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Chapter : 9
Chapter Name : Sequences And Series

Exercise 9.1

Q1 Write the first five terms of the sequences whose n'* term is a,, = n(n + 2).

Answer. a, = n(n + 2)

Substitutingn =1, 2, 3, 4, and 5, we obtain
ar=1(14+2) =8

a;=2(2+2)=8

a3 =3(3+2)=15

ay=4(4+2)=24

a; =5(5+2)=235

Therefore, the required terms are 3, 8, 15, 24, and 35.

Page : 180, Block Name : Exercise 9.1

Q2 Write the first five terms of the sequences whose n'" term is a,, = s i

Answer. a, = — &
Substitutingn =1, 2, 3, 4, 5, we obtain
-—_1 —l —_2 =Z :—3 :i :—4 :i :—5 :i
M= TR T T BT I T UT LI T BT RT T 6
. 1 2 3 4 5
Therefore, the required terms are 3, 3, 7, 5, and ¢
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Q3 Write the first five terms of the sequences whose n!”* term is a,, = 2"

Answer. a,, = 2"
Substitutingn = 1, 2, 3, 4, 5, we obtain

==
ap=2=4
ag=2"=8
ay==20=18

a; = 2% =32



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

Page : 180, Block Name : Exercise 9.1

2n—3

Q4 Write the first five terms of the sequences whose n'* term is a, = 3

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

a_2><1—3_—1
N
a—2X2_3—1
S
_2x3-3 3 1
B="6 "6 2
_2x4-3 5
®="% "8
_2><5—3_7
B="F6 "6
; -1 1 15 7
Therefore, the required terms are e b ihih i and =
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Q5 Write the first five terms of the sequences whose n'* term is @,, = (—1)" 5"

Answer. Substitutingn =1, 2, 3, 4, 5, we obtain
a; = (—-1)1-15"*1 =52 =25

( 1)2 15241 — _g3 — _195

( 1)3 153+l _ g4 _ 625

(-1)°15*! = 5% = —3125

a® = (—1)5-155+1 = 56 — 15625

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

£
[
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n?+5

Q6 Write the first five terms of the sequences whose n*” term is a,, = n 1

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



%45 6 8
mu=l——=7-3
a2=2-2215=2-g:g
a4=4-42:5 =21

Therefore, the required terms are %, %, %, 21, and %
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Q7 Find the 17" term in the following sequence whose ni" term is a,, = 4n — 3; ay7, asy

Answer. Substituting n = 17, we obtain
a;; =4(17) —3 =68 —3 =65
Substituting n = 24, we obtain

ay =4(24) -3=96-3=193
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2
08 Find the 7" term in the following sequence whose n? termis a,, = ;‘; ;ay

Answer. Substituting n = 7, we obtain
_ T T
=33 = 7
Here, an=n22n.
Substituting n = 7, we obtain
7 49

W= F T IE
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Q9 Find the 9™ term in the following sequence whose n'* term s a,, = (—1)""'n%;ag

Answer. Substituting n = 9, we obtain
2 = (-1)°1(9)" = (9)° = 729
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(n-2)
Q10 ay = 55 az

Answer. Substituting n = 20, we obtain
_20(20-2) _ 20(18) 360
@20 = T30 T T2 T 2
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Q11 Write the first five terms of the following sequence and obtain the corresponding series:
a; =3,a,=3a, 1+ 2foralln>1

Answer.

a1 =3,an =3an_1+2foralln > 1
=a=3a+2=3(3)+2=11

a3 =3a2+2=23(11)+2=35

a4 = 3a3 + 2 = 3(35) + 2 = 107

as = 3a4 +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 + ..,
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Q12 Write the first five terms of the following sequence and obtain the corresponding series:

Qp—1

a=-l,a,= —,n2>2
Answer.

On-1
a=-lan=——,n=22
ay -1
=W =F =7
g -1
@B =73 =%
=Bl
4T 7 T !
s e S
@5 =7 = 130

Hence, the first five terms of the sequence are

-1 -1 -1 -1
-1, 5% 5 and 5

The corresponding series is

o —1 —1 -1
EU+(?)+(?)+(E)+GE)+m
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Q13 Write the first five terms of the following sequence and obtain the corresponding series:
a;=ay=2,a,=0,_1—1,n>2

Answer.

a=ay=2,a,=ay_1—1,n>2
ag=a—1=2-1=1

ay=a3—1=1-1=0

(.'&52{1.4—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)+...
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Q14 The Fibonacci sequence is defined by
l=a,=ayanda, =a, 1+ a,_o,n>2

Find 22, forn = 1,2,3,4,5

Answer.
1=G‘,1=£12
a, =0p_1+ 0, 2,1 >2
Saz=as+a =14+1=2
ag=a3+as=2+1=3
as=a4+a3=3+2=25
ag=a5+as4=5+3=28
o Forn=1,21 -2 _1_
Eatl

Forn = 2, = ::_?:%:2
Forn=3,a'ZT+1=%=%
Forn=4,a‘::1=§j-=§
Forn:5,%::‘—;:%
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Exercise 9.2

Q1 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
Sy =5[2a+ (n—1)d



1001
.-_3n=0—20[2x1+(1001—1)xz]

1001
= —5—[2+1000 x 2]

= 1001 x 1001
= 1002001
Thus, the sum of odd numbers from 1 to 2001 is 1002001,
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Q2 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.
Here,a = 105andd =5

a+ (n—1)d =995
= 105 + (n — 1)5 = 995
= (n—1)5 = 995 — 105 = 890

=n—1=178
=n=179
179
%] Sn —_ 7[2(105) + (179 - 1)(5)]

_ ?[2(1{15) +(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, is 98450.

Page : 185, Block Name : Exercise 9.2

Q3 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.is 2,2 +d, 2+ 2d, 2 + 3d, ...
Sum of first five terms = 10 + 10d

Sum of next five terms = 10 + 35d

According to the given condition,



10 + 10d = (10 + 35d)

= 40 + 40d = 10 + 35d

= 30 = —5d

= d=—0

Sag =a+ (20— 1)d =2+ (19)(—6) = 2 — 114 = —112
Thus, the 20th term of the A.P. is -112.
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Q4 How many terms of the A.P. —6, — %, —5,...are needed to give the sum -25?

Answer. Let the sum of n terms of the given A.P. be -25.
Itis known that, S, = Z[2a + (n — 1)d],
where n = number of terms, a = first term, and d = common difference Here, a = -6
gd=Al pg_ -UH2d 1
-2 -T2 T2
Therefore, we obtain

-25=12 [2 x (=6) +(n—1) (%”

1
> —50=n[-12+3 - }]

= —50=n[-2 +1]

= —100 = n(—25 + n)
=n?—550+100=0
=n?2—-5n—-20(n—5)=0
=n=200rd
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Q5 Inan AP, if pth term is % and qth term is %, prove that the sum of first pq terms is
%(pq+ 1), where p # ¢

Answer. It is known that the general termof an A.P.isan=a+ (n - 1)d
.. According to the given information,

ptk term:apza—k(p—l)d:%
qthterm:a,q:a—f-(q—l)d:i ...(2)
Subtracting (2) from (1), we obtain
(b-1)d-(g-Dd=1-1

= (p-1-g+1)d=22

__ Pq
=>(p-qd=

=d=-L1
par

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



Thus, the sum of first pq terms of the A.P. is %(pq +1).
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Q6 If the sum of a certain number 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.
Sn = 3[2a+ (n — 1)d]
Here,a=25andd=22-25=-3
5 She— %[2 x 25+ (n —1)(-3)]
= 116 = %[50—371—!—3]
= 232 = n(53 — 3n) = 53n — 3n?
=3n?>-53n+232=0
= 3n? - 24n—29n 4232 =10
=3n(n—8)—29(n—-8)=0
=(n—-8)(3n—-29)=0

29

:>n:80rn=7

However, n cannot be equal to % . Therefore, n=8
Sa8=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.
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Q7 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 = ak=a+ (k- 1)d

Sa+(k=-Dd=5k+1

a+kd-d=5k+1

Comparing the coefficient of k, we obtaind =5

a-d=1



=a-5=1

=a=6

s = %[m +(n—1)d]
= 5 [2(6) + (n— 1)(5)]
= 5[12 + 5n — 5]
= o (5n+7)
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08 If the sum of n terms of an A.P. is (pn + qnz),
where p and g are constants,find the common difference.

Answer. It is known that, S, = 3 [2a + (n — 1)d]
According to the given condition,

%[2:3 + (n —1)d] = pn + gqn?

= %[Qa-l-nd—d] = pn-l-qr:t2

d d
= na+n’§ —n-§ =pn+qn?
Comparing the coefficients of n2 on both sides, we obtain
$=q
nd=2q

Thus, the common difference of the A.P. is 2q.
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Q9 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 a;, ap, d;ds 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 AP. _ 5ni+d
Sum of n terms of second A.P. ~  On+6
%{2!}.1 'f'(ﬂ“l}d]] _ Bn+d
2ot (n 1)y 9nt6
2a1+(n—1)d1  5p+d (1)
2ay+(n—1)d; 9In+6 e

Substituting n = 35 in (1), we obtain

2a,4+34d;,  5(35)+4
2as+34dy ~ 9(35)+6
a1+17d, 179
ap+17dy 321 (2)
18" term of first AP, _ a1+17d, (3)
18 term of second A.P. ap+17d, )

From (2) and (3), we obtain



18" termof first AP, _ 179
18 term of second A.P. 321
Thus, the ratio of 18th term of both the A.P.sis 179: 321.
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Q10 If the sum of first p terms of an A.P. is equal to the sum of the first q terms, then find the sum of
the first (p + q) terms.

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

r
SPZE

Sy =5 l2a+(a-1)d]

[2a+ (p—1)d]

According to the given condition,

220+ (p—1)d = 20+ (- 1)d]

= p[2a + (p— 1)d] = ¢[2a + (g — 1)d]

= 2ap + pd(p — 1) = 2aq + qd(q — 1)

= 2a(p—q) +d[plp—1)—q(g—1)| =0
=2a(p—q)+d[p’—p—a*+q| =0
=2a(p—q) +dlp—qlp+qg - (p—9g]=0
=2a(p—¢q) +d[(p-q)(p+g-1)]=0
=2a+dlp+g—-1)=0

—2a
=d=—— ... (1
P (1)
p+gq
p+q —2a
= Sprq = D) 2a+(p+g-—1) (m)] [ From (1)]
_ptgaq
= T[2a—2a]
=0

Thus, the sum of the first (p + q) terms of the A.P. is
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Q11 Sum of the first p, q and r terms of an A.P. are a, b and c, respectively.
Prove that %(q —-r)+ %('r -p)+(p—q) =0

Answer. Let al and d be the first term and the common difference of the A.P. respectively.
According to the given information,



o %[2a1+(p—1)d] =a

=2 +(@-d=2 ...Q1)
8= §[2al+(q- 1)d] =b
=2, +(g-1)d=2 ...(2)

q
Sr=z[2a1+(r—1)d]=¢c

=20, +(r—1)d=2 ...(3)
Subtracting (2) from (1), we obtain
p-1d-q-1d=2ap - 2bg
=dp-1-q+1=2aq- 2bppg
=dp - q = 2aq - Zbppq
=d=2aq-bppgp - q....... 4)
Subtracting (3) from (2), we obtain
(g—1)d—(r—1)d=2 - 2%

q r
>d(g-1-r+1)=2_%
2br—2
=d(g—r)= qrqc
_ 2(br—ge)
Sd= e )

Equating both the values of d obtained in (4) and (5), we obtain
aq - bppap - q=br - qcqrq - r

=aq-bppp-q=br-qcrg-r

=rq - raq - bp = pp - gbr - qc

=raq - bpq -r=pbr-qcp-q

=aqr - bprq - r=bpr - cpgp - q

Dividing both sides by pqr, we obtain

(%—3) (g—r)= (%—%)(p—q)

= 2g-r)—g-r+p-9+(p—q) =0
= 2g-r)+{(r-p+ilp-a=0

Thus, the given result is proved.
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Q12 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 i terms  n?
m
?[2a+(m—1)d] e

=22at(n-1)d]  o?
2a+(m-1)d i
——— == ...(1)

2at+(n—1)d =~ n
Puttingm =2m - 1 and n=2n - 1 in (1), we obtain



2a+(2m—2)d o9m—1

2a+(2n—2)d T 2n-1

+(m—1)d =
L3 (m ) - 2m—1 ) (2)
a+(n—1)d 2n-1
m'™ termof AP. _ at(m-1)d (3)
nth term of AP. ~ at(n—1)d
From (2) and (3), we obtain
m™ termof AP _ 2m—1
n't term of A.P 2n-1

Thus, the given result is proved.
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Q13 If the sum of n terms of an A.P. is 3n2 + 5n and its mth 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.
am=a+(m-1d=164..(1)
Sum of n terms, S, = [2a + (n — 1)d]
Here,
3[2a +nd — d] = 3n® + 5n
=>m+n2-§=3n2+5n
Comparing the coefficient of n2 on both sides, we obtain
d _
G ==
=d=6
Comparing the coefficient of n on both sides, we obtain

=a=28

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.
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Q14 Insert five numbers between 8 and 26 such that the resulting sequence is an A.P.

Answer. Let A, Ay, A3, Ay, andAj be five numbers between 8 and 26 such that
8, A1, Ay, Ag, Ay, A5, 26isan AP.

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

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

=26d=26-8=18

=d=3

Al=a+d=8+3=11

A2=a+2d=8+2x3=8+6=14



A3=a+3d=8+3x3=8+9=17
Ad=a+4d=8+4x3=8+12=20
AS5=a+5d=8+5x3=8+15=23
Thus, the required five numbers between 8 and 26 are 11, 14, 17, 20, and 23.
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QI5If % is the A.M. between a and b, then find the value of n.

bn

Answer. AM.ofaand b= C'T'H’

According to the given condition,
a+b a’-+b*

= (a+Db) (e +b"!) =2(a” +b")
= a® + ab" ! 4+ ba"" ! 4 b" = 2a™ + 2b"
= ab" 1 4 g 1p = g™ + B"

=ab" ! —p*=a" —a" b

= b a—b)=a""(a—b)

= bl = g1

=(3) =1=(3)

=n—1=0
— e |
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016 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, As, ... A,, be m numbers such that 1, A;, As,... A,,,31isan A.P.
Here,a=1,b=31, n=m+2
~3l=1+(m+2-1)(d)

=230=(m+1)d
=d=-2 .1
Al=a+d

A2=a+2d
A3=a+3d...
LAT=a+T7d

Am-l=a+@m-1)d
According to the given condition,
a+Td _ 5
at(m-1)d ~ 9
147( =2~
—( ':’““}) = % [ From (1)]
1+{m—1}(m3%)



m+1+7(30)
m+14+30(m—1)

m+14210 _
m+1130m—30
m+211 5
= 3m-20 — 9
= 9m + 1899 = 1556m — 145
= 155m — 9m = 1899 + 145

= 146m = 2044
=m=14
Thus, the value of m is 14.

=35
9

gl
9
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Q17 A man starts repaying a loan as first instalment of Rs. 100. If he increases the
instalment by Rs 5 every month, what amount he will pay in the 30th instalment?

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

A30=a+ (30 - I)d

=100 + (29) (5)

=100 + 145

=245

Thus, the amount to be paid in the 30th installment is Rs 245.
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Q18 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).
oSy = 180°%(n — 2)
n . a
= z[2a+ (n — 1)d] = 180°(n — 2)
i (] o] — e
= 5[240 + (n —1)5°] = 180(n — 2)
= n[240 + (n — 1)5] = 360(n — 2)
= 240n + 5n? — 5n = 360n — 720



= 5n% + 235n — 360n + 720 = 0
= 5n? — 1250 + 720 = 0
=>n?—25n+144 =0
=nl—16n—9n+144 =0

= n(n—16) —9(n —16) =0
= (n—9)(n—16) =0
=n=9o0r16
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Exercise 9.3

Q1 Find the 20"and\ (n** terms of the GP. 3,2, 2. ..

r = Common ratio = = %
19
— am20-1 _ 5 (1 _ 5 _ 5B
oo =ar = 3(5) ToeT T @
n—1
i n—-1_ 561 s 5 . B
w=ar=5(1) = wo =
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Q2 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.
~a8=ar8-1=ar7

= ar7 =192
a(2)7=192
a(2)7=(2)6 (3)

_ (2«3 _ 3
TA=Tay T2

cay = ar'?l = (g) (2)1 = (3)(2)!0 = 3072

Page : 192, Block Name : Exercise 9.3

Q3 The 5”‘, 8" and 11** terms of a G.P. are p, q 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=ar5-l=ard=p...(1)

aB=ar8-1=ar7=q...(2)

all=arll-1=arl0=s...(3)

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

at _ 4
art P

3 =2

= (4)
Dividing equation (3) by (2), we obtain

a'."'l{] i S

ar’ g

>=2 ..

q

Equating the values of r3 obtained in (4) and (5), we obtain
L]

P g

= g% =ps

Thus, the given result is proved.
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04 The 4 term of a G.P. is square of its second term, and the first term is — 3.Determine its 7th term.

Answer. Let a be the first term and r be the common ratio of the G.P.
Sa=-3
It is known that, a, = ar™ !
coag =ard = (=3)r®
a = ar’ = (-3)r
According to the given condition,
(-3) = [(-3)"
= 1 = 9r?
=]
a; =ar’ ! =ar® = (-3)(-3)* = —(3)" = —2187
Thus, the seventh term of the G.P. is —-2187.
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Q5 Which term of the following sequences:
@) 2,2v2,4,... is 128?
(b) v3,3,3+/3,....is7297
1 o -3 T |
(© 351370+ 15 Tg5a3 ¢
Answer.
(a) The given sequence is 2, 2\/5, : E—

Here,a=2andr= 212/5 =2



Let the nth term of the given sequence be 128.
a;= ar*

= (2)(vV2)" ! =128
= (2)(2)7T = (2
= (2)"7+ = (2)

.“_1_
2l—6

=n-—-1=12
=n=13
Thus, the 13th term of the given sequence is 128.
(b) The given sequence is v/3, 3, 3v/3
Here, a = \/ga;ndr= % = \/5
Let the nth term of the given sequence be 729.
b =0
sar™l =729

= (V3)(V3)" =729
= (3)7(3)F = (3)°

= @ =(3)°
1 n—1
7t7 =6
1+n-1
nl_6
=>n=12

Thus, the 12th term of the given sequence is 729.
(c) The given sequence is e A o2

1 E,lg, 2_1;-, .
_ 1 TR g o
Here,a = 3 and r = s T3 =3
Let the nth term of the given sequence be Tg—égg.
an = ar™?
. ;g S |
4T " = To6a3
n—1
1 1 _ 1
g (E) (E) ~ 19683
n ]
1Y s il
= (3) = (5)
=n=29
Thus, the 9th term of the given sequence is 75%-3—3—,
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Q6 For what values of x, the numbers -%, x; —%a are in G.P.?

Answer. The given numbers are —%, x, —%a
T
. = -7
Common ratio = — = —~
7



T
- -7
Also, common ratio = == = —

x 2x

. =K . =T

2 T 2x

2 _ =2xT7
=X =5

=x=v1
=x==+1
Thus, for x = + 1, the given numbers will be in G.P.

=1
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Q7 Find the sum to n terms in the geometric progression 0.15, 0.015, 0.0015, ... 20 terms.

Answer. The given G.P. is 0.15, 0.015, 0.00015, ...
Hore =015~ 422 £ 01

a(l—r")
==
. 0.15 [1 — (0.1)%]
520 = 1-0.1

0.15
- IUT [1 - (0.1)®]
5
= o5 [1- (0.1)%]

1 2
=g [1-(01)%]
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Q8 Find the sum to n terms in the geometric progression v/7, v/21,3v/7,...,n

Answer.
The given G.P. is /7,21, 37, ...
Here, a = /7
_ VA
r= S V3
1—r®
Su = 3(1—: )
V7 [1- (v3Y]
o

1-+/3
‘ﬁ[l_(‘@n] 1+v3
B 1-+/3 143

[by rationalizing]



VI(1+v3) [1- (vay]

1-3
= ﬂ;ﬂ[l_ (3}%]
= M[(:}ﬁ —1]
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Q9

Find the sum to n terms in the geometric progression
1,—a,a?,—ad...(ifa # —1)

Answer.
The given G.P. is 1, —a,a?, —a?
Here, first term =a; =1

Common ratio =r = —a
a;{l -1)

S" = 1-r

; o 1i—(=a)] _ [1—(-a)"]

28 = 1—(—a) 1+a
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Q10 Find the sum to n terms in the geometric progression 3, 2°, 7, . .. n terms (if z # +1)

Answer.
The given G.P. is 2%, 2% 27, . ..
Here, a = z® and r = z2

g — a(l—r") xs[l_(xz)"] _ 2*(1—=2")

1-r 1—z? 1-z2
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11 k
Q11 Evaluate Y~ (2 +3 )

Answer.
11 11 11 11 11
2 (0+9) = T 4 T, el BE F=me TR ..(0)
g 3F=3814324+3% 4. . 43l

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

o |
Sn = a{:—l :
3[(3)"1-1]
=5 =—35

=8, =3(3"-1)



L1l ok _ 3 (qll
S 3 =3(3"-1)
Substituting this value in equation (1), we obtain

11 FANE 3
L (2+3) =22+ 33" - 1)
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Q12 The sum of first three terms of a G.P. is % and their product is 1.
Find the common ratio and the terms.

Answer.
Let 77" be the first three terms of the G.P.
a 39

Ttat+ar=3; auell)

() (@)(ar)=1 ...(2)

From (2), we obtain

a=1

= a = 1 (Considering real roots only)
Substituting a = 1 in equation (1), we obtain
% +1+r=3

10
=1+4+r+ri= %r

= 10+ 10r + 1072 — 39r =0
= 10r2 —29r +10=0
= 10r2 —25r —4r +10=10
= 5r(2r—5)—2(2r—5)=0
= (br—2)(2r—5)=0
2 5
= r= FOrg
Thus, the three terms of G.P. are %, 1, and %
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Q13 How many terms of G.P.3, 32, 33, ... are needed to give the sum 120?

Answer. The given G.P. is 3, 3%, 3%, ...

Let n terms of this G.P. be required to obtain the sum as 120.
a(r"—1)
8, =

r=1
Here,a=3andr=3




3(3"-1)

e == =
= 120 = 3(32_1)

:\Y, IE%XQ i 3!1 = 1
=3"-1=280

= 3" =81
sn=4

Thus, four terms of the given G.P. are required to obtain the sum as 120.
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Q14 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® = 16 and ar® + ar* + ar® = 128
=a(l+r+r’)=16...(1)

ar® (1+7r+71?) =128...(2)

Dividing equation (2) by (1), we obtain
ar3(1+r+r"") 128
a(l+r+r?) 16
=prd=8
Sr=2
Substituting r = 2 in (1), we obtain
a(l+2+4)=16<
=a(7)=16
16

::»a:T

-1
S“ = a(f—l }

=8, =8l D _ 190y
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Q15 Given a G.P. with a = 729 and Tth term 64, determine S7 .

Answer. a =729

a7 =64

Let r be the common ratio of the G.P.
It is known that,a,, = ar™!



ar = ar’ ! = (729)r®

= 64 = 7290

6 — 64
=T = g

5\6

=+ =(3)

— 2
=>r=3

- I
Also, it is known that, S,, = ﬂ(]_—'r )

729 [1 - (%ﬂ

2

1-3
9 Fi
3x729[1—(§)l

@ ({3)*‘ - (2)71

S7 =

(3)
= 2187 — 128
= 2059
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016 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,

g=-a=2") m)
a; =4 x a3

al = 4ar?

=ri=4

Sapi=

From (1), we obtain

—4 = il forr =2

1-2

a(1-4)
= —4 = =
= —4 = a(3)
Sa=3"

a[1—-(—2)2

Algo, —4 = [:+_2)”forr= 9

a(l-4)
=—4=17

a(-3)
=Hr—d=—5
=a=4

Thus, the required G.P. is



e e Rt T R
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Q17 If the 4" 10**and16*" terms of a G.P. are x, y and z, respectively.
Prove thatx, 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,

aa=ar=g...(1)

ap = ar’ = #..-(2)

aig =ar’® =2z...(3)

Dividing (2) by (1), we obtain

vy _a® ¥ _ .6
I_GTSZ;’.?:_T
Dividing (3) by (2), we obtain
z _ arld z _ .6
y_cr.r“:}y_r

M

s Y

Thus, X, vy, z are in G. P.
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Q18 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

Sn = 8+88+888+8888+ veeeenns O N terms
9[9+99+999+9999+ ............ to n terms |
g[ 10—1) + (10° — 1) + (10* —1) + (10 —= 1) +...... . ton terms |
8
5[10-}-102 ..... nterms ) — (1+1+1+...n terms )
8 [10 (10" — 1)
9| 1w0-1 "
8 [10(10™ — 1)
-9 o "

80, 8
= ﬁ(lﬂ = 1) - gn
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Q19 Find the sum of the products of the corresponding terms of the sequences 2,4,8,

16,32 and 128,32,8,2, 3.

Answer.



Required sum =2 x 128 +4 x 32+ 8 x 8 + 16 x2—|—32x%
1 1

—64[4+2+1+7+ %]

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

First term,a = 4

Common ratio, r = %
_a(l-r")
Sn= 1—r
(1)
g 4[1 (2)] B 4[1—515] _s 21\ _ a1
wkelh 1-1 - 3 - 32 T4

.. Required sum = 64 (%) = (16)(31) = 496
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020 Show that the products of the corresponding terms of the sequences
a,ar,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,a, ar, ar? . ..ar" ! and A, AR, AR?,... AR" ! forma

G.P,
Second term  __ ardAR —rR

First term azA 5
Third term _ ar’AR? _
Second term ~ arAR TR

Thus, the above sequence forms a G.P. and the common ratio is rR.
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021 Find four numbers forming a geometric progression in which the third term is greater than the
first term by 9,
and the second term is greater than the 4th by 18.

Answer. Let a be the first term and r be the common ratio of the G.P.
a1 = a,aq = ar,ag = ar?,as = ar?
By the given condition,

az=a;+9
=arf=a+9...(1)
02:{14+18

= ar=ar’+18...(2)
From (1) and (2), we obtain

a(rf—1)=9...(3)
ar (1-7%) =18...(4)
Dividing (4) by (3), we obtain



ar(1-7%) 18

a(rP-1) T 9

= —r=2

=>r=-2

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

=3a=9

SLa=3

Thus, the first four numbers of the G.P. are 3, 3(- 2), 3(-2)2, and 3(-2)3 i.e., 3,-6, 12, and -24.
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Q22 If the p'", ¢™"andr'" terms of a G.P. are a, b and c, respectively.
Prove that a9 "b" PcP~1 =1

Answer. Let A be the first term and R be the common ratio of the G.P.
According to the given information,

ARP 1 =2
AR ' =b
AR ! =¢

a0 THI"PeP—a
= AT T x Rp-1la-7) « Ar-P x Rla-1)(r—p)  Ar—a x R(r—1)(p—a)
=Aq PP X R(pr —pr — g +1) + (rg — 1+ p—pq) + (pr — p — qr +q)
=A"xR°
=
Thus, the given result is proved.
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Q23 If the first and the n*® term of a G.P. are a and b, respectively, and if P is the product of n terms,
prove that P2 = (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™! where r is the common ratio.
b=ar*7*,..(1)

P = Product of n terms

= (a)(ar) (arg) . (a:r“_l)

=(axax...a)(rx? x... ")

e aJul_l-f-Z-r-,,,{n—l) . (2)
Here, 1,2, ...(n = 1) is an A.P.

R +(n-1)

=2l (a-1-1)x1] =212 4n—g = 2D
P= a“rn{nz'““

. P2 — a2nrn(n—l}



— [&2r(n—1)]”
= [a X a.r”“_l]n
= (ab)"  [using(1)]
Thus, the given result is proved.
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024 Show that the ratio of the sum of first n terms of a G.P. to the sum of terms from
(n+1)™ to (2n)™ termis &

Answer. Let a be the first term and r be the common ratio of the G.P.
a(l-r")

Sum of 1st n terms = e

i1 (1—r
Since there are n terms from (n +1)th to (2n)th term,= %_r;}
> . a(l-rm) (1-) 1
Thus, required ratio = - X T =

Thus, the ratio of the sum of first n terms of a G.P. to the sum of terms from (n + 1) to (2n)!" term is
1

i
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Q251Ifa, b, c and d are in G.P. show that
(a® + b + ) (b* + ¢ + d?) = (ab+ bc + ed)?

Answer. a, b, ¢, d are in G.P. Therefore,
b= 8l ccon(L)

b’ =ac...(2)
¢2="bd...(3)
It has to be proved that,
(az +b? + (:2) (b2 +c? + dz) = (ab + bc — cd)?
R.H.S.
= (ab + be + cd)?
= (ab + ad + cd)?[U sing(1)]
= [ab + d(a + c)]?
= a’b? + 2abd(a + ¢) + d%(a + c)?
= a’b? + 2a*c? + 2achd + d* (az + 2ac + cg)
= a’b? + 2a°c% + 20%c? + d’a® + 2a%0° + d’c* [Using(1) and (2)]
=’ + a’c® + a’c® + b’c® + b*? + d*a’ + d°* + 4
+d?*c?
=a’t® +a’c® + a’d® + b* x b® + b’c? + bPd® + P + ¢ x & + *d?
[Using (2) and (3) and rearranging terms]



=a* (P ++d?) + 0 (B +F+d%) + (VP + 2 +d?)
= (> + ¥+ ) (B®+* +d?)

= LH.S.

~.LH.S.=RH.S.

(a2 + b+ cz) (b2 +e2 4 dz) = (ab + be + Cd)2
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Q26 Insert two numbers between 3 and 81 so that the resulting sequence is G.P.

Answer.
Let G and G2 be two numbers between 3 and 81 such
that the series, 3, G1, G2, 81, forms a G.P.

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

- 81 = (3)(r)®

= ey

..t = 3 (Taking real roots only)
Forr=3

Gi=ar=(3)(3) =9
Gy = ar? = (3)(3)2 = 27
Thus, the required two numbers are 9 and 27.
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aﬂil+b;1i1

Q27 Find the value of n so that ———-

may be the geometric mean between a and b.

Answer.

G. M. ofaand b is v/ab
By the given condition, AT ok

an+b"
Squaring both sides, we obtain
nﬂ-l+b;a—1 A
H —ab
{a"+b")

== a2n+2 e 2an+lbn+1 4 b2'n.+2 = (ab) (a2n + 2a"p" e b2n)
= a?.‘n—f»: o 2a‘u+16n+1 + bﬂ‘ﬂ+]b o zan+1bfl+1 -+ ab2n+1

= g2n+2 = pintlp + ab®tl
= 02n+2 _ a2n+lb = &b2n+1 — bZﬂ+2

Y a2n+1(a —b) = b2'n+1(a L b)

> (™ 1= ()

=2n+1=0
-1

FW=r
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Q28 The sum of two numbers is 6 times their geometric mean, show that numbers are in the ratio (

(3+2v2): (3 -2V2)

Answer. Let the two numbers be a and b.

G.M. = vab

According to the given condition,
a+b=6vab

= (a+b)? =36(ab) ...(1)

Also,

(a —b)? = (a+b)? — 4ab = 36ab — 4ab = 32ab
=a—b=+32Vab

=4v2\/ab ...(2)
Adding (1) and (2), we obtain

2a = (6 + 4v/2)v/ab

= a=(3+2v2)Vab

Substituting the value of a in (1), we obtain
b= 6v/ab— (3 + 2v2)Vab

= b= (3-2v2)Vab

a _ (3+2v2)Vab _ 312v2

b (3-2v2)vab  3-242
Thus, the required ratio is (3 + 2v/2) : (3 — 2v/2)
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Q29If A and G be A.M. and G.M., respectively between two positive numbers,
prove that the numbers are A + /(A + G)(A — G).

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.
i — A — ath
..AM—A—“T ceifd)
GM=G=+vab ...(2)
From (1) and (2), we obtain
a+b=24...(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
(a—b)2 =44 —4G* =4 (A* - G?)
(a—b)?*=4(A+G)(A-G)
(a—b)=2/(A+G)(A-G) ...(5)




From (3) and (5), we obtain

20 =24+2,/(A+G)(A-G)
=>a=A4A+4+,/(4+G)(4-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 A + /(A + G)(A — G)
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Q30 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 2nd hour, 4th hour and nth 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
Here,a = 30 and r = 2
a3 = ar® = (30)(2)*> = 120
Therefore, the number of bacteria at the end of 2nd hour will be 120.
The number of bacteria at the end of 4*® hour will be 480.
a, 1 = ar" = (30)2"
Thus, number of bacteria at the end of n'" hour will be
30(2)".
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031 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.

At the end of first year, amount =Rs 500 (1 + 11—0) =Rs 500 (1.1)
At the end of 2nd year, amount = Rs 500 (1.1) (1.1)

At the end of 3rd 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)°
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Q32 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,



b
A-M.= ”; =8=a+b=16 ...(1)

GM=yab=5=ab=25 ...(2)
The quadratic equation is given by,
z? — z( sum of roots) + ( Product of roots ) =0

z? — z(a + b) + ( Product of roots ) = 0
z? — 16z + 25 = 0 [using (1) and (2)]
Thus, the required quadratic equation is 2® — 16z + 25 =0.
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Exercise 9.4

Q1 Find the sum to n terms of the series 1 x 2+ 2x 3+ 3x4 +4 x5+,

Answer. The given series is 1 x 2 +2 x3+3x4+4 x5+ .

nthterm,an=n(n+ 1)
n

SB=) ar=) k(k+1)
k=1 k=1
=Y K+) k
k=1 k=1
n(n+1)2n+1) n(n+1)
6 * 2
n(n+1) (2n+4)

2 3
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Q2 Find the sum to n terms of the series 1 x 2x3+2x3x4+3x4 x5+

Answer. The given seriesis 1 x 2 x3+2x3x4+3x4 x5+ .
nthterm,an=n(n+1)(n+2)



= (n*+n) (n+2)
=n®+3n?+2n

Sn == Z ap
k=1
n n n
:Zk3+32k2+22k
k=1 k=1 k=1

“n(n-l—l)]2 In(n+1)(2n+1) 2n(n+1)

- 2 6 t—
n+1)12 n+1)2n+1

= ul )] = i }2( )—i—n(n—!—l)
n+1) n(n+1)

= —|—2n+1—|—2]

"+1) [n2+n+4n+6]

B n+ 1)
==
= W(ng + 2n + 3n + 6)
n(n +1)[n(n+2) + 3(n+ 2)]
4
n(n+1)(n+2)(n+3)

4

? +5n+6)
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Q3 Find the sum to n terms of the series 3 x 1b8 w2 L T i

Answer.
The given series is 3 x 12 edtie e 3t

n't term, a, = (2n + 1)n? = 2n® + n?
B =) Lo

=Yg = (2K + %) =230 B+ 30 K
B 2[n(n+1)r+ n(n+1)(2n+1)

2 6
n’(n+1)? n(n+1)(2n+1)
3 6

_ n(n + 1) {n(n—%l)-}-

3

2n+1
2



2 3
_n(n+1)3p? +5n+1
T2 3

n(n+1) (3n® + 5n + 1)
6

n(n + 1) [3n2+3n+2n+1}
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1 1

. : 1
Q4 Find the sum to n terms of the series -5 + 573 + 357 + -
. eie ] 1 1
Answer, The given series 1S 173 +- m+m+...
th 1
n term = —
80 = T
=+ — =7 [by partial fraction]
=1_1
=773
=11
@2=3"3
—1_1
a@3=73 73
1_1
03—5 4.
_1_ 1
=37 T

Adding the above terms column wise, we abtain
a]+az+...+a,n=[%4—%"'%4—...%]—[%+%+i+...%+1:|
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Q5 Find the sum to n terms of the series 5% + 62 + 72 + ... + 20?

Answer.
The given series is 5° + 6% + 7% + ... + 20
n't term, a, = (n +4)? =n?+8n+ 16

-8, = gak = zn: (k2+8k+ 16)

k=1

zn: K2+ szn:k 3 Zn: 16
k=1 k=1 k=1

nn+1)(2n+1 8n(n+1
= ( )6( )-l- (2 )—I—lﬁn




16" term is (16 + 4)? = 20°2

16(16 +1)(2x 16 +1) 8 x 16 x (16 + 1)

. Sy = 5 + 5 +16 % 16

(16)(17)(33)  (8) x 16 x (16 + 1)

= 5 + 3 + 16 x 16

(16)(17)(33) ~ (8)(16)(17)

= g + 2 + 256

= 1496 + 1088 + 256
= 2840

B R W LR LK +20% = 2840
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Q6 Find the sum to n terms of the series 3x8+6x 11+9x 14 + ...

Answer. The given series is 3 x 8 +6x 11 +9x 14+ ...

a, = (n*® termof 3,6,9...) x (n* termof 8,11,14,...)
= (3n)(3n +5)

=9n? 4+ 15n

S8 =Yk ak =Yy (9K* + 15k)

=9i:k2+152ﬂ:k
k=1 k=1

y n(n+1)(2n+1) 15 n(n+1)

6 2
3n(n+1)(2n+1) 15n(n+1)
B 6 * 2
= M(%“L 1+ 5)
- *311(71; 1 (2n+6)
=3n(n+1)(n+3)
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Q7 Find the sum to n terms of the series 12 + (12 = 22) + (12 +2% 4 32) R

Answer.



The given series [s1* + (1* +2%) + (1* +2° +3%) + ...

= (120 +n?)
__ n{n+1)(2n+1)

e e

_ n(2nf+3ntl) 93324y

- 6 - 6

Il
| =
M=

=

e
bO|
]

gl

+
|

x-l

1
3 (20 2% 6

6 | 2 2 32
nn+1)[n?4+n+2n+1+1]
6 | 5
nn+1)[n?+n+2n+2
|
nn+1) [nn+1)+2(n+1)]
6| )
_n(n+1}'(n+1)[n+2)]

:n(n+1) 'n(n+1]+(2n—|—l) 1]

6 2

am+1)’(n+1)(n+2) ]
a 2
n(n+1)%(n+1)(n+2)
12
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Q8 Find the sum to n terms of the series n(n + 1)(n + 4)

Answer.

a, =n(n+1)(n+4) =n(n® +5n+4) =n’ + 50’ + 4n

.‘.Sn:iak:ik3+5ik2+4ik
k=1 k=1 k=1 i=1

_ n*(n+1)* 5n(n+1)(2n+1)

4dn(n +1)

4 6

2



2 | 2 t—3
_ n(n+1) [3n? +3n+20n+ 10 + 24
2 | 6
n(n+1) [ 3n? + 23n + 34
2 | 6
n(n +1) (3n* + 23n + 34)
N 12

nin+1) [n(n+1) 5(2n+1) . 4}
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Q9 Find the sum to n terms of the series n* + 2"

Answer.

a, = n2 50 2[1

L8 =YL K42 =Y LYY 2 )
Consider 375,25 =21422 423 4 .

The above series 2, 2%,2%, ... is a G.P. with both the first

term and common ratio equal to 2.

n 2)[(2)" 1 n
nT =P =@ 1) )

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

Sﬂ:E:;1k2+2(2“_1): f_‘ﬂ)af%_"'l)+2(2n_1)
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Q10Find the sum to n terms of the series (2n — 1)?

Answer.
a,=(2n—-12=4n?-4n+1

58 =Tk o = Xk (48° — 4k + 1)

=4y, K2 —4>p k+Y 1

__ dn(n+1)(2n+1) 4n(n+1)
- 6 T2




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

— 3 —2nn+1)+n
[2(2n? +3n+1)
=# 3 -2(n+1)+1
_4n2+6n+2—6n—6+3]
=1
] 3
_ [4n? -1
_n_ 3
n(2n+1)(2n — 1)
N 3
n(2n+1)(2n —1)
- 3
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Miscellaneous Exercise

Q1 Show that the sum of (m + n)* and (m—mn)* 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 kth term of an A. P. is given by
a,=a+ (k—1)d

Slmp=0+(Mm+n-—1)d

p-n =084+ (m—n-—1)d

an =a+ (m—1)d

S@min +@mpn=a+(m+n—1)d+a+ (m—n—1)d
=2a+(m+n—1+m-—-n-—1)d

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

Thus, the sum of (m 4 n)™ and (m—n)™ terms of an A.P. is equal to twice the m*" term.
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Q2 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,

(a-d)+@+(a+d)=24..(1)
=3a=24



La=8

(a-dya(a+d) =440...(2)
= (8 —-d)(8) (8 +d)=440
=8 -d)(@8+d)=55

= 64 —d? =55
=d?=64—-55=9
=d=43

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.

Page : 199, Block Name : Miscellaneous Exercise

Q535 Let the sum of n, 2,,, 3,, terms of an A.P. be 51, Sy, S3, respectively,
show that S3 = 3 (S, — S;)

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

S1 = F[2a+ (n - 1)d] .. (1)
Sy =222+ (2n—1)d| = n2a + (2n - 1)d] ...(2)
Ss = 2[2a + (3n — 1)d] ... (3)

From (1) and (2), we obtain
S»— 81 =n[2a+ (2n — 1)d] - %[m +(n—1)d]
{4a+4nd—2d—2a—nd+d}
=n

24
[2a+3nd—d]

= %[2a+ (3n — 1)d]

5.3(S2—81) =2[2a+ (3n—1)d| =S; [From (3)]
Hence, the given result is proved.
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Q4 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, ... 5399

~First term, a = 203

Last term, 1 = 399

Common difference, d =7

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

~an=399=a+(n-1)d

=399=203+(n-1)7

=7(n-1)=19

=n-1=28



=>n=129
29
SS90 = ?(2[}3 + 399)

29
= 5-(602)

= (29)(301)
= 8729
Thus, the required sum is 8729
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Q5 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

S2+44+6+...4+100= %[2(2) + (50 — 1)(2)]
= %[AH 98]
= (25)(102)
= 2550

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+(1n-1)5

= 5n =100

=n=20

20
2510 4. +100 =5-[2(5) + (20 — 1)5]

= 10[10 + (19)5]
= 10[10 4 95] = 10 x 105
= 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
S10+204... 4100 = 12—012(10) + (10 — 1)(10)]

= 5[20 + 90] = 5(110) = 550
~Required sum = 2550 + 1050 — 550 = 3050
Thus, the sum of the integers from 1 to 100, which are divisible by 2 or 5, is 3050.
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Q6 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 nth term of an A.P. is givenby,an=a+ (n-1)d
S97=13+(n-1)(4)
=4(n-1)=84
=>n-1=21
=n=22
Sum of n terms of an A.P. is given by,
8 :%[m + (n—1)d]

;8o = %[22(13) + (22 - 1)(4)]

11[26 + 84]
= 1210
Thus, the required sum is 1210.
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Q7 Iffis a function satisfying f (x +y) = f(x) f(y) for all x, y € N such that
f(1)=3and " | f(z) = 120, find the value of n

Answer. It is given that,

fx+y)y=f(x)xf(y)forallx,yEN...(1)

f(1)=3

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

f(l+1)=f(2)=f(1)f(1)=3%x3=9

Similarly,

fA+1+1)=f@)=f(1+2)=f(1)f(2)=3x9=27

f@)=f1+3)=f(1)f(3)=3x27=81

S E(D, £(2), £(3), ..., thatis 3,9, 27, ..., forms a G.P. with both the first term and common ratio equal to

3:
It is known that, S,, = G(:__ll)

Itis given that, (\sum_{x=1}"{n} f(x)=120Y)

- 120 =3
=120= 3(3" - 1)
=3"-1=280
=535 = 8] =3t
Son=4

Thus, the value of n is 4.
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08 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.
It is known that, S,, = a(-1)

r—1
It is given that the first term a is 5 and common ratio r is 2.
5(2"-1)
i 315 — ?
=2"-1=63
= 2" = 64 = (2)°
=n==6

Last term of the G.P = 6th term = ar6 — 1 = (5)(2)5 = (5)(32) = 160

. LLast term of the G.P = 6" term = arf-! = (5) (2}5 = (5)
(32) = 160

Thus, the last term of the G.P. is 160.
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Q9 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.
La=1

az = ar?

:1’2
as = ar* = r*

sr24+rt =90
= 4+r2-90=0

== _1+‘21+3ﬁn = _liz‘/ﬁ = _12119 =—10o0r9
Sor=13 (Taking real roots)

Thus, the common ratio of the G.P. is *3.
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010 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+1?) =56

= 56
:)»a—m“. (1)

a—1, ar — 7,ar? — 21 forms an A.P.



s(ar=T)—(a—1) = (ar* = 21) — (ar—17)
= ar —a—6=arl—ar—14
= ar? — 2ar +a =8
=ar’—ar—ar+a=38
=a(r—1)%2=8...(2)
= 1+T—i+r2 (r—1)*=8
= 7+r+7r
= T2 —14r+7—1+4r+1?
=T —1l4r+7—-1-r—12=0
=6 —15r4+6=10
=6r2—-12r—3r+6=0
=6r(r—2)—3(r—2)=0
= (6r—3)(r—2)=0
A=
Whenr =2,a =28
When r = %,a = 32
Therefore, when r = 2, the three numbers in G.P. are 8, 16, and 32.
Whenr = %, the three numbers in G.P. are 32, 16, and 8.
Thus, in either case, the three required numbers are 8, 16, and 32.
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Q11 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 ThT'Zi Tg, e T4, - .Tgn .

Number of terms = 2n

According to the given condition,

Ty +T3+Tg+...+Taa=6[T1+Tsg+...+Ta1] =0
=Ty +To+Ts+...+Toy =5[T1 +Ts+...+ Ty 1] =0
= Tog+Ty+...+Ton=4[T1 + T3+ ...+ Ton1] =0

Let the G.P. be a, ar, ar 2, ar?, . ...

ar(r"—1) _ dxa(r"-1)
—1 r—1

= ar = 4da
=r=4
Thus, the common ratio of the G.P. is 4.
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Q12 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. Let the A.P.bea,a+d,a+2d,a+3d,...a+(n-2)d,a+(n- 1)d.
Sum of first four terms=a+(a+d) +(a+2d) +(a+ 3d)=4a+6d

Sum of last four terms=[a+(n—-4)d]+[a+ (n-3)d]+[a+ (n—-2)d]
+la+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

=2d=2

Sda+(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.
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atbz _ btex _ ctdx .
R === == (z # 0) then show that a, b, cand d are in G.P.
Answer.

It is given that,
atbe _ bicx
a—bx  b-ex

= (a + bz)(b—cx) = (b+ cx)(a — bz)
= ab — acz + bz — bez? = ab — bz + acx — bex?

= b’z = 2aczx

= b =ac
b o
= =1 s
btex _ ctdz
AISO, b—ex = c—dzx

= (b+ cz)(c — dz) = (b — cz)(c + dz)

= be — bdz + & — cdz® = be + bdx — Pz — cdz?

= 2cz = 2bdx

=c?=bd

Ssod 0
From (1) and (2), we obtain

Thus, a,b, ¢, and d are in G.P.
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Q14 Let S be the sum, P the product and R the sum of reciprocals of n terms in a G.P.
Prove that PZR" = §"

Answer,
Let the G.P. be a, ar, ar?, ar®,....ar* 1...

According to the given information,

_a(-1)
8= r—1
P = a‘n X rl—!—?-l—,.,—o—n—l
=ar B [ Sum of first n natural numbers is n (R;U }
1 1
R=—+4+—+...4+
T a-rﬂ-—l
B rlee-2 4 r+1
- arn-—l
1(r" —1) 1 0 g
=) g [41,7.. ..t froma G.P.]
e
— arl(r-1)

) (1"
- PERR = a2n,rn(n 1) -
artprln ll(r_l}n

Hence, PR = S"
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Q15 The p”‘, q‘hand’r”‘ terms of an A.P. are a, b, ¢, respectively. Show that (q-r)a+(r-p)b+(p-q
)x=0

Answer. Let t and d be the first term and the common difference of the A.P. respectively.
The nth term of an A.P. is given by,an=t+(n-1)d
Therefore,

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

ag=t+(q-1)d=b..(2)

ar=t+(r-1Dd=c...(3)

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

=(p-qd=a-b

nd=22 .(4)

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

=2(gq-rd=b-c



b_
= d = E‘:’f_— - (5)
Equating both the values of d obtained in (4) and (5), we obtain
a=b.  dee
P—q ¢

= (a—b)(g—r)=(0-c)p—q)
=ag—bg—ar+br=bp—cp+cq
=bp—cp+cg—ag+ar—br=20

= (—ag+ar)+ (bp—br)+ (—cp+cq) =0
= —a(g—r)—b(r—p)—c(p—q) =0
=alg—r)+blr—p)+e(p—q)=0

Thus, the given result is proved.
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Ql61fa (% - l) ,b (l - l) ,C (i + %) are in A.P., prove that a, b, ¢ are in A.P.

C c a 3

Answer.
It is given that a (% s ) ,b(% + %) ,c(% + %)
are in A.P.

“a(ed)=a(33) =c(d ) -o(b+3)
Mate) _ a(bte) _ clath) _ blate)

ac be ab ac
Yatbie—a*b—a*c _ cfatetb—bla—bic
abe - abe

= b’a — a’b+ b*c — a’c = c®a — b%a + b — B¢
=>ab(b---a)-+-c(b2 —ag) za(cz —bz) + be(e — b)
= (b—a)(ab+ cb+ ea) = (c — b)(c+ b) + be(e — b)
= (b—a)(ab+c—b) = (c—b)(ac+ ab+ be)
=b—a=¢c-b
Thus, a, b, and c are in A.P.

o=
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Q171fa, b, c, d are in G.P, prove that (a™ + b"), (b" + "), (¢® + d™) are in G.P.

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

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

It has to be proved that (a" +b"), (b" 4+ ¢"), (¢" +d") arein G.P. i.e,,



(1 + ) = (@ + %) (e + d")

Consider L.H.S.

(" + n::““)2 = b2 + 27 +

= (®)" + 2b"c* + (*)"

= (ac)" + 2b"c"™ + (bd)"|U sing(1) and (2)]
— 'n.cn + bncﬂ. + bﬂ,cfl + bﬂdﬂ.

= al® + b"c® + a"d" + b"d"[ Using (3)]
=c* (a" + b") +d" (a® + b")

= (a® +b") (c» +d")

=R.H.S.

5 (0 + )P = (a® +b") (c* + d7)

Thus, (a® +b"),(b" +c"), and (c" +d") are in G.P.
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Q18

If a and b are the roots of 22 — 3z + p = 0 and ¢, d are roots of 2> — 12z + ¢ =0
where a, b, ¢, d form a G.P. Prove that (¢ + p) : (¢ —p) =17: 15.

Answer.

It is given that a and b are the roots of 2> — 3z +p =0
sa+b=3andab=p...(1)

Also, ¢ and d are the roots of 2 — 122+ ¢ =0
sctd=12anded =¢q....(2)
Itis given that a, b, ¢, d are in G.P.

Leta =2,b=2r,c = zrl,d = zr’

From (1) and (2), we obtain

z+zr=23
=z(l+7)=3
zrl +zrd =12

= al?(1+r) =12

On dividing, we obtain
xri(14r) _ 12
z(l+r) 3

=rl=4
==
= p=+32
Whenr = -2,z = =

i
| feo
[X]
oo
Il
(=

|es

Whenr = -2,z = =_i1=_3

Case: I

—
|
=3



Whenr=2andz =1

ab =zlr=2

cd = z?r® = 32

Logtp _ 3242 _ 34 _ 17
*tg-p  32-2 T 30 15
ie,(g+p):(g—p)=17:15
Case : 11

Whenr = 2,2 = -3
ab = zir = —18
cd = 2215 = —288

. @tp _ —288-18 _ —306 _ 17T
*g-p  —288+18 270 15

ie,(g+p):(g—p)=17:15
Thus, in both the cases, we obtain (q + p): (q - p) = 17:15
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019 The ratio of the A.M. and G.M. of two positive numbers a and b, ism : n.

Show thata : b = (m+\/m2—n2) : (m— m2—n2)

Answer. Let the two numbers be aand b.
Apm= a+b and G.M. = va
Accordlng to the given cond:tlon,

at+b _m
2v/ab L
(a-+b)* _m
4(ab) ~ n?
= (a+b)? = dabm”
2v/abm
= (a+b)=—

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

( b)2 . _ dab — 4ab(r:2—n2)
= (a—b) = L Vm?—n? . (2)
Addmg( ) and (2), we obtain

= —{—( +vVm? — nz)

=>a=

= (m +vVm? — nz)
Substituting the value of a in (1), we obtain

b=28m — L2 (4 vVm? —n?)




Vab Vab
= —m— — m?_HE

n n

= B (1 VF =)

n
g :jﬁ(mm) (mm)
R z " ()

Thus,a: b= (m+m):(m— mz—nz)
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Q201Ifa, b,carein A.P.; b, ¢, d are in G.P. and -lc-, %, -i- are in A.P.
prove that a, ¢, e are in G.P.

Answer. It is given that a, b, c are in A.P.

~h-a=c-b..(1)

Itis given that b, ¢, d, are in G.P.
=hehd... [2)

Also, £, 1 larein A.P.

terdle

R.I'—

t
o
1

W= m =

1
d
2
5 + ..(3)

It has to be proved that a, ¢, e are in G.P. i.e., a
From (1), we obtain

2b=a+c

b=t

From (2), we obtain

d=5%

Substituting these values in (3), we obtain

o2 e e
2(atc)
2c?

atc e+
R T
+

c

2=HE

= +<

o ooj=

[&
a+c [

A

c

= (a+cle=(e+c)c

(1]

= ae+ ce = ec + ¢
=% =qe
Thus, a, c, and e are in G.P.
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Q21 Find the sum of the following series up to n terms:
(i) 5 + 55 +555 + ... (ii) .6 +. 66 +. 666+...

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



LetSn=5+55+555+..... to n terms
= 2[9+99+999 +... ton terms]

:%[(10—1)+(102—1)+(103—1)+... tonterms]
:%[(10+102+103+...nterm3)—(1+1+.--ntel‘m8)}

©| v ©| o

— 2o -1 - 22

10(10" —1)
0-1 "
10(10" —1) 7

(i1) .6 +.66 +. 666 +...
Let Sn =06. + 0.66 + 0.666 + ... t0 n terms
= 6[0.1 +0.11 +0.111 +.... to n terms |

= —[0.9+0.99 + 0.999 + ... to n terms ]

Wl o ool o

w| b

n

w| b w|

n

1 L 1 :
“10) T\

(1+14...nterms)

1 I
L (1 ()

n—
10 1_%
2 10 .
2 -n

- o=(1-107)

1
)—I— (1——3) + ... ton terms
10
1

1
_E(l_l_ 10 -+ 102 +.... terms
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Q22 Find the 20th term of the series 2 x4 +4 x 6+ 6 x 8§ + ... + n terms.



Answer.
The given seriesis2 x4+4x 6+ 6 x 8+ ... nterms

c.n'™ term = a, = 2n x (2n + 2) = 4n? + 4n
az = 4(20)% + 4(20) = 4(400) + 80 = 1600 + 80 = 1680
Thus, the 20 b term of the series is 1680.
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Q23 Find the sum of the first n terms of the series: 3+ 7 +13 +21 +31 +..

Answer.

The given seriesis 3 + 7+ 13 +21 4+ 31+ ...
S=34+74+134+214+314+...4+a,_1+ay

S=3+7+13+21+...4+a, o+a, 1+ ay
On subtracting both the equations, we obtain
S—S=3+(7T+13+214+31+...+a,1+a,)]—[(3+ T+1:

S—S=3+[T—3)+(13-7)+ (21— 13)+... + (Gn— Gp_1)]
0=3+4+6+8+...(n—1)terms|—a,
a, =3+[44+6+8+...(n—1) terms |

:an=3+(£§—)mx4+(nlnﬂ

3 (P2 ) 84 (n—2)2



\ ¢ /

:3+(n21%m1+@

=3+ (n—1)(n+2)
:3+(n2+n—2)
=n*+n+1

.‘.iak:ik2+ik—l—il
k=1 k=1 k=1 k=1
n(n+1)2n+1) n(n+1)

= 6 + 5 +n

(mn+1)(2n+1 +3(n+1)+6]

)
_ 6
‘mﬂ+3n+1+3n+3+6]
6

_2n2+3n+10]
= N 6

:%(nz—l—3n—|—5)
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Q24
If S1,Ss, S3 are the sum of first n natural numbers, their squares

cubes, respectively, show that 983 = S3 (1 + 8Sy)

Answer. From the given information,






n(n+ 1)
2

n%(n + 1)?
. o

Here, S; (1 + 8S;) 1 3

_ n’(n+ 1)

=——""
2 2

— #(gn_*. 1)2

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

= R (1)

n?(n+ 1) [1 " 8n(n + 1)}

[1+ 4n® + 4n]

Also, 953 = gﬂn_tl_)é_ﬁ_n:l_)ﬁ

= 2 [n(n+1)(2n + 1))?
_ [11{1'1—!—1)(’1'!1‘1+1)]2 [2)
e e
Thus, from (1) and (2), we obtain QSE =83 (1+ 88,)
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025 Find the sum of the following series up to n terms:
1B 18428 184034t +
1 1+3 1+3+5

Answer. The nth term of the given series is

[

1B4+20 438 4n®
14345+, .. +(2n=1) ~  1+3+5+...+(2n-1)
Here,1,3,5,.... (2n-1) is an A.P. with first term a, last term (2n-1) and number of terms as n

S143454 ..+ (2n—1)=22x1+(n—1)2] =n?

ﬂ,"!(ﬂ-i—l]2 (n+1)* 1 2 1 1
Solp = =g =g +3nt+ g

~1n@m+1)2n+1) 1n@m+1) 1

4 6 2 2 4
n[(n+1)(2n+ 1) + 6(n + 1) + 6]
24
n [2n% + 3n+ 1+ 6n+ 6 + 6]
24
n (2n% + 9n + 13)

24
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1x2242x 3% 4. . 4nx (nt1)? 3n+s
12x2+22x3+.. 4nlx(nt1) o+l

026 Show that



Answer.
n*® term of the numerator = n(n+1)> =n®+2n* +n

n'*" term of the denominator = n?(n+ 1) = n® + n?
1x224+2%3% . . 4nx(nt+1)? _ P o T (K +2K2 4 K) (1)
12x24+22x3+. . 4n2x(ntl) | Tega  Ypa(K3HK?)

Here, > ¢, (K3 + 2K? + K)

n?(n+1)? In(n+1)(2n+1) n(n+1)
4 + [i] + 2
s n(n+1j£n(n+]) + %(211 + 1) 5 1]

n(n+1) [3119 +3n+8n+4+6}
2

6

= w [3n% + 1In + 10]

= -n(nl+1)[3nz+6n+5n+10]

= D(nl—;—lj[iin(n +2) + 5(n + 2)]
n(n+1)(n+ 2)(3n+5)

= = g ({2)

n?(n+1)? n{n+1)(2n+1)

Also, >0, (K3 + Kz) =—0+ 2

_ n(n+1) [n(n+1) In+1
2 [ 2 + 3]

_ n(n+1) [3n2+3n+4n+2i[
2 6

n(n + 1)

= T[Snz +7ﬂr+2]
nn+1) .,

=—15—[3n° +6n+n+2|
n(n+1

= %[Sn(n +2)+1(n+2)]
n(n+1)(n+2)(3n+1)

= 13 el
From (1), (2), and (3), we obtain

n{n+1)(n+2)(In+5)
1x2242x3 4. nx (1))

X242 x3+.. 4n?x(ntl)  nlerDine2)ni)
12

__ n(n+1)(n+2)(3n+5) _ 3n45
T oa(n+1)(n+2)(3n+1) T 3n4l

Thus, the given result is proved.
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Q27 A farmer buys a used tractor for Rs 12000.

He pays Rs 6000 cash and agrees to pay the balance in annual instalments of Rs 500 plus 12% interest
on the unpaid amount.

How much will 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)

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

=21+(n-1)=12

=>n=12

~Sum of the A.P

= %[2(500) + (12 — 1)(500)] = 6[1000 + 5500] = 6(6500) = 39000

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
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Q28 Shamshad Ali buys a scooter for Rs 22000.

He pays Rs 4000 cash and agrees to pay the balance in annual instalment 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

18
21000 + 2000 + ... +18000 = —~[2(1000) + (18 — 1)(1000)]

= 9[2{]00 + 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
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Q29 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 8th set of letter is Mailed.

Answer. The numbers of letters mailed forms a G.P.: 4, 42, wo
First term = 4

Common ratio =4

Number of terms = 8

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

a(r*=1)
Sn = r—1
S8y = A AR O _ 4(21845) = 87380

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

~.Cost of mailing 87380 letters = Rs 87380 x - == Rs 43690

Thus, the amount spent when 8th set of letter is mailed is Rs 43690.
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030 A man deposited Rs 10000 in a bank at the rate of 5% simple interest annually.
Find the amount in 15th 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.

-~ Interest in first year = % % Rs10000 = Rs500

~Amount in 15th year = Rs 10000 + ?00 + 500 + ...+ 50(2

14 times

= Rs 10000 + 14 x Rs 500

= Rs 10000 + Rs 7000

= Rs 17000

Amount after 20 years = Rs10000 + 500 + 500 +.... +500

-
20 times

= Rs 10000 + 20 x Rs 500
= Rs 10000 + Rs 10000
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Q31 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.



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

- Value at the end of 5 years = 15625 x % X % X ....><-;-=5>< 1024 = 5120
R ———

5 times



