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Chapter — 9: Sequences and Series

Examples

1. Write the first three terms in each of the following sequences defined by the following
(i) a, =2n+5
Answer:a, = 2n+5

Substitute n =1, 2, 3 we get
a, =2(1)+5=7

a, =2(2)+5=9

a, =2(3)+5=11

So, termsare 7,9, 11

So, terms are -1, -i, 0
2 4

2. What is the 20" term of the sequence defined by a, = (n-1)(2-n)(3+n)
Answer: Putting n = 20, we get

a,, = (20-1)(2-20)(3+20)
= 19x(-18)(23)
= 7866

3. Let the sequence a, be defined as follows a, = 1,a, =a,,+2 forn> 2. Find first five terms
and write corresponding series
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Answer:a, =1

a, =a,;t2=1+2=3

a, =a,+2=3+2=5

a, =a,t2=5+2=7

a; =a,+t2=7+2=9

So, first fiveterms =1, 3,5, 7,9
Corresponding series = 1+3+5+7+9+...

4. In an AP if m‘“ termis N and the n‘“ term is M where m=n , find the pth term
Answer: a, =at+(m-1)d =n

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

From above two equations we get
(m-n)d=n-mord=-1
a=n+m-1

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

5. If the sum of N terms of an AP is nP+% n(n-1)Q where P, Q are constants, find the

common difference

Answer: Given that a;,a,,...a, bean A.P.

Then S, =a,+a,ta,+...4a +a = nP+%n(n—1)Q

S =a-=P

S, =a,+a, = 2P+Q

So,a, =S,-5, =P+Q

Hence, d = a,-a, = (P+Q)-P=Q

6. The sum of N terms of two arithmetic progression are in the ratio (3n+8):(7n+15) . Find the

ratio of their 12" term

Answer:For the first arithmetic progression, first term = a, and common difference = d,

For the second arithmetic progression, first term = @, and common difference = d,
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Sum to n terms of first AP. _ 3n+8
Sum to n terms of second A.P. n+15

n
E[2al+(n-1)d1] 348

2[2a2+(n-1)d2] /n+15

2a,+(n-1)d, _ 3n+8

2a,+(n-1)d,  7n+15

12" term of first AP. _ a,+11d,

12" term of second AP a,+11d,
2a,+22d, _ 3x23+8

2a,+22d,  7x23+15

a,+11d, _ 12" term of first A.P. 7

a,+11d, 12" term of second AP. 16

7. The income of a person is Rs. 300000 in the first year and he receives an increase of
Rs. 10000 to his income per year for the next 19 years. Find the total amount he received in
20 years

Answer: In this AP

a = 300000, d = 10000, n = 20
S,, = 2—20[600000+19><10000]
= 10(790000) = 79,00,000

8. Insert six numbers between 3 and 24 such that the resulting sequence is an AP

Answer: Let six numbers= A, A,, A;, A,, A, A between 3 and 24
So,a=3,b=24,n=8

24 = 3+(8-1)d

sothatd=3

Now, A, =a+d =3+3=6

A, =a+t2d =3+2x3=9

A, =a+3d =3+3x3 =12

A, =atdd =3+4x3 =15

A, =a+bd = 3+5x3 =18

A, = at+6d = 3+6x3 = 21

Thus, six numbers between 3 and 24 =6, 9, 12, 15, 18, 21
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9. Find the 10" and n™ terms of the G.P. 5, 25, 125,...
Answer:a=5,r=5

S0, a,, = 5(5)°* = 5(5)° = 5%
a, =ar"™ =5(5)" =5"

10. Which term of the G.P. 2, 8, 32,...upto n terms is 131072

Answer: Here 131072 = n" term of G.P.

wherea=2,r=4

So, 131072 =a, = 2(4)™

65536 = 4™

48 - 4n—l

comparyingwe getn-1=8i.e.n=9
So, 131072 is 9" term of GP

11. Ina G.P., the 3° term is 24 and the 6™ term is 192. Find the 10" term.

Answer: Given that a, =ar®> =24 and a, =ar® =192

ar® 192
Now, — = =—
ar 24

r=2
Substitute r = 2 in ar? = 24, we get
_ 24 _

4
S0, a,, = 6(2)° = 3072

a 6

12. Find the sum of first N terms and the sum of first 5 terms of the geometric series

2 4
I+=+—+...
3 9

Answer: From the above given seriesa=1,r =

wilnN
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s - a(i_-rr") _ [1@2” :3{1@“}

5
Now, SS =3 1-(3) = 3)(& = g
3 243 81

13. How many terms of the GP 3%% -~ are needed to give the sum 3501629

Answer: Let no. of terms = n

From given seriesa=3,r= 1 S, = 3069
2 512
a(1-r"
AsS, = ( )
1-r
1
3069 3(1' 2“) 1
= 1 =6 1-_n
512 1.1 2
2
3069 _, 1
3072 2"
i_1_3069 _ 3 _ 1
2" 3072 3072 1024
2" =1024 =2

after comparing we get n = 10

14. The sum of first three terms of a GP is g and their product is —1 . Find the common ratio

and the terms

Answer: Let first three terms of GP be E, a, ar
r

a 13 a
Then From given conditions ——+ar+a = - and (?j(a)(ar) =-1

So,a*=-lie.a=-1

Now, put value of a in first condition we get
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12r*+25r+12 =0
12r*+16r+9r+12 = 0
4r(3r+4)+9r+12 =0
4r(3r+r)+33r+4) =0
(3r+4)(4r+3) =0

4 3
r=-—,-—
3 4
three terms of G.P. are ﬂ, -1, 3 forr= 3
3 4 4
and E -1, 4 forr= 4
4 3

15. Find the sum of the sequence 7,77,777,7777,...to n terms

Answer: S, = 7+77+777+7777+... to n terms
[9+99+999+9999+... to n term]

[(10-1)+(107-1)+(10%1)+(10°-1)+...n terms |

(10+10?+uf+a”ntenns){1+1+1+;“ntenn9]

10(10°-1)
10-1

:10 (10" -1) 1
9

-Nn

16. A person has 2 parents, 4 grandparents, 8 great grandparents and so on. Find the
number of his ancestors during ten generations preceding his own

Answer:a=2,r=2,n=10
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AS,S —a(r—n-l)

§ r-1
So, S, =2(2%-1) = 2(1023) = 2046
10

17. Insert three numbers between 1 and 256 so that the resulting sequence is a GP

Answer: Let three nos.between 1 and 256 be g,, 9,, 0,

ie.1,0,,0, 05,256arein G.P
a=1,5" term = 256

ar* = 256

(r* =256

r4 - 44

r=4

Now, g, =ar =1x4 =4

g, =ar’ =1x4* = 16

g, =ar’ =1x4° =64

So, nos. are 4, 16, 64

18. If AM and GM be two positive numbers @, B are 10, 8 respectively. Find numbers

Answer:izb =10 = a+b=20 (i)
Jab =8 = ab=82 =64

Put values in the identity (a-b)* = (a+b)?-4ab, we get
(a-b)® = 400-256 = 144

a-b =412 (i)

From (i) and (ii)

a=4,b=16o0ra=16,b=4

Hence, nos. aand b are 4, 16 or 16, 4 respectively.

19. Find the sum to N terms of the series 5+11+19+29+41+...

Answer:S, =5+11+19+29+.. .+a _,+a,
S, =5+11+19+...+a ,+a ,+a,

Now, subtract these equations we get
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0 = 5+[6+8+10+12+...(n-1) terms]-a,,

(n 1)[12-;(n 2)x2] 5+(n-1)(n+4) = n“+3n+1
n n
S, =Y a, =y (k*+3k+1)
k=1 k=1
= > k*+3> k+n
k=1 1
_ N(n+1)(2n+1) + 3n(n+1) .
6 2
_ N(n+2)(n+4)
3
20. Find the sum to N terms of the series whose n‘h term is n(n+3)
Answer: As it is given that
a, =n(n+3) =n’+3n
Sumtontermsie. S, = > a, = > k*+3> k
k=1 k=1 k=1
_ n(n+1)(2n+1) N 3n(n+1) _ n(n+1)(n+5)
6 2 3
21. Ifp™, g™, r™, s™ terms of an A.P. are in G.P, then show that (p-q), (g-r), (r-S)

are also in G.P.

Answer: From given conditions:
a, =a+(p-1)d

a, =a+(g-1)d

a, =a+(r-1)d

a, = at+(s-1)d

Asa,a,a,a,areinG.P
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a,-a, a
a+(q-1)d-[a+(p-1)d] _ a+(p-1)d
a+(r-1)d-[a+(q-1)d]  a+(g-1)d

(i)

3,

at+(r-1)d-[a+(s-1)d] _ a+(r-1)d
a+(g-1)d-[a+(r-1)d]  a+(g-1)d

(i1)

Thus, p-q, g-r, r-s are in GP

1 1 1
22. Ifa, b, carein G.P. and a* = b’ =c?, prove that x,y,z are in A.P.

E
Answer: Here ax =b¥Y =c? =k
Then,a=k*,b=k’,c=k* (i)
Asa, b, carein G.P.
So, b® =ac (i)
By using (i) in (i), we get
ka = kx+z
Now, after comparing we get, 2y = X+z
Thus, X, y, zare in A.P.
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23. If a, b, ¢, d, p are different real numbers such that
(a®+b°+c?) p*-2(ab+be+ed)p+ (b’ +¢*+d*) <0, then show that a, b, ¢, d are in G.P.

Answer: As it is given that
(a®+b®+¢) p-2(ab+be+cd)p+ (b +¢*+d* ) <0 (i)

From (i) we get
(a’p’-2abp+b® ) +(b?*p*-2bcp+c® ) +(c*p?-2cdp+d® ) <0
(ap-b)?+(bp-c)*+(cp-d)* <0
As Sum of squares for real numbers cannot be negative
Henceap=b,bp=c,cp=d

b _c¢c_d

Weget — = —=—=p
a b ¢

Thus a, b, c, d are in G.P.

24. If p, g, r are in G.P. and the equations px*+2qgx+r = 0 and dx?+2ex+f = 0 have a

common root, then show that are in A.P.

f
r

Tl

&
q
Answer: From given equation px®+2qx+r = 0
herea=p,b=2q9,c=r

-20%+/40%-4rp

So, roots are X =
2p

-b++/b?-4ac

2a

As X =
Now, given that p, g, r are in G.P.
We get, ° = pr

Hence x = it but | is also root of dx*+2ex+f =0

P P

2
d(ﬂJ +2e[ﬁ} +=0
p p

dg®-2eqp+fp> =0
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Now, divide above equation by pg® , we get
2 2
dg” 2eqp N fp” _ 0

2 2 2

(put q* = pr)

Thus, 9 E, i are in A.P.

P qgr

Exercise 9.1
1. Write the first five terms of the sequence whose n" termis a, =n(n+2)
Answer: &, = n(n+2)

Substitutingn=1,2,3,4and 5

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

Thus, first five terms are 3, 8, 15, 24 and 35

. ), th . n
2. Write the first five terms of the sequence whose N° termis a, = 1
n+

n
Answer:a, = —
n+1
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Substitutingn=1, 2, 3,4,5

a, =

a5

5+1

Thus, first five terms are 1 E E i and §
2 3 45 6

. e th .
3. Write the first five terms of the sequence whose N termis a, =2"
Answer:a_ =2"

Substitutingn=1,2,3,4,5
a, =2"=2
a,=2"=4
a,=2"=8

a,=2"=16
a, =2° =32
Thus, first five terms are 2, 4, 8, 16 and 32

. - th . 2n-3
4. Write the first five terms of the sequence whose N termis a, = e

Answer:a = %

[8b D jab)
S w N
I I I I
N w N =
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Substitutingn=1,2,3,4,5

2x1-3
al = =
6
2%x2-3
a, = =
6
2%3-3 1
a?, - = — == —
6 6 2
2x4-3 _ 5
a4 = = —
6 6
2x5-3 _ 7
a5 = = —
6 6
Thus, first five terms are —1 l 1 > and !
6 6 2 6 6
5. Write the first five terms of the sequence whose N" term is a, = (-5
Answer:a_ = (-1)"5™*
Substitutingn=1, 2, 3,4,5
al = (_1)1-151+l = 52 - 25

w ol ol /A

a, = (-1)*'5*"* =-5° =-125

a, = (-1)*'5>" =5* =625

a, = (-1)*'5"* =-5° =-3125

a® = (-1)*'5>" = 5° = 15625

Thus, first five terms 25, -125, 625, -3125 and 15625

n’+5

. rQ th . _
6. Write the first five terms of the sequence whose N° termis @, =N

n’+5

4

Answer:d, =N
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Substitutingn=1,2,3,4,5

:5x§:_

a, =5x 2

Thus, first five terms are

. . . . th .
7. Write the first 17" term in the following sequence whose N~ termis a, =4n-3; a,,, a,,

Answer: Substituting n = 17

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

2
. . th . _ .
8. Write the 7" term of the following sequence whose N termis a, = % y dy

r.]2

Answer:a, = %

Substitutingn =7
7° 49
a7 = _7 = ..
2 128

. . h :
9. Write the 9" term of the following sequence whose n" term is a, =(-1)"'n’; a,
Answer:a, = (-1)"'n’

Substitutingn =9
a, = (-1)™(9)° = (9)° =729

o o o o
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10. Write the 20" term of the following sequence whose N" term is a, = n(n-;) -
n+
Answer:a, = M
n+3

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

11. Write the first five term of the following sequence and obtain the corresponding series
a, =3,a,=3a,,+2foralln>1

Answer:a, =3,a, =3a,,+2foralln>1

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

Thus, first five terms are 3, 11, 35, 107 and 323
Corresponding series is 3+11+35+107+323+...

12. Write the first five term of the following sequence and obtain the corresponding series

a
a,=-1a,=-" n>2
n

Answer:a, =-1,a, = di n>2
n

2 2

a, _ -1
a, = —=— = —

3 6

a4 = & = -_1

4 24
a ==L

4 120

e 101 -1 -1

Thus, first five terms of the sequence are -1, —, —, — and

2’624 120
Corresponding series is (-1)+ (—1j+(_1j+(_1j+(_1j+
2 6/) \24) \120
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13. Write the first five term of the following sequence and obtain the corresponding series
a, =a,=2,a,=a,-1,n>2

Answer:a, =a, =2,a, =a,,-1,n>2

a,=a,-1=2-1=1

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

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

Thus, first five terms of the sequence are 2, 2,1, 0 and -1
Corresponding series is 2+2+1+0+(-1)+...

14. The Fibonacci sequence is definedby 1 =a, =a, anda, =a,,+a,, ,n>2 . find

8 forn=12134.5
a

n

Answer:1=a, =a,

= a'n-1+a'n-2’ n> 2
=a,+ta, =1+1=2
=a,ta, =2+1=3
=a,ta, =3+2=5

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

Forn=1, +~-=22=C-=1

Forn=2,

Forn=3, - —=—+%=—

Forn=4,

Forn =25,
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Exercise 9.2

1.Find the sum of odd integers from1 to 2001.

Answer: The odd integers from 1to 2001 arel, 3, 5...1999, 2001.
This sequence forms an A.P.

Here, firstterm, a = 1

Common difference, d = 2

Here, a+(n—-1)d = 2001
=1+(n-1)(2) = 2001
= 2n-2=2000
=n=1001

S, =2[2a+(n—1)d]

~S, = &201[2x1+ (1001-1)x 2]
= &201[2 +1000x 2]

1001

x 2002

=1001x1001
=1002001
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As a result, the sum of odd numbers between1 and 2001 is 1002001.

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

Answer:105,110,...995 are natural numbers between 100and 1000 that are multiples of 5.

Here,a =105and

d=5

a+(n-1)d =995

=105+ (n-1)5=995

= (N-1)5=995-105=3890
=n-1=178

=n=179

.S = %[2(105) +(179-1)(5)]

— %[2(105) +(178)(5)]

=179[105+ (89)5]
= (179)(105 + 445)
= (179)(550)

— 98450

As a result, the sum of all natural numbers in the range of 100101000 that are multiples of 5 is
98450.

3. Inan 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 20th termis—112.

Answer: Firstterm = 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,
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10-+10d =%(10+35d)

= 40+40d =10+ 35d
= 30 =-5d

=>d=-6

Soay, =a+(20-1)d
=2+(19)(-6)
=2-114

=-112

As a result, the A.P.'s 20th termis—112.

4.How many terms of the A.P. —6, —1—21 ,—D,...are needed to give the sum-25?

Answer: Let the total of the provided A.P.'s n terms be —25.

It is well knowledge that,
n
S, = §[2a+ (n-1)d]

Where n = number of terms, a = first term, and d = common difference

Here, a = —6

Therefore, We obtain,

n 1
-25= E|:2X (—6) + (n —1) (Ej}

= -50= n{—12+ﬂ—1}
2 2

= -50= n{—§+ﬂ}n
2 2

= -100=n(-25+n)n
= n®-25n+100=0n
=n®-5n-20n+100=0
—n(n—5)—20(n—5)=0
=n=200r5
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5. InanAP.,if p"termis 1/gand " termis1/p, prove that the sum of firstpq terms is
/2 (pq +1),wherep # (.

Answer:The standard phrase for an AP. is knownas a, =a+(n —l)d.

According to the information provided,

p" term =a, =a+(p-1)d =%...(1)
q" term =a, =a+(q-1)d =%...(2)

When we subtract (2) from (1), we get,

(p-Dd-(q-1)d =

=(p-1-q+H)d =——
Pq

= (p-g)d =1
Pq
1

=d=—
Pq

We get (1) by plugging in the value of d .

a+(p—1)i:1

Pq q

: Pq
=Sy :7[2a+(pq—1)d]

2 1
=ﬂ[—+(pq—1)—}
2] pq Pq

1
=1+=(pq-1
+=(pa-1)

1 1
=—pq+1-—
2 - 2

1 1

L

1
== 1
> (Pg+)

As a result, the A.P.'s initial pg words add up to%(pq +1).
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6.1f the sum of a certain number of terms of the A.P. 25, 22, 19, ...is116 .Find the last term.

Answer: Let the sum of nterms of the given A.P.be 116.
Here,a=25and d =22-25=-3

S, =2[2a+(n—1)d]

S, = 2[2x 25+ (n-1)(-3)]

:116:2[50—3n+3]

= 232 =n(53-3n) =53n-3n°
=3n°-53n+232=0

= 3n°-24n-29n+232=0
—3n(n—-8)-29(n-8) =0

= (n-8)(3n-29)=0

:>n:8orn:§
3

So, n cannot be # 2—:

So, N=8

s.ag = Lastterm =a+(n-1)d =25+ (8-1)(-3)
=25+ (7)(-3)=25-21
=4

Hence, The Last Term of the A.P.is 4.

7.Find the sum to nterms of the A.P., whose k™ term is5k + 1.
Answer:lt is given that the k™ term of the A.P.is5k +1.

k" term =a, =a+(k—1)d

thereforea+(k-1) d=5k+la+k d-d=5k+1

therefore, Comparing the coefficient of k , we obtain
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d=5a-d=1

=a-5=1

=a=56

S, =%[2a+(n—1)d]
=212(6) + (1-1(B)]
:2[12+5n—5]

n
=—(n+7
5 (n+7)

8. If the sum of nterms of an A.P. is(pn + qnz) , Wwhere pand g are constants,find the

common difference.
Answer: As,S, = %[2a +(n-1)d]
So, Given in the question,
g[2a+(n—1)d] = pn+qn?
:g[2a+ nd —d]= pn+qgn?
= na+n29—n-9— pn+qn’

2 2

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

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

9. The sums of n terms of two arithmetic progressions are in the ratio5n + 4:9n + 6. Find
the ratio of their 18" terms.

Answer:Let &,4a,,and d,,d, be the first terms and the common difference of the first and second
arithmetic progression respectively.

According to the given condition,

N
(=3 Il

Il o
N

o)
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Sum of n terms of first AP.  5n+4

Sum of n terms of second A.P.  9n+6
n B 5n+4

(28, +(n-1d,] ON+©

=

n
2
2a,+(n-1)d;, 5n+4

5 = (1)
a,+(n-1d, 9n+6

Substituting N =35 in(1), we obtain
2a,+34d, _5(@5)+4 _ a+17d, 179
2a,+34d, 9(35)+6 ~a,+17d, 321

18" termof first AP.  a +17d, Q)
18" term of second AP a,+17d,

(2)

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 is179: 321.

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 + q)terms.

Answer: Let aand d represent the A.P.'s initial term and common difference, respectively.
s =Pas(p-1dis
p 2 q
_q
= [2a+(q-1)d]

As Given in the question,
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§[2a+(p—l)d]=%[2a+(q—1)d]
= p[2a+(p-1)d]=q[2a+(q-1)d]
= 2ap+ pd(p-1)=2ag+qd(g-1)
=2a(p-q)+d[p(p-1)-aq(@-1)]=0
= 2a(p-0q)+d[ p’-p-q°+q]=0
=2a(p-q)+d[(p-a)(p+a)-(p-q)]=0
=2a(p-q)+d[(p-g)(p+g-1)]=0
=2a+d(p+q-1)=0
-2a

p+q—1"'(1)

S =¥[2a+(p+q-1)-d]

p+q

=d=

-2a
p+q-1

=S, =¥[2a+(p+q—1)( ﬂ [From(1)]

2
=0

As aresult, the AP.'s initial (p+q)termsaddupto 0.

11. Sum of the first p,gand rterms of an A.P.area, b and c, respectively.
a b c
Prove that B(q—r)+a(r— p)+F(p—q) =0

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

According to the given information,
S =£[2a1+(p—1)d]=a
P2

=2a +(p-1d = 2—;...(1)
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8, =2[2a,+(a-Dd]=b

= 2a,+(q-1)d :%b...(z)

s, =%[2a1+(r-1)d]:c

= 2a,+(r-1d :z—rc...(s)

Subtracting (2)from (1), we obtain

2a 2b
(p-Dd-(g-Dd ==-=
P q
:>d(p—1—q+1):M
Pq
2ag-2b
=d(p-gq)= =2
g = 22900
pa(p—a)
Subtracting (3) from (2), we obtain
(a-Dd—(r-nd =22
q r
:>d(q—1—r+1):2—b—£
q r
:d(q_r)zw
qr
g=20r-a9
qr(q-r)

Equating both the values of d obtained in (4)and(5), we obtain

ag—bp  br-qc

pa(p-a) ar(q-r)
= qr(q-r)(ag—ba) = pa(p —q)(br —qc)
= r(ag—bp)(q-r) = p(br—qc)(p-a)
= (aqr —bpr)(q—r) = (bpr — pqc)(p-a)

Dividing both sides by pgr , we obtain
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(E—EJ(q—r)z[E—Ej(p—q)
P q q r

=2@-n-2@-r+p-a+S(p-0)=0
p q r

= 2(q-n+20-p)+S(p-0)=0
P q r

As a consequence, the stated outcome is established.

12.The ratio of the sums of mand n terms of an A.P.ism? :n?. Show that the ratio of m" and
n" termis (2m-1):(2n-1).

Answer: Let a and b represent the A.P.'s initial term and common difference, respectively.

In light of the circumstances,
Sumofmterms m®

Sumofnterms n?

m

E[2a+(m—1)d] m?
= =—

2[2a+(n—1)d] n

2a+(m-1)d _m

2a+(n-1)d n -~

Putting m=2m—1and n=2n-1in(1), we obtain

2a+(2m-2)d  2m-1
2a+(2n-2)d  2n-1
a+(m-1)d 2m-1
a+(n-)d 2n-1
m" _a+(m-1)d
n" termof AP. a+(n-1)d

From (2)and(3), we obtain

m" termof AP 2m-1
n" termof AP 2n-1

Thus, the given result is proved.

13.1f the sum of nterms of an A.P. is 2n® +5n and its m" term is 164 , find the value of m .

Answer:Let aand b be the first term and the common difference of the A.P. respectively.
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a,=a+(m-1)d =164...(1)
Sumof n terms: S, = g[2a+ (n-1)d]
Here,
n 2
E[2a+ nd —d]=3n"+5n
2 d 2
=na+n -E:Bn +5n
Comparing the coefficient of n? on both sides, we obtain

Z_-3
2

=d=6
Comparing the coefficient of non both sides, we obtain

a—9:5
2

=a-3=5

=a=8

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 mis 27 .

14.Insert five numbers between 8 and 26 such that the resulting sequence is anA.P.

Answer:Let Al, A2, A3, A4, and A5be five numbers between 8and 26

such that 8, Al, A2, A3, A4, A5, 26isan A.P.
Here, a=8,b=26,n=7

Therefore,
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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
A,=a+5d =8+5x3=8+15=23

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

n n

a"+b
15. If PEwTE is the A.M. between a and b, then find the value of n.
+

Answer: AM.ofaandb= a_42-b

According to the question,

a+b a"+b"
2 a"l4pmt
= (a+b)(a"*+b"*)=2(a" +b")

—=a"+ab" +ba"t+b" =2a" +2b"

—ab""+a"b=a"+b"=ab"-b"=a"-a""

=b"'(a-b)=a""(a-b)=b"'=a""

=(3) =[5/

=>n-1=0
=n=1

16.Between 1and 31, m numbers have been inserted in such a way that theresulting sequence
isan A.P.and the ratio of 7" and (m — 1)th numbers is5:9.Find the value of m .
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Answer:Let A,,A,,...A, be mnumbers such thatL, A;,A,,...A, 31 isan A.P. Here,
a=1b=3Ln=m+2

~31=1+(m+2-1)(d)

=30=(m+1)d

=d =ﬂn...(1)
m+1

A =a+d

A, =a+2d

A,=a+3d...

A, =a+7d

A, ,=a+(m-1)d
According to the given condition,

at7d 5
a+(m-1)d 9

1+ 7[ 30 j
(m+1)
1+(m—1)(30j

m+1
m+1+7(30) 5
m+1+30(m-1) 9
m-+1+210 5

= ==
m+1+30m-30 9
m+211 5

:>—:_
3Im-29 9

= 9m+1899 =155m -145

=155m—-9m =1899 + 145

=146m = 2044

=>m=14

=

_3
9

Thus, the value of mis 14.

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

Answer:The loan's initial instalment is Rs.100 .
The loan's second instalment is Rs.105, and so on.

The amount the man repays each month is called an A.P.
The A.P. values are 100,105,and 110 ...
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First term, a=100

Common difference, d =5
A, =a+(30-1)d
=100+ (29)(5)
=100+145

=245
Thus, the amount to be paid in the 30" installment is Rs.245 .

18.The difference between any two consecutive interior angles of a polygon is5. If the smallest
angle is120°, find the number of the sides of the polygon.

Answer:The angles of the polygon will form an A.P. with common differenced as5 and first term a
as 120",

It is known that the sum of all angles of a polygon with n sides is180° (n—2).
- S, =180"(n-2)

:g[2a+(n—1)d]:180°(n—2)

- 2[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*-125n+720=0
=n°-25n+144=0
=n°-16n-9n+144=0
=n(n-16)-9(n-16)=0

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

=n=9o0r16
Exercise 9.3
1. Find the 20" and n" terms of the G.P. §§§
248
Answer:The G.P. isE,ﬁ,E,...
248

. 5
a =first term=—
2




Infinit})" ., Sri Chaitanya
Learn | Educational Institutions

I =common ratio =

—la —arzo‘l—E 119— > _ 5
I 2l2)  (@Q@° ©@»

. 5(1)”‘1 5 5
a =ar""==|=| = =
2\2 @™ (@"

g

2. Find the 12" term of a G.P.whose 8" term is 192 and the common ratio is2 .
Answer:Common ratio, r =2

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

sag=art=ar’

= ar’ =192a(2)’ =192a(2)" = (2)°(3)

_,_(@'x3_3
" 2
s, =ar??

3 11
-(3)
=(3)(2)"
=3072

3.The 5", 8"and 11" terms of a G.P.are p, gand 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,

a, =ar’'=ar’=p..()
a,=ar’ =ar’ =q...(2)
a, =ar'"=ar’=s..(3)

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

=}
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ar’ g
ar“ p

=3 (4
p

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

10

ar® s

ar’ g

—~r=2_(5)
q

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

S |

s
q
=g’ =ps

Hence Proved.

4.The 4" term of a G.P.is square of its second term, and the first term is—3.
Determine its 7™ term.

Answer:Let abe the first term and r be the common ratio of the G.P.
therefore a =-3

It is known that, a_ = ar"™*

therefore a, = ar® = (-3)r*

a, =ar' =(-3)r

According to the given condition,

(3)r* =[(-rI*

= -3r° =9r?

=r=-3a =ar’'=a

r’=(-3)(-3)°

=3’
=-2187

Thus, the seventh term of the G.P. is —2187.
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5.Which term of the following sequences:
a) 2,24/2,4,...i5128?
Answer:Here, a=2and r = (2/2)/2=+/2

Let the n™ term of the given sequence be128.

a =ar™

n

= (2)(\2)"* =128
~ @27 =@
=@° =@’
Sl

2

n-1

2

=n-1=12
=n=13

=6

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

(b) +/3,3,3V3,...is729?

Answer:
3
a=+3andr=—=13
V3
Let the n™ term of the given sequence be 729.
a,=ar""
sar"t =729
= (V3)(+/3)™* =729
101
=320 2 =(3°
1 n-1

=(3)? 2 =(3)°

.'.1+n—_1=6
2 2
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Thus, the 12" term of the given sequence is 729.

c)

, L ,...IS
27 19683

Wl
|

Answer:Here,

683

19683

B -
= | = — =
3)\3 19683

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

6.For what values of X , the numbers % X, —% areinG.P?

. -2 -7
Answer:The given numbers are 7 X, —

Common ratio = X =—
-7
2 _7

Also, common ratio = =—
X 22X
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L oIx T

2 2x
2 _2X7
=X = =
—2x7
=x=41
=>x=%1
Thus, for X = %1, the given numbers will be in G.P.
7.Find the sum to 20 terms in the geometric progression 0.15, 0.015, 0.0015 ...
Answer:
Here,a =0.15and
. 0.015 o1
0.15
all-r®
s _alr)
1-r
a(1-r®
;o)
1-r
0.15[1-(0.1)* |
5 Sy =
1-0.1
0.15 2
= E[1—(0.1) ]
15 28
= %[1—(0.1 ]
_ 1 20
= g[1-(0.1) ]
8.Find the sum to nterms in the geometric progression V7, V21, 37, ...
Answer:
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Here,a = \/7and

BN

a(l-r"
%= (1—r )
L 7[1-(By ]
n— 1_\/5
s _ﬁ[l—(ﬁ)n}xl+\/§
" 1-43 1+43
< TWB+D[1-(B3)' |
" 1-3

~1(3+1)[1-(3)" |
S =

" 2

9.Find the sum to nterms in the geometric progressionl, —a,a’,—a’...(ifa # —1)
Answer:
Here, firstterm =a, =1

Common ratio =r =-a
s - a,(1-r")

1-r
. C11-(-a)]

T ()
[
 1+a

10. Find the sum to n terms in the geometric progression x>, x>, x" ... (ifx # £1)

3
a=x"and
Answer:Here,

r=x?
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5 _20")

"1t
x{l—(xz)n}
T 1xE
X3 (1_X2n)
o 1-x?
11
11.Evaluate Z(2+3k)
k=1
11 11 11 11 11
> (2+43) =32+ 3 =201+ Y 3 =22+ 3.(1)
k=1 k=1 k=1 k=1 k=1
Answer: " )
>3 =343+ +...+3
k=1
The terms of this sequence 3,3%,3%...forms a G.P.
a(r"-1
s el
r-1
3/ (3)" -1
=S, = —[( ) ]
3-1
=S, = §(3“ -1)
11—
2
Substituting this value in equation (1), we obtain

i(2+3k)=22+§(3“—1)
2

k=1

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

and the terms.

a .
Answer:Let —,a, ar be the first three terms of the G.P.
r




Infinit})" ., Sri Chaitanya
Learn | Educational Institutions

a 39
—+a+ar=—
r 10

(Ej (a)(ar) =1
:

From (2) , weobtain a® =1
= a =1 (Considering real roots only)
Substituting = a =1in equation (1), we obtain

1 39
—+1+r=—n
r 10

o lrrart =y
10

=10+10r +10r° —39r =0
=10r>-29r +10=0
=10r®> —25r—4r+10=0
=5r(2r-5)-2(2r-5)=0
= ((r-2)(2r-5)=0

2 5
=>r=—o0r —
5 2

5,2

Thus, the three terms of G.P. are E 1 E

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

Answer:The given G.P.is 3,3°,3%...

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

s - a(l—r")

" 1-r

Here, a=3and r =3
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3(3"-1
Sn =120= u
3-1
3(3"-1
=120= u
2
N 120x 2 _a_q
3
=3"-1=80
=3"=81
=3"=3
s.n=4

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

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

Answer:Let the G.P. be a,ar,ar®,ar’,...
According to the given condition

a+ar+ar’ =16and
ar®+ar®+ar® =128
= a(l+r+r?)=16..(1)
ar’(1+r+r°)=128...(2)

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

ar® (1+r+r2) 128
a(1+r+r2) 16

—=r’=8

Sr=2

Substituting r =2 in (1), we

obtain a(l+2+4) =16
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=a(7)=16

16
—Sa=—
Z

a(r“—l)
"or-1
_16(2'-1)
"7 2-1

16,
:7(2 -1)

15. Givena G.P. with a = 729and 7" term 64, determine$S, .

Answer:

a=729
a, =64

Let r be the common ratio of the G.P. It is known that,

a =ar"ta, =ar’" =(729)r°
= 64 =729r°

64

=>rf=——x
729

Also, it is known that,
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a(l— r" )

" 1-r

sy

3 -’
3
o %

=) - ()
2187128
= 2059

16.Find a G.P. for which sum of the first two terms is —4 and the fifth term is4 times the third
term.

Answer:Let a be the first term and r be the copanwin ratio of the G.P. According to the given
conditions,

5, -4 20-")
1-r
= ar’® = 4ar?

a; =4xa,

=r’=4
Sr=12

From (1), we obtain

a[1-(2)* ]

4=——"="forr=2
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a@l-4)
1+2
= 4= ﬂ
3

= -4=

=a=4

G.P. is _—4_—8_—16 or 4,-8,16,-32...
3 3 3

17.1f the 4™, 10™and 16™ terms of a G.P.are x, y andz, respectively. Provethat x, y, z are
in G.P.

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

According to the given condition,

Dividing (2) by (1), we obtain

9

y_ar' Y .
X ar X
Dividing (3) by (2), we obtain
z_ar”
y ar’
Ly

y

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

18.Find the sum to nterms of the sequence, 8,88,888,8888...
Answer:The given sequence is 8,88,888,8888...

This sequence is not a G.P. However, it can be changed to G.P. by writing the terms as
S, =8+88+888+8888+....... to nterms.

QD
S S
< |~ T T
» o 2
= 0= W
G ©w
AT
N < x
®
= 3 E
 ——
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= §[9+99+999+9999+ ......... to n terms ]
9

=g_(10_1)+(102 ~1)+(10° ~1)+(10* -1) +....... to n terms }n
8r 2

=5 (10+10%+....n terms )—(1+1+1+...nterms)]
8] 10(10"-1)

9| 10-1
g[10(10"-1) |

=—|——-n
9 9

=@(10“—1)_§n
81 9

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

Answer:
Required sum = 2x128+4x32+8x8+16x2+32x%

=64[4+2+1+£+i2}
2 2

Here, 4,2,1,1,i2 isa G.P.
22
First term, a=4

Common ratio, r =

"o 1-r
4 l—(ljs 411 1
2 [ _32} (32-1) 31
85= = =8 = —
1L 1 32 ) 4
2 2

.. Required sum = 64(%) =(16)(31) =496
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20.Show that the products of the corresponding terms of the sequences form
a,ar,ar’,...ar""and

A AR, AR?,...AR"?
a G.P, and find the common ratio.
Answer:It has to be proved that the sequence: aA,arAR,ar’AR?,...ar" *AR"™", forms a G.P.

Secondterm  arAR
First term aA
Thirdterm  ar’AR? _

= =rR
Second term arAR

rR

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

21.Find four numbers forming a geometric progression in which third term greater than the
first term by 9 , and the second term is greater than 4™ by 18 .

Answer:

Let abe the first term and r be the common ratio of the G.P.
a,=a, a,=ar, a,=ar’, a, =ar’
By the given condition,

a,=a+9=ar’=a+9..(
a,=a,+18=ar =ar’+18...(2)

From (1) and (2), we obtain
a(r’-1)=9..9)
ar(1-r*)=18...(4)

Dividing (4) by ( 3), we obtain

ar(1-r’) 18
a(r’-1) 9
=>-r=2
=>r=-2

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



Infinityp ., Sti Chaitanya

Learn Educational Institutions

4da=a+9
=3a=9
sa=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.

22.1F p",q™ and r" termsofa G.P.are a,b andc, respectively. Prove that
aq—f . b"—p . Cp_q =1

Answer:

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

According to the given information,

AR’ =a
AR =D
AR =c¢

aq—f . b"-P . C—p—q — Aq—l’ X R(P—l) (q _ r) X A"—P X R(q—l)("—P) X Ap—q X R("—l)(P—Q)

— AGTHPEP=a o R(Pr-pr-ger)+(ra-r+p-pa)+(pr-p-aria)
=A"xR?
=1

Thus, the given result is proved.

23.1f the first and the n"™ term of a G.P.are aandb, respectively, and if P is the product of n
terms, prove that P = (ab)".

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

Therefore, the G.P isa,ar,ar?,ar®...ar"™, where r is the common ratio.
b=ar"!

P =Product of nterms

=(a)(ar)(ar?)...(ar"™)

=(axax...a)(rxr2x...r”‘l)
=anrl+2+...(n-1)...(2)

Here, 1,2,...(n—1)isan AP.
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- ”71[2+ (n—1-1)x1]
n-1
=——[2+n-2
> [ ]
— n(n _1) P = anr.n(n—l)n
PZ — aann(n—l)
_ [azr(n—l):ln
= [ax ar ‘1]
= (ab)"
Thus, the given result is proved.
24.Show that the ratio of the sum of first nterms of a G.P.to the sum of terms from
(n+1)"to(2n)" term is 1/ r".
Answer:Let a be the first term and r be the common ratio of the G.P .
a@—ﬂ)
Sum of first nterms = ——=
-
Since there are nterms from (n+1)" to(2n)™ term,
Sum of terms from (n+1)" to (2n)" term
S — a‘n+1 (1_ rn)
" 1-r
a(1-r" _
Thus, required ratio = ( ) X (L-r) = in
a-r) ar" (1— r’) r
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
is1/r".
25.1f a,b,c and d are in G.P.show that:
(a® +b” +¢?)(b* +¢* +d*) = (ab+bc —cd)’

Answer: a,b,c,d arein G.P.
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Therefore,

It has to be proved that,

(a® +b” +¢?)(b* +c* +d*) = (ab+bc —cd)’

R.H.S.

= (ab+bc +cd)?

= (ab+ad +cd)’

=[ab+d(a+0C)J

=a’b®+2abd(a+c)+d*(a+c)?

=a’h’ +2a’bd +2achd +d* (a® +2ac+c?)

=a’b® +2a’c® + 2b°c® +d%a’ + 2d°b* + d*c?*[U sing (1) and (2) ]
=a’h?+a’c’ +a’c’ +b*c® +b’*c® +d*a’* +d’b* +d*b* +d*c?
=a’b?*+a’c® +a’d* +b*xb® +b*c® +b%*d’ + ¢ + ¢* xc? +¢c°d?
[Using (2) and (3) and rearranging terms]
=a’(b”+c*+d”)+b?(b*+¢* +d?)+c* (b*+ ¢ +d?)
=(a%+b* +c?)(b* +c? +d?)

= L.H.S.

.. LHS. = RH.S.

o (a?+b”+c?)(b* +c*+d*)=(ab+bc—cd)’

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

Answer:Let G,andG, 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.
c.81= (3)(r)3

=r®=27

therefore r =3(Taking real roots only)

For r =3,

(@] o O
N N O
Il Il Il
o o
a 8 8
S L
- o~
N E
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G =ar=3)@R)=9
G,=ar?=(3)(3)° =27

Thus, the required two numbers are 9 and 27 .

n+1 n+1

. a "+ .
27.Find the value of nso that ———— may be the geometric mean between a and b.
a +

n

Answer:M. of a and b. is \Vab

an+1 + bn+1

n n _\/%
a'+b

By the given condition:

Squaring both sides, we get,
(an+l _i_anrl)2
(a"+b" )2
— a-2n+2 + 2an+1bn+1 + b2n+2 _ (ab) (aZn +2a"p" + bZn)

= a‘2n+2 + 2an+1bn+1 +b2n+2 — a2n+1b+ 2an+1bn+1 +ab2n+1

= a.2n+2 + b2n+2 — a2n+lb + a.bZn+1

. a2n+2 _ a2n+lb — ab2n+l _ b2n+2
2n+l 2n+l
=a""(a-b)=b""(a-b)

=(5) " ==(5

=ab

=2n+1=0
-1
=>n=—
2

28.The sum of two numbers is 6 times their geometric mean, show thatnumbers are in the
rationumbers are in the ratio (3+ 2\/§) : (3—2\/§)

Answer:Let the two numbers be aand b.

G.M. =+/ab

According to the given condition,

a+b=6«/%

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

(a—b)* = (a+Db)* —4ab = 36ab—4ab = 32ab

—a-b=4/32+ab
= 4+/24/ab

Adding (1) and (2), we obtain

2a=(6+4+2)y/ab
=a=(3+ 2«/5)\/5

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

b =6+4/ab — (3+ 24/2)\ab
=b=(3-2v2)Vab
a_(3+2V2)Jab _3+242
b (3-2v2)Jab 3-22

Thus, the required ratio is (3+ 2\/5) :(3—- 2\/5) .

29.1f Aand G be AM.andG.M., respectively between two positive numbers, prove that the
numbers are A+ \/(A+ G)(A-G)

Answer:It is given that Aand Gare AM. and G.M. between two positive numbers. Let these two
positive numbers be a and b.

~AM=A =¥...(1)

GM =G =+/ab...(2)
From (1)and(2), we obtain

a+b=2A..(3)
ab=G2...(4)

Substituting the value of aand b.from (3)and (4)in the identity (a—b)® = (a+b)* —4ab

we obtain
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(a—h)* =4A’ —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

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

Substituting the value of ain (3), we obtain

b=2A-A-J(A+G)(A-G) = A—/(A+G)(A-G)

Thus, the two numbers are Ai\/(A+ G)(A-G).

30. The number of bacteria in a certain culture doubles every hour. If therewere 30 bacteria
present in the culture originally, how many bacteria willbe present at the end of 2" hour, 4"
hour and n" hour?

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

Here, a=30and r =2

therefore a, = ar’® = (30)(2)* =120

Therefore, the number of bacteria at the end of 2™ hour will be 120.
a, =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 ™ hour will be 30(2)".

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?

Answer:The amount deposited in the bank is RS 500 .
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At the end of first year, amount = Rs500 (1+ %] = Rs500(1.1)

At the end of 2™ year,amount = Rs500(1.1)(1.1)

At the end of 3" year,amount = Rs500(1.1)(1.1)(1.1)
and so on

Amount at the end of 10 years = Rs500(1.1)(1.1)...(10times) = Rs500(1.1)"

32.1f AM.and G.M. of roots of a quadratic equation are 8 and5, respectively, then obtain the
guadratic equation.

Answer:Let @ and D be the roots of the guadratic equation.

According to the given condition,

AM.= 3D _g
2

=a+b=16...()
G.M.=+fab =5
— ab=25...(2)

The quadratic equation is given by,
X® — X (sum of roots) + (product of roots) =0

x* —x(a+b)+(ab)=0
X’ —16x+25=0
Thus, the required quadratic equation is X*> —16x+25=0

Exercise 9.4

1. Find thesumto ntermsof theseries 1 x 2 + 2 x 3 + 3 x4 +4 x5 + ...
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Answer: The given series is 1x2+2x3+3x4+4x5+...n"term,a  =n(n+1)
LSy =4
k=1

k(k +1)

k? +Zn:k
k=1

_n(n +1)(én +1) N n(n+1) n
- 6 2

_ n(n+1)(2n+1+1j

2 3
~n(n+1)(2n+4
o2 ( 3 j
_n(n+1)(n+2)
=

2.Find the sum to n terms of the series 1x2x3+2x3x4+3x4x5+...
Answer:

The given series is 1x2x3+2x3x4+3x4x5+...n" term,
a,=n(n+1)(n+2)

=(n*+n)(n+2)

=n’*+3n?+2n

DN . .
Il 1]
M- 1M
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Sn=2ak
zn:k3+32k2+22k

=1 k=1

{n(n +1)} 3n(n +1)(2n+1) N 2n(n+1)

6 2
_[n(n +1)} n(n +1)(2n+1)
2

+n(n+1)n

2

_ n(n+1)[n2+n+4n+6}n

2 2

n(n+1)(
4

= n(n+1) [n(n+l) +2n+1+ Z}n
2

5n+6)

:M(n2 +2n+3n+6)n
_ n(n+)[n(n+2)+3(n+2)]
4

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

4

3.Find the sum to nterms of the series 3x3x1” +5x 2% +7x 3" +.. 1> +5x2° + 7x3* +
Answer:The given series is

3x1° +5x 2% +7x3* +...n" term,
a =(2n+1n?

=2n° +n?
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5= T - T(E0 k) 250 S
k=1 k=1 = =
2
_ 2[n(n +1)} L N(n+1)(2n+1)
2 6
_ n*(n+1)° . n(n+1)(2n +1)
2 6
_M 2n +1}
2
_n(n+) [3n2+3n+2n+1
2 3

_n(n+1)[3n?+5n+1
2 3

_n(n +1)+

_n(n +1)(3n2 +5n +1)
- 6

1 1
+ + g, . .
1x2 2x3 3x4

4.Find the sum to nterms of the series

Answer:The given series is

1 1 1
1><2+2><3+3><4+m
(By Partial Fractions)
th 1 1 1
n'term,a, = QR —
n(n+l) n n+1
_11
% 1 2
11
a==——-
2 3
_1%
a, Wk
1 1
a=———
n n+l

Now, Add These:




Infinit})" ., Sri Chaitanya
Learn | Educational Institutions

a+a,+...+a,

111 1 1 11 1
=|-+=4+=+...— || =F=+—+...—
L 2 3 n} {2 3 4 n+l}

S, _1—i
n+1
_n+1-1
o+l
~n
n+1

5.Find the sum to nterms of the series  5° + 6% + 72 +...+ 20?
Answer:The given series is 5° +6° + 7% +...+20°n™ term,

a =(n+4)>
=n®+8n+16

Z 82k+216
( +1)(2n+1) 8n(n+1)
6

+16n

16" term is (16 +4)? = 20°

" Sy = +16x16

16(16+1)(2x16+1) _8x16x (16+1)
6 2

_16)ANEY | (B)x16x(16+1)

6 2

_(16)A7)(33) N (8)16)(A7)
6

=1496+1088 + 256

= 2840

BB+ +20?

=2840

+16x16

+ 256

6. Find the sum to nterms of the series 3x8+6x11+9x14+...

Answer:The given series is:
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3x8+6x11+9x14+...

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

=9n”+15n

n
S8, =28,
k=1
n

=" (9k* +15k)

=1

93 Kk? +153 'k
k=1 k=1

=9X_n(n +1)(2n+1) n(n+1)

+15x%
_3n(n+1)(2n+1) N 15n(n+1)
2 2

_ 3n(n+1) (2n

+1+5)

3”(2”) (2 +6)

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

7.Find the sum to n terms of the series 12 +(12 + 22)+(12 +2° +32)+ ..

Answer:The given series is
n

12+(12+22)+(12+22+33)+...a

=(12+22+33+ ...... +n2)

_n(n+1)(2n+1)
- 6
n(2n2+3n+1)
- 6
_2°43n’+n
S
:ln3+1n2+1n
3 2 6

=~
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=S, = Zak
k=1
DY
i\ 3 2 6

:12k3+32k2+32k

3k 2l 6ia

2 2
_1n'(n+)) +1Xn(n+1)(2n+1)+ixn(n+l)
3 2 2 6 6 2
_n(n+1)_n(n+1)+(2n+1)+£}

6 | 2 2 2
_nn+)[n’+n+2n+1+1

6 2

6 2

B n(n+1)_n2+n+2n+2}

_n(n+1) [ n(n+1)+2(n+1)
6 | 2 }
n(n+)[ (n+D(n+2)
6 2 }

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)

=n(n’+5n+4)

=n®+5n° +4n
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=S, = Zn:ak
k=1
:Zn:k3+52n:k2 +4Zn:k
k=1 k=1 k=1

_ n*(n+1)? N 5n(n+1)(2n+1) . 4an(n+1)
4 6 2
_n(n+1) [n(n+1) N 5(2n+1) +4}

3

2 2

_n(n+1)[ 3n +3n+20n +10+24}
2 6

_n(n+1)[ 3n? +23n +34
2 6

n(n+1)(3n’ +23n +34)
- 12

9.Find the sum to n terms of the series whose n"™ terms is given by n? + 2"

Answer:a, =n’+2"
S8, =D K424 =K+ 24 ()
k1 k=1 k=1
Let, > 2¢=2"+224+2°+ .
k=1

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

n 2)[ (-1
L2 =% =2(2"-1)..(2)

k=1

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

5, =K +2(2" —1)=W+2(2n ~1)

10.Find the sum to nterms of the series whose n™ terms is given by (2n—1)?

Answer:
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a, = (2n _1)2
=4n*—4n+1

n
S8y =28,
k=1

ji(4k2—4k+1)
K=

1

S -aSie S
k=1 k=1

k=1

_ 4n(n+1)(2n+1) 4n(n+1) n
6 2

_2n(n+1)(2n+1)
- 3

2(2n* +3n+1)
3

—-2n(n+1)+n

=2(n +1)+1}

_n_4n2+6n+2—6n—6+3}
- 3

=N

[ 4n? -1
3

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

Miscellaneous

1. Show that the sum of (m+n)" and (M-n)" terms of an AP is equal to twice the m" term

Answer: Let a = first term

d = common difference

As K™ term of an AP is a, =at+(k-1)d
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a,,, =a+t(m+n-1)d

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

a, =at+(m-1)d

., *ta,, =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,

Hence proved

2. If the sum of three numbers in AP is 24 and their product is 440, find the numbers
Answer: Let three nos. in AP is a-d, a, a+d

According to question:
(a-d)+(a)+(atd) = 24

3a=24

a=8

(a-d) a (a+d) = 440

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

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

64-d* =55

d*> =64-55=9

d=43

So, when d = 3, numbers are 5, 8, 11
when d = -3, numbers are 11, 8, 5
Hence, three numbers are 5, 8, 11

3. Let the sum of N, 2N, 3N terms of an AP be S, S,, S, respectively. Show that S, = 3(S,-S,)

Answer: Let a = first term

d = common difference
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S, = %[2a+(n-1)d] (i)

S, = 27n[2a+(2n-1)d] = n[2a+(2n-1)d] (ii)
S, = 3?n[2a+(3n-1)d] (iii)

From (i) and (ii), we get

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

o {4a+4nd-2d-2a—nd+d }
2
2a+3nd-d
=3

1
=]

»n NS

[2a+(3n-1)d]

3

Hence proved

-5,) = 2 [2ar(@n-0d] =, Iy (i)}

4. Find the sum of all numbers between 200 and 400 which are divisible by 7
Answer: Nos. between 200 and 400 which are divisible by 7 are 203, 210, 217,
a=203,1=399,d=7

So, a, =399 = a+(n-1)d

399 = 203+(n-1)7
7(n-1) = 196
n-1=28

n=29

S, = 2—29(203+399)

= 2—29(602)
= (29)(301) = 8729

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

Answer: Here, integers from 1 to 100 that are divisible by 2 are 2, 4, 6,..., 100

a=d=2

, 399
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100 = 2+(n-1)2
n=>50

2+4+6+...+100 = %[2(2)+(50-1)(2)]

50
= 2-[4+98
2[ ]

= (25)(102)
= 2550

Now, integers from 1 to 100 that are divisible by 5 are 5, 10, 15,..., 100

a=d=5

100 = 5+(n-1)5

5n =100

n=20

5+10+...+100 = 2—20[2(5)+(20-1)5]
= 10[10+(19)5]

= 10[10+95] = 10x105

= 1050

Integers 1 to 100 that are divisible by both 2 and 5 are 10, 20,..., 100
a=d=10

100 = 10+(n-1)(10)
100 = 10n
n=10

10+20+...4+100 = %[2(10)+(1o-1)(10)]

= 5[20+90] = 5(110) = 550
Required sum = 2550+1050-550 = 3050

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

Answer: Here, two-digit numbers which when divided by 4 , yields 1 as remainder are

13,17, ..., 97
a=13,d=4

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




Infinityy ., Sri Chaitanya

Learn Educational Institutions
97 = 13+(n-1)4

4(n-1) = 84

n-1=21

n=22

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

S = Z2122(13)+(22-1)(A)]

= 11[26+84]
= 1210

7.1f £ is a function satisfying f(x+y) = f(X).f(y) for all X, y € N such that

f(1) =3 and Zf(x) =120 , find value of N
1

Answer: Given f(x+y) = f(x)xf(y) for all x, y e N (i)

f(1)=3
Putx=y=1in (1), we get
f(1+1) =f(2) =f(1) f(1) =3%x3 =9
Continuing in this way
f(1+1+1) = f(3) = f(1+2) = f(1)f(2) = 3x9 = 27
f(4) = f(1+3) = f(1)f(3) = 3x27 = 81
(1), f(2), f(3) are 3, 9, 27 and this forms a G.P.
Here,a=d=3

a(r'-1
AsS, = ( )

r-1

Given > f(x) = 120

x=1
3(3“-1)
3-1
_ 3(m
120 = 5(3 -1)

120 =

3"-1=80
3"=81=3"
n=4
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8. The sum of some terms of GP is 315 whose first term and the common difference ratio are
5 and 2 respectively. Find the last term and the number of terms

Answer: Given that sum of N terms of GP is 315

2" =64 = (2)°
n==6
Last term of GP = 6" term = a r®* = (5)(2)° = (5)(32) = 160

9. The first term of a GP is 1 . The sum of the third term and fifth term is 90 . Find the
common ratio of GP

Answer: Here a = first term and r = common ratio

a=1

a, =ar’ =r?

a, =ar* =r*

According to question

r2+r* =90

r‘+r’-90 =0

2 = -1++/1+360 _ -1+4/361 4 -1+19
2

2 2
r=+3 (Taking real roots)

=-100r9

10. The sum of three numbers in GP is 56 . If we subtract 1, 7, 21 from these numbers in that
order, we obtain an arithmetic progression. Find the numbers

Answer:Let three nos. in GP are a, ar, ar’

According to question:

N W <) >
;o I »
P w e ©
& = 1
AT I o
o VL=
—_—
NN Ll LN
1 >
= . ~
[MEN
N—
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a+ar+ar’ = 56

a(1+r+r’) = 56 (i)

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

ar’-2ar+a =8

ar’-ar-ar+a=8

a(r’+1-2r) =8

a(r-1)2 = 8 (ii)
From (i) and (ii), we get
7(r*-2r+1) = Lardr?
7r2-14r+7-1-r-r> = 0
6r2-15r+6 = 0

6r>-12r-3r+6 = 0

6r(r-2)-3(r-2) =0

(6r-3)(r-2) =0

r=2,

N

When r = 2 then three nos. in GP are 8, 16, 32

When r = % then nos. in GP are 32, 16, 8

So, Numbers are 8, 16, 32

11. A GP 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 GP.be A, A,, A;, A, A,
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No. of terms = 2n
According to question,
A FA AT FA, =5 AFA LA,
A A, A LA, S A A A, L] =0
A At AA,, =4 AFA LA,
Let G.P. be a, ar, ar®, ar°,...
ar(r"-1)  4xa(r"-1)
r-1 r-1
ar =4a
r=4

12. The sum of the first four terms of an AP is 56 . The sum of the last four termsis 112 . If its
first term is 11 , then find the number of terms

Answer: Let AP be 4, a+d, a+2d.,...,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]+[a+n-1)d]
= 4a+(4n-10)d

Now, from given conditions

4a+6d = 56
4(11)+6d = 56
6d = 12

d=2

Next, 4a+(4n-10)d = 112

4(11)+(4n-10)2 = 112
(4n-10)2 = 68

4n-10 =34

dn=44

n=11

a+bx _ b+cx _ c+dx
a-bx b-cx c-dx

13. If (x = 0) then show that &, b, C, d are in GP

Answer: From given conditions
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a+hx _ b+cx

a-bx b-cx

(a+bx)(b-cx) = (b+cx)(a-bx)
ab-acx+b?x-bcx?® = ab-b’x+acx-bcx?

2b%x = 2acx
b2
b )
— ()
a

b+cx  c+dx
Now, =

b-cx c-dx

(b+cx)(c-dx) = (b-cx)(c+dx)
be-bdx+c?x-cdx® = be+bdx-c*x-cdx?

2¢°x = 2bdx
c? = hd
c d

(i)

d ¢
From (i) and (ii), we get

Hence, a, b, ¢, d are in G.P.

14. Let s be the sum, P be the product and R be the sum of reciprocals of N termsin a GP.
Prove that P’R" = §"

Answer: Let terms in GP be a, ar, ar?,...,ar™"

According to given conditions:

| T
1 1
o1}
olo T|o 2
O |
1 |
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a(r"-1
5= 2"
r-1
P= anxr1+2+...+n-1
an)
=a"r 2
+
As Sum of first n natural numbers is n (n21)
R-T+li 4 11
a ar ar™
I s s U |
al,.n-l
- 1(rn_1)x 1 1
(-1) ar™  ar™(r-l)
(r"-1)"

2pn = 2n .n(n-1)
P R a-r anrn(n-l)(r_]_)n

() {a(f“-l)]n

(r-1)° (r-1)
=g

Hence proved

15. The p", g™, r™ terms of an AP are &, b, C respectively. Show that (g-r)a+(r-p)b+(p-g)c =0
Answer: Let t = first term and d = common difference

n" term of an A.P. isa, = t+(n-1)d

So,a, =t+(p-1)d=a (1)

a, =t+(g-1)d = b (ii)

a, =t+(r-1)d=c (D)

Now, Subtract equation (ii) from (i), we get
(p-1-g+1)d = a-b

(p-g)d =ab
g= &P (iv)
p-q

Subtract equation (iii) from (ii), we get
(g-1-r+1)d = b-c
(g-nNd =b-c
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4= v)
g-r
From (iv) and (v), we get
ab _ be
p-q Q-r

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

11 11 11 . .
16.1fa| =+=|,b| =+=|,¢c| =+=| arein AP, prove that a, b, C are in AP
b c cC a a b

. 11 1 1 11 )
Answer: Given a| —+= |, b| =+=1],¢c| =+=| arein AP
b ¢ cC a a b

(1 1j (1 1)_ (1 1) (1 1]
b| =+=|-a| =+=|=c¢c| =+=|-b| =+=
c a b ¢ a b c a
b(atc) a(b+c) _ c(a+b) b(a+c)

ac bc ab ac

b’a+b’c-a’b-a’c _ c’at+c’b-b’a-b’c

abc abc
b%a-a’b+b’c-a’c = c’a-b%a+c’b-b’c
ab(b-a)+c(b*-a*) = a(c?-b* ) +be(c-b)
ab(b-a)+c(b-a)(b+a) = a(c-b)(c+b)+bc(c-b)
(b-a)(ab+cb+ca) = (c-b)(ac+ab+bc)
b-a=c-b

Hence proved

17.1f &, b, ¢, d are in GP, prove that (an'l'bn), (b"+Cn), (Cn +dn) are in GP

Answer: Given 4, b, ¢, d are in GP

b* =ac 0]
¢? = bd (i)
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ad = b (iii)

We have to prove that (an+b"), (b”+C”), (C" +d") are in GP

(o147 = (a4 ) ")

From L.H.S.

(b”+c“)2 = b?"+2h"c" +¢*"

= (b?) +2b"c"+(c?)’

= (ac)"+2b"c" +(bd)" [ by using (i) and (ii)]
=a"c"+b"c"+b"c"+b"d"

=a"c"+b"c"+a"d" +b"d" [by using (iii)]
=c" (a"+b")+dn (a“+b")

- (&) (")

=R.HS.

Hence proved

18. If a and b are the roots of x*-3x+p = 0 and c, d are roots of x*-12x+q = 0, where
a, b, ¢, d form a G.P. Prove that (g+p):(g-p) = 17:15

Answer: Given: a and b are the roots of x*-3x+p = 0

atb=3andab=p 0]
Also, ¢ and d are the roots of x*-12x+q = 0
ctd=12andcd =¢ (i)

Asa, b, c,darein G.P.
Leta=x, b=xr,c=xr’, d=xr’
From (i) and (ii)

we get x+xr =3

X(1+r) =3

xr?+xr® =12

Xr?(1+r) = 12
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On dividing, we get

xr®(l+r) _ 12
X(1+r) 3

r2=4

r=4+2

Case (1):

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

Case (2):

Whenr = -2, x =-3, ab = x’r =-18, c¢d = x*r° = -288
qtp _ -288-18 _ -306 _ 17

g-p -288+18 -270 15

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

19. The ratio of the AM and GM of two positive numbers aand b, iSm:n . Show that
a:b= (m+\/m2-n2):(m-\/m2-n2)

Answer: Let a and b be two nos.

AM. = % and G.M. = /ab

According to question:-

(i)

—~ ~
© 2 Nl DPle 2|12 = = =
& & B Es sls F 2 3
~ \{\,3\;‘7 S S S
I Tl Tl = = -t
11 w
N @ w " Tl T
~ 5|3 NI o ' N
> o+ k)
:%:g N|N o NN o !\) <
NB > ><
3 . o | I
wlw X — =
oK Tl +|w
— XY N
515 B o !
! wlw
I W |
X |
) |
= w
1
N
o
o
1
Y
N
2
()]
1
w
(&
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By identity (a-b)* = (a+b)*-4ab, we get

4ab(m2-n2)

2

_ 4abm?
== -

(a-b)? -dab =

Jaby/m?2-n?

(@)= 2N (i)
Add (i) and (ii), we get

2a= @(mﬂ/mz-nz)
\/%(m_*_ mz_nz)

a= —
n

Substitute value of a in (i), we get

mz-nz)

20.1f 8,0, C arein AP; b, C, d arein GP and are in AP. Prove that a, c, e are in GP

Answer: Given that & D, C are in AP
b-a=c-b ()

And given that b, €, d are in GP

¢? = bd (ii)

And it is also given that

(iii)

ol Q- ® 1 1 o
1 O 1
O | Tl s |7 s mﬁ o

O | 1 o o
o|o S
@D | —_ 3 Y
© |~ P I 3 T =3
o | >
QD 1
ms‘nﬁ 3 ‘?’
o O N S|
gy 5 5
3 3 N o —_—
1 + S~— . 3
+
ol 3.\; 3 ~
- . o
Q.|I—\ DN 31\)
N— ~ ~
@ |
® 1]
D —_—
5 3| 3
[ +
3 5
N 3.\,
1
S| 5
N N
Ol i —
o |-
@ |
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From (i), we get
2b = a+c
b= E
2
From (ii), we get
2
d= ¢
b
Substitute values in (iii), we get

_e+c

C e
(a+c)e = (e+c)c

ae+ce = ec+c?
c® = ae
Hence, a, ¢, e are in G.P.

21. Find the sum of the following series up to N terms
(i) 5+55+555+...

Answer: Let S =5+55+555+... to n terms

[9+99+999+... to n terms]
:(10'1)"‘(102-1)+(103-1)+... ton terms]

_(10+102+103+. ..n terms)-(l+1+. ..n terms)]

10(10"-1)
10-1

10(10"-1)

]l I I I Il | L 4| |\>o|r\>
+ ‘N T+ s o
g | ol ©olor olol oo o o o 5_3"_ .’
I N
— 1 o
B o \/OlH
= FE NS,
- © O ol @Ik
N— +
ol oD | =
5 1
S
L
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(ii) .6+.66+.666+...

Answer: Let S, = 0.6+0.66+0.666+... to n terms
=6[0.1+0.11+0.111+... to n terms]

_5 [0.9+0.99+0.999+... to n terms]

(1 1 1
(1-—)+(1-—)+(1-—3J+... to n terms
'\ 10 10 10

(1+1+...n terrnS)-%(l+i+i+...n termsﬂ

(L
1 (10)
—in

100 .1
10
gn-ixg(l-lo'“)
3 3 9

2 2 .
gn-E(l-lo )

22. Find the 20" term of the series 2x4+4x6+6X8+...+n terms
Answer: We have given that 2x4+4x6+6x8+...n terms

n"™ term =a, =2nx(2n+2) = 4n*+4n
a,, = 4(20)2+4(20) = 4(400)+80 = 1600+80 = 1680

23. Find the sum of the first N terms of the series 3+7+13+21+31+...
Answer: Given that 3+7+13+21+31+...

S =3+7+13+21+31+...+a, +a,

S =3+7+13+21+...+a ,+a,  *a,

Subtract both the above equations, we get

S-S = [3+(7+13+21+31+.. +a,, +a, ) |[{(3+7+13+21+31+.. +a,, ) +a, |
S-8 =3+[ (7-3)+(13-7)+(21-13)+...+(a,-a,,) | -a,

0 = 3+[4+6+8+...(n-1) terms ]-a,

11 1 1 Il Il
wIlN Wi ©O©lo O]
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a, = 3+[4+6+8+...(n-1) terms]

a, = 3+(n7_1j[2x4+(n-1-1)2]

= 3+(n7_1][8+(n-2)2]

=3+ (”;) (2n+4) = 3+(n-1)(n+2)

=3+(n’+n-2) =n’+n+1

da, =Y Ky k+>'1

k=1 k=1 k=l k=l

_ n(n+1)(2n+1)  n(n+1) o
6

. '(n+1)(2n+1)+3(n+1)+6}
L 6
. [ 2n2+3n+1+3n+3+6
| 6
[ 2n%+6n+
- 2n“+6n+10 _ E(n2+3n+5)
| 6 3
24.1f S,, S,, S, are the sum of first N natural numbers, their squares and their cubes,
respectively. Show that 9S; =S, (1+8S, )
Answer: As itis given that S;, S,, S; are the sum of first N natural numbers. So,
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S, = n(n+1)

2
s, = M)

4

. 2 1 2 8 1

By using S, (1+8S,) = n (n4+ ) {1+ n(r;+ )}
= Lﬁ[l+4n2+4n]
= Lﬁ(nuf
_ [n(n+1)§f2n+1)]2 0
Also, 9S; = 9[n(“+1()6()22n+1)]2 = %[n(n+l)(2n+1)]2
_ [n(+1)@n+1)P° i

4
Hence, by (i) and (ii), we get our desired result

d th f the foll 13+13+23+13+23+33+
25. Find the sum of the following series up to N terms: —
g P 1 143 14345

n(n+1) ?
P+2843%+.  4n® 2

14345+, +2n-1)  143+5+.. +(2n-1)

th .
Answer: N term is
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Here, 1,3,5,...(2n-1) is an A.P.
where a = first term, last term = (2n-1), number of terms = n

143+5+... +(2n-1) = %[2><1+(n-1)2] = n?

n“(n+1)> _ (n+1)* 1 , 1 1

a, = - “n’+Zn+=
4n 4 4 2 4
. (1 1 1
Sy =)D ac= [—K2+—K+—j
Z; K Kzl 4 2 4
_ 1n(n+1)(2n+1) +£ n(n+1) +1n
4 6 2 2 4
_ n[(n+1)(2n+1)+6(n+1)+6]
24
B n[2n2+3n+1+6n+6+6]
- 24
B n(2n2+9n+13)
- 24

1x2°42x3%+. . 4nx(n+1)> _ 3n+5

26. Show that — > > =
[7x2+2°%3+.. +n“X(n+1)  3n+1

Answer: n" term of numerator = n(n+1)> = n*+2n*+n

n" term of denominator = n*(n+1) = n®+n°

a n 3 )
1x2242x3%+.. 4nx(n+1)* _ ;aK Z(K *2K +K)

= = K1 i
’x2+2%x3+...+n%(n+1) ;aK i(Ks +Kz) 0

K=1

n 2 2
Z(K3+2 K2+K) _ n°(n+1) N 2n(n+1)(2n+1) N n(n+1)
K=1 4 6 2

= Nn+1) [ n(n+1) +E(2n+1)+1}
2 |2 3

_ n(n+1) _3n2+3n+8n+4+6}
2 6

= 20D 3n2411n410]
12
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_ n(n+l)
2

[3n2+6n+5n+10]

- —”(2;1) [3n(n+2)+5(n+2)]

n(n+1)(n+2)(3n+5) -
B 12 (i1

s oy NA(n+1)?  n(n+1)(2n+1
A|so,Kz:1(K +K?) = (4 ), N( )6( )

_ n(n+1) {n(n+1) N 2n+1}
2 2 3

_ n(n+1) | 3n*+3n+4n+2
2 6

= n(:;rl) [3n2+7n+2]

= nntd) [3n?+6n+n+2]
12

“(2;’1) [3n(n+2)+1(n+2)]

_ n(n+1)(n+2)(3n+1) (i)
12
From (i), (i), (iii), we get
1x2242x3%+. . 4nx(nt1)® _ n(n+1)(n+2)(3n+5) _ n(n+1)(n+2)(3n+5) _ 3n+5
12x2+22x3+. +n?x(n+1)  N(M+1)(+2)(3n+1) ~ n(n+1)(n+2)(3n+l)  3n+l
12

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: Given that farmer buys a used tractor for Rs. 12000 cash
So, amount which is unpaid = Rs. 12000-Rs. 6000 = Rs. 6000

Now, according to question, interest paid annually i.e.
12% of 6000, 12% of 5500, 12% of 5000...12% of 500

Hence, total interest 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)
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So, series in AP i.e. 500, 1000, 1500...6000 where
a(= first term) = d(= common difference) = 500

Let number of terms of the A.P. =n
6000 = 500+(n-1)500

1+(n-1) =12
n=12
So, sum = = %[2(500)+(12-1)(500)] = 6[1000+5500] = 6(6500) = 39000

Now, total interest which have to be paid

= 12% of (500+1000+1500+...+6000)
= 12% of 39000 = Rs 4680
Hence, cost of the tractor = (Rs 12000+ Rs 4680 ) = Rs 16680

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:Given Shamshad ali buys a scooter for Rs. 22000and He pays Rs. 4000 cash
So, remaining unpaid amount = Rs. 22000-Rs. 4000 = Rs. 18000
Interest which is paid annually

10% of 18000, 10% of 17000, 10% of 16000...10% of 1000

Hence, total interest which is 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)

So, series in AP i.e.1000, 2000,...,18000 where
a(= first term) = d(= common difference) = 1000

Let number of terms of the A.P. = n
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18000 = 1000+(n-1)(1000)
n=18

So, 1000+2000+...+18000 = %[2(1000)+(18-1)(1000)]

= 9[2000+17000] = 171000

Total interest which have to be paid = 10% of (18000+17000+16000+...+1000)
=10% of Rs. 171000

= Rs. 17100

Hence, Cost of the scooter = Rs. 22000+Rs. 17100 = Rs. 39100

29. 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: Nos. of letters mailed to form a G.P. is 4,4°,...4°

Here,a=4,r=4,n=8

AsS, = a(:_l—l)

S = 4(48'1) _ 4(65536-1) _ 4(65535)
° 4-1 3
Now, given the cost to mail 1 letter = 50 paise

= 4(21845) = 87380

So, Cost of mailing 87380 letters = Rs. 8738OX% = Rs. 43690

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:As it is given that man deposited Rs. 10000 in a bank at the rate of 5% simple interest

annually = i>< Rs. 10000 = Rs. 500
100

So, interest in |* year = 10000+ 3500+500+....+500

14 times

Now, Amount in fifteenth year = Rs. 10000+14x Rs. 500
= Rs. 10000+ Rs. 7000
= Rs. 17000
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Amount after twenty years = Rs. 10000+20x Rs. 500
= Rs. 10000+ Rs. 10000 = Rs. 20000

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: Here, it is given that cost of machine = Rs. 15625
And it will depreciate each year by 20%
So, after every year its value is 80% of original cost

Now, value at the end of five years = 15625x%xgx,,,,,x% =5%x1024 =5120

5 times

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 no. of days in which 150 workers finish work = X

According to question:

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

This series is in AP where & = 146, d = -4, n = (Xx+8)

150x = @[2(150)+(x+8-1)(-4)]

150x = (x+8)[150+(x+7)(-2)]
150x = (x+8)(150-2x-14)
150% = (x+8)(136-2X)

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

75X = 68X-X>+544-8x

X% +75x-60x-544 = 0

x*+15x-544 = 0

x> +32x-17x-544 = 0

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

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

X=17or x =-32

Thus, x can't be negative. So, x =17

Hence, no. of days in which work was completed = 17
Thus, no. of days = (17+8) = 25



Infinit»? .. Sri Chaitanya
’ Ledarn | Educational Institutions




