












But n=16 is not possible as16th angle of polygon would be a reflex angle which is not possible here. So
n=9.



    

   Class Notes 

Class:  XI
 

 

Topic: Sequences and series 

(Solutions of exercise 9.3) 
Subject: Mathematics 
 



Question 5: 
Which term of the following sequences: 

1 
is ()5 27 "19683 (a) 2,2V2,4,.is 128? (b) V3,3,33 .is 729? 

LAnswerS: 
(a) 2,2v2,,. 

2v2 
N2 Here, a = 2 andr =2* 

ar" = 128 2(V2)=2" (V2) "= 2 
Let a, 128 

n-1 =6 n=13 (2) T= 26 
2 

fience, the 13h term of the given sequence is 128. 

(b) V3,3,3V3 
Here,a= v3 andr = V3 
Let a, = 729 ar"- = 729 v(V -3 (V3) 3 

--6 = 12 (3)7 = 3* 

Hence, the 12h term or the given sequence 1s 729. 

7 

Here,a and r -7= 

Let dn19683 ar"= 

19683 

-G- 
9 

Hence, the 9th term of the given sequence is 19623 

Question 6: 

For what valucs of x, the numbers -5.X-5 are in G.P.? 

LAnswer 
Here,-.-z are in G. P. 

In GP = =r 

Hence, forx =+ 1, the given numbers will be in G.P. 



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

0.15, 0.015, 0.0015, .. 20 terms 

LAnswer7: 

0.015 Here,a 0.15 andr 015 0. 

0.15[1-(0.12) 0.1510)-[1 - (0.1)2°] S20 1-0.1 
al- -r") 

T 0.9 

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

v7,v21,3y7,..n terms 
LAnswer 8: 

Here, a= v7 and r = = v 

s, "-1) 
r-1 3-1 -1 v3+1

Question 9: 
Find the sum to indicated number of terms In the following geometric progressions: 

,4 ,1 terms (if a * -

CAnswer 9: 
Here,a 1 andr = -4 

S 1 1--a) 1+a 

Question 10: 
Find the sum to indicated number of terms in the following geometric progressions: 

X,X,X',.. terms (r x * £). 
LAnswer 10:

Hlere,a = x* and r ==r* 
S = 1) 
Sn r-1 

S T"*11x*|x2"- 1] S r-1 x-1 

Question 11:

Evaluate: 2(2 +3*). 

Answer 11: 

2,(2+3*)= (2+3') + (2+3) +(2+3) + .+ (2 +3") 

= 2 x11+ (3 +3 +3++3) 

3(3 22 + - 22+53 -1) 



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

LAnswer 12: 
Let a, ar and ar"be three terms of a GP. 

According to question, sum of first three terms a+ ar + ar* 
10 

Product of terms axar x aré = 1 > @'r' = 1 ar=1 
DivIding equation [2) by (1), we have 

atar + ar 39 

.(1) 

39 
10 10+10r +10r = 39r 10 

10r7-29r +10=0 10r -25r -4r+ 10 = 0 Sr(2r-5)- 2(2r-5) = 0 

(Sr-2)(2r - 5)=0 or 

Ifr - z. from (1), we have a x 1 

Therefore, the three terms a, ar and arfare given by 5-5X and» -and 
Ifr = z.from (1), we have a x = 1 

Therefore, the three termsa, ur and ar are given by x and 

Question 13: 
How many terms of G.P. 3, 3, 35, . are needed to give the sum 1207 

LAnswer 13: 
The given G.P. Is 3, 3,3, 

erc, 

a3 

andr

33 

Letn 

terms 

of 

this 

G.P. 

be 

required 

to 

obtain 

the 

sum 

as 

120. 

Sn3-1 30"-1)= 240 (3-1) = 80 3" = 81 
3 3 n4 

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

Question 14: 
The sum of first three terms of a G.P. is 16 and the sum of the next three terms is 128. Determine the first termn, 

the common ratio and the sum to n terms of the G.P 
CAnswer 14: 
Let the G.P. be a, ar, ar, ar,. 
The sum of first three terms of a G.P. is 16, therefore, a+ ar + ard 16 

altr+R)=16 
The sum of the next three terms is 128, so ar+ art +ars= 128 

ar(1r+r)=128 2) 

Dividing equation (2] by (1). we obtain 



ar[1+r+r128 
al1+r+r]16 

Puting the value of r in equatlon (1). we have 

=8 r=2 

u(1 +2+2) = 16 7 16 a = 

2-11 (am-1) Now, S ) S 2-T:7(2"-1) 

Question 15: 
Given a G.P. with a = 729 and 7th term 64, determine Sz. 

Answer15: 
Given that a = 729 and 7th term 64. 

729r 64 0 r729 
NOw,S, = 49|1 

1- 

1281 = 729 x 3 |1 2187 
2187-128 

416/ 2187 
2187- 128 = 2059 

Question 16: 

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

LAnswer 16: 
Let the first term of the given GP is o and the common rauo isr. 

Sum of the first two tems is - 4, therefore, a +@24 

The fifth term is 4 times the third term, theretore, as 3 

art = 4 x ar r=4 r=t2 

Ir 2, from (1), we have a +a x2 = -4 3a=-4 a 3 
16 

by- 2-x2.or 8 
3 Therefore, the required GP: a, ar, ar".5 gIVen Dy= 

Ifr=-2,from (1), we have a +a x(-2)= -4 

Therefore, the required GP: a,ar, ar ,s given by 4,4 * (-2),4 x (-2)*, or 4,-8, 16, .. 

Question 17: 

If the 4t, 10th and 16 terms of a G.P. are x.y and Z, respectively. Prove thatxy, z are in G.P, 

EAnswer 17: 

According to the gliven condition, 

(1) ar * 
a10 ar =y -(2) 

Gsar*" =z (3) 

Dividing (2) by (1), we have 



ar 
ar x 

Dividing (3) by (2). we have 

6) ar 

From (4) and (5), we have 

*,y,2 are in GP. 

Question 18: 

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

AnSwer 18: 

1ne given sequence is8, 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 n terms 

19+99+ 999 +9999 +- to n terms 

(10 - 1) + (100 - 1) +(1000- 1) +{10000-1)+* to n terms 

l(1o+10 +10 + 10 ++ 10)- (1 +1+1+1tto n terms) 

8 

I1o+10 + 10 + 10 +10")-nl 

8 10(10-)_,=5 -n(10-1)-
s10-1"|s|9 BT )-5 
Question 19: 

Find the sum of the products of the correspondingg terms of the scquences 2,4,8, 16, 32 and 128, 32, 8, 2, 

LAnswer 19 

The required sum of product: 2 x 128 + 4x 32 + 8 x8+16 x2 + 32 X 
5 

256 +128 +64 + 32 + 16,which is a GP with first term 256 and the common ratio 

.allsu- a1-r) Now, S Sg= 
1-r 

1-2 
Question 20: 
Show that the products of the corresponding terms of the sequences a, ar, ar, .arand A, AR, AR", .. AR" 

form a G.P, and find the common ratio. 

LAnswer 20: 

The required product of two series: a x A+arx AR+ar x AR + + ar"-l x ARR- 
aA +aArR + aArR t ***+ aArR,which lorm a GP as the common ratio is same. 

Second termaArR Common radoFirst term aA 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 4h by 18 

Answer 2l: 
Let a be the first term and r be the common ratio of the G.P.

2 
a ar, a ar* 

By the given condituon, 

A 
And a2 = a4t 18 ar = ar + 18 
anae), we nave 

rf1)=18 
ivi 

ar = a +9 

3) 

DIviding (4 by (3), we have 

u = 
ar 
Substituting the value ot rin (1). we obtaln 

40 a 
Hence, the first four numbers of the G.P. are 3, 3(- 2), 3(-2) and 3(-2)* ie, 3,-6, 12 and -24. 

-r 

Question 22: 
r the p".9 andr terms of a G. P,are a, b and c, respectively. Prove that a"bc =1. 

LAnswerzE: 
Let A be the lirst lerm and R be the common ratio of the G.P. 
According to the question, 

ap AR'a 
AR= b 
aART=c 

(1) 

-(3) 

Now, LHS= a *¢= (AR)(AR)P(AR-P* 
= A9-TRP-)9-) AT-PR0-17-P)AP-4R{r-}P=

= A*-r*r-p+p-4 x Rp-1Xq-r)+(q-1Mr-p+{r-1)p-4) 

= A x RP-gr-u+r+4T-p9-r +ptpr -T-pt4 

AR° =1= RIHS 

Question 23: 

the irstand the nth term of a G.P. are a and b, respectively, and i P is the product of n terms, prove that 

(ab)", 

LAnswer23:
Here, a is the first term. 
Let the common ratio ber. 

According to question,bar 
NOW,P uXar x ar* X .X ur" = a" x (r.ré.r..r) 

= u"r1+2+l+.+(n-1) = a"rx1+(m-1-1) 

P= a 

Therefore,P=la*r =a"e- = lar"-"j" = (a.ar"- ]" = lab]" 



Question 24: 
Show that the ratio of the sum of first n terms of a GP. to the sum af terms from (n+ 1)h to {2n)"h term is 

LAnswer 24: 
Let, a be the first term and the common ratio be r. 
Now, the ratio of the sum of first n terms of a G.P. to the sum of terms from (n + 1)h to (2n)h term is given by 

S 
a( ) -1 

(r-1) 

Question 25: 

Ifa, b cand dare in G.P. show that (a + b +c)b* +c+d#) = (ab t be tcd)* 

Answer 45: 

Let tne common rano De r. 

According to question, b = ar,c ar* and d = ar 

LHS = (a + h + c*)(b* +c+d) 

= la + (ar) + (ar}*|(ar + (ar*) +(ar3¥| 

= la+ a?r2+ a?r"]la?r2+ a?r + a?r 
= a[1 +r+r]ar[1+r+r°]| 
- ar[1+r2+r*1* 

RHS= (ab + bc + cd) 
= [alar) + (ar)(ur*) + (ur(ar*)1* 
= (ar +a'r +afr¥ 
= la*r(1 + ritr)I 
= a~r*[1 +r~+r"]3 
From (1) and (2), we have (a" + b°+c)6+c*+ t) = (ub + be + cd)*, 

2 

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

LAnswer 26: 
Let G and G be two numbers between 3 and 81 such that the series, 3, Gi, G2 B1 forms a GP. 

Leta be the first term and rbe the common ratio of the G.P 
81(3)r)* 
Forr 3, 

G ar = (3) (3) = 9 and G= ari = (3)(3) = 27 

Thus, the required two numbers are 9 and 27. 

r= * 3(1aking real roots only) 

Question 27 
a"+b* 

Find the value of n so that -+ bmay be the geometric mean berween a and b 
LAnswer 27: 

a +b"* 
According to question, an + hn VaD 

a" +b" 

a* +b* 
a+b 

a1 + b = aibi(a" + b*) 

anl -a"*ibi + b"*1- a?b*i = o a1+1 = a"*2bi 4 aipnt 



(-)-(a-)-o -(ei-si)(e*i-)-

b 

t0 -

Question 28: 
The sum of two numbers is 6 times their geometric means, show that numbers are in the ratio 

8+2v2):3-2v2). 
LAnswerz8: 

Let a andD are the two numbers whose geometric mean is vab. 

According to question, 
a+b= bvuD 

(a + b} = 36ab a + bd = 34ab atb"*2ab = 36ab 

a+b-2ab 32ab (a- b)3 =32ah 

a-b=4VZVab (2) 

Adding equation (1) and (2), we have 

2a = 6vab +4V2Vab a-2(3+22)Vab 

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

2h = 6vab -4v2vab b2(3-22)}Vab 

r a 2(3+2/2)vab_3+2V2 
Thertore 2(3-2v2)vab3 -2v2 

Question 29: 
IfA and G be A.M. and G.M., respectively between two positive numbers, prove that the numbers are 

AtVA+G)4 - 0). 

LAnswer 29: 
It is given that A and G are A.M. and G.M. berween two positive numbers. Let these rwo positive numbers be a 

and b. 

a+b=2 (1) MA 

GM = G = Vab ab =G (2) 

Substituting the value of a and b from (1) and (2) in the identity (a - b) = (a +5)-4ab, we have 

(a- b)* = 4A-4G = 4{4-6) =44- C)A + G) 

a-b=2/(A -6)(A +6) . (3)

Adding (1) and (3), we have 

2a- 2A +2y(A -G)A + G) a = A+ V(A-G)A + G 
Substituting the value offa in [), we have 

AtVA-GA + G) +b = 24 b=A-VA-GA +6) 
Henco, the two numbers a and b are A t V(A - GNA + G). 



Question 30: 
The number of bacteria in a certain culture doubles every hour. If there were 30 bacteria present in the culture 

ornginally, how many bacteria wul be present at the end of 2a hour, 4 hour and na hour 

CAnswer 30 
It is given that the number of bacteria doubles every hour. Therefore, the number of bacteria after every hour 

will form a G.P 

Here, a = 30 and r= 2 

ay ar= (30)(2)* = 120 

Therefore, the number of bacteria at the end of 2nd hour will be 120. 

as = ar = (30)(2)' = 480 

The number of bacteria at the end of 4th hour will be 480. 

4ntar" = (30)2" 

Hence, number of hacteria at the end of nth hour will be (30)2". 

Question31: 
What will R 500 amounts to in 10 years after its deposit in a bank which pays annual interest rate of 10% 

compounded annually? 
Answer 31: 
The amount deposited in the bank ist 500, 

At the cnd of first year, amount = 5001+ -500 (1.1) 

At the end of 2nd year, amount = t 500 (1.1) (1.1) 

At the end of 3rd year, amount = R S00 (1.1) (1.1) (1.1) and so0on 

Amount at the end of 10 years = t 500 (1.1) (1.1)..(10 times) = 500(1.1)" 

Question 32: 
IfA.M. and G.M. of routs ofa quadratic equation are 8 and 5, respectively, then obtain the quadratic equation. 

Answer 32: 
Let the root of the quadratic equation be a andb. 

According to the queston, 

AM- 8 

a+b= 16 

GM= vab =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 Using (1) and (2)1 

Hence, the required quadratic equation is x" - 16x+ 25 = 0. 

luL cum 


