JEE Type Solved Examples :
Single Option Correct Type Questions

= This section contains 10 multiple choice examples.
Each example has four choices (a), (b), (¢) and (d) out of
which ONLY ONE is correct.

Ex. 1 If(zno+ 1) +(2n3+ 1) +(2n6+1) +...=170, then n

equals
(a) 2 (b) 4 (€6 (d)8
sol. (b) . (1+ x)2n+1 — 2n+1C0 + 2n+1C1x +2n+1 szz +2n+1 C3x3
LA 4 Il o (5 e 6y
Putting x = 1, 03 ” (where wis cube root of unity) and
adding, we get
22n+1 +(1 + (D) 2n+1+(1 + (D2)2n+1 — 3(2n+lco
+2n+1C3 +2n+1 CG + ..
Q2+l _ (2 (2n+1) _ "t = 3(2n+1co 42+ C,
+C 4 )1+ 0+ of =0]
1

= Mo e Oy 4P O = =
3
(22n+1 _ (DZ (2n+1) _ w2n+l)

2n+1 2n+1 2n+1 1

+ + +o.==

0 3 6 3

(22n+1 _ (,02 (2n+1) _ (DZnJrl

~

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

(O]

= 170 =

%(22n+1 -

Forn = 4,170 = ~(512—1—1) = 170
3

Hence, n=4

Ex.2("C,+" C,-" C, =" C3)
+(MC,+" Cs =" Cy =" C;)+...=0
if and only if for some positive integer k, m is equal to
(a) 4k (b)4k+1  (c)dk—1 (d)4k+2
Sol. (c)If6 € Rand i = /-1, then (cosB + isin6)"
= "Cy(cosB)™ +™ Cy(cos®)™ (isin0)
+MCy(cos 0)" (i sin®)*+...4+ "C,,(isin®)"
(cosmB + isinmB) = ["Cy(cosB)” =" C,(cosB)™ * -sin@
+™C,(cos0)™ *sin*0 —...]+ i[ " Cy(cosH)™
sin® =" C4(cos0)™ *sin’0 +...]
[using Demoivre’s theorem]

Comparing real and imaginary parts, we get
cosmO = "Cy(cosB)™ = C,(cos®)™ sin®0

+™C,4(cos8)™ *sin* 0 —......(>I)

sinmB = "C,(cos0)" " -sin® - C;(cos0)™ > -sin’ 0 +...
(i)

On adding Egs. (i) and (ii), we get

cosmB +sinmB =" Cy(cosB)™ +™ Cy(cosB)™ ' -sinO

~"™C,(cosB)™ *sin*O —"C4(cosO)™ *sin’O

+™C,(cosO)™ *sin*0 +...sin(m9 + Zj

( e)ml’"co +" Cytan® - "Cytan’0 =" Cy tanSGL
= (cos
L+mc4tan4e +m C5 tan56_.“ J
4 4 2m/2

(mC() +m Cl _m CZ _m C3)+(mC4 +m C5 m CG m C7)1
L-1-'"-1-(mcm—3 +m Cm—Z =" Cm—l =" Cm) J

(MCo " C =" C, =" Cy) (M A Cs =T Cg = )
+...= 0 [given]

Sm(<m+mj=0 _, (m+nm
4 4

or m=4k-1,Vkel

Ex. 3 If coefficient of x" in the expansion of (1+ x)'*'

(1—x +x*)" is non-zero, then n cannot be of the form
(@)3A+1 (b)3A  ()3A+2 (d)4Ar+1

Sol. (¢) v (14 x) 1= x+xH)" = 1+ x)((1 + x)(1 — x + x2))!°
=(1+x)(1+x>)"

= (14 x) 1+ Cx® +1%° Cox® +1%° Coux” 4. 4. 410 C 1)

Clearly, in this expression x* will present if n = 3\ or
n =3A + 1. So, n cannot be of the form 3A +2.

10

I

Ex. 4 The sum %(

i=0

)( 20 _), (WhereB =0,ifp<q)is
q

m-—i
maximum when m is
(a)5 (b) 10

m (10 20 m 10 20
Sol. (C) 2 ( . j( j = 2 Ci Cm—i
i=0\ 1 m-—i i=0

10

(c) 15 (d) 20

Co-2C, +1°C, 2 Cry +1°C, 2 Cpy ot 0, 20,
= Coefficient of x™ in the expansion of product
(1+x)°(1+x)*

= Coefficient of x™ in the expansion of (1+ x)** =*°C,,

To get maximum value of the given sum, *°C,, should be

maximum. Which is so, when m = 32—0 =15



Ex.51f"'C, =(k* —3)-"C,,, then k belongs to
(a) (—o=,— 2] (b) [2, <°)

() [-V3,+3] (d) (3, 2]
Sol. (d) -~ "'C, =(k* =3)-"C,
n-1
N k2o3=_ Cr_r+l )
ncr+1 n
= 0<r<n-1
= 1<r+1<n
N l_ r+1 <1
n n
1 2
= ~<(k?-3)<1
n
= 3+l<k?<4 or 3<k’<4 [here, n > 2]
n
ke[-2+3)U(+3,2]
AN b
Ex.6 If| x+—+1| =a, +|a;x+—
X X
+(a2x2 +b2)+...+(a6x6 +b6),
x? x°
the value of a, is
(a) 121 (b) 131
(c) 141 (d) 151

6 r
1 5 ¢ 1
Sol. (¢)|x+—+1| = C,| x+—| for constant term r
X r=0 X

must be even integer.
oy =Co+C, X2 C +°C, X Cy+°C, x°Cs
=1+30+90+20=141

Ex. 7 The coefficient of x*° in the series

101
Srx" 1+ %) s

r=1

On subtracting Eq. (ii) from Eq. (i), then we get

k)
1+ +| ——
S = (14 x)® 1+x 1+x

(1+x) |+ +(x)100_101(xJ101|
{ 1+x 1+x J

=1+ )"

e

101

S=(1+x)% - x"(1+ x)-101x

. 50 . 102
and coefficient of x™ in S = "°Cs,.

Ex. 8 The largest integer \. such that 2" divides
32n -1, neNis
(@yn—-1 (b) n
Sol. (d)+3* —1=(4-1% -1
e Y e S T S B

(c)n+1 (dyn+2

n n
T il ) (22 Doy oy
n+1
- 1) = 2"**(Integer)

2"+1—n—2

— 2n+2(2

Hence, 32 —1is divisible by2""* A =n+2
Ex. 9 The last term in the binomial expansion of

n log38

1 1

V2 —— | is| — , the 5th term from beginning is
V2 ) (33«@ )

(@) "’ Cs (b)2"c,

(c) %~10C4 (d) None of the above

Sol. (a) Since, last term in the expansion of (if - \/15]

(@) 10 Cso
(c) 102 Cso

(b) *'Cso
(d) ™ Cs

101
Sol. (c)Let S= X " (14 %)
r=1

100

=1+ %) +2x(1+ x)”

S=(1+ x)loo{l +2(x) +
1+x

Sx
o =(1+x
(1+x)

+3x2(14 %)% +..4+101x""

. 2 X 100
3 +..+101| ——
1+x 1+x

()

(5™ = o]

n/
= (-1)" @

n/2
= (-1 @

4
Now, 5th term from beginning = '° C4(§/§)6(—1)

_10,
- 4

—i><3><log3 2
3 —

2 logs 8
— ( 1 2(3—5/3)log3 23
35/3

—5logz2 _ ologz2 > _ - 1y
_350g3 = 3983 :25: —

2
15
=|—-|.. n=10
2

2

.zz.i_
22

0~ _ 104
4= 6



Ex. 10 If f(x)= "g{rz("cr =" C,.)+@2r+1)"C,}

and f(30) =30(2)", then the value of Ais

(a)3 (b) 4 (©)5 (de

Sol. (¢) Here, f(x)= }i‘,{rz("C, )+ (2r +1)°C,)

M=

(r*+2r+1)"C, -r*"C,_,

r=1

JEE Type Solved Examples :

= z—:l((r + 1)2 'ncr - rZ ! Crfl)

=(n+1)*-"Cc, -1*."C,
=(n+1)*—1=(n*+2n)
£(30) = (30)* +2(30) = 960
=30%32 =30(2)° =30(2)"
A=5

[given]

Hence,

More than One Correct Option Type Questions

= This section contains 5 multiple choice examples. Each
example has four choices (a), (b), (¢) and (d) out of which
more than one may be correct.

Ex. 11 Leta, =(1 +1) . Then for eachne N

n
@a,=22 (b)a, <3 ()a, <4 (d)a, <2
Sol. (a, b, ¢)
n n 2
oa, = (1+1) ="Cy+" Clo(l)+ )y "C,(l)
n n) r=2 n
n l 2
=2+ 2 "Cr()
r=2 n

a, 22forallne N
1 n
Also, lim (1+) =e=27182...
n—soo n
a, <e

Finally,2<a, <e

Ex.12 LetS,(x) = i "C,, sin(kx)cos((n — k)x) then
k=0

(2) Ss @ =16 (b) s(‘z") =64
(c) Sso() =0 (d) S51(-m) = =2°°

Sol. (a, b, ¢)
Sp(x) = i "Cy sin(kx)cos((n — k)x) ..(d)

k=0
Replace k by n — k in Eq. (i), then
Sp(x)= % "C,_gsin((n —k)x)cos(kx)
k=0

or S,(x)= 2 "Cysin((n —k)x)cos(kx) ...(ii)

k=0
On adding Eqgs. (i) and (ii), we get

2S,(x)= Y "Cy -sin(nx) = 2" -sin(nx)
k=0

= S, (x) =2"""sin(nx)

Ss )= 2% sin n =16,
2 2
Y 6 . AL 6
S, _E =2°.sin —7 =2"X-1x-1=64

Sso(1) = 2% -sin(50m) = 0
and S5 (-m) =2 -sin(-511) = 0
Ex. 13 Ifa+ b=k, whena,b >0 and
Stk,n) =Y, r*("C,)a" - b"", then
r=0

(a) S(13) = 3(3a* +ab)
() $(3,5) = 25(5a° + ab)
Sol. (a, b)

(b) S(2,4) = 16(4a” + ab)
(d) S(4,6) = 36(6a* + ab)

< Sk,n)=X rt-("C)d V"
r=0

=" i r? -[’~"_1C,1J-(aJ
r=0 b
=nb" i (r-vD+1D)"'C,_, .(a)
r=0 b

=nd" 2 ((T’l - l)'n_zcr—Z +n_1 Cr—l) (ZJ
r=0

2 r—2
b (-1 2] T e, (¢
=nb"-(n-1) (b) Eo Cr_y (b)
n r—1
b r=0 b

2 n—2 n-1

=nb" -(n—l)(a) (l+a) +nb"~(a}[l+aj
b b b b

=n(n-1)a’k""? + nak" ™
=na’k"" % + nak" *(k — a) = n®a*k" "% + nabk"?
~.8(1,3) = 9a* +3ab = 3(3a* + ab) [ a+b=k]
S(2, 4) = 16(4a* + ab)
8(3,5) = 135(5a° + ab)
S(4, 6) = 1536(6a* + ab)



Ex. 14 The value of x, for which the ninth term in the

=
=

A=2-2/5
x=10%1072/°

[from Eq. (i)]

Ex. 15 For a positive integer n, if the expansion of

X

5
— +x
2

10
1
. \/ﬁ 2logo x : :
expansion of {———+ x - x is 450 is equal to
l(\/;)'ﬂog]ox
(a) 10 (b) 10? (©)~10 (d)1072/° [
Sol. (b, d) Let log;x =A = x =10" (@)
Given, ) Ty = 450
= ¢, V10 (10" -10"?)® = 450
}"2
10 2
A
= e, -AZJOS 110" = 450
10°
N 1084~ 532 _ 1=10"
= 8h+4-50 =0
= 502 —8h—4=0

JEE Type Solved Examples :
Passage Based Questions

= This section contains 2 solved passages based upon each
of the passage 3 multiple choice examples have to be
answered. Each of these examples has four choices (a), (b),
(c) and (d) out of which ONLY ONE is correct.

Passage I (Ex. Nos. 16 to 18)
2n
Consider (1+x +x2)" = > a, x", where ay, a,,
r=0

as, ..., Ay, are real numbers and n is a positive integer.

n—1
16. The value of 2 a,, is
r=0
9" — 2a,, —1 9" — 2a,, +1
a) —— 1 by ———1—
(a) . (b) .
9" + 2a,, —1 9" + 2a,, +1
c)———1— dy——"—
(c) . (d) .
n
17. The value of 2 Ay _q 1S
r=1
9" -1 9" -1 9" +1 9" +1
a b C d
(a) . (b) . (©) . (d) .
18. The value of a, is
(a) 4n+1C2 (b) 3n+1C2
(C) 2n+1C2 (d)n+1C2
Sol.
4n
We have, (1 +x + x°)*" = > a, x" (1)
r=20
Replacing x by 1 in Eq. (i), we get
pe

(a)

18 (b) 27 () 36 (d) 45

4) has a term independent of x, then n can be

Sol. (a, b, ¢, d) Let (r + 1)th term of (52 + x4) be independent

16.

17.

of x. We have, T, = "C,(

x
5
2
x

For this term to be independent of x,

6r—2n=0orn =3r

n—r
) (x4)r zncr_sn—r.xér—Zn

For r==6,9,12 15,
n = 18,27,36,45.
2n 4n r
1 1 1
1+—+—| =2 a|—
x  x? r=0 x

(b) On adding Egs. (iii) and (iv), we get

2(@g+ay+ay + ..+ ag,_o+ag, + ...+ ay,)=

4n
= (1+x+xH)*"= hy a, x" 7 ...(ii)
r=0
4n 4n
From Egs. (i) and (ii), we get > a x' = > a, x T
r=0 r=0
Equating the coefficient of x ** =" on both sides, we get
Ay, =a, for0<r <4n
Hence, a, = a4, _,
Putting x = 1in Eq. (i), then
4n
2 g =3"=9" ...(iii)
r=20
4n
Putting x = — 1in Eq. (i), then > (-1 a =1 ..(iv)
r=0

9" +1

=2[2(ag+ ay+ ay + ...+ ay_5) + ay)=9" +1

g+t ay+a; ..+ ay_,= .

n—1

9" —2a,, +1
= Xa,=— """
r=0

4

[ Ay = Qqp 7r:|

9" —2a,, + 1

(b) On subtracting Eq. (iv) from Eq. (iii), we get
2(a +as+as+ ...+ ay, 1+ Ayt tagy)=9"-1

= 22(g+az+as+..+ay,_1]=9"-1

[ ar = Qqn —r]



4
n n
9" -1
= 2 Ayr-1 =
r=1 4
18. ()" a, = Coefficient of x? in (1 + x + x%)*"
2n!
a1 +x+ x0T = ) (of ()
a+B+y=2n o!fly!
2n! +oy

:oc+B+v=2n al!fly!

For a, B+2y=2

Possible values of o, 3, y are (2n — 2,2, 0) and (2n — 1, 0, 1).
2n! 2n!

a, =
(2n-2)1210! (2n-1)!10!1!
— ZnCZ + chlz 2n-¢—lc2
Passage 11
(Ex. Nos. 19 to 21)
30 30+~ _ 30
Let s=> G @b g 300y
r=1 3¢ 30+7r) r=0
60
and G= ZO 1" (“c,)>

19. The value of (G - S) is

()0 (b) 1 (€ 2% (d) 2%
20. The value of (5/< —sc) is

(a) 0 (b) 1

(C) 230 (d) 260

JEE Type Solved Examples :
Single Integer Answer Type Questions

= This section contains 2 examples. The answer to each
example is a single digit integer ranging from 0 to 9
(both inclusive).

Ex. 22 The digit at unit’s place in 2° s

Sol.(2) v 9 =(2-4+1)" =4n+1 [say]
[where n is positive integer]

_ginHl_oln 5 _ (16)" -2

The digit at unit’s place in (16)" = 6.

9 100

.. The digit at unit’s place in (16)" -2 =2

ar

Ex. 23 If(1+x)" = 2 a x".b =1+
r=0

‘ 101)'%° o
and T1 b, =( ) , then the value ofL is
20

r=1 100!

21. The value of K + G is

()25 -2 (b)2S -1
()28 +1 (d25+2
Sol.

e $ Prre, er-1) _ § Y, ([ s0-r+1
r=1 *C, (30+r) r=1 *C, 30+r
$[**c, e, @Bo-r+1)]

TS %o, %¢, T (B0+7)
(30+7) 294, ]

_ 30 30+rcr_ - ' Cr—1.(31_r)
r=11 ¢, e, 3O+rJ
:§_30+rcr_29+rcr711 |' ne, :n—r+1—|
r=1 SOCV 3Ocr—l J L ncr—l r J

1_

For n =30 (“ e, = 3°c,_1j

r
_30+30030 _29+1CO e
- - 30

30C30 SOCO

30 60
K= 2 (*C,)?=%Cy and G = 2 (—1) (°C,)
r=0 r=20

=(PC)" = (PC)* +(*Cy) =+ (PCq)? = Csy
[-n =60 is even]

19.b) G =8 =“Cyy —(°Cy - 1) =1
20. (a) SK -SG=S(K-G)=S(G-G)=0 [- K =G]

2L () K+G=2-Cy=2(S+1)=25+2

Sol. (5) Here, a, = "C,

a, "C,
b =1+ 1+
ar -1 cr—l
1_I_n—r+1 (n+1)
r r
IR | VA ) gt
r=1r r=1 r
_(n+1) (n+1) (n+1) (n+1) _(n+1)
1 2 3 7 on n!
(101)100 ]
=’ wven
100! e ]

n=100="=5
20



JEE Type Solved Examples :
Matching Type Questions

= This section contains 2 examples. Examples 24 and 25
have three statements (A, Band C) given in Column I and
four statements (p, q, r and s) in Column II. Any given
statement in Column I can have correct matching with
one or more statement(s) given in Column II.

Ex. 24

Column I Column II
(A) | If m and n are the numbers of rational (p) In—-m=6
terms in the expansions of (/2 +3'/°)"*
and (+/3 + 5'/%)% respectively, then
(B) | If m and n are the numbers of irrational | (q) | m+ n =20
terms in the expansions of (21/2 4 31/%) 40
and (5" + 2'/)'° respectively, then
(C) | If m and n are the numbers of rational (r) | n-m=31
terms in the expansions of (1+~/2 +3'/%)°
and (1+3/2 +3/3)" respectively, then
(s) |m+n=35
(t) |ln-m=39

Sol. (A) — (1, s); B) = (t); (C) — (p, qQ)
(A) (ﬁ +31/5)10 =(21/z +31/5)1o
10 —r r
T..,=2%C,.2 2 .35

For rational terms, r =0, 10 [-0<r<10]

.. Number of rational terms = 2

ie. m=2 and (V3 +5"%)"0 = (3% 4 5%)
256 — R

W Tpa = Cg3 2 .5R

For rational terms, r=0,8,16,24,32,...,256 [ 0 < r < 256]
.. Number of rational terms =1 + 32 =33
ie,n=33 > m+n=35(s)andn — m=31

40 —r

00 g 3 .g7/5

(B) Tr " in (21/3 +31/5)40 —

For rational terms, r =10,25,40 [ 0<r <40]
‘> Number of rational terms = 3
.. Number of irrational terms

= Total terms — Number of rational terms

=41-3 =38 ie.m =38
100 - R

and Ty, in (51/10 + 21/6)100 — 100CR .5 10 . 9gR/6
rational terms, R =0, 30, 60, 90 [-0< R<100]
*© Number of rational terms = 4
.. Number of irrational terms = 101 — 4 = 97
ie.n=97 = m+n=100,n —m=97 —38=39

(C) (1 + \/5 +31/3)6 =(1 + V2 +31/3)6

6! (1)(1 (zl/Z)ﬁ (31/3)Y
atpry=6a !fly!

6! 82 gv/3
atpry=60 !1Ply!

Values of (o, 3, y) for rational terms are (0,0, 6),
(1,2,3),(3,0,3),(0,6,0),(2 4,0),(4,2,0),(6,0,0).

.. Number of rational terms =7 ie., m=7
and (1+32+%3)° =(1+2"° +3°)"

15! o (ol/3\B 101/5\Y
—(1 2 3
a+ﬁ+y=1soc![3!y!() @7y 37)

15! pss .g1/5
atpry=150 1B !y!
of (o, B, y) for rational terms are
(5,0,10),(2,3,10),(10,0,5), (7,3,5), (4,6,5),(1,9,5),
(15,0,0),(12, 3,0),(9,6,0), (6,9,0),(3,12,0),(15,0,0).
.. Number of rational terms =13 i.e.n =13

Hence, m+n=20 and n—-m=6

Ex. 25 f(1+x)" = 2 C, x", match the following.
r=0

Column I Column II
A) |Ifs= > A C, and values of S are (p) la=b+c
r=0
a b cforh=1r,r? respectively,
then
®) |IfS= > (-1)" AC, and values of (q a+b=c+2
r=0

Sareab,c forA=1,r,r°
respectively, then

n

(C) |1IfS = by A G and values of Sare | (r)
r=0(r+1)

a® +b® + ¢ =3abe

a, b, cforA=1r,r’ respectively, then

() b+ (c—a) =1

(t) |a+c=4b

Sol. (A) = (p, q); (B) = (p, 1, 1); (C) =(s, t)

n
(A) ForA=1la= > c,=2"
r=0
n

n
Forh=rb= 2 rC, = 2 r~£-”_1C,,1

r=0 r=20 r

r=20
n n n
andfor A=r% c= 2 r’ C, = > rd.=ntle,
r=20 r=0 r
n n
=n 2 r "mlo | =n > r-"Tle,



=n i_;l {(r—1)+1}"1C,_1:|

=n Z (r-1-""'c,_, + 2 "_IC,I}

r=1

_ (n 1) n-2 n—1
_nrgl( 1)(r_1) C,_y+2 }

: 1
=n (n—l)z ntic o, +2"71J
r=1

=n[(n-1)-2""2+2""N=n(n+1)2"" 2
Forn=1a=2b=1c=1 }a=b+c

andforn=2a=4,b=4,c=6/ g+ p=c+2

(B)ForA=1 a= 2 (-1 -C, =0
r=0
ForA=r,

b= 2 (=1 -r-C,= 2 (=1y -r-2rl0,
r=20

r

=0
=n 2 (-1 -""C,_, =n(1-1"'=0
andfor A =r? ¢ = Z (=1 -r?-c,

n
z %_n—lcr71

0
ni( l)r' 'nilcr—l
n I -

JEE Type Solved Examples :
Statement | and Il Type Questions

= Directions Example numbers 26 and 27 are
Assertion-Reason type examples. Each of these examples
contains two statements:
Statement-1 (Assertion) and Statement-2 (Reason)
Each of these examples also has four alternative choices,
only one of which is the correct answer. You have to select
the correct choice as given below.

(a) Statement-1 is true, Statement-2 is true; Statement-2
is a correct explanation for Statement-1

(b) Statement-1 is true, Statement-2 is true; Statement-2
is not a correct explanation for Statement-1

(c) Statement-1 is true, Statement-2 is false
(d) Statement-1 is false, Statement-2 is true
Ex. 26 Statement-1 (7° +9')is divisible by 16
Statement-2(x” +y ™) is divisible by (x +y),V x, y.
Sol.(c)7° +97 =(8-1)° +(8+1)
=8 -°C,-8%+°C,-8" - °C, -8 +..+°Cy-8-1)

3 () (r=1)"7'C,_ +n io(—l)“"*cr_l

r=0
= 0=0
a=b=c=0 = a=b+c
=ada+b+cP=3abc=a+c=4b
n C n
(C)Forkzl,a:Z " -1 > ntl ."C,
r=0(r+1) (n4+1) r=0{r+1
n
— 1 Zn+lcr+1 — 1 (2n+1_1)
(n+1) r=o0 n+1
2n+1_1
B n+1

r=0(r+1) r=0

_2,,_(2"“—1] (=12 +1

n+1

For A=r,b= > &= > (1— ! JC,
r+1

r=0(r+1) r=o0 r+1
n n n C
=2 rC-2C 2 "
r=0 r=0 r=0r+1
B 2n+1 1
=n-2" 712"+
n+1
(- n+2)2" 7 -1
(n+1)
3 1 1
Forn=1,a=-b=—-,c=— =
9 9 9 la+c 4b
7 5 7
and for n =2, a—fb=7,c=f;J ¥+ (c—al =1
3 3 3

+(8" +7C,-8 +7C, -8 +..+C,-8+1)
=8"-9.8 48" -(°C, +1) +8° (- °C; +7)
+8 (°Cy +7Cy)+ .. +8(°Cy +7Cy)
=64 A\ [A is an integer]
- 7° +97 is divisible by 16.

*. Statement-1 is true. Statement-2 is false.

Ex. 27. Statement-1 Number of distinct terms in the
sum of expansion (1+ax YO+ (1—ax)" is 22.
Statement-2 Number of terms in the expansion of (1+ x)"
isn+1,¥YneN.

Sol. (d) " (1+ax)® +(1—ax)® =2{1+'C, (ax)*

+ 10C4 (ax)4 + 10C6 (ax)6 + 10C8 (ax)8 + 1OCIO (ax)m}
*. Number of distinct terms = 6

= Statement-1 is false but Statement-2 is obviously true.



Subjective Type Examples

Ex. 28 Find the coefficient independent of x in the

9
expansion of (1+ x +2x°) Exz—i .
2 3x

9
Sol. (r +1) th term in the expansion of (sz - 1)

9—-r r
3 1
ie, T,,,="C|>x" -
r+1 r(z ) ( 3x)
9-r r
3 - 1 -
=9Cr7 .x18 2r__7 .xr
2 3
9—-r
_ o, 3 ) _lr'x18—3r
2 3

Hence, general term in the expansion of (1+ x + 2x %)

9 9 -
3p2 1) e (3 LY s
2 3x 2 3
9 —
voo (3 R T
2 3
9_
v20 3 TLLY e
2 3

For independent term, putting 18 — 3r = 0,19 —3r =0,
21 —3r = O respectively, we get

r =6,r =19 /3 [impossible] r = 7, second term do not given
the independent term.

Hence, coefficient independent of x

3 6 2 7
°C, - 3 (-1 +0+2-°C,- 3 (-1
2 3 2 3
e 2 9. 91 7 2 17
27 54

Ex.29 If 1+ x)"=Cy+Cix+Cy x *+..+C, x ",
show thatrﬁ:o C,’ is equal to the coefficient of x"y" in the
expansion of {1+ x) (1+y) (x +y)}".

Sol.(1+ x)" (y + 1) (x + y)' = élo C x'

CcCy" ¢ 2 Cx" “hyt (1)

0 t=0

M=

s

Since, C,’ is the coefficient of x%y" = °x" ~ %y°

ie., x"y" (r=s=1t=0)
n-1_n-1

Now, C,’is the coefficient of x Wty

ie., "Y' (r=s=t=1)

And C,” is the coefficient of x*y"~ Fxm™ kyk

ie., x"y" (r=s=t=k)
Hence, the coefficient of x"y" in(1+ x)" (y +1)" (x + y)"
=+’ +0, +.+0 =2 ¢’
r=20
n+4

Ex. 30 Let(1+x?)? (1+x)" =kz_:0 a, x*. Ifa,,a, and ay

are in AP, find n.
Sol. We have,
1+ x2)? 1+ x) =1 +2x* + x*)
X("Cy+"Cix + "Cyx? +"Cyx® +..)

=gy +ax+a,x’ +a3x> + ... [say]
Now, comparing the coefficients of x, x* and x°, we get
a="Cha,=2-"Cy+"Cy,a; =2-"C;+"C4 ..(Q)
Inag,n>1ina,,n>2andinas,n >3

n>3 ...(ii)
From Eq. (i),

n(n—l)_nz—n+4

1-2 2
n(n—-1)(n-2) _ n® —3n® + 14n
1-2-3 6

a,=n,a, =2+

and

as =2n +

Since, ay, a,, a5 are in AP.

Therefore, 2a, = a; + a,

2 n® —3n® + 14n
= n“"-n+4=n+—"-——

6
3 2

= n° —9n" +26n—-24=0
or (n-=2)(n-3)(n—4)=0
: n=234
Hence, n=3+4 [from Eq. (ii)]

Ex. 31 If(1-x*)" = 2a x (1 —x)*%" finda,, where
r=0

ne N.
n
Sol. We have, 1-x*)= > a, x"(1-x)" %"
r=0

i a -x" (1-x)*"

:>(1—x)”(1+x+x2)”=r:0 PR

a, - x"

. 1-x"(1+x+x%)

(1-x)*" r=0(1- x)*’
_ EERETN N
u—fo r=o (1= x)Y



_ |—(l—x)2 +3x ] z": ar|: :|r
(1-x)? J r=0 [ (1-x)?

En)a, r .
- P”[(l—x)ﬂ - Ll—w} v

Let A=
(1- X)

n

> a A"

r=

Then, Eq. (i) becomes (1 +3A)" =

On comparing the coefficient of A", we get
"C,-3 =a,

Hence, a ="C,-3

Ex. 32 Ifay,ay,a,,...,a,, are the coefficients in the
expansion of 1+ x + x*)" in ascending powers of x, show
that ai —al —a3 —...+a3, =a,.

x4 ()

Sol. We have, (1+x +x%)" =ay + a;x + a, x* + ay,

Replacing x by (—1) in Eq. (i), we get
x

n
[1—l+12] =ay -8+ B i)
n
On multiplying Egs. (i) and (ii), we get

1 1
(1+x+x%) X[1—+2J =(ay + ax + a, x*
X X

+otag, x| ay
X x x

:>(1+ %+ xtY

2 2
o =(ay + @x + a, x° + ... + ay, x="
x

a a
x| ay — = + 5 2 22" ..(iii)
X x "

2 2
—a +a;
2n

Constant term in RHS = af -+ di,

1+ x%+x")"
xZn

in(1+ x* + x*)" =a, [replacing x by x? in Eq. (i)]

Now, constant term in = Coefficient of x

But Eq. (iii) is an identity, therefore, the constant term in

RHS = constant term in LHS.
at —af +d5 - .. +ai, =a,

Ex. 33 Show that no three consecutive binomial coeffi-
cients can be in (i) GP and (ii) HP.
Sol. (i) Suppose that the r th, (r + 1)th and (r +2)th
coefficients of (1 + x)" are in GP.

. n n n 3
ie., C,_, "C,, "C,,qarein GP.

4 | 4 Aon
e T L
2 2n

nc nc
Then, - — nrH

Crfl Cr

n-r+1 n-r | "C, n—r+1]

= - = =— -

r r+1 L "C,_, r J
= (n=r+1)(r+1)=r(n-r)
= nr+n—r®—r+r+l=nr—r*
= n+1=0
= n=-1

which is not possible, since n is a positive integer.

(ii) Suppose that rth, (r + 1)th and (r +2)th coefficients of
(1+ x)" are in HP,
ie."C,_,"C,,"C, , are in HP.

2 1 1
Then, = + -
Cr Crfl Cr+1
"C "C
= 2=n r +n7r
Crfl Cr+1

"C, _n—r+l—|

|—.. —
e

r+1

n—r+1

= 2=—+
r n—r

= 2r(n—=-r)=(n—-r+)(n-r)+r(r+1)

=

=

2 2 2
—nr—nr+r°+n—-r+r°+r

2nr —2r’ =n
P _dnr+4rf+n=0 = (n-2r)"+n=0
which is not possible, as (n —2r)*> >0and n is a

positive integer.

Ex. 34 Evaluate Z Z ”C

I—OJ:]

eli<i.

Sol. We have, Z Z "C; e,

i=0j=1
="C('Co+1C))+"C, (PCy + 2Cy + 2Cy)
+"C5 (PCy +3C+°Cy +°Cy)
+"Cy (*Cy+ M0+ tCy + 0y + 1Cy)
+..4+4"C, ("Cy+"C;+"Cy+...+"C,)
="C,(2) + "Co(2)* + "C5(2)° + ..+ "C (2 =(1+2)" -1
=3"-1

Ex. 35 Find the remainder, when 27*° is divided by 12.
Sol. We have, 27% =(3*)* =3'* =3.(3)""? =3.(4 —1)'"
=3(4n — 1), where n is some integer
=12n-3 =12n-12+9=12(n —1)+ 9
=12m + 9, where m is some integer.

274 9
m +

12 12

Hence, the remainder is 9.



Ex. 36 Show that[(~/3 +1)>"] +1is divisible by 2" *",
V ne N, where[ -] denotes the greatest integer function.

Sol. Let x = (3 + 1) = [x]+ f (i)
where, 0< f<1
and (3 -1)%=f ..(ii)
where, 0< f'<1

On adding Eqs. (i) and (ii), we get
X1+ f+f =(3+1)" +(W3-1)°
=(4+2-3) +(4—-2-3)
=2" {2 +3) +(2-B)"}
=2".2{"Cy(2)" + "Cy(2)" " ?
(V3)2 + "Cy2)" A3 + )

[x]+ f + f’=2"""k, where k is an integer. ...(iii)
Hence, (f + f’) is an integer.
ie., f+f =1 [o<(f+f)<2]

From Eq. (iii), we get
[x]+1=2""k

= [(3+1)"]+1=2

which shows that [(+/3 +1)**] + 1 divisible by 2" ', Vn € N.

+1
"k

[from Eq. (i)]

Ex. 37 Find the number of rational terms and also find
the sum of rational terms in (\/E +33 + %)10.

Sol. We have, (+/2 + 33 + 4/5)"0 = (2V/2 +3Y/3 4 51/6)10

10! 20(/2
a+pry=100 !B!y!

_36/3_5y/6

For rational terms,

o=024,6810, =03697y=06

Since, 0 < o, B, v < 10.

.. Possible triplets are (4, 0, 6),(4, 6,0),(10,0,0).
There exists three rational terms.

. Required sum
10! 10! 10!
2% .5+ 2230 —2°
410'6! 41610! 10!0!0!

= 4200 + 7560 + 32 =11792

Ex. 38 Find the remainder, when 1690 *°°® +2608'%) is
divided by 7.
Sol. We have, 1690°* + 2608'*”

+ (26081690 _41690) + (32608 + 41690)

The number (1690%% — 3%%) is divisible by
1690 — 3 = 1687 =7 X 241 which is divisible by 7, the

— (16902608 _ 32608)

difference (2608'*”° — 4'°) is also divisible by 7, since it is
divisible by 2608 — 4 = 2604 =7 X 372.

2608 1690

Astosum 3™ + 477, it can be rewritten as
3.(33)%9° 4 4. (43)%3
=328 -1)*° + 4 (63 +1)°*
=3(7m—1)+4(7n +1)
[where, m and n are some positive integers]
where p is some positive integer.

Hence, the remainder is 1.

EX. 39 I_fCO’C'l?CZ?"'

in the expansion of (1+ x)"

, C,, are the binomial coefficients
, prove that
(Cy +2C;+C,)(C1+2C, +C3)...(Cp_q+2C, +Cp 11)

n+2)" T

Ut T, +c,).

(n+1! r=1

Sol. LHS =(Cy +2C; + C,)(C; +2C, + Cy) ...
(Cn—l + ch + Cn+1)

= H( ncr—1+2ncr + ncr+1)
r=1

=E«TH+%»WQ+THM

n

ZH(n+1Cy+n+1Cy+1)

r=1

[by Pascal’s rule]

n

= H(n+zcr+l)= ﬁ(mj n+lcr|—." ncr =E.n—lcr_1_]
L |

r=1 r=1{r+1

r+1 r+1

=Hl(”+2]("c,_l+"c,)_ H(n+2JH(C,_1+C)

(n+2) (n+2) (n+2) (n+2)H(C +C)
2 3 4 T+1)r=r 7

(n+2)
(n+l)'

H(C,_1+C)—RHS

2n 2n
Ex. 40 /fZ a, (x=2)" =2 b, (x-3)" anda, =1,
= r=0

Y k > n, show thatb, = *"*'C

n+1-
2n

Sol.: 2 a (x-2) = Zno b, (x —3)

Let y=x-3 =>y+l=x-2

So, the given expression reduces to
2n 2n

2oa (1+y) = 2 by
r=0



= g ta1+y)ta,(1+y)P+.+a, (1 +y)"
=by + by + ...+ by, y*"

Using g, =1, Vk = n, we get

ap+a(1+y)+a,(1+y)P> +.+a,_, (1 +y) !

n+1

FA+Y) A+ T (1 )
=by + by + ...+ b,y" + ..+ by y*"

On comparing the coefficient of y" on both sides, we get

"C,+"TIC, + " TEC, 4. +2"C, = b,

= "tlo, o +ttle, + ", 4. +2"C, =,

[ ncr + ncr—l = n+1cr]
="rEiC, L+, .+ ", =,

[adding first two terms]

If we combine terms on LHS finally, we get

2n +1
" Cn+1:bn

Ex. 41 (i) If n is an odd natural number, prove that
>EN
r=0 ”Cr ‘

(ii) If n is an even natural number, find the value of

3D

r=0 ”Cr '
Sol. (i) We have, Z ( 1) {(ﬂg)’ ( DA }
n+1 n+1
2 N 2
> (_1)rL"1 - 1) J Z nl _nl ]
r=0 Cr nfr = Cr Cr
= [*nisoddand"C, ="C, _,]
(ii) We have
L
n r 2 r n—r n/
Sy [(—1)4—1) }(—1)2
r=0 ncr r=0 ncr ncnfr ncn/Z
o n
= 2 (_1)r|:n1 +(n 1)j| (n 2 -
r=90 Cr Cr Cn/Z
zz_,Fl 1] (-2
r=0( 1) anr+ncr nCn/Z

Co G G Gy

Ex. 42 If0+x)"=Cy+C;x+C, x*

+Cy3 x> +...+C, x", show that

_ 1T 1 1
C1—&+&—...(—1)” 1&=1+7+7+...+7.
2 3 n 2 3 n
Sol. We know that,
1-x)"=Cy—Cyx+Cyx> =4 (-1)" C, x"
or Co—(1-x\"=Cyx —Cyx® + Cyx°
— (-1, X"
=5 1-(1-x)"=Cx—Cyx* +Cyx’ = +(-1)""'C, x"
Dividing in each side by x, then
_ _ n
1-0=-x) =C—Cyx+Cyx? = (-1 1C,x" !
x
On integrating within limits 0 to 1, we have
11-(1-x)" , 2
J‘Ofdx— fo(Cl—C2x+C3x —
et (=1 e, X" Y dx
[ 3 T
:[C1 _Gext G (=1, x J
3 n
0
_ _ n _qyn—1
fl(lix)dxzcl—@+&—...+( DAY
0 x 2 3 n
Putting 1 — x = t in integral,
= dx =—dt
when x - 1, - 0and when x —0,t — 1
.[ (l t)( dt) Cl CZ c3_ +(_1)n71&
0 (l—t) n
I —Cl—&+&— +(—1)"’1&
0 (l—t) 2 3 n
:>.|' 1+t +1¢° +...+t"_l)dt=C1—2+g
0 2 3
- +(—1)”‘1&
n
2 3 n
N —Cl—cz+g
2 n, 2 3
- +(—1)"‘1Q
n
NG S Cl—&+& +(—1)"’1&
n 2 n
Hence, C; — &_,_& +(—1)”_1&
n
1 1 1
=1+ -+ 4. +—
n

EX. 43 I_f(1+X)n =C0 +C1X+C2 X2 +C3 X3
+...+C, x", find the sum of the seriesd

+H(E=D)—

2 6 10 14 4n+2



Sol. Let Szﬁ—g+&—g+...+(—l)”7c"
2 6 10 14 4n +2
1[G G G Cay Ly G )
211 3 5 2n+1

Consider, (1-x?Y"=Cy - Cy;x* +Cyx* = Cyx®

fo+ (=D C,x™
1 1
= J;J (1-x%)dx= -[o (Co = Cix2 +Cyx* —Cyx®
Fo (1" C,x*)dx

|' 3 5 7
= J‘l(l—xZ)"dx=LC0x—C1x +C2x _Gx
0 5 7
2n +1
+.‘.+(—1)"C”x7
2n +1
1 2\n C Gy Cs C,
=>|1-x)d=Cj—-—+—-—+..+(-1) ——
Jy= ) Y

From Eq. (i),
J-;(l - x*Y'dx=25 or S =§JZ(1 - x*) dx

Put x =sinb i.e., dx = cosO dO
/
=1 J.n zcoszn *19 4o
2 Jo

By using Walli’s formula,
_1 2n(2n-2)(2n-4)..4-2
2 2n+1)(2n-1)(2n-3)...3-1

_1 {fnen-2)@n-4)..4-2)}

2 (2n +1)!
_1 (2" n1)? _ g2 (n)?
2 (2n+1)! (2n +1)!

Ex. 44 If(1+x)" = 2 C, x", then prove that
r=0

n’ 5 1
).V A S YL
0<i<j<n C j 2 r=0Cr
Sollets= X% | L4+t ()
o<i<j<n\Ci  C;

Replacing iby n —iand jbyn — j, we get

= XY (rZi roi|_ ¥y |rZi n—
o<i<j<a\Cpnoy Ch_j o<i<j<nl Ci C;
[C =C, ] i)

On adding Eqs. (i) and (ii), we get

b (ulj

0<i<j<n\ G j

2S=n

LD i N o L]
2 r=0 Cr = Cr r—OC 2 r=0Cr
Ex. 45 If(1+x)" =Cy +Cix +C, x* +C;3 x°
+...+C, x",
7 r+4
3 C,.3
F=0 (r+1) (r+2) (r+3) (r + 4)

3
= 1 (4n+4_2 n+4Ct3t]'
(n+)(n+2)y(n+3)(n+4) (=0

show that

G C .3r+4
Sol. LHS = 2 r
r=0(r+1)(r+2)(r +3)(r +4)

C 3r+4
r;() (r+1)(r+2)(r+3)(r+4)
4!

n n

C .3r+4 3r+4
r

r=0"t4C, .41

n!
r=0r!(n —r)! (r + 4)! 41
41r!

G n'.3r+4

r=o0(n—r)l(n+4)!

nt-3** (n+1)(n+2)(n+3)(n+4)
r=o(n—=r)-(r+4)! n+1)(n+2)(n+3)(n+4)
(n+4)13**
o(n=r)!(r+4)!(n+1)(n+2)(n+3)(n+4)

B 1 (n+4)1-37+4
T+ D)(m+2)(n+3)(n+4)|r=0(n—r)!-(r+4)!

3’*“1
J

M:

M:

r

n

— 1 rz n+4cr+4
(n+1)(n+2)(n+3)(n+4) Lr=0

n+4
— 1 n+4C 3
(n+l)(n+2)(n+3)(n+4){t—4 ! }

[putr + 4 =1]
1

T+ )(n+2)(n43)(n + 4)

n+4 3
{z n+4c3 Zn+4ct3t}

t=0

{( +3)n+4 2n+4ct }

n+4C 3}

(n+1)(n+2)(n+3)(n+4

(n+1)(n+2)(n+3)(n+4){
= RHS



9 9
Ex. 46 Prove that 2 x* divides 2 x**
k=0 k=0
9
Sol. Let §; = X xMkk = 0 4 (1M1 (2222 4 g 999
k=0
9
and S, = Zx =x"4+ x4+ x4+’
9 9

Now, Sl 52 — Z kkkk _ k)= z xk(xlO)kkk —l)
- k=0

9 9
= [ (x 10y — Z =) X &
= k=0

= S - 52—7\,52:>51—(1+}\.)52

Hence, Z x KKK js divisible by Z xk.
=0

k
Ex. 47 Prove that 2 (=3)""'.3"C,, _, =0, where k =37n

r=1
and n is an even positive integer.
Sol. Given, n is an even positive integer.

Let n=2m;.. k=3m, me N

LHS

Z (=3) ', = 2( 3y "1 ome,,

r=1

6m
C -

3. 9mCy +3%. 0mCy
— 4 (=3)Pmteme, (i)
Consider (14 iV/3)™ = ™C, + °™C, (i/3) + °™C, (in/3)?
+ °mC, (iW3) + MC, (iN3)* + °MCs (iV3)°
F o C (3T O, (i4/3)0M (i)

Now,(1+i\/§)6m—{( 2)( l[]} =(-20*)""

=2%" where ’ is cube root of unity.

Then, Eq. (ii) can be written as

20" = {"Cy - "C, -3+ MC, -3°
e (=3P, A4 i3 e, - e, -
+0mCy 38 — (=3 e, )

On comparing the imaginary part on both sides, we get

w

\/g(émcl —3. 6mC3 +32 . 6mc5
— (=3 e =0
or  MC,-3.°"C, +3%. OMC
— (=3P teme =0
3m
= 2(_3)r71'6mC2r—1:0
r=1

k
2 (=3) ~'-*"C,, _, =0, where n =2m and k = 3m

r=1

EXx. 48 Prove that

1 - . nm
nC3+nC7+nC11+...={2n 1_2n/2 Sln}
2 4

Sol. In given series difference in lower suffices is 4.
ie., 7-3=11-7=..=4

(1)"* = (cos0 + i sin0)"*

Now,

=(cos 2r  + i sin 2r m)"'*

rm L rm
= cos — +isin —, wherer =0,1,2, 3
2 2

Four roots of unity =1,i, — 1, —i= 1,0, ot %, o> [say]
n
and (1+x) = 2 "C, x"
oyt
n
Putting x = Lo,02 0%, we get 2" = > "C, (1)
r=20
n
1+a) =2 "C,a’ ..(ii)
r=0
n
1+a?)y =2 "C.a? ...(iii)
r=20
n
and (1+0°)' = 2 "C, o™ (iv)
r=20

On multiplying Eq. (i) by 1, Eq. (ii) by o, Eq. (iii) by o.* and
Eq. (iv) by o and adding, we get

=>2"+o(1+o) +ai(1+a’®) +o’ (@ +a’)

2r +2

n
=2 "C,(1+a !

r=0

+o +a’t?) (v)

Forr =3,7,11,... RHS of Eq. (v)

="C;(1+at +at +a?)+"C, (1+0f + o' +a?)

+'C,A+o” +a* +0)+ ..

=4("Cy +"C, +"Cyy +..) [oot=1]
and LHS of Eq. (V)

=2 +i(1+i) +iP A+ i+

=2 +i(1+i)"+0-i(1-1i)

=2 +i{(1+i) — (1))
e | sy <[ 3L+ ]|
Slnce,L(1+1) {\E(ﬁ+\/§ﬂj

n
nm T T
=2" +i2"'% .2isin — =2""?{cos — + i sin —
4 4 4
nm nm nm
=20 — 2% 26in —=2""2Jcos — + isin —
4 4 4
n n n n—1 n/2 . nm
Hence, 4("C5 + "C; + C11+...)=2(2 —2""%sin 4)

1

_ i
= "C3+”C7+”C11+...=(2" 1—2"/2sinn)
2 4



n—-1 n+1
Ex. 49 Evaluate 2. 2. "C; ”HCj.
i=0 j=1+i
n—-1 n+1
Sol.Let P= X 2 "C,"'lc,
i=0j=1+i
n+1 n+1 n+1
_ 2 nCO n+le+ 2 ncln+lcj+ 2 nC2 n+le
j=1 j=2 j=3
n+1
+..+ X "C,_ "t
j=n
n+1 n+1 n+1
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— n+1C1'nCO + n-*-lC2 (nCO + ncl)
+"FIC, ("Cy + "Cy + "Cy)
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Ex. 50 If(9 +4+/5)" =1 + f,nand| being positive inte-
gers and f is a proper fraction, show that (I —1) f + f* isan

even integer.

Sol. 9+ 45 =1+ f (0
0< f<1 ..(ii)

Let £ =(9 - 45)" ...(iif)

and 0< f'<1 . (iv)

From Egs. (i) and (iii), we get
I+ f+f =(9+45)" +(9-45)"
=209" +"Cy 9" "2 (44/5)% + ...}
=2N, where N is a positive integer.
and from Eqs. (ii) and (iii), we get 0< f + f' <2
Since, f + f’is an integer.
f+fr=1
I+1=2N = 1=2N-1 (V)
(I+ )= f)=©+45)

Now,

=(9+45)" (9 - 45 =1"=1

(I-1)f+f*=1-1=2N-1-1=2N-2
[from Eq. (v)]
= An even integer

Ex. 51 If P. is the coefficient of x" in the expansion of

2 2 2
1+ x)? (1 + )2() (1 + xz) (1 +x3) ..., prove that
2 2

2
( 2 )(P,_1+P_2)and P4=%
2" -1
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Sol. Let (1+x)*[1+=| [1+=| |1+ ...,
2 2° 23

=1+Bx+Px*+Px*+Px*+
ot P x T

P, =

1

Replacing x by X , we get

x Y )2(' ’ x Y\ x )
1+ 1+ 2] 1+ =] 1+ =]
SHICHISIE

x x ) xY

=l1+P|Z|+R 2| +P || +..

a5 ) n )
On multiplying both sides by (1 + x)?, we get

(1+x)2(1+xj (1+§) (1+§J
2 2 2

2 3
1+Pl(xj+P2 (xj + P, (xj +o
2 2 2

From Egs. (i) and (ii), we get
1+Px+Px* + x> + Px* +. .+ P x" '+ Px" +..

2 3 b
1+ 2+p [ 2] v 2] +..
2 2 2

=(1+x)?

(i)

=(1+x)2

On equating coefficient of x, we get

1 1 1
PrZR(,J+2Pr—1(,_1j+R—z(,_2)
2 2 2

1 1
= Pr(l_,)=,_2(Pr—1+Pr—z)
2 2

22
= RB=—-—(B_1+h_3)
@ -1
11
Now. P=1L, B=2+1+-+—+..=4
2 22
p 2L (R+R)_20
P2 3’
p (R +R)_128
’ 2% —1 21
(128+20)
22(P, + P, 1072
and P, = (P,+P)_\21 3) 107

2t —1 15 315



