%} myC BSEguide.com

% A Complere guide for CREE stwaenis

CBSE Class-11 Mathematics
NCERT Solutions
Chapter - 9 Sequences and Series
Exercise 9.2
1. Find the sum of odd integers from 1 to 2001.

Ans. Odd integers from 1 to 2001 are 1, 3,5, 7, ........ , 2001.

Here,a=1,d =3-1=2 and a_ =2001
La,=a+|n-1)d

= 2001=1+(n-1)x2

= 2001-1=(n—1)x2

2000

-

—

:['_a:-—l_'l
—n=1000+1=1001

T - .
Now, 5 =:[_c:r+.i'_|

= Sy =2 (1+2001)
= S, = mﬂm x 2002 =1002001

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

Ans. According to question, series is 105, 110, 115, 120, ......... , 995
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Herea =105,4 =110-105=5 and g, =995
L a,=a+(n-1)d

= 995=105+(n—1)x5

= 995-105=(n-1)x3

890

=

=(n—1)

L

—>n=178+1=179

Now,S =—(a+/)|

1

= Sy =21 x1100 = 98450

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

next five terms. Show that 20 term is —-112.

L

1
Ans. According to question, a=2 and 5. = 1 [Slﬁ -5, ]

3 o4 10- _ -
= 5| Z{2x2+(5-1)d}| |=—| 2%2+(10-1)d | since S, = 5 [2a+ (n — 1)d]

25 1 = :
= ?[—1+—1d]=3[—1+ 9d |
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= 25[4+4d]=10[4+9d]
= 100+100d =40+ 90d
= 10d =—60
=d=-6
Now, a, =a+(n—1)d
= ay, =2+(20-1)x(-6]

= g, =2-114=-112

-11 |
4. How many terms of the A.P., —6. —— o T are needed to give the sum —2% ?
- =11 -11 1
Ans.Here,cI:—ﬁ:ﬂ'———[—5]_—"‘5_;
Hr . |
T8 =—|2a+in-1)d |
e 5L : ]
- [ 1_
= 25 =2 2x(~6)+(n—1)x= |
2' 2
i [ n—1]
= —50=n| -12+— |
2
i —24+0-1
= 30 =n |
| 2
= 100 =»n" —235n
= 5n® —25n+100=0
= (n—20)(n—-5)=0
3/16
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= u=2lorup==~5

5.Inan A.P., if p!}‘ termis — and q “ term is — . prove that the sum of first P& terms
g

is %['_pq +1_']= where 7 = 4.

Ans. Let a be the first term and  be the common difference of given A.P.

1

Anda,=— and a, =—
- g - P

_ . L1 . |
i H+['p_1']d:E andc:r+[_g'—1_]4:::':;

| A
= dt+tpad —d=— ... D anda+g4d —a& =— .....(40D)
g P

Subtracting eq. (ii) from eq. (i), we get

L o 11
at+tpd—d—|latga—aq|=———
' 4
—a+pd—-d—a—gd+d=2"2
rg
- L, P—4q
= (p-g)ld=—"—
Pg

:bcfzp_q:x: 1 _1

P P—q pPq

Putting value of 4 in eq. (i), we get

a,+p%—d:%1

1

1 _
:>a—|-3—d— 7
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=5, = -
N = _Pg by
. ﬁq__2+pq—1_
= Eﬁg:: A | |
- | Pg
_ g _pa|ltrg pg+l
= A | ¥
- g B P
_ 1. .
¢5ﬁ=;[_pq+l_]

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

term.

Ans.Herea=15d=11-13=-3and § =116

Hr p |
We have 5,_=;| da+|n-1)d |

— 116 = %[2 x25+(n—1) K[',_E..]j

= 232 =n[30-3n+3]
= 232=353n-3n"

= 3 —53n+232=0
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—(=53) £4(-53)" —4x3x232

2x3

33 +./2809 —2784

= =

A 6

533+ 3 53-53

— = ory =
6 6

A8 48
> n=—orn=—==§

6 6

58 . , neN
But 1 = E is not possible as . Therefore, ;7 = &

Now,a, =a+(n-1)d
= g, =25 +(8—1)x(=3)

-21=4

L

= a, =1

7. Find the sum of # terms of an A.P. whose j!L”’ termis Si-+1.

Ans. Given: g, =5k +1
Putting i =1 and k=n, we get
a=5x1+1=6 and g, =3n+1

] 5,_—?[_:1+.i'_]

= 5 =E['6+5?:-+1']=£["3i":+7]
: =\ J=3L .
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8. If the sum of 7 terms of an A.P. is | p?:-+g'?:-: .] . where ' and ¢ are constants, find

the common difference.

Ans. Given: 5, = pu+g#n

Putn=1weget, S| =p+q=a =P+ Qereeerrrrnen.... @)

i

Now 5 = pi+gn
= 7 [2a+ (n — 1)d] = pn + qn?

= 2 [2(p+q) + (n — 1)d] = pn + qn*(using .(i))
= 2n(p+q) + n(n — 1)d = 2pn + 2qn?

= 2nq+n(n —1)d = 2qn?

= n(n —1)d = 2gn(n — 1)

= d = 2q

9. The sums of 71 terms of two arithmetic progressions are on the ratio 53 +4 -9+ 6.

Find the ratio of their 18" terms.

Ans. Let g,.a, and &4, be the first terms and common differences of two A.P’s

respectively.

Mr , . T
) 1—1)d
Fr|_-£lf1 +[.i|.. llﬂll_l :'-_F'E—l——]-

i"E_ E 5 . __ 7
| da, +(n-1)d, | o

2H1+[' i".-—]]ﬂ'-l Sn+4
2a, +['_ a:-—]_'l d; T O +6

Material downloaded from myCBSEguide.com. 7/16


http://mycbseguide.com/

%} myC BSEguide.com

% A Complere guide for CREE stwaenis

Fl—

Now, to get 18T term,
m

== =235

@ +17d,  5x35+4
Ca,+17d, 9x35+6

@ +17d, 179

a,+17d, 321

Therefore, the ratio of 18™M terms of two A.P.’s is 179: 321.

10. If the sum of first ' terms of an A.P. is equal to the sum of the first & terms, then

find the sum of the first { p + g terms.

Ans. Let a be the first term and 4 be the common difference of given A.P.

g =Pl rasi{m=11d] - _ 9
-5_:—,,[-‘5‘"'[_5‘ l_J.—::_-'_l and 5;—7

[ 2a+(g-1)d |
According to question, 5, =5

o

—,

ko | e

|_2._q+['_p —1_'I d | =%I_2H+ ['_&' _1.-] d|

= 2ap+ p'd—pd =2ag+g°d —gd
= 2ap—-2ag=qg°d —p'd + pd —gd

= 2a(p—q) = [-(0" — ¢*)d+ (p—q)d]
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=2a(p—q)=[-(p—q9(p+qd+ (p— q)d]

= 2a(p—qg)=(p —q_'][l - —Ef]‘-'f

e |1-p—g)d
g

p+qg| 2(1-p—g)d

Nows, = — | - +p+g-1)d |
N
= P?q[ﬂ'—pa‘—q&'+pa‘+q&'—&']

—~s -P*9 499

£y ¥

L
11. Sum of the first 7.4 and » terms of an A.P. are 2.5 and ¢ respectively. Prove that —
.

Ans. Let A be the first term and  be the common difference of given A.P.

— L"!u.-l-'LE;ITl-l!I'—E .......... @)

S, . A+(g-1)d |=

— L"!L+—4:1'—— .......... (ii)
2 g

S, ==[24+(r-1)d|=c
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a . . b, . C. .
Now—(g—r|+—(r—p|+—(p—g)=0
e g ¥

a c
Putting the values of —,— and — from eq. (i), (ii) and (iii), we get
2 og ¥

ap . r—=1 |, :
d|r—p)+|A+—d|(p—g)=0

A+T—d|(g-r)+ A+

2 2

= Alg—rtr—pt+p—gq)+rd|—(g—r)t——(r—-p)+—I(r—g) =0
. I pg—pr—g+r r—pg—r+ r—gr—p+gq |
:*A[_D_]+dipq Pj 4 +€ P‘-’i P+P QF! PTq -0

g\ Pa=progtritgropa-riptprogr-pta |

= 0+ 0
I 2 1
"0

= 0+d| - |=0
2 |

= 0+0=0

= 0=0

— L.H.S. =R.H.S. Proved.

12. The ratio of the sum of # and # terms of an A.P. is ;;;*- ;;© Show that the ratio of

m™ and »* termis (2m—1):(2n—1).

Ans. Let a be the first term and  be the common difference of given A.P.

LS, ==[2a+(m-1)d ] and S, =Z[2a+(n-1)d
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mir . -

?| 24:1+[_?:?T—1_]ﬂ' | .

According to question, =~ = = =—
' M . R

o ;I2a+[_a:-—1_]a'l

2a+(m-1'd wm* n

; - . = K K
latin-1)d w

I | k2

2

da+(m=1|d m
= - — = —
la+|n—-1)d n

= 2an+n(m—1)d =2am+m(n-1)d
= lan—2am=(mn—m|d —(mn—n)d
= 2a(n—m|=(mm—m—-mn+n)d

= la(n-m)=(n—m)d

—d =2a

a, at(m-1ljd a+(m-ljla

Now, = . — . .
a, at(n-1)d a+(n-1)2a

a(142m=2) _ 2m-1

a(1+2n—2)  2n-1

La,ca,=(2m=1):(2n-1)
13. If the sum of # terms of an A.P.is 3;;* + 5;; and its ;;;** term is 164, find the value of
"
Ans. Given: §, = 31" + 51 and a, =164
Putn=1andn=2 in S, weget,S1=3+5=8=a=8....cccceeueno..... 1)
and Sy = 3(4) + 5(2) = 12 + 10 = 22
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Wehave g, =5, —§,_,

L ag = S9— 51
=a3=22—-8=14

Nowd =a9 —a1 =14 -8 =6
Ca,=164=a+ (m—1)d =164
= 8+ (m —1)6 = 164

= 84+ 6m — 6 =164

= 6m = 162

:m:%:m

14. Insert five numbers between 8 and 26 so that the resulting sequence is an A.P.
Ans. Let Aq, Ay, A3, A4 and Ag be five numbers between 8 and 26 such that
8, A1, Ay, A3, Ay, Ag, 26 are in AP
Here, 7 =% and a- = 26 and let 4 be the common difference.
L a-=a+(7-1)d=26
= 8+6d4d =26
= 6d =18
—d =3
Now,A1=g+d =8+3=11
Ay=qa+2d =8+2x3=8+6=14

A= ag+3d =8+3x3=8+9=17
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Ag= g+4d =8+4=3=8+12=20
As= g+3d =8+3x3=8+15=123

Hence the five numbers are 11,14,17,20 and 23

15.If i is the A.M. between ';' and '} ' then find the value of .

a -1 +h -1

. . a+b
Ans. Since, A.M. between @ and 5 is .

a+b" a+b

a7t+p 2

= 24"+ 20" = a™ + ab® 1 4+ b 4 ba™ !

= a"+b" =ab" 4+ ba"?

= a” —ba" l =ab? 1 -

= " (a—b)=b . (a—b)

— ﬂj'.—l:b -1
n-1

= =1

T

A g
:‘_& _I — _I

b &)
= n-1=0
—n=1

16. Between 1 and 31, 77 numbers have been inserted in such a way that resulting
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sequence is an A.P. and the ratio of 7 and [' m—1) " numbers is 5: 9. Find the value of #:.

, Ay, be 77 numbers between 1 and 31.

Ans. Let Al: Az, A3, A4,
Here, 7 =1 and let the common difference be

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

= 1+(m+1)d =31

30
=i =—
m+1
- _ 7300 m+1+2100 m+211
Now, A . =g+ Td =1+7x = -
Lm+1) m+1 m+1
© 30 k‘;_m+1+3[]m—3[]_31m—29
J.J_ m+1 T om+l

And A =c:f+[-??’}—1-]ﬂ'-=1+[-?’?’f—1-]}‘:.
' ' ' ' ©m+l

According to question,

m+211
m+1

= I1m—-29
m+1

MO | Ly

m+211 5
31m—29 9

= Om+1899=155m—145
14/16

= 146m = 1044

= m=14
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17. A man starts repaying a loan as first installment of Rs. 100. If he increases the

installment by Rs. 5 every month, what amount he will pay in the 30" installment?

Ans. Amount of 15t installment = Rs. 100 and Amount of 2" installment = Rs. 105
The monthly installments 100,105,110, .............. form an A.P

Soa=100.d =105-100=3 and » =30

Nowa, = a+ ['_ - 1_'I d

= a;, =100+(30-1)=5

= g., =100+ 29x 5

= gy, =100+145 =Rs. 245

Oth

Therefore, the amount of 30" installment is Rs. 245.

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.

Ans. Let the number of sides of polygon be #. The interior angles of the polygon form an
A.P.

Here,7 =120° and 4 = 4*

Since Sum of interior angles of a polygon with # sidesis (17— 2 )= 180°

LS, =(n—2)x180°

= Z[2x120+(n—1)x3 | =180n-360

-
- -
i
-
I}

= 120n+ 2 2" — 1801 —360
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= 240n+ 31" =31 =3601—"720
= 51" —1251+720 =0
divide by 5, we get
=>n2 —-25n+144 =0
= (n—16)(n-9)=0
—n=16ornp=9
But 3 =16 not possible because a,. =a+154 =120+15x5= 195" > 180~

Therefore, number of sides of the polygon are 9.
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