=3" =8l
=3 =3

=n=4

Thus, the value of n=4.

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

Solution:
Let the sum of » terms of the G.P be 315.

_a(r”—l)

It is known that ” r—1

It is given that @ =5 and common ratio » =2
Hence,

5(2r=1
315=—( )
51
—2"—1=63
=2"=64=(2)°
=n=6

Therefore, last term of the G.P. is 6™ term
a, =ar®’
=ar
=3 x(Z)S
=5%x32
=160
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Thus, the last term of the G.P is 160.

Question 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 @ and 7 be the first term and common ratio of the G.P respectively.
Hence,
a=1
(13 = ﬂ.'!"2 = F‘z
ag=ar’ =r'
Therefore,
P +rt =90
rP+r'=90=0
2 —l+ V14360
=—
~1+4/361
H—
_ ~1%19
2
=—100r9
r’=9 [ Taking real roots]
P

Thus, the common ratio of the G.P is £3.

Question 10:

The sum of three numbers in G.P is 56. If we subtract 1.7,21 from these numbers in
that order, we obtain an A.P. Find the numbers.

Solution:

Let the three numbers in G.P. be @,ar and ar’.
From the given condition,
a+ar+ar’ =56

:a(1+r+r2)=56 (1)

Now, (a—l),(ar—7),(ar2—2l) forms an A.P.
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Therefore,
(ar—'?)—(a—l)=(ar2 —21)—(ar—7)
=Sar—-a-6=ar’—ar-14
=ar’-2ar+a=8
= ar’-ar-ar+a=8
=% a(r‘2 +]—2r)=8

= Ta(r’ —2r+1)=56 (2}

From (1) and (2), we get

=>7(r2—2r+1)=(l+r+r2)
=7r’=14r+7-1-r—r’=0
= 6r’ =157 +6=0
=2r'=5r+2=0
=2r—4r-r+2=0
:>2r(r-—2)—1(r——2)=0
:>(2r—l)(r-—2)=0

:>r=l,2
2

Casel:

Substituting 7 =2 in (1) , we obtain
a(1+2+2%)=56
= Ta=56
== §

Hence, the three numbers are in G.P are 8, 16 and 32.

Case I1:

1
cuting |~ 2 in (1) .
Substituting 2 in "/, we obtain
1 (1Y
all+—+|=| [=56
2 12

= Za =56
4

=a=32

WWwWW.CUEMATH.COM



https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

4

cuemath

THE MATH EXPERT

Hence, the three numbers are in G.P are 32, 16 and 8.

Thus, the three required numbers are 8, 16 and 32.

Question 11:
A G.P consists of an even number of terms. If the sum of all terms is 5 times the sum
of terms occupying odd places, then find its common ratio.

Solution:

Let the G.P be 1115, 15,155 15,
According to the question,

S>N+L+L+T+..+ T, =5[+ L+ T +..+ T, ]
>N+L+G+T, +..+ 0, - 5[+ +T;+...+T,,,]=0
ST+, +...+T, =4[ +T,+...+T,,_ |

Let the G.P be a,ar,ar’,...
ar(r”—l) 4xa(r"—l)

r—1 r—1
=ar=4a
=Sip=id

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

Question 12:
The sum of first four terms of an A.P 1s 56. The sum of the last four terms 1s 112. If its
first term is 11, then find the number of terms.

Solution:

Let the A.P be a,(a+d),(a+2d),(a+3d),...a+(n—2)d,a+(n—1)d
It is given that, a =11

Sum of the first four terms
=a+(a+d)+(a+2d)+(a+3d)=56
= 4a+6d =56
= 4x11+6d =56
= 6d =56-44

12

=>d=—
6

=d=2

WWW.CUEMATH.COM



https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

4

cuemath

THE MATH EXPERT

Sum of last four terms

n[a+(n—4)d1+[a+(n—3)d]+[a+(n—2)d:|+[a+(n—l)a’]=112

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

= 4x11+(4n-10)x2=112
= 44+8n-20=112
=8n=112-24

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

Question 13:
a+bx =b+cx _ c+dx(x¢0)
If a-bx b-cx c—dx " then show that @.b,¢ and d are in G.P.

Solution:
a+bx b+cx c+dx

Itis given that a—bx b—cx c_dx(x;eo),
Therefore,
a+bx b+cx
a-bx b—cx
= (a+bx)(b—cx)=(b+cx)(a—bx)
= ab—-acx+b*x—bex® = ab—-b*x + acx - bex’
= 2b%x = 2acx
=b=ac
h e
*a b (1)
Also,

b+cx  c+dx

b-—cx c-dx
ﬁ(bJrcx)(c—dr):(b—ax)(c‘dex)
= bc —bdx +c*x—cdx’ = be +bdx — ¢’ x — cdx’
= 2¢’x =2bdx
=c’ =bd

¢ 4

i< ..(2)
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From (1) and (2) , we obtain
c_d
C

b

Thus, @.b,¢ and d are in G.P.

Question 14:
Let S be the sum, £ the product and R the sum of reciprocals of »n terms in a G.P.
Prove that P°R" =§".

Solution:

Let the G.P be a,ar,ar’,ar’ ...ar"
According to the given information

1

Sum of the » terms
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Product of the » terms

P= an % r1+2+3+...+n—l
H!M—l!
- n 2 L s (n + l)
say . sum of first # natural numbers = nT

Sum of reciprocals of »n terms

R=l+i+...+ !
a ar ar

I A N

n—-1

ar™’!

_ 15: "__1)1) « arl”“ [ 1,7,...r"" forms a G.P]

B Kt =1
- ar”"l(r—l)

Therefore,

PR = g* " (r” _1)
a'p"y (r- 1)'1

a”(r”—l)ﬂ
(1)
={a(r”l)]"
=

=ik

Hence, P’R" =S" proved

Question 15:
The #".4" and " terms of an A.P are a.b.c respectively. Show that

(g—r)a+(r-p)b+(p-gq)c=0

Solution:
Let 1 and d be the first term and common difference of the A.P respectively.

The n" term of an A.P is given by, % =t+(n-1)d
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a,=t+(p-l)d=a (1)
aq=t+(q-l)d=b (2)
a,=t+(r-1)d=c seskB)

Subtracting (2) from (1), we obtain
=(p-1-g+1)d=a-b
= (p —q)a' =a-b

a-b
=>a’=p_q -..(4)

Subtracting (3) from (2), we obtain
= (g-1-r+1)d =b-c
=5 (q—r)d =b-c

b—c
d = e
T )

From (4) and (5), we obtain

a-b_b-c

P=q g=r
=(a=b)(g—r)=(b=c)(p—q)
=aq—ar—bg+br=bp-bg—cp+cq
= bp—cp+cqg—aq+ar—br=0

= (~ag+ar)+(bp—br)+(-cp+cq)=0
=-a(qg-r)-b(r-p)-c(p-q)=0
=a(qg-r)+b(r-p)+c(p—q)=0

=

Hence, (4-7)a+(r—p)b+(p—gq)c=0 proved.

Question 16:

(o e} o) e -
If \b ¢ c a a b) arein A.P, prove that a,b.¢ are in A.P.

Solution:

[1 1] [1 1J (1 1]

. a| —+— [tb| =+— |;¢| =+ )

Itis given that \b ¢ ¢ a a b)arein A.P.
Therefore,
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1 1 1 1 1 1 1 1
:>b[—+—}—a[—+—}=c[—+—}—b(—+—J
¢ a b ¢ a b c a
:b(a+c) a(b+c)~c(a+b) b(a+c)
ac be ab ac
ba+b’c-a’b-a’c cca+c’b-ba-b'c
abe abc

= ba-a’b+bc-ac=cla-ba+c’b-b'c

= ab(b—a] +f:(!':a2 -az) =r;.!(c2 —b2)+bc(c-b)

= ab(b—a) +c(b+a)(b—a)=a(c—b)(c +b)+bc(c—b)
= (b-a)(ab+cb+ca)=(c—b)(ac+ab+bc)

= h—a=c-5h

Thus, a.b,¢ are in A.P. proved.

Question 17:
If a,b,c,d are in G.P, prove that (a"+6").(b" +¢").(¢"+d") are in G.P.

Solution:

It is given that @.b,¢,d are in G.P.

Therefore,
b* =ac §in (1)
¢ =bd .(2)
ad = bc (3)

We need to prove (an +b"),(8" +¢").(¢"+d") gre in G.P. ie.,
(6" +c") =(a" +8")-(c" +d")
Consider
(b" + c")2 =b> +2b"°c" + ™
=(0?) +26"c" +(c?)
=(ac)" +2b"c" +(bd)’ [Using (1) and {2)]
=a"c" +b"c" +b"c" +b"d"
=a"c" +b"c" +a"d" +b"d" [Using (3)}
_ (a4t ) e (a8
(@ +8) (")
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Hence, (bn +c’ )2 - (a" +b”)-(c" +d")

Thus, (a” +"),(b" +¢").(¢"+d") are in G.P.

Question 18:
If @ and b are the roots of X —3x+p=0 and ¢, d are the roots of ¥ —12x+¢ =0 where

a,b,e,d form a G.P. Prove that (4+2):(¢—p)=17:15.

Solution:

It is given that a and b are the roots of X' =3x+p=0
Therefore,

a+b=3, ab=p sui(1)

Also, ¢ and d are the roots of X —12x+¢=0
c+d=12, ecd=gq 53(2)
It is given that @.b,¢,d form a G.P.

Let a=x,b=xr,c=xr’,d =xr

Form (1) and (2), we obtain
= x+xr=3

:>x(1+r)=3 (3)

= xr’ +xr’ =12
= xr’(1+r)=12 ..(4)

On dividing (4) by (3), we obtain
xr? (] + r) a E

x(i+r) 3
=ri=4

=pee=atd

Case I: when 7=2,x=1
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ab=x*r=2,
ed =x*r* =32
Therefore,
=>q+p=32+2_34_17

g—p 32-2 30 15
=(q+p):(g-p)=17:15

Case II: when r=-2,x=-3
ab=x*r=-18

ed =x"r° =-288
Therefore,

_g+p_-288-18 306 17

g—p -288+18 —270 15

=(q+p):(q-p)=17:15

Thus, (¢+2):(¢-p)=17:15 proved

Question 19:

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

a:b=(m+\}m2—n2):(m—\}m2—nz)'

Solution:
Let the two numbers be @ and 5.
a+b
2

AM =

GM =-Jab

According to the given condition,

a+b _ m

2Jab 7

(a+ b)2 o
dab W

4abm’
nl

2m~ab

n

=

=

:(a+b)1=

=(a+b)=

2 2
Using this in the identity (a—b) =(a+b) —4ab , we obtain
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2
(a- b)z = 4ab2m —4ab
n

~ 44:1!»?:'(71'32 ~n2)

2

n
2Jabm* —n?
Vi3

(a-b)=

(2)

Adding (1) and (2), we obtain

2a= 2{:5(m+\}m2 —nz)
LY P el

n

Substituting the value of ¢ in (1) , We obtain

2\ab  +ab
= w—

b s n [m+'\|||m2—n2)
vab  +[ab
=—m——( mz—rzz)
" 7
&
=—m—\m" —n
3 )
Therefore,
(@(mmﬂ
a_\n
b [%b(m— mz—nz)]
(m+ mz—nz)
=(m— mz—nz]
Thus a:bz(m—l— m *nz) (mm\}mz—nz)

Question 20:

1
e

1 1
If a,b,c are in A.P;b.c.d arein G.Pand ¢’ d e arein A.P. Prove that 4.¢,€ are in G.P.

WWwWW.CUEMATH.COM



https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

4

cuemath

THE MATH EXPERT

Solution:
It is given that a,b,c are in A.P
b—a=c-b
a+c
b= o1
. )

It is given that b,¢,d are in G.P

i =bd
cz=(a+c)d
2
— 20

a+c

1

11
d’e

1
Also, ¢ are in A.P.

Therefore,

+

= (a+c)e:(e+c)c

e

= ae+ce=ec+c’

:czzae

Thus, 4.¢.€ are in G.P.
Question 21:
Find the sum of the following s

0! 5+55+555+...
iy .6+.66+.666+...
Solution:

0! 5+55+555+...

From (1)]

[ from (2)]

eries up to , terms:

Let S, =3+55+555+...n terms
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=R R = ISR =

b=l I

R=R I

3
[+ 99+ 999 + . _uterms]

[(10-1)+ (102~ 1)+ (103~ 1) + _terms]

(m +102+10% +

-m(m’*—l)

10=1

-m(m“ - 1.)

9

___nte:rms) =1+ ___merms]]
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(1) .6+.66+.666+...

LetS, = .6+ .66 + 666~ nermsS,, = .6 + .66 + .666 + ... nterms

S, =6[0.1+0.11+0.111 + __rterms]

o | o

Question 22:
Find the 20”" term of the series

Solution:

The given series is
Therefore,

a, = 2n x (2n + 2)
=4n? + 4n
az = 4(20)" + 4(20)

= 4(400) + 80
— 1680

=l e

[09+099+ 0999+ _ mterms]

-2

1
(1+I+1+___nte:rm5}——(l+

10
] l ( 1
1 10

1
10°

o
b

1

10

.
10 1_%
n—g—:“; ?(1—1&‘")

2
H—E(l—lﬂ_")
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Thus, the 20™ term of the series is 1680.

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

Thegivenseriesis3+ 7+ 13 + 21 + 31 + ..., can be written as

S=3+7+134+214+31+...4+@p-1+0n i K1}
S=3+7+134+21+...4 a9+ an1+as s 2)

On subtracting the equation (2) from (1), we obtain

S—S5=[3+7+13+21+31+...+an1+au —[3+7+13+21+... +an 2+ an 1+ G
0=3+(7T+13+21+31+...4a,1+a,)—(B3+7+13+21+...4+ap 2+ay 1) —ay,
0=3+[(T—-3)+(13-7)+(21-13)+ ...+ (@ — 2y 1)] — @n
0=3+[4+6+8+...(n—1)terms| —ay,

ap=3+[4+6+8+...(n—1)terms]

:3*’(“7_1) 2x4+(m—1-1)2
i (nT_l) [8+2n — 4]
:3+(“’;1)[2n+4]

=3+(n—1)(n+2)
:3—{—(712—1—11—2)
an=n+n+1

Therefore
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Zn:ak:i:k2+k—l—1
k=1

k=1
=Y K+ k> 1
k=1 =1 k=1

n(n+1)(2n+1) P n(n+1) i

- 6 2
[(n—{—l][?n—l—l]—i—ﬂ(n—l—l]—l—ﬁ}
=n
6
B '2n2+3n+1+3n+3+ﬁ]
Eﬂk:ﬂ 6
k=1 -
_2n2+ﬂn+1[}}
gy ﬁ

£k ;(nz—}—?m—l—ﬁ)

Question 24:
If S1, 52, 53 are the sums of first n natural numbers, their squares and their cubes respectively, show

that 933 =54 (1+8%5).

Solution:
From the given information,

n(n+1)
gy =

n(n+1)(2n+1)
2= 6

Sq = [“fﬂ; l)r

Hence,
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2
gsﬂzzg[n(n—l—lli(ﬂn—l—l]]
= —[n(n+1)2n+ 1)
= 2@+ 1) (2n + 1)
N [n(n—l—l [Eﬂ—l—l]] )
Also,
[ n(n T n(n
S3(1+85;) = # [1+w}
B -n(n—l—l]:ﬂ
=== [1+ 4n® + 4n]
"Jrl.(fn.—|—1]'2 .
= _T_ (2“-—'—1]
nin+1)(2n+1 &
_[resnemenr

Thus, from (1) and (2), we obtain

957 = S3(1+85))

Question 25:

Find the sum of the following series up to n terms:

I Py Py
P, + ” +2° +
1 1+3 1+3+5

Solution:
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th : T L G T e :
The ptiterm of the given series i T + et +...is

o 1*4 2t 434t
C 1+43454+...+(2n-1)

=2

T 1+3+5+...+(@n—1)

g

Here, 1,3,5,...(2n — 1) is an A.P. with first term @, last term (2n — 1) and number of terms n.

Therefore,
L+345++(@n—1)=22x 1+ (n-1)2]
:'ﬂ,z
Hence,
f.rl.ﬂ{'n,—l—l}2
B 4n?
o nt+2n+1
B 4
1 2 1 4 1
T —T e
4 2 4
Thus,

Sﬂ = iﬂ.k
k=1

Bifl.s . 1. . 1
Z:Z(Zk+§k+z)
k=1

1 [n(n+1)(2n+1l] 1 [n[ﬂ“)] s

1 6 2|7 2 u
nfn+1)(2n+1)+6(n+ 1)+ 6]

= 24
n[2ﬂ2—|—3n—|—1—|—ﬁn—|—ﬁ—|—ﬁ]

- 24
s 2

— E{zn +9n + 13)
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Question 26:

1x2°42x 3+ Anx(nt1)  3n4s

Show that = :
%2422 %3+, . 4n?x(n+1) Int+l

Solution:

The nth term of the given series 1 x 22 +2 % 5 Fowue b T L 1)2 in numerator

an = n(n+1)*
= 3+2ﬂ2+ﬂ

The pth term of the givenseries 12 x 24+ 22 x 3+ ... +n? x (n+ 1) in denominator

= n’ (n+1)
— 0¥ Ll
Therefore,
m
2. ok

1x22+2xP+...+nx(n+1)? =
2x2422%34+ ... 4n2x(rn+1) &
e e 1 (n+1) o

=1

fj (K* + 2* + k)
_.l'.=1

= i f1)
Y (B + k)
k=1

Here,

- 2 3 n(n n n(n
Z(k?'—l—EkQ—l—k):n(n:l) +2 ( +1;{2 —f—1}+ {2+1}

k=1
“{n; R [n(ﬂ; = +§{2n+1}+1]

_n(n+1) [3n2+3n—|—8n—|—4—|—ﬁ]

2 6

n(n+1)
= 13 [3?1 + 11n + 1{}]

n(n+1)

= T[3n2+ﬁn+5n+1n]

= @[SHE (n—|—2]+5(n—f—2]]
n(n+1)(n+2)(3n+5)

12

WWwWW.CUEMATH.COM



https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

cuemath

THE MATH EXPERT

4

Also,
i 2
354wy - 00" | mlo )G+
4 6
k=1
B nn+1)[n(n+1) 2n+1
B 2 2 t 3
_n(n+1)[3n+3n+4n+2
-2 6
n(n+ 1) ;
_T[an + Tn + 2]
B n(n+1) 820 6 3
—T[n +6n+n+ 2]
n(n+1
:T)[Sﬂ(n+2)+l{ﬂ+2}]
ol n(n+1)(n+2)(3n+1) .
N 12 ws{l]
From (1), (2)and (3), we obtain
n+1)(n+2)(3n+5
1X22+2X32+---+HX[H—|—1}2 B "{+H1; i
2x24+422x3+...4+n2x(n+1) D)@t
12
_ n(n+1)(n+2)(3n+5)
B n(n+1)(n+2)(3n+1)
_3dn+d
T 3n+1
ThUS, l.><23-1—2><.':‘1?+...-i—lll.xl:n,-i—ljj _ 3n45 prm-red.

12x2+22x3+. . .+n?x(nt1)  3ntl

Question 27:

Afarmer buys a used tractor for £ 12000. He pays 6000 cash and agrees to pay the balance in
annual instalment of ¥ 500 plus 12%interest on the unpaid amount. How much will the tractor cost
him?

Solution:
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It is given that farmer pays ¥ 6000 in cash.
Hence, unpaid amount in $ = 12000 — 6000 = 6000

According to the given condition, the interest paid annually is

(12%0£6000) , (12%0£5500) , (12%0£5000) , . . . (12%0£500)

Thus, total interest to be paid500 4 1000 + . .. + 6000

= 12%0 6000 + 12%0f5500 + . . . + 12%0 500
= 12%of (6000 + 5500 + . ... 4 500)
= 12%of (500 + 1000 + . .. + 6000)

Mow, the series 500 4+ 1000 + . . . + 6000 forms an A.P. with a and d both equal to 500.

Let the number of terms ofthe A.P. benn

Therefore,

=a,=a+(n—1)d

= 6000 = 500 + (n — 1) (500)
— 6000 — 500 = 500 (n — 1)
5500

500
=n=1141

== 12

=n—1=

Hence,

S, = %[Ea—l—{n—l)d]

2

= —-[2(500) + (12 — 1) (500)]
= 6 [1000 + 5500]

= 6 % 6500

= 39000
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Therefore, total interest to be paid is
12%ef (500 + 1000 + ... + 6000) = 12%e 39000
12
= —— = 39000

100
= 4680

Mow, total cost of tractor in $ = 12000 + 4680 = 16680

Thus, the tractor will cost him  16680.

Question 28:

Shamshad Ali buys a scooter for $22000. He pays $4000cash and agrees to pay the balance in
annual instalment of 1000 plus 10% interest on the unpaid amount. How much will the scooter cost
him?

Solution:
It is given that Shamshad Ali buys a scooter for 22000 and pays $4000 in cash.

Hence, unpaid amount in ¥ = 22000 — 4000 = 18000
According to the given condition, the interest paid annually is
(10%0f18000) , (10%0f17000) , (10%0f16000), . .. (10%0£1000)

Thus, total interest to he paid

= (10%0£18000) + (10%0f17000) + . .. + (10%0£1000)
= 10%of (18000 + 17000 + . .. + 1000)
= 10%of (1000 + 2000 + . . . + 18000)

Mow, the series 1000 + 2000 4. .. + 18000farms an A.P. with @ and d both equal to 1000.

Let the number of terms of the A.P.ben
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Therefore,
= a,=a+(n—1)d
= 18000 = 1000 + (n — 1) (1000)
= 18000 — 1000 = 1000 (n — 1)
e 17000
=% o0
=n=17+1
= n—18
Hence,
7
S, = E[Ea—i—{n— 1)d]

Sis = g[z (1000) + (18 — 1) (1000)]

= 9[2000 + 17000]
= 9 x 19000
= 171000

Therefore, total interest to be paid is
10% of (1000 + 2000 + . .. + 18000) = 10%0f171000

I
= "T00.

= 17100
MNow, total cost of scooterin T = 22000 4+ 17100 = 39100

Thus, the scooter will cost him $39100.

Question 29:

A person writes a letter to four of his friends. He asks each one of them to
copy the letter and mail to four different persons with 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 8+ set of letter is mailed.
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Solution:

The number of letters mailed forms a G.P: 4, 42, . 4°
Here,a=4,r=4,n =28

Hence,

a(r*—1)

Cr—1

4(4%-1)

=

4 (65536 — 1)
3

4 x 65535

3
=4 x 21845

= 87380

It is given that the cost to mail one letter is 50 paisa
Therefore, costin 3 for mailing 87380 letters = % x 87380 = 43690

Thus, $43690spent when on the postage when gt set of letter is mailed.

Question 30:

A man deposited 10000 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:

WWW.CUEMATH.COM



https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

4

cuemath

THE MATH EXPERT

It is given that the man deposited $10000in a bank at the rate of 5% simple interest annually

Hence, annual interest receivedin I = % x 10000 = 500

Amount in ¥ at the end of first year = 10000 <+ 500 = 10500
Amountin  at the end of second year = 10500 + 500 = 11000
Amountin Z at the end of third year = 11000 < 500 = 11500
Therefore, 10000, 10500,11000, ... is an A.P.

Hence, the amount in the 15" year

ays = 10000 + (15 — 1) (500)
— 10000 + 7000
— 17000

Amount after 20 years
as; = 10000 4 (21 — 1) (500)

= 10000 + 10000
= 20000

Thus, the amount in 15tR year is 17000 and after 20 years amount is 20000.

Question 31:

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

Solution:

Cost of machine is 315625

Machine depreciates by 20% avery year.

Therefore,

its value after every year is 80 of the criginal cost i.e., %of the original cost.
o

=Y

Value at end of 5 years

=15625x £ x 4 x # x...x £ =15625x (#) =5x1024=5120
Stimes

Thus, value of the machine at the end of 5years is £ 5120.
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Question 32:

150 workers were engaged to finish a job in a certain number of
days. 4 workers dropped out on second day, 4 more workers dropped out on
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 & be the number of days in which 150 workers finish the work.

According to the given information,

150z = 150 + 146 + 142 + ... (z + 8) terms

Here, 150 + 146 + 142 + ... (z + 8) termsforms an A.P. witha = 146,d = —4,n = (x + 8)

Therefore

[2(150) + (x + 8 — 1)(—4)]

= 150z = (x + 8) [150 + (z + 7) (—2)]
= 150z = (x + 8) (150 — 2z — 14)

= 150z = (z + 8) (136 — 2z)

= 7z = (r + 8) (68 — x)

= 75z = 68z — 2> + 544 — 8z

— 22 + 16z — 544 =10

=22 +32c— 1Tz — 544 =0

= z(z+32)—17{(z+32) =1
=>(z—17)(z+32)=0

= z=17,-32

=% 150F —

(z +8)
2

However, & cannot be negative, hence,z = 17

Therefore, the number of days in which the work was completed is (17 + 8) = 25 days.

Thus, the work was completed in 25 days.
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