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.

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

It is known that the X" term of an A.P. is given by % =4+ (k-1)d
Therefore,

a. =a+ (m +n— l)d

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

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

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

:2a+(m+n—]+m—n—l)d

:2a+(2m—2]d

=2a+2(m-1)d
= 2[a+(m—l)dJ
=2a,

h 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.

So

(a—d),a (a+d)

Let the three numbers in A.P be and .

According to the given information,
(a—d)+(c:)+(a—d) =24
=3a=24
=a=8 . (l)

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 =13

Therefore,
when € =3 the numbers are >3 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 7.21,3n terms of an A.P be 5:5::8: respectively. Show that
S,=3(5,-S,)

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

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

"2
S, =2—:~[2a+(2n—1)d]

:n[2a+(2n—l)cﬂ ekt ]
S3=%|:2a+(3n—])(ﬂ .(3)

By subtracting (1) and (2) , We obtain
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S, -8, = n[20+(2n-l)d]—g[2a+(n— l)d]

_n[4a+4nd—2d—20—nd+d:|
2

B n[20+3nd—d}
2

=§[2a+(3n-l)d]

3(S,-8,)= %[2.:; +(3n-1)d ]

=§, [from (3)]

Hence, S5 =3(5:=5)) proved.

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

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

Here, @=203,d =7 and 4, =399

Therefore,
a,=a+(n-1)d
399 =203+(n-1)7
(n—1)7=196
n=1=28
=29

Hence,

8, =?(203 +399)

29
=—(602
” (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.

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,

2+4+6+...+]00:§[ (2)+(50-1)(2)]

=5—20[4 +98]

=25x102
=2550

The integers from 1 to 100 that are divisible by 5 are 3,10,15,...100
This forms an A.P with both the first term and common difference equal to 5.
Therefore,

a,=a+(n-1)d

100=5+(n-1)5

100=5+5n-35

= S51=100

—>n=20

Therefore,

5+10+15+... =—[’> +(20-1)(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
=10n=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 1s 3050.

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

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 ='l3+(n—l)(4)

4(n—-1)=97-13
;w‘z—lzﬁ

4
—5 e

n
S =—|2 =1
Sum of n terms of an A.P, % 2[ a+(n )d]
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Therefore,

Sa==[213)+ (22-1)(4)]
=11[26+84]

=11x110
=1210

Thus, the required sum is 1210.

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

;}‘

ﬁnd the value of ».

f(xJFJ’):f(x)‘f(y) for all x,y€ N and f(1)=3

Taking x=y =1 in (1), we obtain

fx+y)=1(x)-f(»)
SO+ =7(1) (1)
£(2)=3x3

0

Similarly,
f(x+y)=7(x)-7(»)
f(1+2)=£(1)£(2)
f(3)=3%9

=27
Also,

f(x+y)=f(x)-1(»)
fF(1+3)=1(1)7(3)
f(4)=3%27
=81

Therefore, f‘(])*f(z)=f(3) 1.e., 3,9,27 forms a G.P. with both the first term and
common ratio equal to 3.

S
It is known that " r—1
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o f(x)=120
It is given that = (%)

Therefore,

:120:3(3“')

3-1
3

=120==(3"-1
>3"-1)

=3"-1=80

$3H=8I

=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.

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,

e -l
315= -1
2=1
" —1=63
=2"=64=(2)°

=n=06

Therefore, last term of the G.P. is 6™ term

6-1

da, =dr

=ar5
=5x(2)
=5x32
=160

5
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Thus, the last term of the G.P 1s 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.

Let @ and 7 be the first term and common ratio of the G.P respectively.
Hence,

a=1
a, = ar’ =1
By =
Therefore,
P> +rt =90
rP+r'-90=0

,  —1++/14360

2
_ —1++/361

2
119
T B
==100r9
+2-9 [Taking real roots|
F=+44%

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.

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

= a(l+r+r*)=56 (1)

Now, (“_])’(“r_?)’(“rg _2|) forms an A.P.
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Therefore,
(ar—?)—(a—l):(arz —21)—(ar—7)
=ar—-a-6=ar’—ar-14
=ar’-2ar+a=38
=ar’—ar-ar+a=38
:>a(r2+l—2r)=8

= Ta(r’ -2r+1)=56 (2}

From (1) and (2), we get

=>7(r2—2r+1)=(1+r+r2)
=7’ -14r+7-1-r-r*=0
= 6r'=15r+6=0
=2r'=5r+2=0

=2t —dr-r+2=0
=2r(r-2)-1(r-2)=0

= (2r-1)(r-2)=0

:>r=l,2
2
Case I:

Substituting 7 =2 in (1) , We obtain
a(1+2+2%)=56
= T7a=>56
=a=8

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

Case II:

1
2 in (1) , we obtain

Q[H%{g]z%

:>1a=56
4

LT
Substituting

= a=32
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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.

Let the G.P be 1115, T4 T,
According to the question,

SL+L+L+T +...+ 5, =5[[+ L+ T +...+ T, ]
S AT+ Ty +T, 4ot =[G+ + Ty .4 T, =0
ST+, +...+T, =4[T+T,+...+T,,_ |

Let the G.P be a,ar,ar’,...
ar(r” —I) 4><a(r” —1)

r—1 r—1
= ar =4a
==

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

0O
The sum of first four terms of an A.P is 56. The sum of the last four terms 1s 112. If its
first term is 11, then find the number of terms.

Solution:

e ePP be a.,(a+d),(a+Za"),(a+3d),...a+(n~2)d,a+(nﬂl)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
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Sum of last four terms
=> [a+(n—4)d}+[a+(m—3)d]+[a+(n—-2)d]+|:a+(n-l)d]=1 12
= 4a+(4n—-10)d =112
= 4x11+(4n-10)x2=112
= 44+8n-20=112

=>8n=112-24
88
- Hn=—
8
=n=11

Thus, the number of terms of the A.Pis 11.

Question 13:
a+bx b4+ex c+dx
= = (x¢0), )
If a—=bx b—-cx c—dx then show that 4.b,¢ and d are in G.P.

Solution:
a+bx b+cx c+dx

.. = (x % 0),
Itis giventhat a—bx b—cx c—dx
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®
= 2bx = 2acx
= b’ =ac
b ¢
= —=— el
a b ( )
Also,

b+cx c+dx
b—cx c—dx
= (b+cx)(c—dx)=(b—cx)(c+dx)
= bc —bdx + c*x—cdx® = be +bdx — ¢’ x — cdx’
= 2¢’x=2bdx
=’ =bd
c d

E_E 5
=i )
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From (1) and (2) , We obtain
b_c_d
a 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 » terms in a G.P.

Prove that P’R" =S".

n—1

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

Sum of the » terms

S:a(r”-l)

r—1
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Product of the » terms

14243+ 401

P=g'xr
n{in—-1) (f? + ])

n 2

=q'r ? "." sum of first » natural numbers =n

Sum of reciprocals of »n terms

Relidy L
o dr ar

Pl e+

n—1

ar
_ IE’V" _1)1) " ]”_] [ 1r,...r" formsa G,PJ
r- ar
r*—1

T ar™? ( - 1)
Therefore,

. "
P2Rn _ alnfﬂ(”-” (f' B [)
- anf;r{}r--l] (!’ =1 )’i‘

a“(r”—])ar
(1)
_[a[r”l_)}”
(r-4

- Sﬁn

Hence, P’R" =S" proved

Question 15:
The #".4" and " terms of an A.P are @.b.¢ respectively. Show that
(g—r)a+(r—p)b+(p—q)c=0

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

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

Subtracting (2) from (1), we obtain
=(p-l1-g+1)d=a-b
= (p—q)d =a-b

a—b
pP—d

b i = ...(4)
Subtracting (3) from (2), we obtain
= (g-1-r+1)d =b-c
={(g-r)d=b-c
b-c
q-—r

=

- (5)

From (4) and (5), we obtain
a-b b-c
— =
p=yq q=n
=(a-b)(qg-r)=(b-c)(p-q)
= ag—ar—bg+br=bp—bg—cp+cqg

=bp-cpt+eq—aqg+ar—br=0

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

Hence, (¢-7)a+(r-p)b+(p—q)c=0 proved.

Question 16:

i (O 1 1 1 1
al — b e
If (b tj (C a] [ﬂ b] are in A.P, prove that @.b.¢ are in A.P.

e ea)as)
o a| —+— ;6| —+— |;¢| —+— )
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| =+—|=¢| —+= |=b| =+—
c a b ¢ a b c a
zb(a+c) a(b+c)_c(a+b) b(a+c)
ac be  ab ac
ba+b’c—a’b-a’c ca+c’b-ba-b’c
abc abc

=ba-a’b+bc—-a‘c=c’a-ba+c’b-bc
:>ab(b—a)+c(b3—a?):a(cz—b3)+b5'(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,¢,d are in G.P, prove that (aﬂ +b" )’(b” +"”)’(C” +d“) are in G.P.

It is given that @.b.¢,d are in G.P.

Therefore,
b* =ac sadl)
¢ =bd .(2)
ad =bc (3)

We need to prove (a"+5").(6"+¢") (" +d")

(o (e +5°)(c" +a")

are in G.P. 1.e.,

Consider
(b" +c" )2 =b" +2b"c" +c™

_(0) + 25 +(7)

=(ac)" +2b"c" +(bd)’ [Usjng (1) and {2)}
=a'c" + B¢ + b +b'd"
=a"c" +b"c" +a"d" +b"d" [Using (1)]
=c"(a"+b")+d"(a" +b")
—(a+b7)(e" )
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Hence, (1" +¢") =(¢" +5") (c" +a")

Thus, (aﬂ +b”)’(b” +C”)’("“ "'d”) are in G.P.

Question 18:
If @ and b are the roots of x*—3x +p=0 and ¢, d are the roots of x*—12x +4 =0 where

a,b,c,d form a G.P. Prove that (41 7) :(Q_P)z 17:15.

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

a+b=3, ab=p sis (L)
Also, ¢ and d are the roots of X —12x+¢=0

c+d=12, cd=gq -:(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+#)=3 ..(3)

= xr’ +xr =12

:>xr2(1+r)212 (4)

On dividing (4) by (3), we obtain

xrz[1+r)_12
x(1+r) T3
=r'=4
=pre=ad

Case I: when =2, x=1
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ab=xr=2,

ed =x*r* =32
Therefore,

g—p 32-2 30 15
=(q+p):(¢g—p)=17:15

=>q%—p:?:»2+2_34_]7"

Case II: when 7 =-2,x=-3
ab=x*r=-18

ed =x"r’ =-288
Therefore,

:q+p_—288—18_—306_£
g—p —288+18 =270 15

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

Thus, (4+2):(g-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:bz(m+m):(m—m)-

Let the two numbers be @ and b.

A a+b
2
G.M =~ab
According to the given condition,
. a+b _m
2@ n
(a+ b)2 _m’
4ab n
2
= (cH—.fJ)2 = 4ab;n
I
= (a+b) = 2mlab (1)

n

2 2
Using this in the identity (a—b) =(a+b) —4ab , wWe obtain
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-b) —4ab
(a-b) =28 4
4ab(m2—n2)
= —
2WabNm® -
(a-b)= YY" (2)

Adding (1) and (2), we obtain

2a= 2\{1?_5(m+\.‘m? —nz)
LY e

a=

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

2+jab vab
b= B — lm + "\‘I'J?:r‘ - Fi"')

L ]

e —

yab vab
m———\m h")

Fl

-\.’ab
( J&E
m lv' o \Im‘ —~ .=r‘)

Therefore,

=

[ (e o=

n

B
(

> &
>

n
—
m+\im‘—n“]

[m—w‘mz—nz]

o 23V 23
Thus,a'b_(MJr m —n )(m m —n )

Question 2

1 1 1
If a,b,c are in A.P;b.c.d areinG.Pand ¢’ d e

are in A.P. Prove that 4,¢,€ are in G.P.
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It is given that a.b,¢ are in A.P
b-—a=c-b

a+c
b= a1
. )

It is given that b,¢,d are in G.P
¢* =bd

c2=(a+c]d [ from (1)]

2
20

a+c

d:

1

1
d’e

1
C

Also,

Therefore,

27 ¢ e
a+c
2 »

- (c:fc) ]+l

2¢0° c e
- {(H:c) _ete

¢’ ce
. (a+c) _g+0

¢ e
= (a+{:)e = ((f+(:)(:
= ae+ce=ec+c’

o

Thus, 4.¢.€ are in G.P.
Que:
Find the sum of the following series up to » terms:

(i) 5+55+555+...
iy .6+.66+.666+...

(i) 5+55+555+...
Let S, =3+55+555+...n terms
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9

3, = —[9+99+ 999 + . nterms]

- ; [(10-1) + (10°=1)+(10°~1)+ ___mer:ms]

= g -[11}—% 102 +10° + _..3?te:rm5)— {11 ...menns}]
§ -lt}{lﬂ”—l)

9|l 10-1 "
g -1{}{1[]”—1)

“9|” o 77
30 1
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(1) .6+4.66+.666+...

LetS, = 6+ 66+ 666~ ..

=

Question 22:
Find the 20" term of the series

S

The given series is
Therefore,

= 2n x (2n+ 2)
— 4n® + 4n

iy

= 4(20)" + 4(20)
— 4(400) + 80
— 1680

20

mterms S, = .6 + .66 + .666 + . ..nterms

6[0.1~0.11 = 0.111 + ___sterms]

6
5[#).9 + 099+ 0999 + ___nterms]

6[ 1 1 1 1 : 1
o A —g ——= | 7 .. mterms
9 10 102 103

.' BT AR
1_ FL
2 1 (i”)
=x Y I A
3 10 1
-3
2 210
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Thus, the ZOth 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:

The givenseriesis3 + 7+ 13 4+ 21 + 31 + .. ., can be written as

S5=3+7T4+134+21+...4 @92+ an1+an c s di2)

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

S—8=[3+7+13+21+31+...4ap1+as) —[3+T7+134+21+... +@p2+ @n-1+ G
B3 (T2 £ et ta gyt 00— BT +13+2T T 2+, 1) — s
0=3+[(T—3)+(13—-7)+ (21 —13)+...+ (an — ap_1)] —an
0=3+[4+6+8+...(n—1)terms| —a,

a, =3+ [4+6+8+...(n— 1) terms]

=3+(nT_1) [2x4+(n—1-1)2

n—1% . .
:3+( 5 );_8+2n—4_;

L
G (RT) [2n + 4]

=3+ (rn—1)(n+2)
:3—1—{??,3—1—?;—2)

anz-n2—'ra+1

Therefore


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

A
|

Il
(]
e
i
o
i

7

E—1 k=1 k=1
_nn+1)(2n+1) n(n+1)
6 2 :
[{n—l— 1]{2n+1]—|—3(n—|—1]—|—ﬁ]
=n
6
5 '2n2+3n+1+3n+3+6]
S a—n
(]
k=1 L
_Enz—!-ﬁn—:—ll}}

= ;(nzﬁ—iﬂn—i—ﬁ)

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

that 957 = S3 (1 + 851).

Solution
From the given information,

n(n+1)
¢ - % W
P, ¢ n(n+ 1:;[2?1 + 1)
2
% 26

Hence,
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(1)

oo 2y

[1 + 4n? 4 4?1]

(2n + 1]2

2
gsggzg[n{n—l—lli(in—kl}]
9
= geln(n+1)(2n+ 1)]?
- %[n (n+1)(2n + 1))
_[rr+1)(@2r+1)7)?
=]
Also,
n(n+1)1°
S3(1485;) = — 5
- ‘n(n+1)]>
==z
B n(n+1)7°
= _—2 _
n(n+1)(2n+1)712
= i E ]

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

957 = S3(1+ 8854)

Question 25:

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

= Pea PEparess

S R T T T
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. ; 3 1,90 1949 33 :
The pthterm of the given series L 4 1+ ic
B g R T R TT T

o 1*4 2t 434t
T 143454...4+(2n—-1)
[n(nﬂ}r

y

2
14345+ ...+(2n—1)

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

Therefore,
1+3+5+---+(2n—1):;[zxu{n—nz
:ﬂ.z
Hence,
n2{ﬂ+1}2
Uy — ——————
* 4n?
B n? 4+ 2n+1
% 4
1 aly i _|_1
= —n"+—n+—
4 2 4
Thus,
n
Sn: 473
k=1
b
1., 1 1
k=1
1[n(n+1)(2n+1) 1[n(n+1) 1
T4 6 } ElT}jL_”
nfn+1)(2n+1)+6(n+ 1)+ 6]
N 24
n[2n® +3n+1+6n+6+6]
N 24
s 2
:—{En —|—9n—|—13]

24
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Question 26:

1x2°42x 3+ Anx(nt1)  3n4s

Show that — :
%2422 %3+, . 4n?x(n+1) dntl

Solution:

The pth term of the given series 1 x 92 9% 92 +...+nx(n+ 1)2 in humerator

f.-‘.ﬂ,:*.ﬁz{:i*i,-i—l}2
:n3—|—2n2—|—n

The nth term of the given series 12 x 2+ 22 x 3+ ... +n? x (n+ 1) in denominator

an :ng(n—l—l]

— n? + n?
Therefore,
a
1><22—|—2><32—*-—...—|—n><(?1+1)2_;;E::lk
Pl P 8o i)
X242 % +n* x (n+1) N
k=1
Tl
E(R3:2k2+h}
k=1
= - k)
MR+ E2)
k=1
Here,
n a 2 ‘

8 L | 2n(n+1)(2n+1 n(n+1
Z(k3+2k2+k']:n(n4 § , Pmi ﬁ}[ . (2 )
=1

nin+1) [(n+1) 2
= 5 [ 5 +§{2n+1}+1]
~_n(n+1)[3n?+3n+8n+4+6
N 2 6
n(n+1) "
:T[Sn + 11n + 10]
n(n+1) .
:—[3?1 —|—ﬁn-|—5n—|—lﬂ]
12
n(n+1)
12

= ——[3n% (n+2) +5(n+2)]
)

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

= - . (2)



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

Also,

L nln+1)7° n@m+1)(2n+1)

Y (B+E) = - - ﬁ

_ n(n+1) [’ﬂ{ﬂ—l—l} 213—5—1}

> 2 % 3
_ n(n+1)[3n?+3n+4n + 2
- [P
n(n+1)

=——7—[3n’ +Tn+2]

n(n+1)

= [3?12 +ﬁn+n+2]

— wpn{n—l—m-i—l{n-l—ﬂ]
nn+1)(n+2)(3n+1)

= 5 S =

From (1), (2)and (3), we obtain

+1)(n+2)(3n+5
1><22—|—2><32—|—...—|—n><{n-+1}2_ . }nlz}{n :

1252492 % 348 Wt (n+1) T a(nt1){nt+2)(3n+1)
12

_n(n+1)(n+2)(3n+5)
C n(n+1)(n+2)(3n+1)
_3dn+d
C 3n+1

1x 224 2x 3L, . 4nx(ntl)? _ 3n+h

Thus =
U %2427 3+ Anx(nt1) 3n+1

proved.

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%0f5500) , (12%0£5000) , ... . (12%0£500)

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

= 12%0f6000 + 12%0 5500 + . .. + 12%0f500
= 12%of (6000 + 5500 + . .. + 500)
— 12%o0f (500 + 1000 + . .. + 6000)

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

Let the number of terms of the A.P. ben

Therefore,

=a, =a+(n—1)d
= 6000 = 500 + (r — 1) (500)
= 6000 — 500 = 500 (12 — 1)
5500
500
—n =11%1
—_ =

=n—1=

Hence,
n
O E[ECH_ (n—1)d]

Sps = 1—;[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
=

= 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%ef18000) , (10%e f17000) , (10%0f16000) , ... (10%0f1000)

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 4 2000 4 . .. + 18000forms an A.P. with @ and d both equal to 1000.

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

S ay—=a+(n—1)d
= 18000 = 1000 + (n — 1) (1000)
= 18000 — 1000 = 1000 (n — 1)

17000
Fn=1= Jam
—=n=17+1
—.n—18

Hence,
by
Oh= E[Ea + (n—1)d]

18
Sis = —-[2(1000) + (18 — 1) (1000)]
= 92000 + 17000]

= 9 x 19000
= 171000
Therefore, total interest to be paid is
10% of (1000 + 2000 + . .. + 18000) = 10%e 171000
== _ll} 171000
~ 700 ©
= 17100

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

Thus, the scooter will cost him $39100.

D¢

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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The number of letters mailed forms a G.P: 4,42, .. ,43
Here,a=4,r=4,n =28

Hence,

a(r" —1)
—
4(4%-1)
4—1
4(65536 — 1)
3
4 x 65535
3
=4 x 21845
= 87380

S, =

Sa =

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

Therefore, costin 3 for mailing 87380 letters = I-FJT[;] x 87380 = 43690

Thus, $43690spent when on the postage when g8t set of letter is mailed.

0,

A man deposited 210000 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:
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It is given that the man deposited $10000in a bank at the rate of 5% simple interest annually

Hence, annual interest received in ¥ = % 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

a15 = 10000 + (15 — 1) (500)
= 10000 + 7000
— 17000

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

= 10000 + 10000
= 20000

Thus, the amount in 15t 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% every year.

Therefore,

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

[
o
=t
]
wn
X

o)
b4
]
it
el s
4
x
e
'—I.
() ]
[=r]
]
(= ]
*

—

4=

ey PR & TR v
Value at end of 5 years — 5) =5 x 1024 = 5120

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

Let & be the number of days in which 150 workers finish the work.

According to the given information,

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

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

Therefore
r+8
—5 158 — (—2}[2 (150) + (= + 8 — 1)(—4}]
= 150z = (z + 8}[15l}+ r+T7)(— 2]]
= 150z = (z + 8) (150 — 2z — 14)
= 150z = (z + 8) (136 — 2x)
= 7hz = (z + 8) (68 — x)

— Thz — 68z — z° + 544 — 8z
— z? + 15z — 544 = 0

= 7% + 32z — 17Tz — 544 =0
= x(x+32)—17(z+32) =0
= (z—17)(z+ 32) =0

— =17, —32

However, & cannot be negative, hence,xz = 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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