Exercise 9.1

Question 1:
Write the first five terms of the sequences whose n" term is ”'f =”{”+2}
Answer
a, =n(n+2)
Substituting n = 1, 2, 3, 4, and 5, we obtain
a, = 1(1+2): 3
iy = 2[2+2}=3
a,=3(3+2)=15
a,=4(4+2)=24
a. =5[5+2}=35
Therefore, the required terms are 3, 8, 15, 24, and 35.
Question 2:
n
f"., =
Write the first five terms of the sequences whose n" term is n+l
Answer
n
a. =
n+l
Substituting n = 1, 2, 3, 4, 5, we obtain
1 1 2 2 3 3 4 4 5
a=——=—,a,=———=—, t; = =—,d,=——=—,d;=——=—
1+1 2 241 3 i+l 4 441 3 3+1 6
1 2 3 4 5
I R _‘.-H'Ild T
Therefore, the required terms are 2 3 4 5 6

Question 3:

Write the first five terms of the sequences whose n™ term is a, = 2"
Answer

a,=2"
Substituting n = 1, 2, 3, 4, 5, we obtain
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a,=2"=4
a,=2"=8
a,=2"=16
a,=2"=32

Therefore, the required terms are 2, 4, 8, 16, and 32.

Question 4:
Write the first five terms of the sequences whose n' term is
Answer
Substituting n = 1, 2, 3, 4, 5, we obtain
2x]1-3 -1
al = = —
6 ]
2x2-3 |
d. = = -
B ¥ i}
2=x3-3 3 1
d, = = —— —
’ [§] 6 2
2x4-3 5
a,= ==
b i)
2x5-3 7
a__l = = —
| & f

-1 1

1 5
Therefore, the required terms are 6 6 2 6

Question 5:

Write the first five terms of the sequences whose n' term is
Answer

Substituting n = 1, 2, 3, 4, 5, we obtain
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a, =(-1)"'5" =5 =25
a,=(-1)"' 5" =5 =125
a,=(-1)"'5"" =5' =625
a,=(-1)""5" =-5" =-3125
a®=(-1)"'5" =5" =1562

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

Question 6:

Write the first five terms of the sequences whose n' term is " 4
Answer
Substituting n = 1, 2, 3, 4, 5, we obtain

1"+5 6 3
alzl- =—=—
4 4 2
- 9 9
a,=2.219_,2.79
- 4 4 2
o345 14 21
ﬂ;=.} :3'_:_
) 4 4 2
a4:4~4_+5:21
4
dq:5.5_+5:5.E:E
: 4 4 2
E, E 2 21, and E
2 2 2 2

Therefore, the required terms are

Question 7:

a, =4n-3;a.,a,,

1

Find the 17™ term in the following sequence whose n'" term is

Answer

Substituting n = 17, we obtain
a, = 4{I?}—3= 68—3=065

Substituting n = 24, we obtain  yww/. ncert hel p. con
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a,, =4(24)-3=96-3=93

Question 8:

Find the 7*" term in the following sequence whose n" term is 2n
Answer

5

Substituting n = 7, we obtain
?_

T_4
27128

iy

Question 9:

n=l_ 5
Find the 9*" term in the following sequence whose n'" term is a, =(~1)" na,

Answer

Substituting n = 9, we obtain

a,=(-1)"'(9) =(9) =729
Question 10:

Find the 20" term in the following sequence whose n'" term is
Answer

Substituting n = 20, we obtain
3 2{][2{]—2} EH{IH} 360

20+3 23 23

L

Question 11:

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

a =3a =3a_ +2foralln=>1
Answer

a =3a =3a_ +2foralln=>1
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Hence, the first five terms of the sequence are 3, 11, 35, 107, and 323.

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

Question 12:

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

-ﬂ'"_1

a==l,a =—"n =2
"
Answer
a=-la ="t nz=2
7
a -l
= a=—=—
2 2
a, —l
a,=—==—
T3 6
a1
Y4 24
a, -1
r_".'q:—:—
4 120

-1 =1 -l =1
=1, —_— g

i

— . —,and —.
Hence, the first five terms of the sequence are 2 6 24 120

DR EH )
The corresponding series is = 6 24 120

Question 13:

Write the first five terms of the following sequence and obtain the corresponding series:
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= a,=a,—1=2-1=1

a,=a,—1=1-1=0

a,=a,—1=0-]1=-1

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

The corresponding seriesis2 + 2+ 1+ 0+ (-1) + ...

Question 14:

The Fibonacci sequence is defined by

l=a, =a,anda, =a_ +a_ ,.n>2
=':|'|1-I
Jorn=0123 4.5
Find &
Answer
l=a, =a,

1 2
a =a_  +a ., n>2
say=a,+a =l+1=2
a,=a,+a,=2+1=3
a,=a,+a,=3+2=5

a,=a,+a,=5+3=8

a +1 a, |1
S Forn=1, -2 =—=-=]
a, a, |
a +1 a, 2
Forn=2 — =—=—=72
a a, |1
Fl:wrrn=3ra"+|=a—4=1
a a, 2
Forn=4, 2atl_2_3
a, a, 3
Forn=35 a"+I:£:§
’ a a, 5
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Exercise 9.2
Question 1:
Find the sum of odd integers from 1 to 2001.
Answer
The odd integers from 1 to 2001 are 1, 3, 5, ...1999, 2001.
This sequence forms an A.P.
Here, first term, a = 1

Common difference, d = 2
Here, a+(n—1)d = 2001
= 1+(n—-1)(2)=2001

= 2n -2 =2000

= n=1001

S =§[2a+{u—]]a’]

g _ 1001

L

[2x1+(1001-1)x2 ]

1001

[2+1000%2]

_1001 002
2

=1001= 1001
=1002001
Thus, the sum of odd numbers from 1 to 2001 is 1002001.

Question 2:

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

Answer

The natural numbers lying between 100 and 1000, which are multiples of 5, are 105,
110, ... 995.
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Here, a =105 andd =5
a+(n—1)d =995

= 105+(n—1)5=1995

= (n—1)5=995-105 =890
—n-1=178

= n=179

oS, = ?:z[ms)mm—l}{i)]

179 -

- T[z(maj—{ws}[s}]

=179[105+(89)5 |

=(179)(105+445)

=(179)(550)

=08450
Thus, the sum of all natural numbers lying between 100 and 1000, which are multiples
of 5, is 98450.

Question 3:

In an A.P, the first term is 2 and the sum of the first five terms is one-fourth of the next
five terms. Show that 20™" term is -112.

Answer

First term = 2

Let d be the common difference of the A.P.

Therefore, the A.P.is2,2+d, 2+ 2d, 2 + 3d, ..

Sum of first five terms = 10 + 10d

Sum of next five terms = 10 + 35d

According to the given condition,

lﬂ+|t}d=&[lﬂ+35d]

= 40+404 =10+ 354
= 30=-5d

= d=-b wWWw. ncert hel p. conr
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Sty =a+(20=1)d =2+(19)(-6)

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

Question 4:

2-114=-112

—6,——.,-35,...

How many terms of the A.P.

Answer

are needed to give the sum -25?

Let the sum of n terms of the given A.P. be -25.

M

It is known that,
d = common difference
Here, a = -6
11 -11+12 1
d=——+b=——=—
2 2 2

Therefore, we obtain

25 =g|:2x{—6}+{n—lj[%ﬂ

— _50=n —]2+i—l}
i 2 2

r o9
—-50=n —'—5+5}
2 2

= —100=n(-25+n)
= —25n+100=0
= —5n=20n+100=0
3”{!?—5)—2[}{.1‘?—5}:{]

= p=200r5

Question 5:

S = ”I:Q.J+|:H—|}ﬂrj|

, where n = number of terms, a = first term, and

1

In an A.P., if p™ term is 9 and g™ term is ¥ , prove that the sum of first pg terms is

lz{pq+ 1} where p #g.
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Answer
It is known that the general term of an A.P.isa,=a + (n - 1)d

~ According to the given information,

1
plterm=a, =a+(p-1)d =— (1)
7

1

P
Subtracting (2) from (1), we obtain

{p—l}f.’—(ff—l]dzl—L
9 P
Vi =4

Pq

g term=a, —a+(g-1)d =

:>[:;J—1—q+l

P—q
Pq

=(p-q)d=

= d = L
P

Putting the value of d in (1), we obtain

1.
~(pg+1)
Thus, the sum of first pg terms of the A.P. is 2 .
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If the sum of a certain humber of terms of the A.P. 25, 22, 19, ... is 116. Find the last

term
Answer

Let the sum of n terms of the given A.P. be 116.

o

"

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

Here,a =25andd=22-25=-3

[2><25+{u—l}{—3}:|

n

|

]

=116 ="[50-3n+3]
2

= 232=n(53-3n)=353n-3n"
=3’ —33n+232=0
= 3n" —24n—-29n+232=0
= 3n(n-8)-29(n-8)=10
= (ﬂ —3][3:1— 1‘)) =1)
= n=8o0rn= E

3

E

However, n cannot be equal to 3 Therefore, n = 8
~ag=Llastterm=a+ (n-1)d=25+(8-1) (- 3)
=25+ (7)(-3)=25-21
=4
Thus, the last term of the A.P. is 4.

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

Answer

It is given that the k™" term of the A.P. is 5k + 1.
k"term =a,=a + (k- 1)d
ca+(k-1)d=5k+1

a+kd-d=5k+1 www. ncert hel p. conr
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Comparing the coefficient of k, we obtaind =5

a-d=1
>a-5=1
>a=6

"

SL_=E[2a+[n—]}d]
=;|:2{6}+{n—1)[5]]
=§[|2+5n—5]

:g{5n+?]

Question 8:
If the sum of n terms of an A.P. is (pn + gn?), where p and g are constants, find the
common difference.
Answer

S, =—[2a+(n-1)d]
It is known that, 2

According to the given condition,
E[Za+{n—l]d:|=pn+qn:
2 £
n N
= E[Eu+ nd—d] =pn+qn-

:-'+:d— d_ +qn°
ne+n’ S—n-2 =po+qo

s

Comparing the coefficients of n? on both sides, we obtain

2

Thus, the common difference of the A.P. is 2qg.
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Question 9:

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

Answer

Let a4, a,, and d;, d, be the first terms and the common difference of the first and
second arithmetic progression respectively.

According to the given condition,

Sum of » terms of first A.P. _Sn+4

Sum of 1 terms of second AP. 9n+6
M

> [Eu] +(n—l}d,] _Sn+d

(20, +(n-1)d ] In+6

2u,+(n—]}u’, _ Sn+4
2a, +(n-1)d, 9n+6

—

Substituting n = 35 in (1), we obtain
2a,+34d, _5(35)+4
2a,+34d, 9(35)+6
a,+17d, 179
2

- (2)

1
a, +17d, 3

18" term of first A.P.  a +17d,

_ -03)

18" term of second AP a, +17d,

From (2) and (3), we obtain
18" term of first A.P. 179
18" term of second A.P. 321
Thus, the ratio of 18™ term of both the A.P.s is 179: 321.

Question 10:

If the sum of 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.
Answer

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

Here, WWw. ncert hel p. com
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S, = ‘;I:Eﬂ-r-{p— 1)d]

5, =3[2a+(a-1)d]

According to the given condition,
%[2a+[p—l}d]: %[?_a+[q—1]d]

= p[2a+{p—l}d] = q[2a+{q—l}d]

= 2ap+ pd(p—1)=2ag+qd(g-1)

= 2a(p-q)+d| p(p-1)-q(g-1)]=0

= 2a(p—q)+ d'[p: -p—q +q:| =0
=2a(p-q)+d[(p-q)(p+q)-(p-q)|=0

=2a(p-q)+d[(p-q)(p+q-1)]=0
:.>2ﬂ+d{p+q—|]:l)
—2a

i = ]

- R (1)
) 2+

PR £ zq[za+(p+q—]}~d:|

—- S _P*q 2f1+(p+q—]] —2a \I| [From (1)]
i 2 prg—1;

:'p—;?[la ~ 24|

=1
Thus, the sum of the first (p + g) terms of the A.P. is 0.

Question 11:

Sum of the first p, g and r terms of an A.P. are a, b and c, respectively.
a h c
—(g-r)+=(r-p)+—(p-q)=0

Prove that ¥ 4q r

Answer

Let a; and d be the first term and the common difference of the A.P. respectively.
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—2a+(p-1)d="2 (1)
I
S, =g[za, +(g-1)d]=b
2
=>2ff]+[q—1}d':-—b «(2)
q
S = ;[Za, +{r—l]d] =c
2e
= 2a,+(r—1)d="— .(3)
r

Subtracting (2) from (1), we obtain

2a 2b

(p-1)d—(g-1)d =220

P g

2aq—2bhg
2y

B 2aq-2bp

=d(p-l-g+1)=

=d(p-q)

2ag—h
_ g 2Mag=bp)
pa(p-q)
Subtracting (3) from (2), we obtain

(a=1)d~(r-1)d =272
g r
2b 2e
o r
2hr =2gc
qr

2(br—qc)

grig—r)

=d(g-1-r+l)=
S d(g-r)-
=d =

.(3)

Equating both the values of d obtained in (4) and (5), we obtain
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ag—bp  br—gc
ra(p-a) ar(q-r)
= qr(g-r)(ag-bg)= pq(p-q)(br—gc)
= r(ag-bp)(g-r)=plbr—gqc)(p-gq)
= (agr—bpr)(g—r)=(bpr— pac)(p—q)
Dividing both sides by pgr, we obtain

i—ﬂ{f}—rﬁp ﬂ(f»’—f}‘}

wPoq) vqor)

a b c

= —(g-r)-——\g-r+p-—q)+—(p—q)=0

p[ff r) q(ff r+p-q)+—(p-q)
a b c

= —(g-r)+—(r-p)+—(p-g)=0
(g-r)+ =)+

Thus, the given result is proved.

Question 12:

The ratio of the sums of m and n terms of an A.P. is m?: n?. Show that the ratio of m™
and n" term is (2m - 1): (2n - 1).

Answer

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

According to the given condition,

Sum of m terms m-

Sum of nterms  n’

_ I; I:Ea+[m —l}d] :m_j

;[2a+[n—1)d] n

2a +[m—l)d _m

- (1)

2a+(n-1)d n

Puttingm =2m-1and n =2n -1 in (1), we obtain
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2a+(2n-2)
:}u+[m—l]d:1m—| {2}
a+[n—l]d n-1

m" term of AP. a+(m-1)d
n™ term of AP. a+{n—]}d

From (2) and (3), we obtain

m" term of AP 2m-1
nterm of AP 2n-1

Thus, the given result is proved.

Question 13:

If the sum of n terms of an A.P. is 3% +51 and its m™ term is 164, find the value of m.

Answer
Let a and b be the first term and the common difference of the A.P. respectively.
an=a+ (m-1)d =164 ..(1)

”n

n
S =—|2a+(n-=-1)d
Sum of n terms, 2[ (n=1) ]

Here,
" N
E[Ea + nd —n’] =3n +5n

= pa+n —=3n +5n

(=

Comparing the coefficient of n® on both sides, we obtain
o

-
— =3
y

e

=d=6
Comparing the coefficient of n on both sides, we obtain
o

g——=35

2
—g—3=5

= a==3
wWWV. ncert hel p. con
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Therefore, from (1), we obtain
8+ (m-1)6 =164
=>(m-1)6 =164 - 8 = 156
=>m-1=26

>m =27

Thus, the value of m is 27.

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

Answer

Let Ay, A,, A3, A4, and As be five numbers between 8 and 26 such that
8, Ay, Ay, Az, A4, As, 26 is an A.P.

Here,a =8,b=26,n=7

Therefore, 26 =8 + (7 -1) d

=>6d=26-8=18

>d=3

Aj=a+d=8+3=11

Ab=a+2d=8+2x3=8+6=14
A;=a+3d=8+3x3=8+9=17
Ay=a+4d=8+4x3=8+12=20
As=a+5d=8+5%x3=8+15=23

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

a' +h"
If a +b" I is the A.M. between a and b, then find the value of n.
Answer

_a+bh

-

A.M. of a and b =

According to the given condition,
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a+b  a"+b
2 " +h
= (a+b)(a"" +b"")=2(a"+b")

= a"+ab" +ha" + 8" =2a" +2b"

= ab" +a" 'b=a"+b"
:’ﬂ'b” | _bll =ﬂ”—ﬂ'“ Ib
=b"(a-b)=a""(a-b)

=l

—= h" =g
I/ﬂ-\lul I/Ia-,.lll
=(3) 3]
h b
= n=1=0
|
Question 16:

Between 1 and 31, m numbers have been inserted in such a way that the resulting
sequence is an A.P. and the ratio of 7" and (m - 1)™ numbers is 5:9. Find the value of
m.
Answer
Let Ay, A,, ... A, be m numbers such that 1, Ay, A,, ... A, 31 is an A.P.
Here,a=1,b=31,n=m+ 2
~3l=1+(m+2-1)(d)
230=(m+1)d
30

m+1
Ai=a+d
A, =a+ 2d
As=a+ 3d ..
~Ay=a+7d
Apsi=a+(m-1)d

According to the given condition,

=d=
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a+Td B
-f.'+[m—l}u’

=R RFN

.‘.I
e — From (1
”30\@ [From (1)]

I+ (m—1
L+

f:r+]+?[3U] -

5
m+|+3ﬂ[m—l} 9
Sl
Q

m+1+210

m+1+30m—-30
m+211 5
Im-29 9
= O + 1899 = [55m — 145
= 155m—9m = 1899 + [45
= 146m = 2044
= m=14

Thus, the value of m is 14.

A man starts repaying a loan as first installment of Rs. 100. If he increases the
installment by Rs 5 every month, what amount he will pay in the 30" installment?
Answer

The first installment of the loan is Rs 100.

The second installment of the loan is Rs 105 and so on.

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

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

First term, a = 100

Common difference, d = 5

Ay =a+ (30 -1)d

= 100 + (29) (5)

=100 + 145

= 245

Thus, the amount to be paid in the 30" installment is Rs 245.
WWV. ncert hel p. con
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Question 18:
The difference between any two consecutive interior angles of a polygon is 5°. If the
smallest angle is 120°, find the number of the sides of the polygon.

Answer

The angles of the polygon will form an A.P. with common difference d as 5° and first
term a as 120°.

It is known that the sum of all angles of a polygon with n sides is 180° (n - 2).

8 =180°(n-2)

= %I:Eaﬂ{n— 1)d ] =180°(n~2)

n a ”
= [ 240°+(n-1)5°| =180(n -2)

= n[240+(n-1)5]=360(n-2)
= 240n+ 51" —5n = 360n—720
= 51" +2351-360n+720=0
= 50" —125n+720=0

= n' —25n+144=0

= n —16n-9n+144 =0

= n(n-16)-9(n-16)=0

= (n=9)(n-16)=0

=n=%or l6
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Exercise 9.3

Question 1:

555
Find the 20" and n*"terms of the G.P. 2°4°8
Answer
555
The given G.P. is Ezg
5
Here, a = First term = 5
5
4 1
5 2
r = Common ratio = 2
N - -
y, = ar' = :|Fa:. | B i Tl :I:-:l
2020 (2)2) (2)

Question 2:

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

Common ratio, r = 2

Let a be the first term of the G.P.

~ag=ar®'=ar

= ar’ =192

a(2)’ = 192

a(2)’ = (2)°(3)
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The 5%, 8" and 11" terms of a G.P. are p, g and s, respectively. Show that g*> = ps.
Answer

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

According to the given condition,

as=artl=art=p..(1)

as=arfl=ar =q..(2)

an=arttt=ar®=s..(3)

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

ar’ q

ar' p

| (4)
P

Dividing equation (3) by (2), we obtain

I
ar

§
ar’ =;
== (5)
4q
Equating the values of r° obtained in (4) and (5), we obtain
q_3
P - q
— ff? = ps

Thus, the given result is proved.

The 4™ term of a G.P. is square of its second term, and the first term is -3. Determine

its 7™ term. WWW. ncert hel p. con
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Answer

Let a be the first term and r be the common ratio of the G.P.
~a=-=-3

It is known that, a, = ar™!

cag=ar = (-3)r

a=ar =(3)r

According to the given condition,

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

=>-3r=9r

>r=-3
a,=ar’'=ar®=(-3)(-3)%=-(3) = -2187
Thus, the seventh term of the G.P. is -2187.

Which term of the following sequences:

(a)

Answer

(a) The given sequence is 2,22.4,.

5
22_ 5
Here,a =2and r = 2

Let the n*" term of the given sequence be 128.

WWV. ncert hel p. con
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-1
S =7
-

:,”_1:5,
9

—=n—1=12

= n=13

Thus, the 13" term of the given sequence is 128.

(b) The given sequence is 1"@’ 3, 3‘/3_

u:ﬁandr:i:ﬁ
Here, ‘*'E

Let the n' term of the given sequence be 729.
a, =ar
sar™ =729

= (ﬁ](ﬁ]”" =729

B2 | =
+
ra

I+n—]_
2
= n=12

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

111
(c) The given sequence is 3 9 27

wWWV. ncert hel p. con
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1

1
g=— andr=—
Here, 3 9

1.1
303

1

Let the n'" term of the given sequence be 19683

=
a,=ar"

I

Thus, the 9™ term of the given sequence is 19683

Question 6:
2 7
— H,__
2

For what values of x, the numbers 7 are in G.P?

Answer

-2 -7

_, x“' —
The given numbers are 7 2

x _-Ix

=2 2
Common ratio =/

Also, common ratio = X  2X

wWWV. ncert hel p. con
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= x =41
= X =+

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

Question 7:
Find the sum to 20 terms in the geometric progression 0.15, 0.015, 0.0015 ...
Answer
The given G.P. is 0.15, 0.015, 0.00015, ...
0015

F=—-—=10.1
Here, a = 0.15 and 0.15

a(l—r“}

S = l-r
o 05[1-(0.1)"
"5 = [I—D.I ]
=%[|—[u.l]ﬂ
:5[]—{_{}.1}:UJ
:%[1—{U,I}m]
Question 8:

Find the sum to n terms in the geometric progression "E E’ ?"'ﬁ

Answer

The given G.P. is ‘E m! 3“45:---

Here, 9~ V7

wWWV. ncert hel p. con
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I-r
Al-te)”
8, = :|_.._E __
7 I_[\E]" 1+43 : ..
-l - ﬁ o | + .ﬁ (E}’ l’ﬂTanallzmg]

T(1445) 1-(5 |

Question 9:

. l,—a,a’,—a .. (ifaz-]
Find the sum to n terms in the geometric progression { }

Answer

11_a| 'a:‘, _a-’q rrrrrrrrrrrrr

woa djayuaou-mmm//:dny

The given G.P. is

Here, firstterm =a; = 1

Commonratio=r=-a
a, (l —1'")

g =—+

n I_r

RRESIRIEE

! I—{—a] l+a

Question 10:

1 5

oxL xS x L (ifx e 4]
Find the sum to n terms in the geometric progression { }

Answer
wWWV. ncert hel p. con



1 5 7
The given G.P. is XX

Here,a = x*and r = x*

:a['l—r"): ?‘3[1_("‘3}“} _ X (1-x"

S|1 T ¥

l—r | —x° 1 —x"
Question 11:

11

Z(2+3k)
Evaluate k=!
Answer
11 11 11 I 11

(243%)=20(2)+2 3" =2(11)+ X 3" =224 3 3 (1)

The terms of this sequence 3, 32, 33, ... forms a G.P.

lS‘n:a{r"—l)
r—1
= S ?[{i:i_l_]]
=85, :%{3"—1]
y 3k_%{3|| ]]

Substituting this value in equation (1), we obtain

N k 3 11
(2+3")= 22+2(3"-1)

k=l

Question 12:
39

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

Answer WWW. ncert hel p. con
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E, a, v
Let © be the first three terms of the G.P.

a 39

— g ar = ol

" 10 {)
A

[ij{uj{m‘} =1 o

| ]
"

r
From (2), we obtain

a=1

= a = 1 (Considering real roots only)

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

39

l
+1+r=
p

, 39
=l+r+r =—r
10

= 10+10r+10r" =39 =0
= 10" =29 +10=0

= 107" =25r —4r+10=0
= 5r(2r-5)-2(2r-35)=0
= (5r-2)(2r-5)=0

5

=, l,and
Thus, the three terms of G.P. are 2

| kD

Question 13:

How many terms of G.P. 3, 32, 3%, ... are needed to give the sum 120?
Answer

The given G.P. is 3, 32, 33, ...

Let n terms of this G.P. be required to obtain the sum as 120.

g el

' r—1

Here,a =3 andr=3
wWWV. ncert hel p. con
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~n=4

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

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

Answer

Let the G.P. be a, ar, ar?, ar’, ...

According to the given condition,

a+ar+ar=16andar+ ar* + ar = 128

sa(l+r+r)=16..(1)

ar(l+r+r)=128..(2)

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

ar':{l—l-rﬂ'j] 128
a{l+r+r:) 16

= =8

Sr=2

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

=>a(7) =16

WWV. ncert hel p. con
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16 16,y
T 2-1 7

Question 15:

Given a G.P. with @ = 729 and 7*" term 64, determine S.
Answer

a=1729

a; = 64

Let r be the common ratio of the G.P.

It is known that, a, = a !

a;, = ar’' = (729)r°

=64 =729 r°

. 64
= =—
720
-3
3

2

= r=—

Also, it is known that, I—r
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|
]
=
o
|
pa|

F 9]
3x?29{1 |2]
L3

@
6) {—m?
G-y

=2187-128

= 2059

Question 16:

Find a G.P. for which sum of the first two terms is -4 and the fifth term is 4 times the
third term.

Answer

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

According to the given conditions,

s, ——4—M (1)

I-r
as =4 X as
ar® = 4ar?
>r=4
~r==x2

From (1), we obtain

wWWV. ncert hel p. con
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=
-1
— —4=c.r|:3)
-4
—=a=—
3
a[u_(_zﬂ
Also, —4 = for r=-2
1-(-2)
B al(l=4)
142
4 f.-{:}}:l
2

=a=4

Thus, the required G.P. is

-4 -8 =16

T T N TET I:lr

3 3 3 4, -8, 16, -32, ...
Question 17:

If the 4™, 10" and 16 terms of a G.P. are x, y and z, respectively. Prove that x, y, z are
in G.P.

Answer

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

According to the given condition,

as=ar =x..(1)

aw=ar=y..(2)

ag=ar®=z..(03)

Dividing (2) by (1), we obtain

xooar X
Dividing (3) by (2), we obtain

wWWV. ncert hel p. con
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— —
¥ oy ¥

¥y Z

-t
]

Thus, x, y, zare in G. P.

Question 18:

Find the sum to n terms of the sequence, 8, 88, 888, 8888...
Answer

The given sequence is 8, 88, 888, 8888...

This sequence is not a G.P. However, it can be changed to G.P. by writing the terms as

S, =8+ 88 + 888 + 8888 + ................. to n terms
= 2[9 +99+999+9999 + .........tonterms|
=§:{ID—I]+(II)3—]}+(I{]"—1}+{ID'—I]+ ........ tonterms |
=§_(Iﬂ+lﬂ1+ ...... nlerms]—[l+1+I+....menns}}
gl 10(10"-1) |
ol 10-1
g[ 10(10"-1)
ol 9
=%[m" 1)—§n
Question 19:

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

Answer

i ]
22844 23248« B4106x 2+32x;
Required sum = WWW. ncert hel p. con
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=64[4+2+1+1+L1}
2 2

1 1
Here, 4,2,1, 2 2" isa G.P.

First term, a = 4

1

Common ratio, r = 2

It is known that, I—r
1y |
4 I—[ ] 41—
S _ [ 2 }_ [ 32| (314]_3_
- ] 1 L 32 4
2 2
3l -
64| — | =(16)(31) =496
~Required sum = \ 4

Question 20:

Show that the products of the corresponding terms of the sequences

. .2 -l 2 -1
d, ar, ar- ... and A, AR, AR, .. AR form a G.P, and find the common ratio.

Answer

It has to be proved that the sequence, aA, arAR, ar’AR?, ..ar" *AR™ !, forms a G.P.

Second term  ardR
= =ri

First term f14

Thirdterm  ar- AR"
=ri

Secondterm  ardR

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

Question 21:

wWWV. ncert hel p. con
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Find four numbers forming a geometric progression in which third term is greater than
the first term by 9, and the second term is greater than the 4™ by 18.
Answer

Let a be thefirst term and r be the common ratio of the G.P.
a,=a,a,=ar,as=ar’,a, = ar

By the given condition,

a=a; +9

s>arf=a+9..(1)

a, =as + 18

>ar=ar + 18 ..(2)

From (1) and (2), we obtain

a(rr-1)=9..(3)

ar(1-r*) =18..(4)

Dividing (4) by (3), we obtain

m'{] r:) 18
u{r‘l—]) 9
=-r=2
= r==2

Substituting the value of rin (1), we obtain

da=a+9

=23a=9

~a=3

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

If the plh‘qlh andr" terms of a G.P. are a, b and c, respectively. Prove that
ad Th e =

Answer

Let A be the first term and R be the common ratio of the G.P.

According to the given information,

ARP 1= 3 www. ncert hel p. conr
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ART'=p

ARt = ¢

a9 P P9

= A9 x RP D@ y Ar-P 5 RG1(rP) o AP~9 % R -1)(P-0)

- Aq—r+r-p+p-q x RPr-pr-qg+n+(rq-r+p-pqg)+(pr-p-gqr+q)
=A% x R°

=1

Thus, the given result is proved.

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

Answer

The first term of the G.P is a and the last term is b.

Therefore, the G.P. is a, ar, ar?, ar’, ... ar"™!, where r is the common ratio.

b=art. (1)

P = Product of n terms

= (a) (ar) (ar?) ... (ar"™)

(@ xax.a)(rxrx.r

=g plt2+an-l) (2)

Here, 1, 2, ...(n - 1) is an A.P.

— n;][2+[n—|—l}x1]: 11;1[]+n_2]= ﬂ{."_l]

2l 24 . +(n-1) 2 2
n{n—l|
P=a"r ?
. P_‘ — E.1n rulll 1}

:[n:r[" ”T
= [ax ar"'1]"
= (ab)" [Using {I}]

Thus, the given result is proved.

WWV. ncert hel p. con
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Show that the ratio of the sum of first n terms of a G.P. to the sum of terms from
|[n+l]Ih to (Zl'l}d term is —
r
Answer
Let a be the first term and r be the common ratio of the G.P.
‘ a(l-r")
Sum of first n terms = ——

(1-r)

Since there are n terms from (n +1)™ to (2n)™ term,
Cal -1")

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

gl = grntl-1_ g»

a(l=r") ~(1-r)
{l—r} ar‘"(l—r") :rT

Thus, required ratio =
Thus, the ratio of the sum of first n terms of a G.P. to the sum of terms from (n + 1)™ to
1

(2n)"termis I -

Ifa, b, c and d are in G.P. show that (al w7 (b +d:}:{“’r’+’r’5+m’]-.

Answer

a, b, c,darein G.P.

Therefore,

bc =ad .. (1)
b? = ac ... (2)
c? =bd ... (3)

It has to be proved that,
(a% + b%> + ) (b? + 2 + d*) = (ab + bc - cd)?
R.H.S.

= (ab + bc + cd)? ww. ncert hel p. com
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= (ab + ad + cd)? [Using (1)]

=[ab+d(a+ c)]?

= a’b®> + 2abd (a + ¢) + d* (a + ¢)?

= a’b? +2a°bd + 2acbd + d*(a® + 2ac + )

= a’b® + 2a’c* + 2b°c* + d%a* + 2d°b? + d°c? [Using (1) and (2)]
= a’h? + a’c® + a’c® + b2 + b2 + d?a* + d*b? + d*b? + d*c?

= a’b? + a’c® + a’d* + b* x b? + b’c? + b’d* + ?b?* + ¢ x & + *d?
[Using (2) and (3) and rearranging terms]

=a’b?+ P+ d®) + b2 Bb*+ P+ d?) + b+ P+ d?)
=(a’+b*+c?) b2+ +d?)

= L.H.S.

~ L.H.S. = R.H.S.

. |:f.|"l bhT e }{_f’)" Feo 4 d'“}:{ah +be + m’]l:

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

Let G; and G, be two numbers between 3 and 81 such that the series, 3, Gi, G, 81,
forms a G.P.

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

~81 = (3) (r)®

> =27

~ r = 3 (Taking real roots only)

Forr =3,

Gi=ar=(3)(3)=9

G, =ar = (3) (3)* = 27

Thus, the required two numbers are 9 and 27.

ﬁrr.'i-l +b”-|
Find the value of n so that " +b" may be the geometric mean between a and b.

Answer
WWV. ncert hel p. con
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G.M.ofaand bis Vil

m+l d+l
a+b" _

By the given condition, @ +&"

Squaring both sides, we obtain

]

{ﬂ_ﬂ+] + b"-'-l ]
~—————=abh
(a“' +b"}

=™ 120" B = {Hh](ﬂ:” +2a"h" 4 h:"}
T ? § e T2 I it i 24

=™ £ 20" B BT = P 20"+ abt
Tt ] ol 3 T8

= a" e b =" b+ ab™!

— ”JIH-E _'”_"'lr-*llf:l — ”blr'-l-l _Iﬁ?.'H-J

= a" (a-b)=b""(a—bh)

=) -(3)

=2n+l=1

=n=—
2

Question 28:

The sum of two numbers is 6 times their geometric mean, show that numbers are in the

(3+242):(3-242)

ratio .
Answer

Let the two numbers be a and b.

G.M. = Yab

According to the given condition,

a+b=6Jab A1)
= (a+b) =36(ab)

Also,

wWWV. ncert hel p. con
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y

(a—b) =(a+b) —4ab=36ab—4ab =32ab
= a=-h= \."E-JR

=4\2\Jab -(2)
Adding (1) and (2), we obtain
2a=(6+4v2)Vab

= a= [3 + Eﬁ)\-@

Substituting the value of a in (1), we obtain
b =6\ab—(3+22)ab

= b=(3-22)ab

a_(}'"g"'@}‘jﬁ 3 3+2xE
b (2Naab 3242

(3+242) ;[3—21,5].

Thus, the required ratio is

Question 29:

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

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

numbers are
Answer
It is given that A and G are A.M. and G.M. between two positive numbers. Let these two

positive numbers be a and b.

SAM=A=2tD (1)
GM = G =+/ab -(2)

From (1) and (2), we obtain

a+b=2A..(3)

ab = G? ... (4)

Substituting the value of a and b from (3) and (4) in the identity (a - b)? = (a + b)? -
4ab, we obtain

(3 — p)2 = 4A2 — 4G2 = 4 (A2-G2) WWV. hcert hel p. con
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(a-b)’=4(A+G)A-G)

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

From (3) and (5), we obtain

2a=2A+2,/(A+G)(A-G)

—a=A+(A+G)(A-G)

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

b=2A-A-J(A+G)(A-G)=A-(A+G)(A-G)

A+ J(A+G)(A-G)
Thus, the two numbers are N )

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

Answer

It is given that the number of bacteria doubles every hour. Therefore, the number of
bacteria after every hour will form a G.P.

Here,a =30and r=2

~as=ar = (30)(2)>= 120

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

as = ar’ = (30) (2)* = 480

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

ans1=ar’ =(30) 2°

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

What will Rs 500 amounts to in 10 years after its deposit in a bank which pays annual
interest rate of 10% compounded annually?
Answer

The amount deposited in the bank is Rs 500.

WWV. ncert hel p. con
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1

RsS00| 1+— |

At the end of first year, amount = - 0/ Rs 500 (1.1)

At the end of 2" year, amount = Rs 500 (1.1) (1.1)

At the end of 3™ year, amount = Rs 500 (1.1) (1.1) (1.1) and so on
~Amount at the end of 10 years = Rs 500 (1.1) (1.1) ... (10 times)
= Rs 500(1.1)*°

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

Answer

Let the root of the quadratic equation be a and b.

According to the given condition,

a+h

AM.= =8=a+h=16 ..(1)
2
GM.=Jab=5= ab=125 (2)

The quadratic equation is given by,

x*- x (Sum of roots) + (Product of roots) = 0
x> -x(a+b)+ (ab) =0

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

Thus, the required quadratic equation is x> - 16x + 25 = 0

WWV. ncert hel p. con
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Exercise 9.4

Question 1:

Find the sum to n terms of theseries 1 x 2+ 2 x3 +3 x4+4 x5+ ..
Answer

The given seriesis1 x 2 +2x3+3x4+4x5+ ..

nterm,a,=n(n+ 1)
- S‘H = ial :ik{k-k]'}
k=1 k=l
ik"+ik

k=l k=1

n(n+1)(2n+1) +n{n+l}

6 2
1)1/ 2
:n[n+ ][_n+]+l]
2 3
_n[;r+|](2n+4\l
o2l 3J

Question 2:

Find the sum to n terms of theseries 1 x 2 x 3 +2x3 x4 4+3x4x5+ ..
Answer

The givenseriesis1 x 2 x3+2Xx3x4+3x4x5+ ..
nterm,a,=n(n+1)(n+ 2)

(n®> +n) (n+ 2)

n*+ 3n*+ 2n

wWWV. ncert hel p. con
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S8 = ia;

b=l
= iﬁr‘+3ik’ + Zik
=l =l =l

n(n+1) | 3n(n+1)(2n+1) 2n(n+l1)

= + +
2| 0 2
- _: .:,

_ n(n+1) +n[n+1}{-n+l}+n{.”+l)
i 2 i 2

N |
:n[u+ } n’(n+ ]+2”+1+2:|
2 i 2
()t s 4n+6
2y | 2
:n[”+1}[nj+5n+ﬁ]
4 .
n(n+1)

[nj + 20+ 3n+ 6)

n(n+1)[ n(n+2)+3(n+2)]
4
Cn(n+1)(n+2)(n+3)
4

Question 3:

Find the sum to n terms of the series 3 x 12+ 5 x 22 + 7 x 3% + ...
Answer

The given series is 3 x12 + 5 x 22 + 7 x 32 + ...

n™term, a, = (2n + 1) n?> = 2n® + n?

wWWV. ncert hel p. con

w oo djayuaou-mmm//:dny



6

=2{n{n +1}}' Jrn{n +1)(2n+1)

_n'l:n+l}2 n(n+1)(2n+1)
= 5 + .
2n+1
]
_“{"+l}_3n:+3n+2n+l
2 3 }

= n(n+1)+

_n(n+1)[ 307 +5n+1
=— .

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

Question 4:

I 1 I

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

Answer
] 1 ]

+ +
The given series is 1*2 2x3 3x4

I
”{n + 1} = % = ﬁ {B}' partial f'ractinns}

n™ term, a, =

wWWV. ncert hel p. con
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bad | =

1

1 1
g, =———
-2 03

1 1
ay=——— ...
T3 4

| |
II:.'Ilr: -

noon+l

Adding the above terms column wise, we obtain

o 1o 1
a, +a, +o.ta, = -+ttt — +—+—+...
: " [1 23 n} [2 304 ;HJ

I n+l-1  n

S =1-

oy

n+l 1+ 1 1+

Question 5:

Find the sum to n terms of the series 5 +6° + 7" +...+20°
Answer

The given series is 5% + 6% + 7% + ... + 20?

n" term, a, = (n + 4)>=n?>+ 8n + 16

.8, = A= Z(kf +8k +16)

k’ BZIHZII.’)

_ n+|}{2n+1}+8n{n+1:l
[

16" term is (16 + 4)% = 2072

I
=3 ’M

+16n

wWWV. ncert hel p. con
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_16(I{1+]}(2xI[‘J+l}+3xlﬁ><(lﬁ+]}+|6

LS, = =16
f
| [ 33 ] 16+1
:{ ﬁ]( ?}{n} I {B]K ﬁx( 6+1) 6x16
] 2
_(16)(17)(33)  (8)(16)(17) .
i) 2
= 1496+ 1088 + 256
= 2840
LS T F20° = 2840
Question 6:

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

The given seriesis3 x 8+ 6 x 11 +9 x 14 + ...

an= (n"termof 3,6, 9 ...) x (n™ term of 8, 11, 14, ...)

= (3n) (3n + 5)

=9n® + 15n

"

oS, = g”* =" (9% +15k)

k=1
= ';'iﬁ:z + liiﬁ:
k=1 k=l
o, n(n +1?5(2n+ 1) S n[n:l}

3n(n+1)(2n+1) N 150(n+1)
- 2 2

:M[2n+l+5}
_ 3”[;+1}[2n+6]

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

Question 7:

Find the sum to n terms of the series 1% + (1% + 22) + (1% + 2% + 3°) + ...
wWWV. ncert hel p. con
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Answer

The given series is 12 + (1% + 22) + (12 + 22+ 3% ) + ...

a,=(12+22+3*+.....+ n?

~n(n+1)(2n+1)
- 6

H{EHE +3n+1) P 430 +n
) 0 6

ln‘(r.r+ﬁl] LLn n+1}{2n+]}+ I xn{;HI]
3 {2}" 2 ] 6 2

n(n+1)[ n(n+1) N (2n+1) . I}

6 2 2 2

n(n+ 1) +n+2m+1+1
6 2

6 2

_ n(n+1)[ n(n+1)+ 2(13+I)}

- n{n+1) [ +n+2n+2:|

6 2

_ n(n+1) _{rHr l}[n+2}:|

6 2

rr[u+l] rr+2
12

Question 8:

Find the sum to n terms of the senﬂwlnmsgm%tgrm_ is@iven by n (n + 1) (n + 4).

w oo djayuaou-mmm//:dny



Answer

a,=n(n+1)(n+4)=nn*+5n+4)=n+5n"+4n
2 8,=%a =Y E+53 K +adk
k=1 &=l A=l d=l

n:{n+l}: Sn[ﬂ+l}{2n+l} dn(n+1)
= + +
4 i) 2

n(n+1) _n{n+|}+ 5{2n+1}+4:|

Cn(n+1)[ 347 +3n+2ﬂn+1l}+24}
2 i

n(n+1) [3n% +23n+34
2 &

n(n+1)(3n +23n+34)

12

Question 9:
Find the sum to n terms of the series whose n'" terms is given by n? + 2"
Answer

a,=n*+2"

.'.Slj=ik:+2"=ik3 +i2“' (1)
k=1 k=l k=1

Y2 =242 420+ .
Consider k!
The above series 2, 22, 23, ... is a G.P. with both the first term and common ratio equal

to 2.

. 2)(2)" -1
.-.;2“ =—{ }[i—}l Lz[z"—1} (2

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

3 =ik3 +2(2n —I} _ |1{|1+1L{2n+]}

+2(2" 1)

wWWV. ncert hel p. con
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Question 10:

Find the sum to n terms of the series whose n'" terms is given by (2n - 1)
Answer

a,=(2n-12%=4n*-4n+1

.8, = im = i[m’ﬁ —4k+1)
k=1 k=1
S ) Y T
k=l k=1

o
_4n(n+|}{2n+l] 4n(n+1)
- 6 2
2n(n+1)(2n+1)

= ; —2n{n+l}+n

+

[2(2n% +3n+1
=n [n ﬁJH )—Z[H+l)+|]
3

-
3

4t 16+ 2—6n—6 +3}

C4nt 1
=n
3

_ H{21?+|}{2ﬂ—]}

2

wWWV. ncert hel p. con
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NCERT Miscellaneous Solutions

Show that the sum of (m + n)™ and (m - n)" terms of an A.P. is equal to twice the m™"
term.

Answer

Let a and d be the first term and the common difference of the A.P. respectively.
It is known that the k™ term of an A. P. is given by

ar=a+(k-1)d

“a@men=a+(m+n-1)d

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

an=a+ (m-1)d

“camip+tam-p=a+(m+n-1)d+a+(m-n-1)d
=2a+(mMm+n-1+m-n-1)d

=2a+(2m-2)d

=2a+2(m-1)d

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

= 2am,

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

If the sum of three numbers in A.P., is 24 and their product is 440, find the numbers.
Answer

Let the three numbers in A.P. bea - d, a, and a + d.

According to the given information,

(@a-d+(@+((a@a+d=24..(01)

= 3a = 24

~a=8

(@a-d)a(a+d) =440 .. (2)

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

=>(8-d)(8+d)=55 wwWww. ncert hel p. conr
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=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 (S2- S1)

Answer

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

Therefore,
S, = ’—2"[2;” (n-1)d] ()
2n
S5, =—|2a+(2n-1)d |=n| 2a+(2n-1)d 2
5 E[a (2m ]f] J?[ﬂ (2n }f] (2)
3n - -
S, =—[2a+(3n-1)d] (3)

From (1) and (2), we obtain

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

3 ”{ Ao+ dnd - 2d —2{:—:?d+m’1

l 2 J

_i_’[zaﬂm—d}

¥

=; 2a+(3n-1)d]

~3(S,-8)) = *’2” [2a+(3n-1)d]=S, [From (3)]

Hence, the given result is proved.

Question 4:
Find the sum of all numbers betwean2cand 4@0 whichrare divisible by 7.
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Answer

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.
“ap,=39=a+((n-1)d

=399 =203+ (n-1)7

=7 (n-1) =196

=>n-1=28

=>n=29

R
"8, = ‘;{zmueej

29
= =2 (602

={29}{3{]I]
=8729
Thus, the required sum is 8729.

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

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

2444644100 = ?[2(2}45{!—1}(2}]

50
= T[4+93]

= (25)(102)

550

Il
[2¥]

WWV. ncert hel p. con
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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

)

= ‘-'{} - 2
5541044100 =-[ 2(5) +(20-1)5 ]

=10[10+(19)5]
= ll[l[l[]+f)5]= 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.
+100 = 10 + (n -1) (10)

= 100 = 10n

=>n=10

~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.

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

Answer
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 given by, a, =a + (n -1) d
297 =13 + (n -1) (4)
=>4 (n-1) =84
>n-1=21
WWV. ncert hel p. con
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>n=22

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

S, =2[2a+(n-1)d]
22 2 7
“Su=7 [22(13)+(22-1)(4) ]
=11[26+84]
=1210

Thus, the required sum is 1210.

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

If fis a function satisfying such that

,f'{|]=3andi,f'm=1zu
e=l , find the value of n.

Answer

It is given that,

fF(x+y)=Ff(x)xf(y)forallx,yeN.. (1)

f(1)=3

Takingx =y = 1in (1), we obtain

Fl+1)=f2)=f(1)f(1)=3x3=9

Similarly,

Fl+1+1)=f3)=f1+2)=f1)f(2)=3x9 =27

f(4)=f(1+3)=f(1)f(3)=3x27=81

~ (1), f(2), f(3), .., thatis 3,9, 27, ..., forms a G.P. with both the first term and

common ratio equal to 3.

g _ ﬁ:[.!‘r" - ]}

It is known that, " r—1

S f(x)=120
It is given that, !

WWV. ncert hel p. con
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120=——
:3-121:::%{3"—1_}
=3"-1=80

= 3" =81=3
=4

Thus, the value of n is 4.

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.
Answer
Let the sum of n terms of the G.P. be 315.

a !_.II _ I

Sl'.I = { }

It is known that, r—I
It is given that the first term a is 5 and common ratio ris 2.
5(2"-1)
2-1

= 2" ~1=0(3

S 315

= 2" =64=(2)

= n==6

~Last term of the G.P = 6" term = ar® ! = (5)(2)° = (5)(32) = 160
Thus, the last term of the G.P. is 160.

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.

Answer

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

~a=1

as=ar=r WWV. ncert hel p. con
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as=art=r
w4t =90
>r*+r-90=0

JE—
- —14+4/3 ~1+19
o I+\.'l+3E|EI= I_F}_ﬂE]: l:I — _100r9

2 2 2

Sr=%3 (Taking real roots )

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

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.

Answer

Let the three numbers in G.P. be a, ar, and ar’.

From the given condition, a + ar + ar* = 56

>a(l+r+r)=56

(D)
a-1,ar-7,ar’ - 21 forms an A.P.
~ar-7)-(a-1)=(ar*-21)-(ar-7)
>ar-a-6=ar-ar-14
=ar’-2ar+a=8
sar-ar-ar+a=38
=>a(rF+1-2r)=38
>a(r-12=8..(2)

=>7(F-2r+1)=1+r+1r
=27 -14r+7-1-r-r*=0
=>6r'-15r+6 =10
=6r-12r-3r+6 =10
>6r(r-2)-3(r-2)=0
=>(6r-3)(r-2)=0
WWV. ncert hel p. con
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Whenr=2,a=38

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

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.

Answer

Let the G.P. be Ty, Ty, T3, T4, ... Top,.

Number of terms = 2n

According to the given condition,

Ti+ T+ T3+ .+ Ty =5[T1 + T3+ ... +T25-4]

ST+ T+ T3+ ...+ T =5[T1+T3+ ... +Tp1]=0

STy +Ta+ ..+ T =4 [T+ T3+ ... + Topq]

Let the G.P. be a, ar, ar?, ar’, ...

) cu'{r"’ - l-} . 4 x c:(r"' - I]

r=1 r—1
= ar =4a

== r=4

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

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.

Answer

Letthe AP.bea,a+d, a+2d,a+3d,...a+(n-2)d, a+ (n-1)d.

Sum of first four terms = a + (g WWe-Neer bArkraconrd) = 45 + 64
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Sum of last fourterms =[a+ (n-4)d] +[a+ (n-3)d] + [a + (n - 2)d]

+[a+n-1)d]

=4a+ (4n-10)d

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

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

>d=2

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

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

= (4n - 10)2 = 68

=4n - 10 = 34

= 4n = 44

=>n=11

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

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

It is given that,

a+bx  h+cx

a—by b—ex
= {u +hx]{h —ex) = [h + c:\‘} (a—bx)
= ab—acx +b*x —bex” = ab—b"x +acx - bex’
= 2h°x = 2acx
= b’ =qgc
h

= — =
(4

= |

WWV. ncert hel p. con
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b+cx c+dx
Also, =

h—ecx  c—dx

= (b+ex)(c—dx)=(b—cx)(c+dx)
= be—bdv + ¢’ x —cdx’ = be + bdx — ¢ x — edx’
= 2¢x = 2hdx
= ¢ =hd

A |

d e -(2)
From (1) and (2), we obtain
b ¢ d
a b ¢

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 n terms in a G.P. Prove
that PR" = S”

Answer

Let the G.P. be a, ar, ar?, ar’, ... ar" 1.

According to the given information,

wWWV. ncert hel p. con
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) o _ (n+1)
=g" p ? o Sum of first # natural numbers 15 #7

l | 1
R=—4—+ +—

a ar et

ol
|. [ w . I
— EI’ I]) K ]I.l—l. [‘1. ]_.I"____ .II'I-II ! fOrInS a GP]
f o

_ a” [r” —]}”
{r - I]H

_ ﬂ[r'” - ])
(r=1)

L

— Sn'r
Hence, P’ R" = §"

Question 15:

The pt, g™ and r*" terms of an A.P. are a, b, c respectively. Show that
(q—rja+(r—p)b+(p—q)c=0

Answer

Let t 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, =t + (n-1) d

Therefore,

ap=t+((p-1)d=a..(1)
wWWV. ncert hel p. con
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ag=t+(g-1)d=>b..(2)
a=t+((r-1)d=c..(3)
Subtracting equation (2) from (1), we obtain
(p-1-g+1)d=a-b>b
=(pp-q)d=a-b
— -(4)
P—q
Subtracting equation (3) from (2), we obtain
(g-1-r+1)d=b-c
>(g-rnNnd=b-c
- -(5)
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)
= aq—hgq—ar+br=bp-bq—cp+cq

Sd=

=d=

= hp—c¢p+cq—agq+ar—br=10

= (—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

Thus, the given result is proved.

Question 16:

=

(1 1] ‘1 |] [1 1]
—+— .bL +— | —+—
Ifatl ¢ - 4 a blarein A.P., prove that a, b, c are in A.P.

Answer

(1 1] ‘1 |] [1 1]
—+— .bL—+— 0 —+—
It is given thata “? ¢ ¢ 4 a bJareinAp.

wWWV. ncert hel p. con
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.',b[—l+l]—ai—l+11=c[l+l
coda, b ¢ a b
)

~ b(a+c) ~ a(b+c) B cla+h ~ b(a+c)
ac he ab ac
Fa+bc—a'b—a'c _ ca+e’b-ba-ke
abe - abc

= ba-a’b+bc-a’c=c'a-ba+ih-be

= fth[h—f.r}+£‘[h: —f.l':) =a[r_': —h:]+hc‘(r—h)

= uh[h—u}+c'[h—u]{h+a] = cr[c'—h}[c'+h]+hc{c'—h)
= (b—a)(ab+ch+ca)=(c—b)(ac+ab+bc)
=b-a=c-h

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

Question 17:

If a, b, ¢, d are in G.P, prove that (”" +h")‘[hd +C”)'((-” +d”}are in G.P.

Answer

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

~b?>=ac .. (1)
c=bd..(2)
ad = bc .. (3)

It has to be proved that (2" + b"), (b" + "), (c" + d") are in G.P. i.e.,
(" + ¢ = (a" + b") (" + d")

Consider L.H.S.

(b" + ")? = b*" + 2b"C" + "

= (b%)"+ 2b"" + (c*)"

(ac)” + 2b"c" + (bd)" [Using (1) and (2)]

a'd+b'c"+b" "+ b"d"

a"c”+ b'c"+ a" d" + b" d” [Using (3)]

=c" (@ +b")+d" (@ +b"
=@ +b") (" +d)

= R.H.S.

S (B"+ 2= (a"+ b") (" + d")

wWWV. ncert hel p. con
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Thus, (&" + b™), (b" + "), and (" + d") are in G.P.

~3x+p=0andc, d -12x+¢g=0

If a and b are the roots of X are roots of X

b, ¢, d, form a G.P. Prove that (g + p): (g - p) = 17:15.

, where a,

Answer
It is given that a and b are the roots of x>~ 3x + p = 0
~a+b=3andab=p..(1)

Also, ¢ and d are the roots of * ~12x+¢=0

«c+d=12andcd =qg ... (2)

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

X+ xr=3

=>x(1+r)=3

xr? + xr’ =12

=>xr(1+r)=12

On dividing, we obtain

xr:f_l+r}_ 12

x(1+r) 3
= =4
= r=12
3 3
When r=2,x= =—=]
1+2 3
3 3
When r=-2,x= =—=-3
1-2 =1
Case I:

When r = 2 and x =1,
ab = x’r =2
cd = x’r = 32

WWV. ncert hel p. con
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g-p 32-2 30 15

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

Case II:

Whenr = -2, x = -3,

ab = x*r = -18

cd = x°r° = - 288

_q+p:—288—|3:—3ﬂﬁzﬂ

g-p -288+18 =270 15

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

Thus, in both the cases, we obtain (g + p): (g - p) = 17:15

Question 19:

The ratio of the A.M and G.M. of two positive numbers a and b, is m: n. Show that
'ﬁ ] a3
a:h [m+w"m'—n'):(m—vm'—n')

Answer
Let the two numbers be a and b.

_a+bh

A.M 2 and G.M. = vab

According to the given condition,

a+h _m
Ev'ra_h n
(H-Fh}: _ _”'.l:
4{{:&} - n
_ {u +h}: _ 4uh1nr
2

3{ct+h}=

(1)

Using this in the identity (a - b)?> = (@ + b)? - 4ab, we obtain

Ey"ﬁm
1

wWWV. ncert hel p. con
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dabm’ 4“"’(”“:—”:)

(a—b) = S~ dab —
— (a-p) - 2l )

Adding (1) and (2), we obtain

2= 20 (114 )
M
= a= &(m+wm:—n:)

n

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

b= 2@ - 1'II{E(;}J-I-\.I';:I] —HJ)

n n
Vab Nab ==
= “ = a4 m-—n
n n

)
(m+w.l'm: —n:) {m+x!m“—n3]

(H?—m) (m—\u'm"—n"]

::ﬁ::ﬁ
> S

Thus,a:b=(m+ﬁ]:(m—dﬂ]

Question 20:
111
Ifa, b, carein A.P,; b, c, darein G.Pand ¢ d 1£’are in A.P. prove that a, ¢, e are in
G.P.
Answer
It is given that a, b, c are in A.P.
«b-a=c-b..(1)
It is given that b, ¢, d, are in G.P.

wc=bd..(2)
wWWV. ncert hel p. con
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2_1.1 (3)

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

From (1), we obtain

2b=a+c
N ad+c
2

From (2), we obtain

d =
b

Substituting these values in (3), we obtain
261 1

- ==t
[y i 4
fo.f—c'} 1
== =4
2¢ coe
ad+c e+c
= — =
o ce
a+c e4c
= =
c e
= (a+ec)e=(e+c)e
2
—detoe=ec+ 0
== 0 =ae

Thus, a, ¢, and e are in G.P.

Question 21:

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

(i) 5 + 55 + 555 + ...
wWWV. ncert hel p. con
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LetS, =5+ 55+ 555 + ..... to n terms

= g[g +99+999 +...to n terms|

:g:{lﬂ— I]+(IIIIIi -I)+|{Ill2l3 -I}+...m n tenhs]
=§:(1ﬂ+ 10° +10° +...n termﬁ}—{'l+l+... n termﬁ)]
s[io(io-1) |

ol 10-1

s[o(iom-1) ]

9|7 o "

50,0y 5n

-a(m 1) 5

(ii) .6 +.66 +. 666 +...
Let S, = 06. + 0.66 + 0.666 + ... to n terms

=6[ﬂ,]+ﬂ,1 1+0.111 +.,.tontenns]

= g[[},*H 0.99+0.999 +..ton terms|

6 | 1 |
==l l=—|+|l=—5 |+| | =— |+..tonterms
9l 10 10 107
:E (I+I+...nterm5)-l[l+L+ I,, +..0n terms]
3 10 10
-1
)
3 10 I—L
10
=3n—i><ﬂ(1—m")
3 0 9
2 2
=—n——|1-10"
3 2?( ]
Question 22:
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Find the 20" term of the series 2 x 4 + 4 x 6 + 6 x 8 + ... + n terms.
Answer

The given seriesis2 x4 +4 x6+6 x8+ ..nterms

~nMterm =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.

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

The given seriesis 3 + 7 + 13 + 21 + 31 + ...
S=3+4+74+13+214+31+ .. +a,1+a,

S=3+7+13+21+ ...+an-2+a,-1+ an

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

S-S=3+4+[(7-3)+(13-7)+21-13)+ ...+ (an—-an-1)]-an
0=3+[4+6+8+ ..(n-1)terms] - a,
a,=3+[4+6+8+ ..(n-1) terms]
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23 ak:ikf+ik+il
k=l k=1 k=1 k=1

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

= ‘ t—

(n+|}{3n+1}+3(n+l}+6}
6

(20 +3n+143n4346
i 6

[ on? +ﬁn+|r.}]
=N -

Question 24:

If Sy, Sy, S3 are the sum of first n natural numbers, their squares and their cubes,

982 =8, (1+88,)

respectively, show that
Answer

From the given information,
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< _ n(n+1)

S, :
4
. , _n‘2(n|+l}j 8n(n-+1)
MRS, At
:w—+1f[l+4n:+4n]
=w—+1f{2n+l]:
=[n{11+1]i2n+l]:| )
Also, 95 =9[n{n+ I)[2n+1}]-

(6)
:%[11(n+1}(211+ N[

) [|1{11+1){2n+ I]]J
._1_

0957 = ;
Thus, from (1) and (2), we obtain 3 S-‘(] +88,)

Question 25:

o+ P24 3
1 + +

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

n{n+1) :
F+2'+3 +..+n" 2

14+3+5+...+(2n-1) - 1434+5+4...4(2n-1)

Answer

The n™ term of the given series is

wWWV. ncert hel p. con

w oo djayuaou-mmm//:dny



Here, 1,3.5,...(2n -I} 15 an A P. with first term a, last term {En—l} and number of terms as n

S1+345+ . +(2n -I}=2[2xl +(n-l}2:| =n’

A = . n+—n+—
n an 4 4 2 4
S"= ﬂk= 1K2+1K+lj
bl i 2 4
+12n+1 +1
_1n(n+1)(@2n+1) 1nfn+l) 1
4 & 2 2 4
n[(n+1)(2n+1)+6(n+1)+6]
B 24
11[2|11+3n+1+6n+6+ﬁ]
|1(2|1" +9n+1 3)
- 24
Question 26:
|><22+2><3:+.__+nx{n+|]|2 n+3
2 2 . z =
Show that I"«242°=3+...4+n x{n+l] 3n+1
Answer

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 +..+nx(n+1) Zd“ _Z{I\ +2K’ +K)

— E=I
I3x2+23x3+....+njx{n+l) ia Zn:[K"-f-K')
E

k=1 k=l

(1)

Here, (K™ +2K” +K)
K=l

_ n*(n+1)° .2 n{n+l]{2n+|]+n{n+l]
4 6 2

_ n(n2+ 1) n[n; 1) +§(2n+1)+ I]

2 6

B n(n+1}_3n: +3n+8n+4+ﬁ}

="("+1}'3n?+|ln+|ﬂ]
L

[}
:"("+ } 3n'+611+5n+10:|
12 -
n(n+1)
12

_ n{n+1}{n;;2}{3n+5] 2)

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

1] 2 2 "
AISD__Z(K3 -I—K:): n (n;'l] N H{n+]L ...n+l]
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_n(n+l) n(n+ I}+1n+|}

2 2 3

n(n+1)| 3n° +3n+4n+2
2 6

e . -
:I1IIII1+ } nc+Tn+2
I'] L _

i

.
=”{"+ } 311'+611vn+2]
12 -

n{n+1)

12

; [31][n+2]+](n+ 2}]
~n{n+1)(n+2)(3n+1)

12
From (1), (2), and (3), we obtain
n{n+1)(n+2)(3n+5)
127 +2x3" +...+nx(n+I) 12

Px2+2"x3+..+n"%(n+1) n(n+1)(n+2)(3n+1)
l":l

_ nin+1){n+2)(3n+3) _ In+5
n(n+1){(n+2)(3n+1) 3n+l

Thus, the given result is proved.

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?

Answer

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 +,,u+ 508} t hel p. comn
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= 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+(n-1)=12
>n=12
= 15 [2(500)+(12-1)(500) ] = 6[1000+5500] = 6(6500) = 39000
~Sum of the A.P =
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

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?

Answer

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 n.

~» 18000 = 1000 + (n - 1) (1000)

=>n=18
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2. 1000+ 2000 +....+ 18000 = E[E[IDDD]+{[E— 1)(1000) |

,}
=9[2000+17000]
171000
- Total interest paid = 10% of (18000 + 17000 + 16000 + ... + 1000)
= 10% of Rs 171000 = Rs 17100

~Cost of scooter = Rs 22000 + Rs 17100 = Rs 39100

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.
Answer
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
g - a(r I)

r—1

44 -1)  4(65536-1) 4(65535)

" S, = = = —~=4(21845)=87380
' 4-1 3 3
It is given that the cost to mail one letter is 50 paisa.
50
=Rs B7380x —
~.Cost of mailing 87380 letters 100 = Rs 43690

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

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

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+ 500+ 500+ ....+ 500
Amount after 20 years = 20times
= Rs 10000 + 20 x Rs 500
= Rs 10000 + Rs 10000
= Rs 20000

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.
Answer

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.
lﬂﬁlﬁxixix,,,,xi
5 5 5
-\—”\_.._,—n'
~ Value at the end of 5 years = e =5x 1024 = 5120

Thus, the value of the machine at the end of 5 years is Rs 5120.

150 workers were engaged to finish a job in a certain number of days. 4 workers

dropped out on second day, 4 morenmonkess driopped owmon third day and so on. It took
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8 more days to finish the work. Find the number of days in which the work was
completed.

Answer

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 + 8)
{'TJFS][ 2(150) +(x+8- I](—ri]]

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

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

= 75x=(x+8)(68-x)

= T5x =68x—x +544 - 8x

= ¥’ +75x-60x-544 =0

= x +15x-544=10

= x" +32x—17x—544 =0

= .1'[1'+32]—|T{.‘r+33}:
:b{x—l?}{x+32}=ﬂ

= x=17orx==32

= 150x =

However, x cannot be negative.

X =17

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