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Exercise 9.1

Question 1:
Write the first five terms of the sequences whose n*' term is 4, =H(”+2}
Answer
a, =n(n+2)
Substituting n =1, 2, 3, 4, and 5, we obtain
i, =](1+2}=3
d, = 2(2-1—2}:8
:1;:3(3+2]=15
e, :4(44-2}:24
aﬁ=5[5+2}=35
Therefore, the reguired terms are 3, 8, 15, 24, and 35.
Question 2:
n
a =—
Write the first five terms of the sequences whose n*' term is n+1
Answer
_n
Tonsl
Substitutingn =1, 2, 3, 4, 5, we obtain
1 | 2 2 3 3 4 4 5 5
ﬂlz—:_"ﬂ.’:—:_‘ﬂ‘:—.—:_‘a—I:—:_'- ﬂ'q_ =
1+1 2 2+1 3 i+l 4 441 3 I+l 6
1 2 3 4 5
e oS —,Hnd g
Therefore, the required termsare 2 3 4 5 6.

Question 3:

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

8y, =2"

Substitutingn =1, 2, 3, 4, 5, we obtain
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g=2=2

a,=2"=4
a,=2 =8
a,=2"=16
a, =2 =32

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

Question 4:
n-3
a.I.'l =
Write the first five terms of the sequences whose n™ term is b
Answer
Substitutingn =1, 2, 3, 4, 5, we obtain
2x1-3 -]
al = = —
6 b
2x2=3 1
ﬂ_} m— _——
B 6 6
2x3-3 3 1
aﬂ L e T o=
. 6 6 2
2x4-3 3
ﬂ4 - -
6 4]
2x3-3 7
aj_ = -
’ G 6
-1 1.1 5
B S B - et ey ‘u'“d :
Therefore, the reguired terms are 6 6 2 6
Question 5:
a :(_l}n—l Sﬂ*l
Write the first five terms of the sequences whose n* term is ™"

Answer

Substitutingn =1, 2, 3, 4, 5, we obtain
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P |

4-1 S-‘H-I :_55 s —3]25

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

Question 6:
n +5

a =n——

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

Answer
Substitutingn =1, 2, 3, 4, 5, we obtain

I'+5 & 3
aI:I- == —
4 4 2
: 9 9
i s S o
B 4 4 2
345 14 21
L e R L
: 4 4 2
a, =4 4_+5=21
el
goga 20 80, 75
- 4 4
i, E, ﬂ 21, and E
22 2 2

Therefore, the reguired terms are

Question 7:

Find the 1 7% term in the following sequence whose n* term is 2,

Answer
Substituting n = 17, we obtain

a,=4{17)-3=68-3=63

Substituting n = 24, we obtain

=dn=3a ,,4,,
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a, =4(24)-3=96-3=93

Question 8:
nt
a, ==—3a,
Find the 7t term in the following sequence whose n*" term is 2n
Answer

Substituting n = 7, we obtain

-

LT _w
2128
Question 9:

m=1 3.
Find the 9t term in the following sequence whose rt" term is &0 ~ (-1)" n%a

Answer

Substituting n = 9, we obtain

a, =(~1)""(9)" =(9)’ =729

Question 10:

_n(n-2)
Find the 20™ term in the following sequence whose n™ term is " on+3 T
Answer

Substituting n = 20, we obtain

20(20-2) 20(18) 360
~20+3 23 23

e |

Question 11:

Write the first five terms of the following sequence and obtain the corresponding series:
a =3,a, =3a_ +2foralln>1
Answer

a =3a,=3a_ +2foralln>1
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=a,=3a,+2=3(3)+2=11

a,=3a,+2=3(11)+2=35
a,=3a,+2=3(35)+2=107
a, =3a, +2=3(107)+2=323

Hence, the first five terms of the sequence are 3, 11, 35, 107, and 323.
The corresponding seriesis3 + 11 + 35 + 107 + 323 + ..

Question 12:
Write the first five terms of the following sequence and obtain the corresponding series:
a
a=-la=-1n2z2
]

Answer

a
a==-lg =-tLpn=z2

=1 =1 =1 -1

-1, —, —,and —.
24 120

Hence, the first five terms of the sequence are 2
AV — 1+ = 1] = 1 = |+
The corresponding series is 2 6 2 120

Question 13:

1 L]

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

g IO g
a=da,=2,a6 =a_,=-lLn>2
Answer

S —a - v
a=da,=2,a6 =a_,=-ln>2
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=a,=a,—-1=2-1=]

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

a; =a,—1=0-1=-1

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

The corresponding series is2 + 2+ 1 +0+ (-1) + ..

Question 14:

The Fibonacci sequence is defined by
l=a,=a,anda =a_, +a_,,n>2

ﬂn-l

JdJorn=1 23, 4,5

Find @
Answer

l=a =a,
a, =a, +a, ;,nr:-Z
Say=a,+a =1+1=2
a,—a,+a,=2+1=3
a.=a,+a,=3+2=3

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

a +1 a, 1
SForn=l, —=—=-=1
ali “‘I
a+l a, 2
For n=2, —* =—=—=2
a_ a, |
Fljrr'|=?r.—&""'-'-|=H—4=E
a_ a, 2
Forn=4 Lt 53
a, a, 3
Forn=35 ! IZEZE
a By =
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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.

Hereg, first term, a =1

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

= 2n—2 =2000

= =1001

S,,:g[zmu(n—a]d]

1001
2
1001

>
1001

n8, = [2x1+(1001-1)x2]

[2+1000x2]

x 2002

=1001x1001

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

Question 2:
Find the sum of all natural numbers lying between 100 and 1000, which are multiples of
5.

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 anddf =3
a+(n—1)d =995
=105+(n—1)5=995

= (n—1)5=995-105=890

= n-1=178
= =179

179 - ;
-8, =—=[2(103)+(179 - 1)(5)]

=

179 i

= 2[2105)+(178)(3)]

=179[105+(89)5 |

:(I?‘?}{lﬂi-f-cﬂﬁ)

:(I?Q){SS{]J

= 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 AP. 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,

IO+I[}d:%(I[}+35d)

= 40+ 404 =10+ 354
= 30=-5d
=d=-6
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Sdy, =a+(20=1)d =24(19)(-6) =2-114 ==112

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

Question 4:
11
=0, =—,=3,...
How many terms of the A.P. 2 are needed to give the sum -257?
Answer

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

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

It is known that, 2 , where n = number of terms, a = first term, and
d = common difference
Here, a = -6

11 -11+12 1
d = ..;_4;6::—:_

2 2 2

Therefore, we obtain

5 E[Ex(—ﬁ)+ (n- I}GH

:}—50:;«[—124—%—1]

2
— 50 = n[—§+§]
= -100=n(-25+n)
=’ =25n+100=0
= n —5n—20n+100=0
3#(!?—5}-2(]{.?:-5}:(]

=p=200r3

Question 5:

1 1

In an A.P., ifp® term is 9 and g term is # , prove that the sum of first pg terms is

%(,uq +1) where p = q.
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Answer

It is known that the general term of an AP, isa, =a + (n - 1)d

~ According to the given information,

P term=uﬁ=u+{p—])d'=]—' ]
g

g" term=q, =a+(g-1)d = - (2)

!3’
Subtracting (2) from (1), we obtain

11
(p-1)d-(g—1)d=———
q pr
goPd
P4
=(p-q)d=L"1
pq

:‘:{p—l—q+|)

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

I I
+(P—1)—:E
|

l
o

P
Sl b
i
[2&
L

|
—r =
g
+(pg-1)d]
2
- _}
i ( }Pﬁ’

=I+%[p¢—l)

_prq

=;'(Pff+1)

I
—(pg +1)
Thus, the sum of first pg terms of the A.P. is 2 .

Free Pdf Download from Exxamm.com




Question 6:
If the sum of a certain number of terms of the A.P. 25, 22, 19, .. i5 116. Find the last
term

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

s_,=§[za+(n—|}d]
Here,a=25andd =22-25=-3
S,,zg[zxzsqn—l}(—m

::ul]ﬁ:%[Sl]-Bn-&-E]

= 232=n(53-3n)=53n-3n"
=3n -53n+232=0
= 3m = 24n-29n+232=0
= 3n(n—8)-29(n-8)=0
=(n-8)(3n-29)=0
—n=¥ l:;:r.r:':E

3

29

However, n cannot be equal to T . Therefore, n = 8
sad=Lastterm=a+(n-1)d=25+(8-1)(-3)
=25+ (M (=3)=25—-21
=4
Thus, the last term of the A.P. is 4.

Question 7:

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

~a+{k-1)d=>5k +1

a+kd-d=5+1
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Comparing the coefficient of k, we obtaind = 5
a-d=1
=2a8-5=1
=2a==06

n
S =—|2Za+(n-1)d

" 2[ a [H } ]
1] =
= 2[2(6)+(n-1)(5)]

=§[|2+5n—5]

:g[Sn-I-T]

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

n

S, = E[Em—(n—l]d]

According to the given condition,

It is known that,

%[Zrﬁu{n —l}d]= pn+gn’

::»El:ﬁu+|1<:i—:_1]=pn:'|+t_]1'||3

:>|13+113d—n e n+qn’
2 2 Prq

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

2

~d=2g

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

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

Answer

Let a,, a5, 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 7 terms of second A.P. On+6
"

2[2u,+(n—1)q'l] _sn+d

n On+6
Z[Zu:+{n—1}la':] nE

2a,+(n=1)d, _sn+4

2a,+(n=1)d, I+6

=

Substituting n = 35 in (1), we obtain
2a,+34d, 5(35)+4
2a, + 344, ‘3(35}4-6
a +17d, 179
- =
a, +17d, 321

18" term of first AP. & +17d,
18" term of sccond AP @, +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,
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SF=‘;[ZET+(I{}—”JJ

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

According to the given condition,
g[zm(p_l)d]:%[zm(q_ud]

= p[EaHp—l}dj - q[2ﬂ+{q—l}d1
= 2ap+ pd(p—1)=2aq+qd(q-1)

= Ecr(p—f;}+d[ﬁ[p—l]—q(q—I]J={l
= la(p—q)+d[ﬁ: . +q} =1

= 2a(p-q)+d[(p-q)(p+q)-(r-q)]=0
=2a(p-q)+d[(p-q)(p+q-1)]=0
:“,-Ec.a+£f(p+q—|): 0

—2a
Sef = 1
= p+g=1 (}

. 2 =
"8, =4 zq[2a+(p+q—l)-d]

2 A
=>~‘-"..~..,=M{2ﬂ+(fe’+q—'}[ o4 J:| [From (1))
' 2 p+ag—1

~P*920-24]

=10
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 ¢, respectively.
E(G—*‘]i(f—p}ﬁ(;}—q}ﬂ

Prove that P q I

Answer

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

According to the given information,
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S = i[Za,+[p—l)d]: a
20 +(p-1)d=Z (1)
P

L?¢=g[2a,+[q—1}d:|=b

: 26
= 2a,+(g—1)d :? wi 2]
S, =;[zal +(r-1)d]=c
2c
=2a,+(r-1l)d=— (3]

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

2a 2b
p—l}a’— g—1)d =——-—
( . ( } g

2aq —2hg
2]
2ag-2bp
7y
2(aq-bp)
pa(p-q)
Subtracting (3) from (2), we obtain

2h 2¢
{H—IN—(‘“—IM=?—_‘—_
2h 2c
q 1'-"
2br =2gc
qr
2 br—ge) -(5)
gr{g=r)

:d(p—l—q+l}=
=d(p-q)=

=d= ..(4)

:::-d'{q—l—r-kl}:
=d(g-r)=

=d=

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

ra(p—a) qrig-r)
=qr(g-r)(aq-bg)=pq(p-q)(br—ge)
=r(ag-bp)(q-r)=p(br-gc)(p-q)
= (agr—bpr)(g—r)=(bpr - pgc)(p—q)
Dividing both sides by pgr, we obtain

(i_ﬁ]{q_r):(’_;_i](p_q)

P g r

::‘-E[q—r)—gtq—r—r p—x;]+£(p—q}:[]

p q r
a h c

=—(g-r)+—(r-p)+—(p-4)=0
b q r

Thus, the given result is proved.

Question 12:

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

Answer

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

According to the given condition,

Sum of mterms m°

Sum of n terms 0’
r;. [23 +(m— l}d] 2
== 1 = il
—£[23+(n—l)d] 2

2a+(m ml)d . m
Zar(a1)d " n =l

Puttingm =2m-1andn =2n -1 in (1), we obtain
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2a+(2m-2)d 2m-1
2a+(2n-2)d d  2n-1
1)d
1)d

2m—1 G
=T 42)

:>a+[
a+(n-

"term of AP. a+(m-1)d )
n" term of AP, ﬂ+(nw!}d

From (2) and (3), we obtain

" term of ,-".P Em—i

"'to:rm of AP 2n-1

Thus, the given result is proved.

Question 13:

If the sum of i terms of an A.P. is 31" +51 and its m*™ term is 164, find the value of m.
Answer
Let 8 and b be the first term and the common difference of the A.P. respectively.
an=a+(m-1)d=164 .. (1)

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

Here,
§[2a+ nd —a’] =3n" +5n

= na+n’ —=3n"+5n

0o | &,

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

L
2

=d=0

Comparing the coefficient of n on both sides, we obtain

a—£=5
2

> ag—3=5
== a=8
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Therefore, from (1), we obtain
8+ (m-116 =164
=2(mM-1)6=164-8 =156
=2m-1=26

=m =27

Thus, the value of m is 27.

Question 14:

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

Let Ay, Az, As, Ay, and As be five numbers between 8 and 26 such that

8. Ay Ao, Ay Ay hs 26 Is:an AP

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

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

=>6d=26-8=18

=2d=3

Ar=a+d=8+3=11

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

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

Question 15:
a' +b"
If @ '+b"" is the A.M. between a and b, then find the value of n.

Answer

_a+b

A.M. of 3 and b 2

According to the given condition,
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a+b a"+b"
2 a !
= (a+b)(a"' +b" ']:Z{a"+b”}

=a" +ab" +ha" b = 24"+ 2h"

=ab" +a" b=a"+b"
:}’ﬁt’” | _b" =all_{rJl Ib
=b"(a-b)=a""(a—b)

:bﬁﬂl— ]'”I
\Iul ¢ » 0
:,[5 =1=L£
b b
=n—-1=0
=n=1

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, A;, A,, ... A, 31 isan A.P.
Here,a=1,b=31,n=m+ 2
~31l=1+(m+2-1)(d)
=230=(m+1)d
. (1)
m+1
Ar=a+d
A, =a + 2d
A;=a+ 3d ..
whr=a+ 7d
A s =a+(m-1)d

According to the given condition,
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a+T1d E
a+(m-1)yd 9

m[ (r_m

(30
|+(m—|)Lm+J
m+1+7(30) 5
m+1+30(m—1) 9
m+1+210 3
m+|+3(]1:r:—3ﬂ=a
m+211 5

==

[From (1}]

5
9

—
Im-29 9
= Om + 1890 = 155m — 145

= 155m —9m = 1899 + [45
= |46m = 2044
=m=I14

Thus, the value of m is 14.

Question 17:

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 AP,

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

First term, & = 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.
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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).
Sy, = |BUC(H— 2.)

= 2[2a+(n-1)d |=180°(n-2)
= 2[240°+(n-1)5°] = 180(n-2)

= n[ 240+ (n-1)5]=360(n-2)
= 240+ 51* — 51 =3601—T20
= 50" +2351-360n+720=0
= 5" —1257+720=0

—n' =25n+144=0

= —16n-9n+144=0

= n(n—lﬁ)—-‘}(n—-iﬁ}: 0
=(n-9)(n-16)=0

=n="%o0rlo6
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Exercise 9.3

Question 1:

s b
Find the 20 and rthterms of the G.p. 2°4 8
Answer
5 5%
The given G.P. is EE%
5
Here, a = First term = E

2 | wnl | L

r = Common ratio =

i _S[1Y 5 5
aw=ar = (5] - @er Kt}

=53] - CEART)

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.

nag=ar®t=ar’

=ar’ =192

a(2)’ =192

a(2)" = (2)*(3)
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Question 3:

The 5*, 8% and 11% terms of a G.P. are p, g and s, respectively. Show that g2 = ps.
Answer

Let a be the first term and r be the common ratio of the G.P.
According to the given condition,

sl artr=a@nr =2p .ty

gg=ar®*=ar’=qg.. (2

SirEArt e grheg ., (3

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

ar’ q

ar' i

p= )

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

n
ar

(3}

Equating the values of r® obtained in (4) and (5), we obtain

-

Po4q
= g° = px

Thus, the given result is proved.
Question 4:

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

its 7*" term.
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Answer

Let a be the first term and r be the common ratio of the G.P.
~38=-3

It is known that, a, = ar"™

PEps arte= feat

ga=art=(-3)r

According to the given condition,
(-=3)r’=[(-3)r]?

= -3r=9r?

=r=-3

gy =ar = grt= (=3} (=3)F== (B} ==2187
Thus, the seventh term of the G.P. is -2187.

Question 5:
Which term of the following seguences:

1 /1 ,

|
(a) by V333 is 7297 ) 3797277 T9es3

Answer

(a) The given seguence is 2. 2"5! S

N2 5

Here,a=2andr= 2

Let the n*" term of the given sequence be 128.
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=(2)27 =(2)
n—1 1—9
n-l_.
2
=np=1=12
=n=13

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

(b) The given sequence is ‘E’ 3, 3‘5

cr—\!'_andr— =3
Here, V{_
Let the n*™ term of the given sequence be 729.
a,=ar"
s ar™ =729
:a(ﬁ (J_) = 729
n-1
=(3):(3)2 =(3)
I »=l 8
= ()7 =(3)
;.lq.ﬂ.__-l =%
2 2
1+m-1
24
=12

Thus, the 12 term of the given sequence is 729.
11

|
(c) The given sequence is 3'9727°
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I 1
a==andr=—
Here, 3 9

ol |
el | =

Let the n* term of the given sequence be 19683

X
a,=ar"

(1 1]”' 1
::,- = = —
313 10683

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

Question 6:

2 oF
_qx’-.\_
For what values of x, the numbers 7 2 are in G.P?
Answer
5 g
—_— X, —
The given numbers are 7 2 )
X —Tx
2 . 2
Common ratio = 7
4
2 =t
Also, common ratio = X  2X
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) —?1_—_7
2 2x
a  —2x7
x = —
=2x7
= x=4

s il

l

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 _
Here, a = 0.15 and 0.15

=a{l—r“]

0.1

% l=r

A RE (AT

8 = [l—U.I }
=%|:l—[ﬂ.l]z°]
:%[1—(0.1)2”}
:%[1—({“)”}

Question 8:

Find the sum to n terms in the geometric progression ‘-E Jﬂ, F;ﬁ

Answer

The given G.P. is ‘-ﬁ mr :‘:NE,---

Here, 4= \E
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r=F=
. =a - ]
T
ﬁ[l i)'
\E[]_ ,j_]] :i;ﬁ ( By rationalizing )
¢'7[|+J§][|—(’-ﬁ)
- -3 _
M{h(}]g-

Question 9:
Find the sum to n terms in the geometric progression l.-a.a
Answer
] 3
The gi\"en Gp iS L—E, ﬂ - _ﬂ A EEEE R -
Here, first term =3, = 1
Commonratio=r=-a
a,[i—r")
" 1ot
1[1—[—3 )”} [I—(—a]”}
".' 5II = =
1-(-a) l+a
Question 10:
x %, x'..

Find the sum to n terms in the geometric progression

Answer

(if x #+1)
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i 5
The given G.P. is % +% +X s

Here, a = x* and r = x*

a[l—r") ”3[1_(-“3)1 x* (1-x*")

Sn = = o]
I-r l1-x° 1-x?
Question 11:
11 )
(2+3%)
Evaluate k=l
Answer
11 11 L1 11 1
(243%)=3(2)+2 3 =201+ Y3 =224+ 33 (1)
=] k=l k=l k= k=1
1 . )
gh=qle3lq 3ty gl
k=l

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

_a[r"—l)

r—1

3|(3)" -1

3-1
_3
=8, = 2{3 1)

23“ ~(3"-1)

Subshtutmg this value in equation (1}, we obtain

=5, =

”( 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
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a
—, o, ar
Let F be the first three terms of the G.P.

a 3 .
—+g+ar=— w1
p a+ar ™ (}

[gj{u](m‘) =1 -(2)

From (2), we obtain
at=1
= a = 1 (Considering real roots only)

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

1 39
—+1l+r=—
r 10

., 39
=1+r+r=—rvr
10
=10+10r+10r" =39, =0
= 10r* =29 +10=0
=10r" =25r —4r+10=10
= 5r(2r-5)-2(2r-5)=0
=(5r-2)(2r-5)=0

2 3
—=F=— 0f —
3 2

S 2

=, l,and~=

Thus, the three terms of G.P. are 2 ]

Question 13:
How many terms of G.P. 3, 3%, 33, .. are needed to give the sum 1207

Answer
The given G.P. is 3, 33, 33, ..
Let n terms of this G.P. be required to obtain the sum as 120,

:u(r”—l)

r—1

8

o

Here,a=3andr =3
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3(3" -1
28 :IZU:—( )

il 3_].
33 =1
:::-IElEI:g
.
12025
i
=3"-1=80
=3"=81
=3"=3
an=4

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

Question 14:

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?, ar3, ..

According to the given condition,

a+ar+ar*=16andar*+ar*+ar’*=128

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

a*l +r+r3)=128.. (2)

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

a-r3{1+r~'+r2] 128
a('l+r+r]) 16

=Fr =3

Ric

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

=a(7) =16
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:
_a(~-1)
" el
:)5',:'—6(2 _ljzﬁ(z” 1)
T 9l

Question 15:

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

a= 729

d, = 64

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

It is known that, a, = a r" ™

a;=ar’ = (729"

=64 =729r°
s 64
=r =—
T29
2 L
=5 y° :{—]
3
2
—
3
all—#"
ls‘.'r = ( )
Also, it is known that, l—r
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Ly -]
(3) { ol
=(3)' -2
= 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,

a(l—f]
S, = 4= (1)
ds = 4 X 3;
ar* = 4ar?
S L
R it i

From (1), we obtain
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el 1=(2)
4= [ ( }Jﬂ:nrrzz
[—2
_.4:!:4'(1—14}
= —4=a(3)
. |
=i =—
3
a I—(—Z‘.]3
Also, _4=M for r=-2
P ()
1+2
=b_4=f1(:3)
)
= a=4

Thus, the reguired G.P. is

-4 -8 -16

—_———— ... O

33 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 2 be the first term and r be the common ratio of the G.P.

According to the given condition,

gy=art=x.. 1)

ap=ar’=y.. (2)

gie=igr®=2..03)

Dividing (2) by (1), we obtain

9
y ar ,
x A — -.||- :> i P f-r',
x oar X

Dividing (3) by (2), we obtain
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Thus, x, v, z are in G. P.

Question 18:

Find the sum to n terms of the sequence, 8, 88, 888, B888..

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

5, =8+ 88+ 888 +88B88 + .......... ton terms

= 2 [9 +9949904+9999 4+ . ton le.rms]

:.‘.ﬁj.:(mwl)rr(lnl=1)+(|0-‘—1'}+{m'~|]+ ........ tﬂ-nterms}

8
9

g[10(10°-1) |
$ B

10-1
~g[10(10°-1)
9 e "

80, ., . 8
_a(m ~1)-"n

Question 19:

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

Answer

2x128+4 3248 xE8+16x 2432 x

0| =

Required sum =
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=64[4+2+1+1+Lj}
z 2

11
Here, 4, 2,1, 2 2isaG.P,
First term,a = 4

1

Common ratio, r = 2

a(l—r"
qn: { ]
It is known that, =1
l]j 1
41— ; Al e
" [ [3 }_ [ 3*}_ [324]_31
" ) ! 32 ) 4
2 2

374]] =(16)(31) =496

64(
~Reguired sum =

Question 20:
Show that the products of the corresponding terms of the sequences

5 2 -l 2 a1
aaryar”,.ar' and A, AR AR AR g o G.P, and find the common ratio.

Answer
It has to he proved that the sequence, a4, arAr, ar?AR?, ..ar" *AR™ 1, forms a G.P.

Second term =m‘AR B
First term A

Thirdterm  ar AR®

rR

Secondterm  arAR

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

Question 21:
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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 the first term and r be the common ratio of the G.P.
8,=a,a8,=ar, a = ar-, a, = ar-

By the given condition,

d;=a,+9

>arf=a+9.. (1)

a;=as+ 18

>ar=ar?+18 .. (2)

From (1) and (2), we obtain

air*-1)=9. (3

ar(1-r3) =18 .. (4)

Dividing (4) by (3), we obtain

J."(l--f'2:| 18
.ISJ{J"J —I.} 9
= =r=2
—r==2

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

da=a+9

=3a=9

~a8=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.

Question 22:

trthe Poa" 801" ol of a G P. are a, b and c, respectively. Prove that
it hEhet =]

Answer

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

According to the given information,
ARP1 =g
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AR = p

AR =c

7R P

= AT x ple-tilamr) 5 proe 5 ple-1)lep) o pr-7 5 plr-1)p-g)

= ﬂq—r+r-p tr-¢ w R (pr—pr—g4r)y+irg-rtp-pg)+pr-p-gr+yg)
— A% x RO

=1

Thus, the given result is proved.

Question 23:

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 @ and the last term is b.

Therefore, the G.P. Is a, ar, ar?, ar?, .. ar"™*, where r is the common ratio.
b=ar"* .. (1)

P = Product of n terms

= (a) (ar) (ar®) .. (ar"™)

R AR R

— g ltatlemn) (2)

Here, 1, 2, ..(n— 1) is an AP,

- =]
el ][z+ n-1-1)x1]=" [?+n—z]—”'[-'f )
sl +2+ o+ (N - 1) 2 2
||[:|-I1
P=a"r ?
P. :atn nln=Ij

[a"r[n u]
[axar"' J
= (ab)" [Using [I)]

Thus, the given result is proved.
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Question 24:
Show that the ratio of the sum of first n terms of a G.P. to the sum of terms from

: .o
|[n=+l]".I to {2|1}m term is —

I
Answer
Let 8 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 (2rn)™ term,

- 3.:+|(|—r")

Sum of terms from(n + 1)* to (2n)* term (1=r)

an+1=arn+1—1=arn

a(l-r") (1-r)

(1-r) ar"(1-r") -

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

(2mthterm is T -

Question 25:

(@ +6°+¢7)(b" +¢" +d" ) =(ab+bc+cd)

Ifa, b, c and d are in G.P. show that .
Answer

a, b, c, darein G.P.

Therefore,

bec =ad .. (1)
b?*=ac.. (2)
e = b, 3)

It has to be proved that,

(@2 +b>+cA) (B2 +c?+d?) = (ab + bc - cd)?
R.H.5.

= (ab + bc + cd)?
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= (ab + ad + cd)? [Using (1)]

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

=a*b?+2abd(a+c)+d*(a+c)?

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

= a’b? + 2a’c® + 2b%c* + d*a* + 2d*b?* + d*c? [Using (1) and (2)]
=a°h* + a%c® + a%c* + B+ b + P2 + d*B? +dfb + d%?
—abt +aici+8d+ B x B+ bt + bd bt v x et vod
[Using (2) and (3) and rearranging terms]
=aibP+cr+d)+bP B+ + D)+ +

=@ +b>*+cA B>+ +d

= L.H.5.

+ L.HS5. = R.H.S5.

&

(¢ +b°+¢* )(#" +c" +d" ) =(ab+bc+cd)

Question 26:

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, G,, G,, 81,
forms a G.P.

Let 8 be the first term and r be the common ratio of the G.P.

281 =(3) (r)®

= =27

= 3 (Taking real roots only)
Forr = 3,

Gi=ar=(3)(3)=9
Go =art= (3} (3 =27

Thus, the reguired two numbers are 9 and 27,

Question 27:
G'”-H _I_b.lli-i

Find the value of n so that @ +&° may be the geometric mean between 3 and b.

Answer
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G.M. ofaandb is vab
e a1
w _—

By the given condition, @ +b"

Squaring both sides, we obtain

{ﬂn’]-l—i 4 bu{-'l ]3
(¢ +0")

=™ 120" L T = {m’?] (.:r"" +2a"h" + b }

=gh

0432 + a2 A ' + 24
=5 2" 4 2" A o G2 2 MR et
=2, f‘.il.ld-f +ﬁfil+f - H_"l.--l-lb + uhzjr'-l

A5 3 el P> ol 1
= g° i+ —a r+|b = (!—b-’H-] _b-.'l-!--

— llH.E-H-l {u —:'}} - bfjnl (ﬂ'—b)

=) ()

=2n+l=0

—Sn=—
2

Question 28:

The sum of two numbers is 6 times their geometric mean, show that numbers are in the
(3+242):(3-2v2)

Answer

ratio

Let the two numbers be & and b.

G.M. = ‘\fﬁE

According to the given condition,

a+b=6ab A
= (a+ b]l =36(abh)

Also,
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(a=6)" =(a+b) —4dab=36ab-dab=32ab
= a-b=+32ab
= 4y2+Jab -(2)

Adding (1) and (2), we obtain

2a=(6+4ﬁ}@
::.ua[3+2ﬁ]\..f£

Substituting the value of 2 in (1), we obtain

b =63ab —(3+2v2)ab
= b=(3-242)ab
,:;_(3+2ﬁ]m_3+3 2

3_(3_2‘4@')@_ 3-242
(3+2‘5):(3_3‘E}.

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

Az 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.

L (1)
GM = G =+/ab -(2)

From (1) and (2), we obtain

a+b=2A. (3)

ab = G? ... (4)

Substituting the value of 8 and b from (3) and (4) in the identity (a - b)? = (a + b)? -
4ab, we obtain

(@ -b)? = 4A% - 4G* = 4 (A*-G?)
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(a-b¥=4(A+G)(A-G)

(a—b)=2,(A+G)(A-G) .(3)

From (3) and (5), we obtain

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

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

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

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

Thus, the two numbers are AL ‘JI({A +G‘)(A -G) .

Question 30:

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

saz=ar?=(30)(2)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.

a,¢=ar" =(30) 2"

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

Question 3

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.
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Rﬁﬁﬂﬂ{l +L]
At the end of first year, amount = 0.)- rs s00 (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)*°

Question 32:

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

Answer

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

According to the given condition,

A.M.=a:b=83a+b=lﬁ (1)
GM.=Jab =5= ab =25 A2)

The guadratic 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 isx* - 16x + 25 = 0

Free Pdf Download from Exxamm.com




Exercise 9.4

Question 1:

Find thesumton terms oftheseries1 x 2+ 2 x 3+ 3 x4 +4x5+ ..

Answer
Thegivenseriesis1 x 2 +2x3+3 x4 +4 x5+ ..

fterm,a,=n{n+1)
-8 :iak :i:ﬁ{kﬂ)
&=1 k=l
=ikz+ik
k=l k=l

n{n+l](2n+l]+ n(n+l)

_ r; [m;l ]
E

3n+4)

n{n+l

n{n+l (n

Question 2

Findthesumton termsoftheseries1 x 2 x 3 +2x3 x4 +3x4x5+ ..

Answer
Thegivenseriesis1 x 2x3+2x3x4+3x4x5+ ..
nfterm,a, =n{(n+ 1)(n+ 2)

= +n)n+2)

=n?+3n%+ 2n



+=l
=333k + 23k
=l P pa

=-rr{n+ ]:"j +3n(n+])(2m+l}+2ﬂ(ﬁ+l]

T2 | 5 >
- _: . :,
_ (n+1) +n[n+1}(_n+l}+H("+I]
| 2 2
_ n(n+l) }?(H+I)+2n1—1+2}
2 | 2
n(n+1)[n s nedns6
2 | 2

= M{n: + Sm +6)

m{u+l), .
= {4 )[!?'+2ﬂ+3!i+6)
=n(n+l)[rr{rr+2)+3{n+2}:|
4
:n{n-i-l)(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 +

ntterm,a, = (2n + 1) n?2=2n*+n?



W
I

a,

= (2K +K2) =2} K + 3K
-1 k=l k=l

2|:r1(n H:I}j ; n(n+1)(2n+1)

M- I

=

2 6

_ ni[n+|}z . n(n+1)(2n+1)
2 6
II(H+—|} 2n+1}

B i I
> n(n+1)+

_“{"+|}_3n:+3n+2n+l]

2 3

_n(n+1)[3n? +35n+1
C2 3

III:I1+|)(3I12+5I1+|]
(5]

Question 4:
1 1 1

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

Answer
I 1 I

+ +
The given series is 1x2 2x3 3x4

i n(ﬂ.p]) S~ 77 = {B‘y partial f'ractimts}



=

|
—

|
|_

2
1 1
0, =———
- 2 3
L1l
4=z
1 I
H” T — =
no on+l

Adding the above terms column wise, we obtain

1 1 1 I 1 1 l
v P o e I e et et i Vel b B et e
' ! [1 Z2 3 nl [2 i 4 n+J

] n+l-1_n

g =]- = =
n+l i+ 1 el

Question 5:

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

The given series is 5% + 6% + 72 + ... + 207

nfterm,a, =(n+42=n%>+8n+ 16

I

a, = (kJ +8k+16]

=Ifﬂ
|
- M-

=YK +8Y k+Y16
kel k=l k=l
IWN2n+1) 8§ 1
_n[n+ J(2n+1) Bn{n+ )+Il_’:-

16" term is (16 + 4)% = 20?2



™ :]6[I(i+l)£2x|6+l)+8x|(’i><(l6+|}+|6

(Iﬁ){l;‘){}f#)_'_{E)xlﬁ:(lﬁﬂ) 16xlE
1N, @0107),
=406+ 1088 + 256 )

= 2840

Lo I L L B O N +20° = 2840

x| O

Question 6:

Find the sum ton terms of the series3 x 8 + 6 x 11 + 9 x 14 +..
Answer

The given series is3 x 8+ 6 x 11 + 9 x 14 + .,

a,={n"termof 3, 6, 9 ...) x (n* term of 8, 11, 14, ..}

=(3n) (3n + 5)

=9n?+ 15n

;&=im=zwfﬂﬁ]
k=l &

=1
—0% K115k
k=l k=]

. n[n+1_::5(__2n+l_} +15xﬂr32_++[1

Sn(n+1)(2n+1) 15m(n+1)
O

3n(n
2

_ 319[n+1]_(2”+6)

2
+I}(2n+l-+5)

:3ﬂ'{n+ I)(n+3]

Question 7:

Find the sum to n terms of the series 12 + (12 + 22) + (12 + 22+ 3%) + ..,



Answer

The given series is 17 + (17 + 2%) + (17 + 22+ 3% ) + ..

=(12+22+ 3%+ ..+
_nln+1)(2n+1)
- 6

n(20° +3n+1) 20 435 41
- 6 6

A n*(a+1) o n(n+l}{2n+]}+ I n(n+l1)

I 2z 2 0 6 2
_r?(n+1]_n{_rﬁ+|)+(lli+|) I
6 | 2 2 2
_alnt)| w4 n+2n+]+]

& | 2
() [ rnt2mse2

6 | 2
(1) m(n+1)+2(n+1)
o | 2
_H[H+1}_|:f‘i+1:|(ﬂ+2)
6 | 2
Caln+1) (n+2)
- 12
Question 8:

Find the sum to n terms of the series whose n*" term is given by n (n + 1) (n + 4).



Answer

a,=n{n+1)n+4)=nn*+5n+4)=n*+51"+4n

5, = ieﬁl - ikF +5ik’ +4i#
k=1 k=i k=i k=l

l_1=(r,'+l}2 +51(n+1){2n+1) +h4_n‘(n+l)

4 6 Z

_ n[n+1) ‘n(n-i-l}_l_ 5{2n+i)+4]

n(n+1)[ 3n° +3n 4200 +10+24
2 |l 0

_n(n+1)[ 307 + 230+ 34
2 6

n(n+1)(3n +23n+34)
12

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

Hy = 2

.",Sn=ik3+2"=ik3 +i2" (1)
k=1 k=1 k=1

il LN By R, LR
Consider k-l

The above series 2, 2%, 23, ... is a G.P. with both the first term and common ratio equal

to 2.

G ) B

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

(- ea(r ) M)

[u_J

+2(2-1)




Question 10:

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

a=[022n-12=40*-4n+1

58, = iaﬁ. =3 (47 -4k +1)
k=1

AN NN I
K=l K=l =l
dn(n+1)(2n+1) 4dn(n+1)
- 6 T2
En[n+l}[2n+ 1)

= - —Zn{n+]:}+ﬁ

2(2;1: + 3h‘r+1)

=r 3 —2(rr+l)+|]

+ i

=n

_4;1"--1}
=n

-
]

[ 45* +6n+2-61n—6 +3]

3

_ n(2n+1)(2n-1)
3




NCERT Miscellaneous Solutions
Question 1:
Show that the sum of (m + )™ and (m - n)t™ terms of an A.P. is equal to twice the m®™
term.
Answer
Let @ 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
a=a+k-1)d
f8man=a+{(m+n-10d
8n-an=a+m-n-1)d
8m=a+ (m-1)d
cd s, tadp-,=a+m+n-1)d+a+(m-n-1)d
=2a+m+n-1+m-n-1)d
=2a+ (2Zm-2)d
=2a+2(m-1)d
=2 [a+(m-1)d]
= 28,

Thus, the sum of (m + m)™ 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.
Answer

Let the three numbers in A.P. bea - d, a, anda + d.
According to the given information,
la-d)y+(a)+(a+d)=24. (1)

= 3a =24

+a=2=8

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

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

=>(B-d)(8+d)=>55



= b5

=gt = 6di=55=0

== £u3

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 5,, §; and S5, respectively, show that 5; =
3 (S 54)

Answer

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

Therefore,

S, =%[2a+(n—na'] A1)
S, :%[ZHJL(ZH—I):!]:n[2n+{2n—I]a‘] wl2)
S::B—j-[za-t-[h—l)d] (3)

From (1) and (2}, we obtain

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

2 [
2a+3nd -d
-

~ H{4a+4m.’—2n’—2a—nd+dl

:g[z.a +(3n-1)d|

~35,-8) = 32” [2a+(3n-1)d]=S5, [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.



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.
+ta8,=39=a+ (n-1)d

=399 =203+ (n-1)7

=7 (n-1)=196

=n-1=28

= =29

B = ?{ZHE +399)
2
=?{602}
=(29}{ 3DI]
=8729
Thus, the required sum is 8729,

Question 5:

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.
SO0 =29 (L) 2

= n = 50

;_2+4+6+___+1m=?[2(2}45{:—1}(2)]



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% {r=1):5
= 5n =100
=n =20

- 20
5410+, 4100 = [ 2(5)+(20-1)5 ]

=10[10+(19)5]
=lﬂ[|f]+%’=5]= [0x105
=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

=2n=10

10420+, +100 = ?[z{mh(m—]){m]]
=5[20+90]=5(110) =550

~Reguired 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.
Answer

The two-digit numbers, which when divided by 4, vield 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. isgiven by, a, =a + (n -1)d

297 =13+ (n-1) (&)

=24(n-1) =284

=2n-1=21



=>n =22

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

s,;%[zm(n_l]d]

o :% 22(13)+(22-1)(4) ]
=II[26+S4}
=1210

Thus, the required sum is 1210.

Question 7:

If fis a function satisfying 'f.{er'v] =';.{x]"r“}} forallx,yeN such that

f(l)zJandif(.r]zuﬂ

, find the value of n.

Answer

It is given that,

Flx+y)=FfO xf(y)forallx, yeN.. (1)

Fllysa3

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

il +1)=F2)y=0[1)F{1)=3%x3=7

Similarly,

F(l+14+1)=F3)=Ff +2)=F (RN =3%x9=27
FAY=Ff{1 +3)=Ff(1)F(3) 43 Q27 £ 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.

. :u(r"—l_)

It is known that, r—1

> f(x)=120
It is given that, =1



3 -
:uzn_gﬁ- 1)

=3"-1=80
=3"=81=3*
So=4

Thus, the value of n is 4.

Question 8:

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

Answer

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

ﬂ(r" —I]
It is known that, T -l
It is given that the first term & is 5 and commeon ratio r is 2.
3!5=%
=2"-1=63
=2"=64=(2)
=>n=0
»Last term of the G.P = 6% term = ar®~* = (5)(2)° = (5)(32) = 160
Thus, the last term of the G.P. is 160.

Question 9:

The first term of a G.P. is 1. The sum of the third term and fifth term is 90. Find the
commeon ratio of G.P.

Answer

Let 3 and r be the first term and the common ratio of the G.P. respectively.

~a=1

az=ar’=r>



a8y =art=p’
ari+r* =90

=4 =90 =10

s —1+/1+360 —1+4/361 -1+19

— = = ==100r 8

2 2 2

L5 g (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.

Answer

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

From the given condition, @ + ar + ar® = 56

=2>a(l+r+r?=56

(1)
a-1,ar -7, ar*- 21 forms an A.P.
slar-7)-(a-1)=(ar*-21)-(ar - 7)
»ar-a-6=ar’—ar-14

=ar’-2ar +a =8
=ar’-ar-ar+a=8

=2alr?+1-2r) =8

=alr-17%=8..(2)

=S =2r+1)=1 £ r3f
ST =147+~ & mdm T 20
= 6r’-15r +6 =0
=gt or Jrap B =0
=26r(r-2)-3(r-2)=0
=lBr-3)(r-2)=0



Whenr=2,a=8

When

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

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.

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.

Answer

Let the G.P. be Ty, Ta, Ts, Tay oo Tan.

Number of terms = 2n

According to the given condition,

Ti+ Ta+Ta+ .+ Tan=5[T1s+ Ta+ ... +Tzp-4]

2T, + Tok Ty ot Topmd [TebTs b w1 0] =N

2To+Ta+ o + T =4[Ty +Ta+ . + Tapa]

Let the G.P. be a, ar, ar?, ar?, ...
_ c.-r(r” —l) - 4xa(r" - |]

r—1 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.

Answer

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

Sumof firstfourterms =a+(a+d)+ (a+ 2d) + (a + 3d) =4a + 6d



Sum of last fourterms =[a+ (n-4)d]l+[a+ (n-3)dl +[a+ (n-2)d]
+[a+n-1)d]

=da+ {(4n-10)d

According to the given condition,

4a + 6d = 56

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

=d=72

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

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

= (4n - 10)2 = 68

=240 - 10 =34

= 4n = 44

=2>n=11

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

Question 13:

a+br h+.t'_'r:c+dr( ;ﬂ}

Ifa—bx b-ex c—dx , then show that a, b, c and d are in G.P.

Answer

It is given that,

a + by _h+c‘x

a-bx b-ex
= (a+bx)(b—cx)=(b+cx)(a—bx)
= ab—acx +b*x —bex® = ab— b x + acy — bex?
= %% = 2acx
=4 =ac
h

| [
:} —
a b



bh+ex ec+dx
h—cx B ¢ —dx
—% {h+ c-x][c— ti'.h‘) = l:_f? —c"x){c*+ d’.‘f}
= be—bdx +c'x —edx? = be + bdv —c” x — cd’
= 2¢°x =2bdx
= =bd
Cod
:::% :% +(2)
From (1) and (2), we obtain
b ¢ d

a b ¢

Thus, &, b, ¢, and d are in G.P.

Also,

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" = 5"

Answer

Let the G.P. be a, ar, ar?, ar®, .. ar

According to the given information,

n-1



5 ::.i(f’“ - 1)

—1
P= ”-.l & ruu W=l
wlm=1)
L 2 " " i i (ﬁ+l)
=q" pr ? v Sum of first » natural numbers 1s i
1 1 |
R=—d . ——
a cr it

R N LR |

wr—1

ar
1(r -1
- }’ 1])>< l”_l [+ Lr...r" forms aG.P|
| iy

o
r =1

Car'(r-1)

. PZR'.' :U:"F'IH”_” (Il” _])
“.alrnl:ﬂ—l:l ( r— 1 }"l

_ ar (r” - l}ﬂ
(1Y

U(F'” *1) )

| (r-1)

:Srr
Hence, P?R" = "

Question 15:

The p™, g™ and r*" terms of an A.P. are a, b, ¢ respectively. Show that

(q—r)a+(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. isgiven by, a,=t + (n - 1) d

Therefore,

a=t+t{p-1d=a.. (1)



a,=t+(g-1d=>b..(2)

a=t+{r-1Nd=c.. (3)

Subtracting equation (2) from (1}, we obtain

(b-1-g+1)d=a-b

= (p-g)d=a-b

P (4)
P—q

Subtracting equation (3) from (2), we obtain

(g-1-r+1)d=b-¢c

= (g-—F)d=b~c

b-c¢
=d= aila)
g—r
Equating both the values of d obtained in (4) and (5}, we obtain

a-b_b-c

p-q gq-T
=(a-b)(a-r)=(b-c)(p—a)

= aq—=bgq-ar+br=bp-bg-cp+cq

= bp—cp+cq—-ag+ar—=br=0

= (—aq+ar)+(bp—br)+(-cp+eq)=0  (By rearranging terms)
= —a{q—r]—b(r—p)—c{p—q}ziﬁ
=a(q—r)+b{r-p)+ec(p—q)=0

Thus, the given result is proved.

Question 16:

Geehler2)(543)
—+— || =+ — |.e| A4
Ifasb ¢ e " a b are in A.P., prove that a, b, c are in A.P.

Answer

(sezbelzra)lars)
—+— b —+— |Le| —+=
It is given that a b ¢ SR a b)areinap.



1 1) | L 1Y f1, 1
[: P e )
fH-a:) a(ﬁ-l—( ('{a+h] b(c.H—c')
he ah ac
b‘u{—b“c—a‘h—a”c catc’h—ba-be
abc B abe
= ba—a*b+bc—d'c=cta-ba+ctb-be
:&-ﬂ‘h(i]—ﬂ}+c(5:—d‘:)=ﬂ(f:—h:]+hd“(r_‘-h)
=ab(b—a)+c(b-a)(b+a)=a(c-b)(c+b)+be(c—b)
::-{b—u)((rb—h:‘b-kca):{('—h)(uc+ub+bc]
=>b-a=c-b

Thus, a, b, and ¢ are in A.P.

Question 17:

Ifa, b, c, d are in G.P, prove that (u +h ].({:"+c )’({ﬁ _Hf“)are in G.P.
Answer

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

“br=ac.. (1)
i o 5y
ad = bc ... (3)

It has to be proved that (&" + b"), (b" + "), (¢" + d") are in G.P. i.e,,
(B4 .22 = (&4t B) {4 d)

Consider L.H.S.

(b" + &) = b2 + 2b°f + "

=B 2E e (e

= (ac)" + 2b°c" + (bd)" [Using (1) and (2)]
=g"c" + b+ b " + B

=a"c" +bc"+ 3"d" + b" d" [Using (3)]
=c"(&"+b"N+d" (8" + b7
=(a"+b")(c" +d")

= R.H.S.

(B +ci=(a"+b")(c" +d")



Thus, (&” + &"), (b" + ¢"), and (c” + d") are in G.P,

Question 18:

Ifa and b are the roots of & —3x+p=0and ¢, d 5o roots of ¥ —125+4 :ﬂ', where a,
b, c, d, form a G.P. Provethat (g + p): (g-p) =17:15.

Answer

It is given that 3 and b are the roots of x* - 3x + p = 0

~a+b=3andab=p.. (1)

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

sc+d=12andcd =g .. (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=23

=2x(1+r)=3

b e

=T O 8 e

On dividing, we obtain

xr’ (I+.r}_ 12

x(1+r) 3

=ri=4

=r=12

thnr=2,x=i=i=l
1+2 3

Whenr:—ﬂ,x:i:i:—B
=2 =]

Case I:
Whenr =2 and x =1,
ab =x% =2

cd = x*r® =32



_u=32+2=ﬂ=ﬂ
g—p 32-2 30 15
i_e_?(q+p):{q—ﬁ)=l?:15
Case II:

Whenr = -2, x = -3,

ab = x%r =18

cd = xr° = - 288
.q+p_—288-18 306 17
g—p —288+18 -270 13
ie, (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 2 and b, is m: n. Show that
a:b=(m+u’m3—n:):(m—v" mz—n:}

Answer

Let the two numbers be a and b.

_.f'.'+h

AM 2 and G.M. = Vab

According to the given condition,

a+h _m
2Jah n
(u+h}: _E
4{ab) n
o {“ 'H'l']: = 4ubjmh
o
= (a+)= 2fabm (1)
L

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



dabm’ dab(m* —n’)

(a—b) = = —dab = -
s (=)= Z-J'r:-'_*d —w

Adding (1) and (2), we obtain

"
Substituting the value of 2 in (1), we obhtain

L e
Ja_ J‘m
B 77
o W

_Y_ n

) b ) .J%_h(m_ mz_H:] ) (m—u‘m:—n:]

ThUSaH:ﬁ=(m+M];(m_M]

Question 20:
111
Ifa,b,carein AP,; b, c, d are in G.P and E’E1Eare in A.P. prove that a, ¢, 2 are in
G.P.
Answer
It is given that g, b, c are in A.P.
s giepel,,, 1)
It is given that b, c, d, are in G.P.
wer =g 2)



111

Also, ¢ d carein AP,

1 1. 11

d ¢ e d

2 1 1

—=—t— 13
o x_'+.@ ()

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

From (1), we obtain

2h=a+e
&

From (2), we obtain

o = —
b
Substituting these values in (3), we obtain
26 1 1
o
¢ e owe
2{a+c) 1 1
B
e c ¢
a+c e+
==
e oe

llﬂ'+lﬁ' _€+«C
& - & "
= (a+c)e=(e+ec)e
=S aetee=ect+e’
=c'=ge

Thus, a, ¢, and e are in G.P.

Question 21:

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

(i)5+ 55+ 555 + ...



letS, =5+ 55+ 555 + ... ton terms

:§P+%+WW+Junwmﬂ

(10- |)+(|l]'1 -I)-u-(l(]"-l]wi-,,.m n tenna]

(lﬂ+ 107 +10° +..n ter|11fi]v—(l+’ﬁ+.__ n 1en115]:|

auUW—Q_ |
10-1

En Sl Dwa

Eiﬂunwhq]_n

9 9

50/ 0 iy 350
'ETUD |] .

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

=6[0.14+0.11+0.111 +...ton terms]

= %[U.';H 0.99+ 0,999+ ..ton terms]

] 1 1
l—— |+| |l =—— |+| | =— | +..ton tenms
(156 )+ (1567 {15 sonsems|

O
9
_E (I-b-l-i-,,.nienns)-l[l-i-l-l- l -l-...ulcrms)
3 10

10 1o 10
m
1)
] 10

ol 1

10

o

n—ix 1-10"
in 9

2 .
—EFQ—HJ}

£
3
2
—n
3

Question 22;



Find the 20* term of the series 2 x 4 + 4 X 6 + 6 X 8 + ... + n terms.
Answer

The given series is2 x4+ 4x6+6x8+ .. nterms

snfterm = a,=2n x (2n + 2) = 4n% + 4n

3,0 = 4 (20)2 + 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 + ..
Answer

The given seriesis3 + 7 + 13 + 21 + 31 + ..

S
S

3+7+13+21 +31 + ..+ 3,-1+ &,

3+7+13+21+ ... +a,_.,+4a8,_11 8,

On subtracting both the equations, we obtain

S-S=[3+4+(7+13+21+31 4+ .. +8,,4+3)]-[(3+7+13+21 +31+ ..+a3,4)
+a,]

S-S=3+[(7-3)+{13-7)+(21-13) + .. + (8, — @-1)]- a,
0=3+[4+6+8+ .. (n-1)terms] - 3,

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



—a, = 3+["T_'][2}<4+(n—1—|)2]

=3+[”;1][3+[n—2}2]

=3+(“;'}(2n+4]
=3+(n-1)(n+2)
=.‘5+(n] +n—3]

=n°+n+l

m

--'-iﬁh :ik"+2k+i1
k=1 k=| k=1

k=1

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

:n_(n+l}(3n+lj+3(n+l)+6}
&

[ 2n? +3n+1+3n+3+6]
§]

[ 2n° +6n+|0]
:n ——————————————————

0

= %{n2 4+3n + 5]

Question 24:

If Si1, S3, 53 are the sum of first n natural numbers, their sguares and their cubes,

987 =8, (1+85,)

respectively, show that
Answer

From the given information,



. n{n+I)

S, 5
4
. , _n‘![nJrl}2 +Sn[n+|}

Here, S, (1+88,)= ; [I : }
:M[Hélnzﬁln]
=—n!cn’+])2{2n+l]:
=[n{n+1)§2n+l]] (1)

Also, 9! =q[n{n+l)(2n+1}];

(e)
= %[n(nﬂ}(hl + I)]2

) [n (n+1)(2n+ I]]'1

14

(2)

Thus, from (1) and (2), we obtain 95, =S3“+SS')

Question 25:

1 P+ PP sd
En + &

Find the sum of the following seriesup ton terms: 1 143 Lde 0k

n(n+1) i
F+2' +3 +..+n" _ 2

Answer

The n*" term of the given series is 1+J+5+"'+{2n“]) ] +3+5+“'+(2“ m]j



Here, 1.3.5,.(2n=1) is an A.P. with first term a, last term (2n=1) and number of terms as n

.'.1+3+5+.....+("’n-I}—g["’xl+(-n-|]21:.11

;,a,=ﬂ_(nf]} {n+|] n g n+l
" T n 4 4 2 4
. 1
S8 =% a. | g K+
! k=l ) E[ 4)
|n[n+l]("n+i} {n+1}+ln
4 6 2 2 4
u[[n+l)(2n+l)+6{ 1)+ ]
h 24
[1[2|1:+3n+1+6n+6+ﬁ]
n(ln" +‘£1n+l3)

Question 26:

1x23+2x33+___+n:c{n+lj! In+3
1:x2+22><3+___+n1}<|:n+l)  3n+1

Show that
Answer
n™ term of the numerator = n(n + 12 =n® + 2n?> + n

™ term of the denominator = n?(n + 1) = n? + 12



A, Z(L +2K* +K)
e % U
Px2+22x3+...+n°x{n+1 n - 5
Ay, Z(R'H{-)

k=1

12" +2x3 + . +nx(n+1)

K=

=

Here, i(}f' +2K2% + K)
K=|

_ |1:I:n+I)j 4_2nl:n+l}(2n+ljl+n(n+l:l
4 O 2

1) n(n+1
:n(n+ n(n; )+%(2n+1)+I]
¥

2

B n(n+1)3n" +3n+8n +4+6
== :

="("+l}_3n:+lln+lﬂ-]
n L

+1)r. .
:n(n } 3n‘+6n+5n+10]
12 -

_ n(n+1)
1z
_nfn+ 1)(n+2)(3n+5)
12

[3n{n+2}+5{n +?_}]

«(2)

n?(n+1y’ n(n+1)(2n+1]

Al K'+K*
ang( 4 } ; :




n(n+1)[n(n+1) 2n+
+
2 2 3

_n(n+1)| 3n’ +3n+4n+2]

2 | §
=M_3n:+7'n+2]
12 Lt

o ] - .
:n(n+ ] 3n'+6n+n+2]
12 -

M[Sn(twlh— I(n+2]]

12
~n(n+1)(n+2)(3n+1) (5)
= 12 .
From (1), (2), and (3), we obtain
. n(n+1)(n+2)(3n+5)
1227 +2x3° + _+nx(n+1) B 12

%2+2°x3+..+n’x(n+1) n(n+1)(n+2)(3n+1)
E"!

-

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

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?

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 + .. + 500)



= 12% of (500 + 1000 + 1500 + ... + 6000)
MNow, the series 500, 1000, 1500 ... 6000 is an A.P. with both the first term and commaon
difference equal to 500.
Let the number of terms of the A.P. be n.
-~ 6000 = 500 + (n - 1) 500
>1+(n-1)=12
=2n=12
_3% [2(500)+(12-1)(500) ] = 6[1000+3500] = 6(6500) = 39000
~Sum of the AP 2 '
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?

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 egual to 1000.

Let the number of terms be n.

~ 18000 = 1000 + (n - 1) (1000)

=2>n=18



- 1000+2000 +....+18000 = %[E(I{]ﬂ{]h{m— 1)(1000) |

= 9[2000+17000]

= | 71000
~ Total interest paid = 109% of (18000 + 17000 + 16000 + .. + 1000)
=10% of Rs 171000 = Rs 17100
~Cost of scooter = Rs 22000 + Rs 17100 = Rs 39100

Question 290:

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, 4%, .. 4°

First term = 4

Common ratio = 4

MNumber of terms = 8

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

=)

(]

r—I1
44 -1)  4(65536—1) 4(65535
= ( }: ( - ( }:4[21845):37380
4—] 3 3
It is given that the cost to mail one letter is 50 paisa.
_ Rs 87380x—2
~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.



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

annually.

5
=——xRs 10000 =Rs 500
~ Interest in first year

10000 + 500 + 500 +....+ 500
~Amount in 15" year = Rs Idimes
= Rs 10000 + 14 x Rs 500
= Rs 10000 + Rs 7000
= Rs 17000

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

= 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.
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., < of the original
cost.

4 4 4

15625x —x —x,,..x—

. oy 3

—_—
~ Value at the end of 5 years = Srimes =5x 1024 = 5120

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

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.

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)

(.1:+B]

2 2(150) 4 (x+8-1)(4)]

= | 5hly—

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

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

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

= 75x =68x—x’ +544 -8x

= x* +75x = 60x =544 =0

= x’ +15x-344=0

= x* +32x—17x—544 =0
:>I[I+-32]—IT{I+32):D

= (x=17)(x+32)=0

=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


https://schools.aglasem.com/1328
https://schools.aglasem.com/1338



