EDUCATION CENTRE
Where You Get Complete Knowledge

EXERCISE- 9.1 J

Question 1:

Write the first five terms of the sequences whose n® term is a,=n(n+2)
a,=n(n+2)

Substituting n =1, 2, 3, 4, and 5, we obtain

a =1(1+2)=3
a,=2(2+2)=8
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:
g = n
Write the first five terms of the sequences whose n* termis ~ #+]
n
ﬂl =
n+l
Substituting n =1, 2, 3, 4, 5, we obtain
1 1 2 2 3 3 4 4 5
ﬂlz—:—ﬂﬂ:=—=—1;_‘.‘= =_"Hl=_=_'-ﬂ“=_=_
I+1 2 2+1 3 i+l 4 4+1 5 3+1 6
1 2 3 4 5
. s s Tos s ﬂlld -
Therefore, the required terms are 2 3 4 5 6

Question 3:
Write the first five terms of the sequences whose n® term is @, = 2"

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

a=2'=2
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:

2n-3
aI'| =
Write the first five terms of the sequences whose n" term is 6

Substituting n =1, 2, 3, 4, 5, we obtain

_2><1—3_

a, =
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| s
Therefore, the required terms are 6 6 2 6

| -

Question 5:
a, =(-1)"5"

Write the first five terms of the sequences whose n" term is “*

Substituting n =1, 2, 3, 4, 5, we obtain

Created By Kulbhushan www.Kulbhushan.freevar.com



EDUCATION CENTRE
Where You Get Complete Knowledge

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

Substituting n =1, 2, 3, 4, 5, we obtain

I"+5 6 3
alzl =—=—
4 4 2
! e
a,=2.273_22.2
- 4 4 2
q'i:+5 14 21
ﬁ-;=.} :3'_:_
4 4 2
a, =4 4‘+5=2]
4
d;=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:
Find the 17" term in the following sequence whose 7" term is &» = 41~ 387:8x

Substituting n = 17, we obtain

a,=4(17)-3=68-3=65
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Substituting n = 24, we obtain
=4(24)-3=96-3=93

Question 8:

¥

n?

Ei'n = ‘."H.—'
Find the 7" term in the following sequence whose n" term is 2n

Substituting n = 7, we obtain

%

L 49
T T
Question 9:

n—l 1 ;
Find the 9" term in the following sequence whose n" term is a, =(-1)" n%a,
Substituting n = 9, we obtain
a1 ¥ ¥
a,=(-1) (9) =(9) =729
Question 10:

_ n(n-2)

Ej'l'l
Find the 20" term in the following sequence whose n" term is n+3

sl o

20

Substituting n = 20, we obtain

20(20-2) _20(18) _ 360
20+3 23 23

EH‘Z":I

Question 11:

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

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

n

a =3a =3a_ +2foralln=>1
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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 series is 3 + 11 + 35+ 107 + 323 + ...

Question 12:

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

=

I

1

)

|
L

=
I
e

o B | -1

~1. .

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

{—I}+L_TIJ+L_—I]+(_—]]+[__IJ+
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,=2a =a_,—ln=2
_ _ _ )
a=a,=2a =a_,—ln=2
—a,=a,—1=2-1=1
a,=a,—1=1-1=0

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

— s —a a — -
l=a =a,anda =a_ +a_ ,.n=2
ﬂn—l
Jorn=012, 34,5
Find #»
l=a, =a,
all = alh | +an 2"“ ::-2
La, =a,+a, =1+1=2
a,=a,+a, =24+1=3
a,=a,+ta,=3+2=35
a, =a,+a, =5+3=28
a_ +1 a 1
~ For m=1, - == — =]
a,, a 1
a_+1 a
Form=2, 4L = S = — =2
- 2T 1
a_ -—=+1 a 3
Forn=3 " — =3 = —
a a, =
a_ —+1 a . =
Forn=4, —/———=—F=—
a a 3
a_ +1 a s
Form=5, —2—— = —& — —
o a 5
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EXERCISE- 9.2 J

Question 1:

Find the sum of odd integers from 1 to 2001.

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 _lool

L

1001
2

[2x1+(1001-1)x2 |

[2+1000x2]

= wx 2002
2

= 10011001
= 1002001

Thus, the sum of odd numbers from 1 to 2001 1s 1002001.
Question 2:

Find the sum of all natural numbers lying between 100 and 1000, which are multiples of
5.
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The natural numbers lying between 100 and 1000, which are multiples of 5, are 105, 110,
.. 995,

Here, a=105andd =35
a+(n—-1)d =995

=105+ (n-1)5=1995
:J{H—I]S =095-105=890

—>n-1=178
—n=179
179, .
8, = T_z[m:h(lw—l}{a]]
179

= [2(105)+(178)(5) ]
=179[105+(89)5 |
=(179)(105+445)

= (179)(550)

= 98450

Thus, the sum of all natural numbers lying between 100 and 1000, which are multiples of
5, 1s 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.

First term =2

Let d be the common difference of the A.P.
Therefore, the A.P.1s2,2 +d,2+2d,2+3d, ...
Sum of first five terms = 10 + 10d

Sum of next five terms = 10 + 354

According to the given condition,
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1{]+I{}f.-‘:i{lﬁ+35d]

= 40 +40d =10+ 354
= 30 =-5d
= d =6

.-.”1“ = u+{2ﬂ—]}”’ :2.{_{'()}[_6} :z_l |4:_| |2

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

Question 4:

—6,——,-5,...
How many terms of the A.P. 2 are needed to give the sum —25?

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

"
S ==|2a+(n=1)d
It is known that, =~ 2 [ (»=1) ]

common difference

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

Here, a =-6

Therefore, we obtain

P | =

)]

_25 =’5’[2x{—6}+{n—l][

50 =n —]2+ﬂ_l}
2

| 2

,
— —50=n —'—5+E}
2 2

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

—pn=20o0r5
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Question 5:

1 1

Inan A.P.,if p"termis 9 and g"termis F , prove that the sum of first pg terms is

]E{J.r)q+ I} where p = g.

It is known that the general term of an A.P.isa,=a + (n— 1)d

=~ According to the given information,

1
p" term:.-,.rfr:u+(p—l}d:; (1)

1
P

g" term=a, —a+(g-1)d =

Subtracting (2) from (1), we obtain

(p-1)d—(q-1)d=2-1

4 P
::h['p—l—qﬂ:ld: P4
' Py
-4
=(p-q)d= P—q
Py
::nuf:L
Pq

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

-r.l'+I:,w—|1:lL—i
Pg
1 1 1 1
—_— = — — % — = —
9 Fay g
S = og [3a+[pq—l}a‘:|
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1.
_ S(pg+1)
Thus, the sum of first pg terms of the A.P. is 2 .

Question 6:

If the sum of a certain number of terms of the A.P. 25,22, 19, ... is 116. Find the last
term

Let the sum of 7 terms of the given A.P. be 116.

L

n
S =—|2a+(n-1)d

2[ [ [:H‘ } ]
Here,a=25andd=22-25=-3

5, =2 [2x254(n=1)(-3)]

:}1]6:%[51)—3”+3]

= 232=n(53-3n)=353n-3n"
= 3n" —53n+232=0

= 30" —24n—-29n+232=0

= 3n(n-8)-29(n-8)=0
i(n—ﬁ)[‘?u—’l‘}l]=ﬂ

29
= H=8 ornz?

29
However, n cannot be equal to 3 . Therefore, n =8

~as=Lastterm=a+(n—-1)d=25+(8-1) (- 3)
=25+(7)(-3)=25-21

=4

Thus, the last term of the A.P. is 4.

Question 7:
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Find the sum to n terms of the A.P., whose k*"term is 5k + 1.
It is given that the &" term of the A.P. is 5k + 1.
k"term=a,=a+ (k- 1)d

tat(k—1)d=5k+1

a+kd—d=5k+1

Comparing the coefficient of k, we obtain d =5

.srj,_:%[zm[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.

n .
S, =—|2a+(n-1)d
It is known that, 2 [ (1) :I

According to the given condition,
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%[Za +(n —I]d]: pn +gn’

:}%[Ea+nd—d]:pn+qn:

=na+n?S-n-9=pn+qn’
na+n° o —n-o=pn+qo

e

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

d_

) q
nd=2 q

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

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.

Let a,, 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 n terms of first A.P.  Sn+4

Sum of # terms of second A.P. 9n+6
n

2[2u]+(n—l}cf|] Sn+4

;[:u: +(n=1)a,] PO

Zul +(”_]}d| B Sn+4d
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

_ A

a, +17d, 321

I
e

Created By Kulbhushan www.Kulbhushan.freevar.com



EDUCATION CENTRE
Where You Get Complete Knowledge

18" term of first AP.  a, +17d,
18" term of second AP @, +17d,

.(3)

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.

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

S = fl:zﬂ-l"{p— I]d:l

S, =%[2u+{q—|]d:|

According to the given condition,
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%[2&4 —]}d:l ["u+ q—l d:l
:}p[ZfH p—1) -:;f]: '[2a+{q—l}d]
= dap + pd (p—1)=2aq+qd (g -1)
= 2a( —q}+c.r’|:p :r—I —qr —I:I 0

:lﬂ{p—q}+d[p~_p—q“+q]:ﬂ

= g p—q}+d|:{,.t? [P“‘fi’} (p- ‘T}:I 0
= 2q p—q}ﬂﬂ"[{ﬁ'—@' P“J’_I}]:l}
=2a+d(p+g-1)=0

-2a
d = L1
- p+g-1 1)

= "D;qliza+(lr1+q—])~d:|

p+ “2a
=8, = 2(1+{p+q—l][ | [From (1)]
. prg—1)

a..

AT

=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 c, respectively.

a b e
—(g-r)+—(r-p)+=(p-4q)=0
Prove that # q r

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, = 'fl:iﬂl +|[p—1}.:f:: a

2a

= 2a,+(p-1)d =— (1)
P
S, = g[za, t(g-1)d]=b
2b
= 2a,+(g—1)d =— -(2)
q
S5 = ;I:E.:.-, +{r—l]ﬂ’] =c
2
= 2a,+(r-1)d = (3)

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

2a 2bh
p—l}m’— g-—l)d=——-—
( (a-1) A

2ag —2bg
P
)= 2ag-2bp
Py
- 2{ag - bp)

= d —m .(4)

:::-d{p—l—q+l]=

=d(p-q

Subtracting (3) from (2), we obtain

{lgr—l]r..*’—[r—l':h:e’=£—E
g r

¥
:}d{q—l—r-irl}:zb—“(
' o [

Al
:}d{q_r]:f_bf 2gc

~(3)

Equating both the values of d obtained in (4) and (5), we obtain
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ag —bp _ br —gc
ra(p—q) qriq-r)
=qr(g-r)(ag-bg)=pq(p-q)(br—gc)
= r(ag-bp)(g—r)=plbr—gc)(p-q)
= (agr—bpr)(g—r)=(bpr—pgc)(p—q)

Dividing both sides by pgr, we obtain

a b :
:}—J[q—r)—a[q—;% p—ff]-l—%(p—q}:ﬂ

J2
a b I

= —(g-r)+—(r-p)+—(p-g)=0
?(g-r)+ 2= p) <

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).

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:l :m_f

2[2a+[n—1)d] "

1 _
_ 2a+(m l}dzm (1}
2a+(n-1)d n

Puttingm =2m — 1 and n=2n -1 in (1), we obtain
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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
n"term of AP 2n-—1

Thus, the given result is proved.

Question 13:

If the sum of 7 terms of an A.P. is 37" +5n and its m™term is 164, find the value of m.
Let a and b be the first term and the common difference of the A.P. respectively.

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

5 = ;[Za+[n— I]a’]

I

Sum of n terms,
Here,

(] " d
E[Zﬂ'f-ﬂd—d]::lﬂ' +5nm

= na+n —=3n" +5n

b3 | S

Comparing the coefficient of #*> on both sides, we obtain

-
=2

TESTEY

d=6

Comparing the coefficient of #n on both sides, we obtain
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g——=23

2
=a—-3=5
=a=4§
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.

Question 14:

Insert five numbers between 8 and 26 such that the resulting sequence is an A.P.
Let A, A,, A, A,, and A, be five numbers between 8 and 26 such that
8, A, A, A, A, A;, 261s an A.P.

Here,a=8,b=26,n="17

Therefore, 26 =8 +(7—-1) d

= 6d=26-8=18

>d=3

A=a+d=8+3=11

A,=a+2d=8+2x3=8+6=14
A;=a+3d=8+3x3=8+9=17
A,=a+4d=8+4x3=8+12=20

Ai=a+5d=8+5x3=8+15=23
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Thus, the required 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 7.

_a+h
A.M. of g and b 2

According to the given condition,

arh  a"+b’
2 g+
:>{a+.ﬁ}(n” L b '}:2(::" +b”)

= a"+ab" +bha" +b" =2a"+2b"

= ab" +a" 'b=a"+b"
:"ﬂb” | _b“ :au_'“.u Ib
=b""(a-b)=a""(a-b)

n=| a1

=h"" =a
I/ﬂ-\l.ul r{_l‘\'ll
(5] -+(6)
h h
= 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.

Let A, A,, ... A, be m numbers such that 1, A, A,, ... A,, 31 isan A.P.
Here,a=1,b=31,n=m+2
23l=1+(m+2-1)(d)

=230=m+1)d
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30

(1)

—=d=

m+1
A=a+d
A,=a+2d
A;=a+3d...
~A,=a+7d
A, =a+(m-1)d
According to the given condition,

a+Td
r:.'+[m—l}a'

]”{[SEJ

A _5
30 ]_u
i+ 1

_2
9

[From (1]

I+ (m—1)

m+1+7(30) 5
m+1430(n 1) 9
m+1+210 5
9

w1+ 30m =30
m+211 B 3

3lm=-29 9
= O9m + 1899 =155m — 145
== 155m —9m = 1899 + 145
= |46m = 2044
= m=14

Thus, the value of m 1s 14.

Question 17:
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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?

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.

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.

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).
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.S, =180°(n-2)

= %[zm{n— )d|=180°(n-2)

= g[zmu(ﬂ—]}?] =180(n-2)

= n[240+(n-1)5]=360(n-2)
= 240n+5n" —5n = 3601 —-T720
= 5n’ +235n-360n+720 =0
=51 —125n+720=0

= —25n+144 =0

= —16n-9n+144=0

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

=n=%orl6

EXERCISE- 9.3
Question 1:
5355
Find the 20" and n"terms of the G.P. 2 4 8
555
The given G.P.is 2 4 8
5
Here, a = First term = 2
5
4 1
5 2
r = Common ratio = 2
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Question 2:

Find the 12® term of a G.P. whose 8" term is 192 and the common ratio is 2.
Common ratio, » =2

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

Sag=art =ar

= ar'=192

a2y =192

a(2) =(2) (3)

2) %3
:m:{}* _

(2)

“ay=ar” _[

b | e

(3)(2)" =3072

"
Question 3:

The 5®, 8" and 11" terms of a G.P. are p, ¢ and s, respectively. Show that ¢*> = ps.
Let a be the first term and  be the common ratio of the G.P.

According to the given condition,

as=ar'=ar=p...(1)

a=ar'=ar=q...(2)
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a,=ar'=ar'=s... (3)
Dividing equation (2) by (1), we obtain

ar’ B

g
ar' p

r=

9 (4)
p

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

10
ar

7
ar

=5 =

il
q
2 (5)

q

Equating the values of 7* obtained in (4) and (5), we obtain

q _

bt
Poq
— q? = ps

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.

Let a be the first term and » be the common ratio of the G.P.
Sa=-3
It is known that, a, = ar™!

sa,=arr=(-3)r
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a=ar=(3)r

According to the given condition,
SB)r=[3)rF

> 3r=9r

>r=-3
a=ar™=ar=(3)3)=-3)=-2187

Thus, the seventh term of the G.P. is —2187.

Question 5:

Which term of the following sequences:

e B

11
(a) 2292, 4,15 1287 1) V3.3, 33018 7297 () 3797277 o683

(a) The given sequence is 2 242.4...

225

2
Here,a=2andr= 2

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

—(2M~vZ) " =12s8
— (232> = (=2
—(2) > T =(2)
rr;l+1=?
}};1 —_—
———1—12
— =13

Thus, the 13" term of the given sequence is 128.
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(b) The given sequence is V3,3,33...

a= J}andr:i_‘: u'r.‘!
Here, ‘v":

Let the n™* term of the given sequence be 729.

-1
a =ar"

Lar'™ =729

; + &
= (32 =(3)
Slintlg
2 2
I+”_]=fi
2
=12

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

11
927

W | —

(¢) The given sequence is
a= ul1da':]:1:]
Here, 3 9 3

I

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

1
Thus, the 9™ term of the given sequence is 19683

Question 6:

2 7
_"H7__
7

For what values of x, the numbers 2 are in G.P?

=2 =7

The given numbers are 7 2 .

= x =1

=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 ...
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The given G.P. 15 0.15, 0.015, 0.00015, ...

r:%:ﬂ_]

Here, a =0.15 and 0.15

. ﬂ.ls[l —{f]_l]:”}

'-'S"u_
- 1-0.1
.15 0
=22 (00 J
0.9 |: { }

:5[1—{{1,1}3"}
:%[1—{U,|}"”}

Find the sum to n terms in the geometric progression V7,421,347

The given G.P. is V7,421,347,

—

Here, @ =7

:x.'?,l. -3

\?

Sn:a{l—r"}

1—r

]

l—xﬁ
w-'?lrl—{'\lﬁ} |_|_..,u|'r:-|. [B i lizi ]
4 e rationalizing
1— /3 1+ 3 ¥

=q‘?{1+£}[1—(«ﬁ}"]
Ty

\.I'I?{l+ﬁ}'
3

(3)7 —1
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Question 9:

) 3 '
Find the sum to 7 terms in the geometric progression L —a,a% —a’.. (if a#-1)

The given G.P.is l,—a,8, =8 ,errrrrnnne
Here, first term =a, = 1

Common ratio=r=—a

a,(l—r")

l-r

g —

n

)]

T T 1-(-a) l+a

Question 10:

. : . CoxLx x| +
Find the sum to n terms in the geometric progression X%, 7, x (if x# 1)

1

1 5 7
KLXL,X L.

The given G.P. is

Here, a = x* and r = ¥

l—r I—x"

ot <[] e

P

l—x"

“n

Question 11:

11
243"
Evaluate &= ( )

The terms of this sequence 3, 32, 3%, ... forms a G.P.
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S“I'|=
r=1
3((3)" 1]
=5, =
3-1
3
=58, ==(3"-1
HES

.-.ﬁ# :%{3"—1]

Substituting this value in equation (1), we obtain

- k 3 ]
(2+3 J=22+2(3"-1)

k=1

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.

o
— i, ar

Let r be the first three terms of the G.P.

a 39

— gl = — 1

r 10 { )

(ﬂ]{u){w‘] =1 .(2)

-

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

Substituting a = 1 in equation (1), we obtain
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1 39
+l+r=
r 10

.39

=1+r+r =—r
10

= 10+10r+10" =397 =0
=10/ =29 +10=0
= 10r" =25 —4r +10=0
= 5r(2r-5)-2(2r-5)=0
1[5}'—3}[21‘—5}: 0

5

== = or

LA |

2

5

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

Question 13:

wh | ks

Where You Get Complete Knowledge

How many terms of G.P. 3, 32, 33, ... are needed to give the sum 120?

The given G.P. is 3, 32, 3¢, ...

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

P Gl
_——

Here,a=3 and r=3
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3(3"-1)

s =120=

b
ol

S
I
N

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.

Let the G.P. be a, ar, ar’, ar’, ...
According to the given condition,
a+ar+arr=16and ar’+ ar*+ ar= 128
Sa(l+r+r)=16...(1)
ar(l+r+r)=128 ... (2)

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

-:Jr‘;(1+r+.r':} 128
a(l+r+r::] 16

Substituting » =2 in (1), we obtain

a(1+2+4)=16
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=a(7)=16
16
= a=—
7
Sw:a(r""—])
r—1
2" -1
L5, 10 16
7 2-1 7

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

a, = 64

Let » be the common ratio of the G.P.

It is known that, a, = a r!

a,=ar' = (729)r

= 64="729r

o _ 64
729

(2]
L3

==

=Fr=

d | 2

G _ ﬂ'{' —r”)

Also, it is known that, I—r
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!

=3x?zi{1 E]T
-(3) [—{B)T (@)

()
-G -2y
=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.

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

According to the given conditions,

as=4xa,
ar* = 4ar*
=>r=4
nr=+2

From (1), we obtain
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for =2
-2
o a- u{l —4}
-1
:>—4=c.r[3)
-4
== —
3
.;,[u_[_z)-}
Also, —d = for r=-2
I—(—Z}
4 all=4)
1+2
4_{1{:3)
3
== a=4

Thus, the required G.P. is

-4 =K =16

T s 8 gaas [')r

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.

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

a=ar=x...(1)

ap=ar=y...(2)

ag=ar*=z...(3)

Dividing (2) by (1), we obtain
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Dividing (3) by (2), we obtain

15
Z ar

z f
— = ===F
¥

Thus, x, y, z are in G. P.

Question 18:
Find the sum to n terms of the sequence, 8, 88, 888, 8888...
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+ ...t to n terms
= g[9+99+999 +99‘9‘}+...........lﬂnlerms]
- g[{m— D)+ (107 —1)+ (10" — 1)+ (10" — 1)+ oo, tonterms |

=g[(1n+|01+ ______ menns}—(l+1+'+—---m’f”“"‘}]

g[lﬂ(lﬂ"’—l} }
= ———p
9 10— 1
g|:I'U[ID”—1} }
sV ),
9 9
=£[|0'“—1}—§n
81 9
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.
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i ]
2w 12844 3248w B+l x 2432w —

Required sum = 2

=64[4+2+]+1+L,]
2 2

1
"2 isa G.P.

k3| -

Here, 4,2, 1,
First term, a =4

1

Common ratio, r = 2

It is known that, I—r
1y |
4 I—[ ] 4/ 1=
. [ 2 }_ [ 32 _3(324]_2
’ ] 1 .32 4
9 9

a4fﬂ] =(16)(31) = 496
~Required sum = L

Question 20:

Show that the products of the corresponding terms of the sequences

. .2 -l 2 =1 .
a,aryar,.ar’ " and A, AR, AR ART g0 o G.P, and find the common ratio.

It has to be proved that the sequence, a4, arAR, ar’AR?, ...ar"'AR"', forms a G.P.

Second term  ardR
= =ri

First term aAd

Third term  ar-AR"
— -

Second term B arAR

Thus, the above sequence forms a G.P. and the common ratio is 7R.

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.

Let a be the first term and » be the common ratio of the G.P.
a,=a,a,=ar,a,=ar, a,= ar’

By the given condition,

a,=a,+9

sarr=a+9...(1)

a=a,+ 18

Sar=ar+18 ... (2)

From (1) and (2), we obtain

ar—-1)=9...(3)

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

Dividing (4) by (3), we obtain

a.l'(l—rz) 18
45:{1'"J —I} :F
= -r=2
= r=-2

Substituting the value of 7 in (1), we obtain
4a=a+9
=>3a=9

Sa=3
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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:

If the P"-4" andr” o of a G.P. are @, b and ¢, respectively. Prove that @' 0 ¢ " =1
Let A4 be the first term and R be the common ratio of the G.P.

According to the given information,

AR '=aqa
AR™'=b
AR'=¢
a~brer

= 4o x Reban x Arr X RaDo» x gra X Re-De-a)
:Aq*rﬂ‘ﬂ”p*q X R (pr—pr—q+r+@rqg—r+p-pg)+@r-p-qr+q)
= A4°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)'.

The first term of the G.P 1s @ and the last term is b.
Therefore, the G.P. is a, ar, ar?, ar’, ... ar-', where r 1s the common ratio.

b=ar ... (1)
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P = Product of n terms

=(a) (ar) (ar?) ... (ar)
=(a@axax...a)(rxrx..rm
=q'r'ted L (2)

Here, 1,2, ...(n—1) is an A.P.

_n-l ne1—=1)5% _n-=lp, . _|1{n—|}
Al+24 +(-1) 2 [2+(n=1-1)x1]= 5 [2+n-2]= 2
P=a" r"h:II
L P =gl D)
:[axar"'1:|n
=(ab)’ [Using (1)]

Thus, the given result is proved.

Question 24:

Show that the ratio of the sum of first # terms of a G.P. to the sum of terms from

[11+l]'h to {En}d' term is ln
r
Let a be the first term and » be the common ratio of the G.P.

Sum of first n terms =

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

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

a n+tl — ar n+l -1 — arn

ai-r") (-
{1—r} ar"(l—r") :rT

Thus, required ratio =

Thus, the ratio of the sum of first # terms of a G.P. to the sum of terms from (n + 1)* to
1

(2n)"termis " -

Question 25:

Ifa b cand dare in G.P. show that (& 0"+ )"+ +d*)=(ab+be+ed)

a, b, c,darein G.P.
Therefore,

bc=ad ... (1)

b=ac...(2)

cc=bd...(3)

It has to be proved that,
(@+b+c) D+ c+d)=(ab + bc — cdy
R.H.S.

= (ab + bc + cdy

= (ab + ad + cd)* [Using (1)]
=lab+d(a+ )]

=a*b*+ 2abd (a + c)+ d* (a + ¢)
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= a*b* +2a*bd + 2acbd + d¥(a* + 2ac + ¢?)

= a*b* + 2a’c* + 2b*c* + dPa? + 2d°b* + d?c? [Using (1) and (2)]
= @b’ + a’c* + a’c* + b+ bt + da? + db + db + dc?
=a*b* + a’c? + a?d+ b x b+ D+ bd + b+ ) ¢+ AP
[Using (2) and (3) and rearranging terms]
=ab+ce+d)+b b+ +d) (e +d)
=@+tb+c) D +tc+ad)

=L.H.S.

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

(@ +6% +c* (b7 +¢* +d* )= (ab+be+ ed)

Question 26:

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

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

Let a be the first term and r be the common ratio of the G.P.
~81=03) (ry

=>r=27

~ r= 13 (Taking real roots only)

Forr=3,

G=ar=3)3)=9
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G,=arr=3) (3)>=27

Thus, the required two numbers are 9 and 27.

Question 27:

ﬁrr.H-I + b"-l

Find the value of n so that a" +5" may be the geometric mean between a and b.

G. M. of g and b is vab

m+l e+l
a” +b" _

By the given condition, a" +b"

Squaring both sides, we obtain

((il’”“ + |;?“+| ]
s =abh
(c:" + b“')
= g? ™ L 20" BT L BT 2 {ub]{ﬁ:" +2a"h" + h:"]
Vi } X P T2 Ay " i 2r4
=™+ 20" B B = 20" BT + b
= a7+ B = b+ b
'II ¥ 'II e d] *» b
= a " —a"" b =ab" -

=a" (a-b)=b""(a—b)

=) =-(3)

=2n+l=10
-1

=S H=—
2

Question 28:

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

. (3+ Ev'EJ :(3— 2\2)
ratio .
Let the two numbers be a and b.
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According to the given condition,

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

Also,

-

(a—b) =(a+b) —4ab=36ab—4ab=32ab
= a-h= -,.'{E\-"E
= 4\1‘5\!@ ".[2}

Adding (1) and (2), we obtain

2a=(6+4v2)\ab
:bu:(3+2~.5]\@

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

b=6Jab—(3+2v2 )Jab
= b=(3-22)ab

H_(E-kfﬁ]dﬁ_;_,_gﬁ
b (3-202)Vab 3-242

- (3+2v2):(3-242)

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

numbers are At ‘f{ﬁ +G)(A-G) .
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It is given that 4 and G are A.M. and G.M. between two positive numbers. Let these two
positive numbers be a and b.

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

From (1) and (2), we obtain
a+tb=24...(3)
ab=G*... (4)

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

(a— by =44 — 4G = 4 (4~G7)

(a—bP=4A4+G)A4-G)

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

From (3) and (5), we obtain

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

::-a:ﬁ+“|"{,q +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)

Thus, the two numbers are At J{A +G)(A-G) .

Question 30:
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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?

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

~as=art=(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.

a,.=ar =(30)2"

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

Question 31:

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

The amount deposited in the bank is Rs 500.

R5500[| L

At the end of first year, amount = 10 ] =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)
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=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 equation.

Let the root of the quadratic equation be @ and b.
According to the given condition,

AM. = 45D

=8=a+b=16 (1)
G.M.:v'rr:_hzizc-ub:.lﬁ w(2)
The quadratic equation is given by,

x’— x (Sum of roots) + (Product of roots) = 0

xX*—x(a+b)+(ab)=0

x*—16x+25=0[Using (1) and (2)]

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

EXERCISE- 9.4

Question 1:
Find the sum to n terms of the series 1 X 2 +2x3+3 x4+4 x5+ ...
The given seriesis 1 x2+2x3+3x4+4 x5+ .,

n"term, a,=n(n+1)
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S =S a, =S k(k+1)
k=1 &=l
=ik3 +iff
&=l k=1

n(n+1)(2Zn+1) n(n+1)
- 6 T2
rlr+l) 2 ™
— [2 ]L-H;_]"'IJ
r(m+1) 2n+40
=—> "3 J
_a1[n+l]{n+2}

3

Question 2:

Find the sum to n terms of the series 1 X2 x3 +2x3 x4 +3 x4 x5+ .
The given seriesis 1 X 2 X3 +2x3 x4 +3 x4 x5+ ...
n"term,a,=n(n+1)(n+2)

= +n)(nt2)

=n*+3n’+2n
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LA = iui
=S KT+ 3BT 2Dk
:[rr(f}+ ]}:|_ +3J.i":.|'i'—l-—]}|::2.|'il'+ 1:I+ En{n'+ I:I

2 L] >

+ mfm+1)

:I:frl:.i:'+]}:|:+ prlrr+ 1) 22+ 1)

> >
_ el rr 1}|:n'{n+ L) +2”+1+2:|
2 2
o Wf”-‘-]} Pl e SO B
2 2
27.?:(1?4—]}{”_1 +5.r:r+ﬁ]
4
1
A Gl }[”_1 + 2or+ 301+ 6)
4
r:(.r?—l—]}[.r:[.r.r+2}+3{n—l— 2}]
o 4
pl s+ 13 r+ 20w+ 3)

2

Question 3:
Find the sum to »n terms of the series 3 X 12+ 5 x 22+ 7 x 32+ .
The given series is 3 x12+ 5 x 22+ 7 x 32+ .

nterm, a, = (2n + 1) n* =2’ + n?
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Il
(5]
1
=
—
=
+
[a—
il
I
[
+
=
—
=
+=
[a—
el
——
]
=
—
—

n:(n+l}J ) n(n+1){(2n+1)
2 6

_ n(n+|}_n{“+1}+2r11+l}

-

2 3

_n{n+|}_3n’+3n+2n+l]

n{n+|}_3ll: +5n+1
2 3

n(n+|}(3n: +5n+l}
6

Question 4:

1 1 ]
. . + + +..
Find the sum to n terms of the series 1%2 2x3 3x4

. .. ! + : + ] R
The given series is 1x2 2x3 3x4

- Bv partial fractions
n" term, a, = (1) T e (By: :
I 1
a=———
1 2
1 1
a, =———
- 203
1 1
a,=——— ..
T3 4
| |
a, =—-
non+l
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Adding the above terms column wise, we obtain

11 1 ] 1 1 1 ]
a, +a, +..+a, = ]—+—+—+,,,— — =t —+—+..

3 2 3 4 Ta+l

2 3 "

S —1- ] _r:+|—|_ "

n+l | 1+

Question 5:
Find the sum to n terms of the series 3 +6 +7° +...+20°
The given series is 52+ 62+ 7 + ... + 207

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

iﬁk=i(kl+8k+lﬁj
k=1 k=1
:ik2 |Rik | ilﬁ

k=l k=l k=l

12n+1) 8n(n+1
:n(n+ L( n+ }+ 11{_1;+ )+|6I‘|

O S||

16™ term is (16 + 4)> = 2022

S C16(16+1)(2x16+1)  8x16x(16+1)
W= 5 +
_(16)(17)(33)

+16x16

(8)x16x(16+1)

| F16x16
6 2
_(16)(17)(33) . (8)(16)(17) 56
6 2
= 1496+ 1088 + 256
= 2840
S5 H6T T et 207 = 2840
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Question 6:

Find the sum to n terms of the series 3 X 8§ + 6 x 11 +9 x 14 +...
The given seriesis 3 x 8+ 6 x 11 +9 x 14+ ...

a,=(n"termof 3,6,9 ...) x (n"term of 8, 11, 14, ...)
=Bn)(3n+5)

=9n*+ 15n

"

58, = ga* = >"(9K7 +15k)

k=1
—9Y K +15% &
k=l &=l

g, n(n+1)(2n+1) 15 n(n+1)
6 2
~ 3n(n+1}{2n+1)+ 15n(n+1)

b2
d

=3n(n+1)(n+3)
Question 7:

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

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

a,=(12+22+3+...... + 1)
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~n(n+1)(2n+1)
- 6

#2707 +3n+1) 24307 4y
) 6 6
=]§n-‘ = +—n

n'{n+ﬂ|]“ L xn[n+1}{2n+]}+ I xn{n+|]
ey 2 6 6 2

_ n(n+1) n(n+1) N (2n+1) I}

6 2 2 2

n(n+ ) w* +n+2n+1+1
[ 2

6 2

Cn(n+1)[ A +n+2u+2]

8 2

_n(n+1) n(n+1)+2(n+ I}]

_ n(n+1) _(H'I" l}[n+2}:|

(8 2

n(n+ 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).
a,=nn+1)(n+4)=n(n*+5n+4)=n+5n"+4n
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8, =N a, =S 5 ka4 k
k=l &=l

=1

=
.rr'{n+l} +5n[n+]}{2n+]}+4nl:.r.l+1]
4 (i 2

mn(n+1) _n{n+|}+ 5{2n+1}+4i|
- ~ 3

n(n+1)] 34° + 31+ 208+ 10 + 24}
2 6

n(n+1)[ 3n® + 230+ 34
2 6
n(n+1)(37° +23n+34)

12

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

a,=n+2
.'.3,1=ik:+2“=ik3+i2“ (1)
k=1 k=l k=1

D =2'427427+
Consider &

The above series 2, 22, 2, ... is a G.P. with both the first term and common ratio equal to

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

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

+2(2"-1)

5;“=ik-’+z(z“ -1)=

k=1

Question 10:

Find the sum to n terms of the series whose n" terms is given by (2n — 1)?
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a,=Q2n-1P2=4n*—-4n+1

- s

= #FT

= FT

Zrlrr = 1320+ 1)

>4k —ak = 1)

s
E o,
& 1

42” k:—-:IE" & 4 Eﬁ 1
A= ] | e |

Al pr = 1W[2or+ 1)

A w1 )
o 2

— Zral s+ 1) = ra

-
[ 2(2#™ = 3 +1)
3

— 2 sz + 1)+ I:|

Ers —|5.r?+3—61r—15—3:|

-
ETs 1
| 3

.P?[ZJ?-— |}[2J?‘—1}

—
-
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