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EXERCISE - 111 HINTS & SOLUTIONS
SOll(l) Tr+1: 11Cr (aXZ)ll—r (bx)—r :11Cr all—rb—r X22—3r N Lo
-r r -5r
, ~ _ ~ 10-r
Forx’=22-3r=7 =3r=15 = r=5 Sola(@) T zlocr(lj 2 322 =10C 352 x 2
. Tg=Tay = 1Cs a8 b5 %7 3 (@)
11 0-5

coeff.of x’ = Cs b_5 For constant term = — f-0 r=2
() T,,,="C, (@)™~ (=1) (bx3)™ o~ 1 10x9 5

- 11Cr all—r b (_1 )r Xll—3r 2 3322 2. 33 . 22 12

Forx’'=11-3r=-7=18=3r=r=6

(8-r)

5 r
 Tou="Ce 25 x7 x3 x5 _sc 1 CF"
bG (b) Tlesch = C:r 284 X 15
11 a5 40-8
coeff. of x7 = Ceb—e For constant term = 1_5 T-0 = r=5
5 ) _8~ 1 _ 8-7~6i_
(iii) "'C —ZHCe%ja:%j ab=1 “Te=Com =3 p T
Sol.2 In(L+x)'8 coeff T, . ,=coefT n r r r
(18 i 18 e -2 Sol.5 Z(_l)r nCr ir+%+%+ lir +
= TCu.3="C_; : = 2" 2 2 2
= 2r+3=r-3 o 2r+3+r-3=18
= r=-6 or 3r=18 + o, uptomterm}
= doesn’t exist or r=6
n fn l r 1 r l r
Sol.3 In (1 +x)™, coeff. ", (r +1)™ (r + 2)" in A.P. ;(_1) C'Kl_ﬁ) +(1_?) +(1_Fj
= 14Cr_1 ,14Cr, 14CrJrlinA.P.
= 2'14Cr:l4€r—1+14Cr+1 1 ' 1 r
+(1——4) +os +(1——mj
2 2
2-141 14! 141

= r!i(14 -r)! - r-1!15-r)! - (r+1)!(13-n)!

2 _ 1 + 1
= r@4-r) (15-n@4-r) (r+r
...... +3 (-1 "C (1——)
2 _r(r+1)+(15-r)(14-r) z
Zr14-r) r(r+1)(14-r)A5-1)
n n

=>2r+1)(A5-r)=r(r+1)+(15-r) (14 -1) _ {1_(1_lﬂ 4{1_(1_%)} +

= 2(15+14r—r?)=r>+r+210-29r +r? 2 2

= 4r°-56r+180=0 = r’—14r+45=0

> (-5 (-9=0 = r=5 o 9 +[1_(1_iﬂn
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Sol.6

Sol.7

_1(@-2™) _ @™-1)
(1 _ 2n)2mn (2n _ 1)2mn

In (1 +x)?", coeff of T,, T, T, in AP.
i.e. 2"C,, 2"C,, "C, in AP
- 2. 2nC2 = 2nC1 + 2nC3

2-(2n)l  (2n)! (2n)!
= 21(2n-2)!  1(2n-1)! 3I(2n-3)!
1 1 1

= @2n-2) @ -1)@2n-2) 6

(2n-2) 1
= m—g =6(n—-1)=(2n—-1)(n—-1)

= (2n=-7)(n-1)=0 = 2n2-9n+7=0

(L+x+x)"=ay+ax+axi+.... +a,, X2
@) Putx=1
3"=ajta; ta,tagt...... +a,,
(i) Putx=-1
A-1+1)"=a,—a, +a,+.....+ a,,
= ay—a;+a,—az+ ... +a, =

(ii)) Replace x——> —% in (1)

n
(1—1+ij =ao—all+&—&+.. +8n
X

X 2 X X2 X3 . X2n
2 n
(x*+1-x) a a, a a,,
> =ay——+t—5——3 .t
X X x° X X

) 1 2 n1 2 _ n
= coeff. of 2 in L% +x)Xz(n+x X)

Sol.8

Sol.9

[(1 +x%)? - XZT

X2n

= coeff of x*"in

= coeff. of X" in [1 + x% + x]"

2n
= coeff. of x*"in Z:apx2p = coeff. of x*"is a,
P=0

= a -a’+a;-ai+....+a; =a

1+x)"neN

Let coeff of (r— 1), ", (r + 1) (r + 2)" are given
a,bcd
"C,_,=a,"C,_,=b,"C,=c,"C,,,=d

r

a c _ 2b

a+b c+d b+c
a+b:ncr—2+ncr—1:n+lcr—1
b+c="C,_,+"C,="*!C,
C+d:ncr+ncr+l:n+lcr+1

then

LHS. = ot o

Hdho. — n+1Cr71 n+1Cr+1
:r—1+r+1:( 2r j

n+l n+1 n+1
RH.S.= 2,;+lc'*1
CI’

_o. n! 'r!(n—r+1)!:(2. r )
r—DIn—r+ n+1)! n+
(r=2¥ ) (n+D! 1

= L.H.S.=R.H.S.

8

1
2 [4x Y
5§|°95 4% +44 . 5|Og5 3/2x—1+7

8-3

83 1
T, =5C,y(4* +44) 5 (2+7) %" =336
= 8C, (4 +44) (2" '+7)"=336

394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671, 93141-87482, 93527-21564
1VRSNo. 0744-2439051, 0744-2439052, 0744-2439053, www.motioniitj ee.com, email-info@motioniitj ee.com

Mortion-

Nurturing potential through education




Page # 82 | Solution Slot - 3 (Mathematics) |

(4X +44) X — x—1 > |
= 56— _336=4*+44=6(2*"1+7 - LG gk 11k
(2X71+7) ( ) 1+; Ck7 Ck
= 2(4*+44) = 6(2* + 14) or
= (22 +44=3(2)+42= (29°-3(2)+2=0 1 ™ 1
= (2*-2)(2*-1)=0 = 2¥=2 o 2*=1 N N
= x=1 o x=0 = x=0 o 1 L 0 0 Cul =1
9 | 1| 1 |",*,7 ="cCT
Sol.10 RH.S. ="C,,,="""'c.+""'C ., 7|12 | 2|, ="CCTr
:n—1Cr_|_n—ZCr_'_n—ZCr+1 5 3 3 11C56C373 - 11C65C373
:n—1Cr+n—2Cr+n—3Cr+n—3Cr+1 3 4 4 11C38C474 - 11C88C474
:n—1Cr+n—2Cr+n—3Cr+ ...... _'_r+lcr+1 1 5 5 ucl 10C5 75 — ucw 10C5 75
_n- _ _ r+1 _ 5
="TIC+"EC 4" 73C 4+ L+ =7 'C=LHS. 1+ 1e,, - *C, 7
k=1
Sol.11.(a) we will calculate
10150 —995° = (100 + 1)5° — (100 — 1)3° Sol.13 For coeff. of x°®
=(100* +°°C, - 100" +39C, . 100%8 +...... +1)
degrees AdF @0
in of x +X +X
=(100°°-°°C, - 100" +3°C, . 1008 —......+ 1) _
5 = 0 + NotPossible
50 _ggs0 = 2| 59¢C, .100%° 5 = 2 + 3
= 101%0-99%= 2[ *°C, il I .
50 47 50
+°C31007" + ...+ Cyg - 100} = coeff of x2 in (1+ x2)® & coeff. of x3in (1 + x)*

or coeff of x*in (1 + x?)® & coeff of x in (1 + x)*
- 5C1 (X2)l . 4C3X3 + 5C2 (X2)2 . 4C1 X1
=(5.4+10.4) x°

= 101°°-99°0 =100 +2 - *°C, x 100%
+o +2°°C,4 - 100

= 101°°-99°° =100 + Positive integer f ofoS = ~
= 101°° = 99°° + 100°° + Positive Integer coeff. of x* = (20 +40) = 60
= 101°°>99% + 100> , e X "
Sol.14 (i) (L +x + x“+ x°)™ =[(1 +x) + x* (1 + X)]
=(1+X 11 1+ XZ 11
o) (14" (1 +5)

LH.S. = 2n_2(:n—2 + 2n_2(:n—1 + 2n_2Cn—1 + 2n_2(:n (1 )11 (1 2)11
+ X + X

—2n-1 2n-1 —2n 4n
= C + C ="C > — 4 0
n-1 n "T n+l For coeff. of x* 5 5
0 4

11 x*in (1 +x)2 + {x%in (1 +x)"}
Sol.12 Find term not containing x is | 1+ X + X (X2in (1 +x2)1) + x4 in (1 + X)L

11(:4 + llC2 . llcl + 11(:2 - llC4 + 11(:2 -12

% o 11-10-9-8  12:11-10
o[ o] o]uc7 ca e, 1m=1 =232 ' 2 —330%660=9%0
0 0 11

1 (1] 9 |"7-"c1-1°= (i) °C, (2 -x)°+5C, (2 -x)® (3x?)*

2 2| 7 |",7-°C-1= +°C, (2 —x)* (3x%)? + above 4 degrees

3| 3|5 |",7 = term of x* =

2 7 3| “c.7-'c,= 6C, 8C, 22 - (—x)* + 6C, 5C, 2° (-x)? 3 - X2

5 [ 5] 1]uc7c= G, 1Go 20 9%
=(15-4+6-10-24+15-16-9)x*
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= (60 + 1440 + 2160) x* = 3660 x*
. coeff. of x*is 3660

Sol.15 (i) (2 +3x)° when x = %
g+1 _1<r< g+1
= [ £ _< |
‘3X +1 3x +1
410 1<r< 10 7 _ %
:>§+1 “+1= 3 STsq3
= 59<r<69 =>r=6 (- reN)
T7=Teus
6 3 a12 13
3 9.8.7 2°.3 3.7
= %Cc(2)°|3-2| = =
2 3-2 2 2
. 15 —_ 1
(i) (3-5x) WhenX—g
16 d<r< 16
= |3 +1 3 +1
-5x -5x

15-14-13
3-2-1
T5: 15c4 311 (_1 )4: 15c4 311

=-15c, 3% = - 3'2 =455 x 312

_15-14-13-12
3-2

2T, =Tgl = 455 x 312

=455 x 312

Sol.16 S, = 0

1‘(q§1j“ [ ~(@+1]

S = =
2'(1-q)

", _(a+l
1(2j

... (i)

Sol.17

Sol.18

— (1j-q) |:Zn: n+1CH1 _ i n+1cr+lqr+1:|

r=0 r=0

_ 1
(1-q)

[("*1C1 + ™G, 4. + ”*1Cn+1)

_ (n+1clql + n+1C2q2 +.. + n+1cn+1qn+l)]

— 1 n+l _ n+l, _ nl _ n+l,
) [(2 Co) ((1+ a) Co )]

_ 1
(1-q)

|:2n+1 1+ q)n+1i|

1 on
= (1—q)2 (1-9)S,=2"s, =R.H.S. (by (iii))

2 r
Tr+]_ = lOCr (_X2)r , Tr+]_ - 10Cr (X)lO—r [_ ;j

Forx’= 2r=10=r=5
T6 - (10 CS) x10 (-1 )r - 10Cr (_2)r x10-2r

For constantterm10-2r=0=r=5
. coeff. of x10 = -19C,
Ts=19C4(-2)°x°

. coeff. of constant term = *°C (-2)°

10,

T s = to132
—10C5-25 - - .

2° 732

requird ratio =
Term independent of x in (1 + x + 2x3)

9
31
2 3x

=1.(xX%inB)+1.(x"inB)+2. (x3inB)

9-r r
3 -1
Tr+1 - 9(:r (EJ x18-2r (?J X

9-2r
29—|‘

- 9C2 (_1 )r X18—3r

For constantterm x° = 18 -3r=0 =r=6
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Sol.19

ir Wi o 2 3
terms of x by compair with a,x° + x,X + a,x" + a;x> + ...

Sol.20

. -9 3_3 o
s Ty = C62_3X

For constant term x~' = 18 — 3r = —1
= 19 = 3r not possible
For constant term x 3= 18 — 3r=-3

-5
— - . -9 3_ 7 3
=21=3r=>r=7 .. Tg="C, 2 (=1)"x

=1.°C -2.°C

6 23.33 7 2235
_987 198 _1
3.2 02333 721 223

9.8 (7 2 _l 21-4 17
2333 6 9)” 3 18 )~ 54
LHS. = (1+x%) (1 +x)"=(1 +2x%+ x¥)(1 +x)"

n(n-1)
2!

=L +2x+xH)(1+nx+ X% +

LETE

1+nx+ (2 + Cz) x2 + (2n + "C,) x° + higher

- - _ n — n
a,=1,a,=n,a,=2+"C,,a;,=2n+"C,
S ay, 8, 83INAP = 2a,=a; +a,
= 4+2."C,=n+2n+"C,

L 442 n(n-1) —an+ n(n-1)(n-2)
2 6

= 6(n°-4n+4)=n(n-1)(n-2)

= (N-2)[n>-7n+12]=0

— (N=2)(n—3)(n—4)=0

= n=2or3or4

Coeff.a™", a',a™,in (1 +a)"areinA.P.

="C,_,,"C,,"C,,,inAP.

=2."C,="C_,+"C,,

n! n!
22 M-t T (n—r+Dir-1)!

n!
T nor+D)(r+1)!

2 1 1
ZrHn-r) T (-r+D)(-r T rr+1)

IR T S,

ron-r+1 r(r+1)

2n-3r+2 1
Z (h-r)(n-r+1) ~ (r+1)

=n?-n(4r+1)+4r’-2=0

Sol.21 RH.S.="J,

CA-xMEA-x"Ha-x"2).. (1 -x""

(1-x)1-x3)(1-x3)....1 - x")

_@A-xME-x"Ha-x"?)...a-x""
- 1-x)1-x3)1-x3)...1-x")

r

(1_Xr+1)(1_Xr+2)m(1_xn—r—1)(1_xn— )
(1_Xr+1)(1_Xr+2)m(1_xn7r71)(1_anr)

AN -Xx"HE-x").. 1 -x")

T A-x)A-x)A-x)...A-x)Q-x")"

(1 _ Xn—r)(l _ nn—r—l). ) (1 _ Xr+2)(1 _ Xr+1)
(1 _ XI’+2). ) (1 _ Xn—r—l)(l _ Xn—r)

by given definition ="J__ =L.H.S.

"
Aliter : n”*r =1= "] =N

n
n
Sol.22 LetS = z Ck sinkx . cos (n —Kk) x

k=0

"C, sin 0x cos (n—0)x + "C, sin 1x cos (n — 1) x

+....+"C, sin nx cos (n — n) x (1)
arrange reverse order

S ="C, sin nx cos 0x + "C, sin (n — 1) x cos 1x
+.... + "C, sin Ox cos nx ..(2)

adding (1) & (2) {and apply sin (A + B)}
= 2S="C,sin (nx + 0x) +"C, sin (nXx — X + Xx)
+....+ "C, sin (Ox + nx)
= 2S="C,sinnx+"C, sin nx +"C, sin nx +
... +"C, sin nx
= 2S=["C,+"C, +"C, + ... +"C,] sin nx
= 2S=2".sinnx = S=2""sinnx=R.H.S.
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S01.23 If (1 +x) (1 +x+x%) (1 +x+x°+ x%) Sol.24 (a) x%in (ax? + bc + ¢)°
e (L X+ X2+ L+ XD
=a,+ax+ax+... .1
o r R @ ax’> bx ¢

(a) max power of x in L.H.S. = 9~ 09 6 3 6 3

= multily all x’s in each factor in L.H.S. (max. 0 6 3 "Ca.’Cgb”.c® = 84b°c

degree) 1 4 4 9C1a1.8C4b4.C4 = 630b4c4al

= xEx2.x3.xA... XM= x2St o (/2 = ik 2 2 5 9Ca’’CbAc® = 756a’b*c’
n(ns1) 3 0 6 °Ca°0Ch°%° = 84a’c®

B 2
& RH.S. = gyt aXx+ax +...+ n(n+1)2 X 2

= 84b%3 + 630 . ab*c* + 756 a’b?c® + 84 a c®

nn+1 2 .
No. of terms are = % +1= % (b) x?y3 z%in (ax — by + cz)®
=9C,a?%.'C4(-b)%. *C,c*
1 _ =-36.35a’b*c*=-1260 a’b3c*
(b) Replace x — x in equation (1) ) a2blct*din(a—b—c+d)
=19C,(1)28C, (-1)3.°C, (-1)*. *C, (1)*
1 1 1 1 1 =-45.56.5.1 =-2520.5 =-12600
1+—||1+—+=5 | |1+ 5+
X X x2 <2 3

Sol.25 Letx—-3=y=> (x-2)=(x—=-3)+1=y+1

1 1 1 a a ax
[1+—+—2+—j =a,+ a =5 ot

X xc x" X X X & &
= ad+y) = ) by
r=0 r=0
1+x) (1+x+x2) (1+x+x2+x3) )
< 2 3 = ayta, (1+y)+a,(l+y"+..
+a, , (1+y) " +a,(l+y) " +a,,1+y)"
+ +y)2"
(1+x+x2+....+xn)_ apxK +axK a2 4.+ a ) a2nr(11 ) o
0 = K =by+tby+b,y+....+by"'+..+b,y
Compair of the coeff. of y" both side.
o -(2) In L.H.S. coeff. of y"
By compoarision (1) & (2) "C_in (L +y)"
a,=a, = constant ”"?C in (1+y)™
a,=a,, = coeff ofx " _
a,=a_, = coeff.ofx? s o
(c) putx = 1, by (1) C,in(1+y)
n — n i
agta tay,tag+..=2.3.4 .. n.(n+1) nCoeff.nijiy |nnI:.2H.S. = Cog:f. of y"in R.H.S.
= ao+al+a2+a3+....:(n+l)!....(3) Cot TG+ C+ .+ Cn:bn
Putx=-1, by (1) . (n+1)n i
a,—a,+a,—ag+ ... { " 1) Ch = Cn+1}
=A-1H(1-1+1)(1-1+1-1)
= a;-3a;+ta,—az+...=0 ...(4) el el
Add (3) & (4) S e R
2[a,+a,+a, +..]=(n+1)! " noon
(n+1)!
a,+a,+a, +..= ——— ..(5 n+2c N2 ¢
0" %™ % 2 ®) = nel D+ +2C =h,
Substract (3) & (4)
2a, +agtagt+..]=(n+1)! = "™C.,, +2"C,=h,
Similarly
n+1)!
a, + a, + ag + ...= % (6) = 2nCn+1+ 2nCn - bn = 2n+lCn+1: bn H.P.
From (5) & (6) H.P.
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Sol.26 Let(x+3)=a&(x+2)=b
Nowa™'+a"2?b+a"3b?+.. +b™'

C(x+3)" - (x+2)
T (x+3)-(x+2)

=(x+3)"-(x+2)"

= Coeff. of X" in (x + 3)" — coeff. of X" in (x + 2)"
— nCr 3N _ nCr on-r - nCr (3n—r _ 2n—r)

Sol.27 (a) If we finding coeff. of 9" termi.e. x=1

To To
= -|-8>1& Tio >1
n+1 n+1
x5 . “"“xs
—.—{+1 —.—{+1
52 52
2(n+1) 2(n+1)
_ 7 _ < — < — 2
3 1<(9-1) 3
2n+2-3 <8 o 8< 2n+2
3 3
=2n-1<24 o 24<2n+2
:>n<? or 11<n

=11<n<125=n=12

T4 T4
0) [T,[>1&[r|>1
11 feq_q A1
= —1<4-—
i+1 i+1
3x 3x
11.3x| 11.]3x|
~54+3|x| "~ < 54| 3x|

33| x|-5-3| x|
5+3| x|

33| x|
5+3]|x]|

= <3and 3<

=30 |x| =5 <15+ 9 |x| and 5+9| x| < 33 |x|
= 21|x| < 20 and 15 < 24 |x|

20 15
RAARETILN7I

_20 20 2] 2w
=X € 21’21 andXE ! 8 U 8’

~20 -5} (> 20
=Xe{ 218 )Y(8"21

(520
For Positive x e 8’21

S0l.28 72C, —1="3C,,—72Cye — 1
{572, +2C, = 3C, =C, =™C, - "C, _}
="3Cg—(°Cy5— ?Cyy) — 1
=73, — 13C . + (°Cyy — 12C5) — 1
=730, —T3C, + 73C,, — 3Cyy + ..

+ 73(:2 _ 73C1 + 73CO -1

72! 72! 72! 72! 72!
=73 - + et —— —
36!37! 35!38! 34!139! 2171 11721

= Which is divisible by 73.

Sol.29 (a) N =20%C, +2.20%C, +3,200C, +..,
+2000.2%°C,,
N =0.209C, +1.20%C, + ... +2000 . *®Cy, (1)
N = 2000 2°9°C, + 1999 -2°%°C, + ... + 0799°C, 1 (2)
adding (1) & (2)
= 2N =2000 . [*°0°C, +200C, + ... +299C, ]
= 2N =2000. 2?09 = 23 53 22000 = 22003 53

= N=2%% 53

MoTioNn:

Nurturing potential through education

394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671, 93141-87482, 93527-21564
1VRSNo. 0744-2439051, 0744-2439052, 0744-2439053, www.moationiitjee.com, email-info@moationiitj ee.com




Solution Slot - 3 (Mathematics) | Page # 87

divisors are 1, 21, 22, 23, ..., 22003 5 52 53

5.2,5.22,5.2% ...,5.2%008 g

Sol.30(a) (i)Let (5+2,/6 )"=1+f where0<f<1

529 5292 52 93 292003 g & (5 -2, )"=f where 0<f <1 {+ 5>2,/g}
53.2.5%.22 5323 . 5322003 = I+f+f=Eveninteger =f+f=1
=1+ 2003+ 3+ 2003 + 2003 + 2003 = 8016 o 0<f+f <2

= I=eveninteger—(f+f)

() X2+ (l B ijom o = even integer — 1 = odd integer
(i) Let(8+3,/7)"=1+f where0<f<1

&(@B-37)"=f where 0<f<1 {+ 8>3f7}

2001
2001 , 2001, - —y\0
RGN COEZJ =) = I+f+f =Eveninteger =f+f =1

O0<f+f <2
2000 = I=eveninteger—(f+f)
+ 2001C1 (Ej X)L+ = even integer — 1 = odd integer

(iii) Let(6+ 35 )"=1+f where0<f<1

1 0
1 1 — f1 7 .o
2001C2000 [Ej (_X)zooo + 2001C2001 [EJ (_X)ZOOl =0 & (6 - /35 Y'=f where 0<f <1 {+ 6> .35}
= I+f+f =Eveninteger =f+f=1
2001 112000 O<f+7<2
. 2001C0 [EJ _ 2001C1 [Ej X+ .. = I=eveninteger—(f+f)

=even integer— 1 = odd integer

(b)(i) Let (33 +5)*™1=1+f;0<f<1

1) 1)
2001, - 1999 4 2001 = 2000 —
-C [ j X7+ EC [ J X0 =0
1999 | 2 2000( 2 &(3 l3 _ 5)2n+l =f;0<f<1{~ 3 [3 >5}

= A X200 4 A X199 4 A x1998 4 = I+f-f =eveninteger
*+ Ago00 X + Azpo1 = 0 = 0<f<1& 0<f<1
5 1<-f<0=>-1<f-f<1
1 1 - ,
_ = _ = = f—f=0.-{f-f}<1
Aj_ = 2001C2000 [ZJ &A2 - _ 2001C1999 [2} { }

.. f—f should be integer

= | +0=-eveninteger = | =eveninteger

(i) Let (545 +11)*™1 =1 +f;0<f<1

Sum of roots = - 7* = [1— & (5.5 — 11" =f;0<f<1{.5.5>11}

= I+f-f =eveninteger

= 0<f<1& 0<f<1
-1<-f<0=>-1<f-f<1

= f-f=0-- {f—f}<1

.. f—f should be integer

ZOOOC2

1 _ 1 (2001-1) _ 2000

T2 2000¢, T3 T2 g %

= | +0=-eveninteger = | =eveninteger
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| Solution Slot - 3 (Mathematics) |

Sol.31Given(7 +4 /3 )"=P+Bwheren,peNand0<B<1 Sol.34 Given (3+ /5)"=1+F ..

Sol.32

Sol.33

Let(7-43)"=b" - 0<b'<1 -

7>43
p + B + b’ =even integer

B+b' =integer{-- 0<B<1,0<b <1}

“0<B+b <2=PB+b'=1=b' =1-p)
Now (1-B) (p+B)=b"(p +p)

=(7-43)"(7+43)" =(49-48)"=1

Given (6/6 + 14)>""! =N, F be the fractional
partof NneN

Let (66 +14)™=1+F0<F<1

& (646 =141 =F  0<F <1{6.6 >14}

= I1+F-F' =eveninteger
= N-F =eveninteger .. NF=NF

- (6\/€ +14)2n+1 . (6\/6 _ 14)2n+1

- ((6 \/g )2 _ 142)2n+l - (216 _ 196)2n+l - 202n+l

Integer next above (/3 + 1)*" contains 2" as

factorn e wi.e. [/3 +1]>" + 1 contains 2" as

factor.
Let ({3 +1)2"=1+f 0<f<1
& (3 -1)72"=¢ 0<f<1

=1 +f+f =1+1=eveninteger
= (Y3 +1"+ (3 -1
={(J3 + D H3 -1
={4+2 3 +{4-2/3})
=2"[(2+ 43)"+2- 3)]

=2".2["C, 2™ +"C, 2™ 2 (3 )? +..]

= 2" [any positive integer]
which is divisible by 2™

Sol.35

O<F<1,neN

Let 3-45)"=F, 0<F' <1 (= 3> .5)
=I+F+F =eveninteger= F+F =1

Now | +F=p +6 ... () & F'=p —o....(i)

I+1
I+(F+F)=2p :p:(T]

1
Putin (i) o= > (I+2F=1)  HP.

2n

;‘ is an integer v n e N

2n

Cn
= maplen+2-@n+1)

—2n

2(n+1) (2n+1)
n| (n+1) (n+1)

=2.C -*"C, .,

nC, &2>™1C, ,, areinteger

& subtraction of two integer is also integer.
Aliter :

2n
n ZnC
n+1 n

" (n+1-n)=2"C -
n+1( ) n

2n!

n @,
- == e DI D!

" nty1 nlnt™

_ 2nC

2n 2n
n nt1 OF Cn_ Cn—1

MorTionN:

os
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