NCERT Solutions For Class 11 Maths Chapter 9 Sequences and Series

Question:1 Write the first five terms of each of the sequences in Exercises 1 to 6

whose nth terms are:

a, =nin+ 2)
Answer:
Given : p = f“:”f T 3}

ap =1(1+2) =3

ay — 2(2+2) — 8

ay = 33+ 2) =15
ag = 4(4+2) =24
a5 = HH+2) =35

Therefore, the required number of terms =3, 8, 15, 24, 35

Question:2 Write the first five terms of each of the sequences in Exercises 1 to 6

whose nthterms are:

n
n+1

iy =

Answer:

I

ity = )
Given : n+1



1 1
& =3
1+1 2

2 2
“T3 173
3 3

Iy = —— = —
1T 31 1
4 4

) = —— = —
171517 5
5 5

s = = —
T 541 6

Therefore, the required number of terms 2" 3 4 576

Question:3 Write the first five terms of each of the sequences in Exercises 1 to 6

whose nthterms are:

i, = 2"

Answer:

. qn
Given : t; = 2



Therefore, required number of terms = 2. 4,8, 16, 32.

Question:4 Write the first five terms of each of the sequences in Exercises 1 to 6

whose nth terms are:

2n—3
(ly = 6
Answer:
2n —3
iy = N
Given : G
2x1—3 —1
If-v[]_: N o
G 6
2x2 -3 1
o = = —
- G 6
2x3—3 3 1
fig = ————— = =< = =
G 6 2
2x4—3 )
iy = ——— = =
6 6
2xh—3 T
a5 = . = -
6 6

Question:5 Write the first five terms of each of the sequences in Exercises 1 to 6

whose nth terms are:
a, = l:_l:ln—lan—l
Answer:

Given : @, = (~1)" 15"



a5 = (—1)°7 15" = (—1)4.5° = 15625
Therefore, the required number of terms = 25, —125,625, —3125, 15625

Question:6 Write the first five terms of each of the sequences in Exercises 1 to 6

whose nth terms are:

nz-l—'&
Iy =T

4
Answer:

nz—i—.}

i, = 1
Given:" 4
ﬂ1_112+a_§_§
1= 4 4 9

222+5 I8 9
i = e —gp— —
2 4 1 9
L a ¥+ 42 21
TYTY T4 2

24+5 84
ay = 4. —— =21

4 4
. A2 +5 150 75
—a N — = —
g 4 4



Therefore, the required number of terms= 2’

Question:7 Find the indicated terms in each of the sequences in Exercises 7 to 10

whose nth terms are:

fly, = 41 — 3:aq7. fay
Answer:

i, = 4n — 3

put = 17.

a7 = 4(17) —3 =68 —3 = 65

Put n=24,

rg = 4(24) —3 =96 —3 = 93

Hence, we have @17 = 69 and asy = 93

Question:8 Find the indicated terms in each of the sequences in Exercises 7 to 10

whose nth terms are:

2
T
iy = ; (L7

Answer:

Given : 2m

Put n=7,



7249
fly = — = -
2! 128
49
7 = - —
Heence, we have 128

Question:9 Find the indicated terms in each of the sequences in Exercises 7 to 10

whose nth terms are:

a, = (—1)" 1 ag

Answer:

Given : tn = ':_1.1]”_1”3

Put n =9,

ag = (—1)"19% = (1).(729) = 729

The value of fig = 729

Question:10 Find the indicated terms in each of the sequences in Exercises 7 to 10

whose nth terms are:

n(n—2)

(1, = —————— day

n+3
Answer:

nin—2)

t, = ————
Given : n+ 3
Put n=20,

20(20 —2) 360
W3 23

tlap =



360

S

1
Hence, value of

Question:11 Write the first five terms of each of the sequences in Exercises 11 to 13

and obtain the corresponding series:

ay = 3. a, = 3,1+ 2 for all n > 1
Answer:

Given : @1 = 3.0y = 3a,_1 +2 for all n > 1
gy = das_1 +2 =301 +2=3(3)+2 =11

3 =331 +2=3a +2=3(11)+2=135
(y = 3y 1 +2 =3ay +2=13(35)+ 2 =107
as = a5 + 2 = Jay + 2 = 3(107) + 2 = 323
Hence, five terms of series are 3,11, 35,107, 323
Series=3+ 11 +35+ 107+ 323 + ...............

Question:12 Write the first five terms of each of the sequences in Exercises 11 to 13

and obtain the corresponding series:

iy —1
ag=—l.a,=——n =2
n
Answer:
. (lp—1
a=—1.a,=——n =2

Given : n



e R sy
131 flo —1
{[3 — = — = —
3 3 6
g1 fl3 —1
{[_1 = = —_——= —
4 4 24
(151 (14 —1
g D 120
-1 -1 -1 -1
Hence, five terms of seriesare 2 —6 24 " 120
Series

Question:13 Write the first five terms of each of the sequences in Exercises 11 to 13

and obtain the corresponding series: 1 = 2 = 2.ty =y, — 1, n > 2

Answer:

Given: 41 =ty =2.a, =a,_1—1,n>2
(g =ty 1 — 1=t —1=2—-1=1

gy =ty 1 —1l=a3—1=1—1=10

iy =5 1 —1=0ay—1=0—-1=—1
Hence, five terms of series are 2; 2, 1,0, —1

Series=2+2+1+0+(—1)+ i



Question:14 The Fibonacci sequence is defined

byl =) =ay and a, = a,_ | + ay_2. 1 = 2

ly+1
Find 4n ,forn=1,2,3,4,5

Answer:

Given : The Fibonacci sequence is defined

byl =a1 =ay and @, = ,_1 + Gy,_9, 1 > 2
(3 =3 1 +dgas=ag+ay =1+1=2
fly =ty |+ iy o9 =ig+ds=2+1=23
(s =51 +d5_2 =a4 +azg =3+2=205

g = g_1 +ag_2 = a5 + a4 =2+ 3 =3

| 11 (Lo 1
Forn=1, P — = ===

iy (1 (i1 1

(¢ T N T
Forn=2 - = = —=—-=2

(y (19 (1o 1

il I3 flq 3

Forn=3 12 = S

(y i3 (3 2

| flqeq 5 D

Forn =4, —— = = — ==

(L, 1y ay 3

o flpsl G541 g B

Forn=5,— = = — ==

iy (5 fl5 o



NCERT solutions for class 11 maths chapter 9 sequences and series-

Exercise: 9.2

Question:1 Find the sum of odd integers from 1 to 2001.
Answer:

Odd integers from 1 to 2001 are 1,3,5, T 2001.
This sequence is an A.P.

Here , first term =a =1

common difference = 2.

We know , n = @ + (n— 1)d

200l =1+ (n—1)2

= 2000=(n-—1)2

= 1000=(n—1)

= n = 1000+ 1 = 1001

S, = g[?q + (n — 1)d]

1001
_ 2(1) + (1001 — 1)2]




= 1001 = 1001
= 1002001
The , sum of odd integers from 1 to 2001 is 1002001.

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

multiples of 5.

Answer:

Numbers divisible by 5 from 100 to 1000 are 109, 110, ............. 995
This sequence is an A.P.

Here , first term =a =105

common difference = 5.

We know , fin = @ + (n—1)d

995 =105+ (n —1)5

= n=17+1=179

] 1 ) _
S, = 5 20 + (n — 1)d]

=



179
- %[z[ma) + (179 — 1)5]

179
_ %[3[105) +178(5)]

= 179 x 5d0
= 98450
The sum of numbers divisible by 5 from 100 to 1000 is 98450.

Question:3 In an A.P., the first term is 2 and the sum of the first five terms is one-fourth

of the next five terms. Show that 20th term is —112.
Answer:

First term =a=2

Let the series be 2: 2+ d. 2+ 2d, 2+ 3d, ...
Sum of first five terms = 10 + 10d

Sum of next five terms = 10 + 35d

Given : The sum of the first five terms is one-fourth of the next five terms.
. . 1, e

10 + 10d = ?‘m + 35d)

= 40+ 40d = 10 + 35d

= 40 — 10 = 35d — 40d

= 30 = —5d



= d=—6
To prove : 20 = —112

LHS:ay=a+(20—1)d=2+(19)(—6) =2—114 = —112= R.H.S

Hence, 20th term is —112.

Question: 4 How many terms of the A.P. —6, —11/2, =5... are needed to give the sum

257
Answer:

Given : Ap. = —0,—11/2,—5...

i = —06
—11 1
d = +6=-—
2 2

Given : sum = -25

S, — %[za +(n—1)d]

=

n 1
25 = — 2 — (11— 11=
= —2h 2[ul[ 6) + (n HE]

1
= —Sl=n[-12+(n—-1)-]
2

@
~ 50— —12m+ > 1
2 2
= —100=—24n+n?_—n

= n? 250 +100=0



= nf—hn—20n+100=0
= nn—>53—20n—5)=0

= (n—>3)n—-20)=0

Question:5 In an A.P., if pth term is 1/q and qgth term is 1/p , prove that the sum of first
pq terms is 1/2 (pq +1), where P #q

Answer:

Given : In an A.P., if pth term is 1/q and gth term is 1/p

1
ay=a+(p—1)d=—........... (1)
if
) . 1
g =a+(g—1)d=—.......... (2)
p

Subtracting (2) from (1), we get

=y —
. I 1
= (p—1d—(g—1)d==— -
¢ p
= pd—rf—qrf—rf:"”_q
Py
= (p—qd =
Py
1
= d=

Pq



Putting value of d in equation (1),we get

' 1
a+p—1—=-
Pq if
1 1 1
= a+—-——=—
g pg g
1
= q=—
Pq
Py . o1
Spe=—2.—+(pg—1).—
P '3[ Py I 'pq]

; 1 .
= Spy= E[;Jq— 1]

Hence,the sum of first pq terms is 1/2 (pq +1), where P #4q.

Question:6 If the sum of a certain number of terms of the A.P. 25, 22, 19, ... is 116.

Find the last term.

Answer:

Given : A.P. 25,22, 19, ........
S, =116

a=25,d=-3

S, = %[EH + (n—1)d]

=

7

—

= 116 = —[2(25) + (n — 1)(—=3)]

|



= 232 = n[50 — 3n + 3]

= 232 = n[53 — 3n]

= 3n° —53n+232 =0

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

29
= n=2=5or n:F

29
n could not be 3 so n=8.

Last term = @s = a + (n — 1)d

=25+ (8 —1)(—3)

=25—-21=4

The, last term of A.P. is 4.

Question:7 Find the sum to n terms of the A.P., whose k" term is 5k + 1.
Answer:

Given : @ = 2k + 1

= a+(k—1)d=>5k+1

= a4+ kd—d=>5k+1



Comparing LHS and RHS , we have
a—d=1andd =5

Putting value of d,

n=1+5==606

S, = %[ﬂﬂ + (n—1)d]
s, = %[3[5) +(n —1)5]
S, = %[12 + 5n — 5]

Sn = {7+ 1)

. 2
Question:8 If the sum of n terms of an A.P. is [pn + ¢n~) , where p and q are

constants, find the common difference
Answer:

If the sum of n terms of an A.P. is (1 + fﬁlzj ,

S, = %[En + (n—1)d]

n

= E[ﬂt’[ +(n —1)d] = pn + gqn’
1 5

= E[Et’{ + nd — d] = pn + qn*®

2
n< nd 2
= an+ —d — — =pn+qn

1 i

Comparing coefficients of n? on both side , we get



=

= d=2q4
The common difference of AP is 2q.

Question:9 The sums of n terms of two arithmetic progressions are in the

ratio 211 +4 : 91 + 0 | Find the ratio of their 18th terms.
Answer:

Given: The sums of n terms of two arithmetic progressions are in the

ratio. 21t + 4 9n + 6

There are two AP's with first terms = @1 @2 and common difference = 1. da

20 + (n—1)dy]  Hn+4
2a9 + (n— 1)ds]  9n+6

[
|

[ e [ e

200 +(n—1)d;  Hn+4
Qa5 + (n— 1)dy  In+6

Substituting n=35,we get

'3{-[1 - I:ﬁ-fl — 1](‘E1 e ':HJ]] + 4

= —
20y + (35 — 1)dy  9(35) + 6

! 2ay + 34d, A 2(35) +4
2ap + 34dy  9(35) + 6

i - 1T{f1 179
= =
az + 17d; 321




Thus, the ratio of the 18th term of AP's is 179 : 321

Question:10 If the sum of first p terms of an A.P. is equal to the sum of the first q terms,

then find the sum of the first (p + q) terms.
Answer:
Let first term of AP = a and common difference = d.

Then,

_ L ; ;

Sy = ‘%[Eu +(p— 1)d
} q .. ) _

Sy = E[E{I + (g —1)d]

S, =S

Given : q

= %[Eﬂ +(p—1)d = %[Ei’{ + (g —1)d]
= p[2a+ (p—1)d] = q[2a + (g — 1)d]
= 2ap + p*d — pd = 2aq + ¢*d — qd
= 2ap + p°d — pd — 2aq — ¢*d + gd = 0
Do 2 2
= 2alp—q)+dp —p—q~+q) =0
= 2alp —q) +di(p—qllp+q) —(p—q)) =0

= 2alp—q) +dllp—qlip+g—1)] =0

= (p—g)2a+dp+q—1)]=0



= 2a+dp+g—1)=0
=dp+g—1)=—2a
—2
T
p+qg—1

_ PHdy, oo

Now, Z(p+g) = 2 2a+{p+q=1)d
Pt+a, ) _ —2a

= 2a+(p+gq—1)—

y Petprg— 1) ]
— *”; q[ﬁ{: + (—2a)]
S Y ) .

2

Thus, sum of p+q terms of AP is 0.

Question:11 Sum of the first p, g and r terms of an A.P. are a, b and c, respectively.

Prove that
a, b y
—(qg—7r)+=(r—p +=-(p—qg)=0
P g r
Answer:

b ;

Lg—r)+-(r—p)+=(p—q) =0

To prove : P o r

Let 1 and d be the first term and the common difference of AP, respectively.

According to the given information, we have



Subtracting equation (2) from (1), we have

= (p-1d—(g-1d=2 -2
Pq
Pq
2(ag — b
:}d(p_q]:M
Pq
_ g 2lag —bp)
pqlp — q)

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



e (g—1)d—(r—1d=22_ %

qg T
qr
o dg— ) = 2(br — qe)
qr
:}d=2('i”"_‘-":3'
qriq —r)

Equating values of d, we have

g 2(ag — bp) _ 2(br — qc)
palp—q)  qrig—r)

2ag — bp)  2(br — qc)

ralp—aq)  qrlg—r)
= (ag —bplgriq—r) = (br — qc)pglp — q)
= (aq —bp)r(g —7) = (br —qc)p(p — q)
= (agr —bpr)(q —r) = (bpr — pgc)(p — q)

Dividing both sides from pqr, we get
a b b ¢

= (——-)lg—r)=(=—=)lp—d
P 4 q
i—Em—ri—gm—r+p—ql+5@—ﬂ}=ﬂ
p ] r
= Lg=r) = 2p-n+<(p-g =0
p q



Hence, the given result is proved.

Question:12 The ratio of the sums of m and n terms of an A.P. is m~ : n° . Show that

the ratio of mth and nth term is (2 — 1) @ (2 — 1)

Answer:

Let a and b be the first term and common difference of a AP ,respectively.
Given : The ratio of the sums of m and n terms of an A.P.is m? : n? .

To prove : the ratio of mth and nth term is (2m —1):(2n — 1)

2
sum ofm terms  m”

" sumofn terms  n?
N 5 [2a+ (m — 1)d] B m?
F2a + (n— 1)d] n?
2a+(m—1)d m
= = —

20+ (n — 1)d n

Putm = 2m — 1 and n = 2n — 1, we get

2a + (2m —2)d  2m—1

= =
20+ (2n —2)d  2n—1

a+(m—1)d 2m-—1
a+(n—1d 2n—1

From equation (1) ,we get



Hence proved.

Question:13 If the sum of n terms of an A.P. is 31° + 57 and its m!" term is 164, find

the value of m.

Answer:

Given : If the sum of n terms of an A.P. is 3n” + 5n and its m" term is 164
Let a and d be first term and common difference of a AP ,respectively.
Sum of n terms = 3n* + 5n

= %[2{: +(n—1)d = 3n° + 5n

= 2a+(n—1)d=6n+ 10

= 2a+nd—d=6n+ 10

Comparing the coefficients of n on both side , we have

= d==6

Also , 2a —d = 10

= 2a—6=10

= 2a=10+6

= 2= 16



m th term is 164.

= a+(m—1)d =164
= 8+ (m—1)6= 164
= (m—1)6= 156

= m—1=206

= m=26+1=27
Hence, the value of m is 27.

Question:14 Insert five numbers between 8 and 26 such that the resulting sequence is

an A.P.

Answer:

Let five numbers be A,B,C,D,E.
Then AP =8, A, B.C, D, E 26
Here we have,
n==8ar=260n=7

= a4+ (n—1)d = a,

= 84+ (T—1)d=26

= 6d =18



Thus, we have A =a+d =8+ 3 =11
B=a+2d=8+(2)3=8+6=14
C=a+3d=8+(3)3=8+9=17
D=a+4d =8+ (4)3 =8+12 =20
FE=a+5d=8+(5)3=8+15=23

Thus, the five numbers are 11,14,17,20,23.

a?'t _|_ |L.Ii"t
Question:15 If a"~! + "1 is the A.M. between a and b, then find the value of n.

Answer:
ai‘t _|_ bi"t
Given : a1 + " 1is the A.M. between a and b.

a™ + L ﬂ',-|—b
ﬂ,"_l 4 IL.In—'l - 2

= 2(a" +b") = (a+b){a" t+ ")

= 20" + 20" = a" + a.b" 4+ b £ B
= 2a" + 20" —a" — b" = a.b" ! + b.a "}
—1

— 4 ht — ﬂ,.bn_i 4 boa™

= a" — b f‘LH_I —a b"_1 _ "



= a" Ha—b)=0""1a—0b)
=, {[”_1 _ EJ”_I
i1 i'I—].
= |— =1
)
= n—1=10
= n=1

Thus, value of nis 1.

Question:16 Between 1 and 31, m numbers have been inserted in such a way that the
. . . - f 1yt . .
resulting sequence is an A. P. and the ratio of 7th and (M — 1)" humbers is 5 : 9. Find

the value of m .
Answer:
Let AB,C......... M be m numbers.

Then, AP = 1,4, B, C.......... M, 31

Here we have,
=1 a2 =3l,n=m+2
= a+(n—1)d=a,

= 1+ (m+2—-1)d =31

= (m+1)d =30



30

= d= -
m+1
Given : the ratio of 7" and (m — 1:'rh numbers is 5: 9.
a+ (7)d 5
= - : = —
a+(m—1)d 9
1+ 7d )
= - : = —
l+(m—1)d 9

= 9(1+7d) =5(1+(m—1)d)
= 04 63d =5+ dmd — dd

Putting value of d from above,

a0 o 30 ~ 30
= 9+ 63( —) =5+ 54m — ] —9 :
m+ 1 m+ 1 m+ 1

= O(m+ 1)+ 1890 = 5({m+ 1) + 150m — 150

= 9m+ 9+ 1890 = d5m + 5 + 150m — 150

= 1890+ 9 — 5+ 150 = 155m — 9m

= 2044 = 146m

= m = 14

Thus, value of mis 14.

Question:17 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 instalment is of Rs. 100.

If the instalment increase by Rs 5 every month, second instalment is Rs.105.
Then , it forms an AP.

AP = 100,105,110, 115, ..o,

We have , a = 100 and d =15

a, =a+(n—1)d

gy = 100+ (30 —1)5

azg = 100 + (29)5

azy = 100 + 145

flay = 245

Thus, he will pay Rs. 245 in the 30th instalment.

Question:18 The difference between any two consecutive interior angles of a polygon

is 5° . If the smallest angle is 120° | find the number of the sides of the polygon.
Answer:
The angles of polygon forms AP with common difference of 5° and first term as 120° .

We know that sum of angles of polygon with n sides is 180(n — 2)



.‘.. 5'” — J.S[.:]I:.”- - 21]
T
—

720+ (n—1)d| = 180(n —2)

=[2(120) + (n — 1)5] = 180(n — 2)

1[240 + 5n — 5] = 360n — 720
235n + 5n? = 360n — 720

o — 12n+ 720 =10

n® — 26m + 144 = 0

n? — 16n — 9n+ 144 = 0
nin—16) — 9(n — 16)

=0

= (n—16){n—-9) =0

= n="916

Sides of polygon are 9 or 16.

NCERT solutions for class 11 maths chapter 9 sequences and series-
Exercise: 9.3

Question:1 Find the 20'" and n'" terms of the G.P

'I;It'.il

Answer:



firstterm = a

i =

b2 | 2

common ratio =r

7 1
T = %T e E
ay = ar !
oy = 2 ri]lzﬂ_l
b1 1]
= — | —
{IEJ 3 -.31[_;
5}
tlap = E
(i, = a.r1
5 1 n—1
fipg = —. | =
T 3 (2)
a1
tn = E'Zn—l
)
ﬂ:” -
2™ the nth term of G.P

Question:2 Find the 12th term of a G.P. whose 5! term is 192 and the common ratio is

2.



Answer:
Firstterm = a
common ratio =r=2
8t term is 192
I}.n—l

iy = d

ag = a.(2)571

1 =

1y = 3.I:2]1U

ajz = 3072 is the 12" term of a G.P.

Question:3 The 2", 8" and 11"" terms of a G.P. are p, q and s, respectively. Show

2
that ¢~ = ps

Answer:



To prove : 4 ?=ps

Let first term=a and common ratio=r

a5 = 0.1 = Proceeienn, (1)
g = A1 = Giieaieeeiinnn, (2)
{,[11 e |f'.[,j'"1{'I e TP |:|3].|

Dividing equation 2 by 1, we have

a.r'
art p
.

P

Dividing equation 3 by 2, we have

arl?® s
a.r’ q
v -
===
)

Equating values of * , we have

q s
P ]

&
= ¢~ = ps

Hence proved



Question:4 The 4'" term of a G.P. is square of its second term, and the first term is -3.

Determine its 7" term.

Answer:

First term =a= -3

4" term of a G.P. is square of its second term
= 1y = I:ag]z

— i a_ 7
= a1 = (.= 1]‘

Thus, seventh term is -2187.

Question:5(a) Which term of the following sequences: 2, 2*v"ﬁ: 4.,...25 1287

Answer:




n th term is given as 128.

fly, = (.1

=n—1=12

=n=12+1=13

The, 13 th term is 128.

Question:5(b) Which term of the following sequences: V/3,3,3V3, ..is 7297

Answer:

Given: GFP = v3,3,3v3, ........

a=+vV3 and r= i — 3

n th term is given as 729.

ay = a1

— 729 = /3.(/3)" !

— 729 = (v/3)"



= IZVE)IZ = [\,ﬁj”
=n=12

The, 12 th term is 729.

Lo Lo

11
—. =, R % !
Question:5(c) Which term of the following sequences: 3" 9 27" 19683

Answer:

11
Given : 30727

n th term is given as 19653

(i, = a.r1

I I,1 .
19683 33’

1
= =

1

=

1
19683 37

2 7

T,
Question:6 For what values of x, the numbers 7~ 2 arein G.P.?

Answer:



GFP

=1 b2
b2 | =]

Common ratio=r.

=1

e |m| I

w
|
=

o
Il
—_

= r ==l
Thus, for v = =1 ,given numbers will be in GP.

Question:7 Find the sum to indicated number of terms in each of the geometric

progressions in 0.15, 0.015, 0.0015, ... 20 terms.
Answer:
geometric progressions is 0.15, 0.015, 0.0015, ... .....

a=0.15,r=0.1, n=20

all —r")
=

1—7r

0.15(1 — (0.1)2

S =

1—0.1
L W 0.15(1 — {0.1)2")
N4 0.9
0.15 .
Soy = ——(1 — (0.1)2
20 [].9‘ A 1 ]

15 .
Son = —(1 — (0.1}
20 9[]‘ A ] ]



) | 20
San = Eu-o.ﬁ”j

Question:8 Find the sum to indicated number of terms in each of the geometric

ST 13T TS
progressions in Vi EJ. SRV {....n terms

Answer:

GP = \fi \fﬂ: 3\!’?: ...............

a =7 and r=22 =3
VT
all —r")
“‘i'lz.—
1 —r
. *-.f?lil — \.fﬁ”]
e 1—\;"’5
i \,ﬁ[l—\fﬁ”j 1++/3
.‘J‘I”: — =
1 —+/3 1++3
/7(1 —/3")
_ Wl AY
=YV,
. 3 L+ V3)
/T(1 — /3" .
Sn = A _L\j .IZ]-"_UEJ
Irdh /2
5'” _ W “kll—i_ W 3} (xﬂ” B 1:'

Question:9 Find the sum to indicated number of terms in each of the geometric

@ ; P :
progressions in —, " —a®, ..nterms(ifa # —1)
Answer:

The sum to the indicated number of terms in each of the geometric progressions is:



GFP =1, —a. r:z: —a?

a=1 and r= —a

all —r™)

1 —7r

b |

B 11— {—a)")
11— (—a)

=

=N

o _ 11 —({—a)™)

l+a

} 1 —{—a)"
i’ﬁu =

1+n

Question:10 Find the sum to indicated number of terms in each of the geometric
progressions in 2% 2" terms(if = # £1]

Answer:

1
and r =

all —r")

1—r
Ea[l 4 |(22:|”]J
Ty 1—a?
E'E’I:]. .E'E”j
T TI

11

(2 +3%)
Question:11 Evaluate k=1



Given :

11

Ejm—ﬁi

k=1

11 11 11

(2 +3F) = 3—22?

k=1 k=1 k=1
11

—22 % aF. (1)
k=1

11

23L=31 32_3&_ 311

k=1

These terms form GP with a=3 and r=3.

all—r")
B
_3(1-3"
13
~3(1—3")
o — _—3
p 11
g, =38 -V =Z3k
" 2 k=1
11 "
k 331 —
2[2_3 ‘JZH_&M 1)
k=1 2

39

Question:12 The sum of first three terms of a G.P. is 10 and their product is 1. Find the

common ratio and the terms.



Answer:

39

Given : The sum of first three terms of a G.P. is 10 and their product is 1.

4l
—, 1, ar

Let three terms be

all —r")
T

o all =) 39
Sp=——— =

1—r 10
a 39
—+a4ar = —....... 1
r 10

Product of 3 terms is 1.

1 _
—xaxar =1
-

= a° =1
=a0=1
Put value of a in equation 1,

S ltr=

r 10
10(1 +r + rzj = 39(r)
= 10r% — 297 + 10 =0
= 10 — 25r —4r + 10 =10

= or(2r —5)—2(2r—5) =10



[y Y Y

[y Y Y

5]
The three terms of AP are 2
Question:13 How many terms of G.P. 3, 32: 3’ , ... are needed to give the sum 1207

Answer:

Sum =120

These terms are GP with a=3 and r=3.

—80 = (1 — 3")

= 3" =1+ 80 =8l

= n =



Hence, we have value of n as 4 to get sum of 120.

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

G.P.

Answer:

5 - e
Let GP be @ ar, ar’, ar®, ar®, ar® ar®..................

Given : The sum of first three terms of a G.P. is 16
a+ ar + ar’ = 16

= all+7r+77) =16, (1)
Given : the sum of the next three terms is128.

ar® + ar? + ar’ = 128

= ar* (1 +7r+r3) =128 i, (2)

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




Putting value of r =2 in equation 1,we have
= all +2+2%) =16

= al7) =16

16
= o= —
i
) all —r")
Sp = ; -
1 —1
Lo
-5'a| = — ; :
1—-2
"—”n = J:_._&[E” - H
i

Question:15 Given a G.P. with a = 729 and 7" term 64, determine 57
Answer:
Given a G.P. with a = 729 and 7" term 64.

ay = ar"l

= 64 = 729571

s 64
=70 = —
729
6
- 2
6
===
*=(5)
9
=7 ==
3
all —r™)



720(1 — (2
5 729(1 Ea} )
I=3
—aq(1 _ 2 T
§ = 729(1 1 (5))
3
ol _ 9T
5T=3><?29(3 3?“)
S = (3"-27)

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

4 times the third term

Answer:

Given : sum of the first two terms is — 4 and the fifth term is 4 times the third term

Let first term be a and common ratio be r

5 = 4.0y

1 31

= a.r’ " =4d.ar

: 2
= ar® = 4.a.r



If r=2, then

all —r™)

1 —7r

b |

= al—3) =4

—4
= 1= —
3

If r=-2, then

all —r™)

1 —7r

b |

1 (9 2
N all | 21°) _ 4
1—(-2)

3

= a[—3) = —12

—12
= a0=——=4
—3
—4 —8 —16
Thus, required GPis 3 ~ 3~ 3 =7 ord, —8,—16,-32, ..........

Question:17 If the 4", 10", 16" terms of a G.P. are x, y and z, respectively. Prove

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



Answer:

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

Let first term=a and common ratio =r

Ay = QT> = Torreoeereeeaen (1)
[ i
1o = @1 = Yeoeoieinnn, (2)
15 o
1 = 0.7 = Ziiiiiiiiieaeennn, (3)

Dividing equation 2 by 1, we have

ar’ oy

Dividing equation 3 by 2, we have
ar® oz

ar’  y

=rt="=C

Equating values of 4, we have

y _z
r oy

Thus, x,y,z are in GP

Question:18 Find the sum to n terms of the sequence, 8, 88, 888, 8888... .



Answer:

8, 88, 888, 8888... is not a GP.

It can be changed in GP by writing terms as

.S” =8+ 88+ 888+ 8888+ ... to n terms
8
S = 5[0+ 99+ 999 + 9990 + . ]
} 8 . P i3 cend
S = 5[(10 = 1) + (107 = 1) + (10° = 1) + (10" = 1)+ i ]
. 8 . 13 ;. : :
S = Sl(104+ 102 +10° + ... D (L LA T, )
8.10(10" — 1)
5 = —]— " (n)
=51 ™
8 10(10" — 1
5, = Sy,
9 9
80 5
S, = —(10" —1) — 2

Question: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:
; - w) -] = 4 . J.
Required sum =2 x 128 +4 x 32+ 8 x 8+ 16 x 2+ 32 x 5
o ) , _ 1 1
Required sum =64 [4+2+ 1+ 5t 5
1 1
4,2,1, -, —
Here, 2" 2%is a GP.



first term =a=4

common ratio =r

1
r=—
2
o all—r")
[ J__j.
o= (HY
.‘J‘Ii:—l—'
1—3
41— (1)
540 ()
3
55 <01 1 )
o = ol — E _
H-—Sf:ﬂ]
S5 = 8(35)
} 31
S =7
: Rkl
Reguired sum = 64 [T]

Required sum = 16 x 31 = 496

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

sequences @ ar, ar’, ..ar"! and A, AR, AR?...AR"" form a G.P, and find the

common ratio.
Answer:

To prove : @A, ar AR, ar? AR ) is a GP.



second term ar AR
, = =i
first term aA

third term ar AR?
: = =rh

second term ar AR

Thus, the above sequence is a GP with common ratio of rR.

Question:21 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 first term be a and common ratio be r.

3

2
(1 = M.y = ar, iy = ar-, dy = ar

Given : the third term is greater than the first term by 9, and the second term is greater

than the 4'"by 18.
ag = a; + 9

&
= ar‘-=a+9

(y = aq + 18

- T
= ar = ar” + 18

i - @ 1o !
= ar(l —r*) =18, 2

Dividing equation 2 by 1 , we get



Putting value of r , we get

da =a+ 9

= da—a =29

= 3a=19

= a1 =243

Thus, four terms of GP are 3. —6, 12, —24.

h _th tf .
Question:22 If the Pr " ffr Lot terms of a G.P. are a, b and c, respectively. Prove

that a? "H"PCP T = 1

Answer:

To prove : ad "h" FCP 1 =]

Let A be the first term and R be common ratio.
According to the given information, we have
ap = AR =g

oy = AR =y

(i, = AR 1=¢



LH.S:a? "o FCP

AT pla-riip-1) qr—p plr-pilg-1) gp—q plp—qir-1)
— A9—THr—pitp—q plap—rp—gir)+rq—pgtp—r)+(pr—p—gqrtg)
— A" R — 1 —RHS

Thus, LHS = RHS.

Hence proved.

Question:23 If the first and the nth term of a G.P. are a and b, respectively, and if P is

the product of n terms, prove that P? = (ab)™

Answer:

Given : First term =a and n th term = b.
Common ratio =r.

To prove : P* = (ab)"

3 gt

2
Then , GFP = a,ar ar® ar”, ar’, ...

Ay = @ T = B, 1
P = product of n terms

?)

P = (a).(ar).(ar?).(ar

P=(aada........ a)((1).(r).(r3).(r



Here, I +2+......... (n—1)is a AP.

n / .
sum = — [2a + (n — 1)d]

=

n—1__ ) _ iy
= [2(1) +(n—1—1)1]
n—1

- [2+n— 2]

n—1

-2

_ nin—1)

N 2

Put in equation (2),
. . nln—1}

P=(a")(r z

PE _ Irﬂzn :Ilrj‘”"r”_”]j

Pt = [{:.n.}'”'_l’j”
'? i
P =(a.b)"

Hence proved .

Question:24 Show that the ratio of the sm_fm of first n terms of a G.P. to the sum of

/ 1 3th I th .
terms from (12 + 1) to (2n)"" term is 7
Answer:

Let first term =a and common ratio =r.



all — ")

sum of n terms = .
—_— jl"

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

Sum of terms from (n+1) to 2n.

- “h|_13E1'_}Jq
n = 1 —r

n+1-1

Aip+1) = a.r = ar”

all —r'") 1—7r

: X -
Thus, the required ratio= 1 —7 ar™(1 — ")

1

j.-ill

Thus, the common ratio of the sumlof first n terms of a G.P. to the sum of terms

from (1 + 1) to (2n)" term is 7 .

Question:25 If a, b, cand d are in G.P. show

that IZ{I2 + b + f.'z_],l[lbz +c% + ffzj = (ab + be + f:{sz.
Answer:

Ifa, b, cand d are in G.P.

be=ad.................... (1)
b = ac..ccccoieiiiinnn, (2)
e =bd.i (3)

To prove : (a® +0* + A+ 2+ d) = (ab + be + ed)?.



2

RHS : lab + be + ed)
— (ab + ad + ed)?,
= (ab+d(a + €))%

= a’h® + d*(a + ¢)* + 2(ab)(d(a + ¢))
= a’b® + d?(a® + % + 2ac) + 2a’bd + 2bed

Using equation (1) and (2),

= a?bh? + 2ac? + 2% + d2a? + 24202 + 2P

= {Izbz + {Igfrg + {szrz + bzfrz + Ibzf.'z + {fzﬂz + dzbz + rfgbz + {fszz
— a’b® + a?? + A2 d® + BP0+ 0P+ PP+ 0+ P+ dEP
= f:z[bz . rfz_] + EJEI:EJ2 +ct {32] + 62[52 +c? 4 ffz_]
=P+ +d)(a® + 0+ %) = LHs

Hence proved

Question:26 Insert two numbers between 3 and 81 so that the resulting sequence is

G.P.
Answer:
Let A, B be two numbers between 3 and 81 such that series 3, A, B,81 forms a GP.

Let a=first term and common ratio =r.



coay = art!

ol 3.0

w4
—_
I

The, required numbers are 9,27.

ﬂn—i + bn—l
Question:27 Find the value of nso that  @" + 5"  may be the geometric mean

between a and b.
Answer:
Mofaandbis m@.

Given :

n+1 n+1
a +0
a™ 4+ b"

Squaring both sides ,

n+l , pn+l 2
(H n En ) = ab
L



(@ "2 = (@ + ) ab

= (@2 4+ B2 42 ) (a2 4 B2 2.7 ab

= (a2 4 B2 40 ) o (@ 4 @b 4 20t
= (@2 4 522) = (@b + a b2

=, aEn—E _ nl'2:1—1 b= ﬂ“bzn—l _ bzn—E

—, :‘12”_1 [t‘l . EJ]I _ b?n—l[a . EJ:I

=2n+1=

= 2n=—1
—1

=n=—
2

Question:28 The sum of two numbers is 6 times their geometric mean, show that
numbers are in the ratio (3 + 2v'2) 1 (3 — 2v/2)

Answer:
Let there be two numbers a and b

geometric mean = V ab



According to the given condition,

a+ b= 6vab
(a+b)2=36(ab) (1)

Also, (a — b)* = (a +b)? — dab = 36ab — 4ab = 32ab

(a —b) = v32Vab

(@—b)=4v2vVab 2)
From (1) and (2), we get

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

a=(3+2v2)Wab

Putting the value of 'a' in (1),
b=6vab — (3 +2v2)Vab

b= (3—2v2)Vab

a  (3+2v2)ab

b (3 —2v2)\/ab

_ (3+2v2)
b (3-2V2)

| =

Thus, the ratio is (3 + 2v/2) 1 (3 — 2v2)

Question:29 If A and G be A.M. and G.M., respectively between two positive numbers,
A+ (A+G)(A-G)

prove that the numbers are



Answer:

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

Two numbers be a and b.

a+b

AM = A=

]

2 2

We know (@ — b)° = (a+ b)° — dab
Put values from equation 1 and 2,

(a —b)? =447 — 4G

(a —b)? =4(4%2 - G?%)

(a —b)? =4{A+G)(A-G)

(a—b)=4/(A+G)(A-G)

From 1 and 3, we have

20 =24+ 2,/(A + G)(A - G)

=n=A+ w._,ff[-i +G)A—-G)

Put value of a in equation 1, we get



h=24—A— /(A +G)(A-G)

=b=A—/(A+G)(A-G)

i ;
Thus, numbers are -1 = V(A4 + G)(A = G)

Question:30 The number of bacteria in a certain culture doubles every hour. If there
were 30 bacteria present in the culture originally, how many bacteria will be present at

the end of 2nd hour, 4th hour and nth hour ?

Answer:

The number of bacteria in a certain culture doubles every hour.It forms GP.
Given : a=30 and r=2.

ag = ar> ! =30(2)? = 120

a5 = a.r’ ! = 30(2)* = 480

ap+1 = a.r" T = 30(2)"

Thus, bacteria present at the end of the 2nd hour, 4th hour and nth hour are 120,480

and 30(2)" respectively.

Question:31 What will Rs 500 amounts to in 10 years after its deposit in a bank which

pays annual interest rate of 10% compounded annually?
Answer:

Given: Bank pays an annual interest rate of 10% compounded annually.



Rs 500 amounts are deposited in the bank.

At the end of the first year, the amount

con (4L N
= 500 (l + 1[]) = H00(1.1)

At the end of the second year, the amount = 200(1.1}{1.1)

At the end of the third year, the amount = 200(1.1)(1.1)(1.1)

At the end of 10 years, the amount = 200(1.1)(1.1)(L.1)........ (10times]
— 500(1.1)1

Thus, at the end of 10 years, amount = 12s.500(1.1)"°

Question:32 If A.M. and G.M. of roots of a quadratic equation are 8 and 5, respectively,

then obtain the quadratic equation
Answer:
Let roots of the quadratic equation be a and b.

According to given condition,

anr = b g
= (a+b) =16
GM = vab =5

= ab = 25



We know that > — z(sum o f roots) + (product of roots) = 0

72— 16+ 25 =10

Thus, the quadratic equation = w2 — 161 +25 =0

NCERT solutions for class 11 maths chapter 9 sequences and series-

Exercise: 9.4

Question:1 Find the sum to n terms of each of the series

inl x24+2x3+3x4+4xd+ ..
Answer:
theseries:lxﬂ—ﬂxg—gx;l-t-'-lxa—...

nthterm=n(n +1) = a,

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

6 2

nin+1) f(2n+1) 1
9 3




=nh;&](@n+;+ﬂ)

n[n;— 1) ([Zn;— 4])

=ﬂn+ﬂ(m;m)

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

Question:2 Find the sum to n terms of each of the series

inl ®x2x3+2x3x4+3x4dxd+ ...

Answer:

theseries=1 ¥ 2x 3+2x3x4d+3 x4 x>+ ..

nthterm = (n + 1)(n+2) = a,

S, = Zak = ZF‘:[F‘: +1)(k +2)
k=1 k=1

1

T Tt
= FrS-I—BZ:kz-I—EZIr
1 k=1 k=1

k=

nn+17% 3nn+1)(2n+1) N 2n(n+1)

|73 | ° 6 2
_ _@_‘_‘_n[nﬂ—l;@nﬂ—l] (1)
n(n+1)] nin+1)

- 2 ( 2

+(2n+1) +2)



~ [nln+1)] (n3+n+4n+2+4)

L 2 2
- M (n® + 5n + 6)
- M (n*+2n+3n + 6)
_ M (n(n +2) + 3(n+2))
_ M (n+2)(n +3))

_ [nln+ D+ 2)(n+ 3}}
4

Thus, sum is

nin+1){n+2)(n+ 3]}
1

Question:3 Find the sum to n terms of each of the

series 3 x 12 45 x24T x +....+20°

Answer:
theseries 3 x 12+ x 22+ Tx +.... +20°

nth term = (27 + 1][32] =23+ n?=aq,

n

S, = Zak = i 202 + k2
k=1

k=1



[mu—l] nin+1) I?'n,—l]

uln,—l } ulu—llhz—l]

‘nin+1)] | . (2n + 1)
== IJLIJL—l_’J—TTJ

r i = T i ¥ T I &
nin+1)| (In"+3n+2n+1)
2 3

nin+1)] (3n?+5n+1)
2 3

nin+1)(3n%+5n+1)
]

Thus, the sum is

nin+ 1)(3n2+5n+1)
6

Quesltion:4 Fi1nd the SU{n to n terms of each of the series
A _|_ €1
inl =2 2=x3 3=x4

Answer:
Series =
1 1
1 =2 2 %3 3 xd
1 1 1
ntterm= —— =~ —

nin+1) n n+1



]
iy
|
— ]
|
[

_1 1
flay = E —'E
1 1
iy = — — —
S T
1 1
ly, = — —
n n+1
1 1
a1 + a2 Fa3 + = \7| = |71
n+1-—1
"-?I:—.
n+1
_on
Tt

Hence, the sum is

5 — 1 |
n+1
Question:5 Find the sum to n terms of each of the series in 5° + 6% + 7% + ... + 20°
Answer:
series = 57 + 62 + 72 + ... + 20?

nthterm = (n +4)* = n* + 8n + 16 = a,

m m
Sn - Zﬂk - ZI:'IL' L ‘”2
k=1 k=1



I
-
[
I
[
o
I
—
]

k=1 k=1 k=1
1N (9 1 - -
_ nin l:l.h” 1) _ 8n(n 1) + 16n
§ 2
16th term is (16 + 4)* = 20°
16(16 +1)(2(16)+1 2A16)(16 +1
S5 = — ']i 19)+1) , 310X 7’—15[15)
6 2
16(17)(33 8.016)(17
Sip = — ;‘“ ) . & j" D 4 16(16)

S = 1496 + 1088 + 256

Hence, the sum of the series 52 + 6% + 7%+ ...+ 207 is 2840.

Question:6 Find the sum to n terms of each of the

series 3 x 8+ 6 x 11 +9 x 14+ ..

Answer:

series=3 x5 4+0x 11 +9 x 14+ ..

=(n th term of 3,6,9,........... ) % (nth terms of 8,11,14,.......... )

nth term = 3n(3n + 5) = a,, = 9n? + 15n

s s
S, = Z ap = Z 3k(3k + 5)
k=1

k=1

n

1
—9% 12115 Z e
1 k=1



9.n(n+1)(2n+ 1) N 15.n{n + 1)
6 2

3nn+1)(2n+1) 15n(n+1)
2 - 2
nin+1)

= T[3[Zn—|— 1) + 15)

3. 1
=¥[2n+1+5]

_ 3.!1(!;—!— 1) (21 + 6)

_ Mz (1 + 3)

3nn+1)(n+3)

Hence, sum is = 3.11{n + 1) (n + 3)

Question:7 Find the sum to n terms of each of the series
in 12+ (12 +2%) + (12 + 22+ 32)...

Answer:

series = 12+ (12 +£2%) + (12 + 22 + 3%)...

112 1
@ =12+ 22+ 3%+ nzz"’l(”+ )(2n + 1)

n th term = 6

n(2n® +3n+1) B 2n® + 3n% + n
6 B 6

3
s, =Z:f1g ZZI _|_3; + &
k=1




1 [}1[}1 + H} 2 nin+1)2n+1) 1n(n+1)
3=

2 2 § ] 2
nin+1)] nin+1) 2n+1 l‘]
= | €1 4 —
§ ) 2 2 27
o, . 9 . : :
nin+1) o —n,—.ZN,—l—l1J

6 ) 2

o IR . .
nin+1) ,}1‘—}1—3}1—3]
— |

5 %, 2 Iy

(nin+1)] nin+1)+2(n+1)
]

]

nn+1)] (n+1){n+2)

6 ) 2

(n(n+1)%n+2)
12

Question:8 Find the sum to n terms of the series in Exercises 8 to 10 whose nth terms

is given by (1 + 1)(n +4)
Answer:
nth terms is given by 72(1 + 1)(n + 4)

; ah T - : _ 1
a, =n(n+1)(n+4) =n(n®+5n+4) =n®*+5n+4n

S, = i:a,;. = i:ﬁ;[ﬁ; + 11k +4)
k=1 k=1



- I .. . X .
nin+1) dnn+1)2n+1) 4nin+1)
2 6 T2

- I . .
nin+1) hnln+1)(2n+ 1) ) _
- — + : +2n(n+1)
2 G '

(n(n+1)] nin+1) 5(2n+1)
= ( + . +4)
2 2 3

~ [nln+1)] (3”,2 +3n+20n + 10 + 34)
6

]

[n(n+1)] (3}12 + 23n + 34)
6

= | == (3n* + 23n + 34)

Question:9 Find the sum to n terms of the series in Exercises 8 to 10 whose nth terms

is given by
Answer:

nth terms are given by % + 2"

2
i, = n° + 2"

n n

. 9

Sp = E (g = E k= +
k=1 k=1 k

m
}nru'
1

This term is a GP with first term =a =2 and common ratio =r =2.



k=1

nin+1)(2n +1)
6

Thus, the sum is

; o -'.} .
- mnln l?JL._.J‘l H L9(9n _ 1_‘1

=y — Sl =

6

Question:10 Find the sum to n terms of the series in Exercises 8 to 10 whose nth terms

is given by (2n — 1)?

Answer:
1’ 2
nth terms is given by (272 — 1)*,

iy = |:'311 — J.]Jz = 41‘12 +1—4n

k=1 k=1 k=1

dnn+1)2n+1) 4nin+1)
= — -

6 2

2n(n+1)(2n+1) )
= - 3 - —2nn+1)+n




2in+1)(2n + 1)

=n —2n+1)+1
[ g [ )+ 1]
,4}12—6}1—2—6}1—6—3
= n| )
3
,4}12—1
3

(2n+1)(2n —1)
= n| )
3

NCERT solutions for class 11 maths chapter 9 sequences and series-

Miscellaneous Exercise

Question:1 Show that the sum of and [m — ”.ﬁm terms of an A.P. is equal to twice

the m'"term.

Answer:

Let a be first term and d be common difference of AP.
Kth term of a AP is given by,

ap =a+ (k—1)d

i lpen =a+(m+n—1)d
Copep=a+{m—n—1)d

y =a+ (m—1)d

Opipn +0mpn=0a+m+n—1d+a+(m—-—n—1)d



= 2a+ (2m — 2)d

20a +(m — 1)d)

= 2.0,

, th , th . .
Hence, the sum of |71t + n)™ and (M —n)™" terms of an A.P. is equal to twice

the m'" term.

Question:2 If the sum of three numbers in A.P., is 24 and their product is 440, find the

numbers.

Answer:

Let three numbers of AP are a-d, a, a+d.
According to given information ,
a—d+a+a+d=24

Ja = 24

= a==8

(a —d)ala + d) = 440

= (8 —d)(8+d) =55



= (64 — d%) =55

= d> =64 —55=9

= d= =3

When d=3, AP=5,8,11 also if d=-3 ,AP =11,8,5.
Thus, three numbers are 5,8,11.

Question:3 Let the sum of n, 2n, 3n terms of an A.P. be 51, 2. 53 | respectively, show

that Sz = 3(5z — 51)
Answer:

Let a be first term and d be common difference of AP.

. n / . . .
Sp=—-[2a+(n—1)d =51 1

) 2n ) _ .

Son = T[Ea +(2n—1)d] = Saciiiiii 2
i an ) i

S, = T[En +(B3n = 1)d] = S3. 3

“

Subtract equation 1 from 2,

2
So— 51 = En[ﬁﬂ +(2n — 1)d] — %[2({ + (n— 1)d]

= %[-—1& + dnd — 2d — 2a — nd + ]

= %[2{: + 3nd — d

= %[EH + (3n — 1)d]



e : dn " . .
S35 — 5 = ?[Eﬂ + (3n— 1)d] = Sy

Hence, the result is proved.

Question:4 Find the sum of all numbers between 200 and 400 which are divisible by 7.
Answer:

Numbers divisible by 7 from 200 to 400 are 203,210, ............. 399

This sequence is an A.P.

Here , first term =a =203

common difference = 7.

We know , n = @ + (n—1)d

399 =203 + (n—1)7

= 196 =(n—1)7
= n=28+1=29

Sh= %[EH + (n—1)d]

29
= 5-[2(203) + (29 — 1)7]

= 29 x 301



= 3729

The sum of numbers divisible by 7from 200 to 400 is 8729.

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

Answer:

Numbers divisible by 2 from 1 to 100 are 2. 4.6
This sequence is an A.P.
Here , first term =a =2
common difference = 2.
We know , @n = @ + (11— 1)d
1000=2+({n—1)2
= 08 =(n—-1)2
= 49=(n-—1)
= n=49+1=230

1

S, = 5 [2a + (n — 1)d]

50
" 12(2) + (50 — 1)2]

2

50
%[2[2) +49(2)]



|

[}
n
n
=

Numbers divisible by 5 from 1 to 100 are 5,10,15
This sequence is an A.P.

Here , first term =a =5

common difference = 5.

We know , @n = @ + (11— 1)d
1W00=5+(n—-1)5

= 95 =(n—-1)>

= 19=(n—-1)

S — g[ﬂﬂ + (n— 1)d]

[t
_
f—

= —[2(:

L=

) +19(5)]

L\.'J|



Numbers divisible by both 2 and 5 from 1 to 100 are
This sequence is an A.P.

Here , first term =a =10

common difference = 10

We know |, @n = @ + (11— 1)d

100 =10+ (n —1)10

= 90 =(n-—1)10

= 0= (n-1)

= n=9+1=10

S, = %[EH + (n—1)d]

=5 x 110 = 530
. Requared sum = 2550 + 1050 — 550 = 3050

Thus, the sum of integers from 1 to 100 that are divisible by 2 or 5 is 3050.



Question:6 Find the sum of all two digit numbers which when divided by 4, yields 1 as

remainder.
Answer:

Numbers divisible by 4, yield remainder as 1 from 10 to 100
are 13. 17, a7

This sequence is an A.P.

Here , first term =a =13
common difference = 4.

We know , @n = @ + (11— 1)d
07T =13+ (n—1)4

= 84 =(n-1)4

= 2l =(n—1)

L= %[EH + (n—1)d]

22
- T['.2[13_] + (22 — 1)4]

“

[t
=2

[2(13) + 21(4)]

Lx.':|



=11 x 110
= 1210
The sum of numbers divisible by 4 yield 1 as remainder from 10 to 100 is 1210.

Question:7 If f is a function satisfying f (x +y) = f(x) f(y) for all x, y € N such that f(1) = 3

and

T
Z flz) =120
r=1

, find the value of n.

Answer:

Given : f (x +y) = f(x) f(y) for all x, y ¢ N such that f(1) = 3
fl1)=3

Taking® =¥ = 1 we have

Fl+1)=f(2) = f(1)* f(1) =3%3=9

Fll+1+1)=fl1+2)=f(1)*f(2)=3+«9=27

is3: 9,27, 81, o forms a GP with first term=3 and common

ratio = 3.



3(1— 3"
120 — 2= %)

-3

—80 = (1 - 3")
—80 — 1 = (—3")

Therefore, 1 = 4
Thus, value of n is 4.

Question:8 The sum of some terms of G.P. is 315 whose first term and the common

ratio are 5 and 2, respectively. Find the last term and the number of terms.
Answer:

Let the sum of some terms of G.P. is 315 whose first term and the common ratio are 5

and 2

a(l —r™)
1—r



63 = (1— 27

63— 1= (—2")

_64 = (—2")

2" = 64

Therefore, n = 6

Thus, the value of n is 6.

Last term of GP=6th term = a.r" ! = 5.2> = 5 % 32 = 160

The last term of GP =160

Question:9 The first term of a G.P. is 1. The sum of the third term and fifth term is 90.

Find the common ratio of G.P.
Answer:

Given: The first term of a G.P. is 1. The sum of the third term and fifth term is 90.

=1

2 2
iz = a.r- =T a5 = i'[.}‘-l = }‘-1

2



—11{@

[
[}

2= 10019
r =43
Thus, the common ratio of GP is =3 .

Question:10 The sum of three numbers in G.P. is 56. If we subtract 1, 7, 21 from these

numbers in that order, we obtain an arithmetic progression. Find the numbers.
Answer:

Let three terms of GP be . (7" ar”.

Then, we have a + ar + ar? = 56

all +r+r?) =56
a—1,ar —7,ar® — 21 from an AP.
car—T—(a—1)=ar? =21 — (ar — 7)

- ; 3 . -
ar — 71 —a+1=ar*—21 —ar + 7

> : -
= ar:- —2ar +a0==

2 o
= ar- —ar —ar +ia =1

o ) ; -
= alr* —2r+1)=28



= a(r? —1)? =

o0
N

From equation 1 and 2, we get
=T —2r+1)=1+7r++

=T —1dr+7T—1—r—1=0

= 2% —dr—r+2=0
= 2r(r—2)—1{r—2)=0

= (r—2)(2r—1)=0

|
b
|
[

If r=2, GP = 8,16,32

If r=0.2, GP= 32,16,8.

Thus, the numbers required are 8,16,32.

Question:11 A G.P. consists of an even number of terms. If the sum of all the terms is

5 times the sum of terms occupying odd places, then find its common ratio.

Answer:

Let GP be -41 : -42: -{3: """"""""""" 4EFI



Number of terms = 2n

According to the given condition,

(Ag, Az, Az Ao ) = 5l A, Az A9, 1)
= (A1, Az, Azy o) — 5l AL Agy A9,-1) =0
= (Ao, Ay, Ay o o) =4 Ay, Az, A9,-1)

2
Let the be GP as @; @1, 7™, ...,

ar(r™ —1)  dalr" —1)
= —
r—1 r—1

= ar = 4a
=r=4
Thus, the common ratio is 4.

Question:12 The sum of the first four terms of an A.P. is 56. The sum of the last four

terms is 112. If its first term is 11, then find the number of terms.

Answer:

Given : first term =a=11

Let AP be 11,11 +d, 11+ 2d, 11+ 3d, ..o 11+ (n—-1)d
Given: The sum of the first four terms of an A.P. is 56.

1T+11+d+11+2d+ 11+ 3d = 56



= 44+ 6d = H6
= 6d =56 — 44 = 12
= 6d = 12

= d=2

Also, The sum of the last four terms is 112.

HH+(n—4)d+11+(n—3)d+11+{n—-2)d+ 11+ (n—1)d =112
=44+ (n—4)2+(n—-3)24+(n—-2)2+(n—1)2=112

= dd+2n-8+2n—-6+2n—-4+2n—-2 =112

= 44+ 8n — 20 = 112

= 24+ 85n =112

= 8n=112—-24

= 8n = 88

=n=11

Thus, the number of terms of AP is 11.

Question:13 If then show that a, b, c and d are in G.P.

Answer:



Given :

a+br b+cr c+dr
= = (i #£ 0)

a—br b—cr c—dr

Taking ,

a+ bx B b+ cx

a—br b—cx

= (a+br)(b—cx) = (b+cr)la— br)
= ab + b*r — bex® — acr) = ba — b2z + acx — bex?

= 2h%r = 2acx

Taking,

b+rcxr c+dr

b—cr c—dr

= (b+cr)(c —dz) = (e + dz)(b — cx)
= be — bdr + 2z — cda® = be — ¢ + bdr — cdx?®

— hdr = 2c%r



From equation 1 and 2 , we have

Thus, a,b,c,d are in GP.

Question:14 Let S be the sum, P the product and R the sum of reciprocals of n terms in

a G.P. Prove that P2R" = §"
Answer:
Ler there be a GP = . ar. m‘g, A7, e

According to given information,

alr' —1)

r—1

Il IR, N R
P=a % J1.tl 1)

1 1 1 1
R==4—+—5 + i 1

i1 (17 e arh

n—1 n—2 n—d3

7 + 7 +r — r+1
R =

a1
1 1{r" —1)

"= 0 -

a.rh- r—1

To prove : P?R" = §"

LHS : PZR"



(¥ — 13"

amn .}‘”"r”_”.I:}‘ — 1)n

9 s _ A
— gl pnin 1)

(P — 1)"
=a'—
(r—1)7
alr™ —1)\"
- (r —1)
=S5"=RHS

Hence proved

Question:15 The pth, gth and rth terms of an A.P. are a, b, c, respectively. Show that
g —r)ja+(r—plb+(p—gle=20

Answer:

Given: The pth, qth and rth terms of an A.P. are a, b, c, respectively.

Toprove: (¢ —T)a+ (r —plb+(p—qlc =0

Let the first term of AP be 't' and common difference be d

ay =t+(p—1)d=a....c.c.oooinn, 1
g =t+(g—1)d="b.....ooin, 2
a, =t+(r—1ld=ciiiiiiiinnn 3

Subtracting equation 2 from 1, we get

(p—1—g+1l)Jd=a—0b



= (p—gld=a—>

= = s 4

Subtracting equation 3 from 2, we get
(g —1—r+1ljd=b—c¢
= (q—rjd=b—c

:-{f:b_(: ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 5

Equating values of d, from equation 4 and 5, we have
a—b b—c
P— N q—r"
a—b b—c
= = .
p—4q q-—r

d =

= (a—bllg—7)=(b—c)lp—q)

= ag —ar —bg+ br = bp—bg —cp + ¢cyq
= ag —ar +br=bp—cp+cyq

= aqg —ar+br—bp+cp—cqg=10
=alg—r)+blr—p)+clp—g) =10
Hence proved.

11, 11 11
(- +=)bl=+—)el=+7)

i
Question:16If & ¢ c  a a b areinA.P., prove that a, b, c are in A.P.



Answer:

1 1 1 1 1 1
) T ] (e R e
Given: a[b c]' [r; ajc[a b]are in A.P.
ab? + b2 — afec — a?b b+ cta — b2a — bc
( - )= - )
abe abe

= ab? + b2 — ac — a2b = b+ cBa — BPa — be

= 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) + be(c — b)
= (b—a)(ab+ c(b+a)) = (c— b)(alc+ b) + be)

= (b— a)(ab+ cb+ ac) = (c — b)(ac + ab + be)

= (b—a)=(c—b)

Thus, a,b,c are in AP.

Question:17 If a, b, ¢, d are in G.P, prove that (a" + 8"}, (8" +¢"), (¢" + d") are in
G.P.

Answer:

Given: a, b, c,d arein G.P.

To prove: (a™ + "), (b" + "), (" + d") are in G.P.



Then we can write,

B2 = Ao, 1
= b 2
Al = B 3

Let (" + "), (0" + "), (¢" + d") be in GP
(b" 4+ ") = (a™ + ™) (" + d")

LHs: (0" +¢")?

(" + ") = ™" + ™ + 207"

(b 4+ c™)? = (B2)" + ()" + 207"

= (ac)™ + (bd)™ + 2b™c"

=a"c" + 0" + a"d" + b"d"

=c"(a" +0") +d"(a" +b")
=(a"+b")(c"+d")= RHS

Hence proved

Thus, (a™ + "), (0" + "), (" + d") are in GP



Question:18 If a and b are the roots of-f'2 —3r+p=10 gnd c, d are roots

of r* —12r + ¢ =10 where a, b, ¢, d form a G.P. Prove that (+p):(q-p)=17:15.
Answer:

Given: a and b are the roots of > — 3z +p = 0

Then, @ +b=3 and ab=p........... 1

Also, ¢, d are roots of =122 +¢ =0
c+d=12 and cd=q.....ccccc.cooee.. 2

Given: a, b, c,d forma G.P

) .
Let, @ =T, b=ar.c=ar",d= o

From 1 and 2, we get
r+rr =3 and ol ot =12
=r(l+r)=3 .i!'j"2I:1 +r)=12

On dividing them,

(1 +7) 12

r(l+r) 3
= r? =1
= r=42

When , r=2 ,



When , r=-2,

CASE (1) when r=2 and x=1,

ab = r2r =2 and ecd = %7 = 32
Lg+p  32+2 34 17
g—p 32—-2 30 15

ie.(q+p):(q—p)=17:15.

CASE (2) when r=-2 and x=-3,

ab = 1%r = —18 and cd = 7%r° = —288
_q+p —288—18 305 17
g—p —288+18 270 15

ie.(q+p):(g—p)=17:15.

Question:19 The ratio of the A.M. and G.M. of two positive numbers a and b, is m : n.
b= (m +vm? — ”g) ; (m —vm? — }12)

[
Show that

Answer:

Let two numbers be a and b.

+ b
a and GM = \ab

AM =

According to the given condition,



2y/ab  n
I[n:—l—bjl‘_i2
dab  n?
dab.m*
= (a+b)’ = =5
2/ ab.m
= (a+b) = Tl ittt e e e e e e e e e e e e e et e e e aaaaae s 1

We get,

(@ —b)2 = (4“‘??) — dab

(@ b)? — (4abm2 - 4abn3)
3

= (a—b)* = (Mb(m:z_ nzj)

From 1 and 2, we get

20 = (ZT) (m—!— (m?2 —nzj)

Putting the value of a in equation 1, we have



/ab —
— (\' a ) (m — 4/ (m? — ug_‘.l)
n

o —
(m + 4/ (m? — nzj)

(o)

m — 4/ (m? —n?

o R T s ST
a:b= (m + 4/ (m? — }12]) : (m — 4/ (m? — }12])

Question:20 If a, b, care in A.P.; b, c,dare in G.P.and 1/c, 1/d, 1/e are in A.P. prove

that a, c, e are in G.P.
Answer:
Given: a, b, carein AP

b— == B 1

Also, b, ¢, d are in G.P.

2 =D, 2

Also, 1/c, 1/d, 1/e are in A.P



. . @
To prove: a,c,e arein G.P.i.e.c* = ae

From 1, we get 2b = a + ¢

-+
2

b=

From 2, we get

[

d=—

b

Putting values of b and d, we get

1 l_l 1
d ¢ ¢ d
3_1 1
lf-f_f' s
26 1 1
= 5 =—+-
(e i s

= ela+c) = Erfr + ¢

2
= Efl + 6 = 0 +

2
== £l = ¢~

Thus, a, c, e are in G.P.



Question:21(i) Find the sum of the following series up to n terms: 2 + 99 + 235 + ...
Answer:

D+ 22+ 222 + ... is not a GP.

It can be changed in GP by writing terms as
Sy =5+ 52+ 333+ .... to n terms

5”=§w—9w—m9—9m9— ................

Sy = =[(10+ 107 + 10 + ... )= (1 4+ 141, ]
L 5.10(10" — 1)
Sp = —[— — (n)
i T gl

10(10™ — 1
.a=§[h - ) _ (n)]
s, = Daon — 1)) = 22

81 9

Thus, the sum is

an

50
Sp = —[(10" —1)] — —
n Sllx )] 9

Question:21(ii) Find the sum of the following series up to n terms: .6 +. 66 +. 666+...
Answer:

Sum of 0.6 +0. 66 + 0. 666+....................



It can be written as

5;1 =06+066+0666+ . .. to n terms
Sp=6[01+011+0111+01111 + ..., ]

6
Sp = 5[0.9 +0.99 +0.999 +0.9999 + ... ]

6 1 1 1 1
Sp==ll——)+(l——)+(l——)+ (1l ——)+ ..
= =)+ (L= )+ (1= ) + (1= =) |
S, = 2[[1-|—1-|—1 nterms) ! (1+ ! + : + nterms)|
Thoght o T 10 10 1p2 T

1 1n

3 w1
< 2n 2 10(1 — 107"

T3 30 9 ]

2n 2
S, =———(1—-10""

i 3 ZT[ :I

Question:22 Find the 20th term of the
series 2 % 4 +4 = 6+ =6 x 8+ .... + 1 terms.

Answer:

theseries=2 x4 +4dx 06+ x6x8+ ... +n
sontterm = a, = 2n(2n +2) = 4n’ + 4n
“az = 2(20)[2(20) + 2]

= 40[40 + 2]



— 40[42]
= 1680

Thus, the 20th term of series is 1680

Question:23 Find the sum of the first n terms of the series: 3+ 7 +13 +21 +31 +...

Answer:
The series: 3+ 7 +13 +21 431 +.................

2 1
nthterm=1" —0n + 1 =iy

T T
S, = Zﬂ,r,. = Eﬁ'z +hEk+1
k=1 k=1
(i Tl T
- JE-E—Z;L-—Zl
k=1 k=1 k=1

nin+1)(2n+1) n(n+1)
= c + 4+n
2
|u—l|?’f1—ﬂ n+ 1 )
+——+1

(m+1)(2n+1)+3(n+ 1)+ b)
6

=
-
(zn"‘—n— ?11—51—311—3—6)
- (*
i

n?—mz—ll)
e —3}1—'})



Question:24 If 51. 52,53 are the sum of first n natural numbers, their squares and their
_|2 ~ = i
cubes, respectively, show that 952 = Sa(l + 851)

Answer:

-3 . .
To prove : 953 = S3(1 +851)

From given information,

n(n+1)

S, —
1 2

. n%(n + 1)?
Sy = ——
4

Here , RHS = S3(1+ 85;)

L q %
& _l &
— % (1 +4.n(n+1))

ni(n+1)%
- — (1 +an® + 4}1}
4
P 442
n“(n+1)° 9
BT @n+1)?
1 \am )
B n?(n+ 1)%(2n + 1)? 1
= T S
Also, fLH S = 953
~ 9522 _ 9[nln+2)(2n+ 1_‘.|]2

52

9 [n{n+2)(2n + 1_’1]2
N 36




/ ; 1112
nin+2)(2n + 1] 5

1

From equation 1 and 2 , we have

_ [nln+2)(2n + 1.‘.|]2
B 4

Hence proved .

Question:25 Find the sum of the following series up to n

terms: 1 1+3 I+3+5

Answer:

n term of series :

1% P28 Poadgd Faed ezt ns
1 1+3 " 1+3+5 T (2n — 1)
¥
[nfn—l‘.l]"
2
L+34+0+ (2 — 1)
Here, 13,50, (2n — 1) are in AP with first term =a=1 , last term = 2n-1, number

of terms =n

n?(n + 1)

ﬂ:” - B
4n=



4
2
ot on 1
1 2 4
n n 2
. k+1)°
on = g = ( 1 :I
k=1 k=1
10 1" "
k=1 k=1 k=1

6 2 1
(n+1)2n+1) n+1 1
24 4 4

(n+1)(2n+1)+6(n+1)+6
24 )

s

24

[
-
P e N Y

2n2+n+zn+1+ﬁn+5+ﬁ)

I’ + On + 13
n
24

Question:26 Show that
Answer:

To prove :

2 3 2
the nth term of numerator = 77 + 1)° = n” + 2n° +n



nth term of the denominator = Hz[n + 1] = n® +n?

Numerator :
Tt Tt Tt
S, = ZH+ZZ}:2+ZL
k=1 k=1 k=1

nn+ 177 2nnm+1)2rn+1) nn+1)
2 - § - 2

nn+1)7" nn+1)02n+1) nln+1)
2 - 3 - 2

(n(n+1)] (3n2+3n—|—8n—|—4—|—ﬁ)
§

n(n+1)] (3:’12 + 1ln+ 10)
]

— |———| (3n® + 11n + 10)

— |———| (3n® + 6n + 5n + 10)




n(n+1)(n+2)(3n+ 5)

12
Denominator :
Tt Tt
Sp= 3 K +Y K
k=1 k=1

nn+17% nn+1D(2n+1)
- > | 7 6
‘n(n+1)] nin+1) 2n+1
B 2 S R
[n(n+1)] 5
=_ 12 _(3?1 —|—7n-|—2}
(n(n+1)] 5
- 5 _[3:1 +6n+n+2)
_ [P D s 9) 4 1+ 2))
L 12 -
[n{n+1)]
= 5 _[[n—i—Z][Bn—i—l]]
‘nin+1)(n+2)(3n+1) ;
— 12 .....................................




From equation 1,2,3,we have

nln+1)in+2)(3n+5)
12

nln+1){n+2)(3n+1)
12

_3}1—5
o 3n+1

Hence, the above expression is proved.

Question:27 A farmer buys a used tractor for Rs 12000. He pays Rs 6000 cash and
agrees to pay the balance in annual instalments of Rs 500 plus 12% interest on the

unpaid amount. How much will the tractor cost him?

Answer:

Given : Farmer pays Rs 6000 cash.

Therefore , unpaid amount = 12000-6000=Rs. 6000

According to given condition, interest paid annually is

12% of 6000,12% of 5500,12% of 5000,............ccece..... 12% of 500.
Thus, total interest to be paid

— 12%0 £ 6000 + 12%0 f 5500 + ............. 12%0 f 500

= 12%0f (500 + 1000 + ............. + 6000)



Here, 500, 1000, ............. 5500,6000 js 3 AP with first term =a=500 and common
difference =d = 500

We know that @n = a + (n — 1])d
= 6000 = 300 + (n — 1)500

= 5500 = (n — 1)500

= 11=(n—-1)
=n=114+1=12

Sum of AP:

Thus, interest to be paid :

= 12%0 f (300 + 1000 + ............. + 6000)

= Rs. 4680

Thus, cost of tractor = Rs. 12000+ Rs. 4680 = Rs. 16680



Question:28 Shamshad Ali buys a scooter for Rs 22000. He pays Rs 4000 cash and
agrees to pay the balance in annual instalment 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 22000.

Therefore , unpaid amount = 22000-4000=Rs. 18000

According to the given condition, interest paid annually is

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

Thus, total interest to be paid

= 10%o0f 18000 + 10%of 17000 + ............. 10%o f 1000

= 10%o0f (13000 + 17000 + ............. + 1000)

= 10%of (1000 + 2000 + ............. + 18000)

Here, 1000, 2000, oo 17000, 15000 js 4 AP with first term =a=1000 and common

difference =d = 1000
We know that @ = @ + (11 — 1)d
= 18000 = 1000 + {nn — 1)1000

= 17000 = (n — 11000



= 17T=(n—1)
=n=17T+1=18
Sum of AP:

18

Sig = —
15 9

[2(1000) + (18 — 1)1000]

= 171000

Thus, interest to be paid :

= 10%0f (1000 + 2000 + ............. + 18000)

= 10%o f(171000)

= Rs.17100

Thus, cost of tractor = Rs. 22000+ Rs. 17100 = Rs. 39100

Question: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 8th set of letter is mailed.

Answer:

The numbers of letters mailed forms a GP : 4. 42: 43: ------------- 48



first term = a=4
common ratio=r=4
number of terms = 8

We know that the sum of GP is

alr'" —1)

r—1

e
__4[45—-1)
41

4(65536 — 1)
3

1(65535)
3

= 87380
costs to mail one letter are 50 paise.

Cost of mailing 87380 letters

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

Question:30 A man deposited Rs 10000 in a bank at the rate of 5% simple interest
annually. Find the amount in 15th year since he deposited the amount and also

calculate the total amount after 20 years.



Answer:

Given : A man deposited Rs 10000 in a bank at the rate of 5% simple interest annually.

.. Interest in fifteen year 10000+ 14 times Rs. 500
.. Amount in 15 th year = £5.10000 + 14 x 500
= Rs.10000 + 7000

= Rs.17000

.. Amount in 20 th year = £5.10000 + 20 x 500
= Rs.10000 + 10000

= Hs.20000

Question:31 A manufacturer reckons that the value of a machine, which costs him Rs.
15625, will depreciate each year by 20%. Find the estimated value at the end of 5

years.
Answer:
Cost of machine = Rs. 15625

Machine depreciate each year by 20%.

(=

Therefore, its value every year is 80% of the original cost i.e. 5 of the original cost.



.. Value at the end of 5 years

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

Question:32 150 workers were engaged to finish a job in a certain number of days. 4
workers dropped out on second day, 4 more workers dropped out on third day and so

on.
Answer:
Let x be the number of days in which 150 workers finish the work.

According to the given information, we have

Series 190z = 150 + 146 + 142 + ............ [z + 8)terms jg g AP

first term=a=150

common difference= -4

number of terms = x+8

A r+ 8
= 150r =

[2(150) +(z+8 —1)(—4)]

1

= 300z = = + 8 [300 — 4x — 28|



= 300z = 300x — 4x? — 28z + 2400 — 32r + 224

= 72 L 157 — Hdd =0

= 2 1327 — 177 — 544 = 0

= rlr+32) - 1T7(z+32) =0

= (r+32)(r—17) =0

= 7= —32.17

Since x cannot be negative so x=17.

Thus, in 17 days 150 workers finish the work.

Thus, the required number of days = 17+8=25 days.
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