Chapter - 5

Binomial Theorem, Sequences and Series

Ex 5.1
Question 1.
sspand 0 (22 -3 an (2237 's o+ 3307

Solution:

o (23

3

Gy +3¢, @223 ) +3c, @) - 2F +3¢, (-2

Ir 230 =1 30 230 =
¢,=%¢,=1; 3¢, =3, =3

ooy (-2} e (3)1-3)

_ o6 36x" 542 27
WF T2 R
= 803623 + 54— 21

X

(if) Taking 2x? as a and 31— x” as b we have (a— b}"‘ +(a+ b}4

Now (a—b)* = Cy a*+4%C, & (-b) +C, (@®)-b)* + *C,(a)(-b)*+ *C ,(-b)*

4 _y _ A~ B a8 4X3
Co=1=1C,; %Cy=4=1C;; *C,= 57 =

6

= a*-4a’b+ 6a°b* — 4ab’® + b*
Similarly (a + b)* = a* + 4a3b + 6a2b? + 4ab3 + b*
-~ (a-b)*+ (a+b)*=2[a* + 6a?b? + b?]
Substituting the value of a and b we get

2[{'29)4+6(zﬁ)2 (3v1-22 )2 +(3v1-2 )4]

2[16x8 + 6(4x4)(9(1 - x2)) + 81(1 - x2)?]
2[16x8 + 216x4(1 - x2) + 81(1 - x2)2?]
2[16x8 + 216x* - 216x° + 81 + 81x* - 162x?]



= 2[16x8 - 216x° + 297x* - 162x% + 81]
= 32x8 - 432x6 + 594x* - 324x2 + 162

Question 2.
Compute
(i) 1024
(ii) 994
(iii) 97

Solution:
(i) 1024 = (100 + 2)* = (102 + 2)*
= 4Cg flﬂ2]4 £ 4C1 {'102)1(2] W 4C2 “02}2 [2}2 + 4(-:3 {-1[}2)](2)3 3 4(:4 {2}4

_4x3
2 2x]
= 1(108) + 4(106)(2) + 6(104)(4) + 4(102)(8) + 16
= 100000000 + 8000000 + 240000 + 3200 + 16
= 108243216

=

4 _ 14 .4~ _ 44~ .4
C,=1=%C,;%,=4=%C, ;%

(i) 994 = (100 - 1)* = (102 - 1)*
= 4Co (10)* +4C, 1021 (-1)! +%C, (102 (-1)? + *C, (109 (-1)* +*C, (-1)*
= 1(108) 4 4(105)(-1) + 6 (10%)(1) + 4( 109)(-1) + (-1)*

=100000000 - 4000000 + 60000 -400+ 1
=100060001 - 4000400 = 96059601

(iii) 97 = (10 - 1)7
=7C, (107 +7C, (10% (1) + C, (10)° (-1)? + 7C, (10)* (1) + 7, (10)? (-1)*

+7C5 (102 (1) +7C, (10)! (-1)8+ 7T, (1)

_1x6 = IX6x3§
2792 %] 3 Fxde]
= 1(10000000) + 7(1000000)(-1) + 21(100000)(1) + 35(10000)(-1) +
35(1000)(1) + 21(100)(-1) + 7(10)(1) + 1(-1)
= 10000000 - 7000000 + 2100000 - 350000 + 35000-2100+70-1
= 12135070 - 7352101 = 4782969

7 - = 1 3
Cy= 7= 7670

- =T & 7 - _=F
=21="c,> C =35=Tc,

Tc =1 = ¢ .
C=1= "¢

Question 3.
Using binomial theorem, indicate which of the following two number is larger:



(1.01)1000000, 10000.

Solution:
(1.01)1000000 = (1 + (.07)1000000
_ lﬂﬂﬂﬂﬂﬁcn“)iﬂﬂﬂﬂfm + |ﬂ{]ﬂﬂﬂﬂcl(l}99‘9?99([}v{}] }l

1000000 (1)P9%8 G112 -+ 1000008 (1ITG01) + e
= L, 1000000 x 999999 , 1
= 1 (1) + 1000000 x — + X
() 10 2 10000

= 1+ 10000 + 50 x 999999 + ........

which is > 10000
So (1.01)1000000 > 10000 (i.e.) (1.01)1000000 js J]arger

Question 4.

10
Find the coefficient of x'° in (xz + %]

Solution:
_ 10 10-r(1Y
Generalterm T_, = ""C, (x%) (;3} :

- lﬂc xZ[]—Er_jj_z l[iC x2ﬂ—2r‘ x—3r
r ¥ r

s lﬂcr ):2[1 - 5r

To find a coefficient of x> we have to equate x power to 15
i.e.20-5r=15

20-15=5r=5r=5=r=5/5=1

So the coefficient of x1> is 10C; = 10

Question 5.

6
Find the coefficient of x® and the coefficient of X in (xz - :-3) 2

Solution:



General term T, , = E’Cr (30— (:%...]r :
X

_ 6 12 -2r r 1
= CrI (—-l] -1::,';-

i 6(:;- (_I:Irxlz -2r—3r _ 6Cr{"1)r x12-5r

To find coefficient of x®

12-5r=6

12 -6 =5r= 5r=6 =r = 6/5 which is not an integer.
=~ There is no term involving x°.

To find coefficient of x2

12-5r=2

5r=12-2=10=>r=2

So coefficient of 2 is °C, (-1)2 = 923 (1) = 15

2x1
Question 6.
5
Find the coefficient of x* in the expansion of (l + .13]5“ (xz + i) :
Solution:
4
3 1 1Y
(XZ + ".1;) - 5(":{_' (xz}ﬁ + SC[ (”,{.2}4 {;] + 5{:1 (I2]3 [;}
5(1)3 1\4 1\3
e wrft) ] )
S Ly S 5h mg S Sev _3XA o 8

= x10 4 5(x8) (31?) + 10(x°) Lll) +10 (x%) (%}+ 5 {xz_}%} +;lg

= x10+ 57 +10x* + Iﬁx+%+é
(1+ 2% = 50C, (1)°° () + 50C,(1)* () + 50C, (1Y¥(3)? + 50C( 1;‘” )
+.0:: 80C 5 (1P
50C, = 1 =>50Cs,, 50C, =50, 50C, = 1225, *°C, = 19600
= (1) + (50)x° + 1225x% 7600x° .... x17°



1
A+ ) = 1450 +1225x° + 19600 x° ... x1%0) x

5 1
@0 +5c" + 10 + 100 + = + )

X X

when multiplying these terms, we get x* terms
- 5 1
= (1% 10x%) + (50x° x 10x) +(1225x° x =5 ) + (19600x” x —)
X X
= 10x* + 500x* + 6125x* + 19600x*

26325x
~ The co-eff of x*is 26325

Il

Question 7.

- AP
Find the constant term of {2::3 - 31_2) :

Solution:
Generalterm T . = 5(“ 2x3P T '
P (&) (33)

I

qC 23 1) x 15-3r-2r

5 27 15
:'Cr{—l)r?l T

To find the constant term
15— 5r=0 =5¢r=15 =r=3

~.Constant term = 5C3 (-1

_ 5x4x3 1) 2% _ 10=1)4) _—40
3 27 27

Question 8.
Find the last two digits of the number 3600,

Solution:
3600 = 32x300 = (9)300 = (10 - 1)300



+

3{}UC 021 + .o + 30C {10)’{-—1)295'+3””(23‘]{,(—1]3“”

299
= 10°%-300 x 10%%% + ...... - 300(10) + 1 (1)
All the terms except last term are <+ by 100. So the last two digits will be 01.
Question 9.
If n is a positive integer, show that, 9n+1 - 8n - 9 is always divisible by 64.
Solution:
Ptleg gt l=0+hc (y+ @+l 1y @)+ *T g, (8)
+1 3,
+IEHC 8+
= l+(n+1)8+ w

(ie)9"* 1= 1 +8n+81 %

=~ 9n+1-8n -9 =64 [an integer]
= 9n+1_8n - 9 is divisible by 64

(8%) +

(82) + (n+1) {?:’-‘!] (n—

Question 10.
If n is an odd positive integer, prove that the coefficients of the middle terms
in the expansion of (x + y)" are equal.

Solution:

Given nis odd. Solet n = 2n + 1, where n is an integer.
The expansion (x + y)» has n + 1 terms.
=2n+1+1=2(n+ 1) terms which is an even number.

. t,\n+1
So the middle term are _:"E.%,,_) =1, P2(nst) = tnrt and 7,1, =449
(i.e.) The middle terms aret_, , andt _ ,
—2n+1 = _2 +1~
oy = C,and?t ., =t . ,, ,=n"C

Nown+n+1=2n+l
= lﬂ+lcn :2"+IC

n+l

= The coefficient of the middle terms in (x + y)» are equal.



Question 11.
If n is a positive integer and r is a non - negative integer, prove that the
coefficients of x* and x"-r in the expansion of (1 + x)» are equal.

Solution:

In (1+ x)" the general termist  , ="C x

. Coefficient of x” is "Cr and coefficient of ™ 7 is ”C” "

!
Now ”C;ﬁ scasiczicii )
And "C,_, = i
(n—r}!(n - n—r)!{n-—n+r)
n! )
= —[n—r]hr‘! crerrenneneee 2)

(1)=(2) (ie)'C, ="C,

= The coefficient of x"and " are equal.

Question 12.
If a and b are distinct Integers, prove that a - b is a factor of a» - b», whenever
n is a positive integer. [Hint: write a» = (a - b + b)" and expand]

Solution:
a=a-b+ b
So, d"=[a-b+b]" =[(a-b)+b)
="Cy(a—b)"+"C, (a-b)"'b' +"C, (a—b)"2b* + ...+ "C_ (a—b) b""
+1C, (0"
=d"=b" =(a-b)"+"C, (a- b)"'b+"C, (a— by 2b? +..... +"C,_, (a—b) b"!
=(a-b) [(a— by +"C, (@a—b)" b +"Cy (a- b)Y b +..... +"C,_, "]

= (a-b)[ar integer]
= an - bn is divisible by (a - b)

Question 13.

In the binomial expansion of (a + b)an, the coefficients of the 4th and
13th terms are equal to each other, find n.

Solution:



In the expansion of (a + b)~,

The general term is Tr+1 = nCr.a»". br ........... @9)

To find the coefficient of 4th term, Put r = 3 in equation (1)

~ T341 =nCz ar3. b3

To find the coefficient of 13th term , Putr = 12 in equation (1)
= T1241 = nCyz am12, b2

Given nCs = nCi2

nCx=nCy=>x=yorx+y=n

~3+12=n=n=15

Question 14.
If the binomial coefficients of three consecutive terms in the expansion of (a +
x)"are in the ratio 1: 7 : 42, then find n.

Solution:
In (a + x)» general term is tr+ 1 = C;
So, the coefficient of t; + 1 is nC;
We are given that the coefficients of three consecutive terms are in the ratio 1
17 :42.
=TC,_:7C"C =1:7:42

r

i 1

(ie) —rL=— «{H
ﬂCr ';r'
d nc.f_ - _?_ - l (2)
Whre, 276




r 1
= T e =Tr=n+l—-r = Br—-n=1—(A)

By

n! n! 1
-(n—r]!/(r+ )(n-rr1)n-r-1] 6

_ A (r+1)!(n-r-1)! 1
&) r!l[n—r]!x A )

6

(r#1) 1

n—r 6

n—-r=6r+6

n—Tr= 6 — (B)
Solving (A) and (B)

—n+8r=1 — (A)
n—Tr= =4 — (B)

(A)+(B)= r=17
Substituting r=7 in (B)

n=6+7x7
n=06+49 =255
Question 15.

In the binomial coefficients of (1 + x), the coefficients of the 5t, 6th and 7
terms are in AP. Find all values of n.

Solution:
Coefficients of T T, T, are inAP

i HC4, an, nCﬁ! are in A P.

n(n=1)(n-2)(n-3) n(n-1)(n-2)(n-3)(n-4)
43.2.1 ’ 5.4.3.2.1 ’
n(n—1)(n-2)(n-3)(n—4)(n-5)

6.54.3.2.1

are in A.P.



4321 .
n—1)(n-2)(n-3)

Multiplying each term by = , we get

n-4 (n—4)(n-5)

=1, . are in A.P.
5 6.5
2
=:=+1,iy'r 4,n ot are in A.P.
5 30
,n=4_,_n’-9n+20 n-4
s 30 5
n-9 n°—15n+44
— —|
5. 30

=6(n-9)=n*-15n+44

=n? - 2ln+98=0
>m-1)(n-14)=0

~n=7,14
Question 16.
)
Prove that Co+Ci+ Ci+ ...+ CL= (2,:}': .
n!

Solution:

Weknow C,+C, +C, +.......C =27
ad C.C 400 H00 o e +0. O
Taking » =0 we get

W,
CUCG + Clcl + Gl b it GG = "Cﬂ‘

: 2 2 2 2 - 2nt 20l 2n!
Ce)Cq T 0 G e P =G ™ ) ol (1



Ex 5.2

Question 1.

Write the first 6 terms of the sequences whose nt terms are given below and
classify them as arithmetic progression, geometric progression, arithmetico-
geometric progression, harmonic progression and none of them.

1 .. (n+1)(n+2) N 1\
i : i 4|+
) o A Gii) 4 ()
. (=1)" 2n+3 _
i 5 ») nrq (vi) 2=
Solution:
> 1
(1) Z, on+1
_+ ok . L e A o o X
[]"' 21+] 22 ) 12'“23 s t3‘_24 ,t4—'25 )t5_26 ’t6—27
¥ 1 1 1 1 1 1 S ; 1
So, the first six terms are =5 —2—3—, -27, 2—5,2—63nd2—7whlch 1s a G.P. w1tha——2—

and r= —I—.
2

(n+ D(n+2)
n+3(nt+4)

(ii) t =

_(+1)1+2) 2x3 6 _3

W=T1+30%F4)  1+15 16 8

J o 34 _ 12 _12_3
2 243(6) 2+18 20 5
=BG _20_5
373+43(7) 247 6
- ()6 __ 30 _ 30_15
4 4+3(@R) 4+24 28 14
__©O7 _42_21
573309 32716

__(MB _ 56_14
6=6+3(10) 36 9



33515 21 14
Sothehrstsmtermsareg 56 1416 0"
[tis nota G.P. or A.P. or H.P. or A.G.P
Giiiy 1, = 4 (3)

_ s
11—4(2]-2

1 1
@:4tﬂ%=4x¢=1
S G0 [ e i L 200 .
’3'4(7) g ’4'4(2) “16 4

: 111 By =1
So the first six terms are 2, 1, A O and T which i1s a G.P. with g = Eand R

=)
(iv) t =
JED . )
h=g=-1 i f=5=%
_ED CEY 1
B3 T3 0 W7 T4
LR g (1
5575 7% 5 % "5
Sntheﬁrstﬁtennsare—li 11 11
27 3 47 5 6
Itisnotan A.P. or G.P. or H.P. or A.G.P
2n+3
O) 4,=3n+ 4
_2+3_5 . A3 7
M ks R _8+3 11
579+4713 » LTI2FATT6
I (75 I _12+3_ 15
5= 15+47T19 5 %6T 1844722
s 7 9 11 13 15

Sotheﬁrstﬁtennsare?,ﬁ,ﬁ 16°19 and == 35
[tis not an A.P. or G.P. or H.P. or A.G.P.



e 6-2 4
Hh="30 -1 =y
L9=-2 1 _12-2 10
_15-2 _13 18-2 16
So the first 6 terms are 1,“§—, —;*, ;g:%aﬂd%
IO G I LI S € L)
3U 31 32 33 34 35
Itisa A.G.P.
Question 2.

Write the first 6 terms of the sequences whose nt term an is given below.

() a =ﬂ+| if n is odd
n |\n if n is even
Solution:

ar=1+1=2;a,=2
az3=34+1=4;a2=4
as=54+1=6;a6=6

So, the first 6 terms are 2, 2,4, 4, 6, 6

1 ifn=1
(if)a"=2 ifn=2
a"_l-fr-a"_zifn:v-z

Solution:

a1=1;az=2,ag=3
as=aztaxt+ari=3+2+1=6=>a1=6
as=astaztaz=6+3+2=11=>a5=11
ps=ast+as+az=11+6+3=20=as=20
So the first 6 terms are 1, 2, 3, 5, 8, 13.



N |n ifnis1,20r3
U a,=ia +a, _,+a _,ifn>3
Solution:

a, =1 : a2=2 : a3=3

a4=a3+a2+a|=3+2+1=6 = a4=6
ag =a,ta;+a,= 6+3+2 =11 = aszll

a, =as+ a,ta,= 11+6+3 =20 = ﬂﬁ=29
So the first 6 terms are 1, 2, 3, 6, 11, 20.

Question 3.
Write the nw term of the following sequences.

Solution:

(i) 2,2,4,4,6,6....

Solution:
[n +1 ifmis odd
a = i
n \n if n is even

il 2.3 4 8
il 25 A it 4 Ll

Solution:
Nr:1,2,3, ...... th=n
Dr:2,3,4,..th=n+1

. n
So the n' term is t,=

n+1

YneN

inl. 3 5.7 9
(I”}‘i‘:‘&"}"ﬁ“g‘ﬁ‘gﬁ,--.

Solution:
Nr:1,3,5,7,...whichisanAP.a=1,d=3-1=2
th=a+(n-1)d
th=1+(n-1)2=1+2n-2=2n-1.
Dr:2,4,6,8,...

Sothent"termis2+ (n-1)2=2+2n-2 = 2n.



=2n-l

g 'rr_: m e

(iv) 6, 10, 4, 12, 2, 14, 0, 16, -2,....

YneN

Solution:

t1i=6;t2=10
tz3=4;t4=12
ts=2;ts=14
t7=0;t=16

When n is odd, the sequence is 6, 4, 2, 0,...
(ie)a=6andd=4-6=-2.
So,th=6+(n-1)(-2)=6-2n+2=8-2n

When n is even, the sequence is 10, 12, 14, 16,...
Herea=10andd=12-10=2
th=10+(n-1)2=10+2n-2=2n+8 (i.e.)) 8 + 2n

8 —2n when n is odd 7—n when nis odd

g — i orrfr = %
n {8+ 2n when nis even n |8+n whenniseven

Question 4.

The product of three increasing numbers in GP is 5832. If we add 6 to the
second number and 9 to the third number, then resulting numbers form an
AP. Find the numbers in GP.

Solution:
The 3 numbers in a G.P. is taken as ar, a, ar
Their product is 5832.

=S xaxar =5832 (ie)a®=5832=18° = a=18
. The 3 numbers are % , 18, 18r
When 6 added to t and 9 added to 1, we get ~178 .24 18-+ 9 whichisan A.P.

¥,24,i&'+93rcinA.P,

= 24-18 —1g8-+9-24

18

(ie) 24-9+24=18+->

18+ 18 =39
(+by3) 6r+2 =13

r



6r2+6 =13
6r2-13r+6=20
(Br-2)(2r-3)=0
r=2/3or3/2

When a = 18 and = 2/3, the G.P. is 18, 18 x 2, 18 x (2]2 s
(ie)18,12,8, ... ?

When a =18 and 7 =3/2, the GP.is 18,18 x 3, 18 x 3 x 3. .
(ie) 18,27, 32—' .

Question 5.
Write the #'™ term of the sequence 12322 ; 22532 y 3;‘;2 5+« - a5 a difference of two terms.
Solution:

f=_3 g =_3 7

T TR 11"r=
oppRte i v 3g2
Nr:3,5,7,... (AP a=3,d=5-3=2)

I”z3+[n—1}2=3+2n—2=2n+|
Dr; 1222, 2%%% . .

SD!‘HZHE(H-!'-]]Z
h 2n+1  _(n+1P-n? _ 1 1
term = b ; ;A 3 ] 3 7
n(n+1) n-(n+1) ne (n+1)

R

Question 6.
If tk is the kth term of a G.P., then show that t, -, ty, tn + k also form a GP for any
positive integer k.

Solution:

Let a be the first term and r be the common ratio.
We are given tx = ark-1

We have to Prove : ty -, tn, th + x form a G.P.



n—k
IS, o
1, =ar
§ + k-]
by + & =ar"”
L kbl R
Now rn _":ﬁ—}.-i_’ n-1—n+k Irr"’
r—k A
t W1 k-1
Also 1% g gy mhhk—1-ntl o &
" Ar
i t
n__ ntk
Now =3
n—k n
=5 ty_ sty 1,4 formaGP.
Question 7.

1
If a, b, c are in geometric progression, and if ¢° =
y, Z are in arithmetic progression.

1 1
b = ¢%, then prove that x,

Solution:
Given a, b, c are in G.P.
= bZ=ac
= log b2 =log ac
(i.e.) 2logb =loga+logc...(1)
1 I 1
We are given a* = b’ = ¢* =k (say)

= l:}ga‘i‘= % : Iogh”"=% : ]Ug:‘.‘k=’i___

= logdf = Il = x=logk?

Similarly y=log K’
z=log k"

Substituting these values in equation (1) we get 2y =x + z = x, y z are in A.P.

Question 8.
The AM of two numbers exceeds their GM by 10 and HM by 16. Find the
numbers.



Solution:
Let the two numbers be a and b.
Their AM =228

2
_ — 2ab
G.M. = /ab and HM. =

We are given AM.=G.M.+ 10=HM.+ 16
at

(ie.) 2"’ = Jab + 10 (1)

at+b 2ab
= +
2 at+b i 2)

from (2) 43 58 jf’b =

= (a+b)*—4ab =16 (2) (a+b)

and

16

(i.e) (@a-b? =32(a+b) .(3)
(H= ﬂ;‘? = J&E + 10
= a+b=2Jab +20

=  a+b-20=2Jab

So, (a+b-20)2=4ab
(i.e.) (@a+b)2+400-40(a+b) =4ab
(a+b)2-4ab=40(a+b)-400

from(3) (a + b)? -4ab =32(a+b)
= 32(a+b)=40(a+ b) -400
(+by8)4(a+b)=5(+b)-50
4a+4b=>5a+ 5b-50

a+b=>50

a=50-b

Substitutinga = 50 - b in (3) we get
(50 -b-b)2=132(50)
(50 -2b)2 =32 x50



[2(25-5))% = 32 x50

(ie) 4(25-by* = 32%x50
= 25— by = 32:5{];8><5i}=4ﬂﬁ=2l}2
=5 25-b = +20
35 —h=30 | 95 - H=-90
= bh=25-20=5 . h=25+20= 45

Whenb =5,a=50-5=45
Whenb =45,a=50-45=5
So the two numbers are 5 and 45.

Question 9.
If the roots of the equation (q - r)x? + (r - p)x + p - q = 0 are equal, then
show that p, g and r are in AP.

Solution:

The given quadratic equationis (q-r)x2+ (r-p)x+(p-q) =0
Given that the roots of the equation are equal. -~ The discriminant is equal to
Zero.

(r-p)3?-4@-nD(PE-9=0
r2-2rp+p*-4(pq-q*-rp+qr) =0
r2-2rp+p?-4pq+4q?>+4rp-4qr=0
r2+p2+4q2+rp-4pq-4rq=0

r2+p2+ (-2q)2 + 2r.p + 2p(-q) + 2(-2q)r=0

(r+p-29)*=0

r+p-2q=0=>2q=p+r

~p,q,rareinA.P.

Question 10.
If a, b, c are respectively the pth, gt and rth terms of a G.P., show that (q - r) log
a+(r-p)logb+ (p-q)logc=0.

Solution:
Let the G.P. be |, 1k, 1k, ...
We are givent, =a,tq=b,tr=c



= a=1kP- 1 p=1k9"1; c=1k""!

a=1kP-' = loga=log!+logk” ! =logi+(p-1)logk
b=1k9"1 = logh =log/+logk?~' =logl+(g—1)logk
c=1k""1 - logc-a—-]ﬂg:‘+lugk“' =logl+(r—1)logk

LHS=(q-r)loga+ (r-p)logb+ (p-q)logc

= (g—r){logl+(p-1)logk]t+ (r—p)[log/+(g—1)logk]+
(p—q)[log!+(r—1)logk]

=logl/[p-gtg-—rtr-pltlogkllg—n(p-1)+{r-p)(g-1)+
-9 (r-1]

=log/(0)+logk[p(g-nN+tqr-p)+trp—q)-(g-rtr-p+tp-q)]

= 0 =RHS.

Ex 5.3

Question 1.
Find the sum of the first 20-terms of the arithmetic progression having the
sum of first 10 terms as 52 and the sum of the first 15 terms as 77.

Solution:
Let ‘a’ be the first term and d be the common difference of A.P.

Letthe AP.bea a+d a+2d,...wearegivenS, =52 and S, =77.

.10 15
(ie.) ~—2—[2a+(10-l]d}=52 and —[2a+(15-1)d]=77

6 o) Bt Uil e 08 2 i S (= T2 1
0 10 5 5 15

2a + 9d = 553 (1)



2a + 14d = 14 o)

52 154 156-154 2

N-(2)=>-5d="—-"= =
=12) 5 15 15 15
-2
= :_2
15%5 AS
_52

-2 -2
Substituti =— 1 t2a+9
ubstituting 4 = ?Sm(}wege a (?5] F

52 18 52 6 260+6 266
la=—+—=—+—= =
5 % 5 25 25 25

266 133
25 x2 25

Now a=E and +cf=_—2
25 75

[2a+ (20-1)d]=10] 2a+19d]—10[ (]33J+19 ﬁ)]
25 75
2 0
=m[ﬁ—§] 19798 - 33]-E(:fﬁu}=—w—--""f"[}r"=::’E
25 75] 75 75 753
Question 2.
P r+2 P+2'+3

Find the sum up to the 17" term of the series T+
Solution:
I’ ’+2 '+2°+3
t=—;t,= s -
1 143 1+3+5
iy P+2°+3+.2° _Zn’ (2n-1+1Y)
T 14345+, nterms | o 2

[+3

14345



2

n*(n+1) (n+1) _n+2n+l
- 4[&'2] 4 4

"

) l[n(n+ (2n+1) | 2(n)(n+1) | "]

4 6 2
To find S}, putn=17

&5 =Bt :i2n2+2n+1 =T:-Zn2 +¥2n+Y1

1/17x18%35 | 2(17)(18)

- +17
4 6 2

8=

=% [17 x 105+ 17 x 18+ 17]

_ 1?(105:18+!)=I?><3]=52?

Question 3.

Compute the sum of first n terms of the following series:
(i) 8 + 88 + 888 + 8888 + ......

(i) 6 + 66 + 666 + 6666 + .....

Solution:
() S, =8+ 88+ 888 +...nterms =8 [1+11+111+....#»terms]

8
= S [9+99 + 999 + ..... n terms]

=§[(10- 1)+ (10 ~1)+(10° =1) + .7 terms |

=%[]ﬂ+ 107 +...m terms — (1 + 1+ 1.....n ierms}]



91 10-1 9 9

zﬁﬁﬁﬁgﬂ_ﬂ=ﬂﬁﬁfgﬂ_4

:ﬂ(m"—i]—g—”
81 9
(i) S, =6+ 66+ 666 + ... nterms = 6 [1 + 11 + 111 + ...... n terms]

:g[(m—1)+(mf—t)+(1u3-1)+ .....  terms |
=E[I{}+Iﬂz+lﬂ3+ ..... mtﬂnnsﬂ(lﬂ-l—kl.....ntenns)]
_s{ow=1) | eficri

9] 10-1 "9 9

lﬁ(lﬂ";l}—_‘}n :%[Iﬂ(l{}"—l]—ﬂn]

5
9

Question 4.
Compute the sum of firstntermsof 1 + (1 +4) + (1 +4+42)+ (1 +4 +
42 4+ 43) + ...

Solution:

h=Lt,=1+4,1,=1+4+4° 1t =1+4+4" +....nterms which is a G.P
R Gl I
T 4 3
I -1 Tar-F1
SoS =X = ==
" " Y3 >3




4(4"-1)
So ¥4"-31_ 3 " 44 -1)-3n 4

= L
23 3 9 9 3
Question 5.
Find the general term and sum to n terms of the sequence
1.4 7 10
331G T
Solution:
L =Lt —ir —E: e I
S D

Numerator 1,4, 7, 10, ...... (APa=1,d=4-1=13)
So t,=a+(n-1)d=1+(n-1)3=143n-3=3n-2
Denominator 1, 3,9, 27, whichisaG.P.a=1,r=3

So t,=ar"' =1(3"")=3"

3n—-2
st =
L} 3!r-|

It is an arithmetic Geometric series. Here the nt term is t, = [a + (n - 1)d]rm-

lwherea=1,d=3andr=1/3
Now the sum to n terms is

g _ a—[a+(n-1)d]r" +dr[1_r"" ]

" I—r (1-r)

1 1
I—[l+(n—l]3}§l— | -5
— i +3><-3— ——-l-—-T
e (1- 4)
1
_ ].""(3!”!"“2)3“ . 3:1-—] _! N 3!7 -—(3}’1—-2) X 3rr—] _1
% ) W) )
Question 6.

Find the value of n, if the sum to n terms of the series /3 +./75 +./243 + .. is 4353.



Solution:

=31, =475 =125x3=53,1, =243 = JB1x3 =93
Here ¢, zﬁ,.tz 25\@,!‘3 =943

(i.e) a=3,d=53-3=43
S” = %[Za+(n-— l}d] = 435\4@; (giVEﬂJ

- %[zﬁ +(n- 1]4ﬁ]= 4353

= ”ﬁ[2+4n-4]=435ﬁ

2
= n[4n-2]=870

4n’ —2n—-870=0
(+by2)2n*—n-435=0
20 —30n+29m—-435=0 =>2n(n —15)+29(n - 15)=0

-29
2n+29(n -15)=0=n= —:-1—— or 15

n= ? not possible, Son =15

Question 7.
Show that the sum of (m + n)% and (m - n)t™ term of an A.P. is equal to twice
the mt term.

Solution:

The nthrterm ofan APisTh=a+ (n-1)d
Twin=a+(m+n-1)d

Tmn=a+(m-n-1)d
Tm+n+Tm-n=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

Tmsn + Tmn = 2Tm



Hence the sum of the ( m + n)t term and ( m - n)t term of A.P is equal to
twice the mt™ term.

Question 8.

A man repays an amount of X 3250 by paying X 20 in the first month and then
increases the payment by X 15 per month. How long will it take him to clear
the amount?

Solution:
a=20,d =15, S, =3250 to find n.
H
Now § =—|2a+(n-=1)d |=3250
,=2[2a+(n-1)d]
7
= —| 40+ (n-1}15|=3250
40+ (n-1)15]
n [40 + 151 — 15] = 3250 x 2
n [25 + 15n] = 6500
5n [5 + 3n] = 6500

= n(5+3n) ﬁ@ =1300

3n2+5n-1300=0
3n2-60n+ 65n-1300=0
3n(n-20)+65(n-20)=0
(3n+65)(n-20)=0

n=-65/3or20
n =-65/3 is not possible
~n=20

So he will take 20 months to clear the amount.

Question 9.

In arace, 20 balls are placed in a line at intervals of 4 meters with the first ball
24 meters away from the starting point. A contestant is required to bring the
balls back to the starting place one at a time. How far would the contestant
run to bring back all balls?

Solution:
t1=24X2=48,t,=48+ 8 =560r (24 + 4)2,t3 =(28 + 4)2 = 64 which is



an A.P.
Here a = 48,
d=56-48=8

Sl =§§[2a+ (20-1)d] =10 [2(48) + 19 (8)] = 10 (96 + 152) = 10 (248) = 2480 m
The contestant has to run 2480 m to bring all the balls.

Question 10.

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 the 2rd hour, 4t hour, and nt* hour?

Solution:

Number of bacteria present initially = 30

Number of bacteria at the end of 1 hour =2 X 30 =60

Number of bacteria at the end of two hours =2 X 60 =120
Number of bacteria at the end of three hours =2 x 120 = 240
Number of bacteria at the end of four hours = 2 x 240 = 480

-~ The sequence of a number of bacterias at the end of every hour is
30,60,120, 240, 480, ....vvvrrerveeiieeeeeeeeeeeens
30,30%x2,30x4,30%8,30X16, .cccceererirrrennnnn.

30,30 x 2,30 % 22,30 X 23,30 X 2% .ceeerirrrrnrrnnnne

This sequence is a Geometric sequence with first term a = 30, common ratio r
=2

Number of bacteria at the end of nth hour tp+1 =a. ™
tn+1 = 30(2m)

Number of bacteria at the end of 2rd hour = 120
Number of bacteria at the end of 4th hours = 480
Number of bacteria at the end of n* hour = 30(2n)

Question 11.
What will X 500 amount to in 10 years after its deposit in a bank which pays
an annual interest rate of 10% compounded annually?



Solution:

r 10 11
= = 10% =P |1+—|=3500+| I+ — [=500] —
P =% 500, C.I = 10%, Amount after | year=P ( I{]{i] [ 1{}[}] [1{])

. 2
Amount after 2 years = 500 (ﬂ ]
10

9 10
to=ar™, gy = 59{}[5) [H] . 590(2) = 500 (1.1)10= 500 (2.5937) = 1296.87
10){10 10

Aliter:
10
Amount after | year = 500 1+ﬁ =500 —

11)(11 1Y
Amount after 2 years = 500 {ﬁ) (—) = S{JD(—J

10
So amount after 10 years = 500 [%) = 1296.87

Question 12.

In a certain town, a viral disease caused severe health hazards upon its people
disturbing their normal life. It was found that on each day, the virus which
caused the disease spread in Geometric Progression. The amount of infectious
virus particle gets doubled each day, being 5 particles on the first day. Find the
day when the infectious virus particles just grow over 1,50,000 units?

Solution:
a=5r=2t>150000, To find ‘n’

t, =ar"™ =150000 (ie) 5(2)"" =150000
150000 _ 00

= 27— 1=

215 =32768 and 2'* = 16384 |
We are given 2" ' > 30000 = 2'° =32768>30000 = n—1=14=n=15



On the 15t% day it will grow over 150000 units.

Ex 5.4

Question 1.
Expand the following in ascending powers of x and find the condition on x for
which the binomial expansion is valid.

Solution:

o 1 1[ x]" 1{ x (.—r)? (x]:"}
(i) = =l Jh= | ==ttt =] =]= 1.
5+x s[1+f) 515 5| 513 5

5

Hence-';:-{l:b.'. be| <5
_lox X x
§ "5 %
(i) 2 - 2 _ 2

] 5
=%il +;x )_2 %{1 —2(%x]+ 3(%]2 ]

2. 8 16 , ]
=—|]l—-——x4+—x"...
91 3 9

3

; 2 x2 7
7 X
(iii) (5 + x ) {5[I+ - J}

Hence <l=. |x<3/4




s AT I
336 8l

X

Hence 3 <I=hi<2

Question 2.
Find 4/1001 approximately (two decimal places).



Solution:

Y1001 = (1001)3 =(1000+1)"3

1 1/
/3 / /3
1000 1+—— |t =(1000)4 | 1+
1000 10
1
10° )

%)
=10 1+l[ ! ]+3 -
3l 10° 2

zm{n S ...}=m[1+n.ﬂn0333..]=1n{1.0m333}
3000 18000000

=10.0033
Question 3.

1
Prove that \7 46— \3./ x> +3 is approximately equal to — when x is sufficiently large.
X

Solution:

<]

X

When x is large then 1 will be small (i.e.)
X

So x* +ﬁ—~3jx3 +3 = [x3 +6]'”L‘;5 —[x3+3]’]}£

= Lz [appmximatel}f)'
X

Question 4.

2
Prove that /:"—I is approximately equal to 1 —x + % when x is very small.
+x



Solution:

—x _(1-x)"
—X - X [ i /
LHS = = 1,,—(I-Jf-')}z(lﬂf-')’1’/
I+x  (14x)2
() z)3)
i Py - 2
el dpp ol di gy Mo s ARl | [ B
2-1 2 2.1 7 8
NS T S s - .. 58
TR 94 8T 2 8
2
=]l—-x+—=RHS
Question 5.

Write the first 6 terms of the exponential series
(I:l e5x

(i) e
(i) e?
Solution:
X xz x3
() e =l+—+—+—...
21 22 Z3
2 3 4
So ei'r:l+2-+(5x) +_(51] +{5x) +
A7 23 A3 24
25x° 125x°  625x* 3125 5 15625
=]+5x+ + + + X+ } e
6 24 120 720
25x% 125%°  625x% 625%°  3125x°
=1+5x+ + + + +

6 24 24 144



2 3
(ii) e—z-m'=1+£:flf_)+("2") I )
/1 22 Z3
4x* 8x' 16x' 32x° 64x°
=1-2x+ - + - + =i
2 6 24 120 720

4 2x' ax  4x®
e
3 3 15 45

=1-2x+2x° -

2 3 4 IS

Question 6.
Write the first 4 terms of the logarithmic series

(1) log(1 + 4x),

(i) log(1 — 2x),
(i) log (152 )
(iv) log( ;;z )
Find the intervals on which the expansions are valid.
Solution:
(Dlog(l +x)= x—;+%3—74-.-, log(l -x)=-x- I?Z—I—;

2 3 4
4 4 4
g +ay=dr— 8§ I N
2 3 4



Hence |4x| <1 = x| < 1/4
16x”  64x’ 256x"
2 3 4

=4y —

= 4x - 8x* + ?xﬁ —64x* ...
B [21)2 B {21}3 B {2.{]4 4x* 8x® 16x°
5 ) i 5 - TR

3
=-2x—212—§u;5-—4x*

Hence [2x| <1 = [x| < 1/2

(i)log (1 —2x)=-2x

(iif) lc}g( Ly e

=log (1 + 3x) - log (1 - 3x)
1-3x

[3 (), () _(39)' H3 (3x)' (%) (30

2 3 4 2 3 4

(3x)° , (3x)

2 A3 4
—(SI] +{3x) -—(h) w b IXF——t—
2 3 4 2 o

=2{3x+ {3x}3 + {3x}5 + (h}? ]

=3x

3 5 7

Hence |3x] <1 = [x| < 1/3

(iv) log il =log (1 —2x) —log (1 + 2x)
1+2x

_[-zx_uxf e ...-]‘{Z'T_(zxf S

2 3 4 2 3 4
= —ZI—(ZI)E _[2:{}3 s (EI}4 —~2;i:+{2x]2 __(Zx]j +(2x)4
2 3 4 2 3 4
= —2[2x+ {21}3 + (EI}S + (Zx]? ]
3 5 7

Hence [2x] <1 => x| < 1/2



Question 7.

-
=

k]
X Id
If y=x+—+—+—+..

2 .3 4
- then show that _r—':y—-l— A g
4 21 31 4!
Solution:
2 3 4
yEx+—+—+—+...
2 4
_'J['2 .1'3 Iq
jay PE R e e — X
(1.e) . B log (1 —x)
1
(i.e) y=—log(l-x)=log—
X
|
Solog — =y
=X
: | ; i =
= — =g B |=x=—=¢g " D]-x=¢ ' 1-&" =x
1—x e’
2 _3 4 j‘!- :_1_, 4
(ie) x=1- 1‘‘l-"i'-"'1f-'*-"L-I--y—.,.]=1—l+j|;—}—+'l —y—,
20 3t 4! 20 31 4
2 3 4
N L )
e TR T
Question 8.

If p — g is small compared to either p or g, then show that
Hence find #E ;

\F”(Hl}w(n—l}q
i

16
Solution:

(n-1)p+(n+l)g-




He=q 2
1+ | +
rug< (Pt *(n=1)g _n(p+q)+(p=q) _ mip+q) | p+q,
(n=Dp+(n+l)g n(p+a)=(p=q) |_1(p-q) (  p-g)
npt+q L= &

Y | ’ | Pta
=| £ =:JE=LHS
q q

15
To find ‘-“J%wetaken=8,p= 15, = 16.

15 (n+l)p+(n-1)g 9x15+7x16 135+112 247

1 = = =="220.99196
16 (n—-1)p+(n+l)g 7x15+9x16 105+144 249

So

Question 9.

3—dx + x°

EZ.!:

Find the coefficient of x* in the expansion of

Solution:
H# =(3- 4x+x?) ¥
: (22) (20 (28]
=(3-4x+x%) |1+ + +
1! 22 23
=AY
Coefficient of x*: 3{{ 43 [ ]
:3['_'@],,(_4}{____',&:1, L
24 6 2 24 6

=2+E+2=6+16+6:§
3 3 3



Question 10.

Find the value of

”=12.ﬁ_]

Solution:

1.3 1 1
I =it i [k
3 3y 53 9 3

Il
lsd
T,

=X
1 1+ 1/:’5
=3x—log| —= |+—log
2 1_fl/f3’

P4
1+(.- o) +[x9] 5

3 5



Ex 5.5

Choose the correct or the most suitable answer:

Question 1.
The valueof2+4 4+ 6+ ...+ 2nis .....
n(n—1 +1 2n(2n+1
(a) B (2_} (h] H[nz ) ) _‘E{_;{____} {af} n(n+ |}
Solution:
(dn(n+1)

n+1
Hint. 2+4+6+ ... +2n=2(1+2+73 +...,r.r",||=2[H[M,:I }}=n{_n+l]

]

Question 2.

The coefficient of x6 in (2 + 2x)10is ..........
(@) 1°Ce

(b) 2¢

(C) 10C626

(d) 10Cs210

Solution:

(d) 10Ce210

Hint.

tr+1 = 210("Cy)

To find coefficient of x¢ putr =6
= coefficient of x¢ = 210 [10Ce]

Question 3.

The coefficient of x8y2 in the expansion of (2x + 3y)20is .......
(@) 0

(b) 28312

(c) 28312 + 21238

(d) 20Cg28312

Solution:



(d) 20C528312
Hint. 'f‘.,_! — 2'[}':1 {21,)21} 'S {3},}.?' A zﬂc-r 22".-1' - {r}lﬂr 33‘ y_r [ﬂcr = HC”__’,]

To find coefficient of x® put 20— r=8 = r= 12
To find coefficient of y!2 put r= 12 ..r= 12

Coefficient = 3”{1]2 (2)20-12312 - EGCIE

Question 4.

If nC10 > nC; for all possible r, then a value of n is ........
(@) 10

(b) 21

(o) 19

(d) 20

Solution:

(d) 20

Hint.

20C10 > 20C; for all possible value of r.
n=20

Question 5.
If a is the arithmetic mean and g is the geometric mean of two numbers, then

Solution:
(b)a=g

Hint. AM > GM
saz= g

Question 6.
If(1+x2)2(1+x)"=ao+ aix + axx?+ ... + x"**and if ap, a1, az are in AP,
thennis ......

(@1



(b) 2

(o3
(d) 4

Solution:
(borc)n=2or3

L]

Hint. (1+°) (1+x)" =(1+2f+x4)[|+m+”(”2_”x J

n(n-1) , 5 2 ;
zl+nx+Tx +2x°..=ay+ax+a,x" +... (given)

nin-—1 2 _n+4
=ay=La =na,= _( ]*+2(r'.e} d- =f——§l-——-

Given g, .|, d, are in A.P.

n* —n+4
Zat=a0 G W 0 L e
bp |
n—n+6 1
= 2n= T:}n"——n+6=4n

(ie)m’ —5n+6=0=n=2o0r3

Question 7.
Ifa,8, barein A.P,a,4,barein G.P, if a, X, b arein HP then x is ......

(@) 2
(b) 1

(c) 4
(d) 16

Solution:
(a2
Hint: a, 8, barein AP =

a+b

=8 =at+b=16

a, 4, barein GP = ab = 4% =16
2ab _2(1{5)_2
a+bhb 16

Nowa,x,barein HP = x =



Question 8.
1 i

1

The sequence «ﬁ’ﬁh@* \,E+2\/§m
(a) AP

(b) GP

(c) HP

(d) AGP

Solution:

(c) HP

Question 9.
The HM of two positive numbers whose AM and GM are 16, 8 respectively is

Solution:

(d) 4

Hint.

Let the two numbers be aand b

TR us

GM= Jab=8=ab=64

HM = 2ab _ 2x64 _4
T a+b 32
Question 10.

If S denotes the sum of n terms of an AP whose common difference is d, the

value of
Sn — QSn_l + Sn_g IS ......

(a)d
(b) 2d
(c) 4d
(d) d2



Solution:

(@d
Hint. Sn - 2Sn—l + Sn—.'! = Sn - Sn—l - Sn—l + Sn—Z

=(8,=81) = (St =Sy-2)
Now S, =t +1, +..4,
S, =h+t+.t,_andS, =4+t +..1,
So Sy =S, =t,and S, =S, =1,
Now (S, =S8,-1) = (Snct = Sp2) =ty —tpy
=lat+(@n-1)dl-[a+(n-1-1)d
=a+nd-d-a-nd+2d=d

Question 11.

The remainder when 3815 is divided by 13 is .......
(a)12

(b) 1

(011

(d)5

Solution:

(a) 12

Hint.

(38)15=(39-1)15

= (39)15-15C1(39 )14 4+ 15C2(39)13 +....... + 15C14 (39) -1

In the Binomial expansion, all the terms except the last term (- 1) are divisible
by 13
~ The remainder =13 -1 =12

Question 12.
The nth term of the sequence 1, 2,4, 7, 11, ...... is
(@) n* +3n* +2n (b) n' =3n* +3n
nin+l){n+2 2 _n+2
o Mt )(+2) @ 2o

3 2



Solution:

nz—n

Question 13.
1 1

1
The sum up to » terms of the series TsBa + W + ol +

Solution:

(@) VZn+] s @ arl-1 (@ Y2=ri=l

2 - 2

Solution:

@

1 | \F\F V3-1_V3-\1
B+l BN Bl -1 2

1 1 V5-V3_5-3_5-3
54v3 543 5B 5-3 2

Hint.

1 I :\J{g—u{]— V53 [J2n+l—v"2u+l]
So £+ﬁ+ﬁ+\"r§+... 5 + 2 + . 3
B N2n+l -1
N 2
Question 14.
The n''t fil -]- E 1 L
e " term of the sequence 2’2816 I ranaiss
(a) 2" =n-1 (by 1-27" (¢) 27" +n-1 (d) 2"
Solution:
I 3 I I I
fh===l-—ih===l-—z=l-— fi=lc]oC=]——
e R R R
r,,zi—izl 27"
2!’1‘
Question 15.

The sum up to n terms of the series V2 + V8 + V18 + /32 + is ...........



@ @ B 2@+l (© ”(:’,;1) @ 1
Solution:

n(n+1)
© 2

Hint. JE+2~.E+3JE+... n terms
(n]{rz+1) _ nln+1)

=V2(1+243+.n)=42 : i

Question 16.

X | )
The value of the series %+%+E+—9+ W

8 16
(a) 14
(b) 7
(c) 4
(d) 6

Solution:
(a) 14

Hint. l+1+E+E+
2 4 8B 16
It is an arithmetico geometric series

1

Hcrca=1,d=?—1=6,aﬂdr=5

1
g o8 a1 +(6}[//2/]=L+

B AT A T

Ll

=2+(3x4)=2+12=14



Question 17.
The sum of an infinite GP is 18. If the first term is 6, the common ratio is .........

1
(a) 3
2
(b) 2
1
© 5
3
(d) 7
Hint:
6 =18 =26=18-18r
1—r
18r=18-6=12
r=12/18=2/3
Question 18.
The coefficient of x5 in the series e2Xis .........
(a )
3
(b) 3
—4
(©) 43
4
(d) L
Answer:
—4
© T
2 3 4 3
e 2oy 26,000 @0 (0 (20
21 . 23 24 25
_ s_—2 32 -4
Coefficient of x =Z ]20 l'i
Question 19.
The value of l.+l+L+ NI, | S——
21 4! 6!



Answer:

(e—1)°
(©) —=
, O 4 1 1 1
=l4+—+—+—... o e e el
Hint. ¢ TRETRET &= 1!+21 T
e +el I
=l4+—+—+
2 2! 4!
1 | -?:1+€I
ot = -1
2! 4! 2
_61—2+E_1_[E‘—]}2
2 g

Question 20.

2 3
The value 0f1—1[3)+i[3] —l[g] e TN (. YR
2103 ) 313 41 3
5 3 5 > 5
(a) IUE(EJ (b) Elng(-j—] (c) ;]ﬂg[g) |

Solution:

2 3

Hint. log(l+x)= x—x—+%+...
(1+x) x xt x
log =l-—4—-—4
x 2 3 4
put x = 2/3

= ]

(2/3) /3?7 @/3°
- + - +

2 3 4
= log (1 +2/3)/ 2/3

=%iog(l+ %)=%Ingg
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