Chapter — 9 Sequence & Series

Miscellaneous

Q.1 Show that the sum of (m + n)™ and (m — n)" terms of an A.P. is equal to twice the m™ term.
Sol:- Let a and d be the first term and the common difference of the A.P. respectively.
It is known that the ™ term of an A. P. is given by

ar=a+(k-1)d

Samip=at+t(m+n-1)d

am-n=a+(m—-n-1)d

am=a+(m-1)d

Spintan p=atr(mtn-1)d+a+(m-n-1)d

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

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

Thus, the sum of (m + n)™ and (m — n)™ terms of an A.P. is equal to twice the m™ term.

Question 2:

If the sum of three numbers in A.P., is 24 and their product is 440, find the numbers.
Sol:- Let the three numbers in A.P.be a —d, a, and a + d.

According to the given information,

(a-d)yt(@+@+td)=24...(1)

= 3a=24
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~a=38
(a—d)a(a+d)=440 ... (2)
= (8 —d) (8) (8 + d) = 440
= 8-d)(8+d)=55

=64 -d* =55
=>d=64-55=9
=>d==+3

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

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

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

Sol:- Let a and b be the first term and the common difference of the A.P. respectively.

Therefore,

.oon

h,:?[luﬂn N il
5 —E 2a+(2n I]cf]—j?("‘r+{2n I]ﬁ'-| (2)
w¥y = 2 s i — Lk saal &
S, =>"[2a+(3n-1)d ] -(3)

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

3 ”{ da+4dnd - 2d —2a—nd + dl

2 J

_i_r[2a+3rm'—n'}

-

=’—; 2a+(3n-1)d|

-

“3(8, —s._}z"; 2a+(3n-1)d]=S, [From (3)]

Hence, the given result is proved

Question 4:

Find the sum of all numbers between 200 and 400 which are divisible by 7.
Sol:- The numbers lying between 200 and 400, which are divisible by 7, are

203,210,217, ... 399

~First term, a = 203

Last term, / = 399

Common difference, d =7

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

~a,=399=a+mn-1)d

=399=203+m-1)7

=7m-1)=196

=>n-1=28

=>n=29

Created By Kulbhushan www.kulbhushan.freevar.com



29
74 = -

-8, (203+399)

2
T2
=(29)(301)
~ 8729

(602)

Thus, the required sum is 8729.

Question 5:

Find the sum of integers from 1 to 100 that are divisible by 2 or 5

Sol:- The integers from 1 to 100, which 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.

=100=2+(n-1)2

=>n=50
14464 quu—m[? “]+{‘3ﬂ—ﬂ{’-’}]
R e _? _‘l_ . I
50
= [4+98]
=(25)(102)
=2350

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

This forms an A.P. with both the first term and common difference equal to 5.
~100=5+(n-1)5

= 5n=100

=>n=20
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S5 4+10+..4+100 = 3“[:{5)4:0—1)5]

5
=10[10+(19)5]

= l{J[I[]+{J5]= 10105
=1050

The integers, which are divisible by both 2 and 5, are 10, 20, ... 100.
This also forms an A.P. with both the first term and common difference equal to 10.

2100 =10 + (n 1) (10)

= 100 = 10n

=>n=10

10420+ +1nn—m'ﬂ{m]+(1n—l}{m]]
10+20+...+100=— 2 |

=5[20+90]=5(110) =550

~Required sum = 2550 + 1050 — 550 = 3050

Thus, the sum of the integers from 1 to 100, which 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
Sol:- The two-digit numbers, which when divided by 4, yield 1 as remainder, are
13,17, ... 97.

This series 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 givenby,a,=a+n-1)d

297=13+ (n-1) (4)
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=4 (n-1)=84
>n—-1=21
=>n=22

Sum of n terms of an A.P. is given by,

S, =%:|:2fr+{u— I]ﬁ’]

58S, = 212 22(13)+(22-1)(4)]
=11[26+84]
=1210

Thus, the required sum is 1210.

Question 7:

fle+y)=rf(x)f(y) forallx,yeN

If f'is a function satisfying such that

f(1)= Jandi,f'{r} =120

, find the value of n.

Sol:- It is given that,

f@+y)=f(x) % f(y) forallx,y €N ... (1)

J(1)=3

Taking x =y = 1 in (1), we obtain
SA+D=f2Q)=f1)f(1)=3x3=9

Similarly,
SA+T+D)=fB)=fA+2)=f(1)f(2)=3x9=27
S@=71+3)=,(1)f(3)=3x27=81

~ (), f2),f3),...,thatis 3,9, 27, ..., forms a G.P. with both the first term and common ratio
equal to 3.

Created By Kulbhushan www.kulbhushan.freevar.com



~ cr{}""—]}

5 =

It is known that, r—1

> f(x)=120

It is given that, =

Thus, the value of n is 4.

Question &:

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.

Sol:- Let the sum of n terms of the G.P. be 315.

It is known that,

It is given that the first term a is 5 and common ratio 7 is 2.

315 5{; _]1}
— 2" _1=63
=2"=64=(2)
=n=0

~Last term of the G.P = 6" term = a+° ' = (5)(2)° = (5)(32) = 160

Thus, the last term of the G.P. is 160
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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.

Sol:- Let a and r be the first term and the common ratio of the G.P. respectively.

a=1
_ 2
ay=ar =r
_ 4
as=ar =r

2 4
~r +r =90

=+ -90=0

==10or9

L 14414360 —1++361  -1+19
2

7

Sr==%3 ( Taking real roots )

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 arithmetic progression. Find the numbers.

Sol:- Let the three numbers in G.P. be a, ar, and ar’.
From the given condition, a + ar + ar* = 56
Sa(l+r+r7)=56

1i]
—a= 3
I+r+r (1)
a—1,ar-1, ar* — 21 forms an A.P.
alar—=T)—(a—1)=(ar* =21) = (ar—"7)

Sar—a—6=ar—ar—14
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=ar’—2ar+a=8
=ar—ar—ar+a=38
=a(*+1-2r)=38
Sa(r—-17=8...(Q2)

56 T
_b—jﬂ(j‘—]]-' =3
l+r+r ’

=707 = 2r+ 1) =1+r+/
=>7 - 14r+7-1-r—1*=0
= 67— 15r+6=0

= 67— 12r-3r+6=0
=>6r(r-2)-3r-2)=0

=>(6r-3)(r-2)=0

b | —

Whenr=2,a=28

¥ = 1 ,a=32
When 2

Therefore, when » = 2, the three numbers in G.P. are 8, 16, and 32.

F=

1
When 2 the three numbers in G.P. are 32, 16, and 8.

Thus, in either case, the three required numbers are 8, 16, and 32.
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Question 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.

Sol:- Let the G.P. be Ty, T,, T3, T4, ... T»,.

Number of terms = 2n

According to the given condition,

T +To+Ts+ ... 4Ty, =5[T1 +Ts+ ... +Tp, 1]

ST +To+Ts+...+Ty-5[T1+Ts+... +T2] =0
S>Ty+Ta+ ...+ Ty =4 [T +Ts+ ... + Tl

Let the G.P. be a, ar, arz, ar3,

_ m'(r" - l.} - 4x:;{a'" - I)
o1 r—1

= ar=4a

= r=4

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

Question 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.

Sol:- Letthe AP.bea,a+d,a+2d,a+3d,...a+(n-2)d,a+(n-1)d.
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]
tla+n-1)d]

=4a+ (4n-10)d

According to the given condition,
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4a+6d=>56

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

=>d=2

w4a+(4n-10)d =112

= 4(11) + (4n—-10)2 =112

= (4n—10)2 = 68

=24n-10=34
> 4n=44
>n=11

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

Question 13:

a+bx b+ex c+dy
= = (x = 0)
Ifa—bx b-ex c—dx , then show that a, b, ¢ and d are in G.P.

Sol:- It is given that,

a+hx  bh+cx

a—hy  bh—ox
= {u +hx}{h —r;,r} = {h + n:',*.‘}{u - .h,-.;}
— abh—acx+ b’ x—bex” =ab—b x+acx—bex’
= 2h°x = 2acx
= b =qc

h
j S

o

|
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b+cx o+ dy
Also. =

h—ecx c—dx
= (b+ex)(c—dx)=(b—cx)(c+dx)
= he —bdv+c’x —edx’ = be+bdx —¢’ x —cdy’

= 2¢”x = 2hdlx

= ¢ =hd
¢ d

=>—=— -2
d ¢ {)

From (1) and (2), we obtain

Thus, a, b, ¢, and d are in G.P.

Question 14:

Let S be the sum, P the product and R the sum of reciprocals of # terms in a G.P. Prove that P’R”

Sol:- Let the G.P. be a, ar, ar’, ar’, ... a’" ...

According to the given information,
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) o ~ (n+1)
=a r ! < Sum of first # natural numbers 1s s

ff,l"”

1(r" -1
_ {’ )=< ! [ Lr... ¢ forms aG.P]

(r'— l] ar"™

r' =1

ar”'(r=1)

P (i) |

PR = -
.'_'.'”,I""lr'l_]:l (n"_ l}

- " [r” -1 }

(1Y

_ u[r” —]) ’
(r=1)

- Sn’l

Hence, P*R"=§"

Question 15:

The p®, ¢™ and ™ terms of an A.P. are a, b, ¢ respectively. Show that
(q—r)a+(r—p)b+(p—q)c=0

Sol:- Let ¢ and d be the first term and the common difference of the A.P. respectively.
The n™ term of an A.P. is given by, a,= ¢+ (n— 1) d
Therefore,

a,=t+(p-1)d=a...(1)
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ag=t+(q-0d=>...(2)
a=t+(@r—-1)d=c...(3)

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

>pP-qgd=a->b

. a-b
= .(4)

=

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

=>(@-rd=b-c

-(3)

=d=
q-r

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

a—-b b-c

p-q q-r
=(a-b)(q-r)=(b-c)(p-q)

= ag—bg—ar+br=bp-bg—cp+cq

= bp—cp+eq—ag+ar—hr=1

= (-aq+ar)+(bp—br)+(-cp+cg)=0 (By rearranging terms)
= -af{q-r)=b(r-p)-c(p-q)=0
=a(gq-r)+b(r=p)+c(p—q)=0

Thus, the given result is proved.

Question 16:

11y (1 I 1)
| —+— |.hL—+— o —+—
i ¢ a) \a blaein AP, prove that a, b, ¢ are in A.P.
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11y (1 |] [l ]
—+— b —+— || —+—
b« L" & a bJarein AP.

(a+c) ~ a(b+c) B clath) bla+c)

ac be ah ac

ba+bec—ab-—ac ca+ch-ba-bc

abc abe
=ba-a'b+be-a'c=c’a-ba+c’b-be
= ah{.ﬁ—r::}+ L'(h: —r.’.':) :a[c: —h:]+hc‘[r—h}
=ab(b—a)+c(b—a)(b+a)=a(c—b)(c+b)+bc(c—b)
= (b—a)(ab+ch+ca)=(c—b){ac+ab+bc)

= h—-g=c-h

Thus, a, b, and c are in A.P.

Question 17:

[f:" +h")‘ (e’:” +c" J.{:‘” +d"

Ifa, b, ¢, d are in G.P, prove that ‘are in G.P.

Sol:- It is given that a, b, c,and d are in G.P.

wbr=ac ... (1)
¢ =bd...(2)
ad=bc ... (3)

It has to be proved that (a" + b"), (b" + "), (¢" + d") are in G.P. i.e.,
B+ Y= (d + B (" + )

Consider L.H.S.

B+ Y = B+ 2B+

— (bz)n+ 2bl’lcl’l + (CZ) n
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= (ac)" + 2b"c" + (bd)" [Using (1) and (2)]
=d" "+ b+ M+ d"

=d" "+ b'c"+ad"d +b"d" [Using (3)]
=+ B+ d (@ + DY)

— ) ()

=R.H.S.

LB+ =(d B (" +

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

Question 18:

If @ and b are the roots of * —3¥+tp=0and ¢, d ;0 o616 of * —120+¢ = [}, where a, b, ¢, d,
form a G.P. Prove that (¢ + p): (¢ —p) = 17:15.

Sol:- It is given that a and b are the roots of x*— 3x +p =0
~at+b=3andab=p ... (1)

Also, ¢ and d are the roots of * | 2x+g=0

~ctd=12andcd=gq ... (2)

It is given that a, b, ¢, d are in G.P.
Leta=x, b=xr,c=xr2,a’=xr3
From (1) and (2), we obtain
x+xr=3

=>x(1+r)=3

X+ xr° =12

=>x7(1+r)=12
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On dividing, we obtain

xr:[IH'} 12

x(1+7) 3
=’ =4
= r=12
3
When r=2,x= 3 =—=]
1+2 3
When r:—E,x:i:i:—B
1-2 =1
CaseI:

When =2 and x =1,
ab=x*r=2
cd = x4 =32

g+p 32+2 34 17

Tg-p 32-2 30 15
e, (g+p):lg-p)=17:15
Case II:

When r=-2,x=-3,
ab=xr=-18

cd =x"r" =—288

_q+p=—283—|3:—3ﬂ6:E
Cg-p -288+18 =270 15

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

Thus, in both the cases, we obtain (¢ + p): (¢ —p) = 17:15
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Question 19:

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

ach [m+\.."m" — i ) :{m—\."m" —.F‘T")

Sol:- Let the two numbers be a and b.

_a +h
AM 2 andGM. = Jab

According to the given condition,

a+h m

E‘Jra?_n

[H + h}: B m

4(ab) n
. {u h }_- _ 4uhﬂ:.'rr
n
= (a+h)=24bM ()
n

Using this in the identity (a — b)* = (a + b)* — 4ab, we obtain

2 _ dabm’ dab 4“"”{'”: _”:)

(a=b) 3

"
2JabmT —n”
n

i

=>{cr—h] =

—
)
e

Adding (1) and (2), we obtain

2Jab ¢ —
2a= Lm+ NPT
H !
1h r—
—= g = M m —n
"

Substituting the value of a in (1), we obtain
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j\l \l A i
h== ab n — ub(nH—v‘m'—n'}
H

M
WJah Jah —
_Ng - d AT =
i i)

= :h [f}:—ﬂm: —n:]
W 2 2 ) .
p (m+ m'—n') (m+x.'m'—n‘)

Il
Laih=—=

b

ah
ih N

\f"_(m_m) (m—u'm"—n")

Thus. a :h=(m+m];(m_m]

Question 20:

111

Ifa b, carein A.P,; b, ¢, dare in G.P and ¢ "d ¢arein A.P. prove that a, c, e are in G.P.
Sol:- It is given that a, b, c are in A.P.

~b-—a=c-b...(1)

It is given that b, c, d, are in G.P.

wct=bd... (2

1 1
Also, ¢ "d ¢ arein A.P.

d ¢ e d

2 1 1

~_2.12 (3
el c+e [ }

It has to be proved that a, c, e are in G.P. i.e., & =ae

From (1), we obtain
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2h=a+c

a+ec
—=h=

From (2), we obtain

d=
b

Substituting these values in (3), we obtain

= (a+c)e=(e+c)e
— e+ o8 =ec +r.':

== ¢ = e

Thus, a, ¢, and e are in G.P.

Question 21:

Find the sum of the following series up to n terms:
(1) 5+55+555+ ... (i1) .6 +.66 +. 666 +...

Sol:- (1) 5+ 55+ 555+ ...

LetS,=5+55+555+..... to nterms
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= §[9+99+999+...m n terms|

=§:{m_l}+(mj_|J+{m;—|)+...mntenm]
:i:{:]ﬂﬂf}f H10° + .1 termx)—{lﬂ +..0 lf::]'ITIH-)]
5[ 10(10" -1)

9l j0-1

s[10(100-1) |

=—| ———-—1n

9 9

50 - _S_n

—a(m 1) 5

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

Let S, =06.+0.66 +0.666 + ... to n terms

=6[0.140.11+0.111+...ton terms]

]

[0.940.99+0.999 +...to n terms|

I | 1
| =— |+| 1l =— |+| | = — | +...to n terms
10 10 10°
| I I
(I+14.nterms)——| 1+ —+—+_.nterms
i 10 10 107
i ."'I I(.l\In
Ly _A1oJ
o) _ ]
I \ 10
2 1
n——x 0] 107")
30 9°
n———(1-10")

Created By Kulbhushan

www.kulbhushan.freevar.com



Question 22:

Find the 20™ term of the series 2 x 4 + 4 x 6 + 6 x 8 + ... + n terms.
Sol:- The given seriesis 2 x4 +4 x 6 +6 X 8 + ... n terms

~ n™ term = a, = 2n x (2n +2) = 4n* + 4n

ax =4 (20)* + 4(20) = 4 (400) + 80 = 1600 + 80 = 1680

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

Question 23:

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

Sol:- The given seriesis 3+ 7 + 13 +21 + 31 + ...
S=3+7+13+21+31+...4a,1%a,

S=3+7+13+21+....ta,_»ta,_1t+a,

On subtracting both the equations, we obtain
S-S=[3+7+13+21+31+..+a,1ta,)]-[B+7+13+21+31+...ta, 1)+ a,
S—S=3+[(7-3)+(13-7)+Q21-13)+... +(a,—a,1)]— ax

0=3+[4+6+8+... (n-1)terms] —a,

ay=3+[4+6+8+ ... (n—1)terms]
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=3+~ |[8+(n-2)2]
-1
=340 }{2n+4]
=3+(n-1)(n+2)
=3+(n"+n-2)
=n"+n+l
a, = kK'+Y k+ 1
k=1 k=1 k=1 k=1
:n(n+|](2n+]}+n(n+|}+n
6 2
(n+1)(20n+1)+3(n+1)+6
=n
| &)
_n_2n1+3n+]+3n+3+6
i f
_2|1:+ﬂn+lt]']
=n| —
i 6
:E(n:+3n+5)

Question 24:

If' Sy, Sy, S5 are the sum of first # natural numbers, their squares and their cubes, respectively,
057 =g :

show that %5, =5, (] +35))

Sol:- From the given information,
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nin+l
NI
_rﬁ{n+l]3
4

o 101) -0, S )

s,

- n1{n+1}'[]+4"3 +4n]

_ i (n+1}_ {2n+l]1

:|ir'|i:11+1:|{2n+l]:|J 0

4 3
n{n+1)(2n+ 1}]
(6)

=;—ﬁ[r1{n+]}(2n+I]T

_ [n{n +1)(2n+ I]i|J
._1_

Also, 9S; :9[

( 41 — .
Thus, from (1) and (2), we obtain °>: = 5 (1+85))
Question 25:

P r+2 PF+2 43
+ +

Find the sum of the following series up to n terms: 1~ 1+3 1+3+5

nin+1) :
P+2 +3 +.. 40" 2

1+345+..+(2n-1) 143454..4(2n-1)

Sol:- The n™ term of the given series is
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Here, 1,3.5,...(2n=1) is an A.P. with first term a, last term {211—]} and number of terms as n

2143454 +(2n-1)=2[2x1+(n-1)2]=n’

4

n*(n+1)" (n+1)’ 1,1

Sa = 5 = =—Nn +—Nn+—
4n- 4 4 2 4
- =1 . 1 1
S8 =% 4. = — K +—K+—
' ; : i\ 4 2 ‘J
5
=ln(11+l}[-n+]]+l11[11+1}+ln
4 o 2 2 4
|1|:{n+|}(2n+1]+{j[n+I]+{'1]
- 24
|1|:2n"+3n+l+{u1‘|+(}+f}:|
B 24
|1(2|1:+‘}n+l3)
- 24

Question 26:

1

1%2%+2x3" +.+nx(n+1)  3n+5

1A I b -
Show that I"%x24+2°=%3+...+n x{n+|) In+1

Sol:- n™ term of the numerator = n(n + 1)* =n’ + 2n* + n

n'™ term of the denominator = n’(n + 1) = n’* + n’*
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1x27+2x3 4. 4+nx(n+1) _gu“ B ;(1\ +2K’ +K) (1

IP%2+2° %3+ ..+n x(n+1) iﬁu i[H"+K:}
k=1

EIere.i[R‘+2H:+K]
K=I

:n:{n+I]j +2n{n+|][2n+|]+n[n+lj
4 6 2

_ n(n2+ 1} _n[n2+ I}+§{2n+l)+|]

2 6

_n(n+1)[ 3n? +3n+8n+4+6}

="{"+1}'3n-‘+|ln+|f}]
12 L

1) .
:“(“ } 3n'+6n+5n+1t}:|
12 -

n(n+1)

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

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

12

n 2 2 A
Also, (K3+K:):Il (n+1) +I'I{ﬂ+|]{-n+]]
K=l 4 6

n(n+1) n[n+|]+2n+l}

2 3

2 6
= n(n+1) 3n:+?n+2J
12
n(n+]}

_ ll("”}{.‘:n" +3n +4n+2}
[
[

3n3+6n+n+21

= —[3n[n+2]+ l(n+2}]

=n(n+]}{n+2}{3n+l] (3
12

Lad
L

From (1), (2), and (3), we obtain
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n(n+1)(n+2)(3n+53)
+..+nx(n+1) _ 12
4

wtnix(n+1)  n(n+1)(n+2)(3n+1)

12

n(n+1){n+2)(3n+5) _3n+5
n+1)(n+2)(3n+1)  3n+1

Thus, the given result is proved.

Question 27:

A farmer buys a used tractor for Rs 12000. He pays Rs 6000 cash and agrees to pay the balance

in annual installments of Rs 500 plus 12% interest on the unpaid amount. How much will be the
tractor cost him?

Sol:- It is given that the farmer pays Rs 6000 in cash.

Therefore, unpaid amount = Rs 12000 — Rs 6000 = Rs 6000

According to the given condition, the interest paid annually is

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

Thus, 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)

Now, the series 500, 1000, 1500 ... 6000 is an A.P. with both the first term and common
difference equal to 500.

Let the number of terms of the A.P. be n.
% 6000 =500+ (n—1) 500
=>1+nr-1)=12

=>n=12

12, :
=-=[2(500)+(12-1)(500) | = 6[1000+5500] = 6(6500) = 39000
~Sum of the AP 2 ' '
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Thus, total interest to be paid = 12% of (500 + 1000 + 1500 + ... + 6000)
=12% of 39000 = Rs 4680

Thus, cost of tractor = (Rs 12000 + Rs 4680) = Rs 16680

Question 28:

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

Sol:- It is given that Shamshad Ali buys a scooter for Rs 22000 and pays Rs 4000 in cash.
~Unpaid amount = Rs 22000 — Rs 4000 = Rs 18000

According to the given condition, the interest paid annually is

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

Thus, 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)

Here, 1000, 2000, 3000 ... 18000 forms an A.P. with first term and common difference both
equal to 1000.

Let the number of terms be 7.
~ 18000 = 1000 + (n— 1) (1000)
=>n=18

- 1000 +2000+....+ 18000 = E[:[mmmls— 1)(1000) |

2
=9[2000+17000]
171000

=~ Total interest paid = 10% of (18000 + 17000 + 16000 + ... + 1000)
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=10% of Rs 171000 = Rs 17100

~Cost of scooter = Rs 22000 + Rs 17100 = Rs 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.

Sol:- The numbers of letters mailed forms a G.P.: 4, 42, 48
First term = 4

Common ratio = 4

Number of terms = 8

It is known that the sum of n terms of a G.P. is given by

a(r" I]

f-,',“:
=1

=4(21845) = 87380

Sy =

4-1 3 3

It is given that the cost to mail one letter is 50 paisa.

_ Rs 87380 %~
~.Cost of mailing 87380 letters 100 = Rs 43690

Thus, the amount spent when 8" set of letter is mailed is Rs 43690.

Question 30:

A man deposited Rs 10000 in a bank at the rate of 5% simple interest annually. Find the amount
in 15™ year since he deposited the amount and also calculate the total amount after 20 years.

Sol:- It is given that the man deposited Rs 10000 in a bank at the rate of 5% simple interest
annually.
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l;|
=——x Rs 10000 = Rs 500
=~ Interest in first year

10000+ 500+ 500 +....+ 500
~Amount in 15" year = Rs 14times
=Rs 10000 + 14 x Rs 500
=Rs 10000 + Rs 7000
=Rs 17000
Rs 10000+ 5004500 +....+ 500
Amount after 20 years = Hitimes

=Rs 10000 + 20 x Rs 500
=Rs 10000 + Rs 10000

=Rs 20000

Question 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.

Sol:- Cost of machine = Rs 15625
Machine depreciates by 20% every year.

4

Therefore, its value after every year is 80% of the original cost i.e., 3 of the original cost.

15615‘ﬁixix....xi
5 5

=~ Value at the end of 5 years = Himes =5x1024=5120

Thus, the value of the machine at the end of 5 years is Rs 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.

Sol:- Let x be the number of days in which 150 workers finish the work.

According to the given information,

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

The series 150 + 146 + 142 + .... (x + 8) terms is an A.P. with first term 146, common difference
—4 and number of terms as (x + §)

{‘J’E[ 150) +(x+8-1)(~4)]

150x =

= 150x = (x+8)[ 150 +(x+7)(-2) |
= 150x =(x+8)(150-2x—14)

= 150x = (x+8)(136-2x)

= T5x=(x+8)(68—x)

= 75y =68y — x” + 544 - 8x
= x" +T5x—60x—544 =10

= ' +15x-544 =10

= x4+ 32x—17x =544 =

= x(x+32)-17(x+32)=
:b-{x I?}{J.' F32) =

= x=17 orx==32

However, x cannot be negative.
wx=17

Therefore, originally, the number of days in which the work was completed is 17.

Thus, required number of days = (17 + 8) =25

Created By Kulbhushan www.kulbhushan.freevar.com



Created By Kulbhushan www.kulbhushan.freevar.com



