tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS X1 ]

CH9 - SEQUENCES AND SERIES
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.an=n(n+2)

Solution:

Given,

nth term of a sequence an =n (n + 2)

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

a2=2(2+2)=8

az3=3(3+2)=15

as=4(4+2)=24

as=5(5+2)=35

Hence, the required terms are 3, 8, 15, 24, and 35.
2.an=n/n+1

Solution:

Given the nt term, an = n/n+1

On substituting n=1, 2, 3, 4, 5, we get

11 2 2 33 4 4 5 5
141 2277251 378730 T4 5% 541 6
Hence, the required terms are 1/2, 2/3,3/4,4/5 and 5/6.
3. dn =— 2”
Solution:
Given the nth term, a, = 27

On substituting n=1, 2, 3, 4, 5, we get

a,

ar=21=2
aa=2%2=4
az=23=8
ar=2%=16
as = 25=32

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

Solution:

Given the nt term, a, = (2n-3)/6

On substituting n=1, 2, 3, 4, 5, we get
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2x1-3 -]
a = =—
' 6 6
2x2-3 1
1. = = -
6 6

2x3-3 3 1

& = =

6 6 2
2x4-3 5
a, = =—
6 6
2x5-3 7
a. =—
6 6

Hence, the required terms are -1/6,1/6,1/2,5/6 and 7/6..
5. an = (_1)n-1 Sn+1

Solution:

Given the nt term, an = (-1)1 5n+1

On substituting n=1, 2, 3, 4, 5, we get

a,=(-1)"5"=5=25
a,=(-1)"5"=-5=-125
a,=(-1)"5""=5"=625

a, =(-1)"5" =-5*=-3125
a’=(-1)"'5"" =5°=15625

Hence, the required terms are 25, -125, 625, -3125, and 15625.
6.

n’+5
a =n
4
Solution:
On substituting n=1, 2, 3, 4, 5, we get the first 5 terms.
’+5 6 3
a =l ===
| 4 2
Yt R
: 4 4 2
L3345 14 21
'];:). =3y —=—
4 4 2
4 +5
1, =422 =2
4
_5°4+5 _30 75
a. = =5 —
4 4 2

Hence, the required terms are 3/2,9/2,21/2,21 and 75/2.

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS X1 ]

Find the indicated terms in each of the sequences in Exercises 7 to 10
whose nth terms are:
7.an =4n - 3; a17, az4
Solution:
Given,
The nth term of the sequence is an = 4n - 3
On substituting n= 17, we get
a17=4(17)-3=68-3=65
Next, on substituting n = 24, we get
a2« =4(24)-3=96-3=93
8.an =n2/2n; a7
Solution:
Given,
The nth term of the sequence is a, = n?/2n
Now, on substituting n= 7, we get
ar="72%2/27=49/ 128
9.an = (-1)~1n3; a9
Solution:
Given,
The n term of the sequence is an = (1)1 n3
On substituting n =9, we get
a9 =(-1)91(9)3=1x729=729
da = : [n _Z}Zél-.
n+3 -

10.
Solution:
On substituting n = 20, we get
L _20(20-2) 20(18) 360

: 20+3 23 23
Write the first five terms of each of the sequences in Exercises 11 to 13 and
obtain the corresponding series:
1l.a1=3,an=3an1+ 2foralln>1
Solution:
Given, an = 3an1+ 2andai1 =3
Then,
az2=3a1+2=33)+2=11
az3=3a2+2=3(11)+2=35
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as=3a3+2=3(35)+2=107

as=3as++ 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+4+35+107 + 323 .......

12.a1=-1,an=an1/n,n = 2

Solution:

Given,

an=an1/nand a; =-1
Then,
az=ai/2=-1/2
az=az/3=-1/6

as=az/4=-1/24

as=a4/5=-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

14+ (-1/2)+ (-1/6) + (-1/24) + (-1/120) + .......
13.a1=az=2,an=an1-1,n>2

Solution:

Given,

ait=azan=an1-1

Then,

azs=az-1=2-1=1

as=a3-1=1-1=0

as=as-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=ai=azandan=an-1+an-2,n>2

Find an+1/an, forn=1,2,3,4,5

Solution:

Given,

l=a1=a

an=an-1+an-2,n>2

So,

as=aztar=1+1=2
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as=azt+a2=2+1=3
as=as+az3=3+2=5
as=as+as=54+3=28
Thus,
a +l a,
d

: 1

Forn=1, =—==—=
a, . |

For n=2, g+l 8
a a,

2

2
1

- @
For n=3,-
ki

a a,
Forn=4, - =—=
a

oo a,
Forn=5 — =—=L=
a

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,
Sn=n/2 [2a + (n-1)d]
a,:'ﬂo'[zx|+{100|—|jx2]

-
i

”f”[nmur_:xz]

= L = 2002

=1001=1001
=1002001
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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.

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=2895

n=2895/5

n=179

We know,

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

S =E'_3{m5}+{1?9- 1)(5) |

@[Z{IUS]—{I 78)(5)
=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. 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 the 20th term is -112.

Solution:

Given,

The first term (a) ofan A.P =2

Let’s assume dis the common difference of the A.P.

So,the AP.willbe 2,2+ d 2+ 2d2+3d ...

Then,

Sum of first five terms = 10 + 104
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Sum of next five terms = 10 + 354

From the question, we have

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

40 +40d =10+ 35d

30 =-5d

d=-6
azo=a+ (20-1)d=2+(19) (-6)=2-114=-112
Therefore, the 20th 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 -
257
Solution:
Let’s consider the sum of n1terms of the given A.P. as -25.
We known that,
Sn=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+4+12)/2=1/2
Thus, we have

25=2 2(=6)+(n— 11

25~ { (-6)+( lJIk_jle

i
S0 en —12+f——J

-100=n{-25+n)

n =25n+100=0

n* —5n-20n+100=0

n(n=5)=20{n-5)=0

n=20o0r5

5.Inan AP, if ph term is 1/q and g™ term is 1/p, prove that the sum of

first pgtermsis %2 (pq + 1) where p # q.
Solution:
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We know that the general term of an AP isgiven by:a, = a+ (n-1)d
From the question. we have

]
p'term=a, =a+(p-1)d=— (1)
i

g™ term =d, =a+(g-1)d = :

-(2)
Subtracting (2) from (1), we have
(p-1)d—(g-1)d = doede

: q p
(p=1-g+1)d= £-4

P
(p —:]r}n" Y |
Py

o S
Py
Using the value of d in (1), we get
| |
a+(p-1)—=—
g q
E i i |
—Sa=s———4+—=—o
9 9 P4 Pq

8, = F:q [Eu H pg l}a':l

pgl| 2 |
= —+{ g -1
2 {pq (Pq }pq}

1
:]+5U?ﬂf—')

1 11 I
=-5;ch+-1—;=§‘|‘)£;--:'-

1
= > [ pg + 1}
Therefore, the sum of first pq terms of the A P is FI} [;:rq + 1}

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 A.P,

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.
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The number of terms is n.
So, we have
Sn=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-3n2
3n2-53n+232=0
3n2-24n-29n+ 232=0
3n(n-8)-29(n-8)=0
(3n-29)(n-8)=0
Hence,
n=29/3orn=28
As n can only be an integral value, n = 8
Thus, the 8th term is the last term of the A.P.
ag=25+(8-1)(-3)
=25-21
=4
7. Find the sum to nterms of the A.P, whose At term is 54+ 1.
Solution:
Given, the A&t term of the A.P.is 54+ 1.
khterm=ar=a+ (k-1)d
And,
a+ (k-1)d=5k+1
a+ kd- d=5k+1
On comparing the coefficient of k, we get d=5
a-d=1
a-5=1
=>a==6
S = :[Zu +(n l)d:
=2[2(6)+(n-1)(5)]

n ..
— [12*3}1—3]
2

n,._
:2(>n+7)
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8. If the sum of nterms of an A.P. is (pn + gn?), where pand g are constants,
find the common difference.

Solution:

We know that,

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

From the question, we have

-:—{Ea +(n- I_‘jd—‘: pn+qn’

n

j[lu +nd d]:pn Fqn®

na-+n- pe n-—=pn- qn'

On comparing the coefficients of 772 on both sides, we get

d/2=q

Hence, d=2¢q

Therefore, the common difference of the A.P. is 2 4.

9. The sums of nterms of two arithmetic progressions are in the ratio 5n +
4:9n + 6. Find the ratio of their 18t terms.

Solution:

Let a1, &2, and di, & be the first terms and the common difference of the first
and second arithmetic progression, respectively.

Then, from the question, we have
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Sum of 1 terms of first AP, Sn+4

Sum of 7 terms of second AP, 99+ 6

"[2a,+(n-1)d,]

: [Zuz +[:‘r—l}¢e'3] It

2a,+(n=1)d, 35n+4
2a, +(n—1)d, ) 9+6
Substituting 7 = 35 in (1), we get
2a,+34d, _5(35)+4
Qa, +34d,  9(35)+6
@ +17d, 179
a, +17d, 321

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

18" term of first AP. 179

Sn+4d

18" term of second A.P. 321

(NCERT SOLUTION) [ CLASS X1 ]

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 + g) terms.

Solution:

Let’s take aand dto be the first term and the common difference of the A.P,,

respectively.
Then, it is given that
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s, = f[za H(p-1)d]

if
S ==|2a+(g-1)d
g 2|_ (g-1)d |
From the question, we have

%{2£J+[;J—l}cf—|=i{2£f +[q—|}a"—|

2
pl2a+(p-1)d | ;Licr—{q—lJﬂ'_
2ap + pd (p—1)=2aq+qd(q-1)
2a(p-q)+d|[ p(p-1)-q(g-1)]=0
2a(p-q)+d[p'-p-q'+4]=0
2a(p-q)+d[(p-q)(p+q)-(p-q)]=0

Eu{I.!:n—q}+dﬂ|,r_;—q]{p—~q— I}—|: 0
2a+d(p+qg-1)=0

—2a
=d= :
p+g-1 " @

So the sum of (p + q) terms will be,
: pP+q

He— 2a+( p+ 1)-d
i [2a+(p+g-1)-d]

i ™

—2a | .
| From @)

- Pty
§iham Za+(p+g-=1
i 3 [ [I|II ||r ] j’)+|:f_|)|

= pT}q[En' - Ifr]
=0
Therefore, the sum of (p + q) terms of the A.P.is 0.
11. Sum of the first p, gand rterms of an A.P. are g, hand ¢ respectively.

L (qg-r)+2(r-p)+E(p-q)=0
p q ’ Prove that
Solution:

Let a1 and dbe the first term and the common difference of the A.P,,
respectively.

Then, according to the question, we have
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§,= {:I:Eul +{p —]}d: =a

R 2a
=2a,+(p-1)d =— (1)
P
. _q
g = ll:.?a, +(g-1)d]=b
2h
Y sl

5 = i 2a +(r— l}{?’ =c
5 (

[
e

=2a,+(g-1)d =

\ 2c
= 2a,+(r-1)d = 43]
J..

Now, subtracting (2) from (1), we get
(p — 1)d — {q—l]d:ﬁ_;_%r

_ Zaq—20p
dip—1-g+1) = 272
dip — q) = 2842

_ 2(aq—bp)
= g, | Teraas (4)
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Then, subracting (3) from (2), we get
(g Ddr-lid w222
g r

d(g—=1-r+1)= & Za

i F
dlg—r)= 2br—2qc

qr

= E{hr—qr_} (5)

qrig-r)
On equating both the values of d obtained in (4) and (5), we get

ag—bp _ br—qe

pglp — q) grig —7)
ag—bp _ b —qe
pip — q) rig—r)

r(g — r)(ag — bp) = p(p — q) (br — gc)
r(ag — bp)(q — ) = p(br — gc)(p — q)
(agr — bpr)(q — r) = (bpr — epg)(p — q)
Dividing both sides by pgr, we have

fa b) (b ¢
(22 Yg-n=[2-2)r-0)
R I vy r)

II' a
“g=r)-—(g-r+p-g)+—(p-¢)=0
P q r

-a{q r) h{f P+ L—_I{_p qg)=0

.I” (_If T

Hence, the given result is proved.
12. The ratio of the sums of m and nterms of an A.P. is m2: n2. Show that the
ratio of the m™ and the nt term is (2m-1): (2n-1).

Solution:
Let’s consider that aand 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 1
Sum of n terms  n’

I; [fa+{m 1}d] o

ff?ﬂ+{n—l}d-| n

2a+(m=1)d m
Za+(n-1)d S (L)
Putting m = 2m—1andn=2n-1in (1), we get
2a+(2m-2)d 2m-1
2a+(2n-2)d "~ 2n-1
a+ {m l]d Im—1
:u+(n—l}d=2n—l ------ ()
Now,
m" term of AP. a+(m-1)d
n" term of AP. a +(n-1)d
From (2) and (3), we have
m" term of AP _ 2m-1
n“term of AP  2n-1
Hence, the given result is proved.
13. If the sum of nterms of an A.P. is 3n2 + 5n and its mthterm is 164, find

the value of m.

Solution:

Let’s consider aand bto be the first term and the common difference of the
A.P, respectively.

amn=a+ (m-1)d=164...(1)

The sum of the terms is given by,

Sn=n/2[2a+ (n-1)d]
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2 [2a + nd — d] = 3n® + 5n

na + gng = gn = 3n? + 5n

gng + (a — g}n — 3n? + 5n

On comparing the coefficient of n? on both sides, we get
d .
o
5

=d=06
On comparing the coefficient of n on both sides, we get
d .
: =5

"

a-
-

a—3=5
a=8§
Hence, from (1), we get

8+(m-1)6 =164
(m—-1)6=164 -8 =156
m-1=26

m=27

Therefore, the value of mis 27.

14. Insert five numbers between 8 and 26 such that the resulting sequence
is an A.P.
Solution:
Let’s assume A1, Az, Az, A4, and As to be five numbers between 8 and 26 such
that 8, A1, Az, Az, A4, As, 26 are in an A.P.
Here, we have,
a=8,b=26n=7
So,
26=8+(7-1)d
6d=26-8=18
d=73
Now,
Ai=a+d=8+3=11
Ac=a+2d=8+2%x3=8+6=14
Az=a+3d=8+3x3=8+9=17
As=a+4d=8+4+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.If «""+b"" is the A.M. between aand b, then find the value of n.
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Solution:

The A.M between a and b is given by (a + b)/2

Then, according to the question,

a+b a +b

2 :_r:" + A"

{fr—b}{f:" L '] = 3{_(:" +£J'“_:|

a’+ab" +ba" + b =2a" +2b"

ab"™ ' +a" b=a"+b"

ab™' —b"' =g" —a"'b

b (a-b)=a""(a-b)

b = g

(aY (ay

| b | = Wb |

n—=1=10

n=1
Thus, the value of nis 1.

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

Let’s consider ai, az, ... ambe mnumbers such that 1, a1, a2, ... am, 31 is an
A.P.

And here,

a=1,b=31,n=m+ 2

S0,31=1+4+(m+2-1) (ad

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

ar=a+d

az=a+2d

az=a+ 3d..

Hence, a7 =a+ 7d
am1=a+(m-1)d
According to the question, we have
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a-+Td _i
at+(m-1)d 9
|27 30 ‘
.k{m+l]f, 5
730 | 9 [From (1)]
I+ (m—1)| — |
L+ 1)
m+1+7(30) -]
m+|+3ﬂ{nr—|'}_(}
m+1+210 5
m+1+30m=30 9
m+211 5
3lm-29 9

Qim + 1899 = 155m — 145

[55m —Qm =1899 + [45

[46m = 2044

m=14

Therefore, the value of m is 14.

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 30th 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.

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 30t term in this A.P. will be

Ao =a+ (30-1)d

=100+ (29) (5)

=100 + 145

= 245

Therefore, the amount to be paid in the 30th 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.
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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 nsides is 180°
(n-2).
Thus, we can say

= 180°(n-2)

%I:Ec.w{n— I]ﬁ':l = |EDC{”_2}

2[240°+(n-1)5°] =180(n-2)

5?[14{II+{H—I}5] =3060(n-2)
240n+5n" —Sn =360n—720
S +2351-360n+720=0
50" —125n+720=0

n* —25n+144=0

n —lon-9n+144 =0
n(n=16)-9(n-16)=0
(n=9)(n—-16)=0

n=%9orlo

Thus, a polygon having 9 and 16 sides will satisfy the condition in the
question.

Exercise 9.3 Page No: 192
1. Find the 20t and n*terms of the G.P. 5/2,5/4,5/8, .........
Solution:
Given G.P.is5/2,5/4,5/8, .........
Here, a= Firstterm =5/2
r= Common ratio = (5/4)/(5/2) =
Thus, the 20t term and nth term
5 | I ’ - -

232/ _(3)(3)"'_(:)’"

20-1
ay, =ar” " =

(1) 55 S

2) (@7 @

2. Find the 12th term of a G.P. whose 8th term is 192, and the common ratio
is 2.

n-1
a =ar’ =

o .I

\
\
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Solution:
Given,
The common ratio of the G.P, r=2
And, let a be the first term of the G.P.
Now,

as = ar81=ar

ar =192

a(2)” =192

a(2)’ = (2)¢ (3)

So, .

i

(2)

Hence,

a, =ar’’ —{%]{3}” =(3)(2)" =3072

b | e

3. The 5th, 8th and 11t terms of a G.P. are p, gand s, respectively. Show
that g% = ps.
Solution:
Let’s take ato be the first term and rto be the common ratio of the G.P.
Then, according to the question, we have
a=arl=art=p..(i)
a=artl=ar =q.. (i
an=anl-1=410 =g (iii)
Dividing equation (ii) by (i), we get

or ff’

ar' p

q

iai- T @)

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

n
oar A

ar’. g

3. o8
i i—

..... )
Equating the vahes of 1> obtained in (iv) and (v), we get
a_s
P g

q' = ps
Hence proved.
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4. The 4t term of a G.P. is the square of its second term, and the first term is
-3. Determine its 7th term.

Solution:

Let’s consider ato be the first term and rto be the common ratio of the G.P.
Given, a=-3

And we know that,

an = artrl

So,as=arr=(-3) P

@a=arr=(-3)r

Then, from the question, we have

(-3) P =[(-3) r]?

=-313=9 /2

=>r=-3
a7=ar’'=are=(-3)(-3)¢=-(3)”=-2187
Therefore, the seventh term of the G.P. is -2187.

5. Which term of the following sequences:

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

Solution:

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

We have,

a=2andr=2v2/2 =12

Taking the nth term of this sequence as 128, we have

g =mr

(2)(v2)" =128

n—1=12

n=13
Therefore, the 13t term of the given sequence is 128.
(ii) Given the sequence, V3, 3, 3V/3,...
We have,
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a=+v3andr=3/V3=+3

Taking the nth term of this sequence to be 729, we have
qo=ar '

Lar’™ =729

tf )(3) " =729
(3):03) =(3)
()7 =(3)

Equating the exponents, we have

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

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

a=1/3andr=(1/9)/(1/3)=1/3

Taking the nt! term of this sequence to be 1/19683, we have
1

19683
Pi .I.-.'l”zlxl.- 1 - I
\3)03) 19683

CIT Iw

\3) A3/
n=">9
Therefore, the 9t 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

—?h =T
N

_—=2x7
x?

x =+l

x =41
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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-r")

We know that, S - 1
-r

_1}.15[1 (0.1)" ]

0.1
[1 {uu

T

[J 13
0.9

).
9”[1 o

:%[1—[[1,|}"]

8. Find the sum to nterms in the geometric progression V7,v21,3V7, ....
Solution:
The given G.P. is \/7, V2 1, 3\/7,

Here,
a=+7and
":I_
]_mflu_l A
7
all-r"
. alir)
|—r
w:f[l— J}}
S, = -
1—+3
\J?’Vl—(xﬁ]
| ) ..
o +“‘,’ (By rationalizing)

4

\.l'l?(l +\,|'I§) ' {3}! B [J
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9. Find the sum to nterms in the geometric progression 1, -a, a%,-a3 ... (ifa
*-1)
Solution:

The given G.P.is 1, -3, a2, -a3 ....
Here, the firstterm = a1 =1
And the common ratio=r=-a
We know that,
a{1=-r"}

-1

i 1efeal® [1 —{—a]"'}

E (-a) ] 1+a
10. Find the sum to nterms in the geometric progression x3, x>, x7, ... (if x #
+1)
Solution:
Given G.P. is x3, x5, X7, ...
Here, we have a= x® and r= x*/x3 = x2
El(l ~t" :I

l=r

S, =

We know that, S

a{l—r"] -“3{1_{"‘:}I1J_ x‘"[]—x?“}

S = L= == .
|—r |—x l—x
' (2+3°
11. Evaluate: ZI )
Solution:
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(2+3)=

= ol -1 -3 -
3 =343 +3+...+3

(2)+¥ 3 =2(11)+ Y 3 =22+H3* (1)
k=l k=l k=l

il g

1
k=1

,_

We can see that, the terms of this sequence 3. 32, 3%, __ forms a GP
And. we lnow

a{r"—l}

Z’a —;(3'—1]

On substituting the above value in equation (1), we get
11

Z[1+3“}-22+%{3"—|:}

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:

Leta/r, a, ar be the first three terms of the G.P.
a/r+a+ar=39/10 ...... (D

(a/r) (@) (ar) =1 ....... (2)

From (2), we have

ad=1

Hence, a = 1 [Considering real roots only]

Substituting the value of ain (1), we get
1/r+14+r=39/10

1+r+r?)/r=39/10

10+ 10r + 10r2 = 39r

10r2-29r+10=0

10r2-25r-4r+10=0

5r(2r-5)-22r-5)=0

(5r-2)(2r-5)=0

Thus,

r=2/5o0r5/2

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 1207
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Solution:
Given G.P. is 3, 32, 33, ...
Let’s consider that nterms of this G.P. be required to obtain the sum 120.
We know that,
s - u(r" —I)

' r—1
Here,a=3 and r=3

3(3"-1)

S =120="L
8-

3" =81
Equating the exponents, we get n= 4
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 nterms of the G.P.
Solution:
Let’s assume the G.P. to be g, ar; ar?, ar, ...
Then, according to the question, we have
a+ ar+ art =16 and ar* + ar* + ar> =128
a(l+r+r*)=16..(1)and,
arr(l1+r+ ) =128 .. (2)
Dividing equation (2) by (1), we get
{u'?{l+r'+rﬁ} 128
c:{l+r+r':) T
r3=38
r=2
Now, usingr =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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_— a [[J"" - ]]

r—1

= § = Eu=E(2" -1)
T 2=1 9

15. Given a G.P. with a = 729 and 7t term 64, determine S-.
Solution:
Given,
a="729 and a; = 64
Let rbe the common ratio of the G.P.
Then, we know that, a, = a 1
ar=ar-1=(729)r°
= 64 =729 r°
r°=64/729
r°=(2/3)¢
r=2/3
And we know that

o all —.'}

=(3) -(2)

= 2187128

= 2059
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 ato be the first term and rto be the common ratio of the G.P.
Given, Sz = -4
Then, from the question, we have
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u{l —J"-'}

S,=-4=—/ (1)

I
And,

as =4 x as

ar* = 4ar?

r2=4

r==+2

Using the value of rin (1), we have

_4;;[1—{2}:}

1-2

for r=2

_u{l—_]
-

4

~4=a(3)
-1

3

=

rf|:| —[—2}:}
Also, —4=————+ for r=-2

L f.r{] —4)
1+2

4o0)

=4 .

Therefore, the required G.P is

-4/3,-8/3,-16/3, ....0r 4, -8, 16, -32, ......

17. If the 4th, 10t and 16t terms of a G.P. are x;, yand z respectively. Prove
that x; y; and zare in G.P.

Solution:

Let abe the first term and rbe the common ratio of the G.P.
According to the given condition,

aa=ar=x..(1)

aw=ar=y..(2)

ae=ar>=z..(3)

On dividing (2) by (1), we get
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x ar’  x
And, on dividing (3) by (2], we get

g

¥
Therefore, x. v, zare in G. P.

18. Find the sum to nterms 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+ 8888 + ... to nterms
= 3[@ +99+999+9999 +.......to nterms]

9
:3_{1{} ) +(10% =1)+(10° =1)+(10" = 1) +....... LtHflE']'[T]S]
:2_{11} F107 +...... nlermss} {] Fl+l+...m Lf:_‘l'l'l'l.*i}-|

g| 10(10" 1)

of 1o-1

g| 10(10" =1)
—] ~—H

g ]

80 oy B

3]““ )-5"

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,%,1/22%2isa G.P.

With the first term, a = 4

Common ratio, r=1/2

We know,

s - a(l-r")
' l—r
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1-01] 44
e L \2 | 32 (32-1)_3I
55 = L] _gl.. 32 ) 4

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~1 and A, AR, AR?, ... AR™! form a G.P, and find the common ratio.
Solution:

To be proved: The sequence, a4, arAR, arrAR?, ...ar-1AR*1, forms a G.P.

Now, we have
Second term  ar4AR
- = =rR
First term aA
Thirdterm  ar° AR’
= =rR

Second term arAR
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 4t by 18.
Solution:
Consider ato be the first term and rto be the common ratio of the G.P.
Then,
ai=a a=ar,a = ar?, as= ar
From the question, we have

B=a1+9
arr=a+9 ..()
&=as+ 18

ar=art + 18 ... (ii)

So, from (1) and (2), we get
a(rr-1)=09 ... (iii)

ar(1- r2) =18 ... (iv)

Now, dividing (4) by (3), we get
m'{l J':} 18

u{r'l—]] 9

-T=2

r=-2

On substituting the value of rin (i), we get
4a=a+9
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3a=9

La=3

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

22. If the pth, gth and rth terms of a G.P. are a, b and ¢ respectively. Prove that
adrbrrcrda=1

Solution:

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

ARPF1=a
ARI1= )
AR1=¢
Then,
aa-rpr-p cp-9

= A9-rx RP>-D (@71 x Arpx Rag¢D (=p) x Ar-9 X Rr-D(p-9

= Ag-rtr-rtr-ax Rpr-pr-q+n+@q-r+p-pg+(pr-p-qr+q
=A" X RO

=1

Hence proved.

23. If the first and the nth term of a G.P. are aand b, respectively, and if Pis
the product of nterms, prove that 72 = (ab)~

Solution:

Given the first term of the G.P is g, and the last term is bA.
Thus,

The G.P.is g, ar, ar?, ar3, ... ar*1, where ris the common ratio.
Then,

b=ar1 ... (1)

P = Product of nterms

= (a) (an) (ar*) ... (ar—1)

=(aXax..a) (rxrx..rml

=gnrl+2 +...(n-1) (2)

Here, 1,2, ...(n-1) isan A.P.

=11{n—l_]

4

N +(n—1]:”;][2+[1‘|—I—I}x]]:n;l[2+n—2]

And, the product of n terms P is given by,
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=(ab)" | Using (1)

24. Show that the ratio of the sum of the first n terms of a G.P. to the sum of
(n+1)"to (2n )" term is ln

terms from r

Solution:

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

a(l-r")

(1-r)

Since there are nterms from (22 +1)% to (2n)th term,

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

a,,(1-r" )

- (1-)

an+1 — arn+1 -1 = art

Thus, the required ratio =

a(.l—r") (1-r)

=0 ar(-r)

1
=5
Thus, the ratio of the sum of the first nterms of a G.P. to the sum of terms
1

from (n+ 1)t to (2n)thtermis 1" -

25.1f g b, cand dare in G.P, show that (a2 + b2 + c2)(b% + c2 + d?) = (ab +
bc + cd)z

Solution:

Given a, b, ¢, dare in G.P.

So, we have

bc=ad ... (1)

b>=ac .. (2)

E=bd ...(3)

Taking the R.H.S., we have

Sum of first n terms =
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R.H.S.
= (ab+ bc+ cd)?
= (ab+ ad+ cd)? [Using (1)]
=[ab+ d(a+ 0)]?
= a2+ 2abd(a+ c) + & (a+ c¢)?
= a*bh? +2a2bd+ 2achd+ d*(a% + 2ac+ &)
= a2+ 2323+ 202+ a2+ 240 + d2 [Using (1) and (2)]
=2+ a3+ 33+ PP+ P+ dad+ dbE+ b+ d
=3P+ 3+ I+ DPX P+ DPBPE+DPE+EP+EXE+ A
[Using (2) and (3) and rearranging terms]
=2PP+E+E)+ PP+ E+d)+E(BP+E+ d)
=(@+DP+&)(P+E+d)
= L.H.S.
Thus, L.H.S. = R.H.S.
Therefore,
(a2 + b? + c2)(b? + 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 (1 and G2 to be two numbers between 3 and 81 such that the
series 3, G1, (2, 81 forms a G.P.
And let abe the first term and rbe the common ratio of the G.P.
Now, we have the 15t term as 3 and the 4th term as 81.
81=(3) (1)°
=27
~ r= 13 (Taking real roots only)
For r=3,
Gi=ar=(3)(3)=9
G=arr=(3)(3)2=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"' +b"!
27.Find the value of nso that «"+5" may be the geometric mean
between aand b.
Solution:
We know that,
The G. M. of aand b is given by Vab.
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Then from the question, we have
A+ —
=ab
a' +b"
By squaring both sides, we get
"u"" + b )
(a" +b")

T2 il Tk T - N
™+ 2™ pE ={uh”(r" +2a"h +h'"}
I:.'_..ll_ +2u-:|lﬁ-:-l +I|l_l|_'.-||_ s [rh.lllr'-'+2{f””h”ll +”h_-.-l
a™ + B = @ "™Mh+ b

2+l i+l T+l T2
" —a" M h=gb " b

a*"'(a-b)=b""(a-b)

F, i+l F o 0
(5] =-(%)
5 "r} \.'Ill} A

2n+l=10 (Equting the exponents)

~

H=

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

numbers are in the ratio **2¥2):(3-2)
Solution:

Consider the two numbers to be aand A.
Then, G.M. = Vab.

From the question, we have
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a+b=6ab A1)

=N [u+f';:]: =36(ab)

Also, )

(a—b) =(a+b) —4ab=36ab-4ab=32ab
— a—-b=~32-[ab

a2 Jab w2

On adding (1) and (2), we get

Ja= (t’& +4\.-'E] \,."E
o= {.3+ Zﬁ]uu—h
Substiuting the vale of a n (1), we get
b= 6:Jab — ffﬁ + 242 ) Jab

.’J—(?'—Z\E}‘U@

b (3-242)ab ~d-2y2
Therefore, the required ratio 15(3+2\. ) ¢ 2 1 ) }

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

prove that the

A+ (A+G)(A-G)

numbers are.

Solution:

Given that 4 and Gare A.M. and G.M. between two positive numbers.
And, let these two positive numbers be aand b.
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So, )
A=tz ()

GM =G =+/ab .(2)
From (1) and (2}, we get

a+b=2A_.(3)

ab= G2 __(4)
Substituting the value of a and b from (3) and (4) in the identity (a — b)? = (a + b)? — 4ab, we have
(a— by =447 - 467 = 4 (A-G?)
(a—bP=4(A+G)(A-G)
(a-b)=2(A+G)(A-G) {3
From (3) and (2}, we get

Za=2A+ 2\,1'{A +G)(A-G)
—a=A+[(A+G)(A-G)

Substituting the value of a in (3), we have

b=2A-A ,J[A rG)(A-G)=A-,/(A+G)(A-G)
Therefore , the two numbers are A + (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 27d hour, 4t 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, 2= 30 and r=2

So, a3 =art =(30) (2)2=120

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

And, as = art = (30) (2)* =480

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

dn+1= art= (30) 21

Therefore, the number of bacteria at the end of #th 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,

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 2nd year, amount = Rs 500 (1.1) (1.1)

At the end of 3rd year, amount = Rs 500 (1.1) (1.1) (1.1) and so on....
Therefore,
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The amount at the end of 10 years = Rs 500 (1.1) (1.1) ... (10 times)
= Rs 500(1.1)10

32.If AM. 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 aand b.
Then, we have

+b
AM.= "2 =8=a+b=16 (1)

GM.=ab=5=>ab=25 (2)

We know that,

A quadratic equation can be formed as,

X2 - x (Sum of roots) + (Product of roots) = 0
xX-x(a+b)+(ab)=0

x> -16x+ 25 =0 [Using (1) and (2)]

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

Exercise 9.4 Page No: 196

Find the sum to n terms of each of the series in Exercises 1 to 7.
1.1X24+2Xx3+3X4+4%x5+..

Solution:

Givenseriesis1 X2+ 2Xx3+3X4+4Xx5+ ..

It’s seen that,

nhterm, an=n(n+1)

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

S = iar._ =ik[k +1)
3

n(n+1)(2n+1) n(n+1)
6 T2

aln+1) 2n+ 3
= ( ]‘ " ]+I|
2 L 3

a(n+1) 2n+4)
" L 1

n(n+1)(n+2)

-
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2.1 %X2%Xx34+2%X3X4+3%X4X5+..

Solution:

Given seriesis 1 X 2X3+2X3X4+3X4X5+ ..

[t's seen that,

nhterm,an=n(n+1)(n+2)

=(n*+n) (n+2)

=m+3n+2n

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

5 =Z|{f_
= Z..fr" +3z.{"1 + Zi!{'
ol k=l =

n(n+1) : 3n(n+1)(2n+1) 2n(n+l)
= + +
2 t 2

B |:H'{H+ 1]}3 . n(n+1)(2n+1)

7

+nln+l)

n{n+1)| n(n+l)
== :

_n(n+)| 7 s dn+ 6
= 5

+2H+]+2j|

e nin+ ]}[n" +5n+'l‘:]

= ”[j:-l-]}l:n: +2n+3n+ﬁ}
) u[u+]}[n[u+2}+3{u+2}]
._l_
n(n+1)(n+2)(n+3)
ot T
3.3x124+5%x224+7x%x32+ ...
Solution:
Given seriesis 3 X124+ 5 X 2247 x 32 4 ...
It’s seen that,
nhterm, apn=(2n+ 1) > =2m + n?
Then, the sum of n terms of the series can be expressed as

[ CLASS XI ]
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.‘?ﬂ—iu;
k=1
=i={2k‘+k:)=1ik;+ik’
kel

u u
. n{n+l) :+n{u+|}(2n+l]
L 2 6
z ; [
" (n+1) 1 n(n+1)(2n+1)
2 6
+1)[

:.r:{n ) ”{”_]}‘zml}
2 | 3
n(n+1)[ 30 +3n+2n+1

2 3
_H{H+]]|_3n:—5n—l
S 2 3

nin+ lj{?.un: +5n+ I}
= ;

4. Find the sum to nterms of the series
I I 1
+ . +...
Ix2 2x3 3x4

Solution:

(Given series is,

It's seen that,
| 1 st e
n" term, a, = o ( By partial fractions )
1 1 ”{” ¥ 1} noon+l
& ==—=
1 2
|
@y =———
=2 3
I Al
a4, =——— ..
3 4
1 1
a4 =—-
oon n+l
On adding the above terms colmmn wise, we get
1 1 1 ] 1 1 1 ]
4, +a, +..+a =|—+—+—+..— || =+—+—+..
2 3 nl 12 3 4 n+l
5 =1- 1 _u+|—|_ n
: n+l n+1 i+ 1

5. Find the sum to nterms of the series 52 + 62 + 72 + ... + 202
Solution:
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Given series is 52 + 62 + 72 4+ ... + 202

It’s seen that,

nhterm,an=(n+4)2=n*+8n+ 16

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

S"—iah—Z[k’+Sk+lﬁj
k=l

k=1

:ikg |8ik | ilb
k=l k=] k=l

IW2n+1) 8 +1
|1(n+ _]( n }+ n(n }+I{#n
[§] 2
MNow. its found that
161 term is (16 + 4)2 = 202
Thus,
161 12=16+] ALELR |
g - (J[ 6+ ]{ 1 }+3> !K[{‘+}+|Iﬁxlﬁ
V] 2
16 (17)(33 Bl=16=(16+1
_(16)(17)(33) ($)x16x(16+1)
(4] 2
:[Iﬁ]{l?}{_m}_l_[H][I(ﬁ,‘l{l?]_zjﬁ
(3] 2
=1496+ 1088+ 256
= 2840
Hence, 5" + 6" + 77 +....... F207 =2840

6. Find the sum to nterms of the series3 X8+ 6 X 11 +9 X 14 +...
Solution:

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

It’s found out that,

an= (nhtermof 3,6,9 ..) X (nh term of 8, 11, 14, ...)
=(3n) (3n+5)

=9n*+ 15n

Then, the sum of n terms of the series can be expressed as
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S, im i[ﬂm#]sxf)
:‘}ik:a—liik
k=l b=l
n(n+1)(2n+1) .15 n(n+l1)

B 6 T2
_3n(n+1)(2n+1) 15n(n+1)
B 2 g

3n(n+1) i
= (2n+1+5)
:3”[2*]]{21!;%6}

=3n(n+1)(n+3)
7. Find the sum to nterms of the series 12 + (12 + 22) + (12 + 22 + 32) + ...
Solution:
Given series is 12 + (12 + 22) + (12 + 22+ 32) + ...
Finding the nth term, we have
an=(12+4+22+32+...... + n?)
_ n{nt1)(2n+1)
— &
n(2n® +3ﬂ-i-1}
fi
_ 2 3ntin
= i

N P - |
- an +r3”‘

_ 1.3
—3'?1

Now, the sum of n terms of the series can be expressed as
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| n(n+l) s 1 xn{n+l}{_»n+l}+ | xn{u+|}

3 @y 2 6 6 2
il 1) (2n+1
:H[n+ ) nin+ ]+[ n+ }+l}
6 2 2 2
”[”"']]_H:-i-ﬂ-l'2h‘+l+|
6 2
_u{n+l]_n:+n+2n+2
6 | 2
Ca(n+1)[ n(n+1)+2(n+1) |
6 2
n[n+]]_(n+l}[n+2}
6 I 2

_n[n+l]:{n+2}

12

[ CLASS XI ]

8. Find the sum to nterms of the series whose nt term is given by n (n+ 1)

(n+4).

Solution:

Given,
an=nn+1)(n+4)=n(m*+5n+4)=m+5n*+4n
Now, the sum of n terms of the series can be expressed as
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v -iu,._ —ik"+5ik: +4iﬁ
k=1 i=1 &=l k=l

n:{n+]}: Sn(n+1)(2n+1) 4n(n+1)
= t '
4 6 2

n{n+1) n{n+|j+ 5{2n+]}+4‘

2 g :{

) ”[H+1}_3n:+31r—'3ﬂn+1ﬂ+24}

2 3

2 b

nl:!?+1} 3 +23n4 34}

n(n+1)(3n* +23n +34)
- 12
9. Find the sum to nterms of the series whose n term is given by n2 + 2~
Solution:

Given,
The nth term of the series as
an =nm*+ 27
Then, the sum of n terms of the series can be expressed as
$I.,=ik"+2“ =ik‘+i:* (1)
k=1 k=1 k=1

Consider ZZ'“ S HEY L
k=1
The above series 2. 22, 23 is a G.P. with both the first term and common ratio equal to 2.

_-.gzk :{_}[[_#zz{z"—y} (2)

2-1

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

S = ik-‘ +2(2" -1) :er 2(2"-1)
10. Find the sum to nterms of the series whose nth term is given by (2n-
1)2
Solution:
Given,

The nth term of the series as:
an=2n-1)2=4n2-4n+1
Then, the sum of n terms of the series can be expressed as
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5. ifu i(alk:—#k—l}
=4ik’—4ik+il
B 4!1’(!?—”[2!?—” 4:‘!(!?-” I
- 6 2 ¢
_ 2”{”_”[l”_”—ln{n-l—]]--h‘

3
_E[EJT: *31?-L-I1}

=n - '—2{n+l}+I]
o

47 +6n+2-6n-6+3

Miscellaneous Exercise Page No: 199
1. Show that the sum of (m + n)th and (m - n)th terms of an A.P. is equal to
twice the m® term.
Solution:
Let’s take aand dto be the first term and the common difference of the A.P,,
respectively.
We know that the &% term of an A. P. is given by
ar=a+ (k-1)d
So,am+n=a+ (m+ n-1)d
And, am-n=a+ (m-n-1)d
an=a+ (m-1)d
Thus,
dm+n+t dm-n = a-+ (m+ 1]—1) d+ a+ (1]7—1]—1) d
=2a+(m+n-1+m-n-1)d
=2a+(2m-2)d
=2a+2(m-1)d
=2[a+ (m-1)d|
= 2am

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS X1 ]

Therefore, the sum of (m + n)t and (m - n)th terms of an A.P. is equal to
twice the mh 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 numbersin A.P.asa-d a and a+ d.

Then, from the question we have

(a-d) + (a) + (a+ d) =24 ... (i)

3a=24
La=8
And,

(a-d) a(a+ d) =440 ... (i)

(8-4d) (8) (8+ d) =440

(8-4d) (8+ d) =55

64 - d>2 =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, 3nterms of an A.P. be S3, Sz and Ss, respectively, show
that S3s = 3 (Sz- S1).

Solution:

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

So, we have
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S, =2 [2a+(n~1d] (D
S, =¥ 2a+(2n-1)d |=n[2a+(2n-1)d | (2)
S, = i” [2a+(3n-1)d] {3

From (1) and (2). we get
8, -85, H[Zu +(2n— I}H’]—%’[lcw[u—]}a"]

{l da+4nd —2d -2a—nd +d |
2 J

=7

2a+3nd n’}
= —F

7

= F—F:[Zu +{(3n- l}d]
Now, In
3(S8,-S,)= 'F} jc,«v{‘_ﬁn—l}{{]:&;_‘ [From (3)]
Hence prm-'ed_.

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

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, /= 399 and

Common difference, d=7

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

Hence, an,=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:

29
5.8y = -(203+399)

:329((,02)
~ (29)(301)

=8729
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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

n=>50

Hence, the sum is

2-4+ﬁ+...+l{l(1:?[3{3]*{5”‘]]{3}1
= iﬂ[4+98]
=(25)(102)
= 2550

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

54+10+..+100= iﬂ[l{i‘j—{fﬂ—l}S]

=10[10+(19)5 ]
=10[10+95]=10%105
=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
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10+20+...+100 = IT}[]—:E{I{}]+{](}— 1)(10)]
=5[20+90]=5(110)=550
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 nbe the number of terms of the A.P.
We know that the n™ term of an A.P. is given by
an=a+ (n-1)d
S0,97 =13+ (n-1) (4)
4 (n-1) =84
n-1=21
n=22
Now, the sum of nterms of an A.P. is given by,
S, = Z[Zu +(m I)d]

.0

5.8y = [ 22(13) +(22-1)(4) ]
=11[26 +84]
=1210
Therefore, the required sum is 1210.
7. 1f fis a function satisfying f(x + y) = f(x) f(y) for all X, y € N such

£(1)=3and3’ £(x)=120

that , find the value of n.
Solution:

Given that,

f(x+py)=f(x) X f(p)forall x, yeEN ... (1)
f(1H)=3

Taking x= y=11in (1), we have
fA+1)=F(2)=f(1) f(1)=3x3=9
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Similarly,
fA+1+1)=fB)=f(1+2)=f(1) f(2)=3%x9=27
And, f(4)=f(1+3)=£f(1) f(3)=3x%x27=81
Thus, £(1), £(2), £(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,
s - u(r" —I)
' r—1

And it’s given that,
’Z:A/'(.\') =120
Hence, the sum of the terms of the function is 120.

lmzs[;r-l]

i-1

e PR,
120==(3"-1)

3" —1=80
3" =81=3"
Ln=4
Therefore, the value of nis 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
S = u(r” —I)
' r—1
Given that the first term ais 5 and the common ratio ris 2.
5(2"-1)
3]

315

2" -1=63

2" =64 =(2)

n=06

Hence, the last term of the G.P = 6t term = ar°-1 = (5)(2)> = (5)(32) =
160

Therefore, the last term of the G.P. is 160.
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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 rto be the first term and the common ratio of the G.P,

respectively.

Given,a=1

B=arr=r

as=art=r

Then, from the question we have

rr+rtr=90

rr+r-90=0

) —I+\a'm_ ~1+4f361 _=1%19
i)

5

=—[0or9

F

o g o ( 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 ar?.
Then from the question, we have
a+ ar+art =56
a(l+r+r)=56
R (N

l+r+r (1)
Also, given
a-1,ar-7,arr - 21 formanA.P.
So,(ar-7)-(a-1)=(arr-21)-(ar-7)
ar-a-6=art-ar-14
arr-2ar+a=8
arr-ar-ar+ a=38
arr+1-2rn =8
a(r-1)2=8..(2)

56

= (r-1) =8 [Using (1)]
l+r+r

7(rr-2r+1)=1+4+r+r
7P-14r+7-1-r-r=90
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6rr-15r+6=0
6r--12r-3r+6=0
6r(r-2)-3(r-2)=0
(6r-3)(r-2)=0
r=2,1/2
Whenr=2,a=28
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.
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.to be T1, Tz, T3, T4, ... T2x
The number of terms = 2n
Then, from the question we have
Ti+ T2+ T3+ ..+ Ten=5[T1 + T3+ ... +T2n-1]
Ti+ T2+ T3+ ...+ T2n=-5[T1+ T3+ ..+ T2n1] =0
T2+ Ta+ ...+ Ton=4[T1+ T3+ ... + Ton1] ...... (1)
Now, let the terms in G.P. be g, ar; arZ, ars, ...
Then (1) becomes,
m'{r"’—l.} ) 4x u{r"' —I}
r-1  r-1  [Using sum of terms in G.P]
ar = 4a
r=4
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 term is 11, then find the number of terms.
Solution:
Let’s consider the termsin AP.tobe g 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 four terms = [a+ (n-4) d|+ [a+ (n-3) d| + [a+ (n-2) d]| +
[a+ n-1)d]
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=4a+ (4n-10) d
Then, according to the given condition,

4a+ 6d=>56

4(11) + 6d= 56 [Since a= 11 (given)]
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.
at+bx _b+ex _c+ (/.\'('\_ £0)

13.Ifa-bx b-cex c—dx , then show that g, b, cand dare in G.P.

Solution:

Given,
be.r_h-r.'J:

a—bx b-ex

On cross-multiplying, we have
(a+bx)(b—cx)=(b+cx)(a—bx)
ab—acx+b*x—bex’ = ab-b’x + acx - bex’
2b%x = 2acx

b =ac

b ¢

. )

b4 cx e+ ax

b—cx c—dx AlSO, glven

On cross-multiplying, we have
(b+ex)(e—dx)=(b—ecx)(c+dx)

he — by + |:"1.1.‘ — e 2 = he + hdx — |:"1.".' —cdx .

207 x = 2bhdx

¢’ =hd

c_d ;
d e W)
From (1) and (2), we get
b/a=c/b=d/c
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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 nterms
in a G.P. Prove that P2R7= Sz

Solution:

Let the terms in G.P. be a, ar; ar?, a3, ... ar?-1...

From the question, we have

fr(.""—l}

(n+1)

i it T { Sum of first # natural numbers is »

... " forms a G.P:I

P'R" = g F™ Y :
a"r"" M (r-1)
()
(r=1)
. :.r{.'""—]} §
()
s

Hence, P2 R7 = S»
15. The p™t, gt and rth terms of an A.P. are a, b, ¢ respectively.
Showthat (q-ra+ (r-p)b+(p-9c=0

Solution:

Let’s assume tand dto be the first term and the common difference of the
A.P, respectively.

Then the nt term of the A.P.is given by a,=t+ (n- 1) d

Thus,

ap=t+(p-1Hd=a..(1)
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ag=t+(g-10)d=>b ..(2)

ar=t+ (r-1)d=rc ..(3)

On subtracting equation (2) from (1), we get
(p-1-g+1)d=a-»b

(p- Q)d a-b

|;|_

P—q ~4)

On subtracting equation (3) from (2), we get
(g-1-r+1)d=b-c
(g-nd=>b-c

Ll (5)
q-1

Equating both the values of dobtained in (4) and (5), we get
a—b b-c

p-q q-r

(a=b)(q-r)=(b-c)(p—q)

aq—bq—ar+br=bp-bq-cp+cq

bp—cp+ecq—agq+ar—br=0
(-aq+ar)+(bp—br)+(-cp+cq)=0 (By rearranging terms)
—a(q-r)=b(r-p)-c(p-q)=0
a(q-r)+b(r—p)+c(p—q)=0

Therefore the given result is proved.

16.1f 2 \" (I |\_ _’
Solution:

(a5 /are in A.P, prove that g, b, care in A.P.
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' i S [ R O o A (O [
Given, a | —+— |,f;| —t— |,c-l—+— are in AP
Vb e} \e a) \a b
(1 LY {1 9273
—+— |-a| —+—
T A '\'H C )/

h[d"‘(‘}_d{ﬁ'l‘:.'} L'{L.H'h} .ﬁ[u‘--{.‘}

5
.fl |.

ol =—4—

] ,;} '

A

h

I."I I'\I
-4{1+1)
Loooa)

ac .'r.'-‘L' Ll'l'lj [l

hra+bhc—agh—ag'c ca+ch-ba-bc

ahe ahe
Pa-a'b+bc-a‘c=cfa-ba+c’b-be
ab(h-a)+c(b’ —a*)=a(c* -b)+bec(c-b)
ab(b—a)+c(b—a)(b+a)=a(c—b)(c+b)+bc(c—b)
{ﬁ—u}(m"‘1+uh+f_'u] :{L‘—ﬁ}[m'-—uh+br_'}
b—a=c-b
Therefore, a. band c are in A P.
17.1f a b, ¢ dare in G.P, prove that (a7 + b7), (b" + ), (¢" + d") are in G.P.
Solution:
Given g, b, ¢, and dare in G.P.
So, we have
~0r=ac... (i)
&= bd .. (ii)
ad= bc ... (iii)
Required to prove (a”+ b7), (b"+ ¢), (" + dr) are in G.P. i.e,,
(b"+ )2 = (ar+ b)) (c" + dv)
Taking L.H.S.
(b7 + )2 = pn+ 2b7c + 22
= (b2)+2b7cn+ ()~
= (ac)"+ 2b"c"+ (bd)" [Using (i) and (ii)]
=arc'+ b'c+ b7 o+ b dn
= a" "+ bren+ a7 dn + b7 dr [Using (iii) ]
=c"(a"+ b") + dv(a"+ b")
=(a2+ b7 (¢ + dv)
= R.H.S.
Therefore, (a7 + b7), (b" + ¢"), and (¢ + d”) are in G.P
- Hence proved.
18. If aand b are the roots of x2 - 3x + p = 0and c, dare roots of x2 - 12x +
q = 0, where g, b, ¢ d form a G.P. Prove that (¢ + p): (g- p) = 17:15.
Solution:
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Given aand b are the roots of X2 -3x+ p=0
So,we have a+ b=3and ab=p ... (i)
Also, cand dare the rootsof X2 - 12x +qg =0
So,c+ d=12and cd= q ... (ii)
And given a, b, ¢, dare in G.P.
Let'stake a=x b= xr, c= xr?, d = x13
From (i) and (ii), we get
x+ xr=3
x(1+n=3
And,
xr* + xr3 =12
x(1+n=12
On dividing, we get
.l’.l":“ Fr) 12
.T[]“+r} 3
ri=4

r=12

Whenr=2,x=3/(1+2)=3/3=1
Whenr=-2,x=3/(1-2)=3/-1=-3
Case I:

When r=2 and x=1,

ab=xr=2

cd= xtr° =32

g+p 3242 34 17

(g+p):(g—p)=17:15

Case II:
When r=-2, x=-3,
ab= x’r =-18

cd= x*r» =- 288

q+p _ —288—-18 _ =306 __E

g-p -288+18 =270 15

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

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

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

a:b (m+\"m' -n ):(m—\"m‘ -n )

Show that
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Solution:
Let the two numbers be aand bA.
AM = (a+b)/2 and G.M. =Vab

From the question, we have
a+b m

2Jab  n
(a+b)
4(ab) n
dahm’

n

{u +f1]|'l -

_,-} .
{ﬂ_l_h}:._w"ah m {]}

n
By using this in identitv (a - b)2 = (a + b)? - 4ab. we get

; dab(m’ —n’
(a— h] dabm’ ————4dab = Q

n

_x.'uhxjm: -n
{u—h]=7 ik

Adding (1) and (2}, we get

o ]
e

2Jab | = 2
[m+wn -n

2g=
n

q"afl

a= (m+\."m:—n:]
"

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

I'_ "_
2ab Nab | 5 3]
h= m— (m+x.l'm —n }
i /
[
SJab J{

= m— \.' .FH ) F?
" T

= m (j” —M'HF: - H': )

f

[ ,F:. ¢ . —
A n \ 3 3 )
” (”H_\er_ —!?'J (m+ v —n j
u__n :

Sdlb=—=— == —

Jab | - TE— I e T )
[:u—u'lm 5 ] (m VT —n :
n ;

Therefore. a : b =[m+w"m‘ -n ):(m—wu' —-A ]

20.1f g b, carein A.P,; b, ¢ darein G.Pand 1/c, 1/d, 1/e are in A.P. prove
that g, ¢ eare in G.P.

Solution:

Given a, b, care in A.P.

Hence, b-a=c-b .. (1)
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And, given that b, ¢, dare in G.P.
So,&=0bd ...(2)

Also, 1/c,1/d, 1/e are in A.P.
So,
11
d - ¢

~

I "
—_—=— sasl P
d ¢ (3)

Now, required to prove that g, ¢, eare in G.P. i.e., ¢ = ae
From (1), we have
2b=a+c
b=(G@+c)/?2
And from (2), we have
d=c?/b
On substituting these values in (3), we get
26 1 1
— = — 4

11
e d
|
e

i c &
ll:_{..'—u} 1 1
- =—+
2 c €
a+c e+c

¢’ e
a+c _ e4+C
(a+c)e=(e+c)e
L': e
Therefore, a, ¢, and eare in G.P.
21. Find the sum of the following series up to nterms:
(i)5+55+555+ ... (ii)) .6 + .66 +. 666 + ...
Solution:
(i) Given, 5 + 55 + 555 + ...
LetS,=5+ 55+ 555+ ... up to nterms
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&
= ;‘I[*}+99+‘}“}‘}‘+...lu n lerms‘.]

i

:;;.._{ln_l}‘*(m"—|]|+{lﬂ"—|]|+...m n [t’l‘JTIH:|
:{‘::{.]ﬂ+lt}-' +10°+ .1 lerm&;}l—{l +1+...n IETITIF-}]
s[10(10" 1)
“o9l 10-1
s[10(10"-1)
== : -n
ol 9

f'ﬂ{m }—‘:’i
81 9

(ii) Given, .6 + .66 +. 666 + ...

LetS»=06.+ 0.66 + 0.666 + ... up to nterms
=6[0.140.11+0.111+...ton terms]

= g[{}.‘l +0.99+0.999 +...ton terms]

[ 7

f k' f Y
o __lJ J+| I———] mntenm}
'3?__ 10
== {I+]+...ntennh}——| L+L+ |1t-:rms;|
3 10 10 10 J
]-.I' ] 'y
2 | 10 )
- — r]—_
] T
10
2 2 0
= S 10
3& b ‘}l }
2 2
Bl | 55 1
3“ 2'."{ J
22. Find the 20t term of the series2 X4+ 4 X 6+ 6 X 8 + ... + nterms.
Solution:

Given seriesis2 X4+ 4 X 6+ 6 X 8 + ... nterms

~nhterm=a,=2nX (2n+2)=4n*+4n

The 20th term,

a0 =4 (20)2+4(20) =4 (400) + 80 =1600 + 80 = 1680

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

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

The given seriesis3+7 + 13 + 21 + 31 + ...
S=3+74+13+21+31+ .4 apn1+ an
S=34+7+13+21+ ..+ an-2+ an-1+ an

On subtracting both equations, we get
S-S=[3+7+13+21+31+.+ar1+an)]-[3+7+13+21+31+
ot an-1) + an|
S-S=3+[(7-3)+A3-7)+(21-13)+ ...+ (an- an1)] - an
0=3+[4+6+8+ ..(n-1)terms] - axn

an=3+[4+6+8+..(n-1) terms]

:ﬂa“=3+{g\[3~<4+[n—l—l}3}
- J

:3+|T “:'\|[s+[n—z}2]

=J+{n;|}[2n+4]
=3+(n-1)(n+2)
=3+(n’+n-2)

=n°+n+l

.'.Zﬂh:Zk:+ik+z

k=1 k=1 k=1 k=1
n(n+1}2n+1) n{n+1
_n( ](( ), {,, .
il i

_{n+|}{3n+]}+_‘a{n+l}+ﬁ}

1

(&)

[ 2n? +3n+]+3n+3+1
5

[ 2n? +6n+10
=n| ——————
s}

| R 5
= —{11' +3n +‘_':a}
3

24.1f S1, Sz, S3 are the sum of the first n natural numbers, their squares and
their cubes, respectively, show that 9522 = S3 (1 + 8S1).

Solution:

From the question, we have
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S, - n{n+1)
2
_nf(n+1)
4

n
Here, 51{1 +8S, )=

2

Y(n+1) ]*tin[n+|]
4

n’(n+1) -

_|+4n’+4n:

_ 11-'{|1+1}_{2”+”_.

- __I'l{n I ]}{;_,n I I]—.:

= ; r

Also, '1}?-_::1' -0 Ln {n + I}[%I'J + I}J
(6)

1L11('1+|}{311+|]'1
36 |
[ +1){(2n+1 T |
n(n )i n+1)] "

Therefore, from (1) and (2), we have 9S22 = S3 (1 + 8S1).

Por+2 14243
25. Find the sum of the following series up to nterms: ! T3 134
Solution:
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n(n+1) i
The n' term of the given seriesis 2 ;23,34 4 p° 2
1434 54,4 (20-1) 143+5+..+(2n-1)

Here, 1,3,5,...1 20 —I] is an AP, with first term a, last term {211—]} and number of terms as n
So,
= n :
1+3+5+ +[2n—l}=ﬁ[fxlﬂ\n—l]f]:n

And.

k) 2 n 2 .
-’*..=n (nfl} :[n ) =l.—,—+ln+l
4n- 4 4 2 4
Tome: o BT e
S=%a. =% | - K +-K+—
! ; ; ;LA 2 4J
-
=ln[“+l}{'"+]]+l”{]Hl}+ln
4 6 g 5, 4
nl:(n+I){2n+I)+{':|:n+|]+{'::|
- 24
n[in' +3n+] +{m+h+h:|
B 24
|1{2|1:+‘}r1+I3)

24
26. Show that
1x2% +2x3? +..4+nx(n +l)3 3n+35
Px242°x3+...4n"x(n+1) T 3n+l
Solution:
nh term of the numerator = n(n+ 1)2=m+2m2 + n
nh term of the denominator = m2(n+ 1) = m + n?
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1%27+2x3 4. .+nx(n+1)’ _;H“ B E{KE+EK;+K) (1)

Px2+2°x3+..+n’x(n+l) (K LK
Y. K% )

Here.i{ﬁ"+2[-;:+lc;]
K

n’(n+1) +2 n[n—l][2n+I]+n[n+I]

4 i .
"{"1' ) “(“_’1 I)+%{2n+l)+lw

2 b

n(n+1)[ 3n’ +3|1+En~—4—r6]

;I
UK/ T 10]
I")‘ L

nin+1)r_ .
{ } 3n'~—(‘.r11+:'~n+lﬂ'}
12 G

il +1}'_3n[11+2]+5{n +2}J

_n(n+1)(n+2)(3n+5) "
- 12 (2)
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Ah“-i{l( + K- J_“ ["4"'” "{“-l::j{lnﬂj
|1{|| k1l |—n -rl+I}

1[23
1)

ll+ 3n+3n+4n+2 |

+1

— {n ][ £ Tn+2]
I'ﬂ .

_n(n+1)

12

nn+1)
12

[?m: *Emvn+2]

[3xl[n+l]+]{n+2}]
~n(n+1)(n+2)(3n+1) (3)

R 12
From (1), (2) and (3), we obtain
n(n+1)(n+2)(3n+5)

1x2% +2x3* +..+nx(n+1)° 2

IPx2+2%%3+..+n" x(n+1) B n(n+1)(n+2)(3n+1)
|-fl

n(n+1)(n+2)(3n+5) 3n+5
) n(n+1){n+2)(3n+1) BETES
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)
[t'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.
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So,6000 =500+ (n-1) 500

14+ (n-1)=12

n=12

Now,

The sum of the AP =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% 0of 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

18- .
+.1000+2000+....+18000 = —[ 2(1000) +(18-1)(1000)

=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
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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 8t set of the letter is mailed.

Solution:

It's seen that,

The numbers of letters mailed forms a G.P.: 4, 42, ... 48

Here, first term = 4 and common ratio = 4

And the number of terms = 8

The sum of nterms of a G.P. is given by

S = u(r' I)

r—1

4(4°-1) 4(65536-1) 4(65535)
“ 41 3 3
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 8t 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 15t 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
10000 + 500+ 500 + ...+ 500

Mikmes So, the amount in the 15t year = Rs
=Rs 10000 + 14 x Rs 500
=Rs 10000 + Rs 7000

=Rs 17000
Rs 1000045004500 +....+ 500

And the amount after 20 years =
=Rs 10000 + 20 X Rs 500
= Rs 10000 + Rs 10000
=Rs 20000

S =4(21845)=287380
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Therefore, the amount in the 15t 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.
4

4
15625 x —x —X....X —
5 5 5

" sine  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 xto 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

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
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75x = 68x —x* + 544 - 8x
X +75x-60x-544 =0
x+15x-544=0

X +32x=17x-544=0
x(x+32)=17(x+32)=0
(x=17)(x+32)=0
x=17 orx=-32

As xcannot 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
is17.

But, due to the dropping out of workers, the number of days in which the
work is completed
= (17 +8) =25

% 3k %k 3k %k %k %k sk %k %k %k k %k %k %k %k %k %k %k %k %k %k k k
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