p Ac E Advanced Booklet Solution

Binomial Theorem

IIT-MEDICAL

1.

EXERCISE - 1 [A]

(b)

100
s=3 10, (x-3)*M2m
m=0

= S=(x=3+2)" =(x-1)""

Now, coefficient of x** in'S, (x—

1OOC
53

(b)
Let E = (JE+1)5 —(J§—1)5

1)100 is (_1)53

- E =2{5c1(J§)4+5C3(J§)2+5c3(J§)°}

= E=2{125+50+1} =352

(@)

Since, coefficient of (3r)th termin (1+ x)2n equals coefficients of (r+2)th term in (1+X)

.2 2

.- nC3r71 = nCr+l

= 3r-1+r+1=2n
n

Lr==
2

(©)

9—r r
4 -3
t.,=2C|=x? —
r+l r(g j (ZX]
9—r r
4 -3
=t,=C|=x? —
r+l r(g j (ZXJ

9 218—3r r 183
—3r
= tl’+l = CI’ ng(—l) X

For term independent of x, we get
18-3r=0
r=6

2n
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(b)
n(n-1) , -1,

X®=—X
21 8
1
= n(n-1)=-=
(n-1)=-7
= 4n’—-4n+1=0
1
n=—
2
(d)

3%
5 -n
= 33y’ 2(Zj
n
1 (Y
32 n
22
n=10
10-4
10 % (_1 ) 10
Now, t; = 1°C,| 2 7 = = C,
25
(a)

ts+t; =0 = "C,(a)" " b*-"Cy(a)" b’ =
= "C,a="Csb

a "C; n-4
5

b "C,

(@)

General term, t,,, = *""°C (i) X"
r=2,6,....,4n-2

. n terms

@)
Coefficient of t32 in (1+t12)(1+t24)(1+t2)12
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10.

11.

12.

13.

14.

12
= Coefficient of t* in (1+ r'? +t% +t36)(zlzcrt2rj
r=0

— Coefficient of t* is *Cy, + *C, =561

(©)
E=(1-2¢+3¢)(X°cx)

Coefficient of x in e is (-2) °C, +3°C, =154

(@)
1

General term, t,, = °C, 22
Now, rew and 0<r <15
Also, 15—-r is EVEN and r is EVEN
= r isODD and r is EVEN
= .. e€d
Hence, no radical term exist in the given expansion = all terms are irrational.
.. Number of irrational terms = 16

1 1

(a)
=(55-r) —r

General form, t,,, = >°C, x5  'y10
rew,0<r<55

. B55—r is a multiple of 5 and r is a multiple of 10
= r=0,10, 20, 30, 40, 50

.. 6 terms are rational.

(15—r)3%r

(a)
= 2"C; ="C, +"C,
n n
C, "Cq
= " +nC =
5 5
5 .h=5 ,
n-4 6
= n?-2In+108=0
= (n—9)(n—12)=0
. n=912

2

=

(a)

5C2 X3X2|091°1X :106 — X3+2Ioglox :105
=, 3log,, x+2(log,, x)2 -5=0
= 2(logy, x):2 +5log,, x—2(log,, x)-5=0

= Iog10x=_?5,1
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15.

16.

17.

18.

19.

-
~ x=102,10

(d)
°C i8 x'? (logy X)S =5600 = x*(log, X)5 =100
X
~ x=10
(a)

(1 1Y)

- . =)

t3 = nCZ 2X(n )(Ej, t2 = ncl ZX(n )(Ej
(1j2

t2 ncl 2x(n—1) ( 1 jl

n-11(1\"
= ——|=| =7
2 2%\ 4

4X
Also, "C,+"C, =36 = n*+2n-72=0

= n=8
23x+1 - 20
-1
> X=—
3
(d)

(1+ x)131 (1— X+ X° )130 =(1+ x)(l+ X3 )130

: : 3\1%0 . 3r
Now each term in the expansion of (1+x ) will be of type x".

130
Hence in (1+ x)(1+ x3) terms will be of type x** and x**.

But no number of type 3r and 3r +1 can be 65.
Hence coefficient of x® =0.

()

We can write it as
100

(1+ x)((1+ x)(l— X+ X2 ))
(1+ x)(1+ X )100
(1+ X) ( lOOCO + lOOCl X3 +.. -lOOCj_OO X300 )
Clearly, This multiplication we can’t get power of form 3r +2.
(d)

1

10 \ 1 \ 1
(1+0.0001)" " = (“Fj =1+ Gt e, =

10* 1
108+ C310T+ ..... +
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20.

21.

22,

23.

10000 9999  9999x9998 1
=1+1+—; + 5 +..+ -
10" x 2! 10° x 3! 1010
Clearly except the first two terms all the rest are non integers

(1+0.0001)

So, the positive integer just greater than (1+ 0.0001)10000 is 3.
(b)

1 n
Coefficient of x ™' in 1+ x)"(l+—]

X

2n
= Coefficient of x1 in (L+ )rf)
X
= Coefficient of X" in (1+x)*"
= 2" Cnfl
3 (2n)!
(n=)!(n+1)!

(c)
101 -1
= (1+100)* -1
= 1%0C, +1%°C,100+%°C,100% +.......+ 10C, (100)' ™ -1

(@)

10 8(3 % 10 7(3,) _ 10 5(3,)
ty<t, >t = TC,(2) §|X| <7C4(2) §|X| >7C4(2) §|X|

10C 8 lOC 8
10C22'g<|x| ﬁ2-§>|x|
3 4
358 4 580«
10-25 3 10-3 3
>2 K<
21
= 2<|X<—
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24,

25.

26.

27,

28.

29.

(b)
Let t,, is the greater term, then t,, >t,
= "C,(2x) _ 7" >"C,y(2x)" "7
n

=5 C 7> 2X

r-1

n-r+1

r

= 7(n+1)>13r

7>6

77
=>r<—
13

. 6" terms the greatest terms.

(b)

(1+2)" =6561

= n=8

. Greatest term is 5" term.

(d)
Let P=5% =5x5% =5(25)* =5(26-1)*°

=5[*C,(26)*° —*°C,(26)*® + *C,(26)" —.....+ ©°C,5(26) —*° C,4.1]

=5x26k —5 when k is an integer
.'.Ezlok—izlok—l+E
13 13 13

Hence, the remainder is 8

(b)

Now 32003 ~ 32 ><32001

28 28

=9k —% where K is an integer

19
9k —1)+—
( ) %8
2003
Or 3 :{(9k—1)+§}:B
28 28] 28

(©)
Write (23)14 =(20+3)14 and see last two digit.

(b)
Write (3)100 :(9)50 :(10—1)50 and expand.

9 a3y667 _ 9 667
=—(3 =—(28-1
28( ) 28( )
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30.

31.

32.

33.

34.

35.

36.

37.

(b)
Write 3% = 3-(34)9 —3.(80-1)° and expand.

(@)
n+1
1+(1+ x)+(1+ x2)+ ..... +(1+x)" = Ax) -1
X
Coefficient of x* is "'C,
(d)
n
S=>(2r+1)"C,
r=0
n n n
§=2) " C 4+ "C,=2.2"+2"
r=0 r=0
~(n+1)2"
(©)
1 n
Coefficient of x° in (1+x)" (1+—j =2"c,
X
1 n
Coefficient of x° in (1+x)" [1——} =0
X

(a)
n n
Use "C, = "C, ,
"I, +"Coy +"C,  + "C e+ MTIC

_ n+rC
- n

(a)

Clearly it is van denounced 2
Rewrite the caprenian as "C,-"C, + "C,,"C,,, +
ch

n+r

(@)
(ny—ny)(n,—n, —1)=30 (1)
(n,+n,)(n +n,-1)=90 (2)
~on=8andn,=2
(d)
g, =(k?-3)—- e,

r+1

By vandermont 2
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38.

39.

40.

41.

42.

43.

k2_3="*1
n
I: k2-3>0
II: k? -3<1
(c)
C, -r!:5040(”‘1Cr_1+ ”—1cr) — "C,-r!1=5040-"C,
=r=7
(a
7 5
35C8 + Z 427FC7 + Z 477rc40_r
r=1 r=1

By n—lCr_1+ n—lCr — nCr

BCy+3C, +3C, +....+ MC, = *Cy & PCy+PC, + PC, +....+ *C, = TGy

(b)
< 50 50 < 50, 50
z Cr : Cr+1 = Z C50—r ) Cr+1
r=0 r=0
— 100(:51
(b)
Put the values to get answer.
(©)

A+ + @A+ X2 +...+1=-x)%

=1+ X)21{(1+ x)* _1} — %[(M )% - (1+ X)zl}

1+x)-1
= Coefficient of x° in the given expression

= Coefficient of x5 in {l[m x)3 - (1+ x)ﬂ}
X

= Coefficient of x®in [(1 + x)% — (1 + x)?]
— 31C 21 C
- 6 6

(b)

1 n! n! 1/ n
m{ll(n—l)!+3!(n—3)!+ """ }_H( “t

Website: www.iitianspace.com

online.digitalpace.in


http://www.iitianspace.com/

44, @
We know that

45, €))
)+ @)™ L+ @ X)"
L @H)™MA)"™ -3 Q)" -+ x)"
1+x)-1 X
. Coefficient of x™ in
A+X)" + @+ )™+ L+ 1L+ x)"
A+x)" - @+ x)"

Or coefficient of x™in

X
Or coefficient of x™ in 1+ x)" =L+ x)™
= n+1Cm+1 -0="" Crn

46. (©

We have (1+X)% =2°C, + °Cyx + 2C,x% +....4 PCppx*

On dividing by x, we get

@+x*  *c,
X X

On differentiating w.r.t. x, we get

20(L+ )9 x—(L+x)?®  -*C,

X2 X2

On putting x = 1, we get
20(2)" - (2)* = —% +2C, +22°C; +.....+19.%°C,,

20 20 20 2 20 19
+7C + TCX+T CaX +.+ TCypX

+04%°Cy +2.20C X +....+19. 2°C X"

2 2C, +22C,+....4192°Cyy =14+9.2%°

47. (b)
We have T,,; =2°C, 327" (7x)" = (®°C, x3% " x7")x'
Coefficient of (r + 1)th term is 2°C, x3%" x 7"
And coefficient of rth term is C, ; x3* " x 7"
From given condition,
29 Cr % 329—[‘ x 7r :29 Cr71 % 330—[' x 7r—1

29 _
55 C :§:>30 r:§orr:21
C 7 r 7
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48.

49.

50.

51.

52.

53.

54,

(b)

30! 8 s
Let term be m(xs)n (—xe)n

n +n, +ny =30

LHS is multiple of 3 but RHS is not cell 10

(@)

Number of ways to distribute 8 identical objects in 3 distinct groups = ®*°C, = 1(‘)2—|9 =45,
(b)

Number of ways to distribute n identical objects in 5 distinct groups = "**C,

(@)

(1-ax) " (1-bx) " (1-cx) ™
=(1+ax+...)(1+bx+..)(1+cx+....)
Hence coefficient of x=(a+b+c).

(a)
1) 1, 1_2j 3
2)\ 2 2 (3} 27 4
—X| =—=X
3! 2 128
(©)
10
(abcd)lo(£+1+l+lj
a b c d
1
So instead find cell of izie-li in (E+E+E+EJ
a“b® cd a b c d
|
£=2520
216!
(d)
o! 2\ n n
Let term be ———(x -X)*(-2)"
nl!nZ!n3!( )( )" (=2)

Now n, +n,+n;=5 and 2n,+n, =5
Putn=0=n,=5& n;=0
Coefficient is -1
Ifn,=1=n,=3n;=1

I
Coefficient is %x2=40

Ifnn=2=n,=1 n,=2
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|
Coefficient is —ix4 = -120
2121

Add all coefficient —-81

(d)

Let term be —=22> )% (=x)™ (y)"™
n!n,!ng!

n+n,+n; =20

n, =2

n; =3

n =15

Coefficient !
1513121

(d)

(1+3x+2x%) =[L+x@+2x)]°
=1+ °C (34 2x) + °C,x? (3+ 2x)? + °Cx3(3+2x)% + °C,x* (3+2%)* + °Cox°(3+ 2x)°
+°%Cex®(3+2x)°

We get x™ only from °Cyx®(3+2x)°. Hence, coefficient of x™ is ®C;x3x2° =576
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B o o

(a)
n2+n—14_n(n+1)_7
2 2
n+2_14 X-X2 xS X"
= X - -
X

Hence, we need to find those terms which are product of all the x" terms in each bracket except those
in which the sum of powers is 7.

Such terms are (x7),(x-xe),(x2-x5),(x3x4),(x-xz-x4),(x-x3-x3)

Hence required coefficient is —(7)+(1-6)+(2-5)+(3-4)—(1-2-4) =13

(a)

Conceptual

(b)
mmCm — A& B — m+nCn

Clearly A=B

()
General tan'® (r(i))r
A=1357,...... ,99 =50 terms

(©)
Expand

(c)
Let E = (J§+1)5 —(J§—1)5

= E=2{5C1(\/§)4+5C3(J§)2+5C3(J§)0}

= E=2{125+50+1} =352

(b)
Expand
1

(b)
1 15-r) =
General term, t,,, = 15Cr22( gl

r+1 —
Now, rew and 0<r <15
Also, 15—-r isEVEN and r is EVEN
= r isODD and r is EVEN
= .. ee€d
Hence, no radical term exist in the given expansion = all terms are irrational.
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10.

11.

12.

.. Number of irrational terms = 16

(©)
1 n
3
X P
( ij
]
General terms T, = — = (~1)"" X572

ri(n—r)!

If 5r—2n=5,then5r=2n+5 or r=2—5n+1

If 5r —2n =10, then 5r =2n+10 or r=2—5n+2

x> and x'°terms occurs if n = 5k

Given that sum of x®and x'°is zero

5kt 5k! B
(2k +1)1(3k —1)!  (2k +2)!(3k —2)!
3k-1 2k+2

Ork=3 =n=15

(b)
1=x)A-x)"

= (A= X)L+ N(=X) + e+ "C, ()" +"C, (—X)"]
Therefore, coefficient of X" is

"Co(-Dn— "Cra(-)" = (=1)"+(-1)"n
=(-D"@+n)

(b)
Putx =i

(1+i)5 =(ag—a,+a,)+i(a —az +ag)
=|1+i]55 (g —a, +a,) +i(a —a3 +as)]
= (ag—a, +a,)* +(a —a; +a5)> =2 =32

(©)

11 r
1 (1
For (ax2 +(&D T, =t C (@) (&)

o1
1 C gt = y22 3

br
For X' 22-3r=7
Or 3r=15
Orr=5
6 1
b5

11 7

Website: www.iitianspace.com |

online.digitalpace.in


http://www.iitianspace.com/

13.

14.

15.

16.

6
= Coefficient of x”is *'C, a—5
b

11 5
Similarly, coefficient of x™ in | ax— L is 1c. &
b 2 6.6
X b
6 5
Given that 'C, a—5 ~uc &
b be
1
—a==
Or ab=1
(b)

10-r (—k\"
t., =2°C, (\/;) r[x_lgj 10 ¢ y5-5n2 ()t

For this to be independent of x, r must be 2, so that *°C,k* = 405 or k +3

(b)
T, =" C,a"*(-2b)*

And T, =" C;a">(-2b)°

As T; +T5 =0, we get

nc4 24 an—4b4 :n C5 25an—5b5

; a" %t n12>  4(n-4)!

a"®°® 5!(n-5! n12

Or E — M
b 5

(@)

We have S =

1(22000 _1) — 22000 1= (22)1000 -1
2-1

= (5 _1)1000 -1

— (51000 1000 C1.5999 + 1000(:2 .5998 ..... + 1000C998 .52 _ 1000(:999 5+ 1) -1

_ 5(5999 _ 1OOOC1.5998 + lOOOC:2 .5997 - 1OOOC999)

.Remainder is 0

(©)

6% +8% =(7-0)% + 7+

=2(7 +8C,. 7 +8C,. 77 ...+ BCy 72+ BCy, 7)
= 2{49m + %C,,.7}

Where m is an integer
=98m+2.%C,.7=98m+2.83.7

=98m+2(77+6).7=49(2m+22) + 84
=49(2m+22) +49+35
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17.

18.

19.

20.

21.

=49(2m+23) +35=49n+35
Where n is an integer
Hence, the remainder is 35

(©)
Middle term of (1+ax)* is T3

Its coefficient is *C,(a)? = 6a?
Middle term of (1—ax)®is T,

Its coefficient is °C,(—a)® = —20a°
According to question

60’ = -20a°

Or 30 +10a° =0

Or a*(3+10a) =0

Or 05=—i
10

(d)
3*° =81100 = (1+80)'®

=10¢, +1%C 80 +.....+1%°C,,,80'"

Thus, the last two digits are 01.

(a)

2" (15+)"

15 15

_("Cy15"+"C15" ... +" C,415+" C,)

15
1
= Integer +—
d 15
4n

Hence, the fractional part of — is —
15 15

()

Use concept of middle term.

(©)

Website: www.iitianspace.com

online.digitalpace.in


http://www.iitianspace.com/

(403)%¢ - 8¢) 103
5 (1+ 102)% - (4+8) %03
¥ [86¢ 100y + 86 ¢ 100+ B¢, 4027+ -
s Y’m?,cogg,'.. 103¢, g5 +1%3¢, 8‘5%,....]
D [+ 86¢ 100+ 86 4007, .. ]-[1+193¢, 85+ 93¢, 65)% ]
=) [gc"ciibl* 8C¢_ 100 ....]-[1%%, 85+ 103, gg,. ]
2 33 {(8€c, 6 +86c, GMO+ ... ) - (103, 6 + 93¢, 5(85)+ .. ]
Tha Lt & divisible Ly 43 .
Mama s |C 1y cornect opfion |

22. (o)

The correct optionis C
8

31

278 4 23 275= g 25'5 = 8(1 + 31)°= 8
150 +15C13 4 e plll et &1L

278 = 8 + an integer multiple of 31

278 _ 8 + int
=3 an integer
23. (a)
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Correct option is A)

The above expression can be rewritten as
(20 - 3)1983 + (1 + 10)1983 — (10 - 3)1983
Letn = 1983

Therefore
(20 =3P+ (1T +10 = (10 -3

= (20" - 31,2071, - 30) + (1 + NC; 10 +

nCy10%.. 107~ (10"~31C;10% ..~ 30)
Now in the above expansion.

The units digits will be given by
-3n+1-(-3m)

=1

24.  (b)
28 =23 % 23°9 =28 % (28°)}!

= 23(529)!! = 23(530 — 1)
=23(53m —1),me N

=23 x 53m — 23 =53(23m — 1) +
30

.. Remainder is 30.

25. ()
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The term independent of x will be

19¢; sin(a)” cos(a)’

10!

= SHTENED [32 sin(a)” cos(a)’]

10!

= 36E) S o]

Hence maximum value is for a = 45°

|
Maximum value being 3 é?) G

26. (c)

|
soc,, = 50!

(251(25!)

18=3x2x2

We have to find numbers of 2's and 3'sin
50! and 25!

2'sin 50! :

50 50 50 50 50
(2] [ (5] L]+ 2]
=25+12+6+3+1
=47
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27.

28.

3'sin 50!
50 50 50

= : + < | |

3 (5] =]
=16+5+1
=22
Similarly no. of 2's in 25 = 22 and no. of 3's
in25=10

o 50!
(25!)(25")

no.of 3s=22-20=2.
So, only 18 is possible.
Hence the answer is 1.

o ~no.of2s=47-44 =3 and

(©)
(99" +1

=(100-1)"+1
=1-(1-100)" .. .(since nis odd)

=1-[1- "C;100 +..(-1) 1%C.100* + ..]
=1-[1-100+ 100(k)] where Kis a integer.
=100 - 100k

Hence the ending digits have 2 zeros, and k
becomes a negative integer since 99" + 1is
positive.

(©)
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E = 32003 - 32001 x 32 - 9(27)667 - 9(28 o 1)667

= F = 9[667(:028667 —667 C1(28)GGG + .. 667

Cosr] =9 %28k -9 or . =9k~ . =9K
19
1*0g

That means if we dived 32" by 28, the
remainder is 19. Thus,

32003 19
{ 28 }" 28
29. ()
Let(v/3 + 1) =1+f

and (v/3 - 1)*™ =f'where0<f'<1

and 0 <f'<1andIis an integer.
ThusI+f+f' =(v/3 + 1 + (/3 - 1)
=(4 +2V/3)™ + (4 - 2V/3)™

=202 + V3™ + 2 - VI

2 QLo 5 ToE, IM=2 (JB)F + ..
Nowasinpart(@)f+f'=landsol+f+f'is
an integer next above (v/3 + 1)*™ which by

(1) contains 2™*1 as a factor.

30. (@
Write (101)"™ ~1=(1+100)"" ~1, then expand.

31. (3@
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32.

33.

34.

35.

ril nC ril nC
We have - = L

! n n n+1

r=0 C:r + Cr+1 r=0 C:r+1

_n—l nCr n—lr+1
B Zc;nJrl e Z

—oh+1
r+1
=i[1+2+....+ n]= nn+l) _n

n+1 2(n+1) 2

(b)

We have ¥C;,_; +%C, =¥C . +¥C .,

= %c, =%C,.

= 3r=r%or 40-3r=r?

—=r=0,30r r’+3r—40=0
=(r+8)(r-5=0=r=0,35,-8

But r =0, -8 do not satisfy the given equation ...r =3,5

(d)
20
> r(20-r)(*c,)?
r=0
20 20
> rx®C(20-1)x*Cyy_, =720.°C,_; x20x *Cyg_,
r=0 r=0
20
=400>"7C, ;x°Cyg,
r=0
20
=400>"7C, ;x°Cyg,
r=0

= 400 coefficient of x'® in 1+ x)* @+ x)*
= 400x *C,4 = 400x *C,,

(©)

As we know that "C, —"CZ +"CZ —"CZ +....+(-1)" "CZ =0 (if n is odd) and in the question n = 15

(odd). Hence sum of given series is 0.

(a)

40

Z r4°Cr3°Cr
r=0

40
_ 402 39 Cr—l 3OCr
r=0

40
_ 39 30
_402 C:r—l C30—r
r=0
_ A1n39+30
=40 Cr—1+30—r
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36.

37.

38.

39.

(a)

rx2r (r+2-2)2"
(r+2)!  (r+2)!
~ 2r 2r+1

T (r+D)! (r+2)!

. 2r+1 ~ 2r
o lr+2)! (r+)!

=(V(N-V(r-1))
Lorx2f

= rZ:; il -(V(15)-V(0))

216 2
:_(ﬁ_ﬁj

216
@

(b)
Put x=1

=~
’L
og_|,_\
—_
N
=~
SN—"
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Writing the general term, we get

I\Cr
+

I‘Cr—l
n=r+1
W

= (1)
Hence the above summation can be
written as

1

=1+

(1+n)+(1+“;1)+(1+“;2)+(1+

D3 1
4 )...(1 + n)
ST n-1, n——z...ll
2 3 n
_(m+1)"
a2
40. (a)
Do yourself.
41.  (c)

Here a; =10 C;

ie,(ap —az +as —ag +ag - a10)2 %

(a; - az +as - a7 + ag)”

= (10C, -10 C, +10 C, -10 C( +10 Cq -10 C10)2 +

(10, 10 ¢, +10 ¢ ~10 ¢, 410 Cg)z
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=
((19C =10 C49) + (19Cg -1 Cp) + (19C4 -1° Cg))?
(1(-2)F) =210

Since Y [V2nc,, =

0, If HZZ & Integers

(_1)[(11*2)/4] 2(n/2]

0, If 26 Integers

/2] n P—
and Y70 "Caiv {(_l)ln/4]2[n/2]

42.  (a)
Co+(Co+C)+(Co+Cy +Co) +.a +(Co+Cy +

Gt 4 Ciice)
=nCp+(n-1)C; +(n-2)Cz +.... + 1.Cp1
= n[(io t C1 +Caid L Cn] ¥ [OCO t 1.(:1 t

2.C +....+n.Cyl
=n[2"] - [n2™1)]
— n[Z“ - zn-l]

=n2n1

43.  (c)
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44,

n
r=0

=) [r@r- 1) +r] "Cx"y™T

r=0
n
= Z(r(r R 1)) 2 ncrxryn-r + Z r- ncrxryn-r
r=0 r=0
n dz n
) (r(r-1)- "Gxy"" = x? 52 O
r=0 r=0
“C rnr) 2d2(+)n— ( 1)2
X X T2 X+y nmn- 1)x

Zr RO XY = g — (Z“er nTy =
xadx(x+y)“=nx

n n
Z(r(r - 1)) . ncrxryn-r + Z r- nCrxryn-r

r=0 =0
=n(n - 1)x? + nx
=nx[x(n-1) +1]
=nx[nx-x+ (X +y)]..itis given in the
questionthatx+y =1
=nx[nx +y]

(@)
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=n2"2[2+n-1]=nn + 1)2"2
keeping in view 2°C; or 3°Cs
Differentiate and multiply by x
nl+xP1x=Cx+2Cx%+3Cx3+...
Again differentiate and multiply by x
nx{(n - DA+ xP2x #1311 +x)P-

= (Cx + 2% CzXZ + 32 Cs - G

orn(n - 1)@+ x)™ 2x% + nx(1 + x)0" 1 =

CiX + 22Cpx% + 32C3 X3 +..........

Differentiate again w.r.t. X.
nmn-

1) {n=2)(1+ ) 2x2-% (1 2% 2}
+nfm - Dad + 2%+ 101+ P

=Cy +23Cx + 33C3x? +.....

Now putx=1

nn - 1) {h - 2252+ 22} + nv -
1)20-2 + p - 201

)22 + - 282

208 mMn - D(n - 2) + 4n(n - 1) + 2n(n -

2"3n (n*-3n+2+4n-4+2n- 2 + 4)

=232 + 3n) = n?(n + 3)2n3

45.  (b)

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

46.

47.

48.

r=0 r=0
:Zn:(n+1)3r—zn:2(n+l)r2+zn:r3

r=0 r=0 r=0

1
=En(n+1) (n+2)
(@

¢ 3 7r 15F

Z( )G [ v * oo T o3 *ogar | UPLO

mterms

n . 1 r n o 3 r
:Z(—l) (2) +Z(—1) cr(4) +
r=0 r=0
N GG (7> + ... upto m terms
r=0 8

n n n
=(1-;> +(1—Z> +(1-;) + ... upto

m terms

using {31, (-1)™C;x" = (1 - X)"}

1 n 1 n 1 n
=5 + 4 + 3 +...upto m terms
- 1 m-
(1) 1-(2") e

1 ~ gmm @2n - 1)
&= 2n

(b)

;
§=2 "C"C
i=0

Coefficient of X" in (1+x)™ (1+x)* =(1+x)"™
_ n1+n2Cr

()
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The ry, term in the given expansion is

n
Cor-1
T. =
g 2r
Since —— . -BEL= - e
1 I n+1 r+l
T. = nCZr—l = 1 _n+l
Y2r n+1 k
NCqy - PC3z . *Cs I
2+4+6+ ...... —n+1[ C, +
n+1C4+ ..... ]
1 2=
- 2n+1—1_nC —
T ST
49 (©
50.  (d)
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51.

52.

(d)

2\ 20
(1+2x+3x*) =a, +aX+.p@® (1)

Diff 10(1+2x +3x%) (2+6M) =2, +28,X +......

Put x=0

20 =a, Inequation (1)

Put x=1

Ay +8, +a, + e a,, =6

Clearly coefficient of x?is 3"
Use PNC to find coefficient of x?

3¢, e
2
30+180=210

©
S1+x+x*4+x =[1A+x)+x* 1+ x)]

‘thm(l+x+x2 +x°) =[A+x)A+x) ] = 1+x)° A+ xH°

=(+x) %[ "€ 1° +°C. 1" 4+ %€, 12"+ 3C 1 x%°C, ' x*4° €. 1P 2™ ]

ay =Coefficdentof #° =("C, 1° 2 "€, ") 407 C; 17 x"C 1Y+ € 1'% "€, 1Y)

=1+50+50
Seo,a, =101
53.  (b)
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The correct optionis C
41/3

2 2./5 24,5
- (502 <2 DD o3
— 3,1 33 4 R TP oy
=14+ 2D+ 22(= =
1 _1{ 2) 21 3!
e
= ('] - E) = 22243
5 57 . 579
Let,a = 213 3132 +. 133 - AR
g 570 38T
or,a-= 23!352 + 3!23 + 345!:;749 3
3.(3+2) |, 3.3+2).(3+4)
O, A= @ * =gz — +
3.(3+2).(3+4).(3+6)
4!34 --------
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3 (2) 4 2602 | 3G)(5+2)2°
{1+11(§)+ P FemGee | 36

! 2134 3135

2

or,a =

{1-53)+ 192 () 32 ()

2

3 =8

or,a=(1-3)2-2=(}) "-2=3¢-2

(a)

Lets=(1+x+2x%+3x3..... + nx")?
=s=1+X+2x%+3x3+...... +nx®
= X.s=X%+Xx?%+2%x3 +3x%+ ...+ nx™1
SA-X)s=1+x+xX2+x3....+x"

1 =30
1-x
1 X . 1=x+3*

TS a-x? 1-x A-%°

= -nx™l-x= =Tixne =
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Ignoring terms we have powers of X
greater than x"

coefficient of X" in
(1+x+2x2+3x3+.....+nx")?
= Coefficient of X" in (1 - X +x%)(1-x%

= Such coefficient is clearly
n-1

2n+» "k(n-k)
k=1

24
_, n@* +11)
6
2
. nmn-+11
. So the answer is A= ( 6 ).
56.  (b)
/ - . —
,'j b 4 a ot _ml . .’.:' ' 'y '1_ :1 + fﬁ
- | A ,
‘ { s -_;-/f""*xj\— —
i), S I 1 L
" (=1 2! (n-2) 1!
s ._!' /__ h! + h'. ‘l W B 1{_ + W !
h! | Ol ¢ rak=L)) 20 )l !
=1 N % ke - "o
h:
57.  (c)
A.G.P.
58. (b)
12
(abc)12 (1 1y 1)
a b c
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59.

60.

61.

62.

) . 111.
= Find coefficient of ?F? in [

I
Then —12'

412161
(d)
(1+2x+3¢+.) " =] (1 x)‘zrl

= (1-x)> =1-3x+3x* - x°
Therefore, coefficient of x°is 0.

(d)

1 1 1)12

a b c

2

@A+ X+ X5+ % +...)7 = ((1_ X)_l)2 =(1-x)"

=14+ 2X 43X +.....
Therefore, coefficient of x"isn + 1

(d)

(1+x)*? —(1+;xj
(L—x)"

2
(1+3x+3x2j— 143 x13%
2 8 2 4

(d)
1

2
—_— = +a, X+a, X" +....
(1—ax)(1—bx) B TAXTE

But (1—ax) *(1—bx)™* = @+ax+ax® +...)(L+bx+b*x* +....)

— Coefficient of x"is b" +ab"t+a%b" ?+...+a"b+ak =

a
" b—a

bn+1_ n+1
—>a, =

b-a
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N o 0 I

1. (15)
m 10\ 20 0 0~ 20
i=0 i=0

~c, . ®0c 410 .0 4+, . 2c 4.+ .2,

= Coefficient of x™ in the expansion of product (1+ x)10 (1+ x)20

= 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= % =15

2. (141)

6 6 r
1 1 :
(X +— +1j = Z 6Cr (X + —j for constant term r must be even integer.
X =0 X

8y ="°Cy+°C,yx %C+ °C, x °C, + °Cy x °C,
=1+30+90+20=141

3. (210)

. . ) 1"
Since, last term in the expansion of (3/_——}

N7

(5w =) 5w
- (3 (F)

5 5
—7><3><|0g32 _ _5 N 1
-3 3 =3 5I0932:3I0g32 -2 5:(_]

2
NEACIRS)

n=10
Now, 5th term beginning = °C, (§/§)6 (—%T
2
_10¢, .92 '2%: ¢, - 1o,
4. (5)
Here, f(x)= i{rz(”cr - nCH)+(2r +1) ”Cr}

r=1
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(2)
w990 =(2-4+1)

3 29:l — 24n+l — 24n . 2 — (16)n . 2

' —an+1 [say] [Where n is positive integer]

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

(5)
Here, a, = "C,
n
sob= & 14 - Cr
84 Cr—l
:1+n—r+1:(n+1)
r r
(n+1)
b —
= H lj!—r
_(n+1) (n+1) (n+1) (n+1) (n+1)"
1 2 3 7 n  nl
100
= (101) [Given]
100!

- n=100= -5
20

(8)

668
We have, 220 = 2? (23)

:4(1+7 :4(1+7k):4+28k
. 2°%% 12006 = 4+ 28k +7x(286) + 4
Hence, remainder is 8.

)668
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(6)

In the expansion of (1 + x)**

coefficient of Typ.q =18 Copiy

coefficient of Ty » ="% (; 5

Given,

18 =¥ Gy
»2r-3=r+3or2r+3+r-3=18

=r--6 or 3r-18=r-6

bul r cannot be negative
Hr=0

9)

Since, coefficients of r'™, (r + )™M and (r

2)1 terms in (1 + x)¥ arein A.P.

= 2(14Cr) =14 Cr~1 +1 Cr+1

Mcl__l . Mcr—l
1, 14,
r ; 14-r
H¥=T+1 Tl
rZer+ (15 -1r)14 - 1)
(15-1)r+1)

> 2r? - 18r + 210 + 2(15 - r)(r + 1)
= 4r?-56r +180 =0
=14-14r+45=0

=r=35,9

=2

=2
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10.  (3) )
1 ) 50000

50000 —
(1+0.00002) (1 + 50000

n
Now we know that 2 < (1 + 111> <3v¥n2

1 = Least integer is 3

1. (0)
th
Middle term is (12‘ + 1) e, @+ DY je,
Ts

8765,
TR Tl
1120
f— - =
x$ 70 16

= X2+4)(x%2-4)=0

. X=#2onlyasx €R

12. (5)
We know "C; +" Cr-q =1 C;
HC; 48 Crsq #8 Cry +8 Crap 2P Gy
=B Cpg +B G 42 G +8 Cpg 2% Cys
= Crip+2 0z 2% Gy
=24 Cris ¥4 Cray 22 Cis

=% Crp 2% Cis

The Inequity holds when
r=38,910,11,12,13

Hence, number of value of 'r" which
satisfies

the given Equation is '6".
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13.

14.

(4)

1
~ log VA¥+44
55 B + - 1 =
5log 5v/251+7

- ((m)zfs ‘ (

= ((4x +444)%5 + (

1

1

(2x-1 + 7)13

Now T4 = T3+1 = 8C3((4x +

44)1/5)8-3 : 1

((2.‘(—1 + 7)”3)3

4% +
. — 8
Given 336 = °Cs ( ox-1
Let2* =y

2
= 336 = ch(y L

44
+7

(y/2) + 7)

) =
366 3x2x1

= y*-3y+2=0 =y

(4)

8x7x6 [2(y?+44)
(y+14

=0,2

)
)
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We have b = coefficient of X in

(1 +x +2x% + 3x3) + 4x%)*
= coefficient of x3 in [*Cy(1 + X + 2X% +

3x3)4(4xh0 + 4Cy(1 + x + 2x% + 3x3PAxY! +
Wy

= coefficient of X3 in (1 + x + 2x2 + 3x3) =
Hence, 4a/b = 4.

. e kS
a Z”((4—k)!k!3 o 4!)

: .4 C‘[\'.B.1 k. .174
- Z 04!

k=0
(3 + ;1:)4
Y
According to the question,
(3 + ;1:)4 32
o~ 3
or (3 + )" = 256
orx + 3 = 256
ore =1
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1. (©

We are given that 72022 + 32022
_ (49)1011 n (9)1011 _ (50 _1)1011 n (10 _1)1011
=5L—-1+5K-1=5m-2
= Remainder=5-2=3

2. (©
(202)% = (7K -2)
_ wg, (7n )2023 _ RGN, o202

. 92023 _ o 52022

2023

674

_ _2><(23)674 = 2(1+7y)" =—(7B+2)
= remainder = -2 or +5

3. @
Given expression is

(5+ x)500 +X(5+ x)499 +x%(5+ x)498 o+ X0

Take (5+ x)500 common, then it forms G.P.

o)

(54 x)501 — x>0
- 5
— Coefficient x in given expression is calculate by

501 400
(%(X N 5)501j only = Clgo‘,—lS = S0lc 539

4. (d)
(14%)% = Cy +Cx+CpX2 ...+ Cyppx®
Diff. w.r.t. x
20(1+X)"° =C; +2C,X+...+20C,x™°
Multiple by x both side
20x(L+ %)™ = CyX+2C,x% + ...+ 20C,x?
Diff. w.r.t. x
20(1+x)" +20.x19(1+x)"
= C, +4C,X +....+ 20°Cyox*®
Let x=1
= 20x19.2"® +20.2=C, +4C, +....+ 20°C,,
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—420x2'8,

(dz)oo
3? _ % (9100)

8

N . )
RS _{§+|neger}_—
(@)

(X2+x_13j

r
General term T., = "C, (xz)n ' (ij =nc, - x2S

:1(1+8)100 = %{H n -8+@-82 +} = %+ Integer

X3

To Find coefficient of x, 2n —5r=1
Given "C, ="C,; = r=23 or n—r=23
n =58 or n = 38, Minimum value is n = 38

(@

1 ° 1 °
+
_\/5x3+1—\/5x3—1} {\/5x3+1+x/5x2—1}

After rationalize the polynomial we get

I 1 \/5x+1 \/5x] ! 1

_\/5x3+1—\f5x3—1 53 +14/5x° ~1

_ {\/5x3 +14+/5%3 —1] {\/5X3 +1++/5%° —1]8

| (¢ +1)-(5x-1) | | (5x°+1)—(5%°-1)

_ 2_18[(\/5x3 + 14453 —1)8 +(\/5x3 11-+5x° —1)8}

U553 +1—+/5x3 -1

8
V53 +1 /5% 1]

X
U5 +14/5x% 1

ZZ_Jé{SCO(\/SXTH)8+8C2(\/5X3+l) (Jsx - ) +8C, («/5x +1) (\/5x3—1)4

e[V (Vo 1)+ (mﬂ

= 2—18[800 (5x3 +1)4 +8C, (5x3 +1)3 (5x3 —1)+ ’c, (5x3 +1)2 (5x3 —1)2

+5C, (5x3 +1)(5x3 —1)3 +8Cq (5x3 —1)4}

So, the degree of polynomial is 12,
Now, coefficient of x*?
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10.

11.

= Cy5" +°C, 5% + °C, 5* + °C, 5 + °Cq 5 |

4 2° 4 ~4 2 4 43 4
=5%x=- =8 2"x = 210" 2 =8(10)

(©)
nCr — ncr+1 — nCr+2
1 7 42

By solving we get r =6
So, it is 7" term.

(©
General term of (axl’8 +bx
_10¢ ( axl/e )1°‘r (bx—mz )r

Onsolving r=6
1

4
O P
2( 1 1) 2

10 |
_1/12) is

4
a’ b?
4
= lOCG l :@:10_5
2 16 8

(b)

General term :

1\60-r 1\F r
= = 15—
T.,=%C, .(34} .[58} =%c, .3 = r

Term will be rational if r divisible by 8.

. r=0,8,16, 24, 32, 40, 48, 56
So, total number of irrational terms =n =61 -8 =53
Hence, n — 1 =52 is divisible by 26.

(©)

10 10-r k'
General term =T, = Cr(&) | -5
X

; 10-r _,, ) 10-5r

=1C, (k) -x 2 =%C (k) -x 2

Since, it is constant term, then

10;5r=0 = r=2;.. 1%, (-k)’ =405
2 _405x2 81

10x9 9
- k=3
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12.

13.

14.

15.

(©)

Given expression can be written as
10
() o2 () -
NERNTE +1_ \/;(\/;_1)

fien {2 i

10
_ (Xua _ Xfuz)

General term =T, ,

g, (02 (V) =0, 6 8 (1) x 2
10-r r
10, (1) x 3 2
10-r r

Term will be independent of x when 3 2° 0

= r=4
So, required term =T, = '°C, =210

(b)
20
Given expression is Z(r2 +1)(r!)

t=1
20

= Z( (r+1) —Zr)

—1

= Z( (r+1)(r+1)trrt)- Zr r!

—1
20

= Z( (r+1)(r+1)rr)=>((r+1)-r!)

(21021-1) - ((21-1) = 20211~ 22+ 2.21

(a)
n
Given expansionis > "C; "C;
L5
n n n 2
=>."¢->."ci- > (")
0 jo i2]=0

10
Constant term in (3x3 —2x2 +£5j to make one term without x
X
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16.

17.

10
Let, x*° (3x8 —2x" + 5)
How general term of the expression is
]
0 (3,)° (21’ ) (5
plg!r!
Here 8p+7q=50 and p+q+r=10
= p=1q=6,r=3 inonly valid solution.

|
L 20 e s ok k=g
116!r!
(@
31
Given expressionis > *'Cy - *'Cy

K=1

Here, "L, ="L,
3 3 3 31 31 31 62
= lCO . 1C30 + 1C1 . ng +..... + C30 . CO = Cso

Similarly

30 31, 31 60

Z( Ck CK—1)= Cog

K=1

=17Ca0 - ng_30!32!_29!31!
60! {62.61_1}_ 60! (2822]
291311 30.32 3013110 32

a(60!)

Compare above equation with —————
P | (301)(311)
So, o= 2822
32

- 1600 =16x 2822 =1411
32

(b)

We are given that the expression is
5 1

(1— x? +3x3)(—x3 __Zj :x#0
2 5X

11
General term of (g X —ij

5x>

5 11-r 1 r
C, (— ij ( j [~ General term of (x+Yy)" is "C, (x)"" -

2 " 5x?

5 11-r 1 r
Now general term of ''C, (5) (—gj X330

*. Term independent of x is
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18.

19.

20.

11
1x coefficient of x° in @ x3—i] +—1x coefficient of x2 in (gx3——

5x2

For coefficient of xX° 33— 5r = 0 not possible
For coefficient of x> 33-5r=-2
= 35=5r = r=7
For coefficient of x° 33-5r=-3
= 36 =>5r not possible
So term independent of x is

el 2 &

(©

20

Z ZOCk . 20C20_k

k=0

=(20CO)2 +(2001)2 +(20C2 )2 +---+(20Czo)2

_ 20(:0 . 20(:2O N 20C1- 20(:19_“20(:20 _ 20(:O ( C, - nCn—r)

= coefficient of x* in (1+ x)20 (1+ x)20

= coefficient of x2 in (1+x)* = %°Cy,

(a)

20
The given series, > *7'Cq
r=0

=C, + ®Cq + *Cs + Cq +...+ ¥Cq + ¥'Cq + °Cy
=(%C; +%Cg )+ F1Cq + FCq +...+ PCo + ¥C, - ¢,
=(%C; +31C5 )+ Cs +...+ ¥Co + ¥C, - ¥,
=(?’1C7 + 32C6)+...+ . +°°cs - *c,

(b)

Given, 2°C, +22-2C, +3%- 0C, +...+20%- 2C,,

20 20
= A(2") Taking LH.S., =>"r*-%C, =203 r-*°C, ,
r=1

r=1

r=1 r=1

20 19 20 19
=20{Z(r—1) Ca+), CH}

5x>
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21.

22,

23.

20

= 20{192 BC L+ 219} =20[19-2'° +2'% | = 420x 2"
r=2

Now, compare it with R.H.S., A=420and 3 =18

@)
Let a= ((1+ 2X + 3x° )6 +(1—4x2 )Gj

6 6
Coefficient of x? in the expansion of the product (2—x2>((1+ 2x+3x2) +(1—4x2) )

= 2 (Coefficient of x? in a) — 1 (Constant of expansion)

In the expansion of ((1+ 2x+3x2)6 +(1—4x2)6).
Constant=1+1=2

Coefficient of x* = [Coefficient of x? in (GCO (1+2x)° (3x2 )0)]

+ [Coefficient of x* in (6C1(1+ 2x)5(3x2)1)—[6cl(4x2)}
—60+6x3_24=54
The coefficient of x* in (2— xz)((1+ 2x+3x2)6 +(1—4x2 )6j
~ —2x54-1(2)=108-2 =106

(@)
We have (21cl+ Ac,..+ 21Clo)—(mC1+ 1OCZ....mClO)

:%[( i O 21C10)+(21C11 +----21C20)}_(210 _1)

(190 +MCy +... 4 1°Cg = 2° 1)

=%[221_2J_(210 _1) :(220 _1)_(220 _1) _ 920 _ 510

()
We know that (a+b)n +(a—b)n

=2[ "Cya"b°+"C, a" % + "C,a" .. |
(1-2vx )50 (1424 )50

2[5%0 +%c, (2\/§)2 +%c, (2&)4 }

=2] ¥Cy+ ¢, 2°x+%C, 2 ++.|
Putting x =1, we get,

3041
2

¢, +°0C, 2% +°°c,2%...
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24,

25.

(24)
Given binomial expression is
(3+6x)" ="Cy3"+"C,; 3" (6x) +..
General term is shown below.
T, 'C.3"".(6x)r="C.3"".6"x"
r
= ”Cr3”r.3r.2r.[§J ="C 33" {for X = E}
2 2

Ty is greatest of x = g
So, Ty >Tyy and Ty > Ty

n n A8 n n ~8
Here,T—9>1and T—9>1:ﬂ>1 dﬂ

Ty, Ty C,3".3° "C,3"3’
n
So, S P LA SN RN n=10=n,
"c,” 3 8§ 3 3

So, in (3+6x)" for n=ny =10

Now, Take (3+6x)°, here T,,; =*°C, 310-r 6" X"

T, =°C,3".6°x° =210.39.2°x°

T, = °C43".6°.x* =120.3°°.2%%°

Ratio of coefficients of x® and coefficient of x> =k .. k

Therefore, k =n, =14+10=24.

(23)

Given expression is (1+ x)p (1- x)q and coefficients of x and x? is —3 and —5 respectively.

(1+%)° (1-%)" = (14 PCx+ PCp.. ) (1= SCpx+ 9C,X°. )
According to questions,

9C,+PC;=-3= p-q=-3 (i)
9c, + °C, - PC,%C, =5
9@-y . P(P-Y_

2 2

q°~g-2pq+p° - p=-10
(p-q)°~(p+a)=-10
From (i),
(-3)°-(p+q)=-10
9+10=(p+q)=19

Add (i) & (i), p=8, q = 11.

>1

210392°
120.31°2° 4

7

“x2°=14
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26.

217.

28.

29.

Coefficient of x® = (1+x)° (1-x)" = (1— x2)8 (1-x)°
=1x (—1) + (—8)>< (—3) =-1+24=23

(5)
15-2r
T =(-1)"°C,.2%"x 5 = m="Cy2°
For coefficient of x*
S 1 r-10 = n=a
5 5

Given, mn® = °C.2°

(83)

10
. : : . 3
Given binomial expansion is (Zx3 +—1 .
X

10-r (3
Tr+1 = lOCr (ZXS) (;j ::I.OCr 210—r3r x30-4r

PUt r=0,12,....7
=19C, 21980 + 1€, 2°3+1°C, 2°8% +...+1°C,2°810 - (1°C,2°% +1°C, - 2. 87 +1°C,3°)
Use (a+b)" expansion,

=(2+3)" —(3x5x4x3’ +2x5x2x3° +3-3°)

—(5)"° —3°(60+20+3) =5 -8%9°
Compare with given equation.
Then, B =83.

(13)

= () (]

T _ 22Cr . X22m—mr—2r

r+l

22m-1 3.3.5
= = r=22-
m+2 m+2

So, possible valueof m=1, 3,7, 13, 43 ( r eW)

But °C, =1540
*. Only possible value of m = 13.

c2m-mr-2r=1=1r

(84)

T, "C, (21/4)”‘4 (371/4 )4 6

To-s “CM(21’4)4(3—1/4)“‘4 1
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30.

31.

32.

n-8
= (6)4 =6"" = 6"°=6

= n-8=1= n=9
T, - 9C5(21/4 )4 (371/4 )5 _84

L o=84

&

(57)
Coefficient of middle term

p? B>
4C2><€,—6B,—GC3><§ are in A.P.

2 3
2(-6p)="C, %— GCS%

Bz—gﬁh3=—12l3
B:%or B=-2

12
L h=t

Common difference
72 144 504

5 25 25

50—2—2:57

(924)

Sum of coefficient of (x+y)" =2" = 2" =4096

= 2"=22— n=12

12x11x10x9x8x7
6x5x4x3x2x1

Greatest coefficient = °C, =

=11x3x4x7 =924

(1)
Middle term of (1+ x)ZO =Ty

5 T =i = “Ciox

Coefficient = 2°Cy,

Middle terms of (1+ x)19 =T, and T,

© T =Tau = "Ciox and Ty =Ty, = “CpoX°

Sum of coefficient = *°C, + *°C,, = 2°Cy,
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33.

34.

35.

20

So, required ratio= 20C1° =1.

10

(99)
From given expressional 1+(1+ 249)(249 —1)

= MmM=1Ln=98 = Mm+n=99

(102)
0C, +4C +MCy +...+ 2Cq + °C,

_ 40 41 42 60
="Cpp+ Cpp+ " Cyp+....+ " Cyy

(286)
Given expansion is

(1+%)° = Co+Cx+Cy)X% + ...+ Ci X0
Differentiating
10(1+x)° = C; +2C,X+3Cx% +....+10C;px°

Replace x by x*

9
10(1+X°)" = C; +2C,x* +3Cox" +....+10C;ox"*

9
10x(1+ x2) = CyX+2C,x% +3C,x° +....+10C,ox*°

Differentiate w.r.t. x.
9 8
10((1+x2> .1+x.9(1+x2) ZX)
= CX+2X,.3x3 +3.5C,x* +.....+10.19C,,x*®
Put x=1,
10(2° +18.2°)
=C, +3.2C, +5.3C; +....+19.10C,
C,+3.2C, +....+19.10C,, =10.2°.10 =100.7
C,, G Co_2-1

3 7711 11 11
T
10t term 11% term
11
C0+&+ 2, S0 2 =2
2 11 11
.211 211_2
Now, 100.2° =2 ;
25—1( 11
25211_a.211_ 2t _2
' 2P _1( 11

Compare the above equation,

_ %8

a=25x11=275 & B=11 = a+P=275+11=286
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36.

(315)
General term:

1O e (2p)P (dab)’ = 22 aupPer b 47

a!ply! a!Bly!
= o+B+y=10 (i)
a+y=7 (ii)
B+y=38 (iii)

Solving equations (i), (ii) and (iii), we get
y=50a0a=2,=3
1_0!23.210
213151
I
:10><9><8><7><6><5.x213 _315x 21 — Kk =315
2x3x2x5l

So, coefficients =
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T e GO

1. (@)

n
5= E S Crsinrz. Cos(n — 1)z

r=1»(
T Y

= " Cysin 0z cosnz

S Cysinzcos(n — 1)z

+." Cysin 2z cos(n — 2)z..... +

S Ch-1sin(n — 1)z cosx

+." C,, sin nx cos Oz

Writing the sum in reverse order, we get
S = ."C,sinnx cos 0z +

S C,o1sin(n — 1)z cosx

+." Cp—9sin(n — 2)xz cos 2z + .......
+."Cysinzcos(n — 1)z 4

Oy sin 0z cos na

.8 =."Cysinnzcos0zx +

JCrsin(n — 1)xcosa

+." Cysin(n — 2)x cos 2z + ......
+."Cp_1sinzcos(n — 1)z +

S C,sin 0z cos zna
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Adding (1) and (2), we get
25 = ."sin(0z + nz) +

S Cysin(z + (n — 1)x)

4+ Cysin(2z + (n— 2)&) F ...o.. +
1 Cpsin(nz + 0x)

= (‘n Co + i C] + " Cy + Bl 8/
+ rrens +." C,)sinnx

= 2" sinnx
- S =92"lsinnz

(a)
Giiven® An expaie sdion E::DE‘CT‘)c?qB“’?- tos (vB ~ () R) oo
%f'ﬁanﬂ‘m AR
To Jind: The value of Che given expsie ssion .
Solutfont We wnow that weal pantt of the above given e pyiston
N w0~
= ,,E:hhﬂ“r AN eﬂu& (n-1)A)

- % hjc-r - (&E,TB)T ( b-é:m)h'm

=0

a v o Y
o B ~1R
= (ae®y pe™)
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—
—

° [ “
(c\msB 4 9asthp+ btosh —\BC‘nFD
[o‘o Sto R . Sin® 5 bdnfh= c\s‘ing] — D

[N

d

= (acesB 10/ B + bea A-‘ibg’«{nﬂﬁﬂ (using )

(o tesd & bcas )"

= " (and  [From equ]
A -
S < C
€ 94 b an =apsd  ADTED | \
A AD = b tosR YC= atosB + beosh L)
e C |
Hente optfon A s wveck, E

(b)

('ﬂ. .- o)) (("/;’) (%.}’) ,,_D_b.llm)
0

29 =

+
T 1‘—‘) =
(57 T
=
(a)
Givenp = (8 +3v7)"
andp = [p] +f (where[.] =GIF)
Sol.: LetN = (8- 3y7)"
= Now, (a+b)"+(@a-h)" =
2 [“Coa“ + nczan—z - b+ ...b"]
=> Takea =8 &b = 3/7

p+N=2 ["cosn +0C,8m2 - (3y/7) + ]
= 2K (where k &I)
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Now,0<f<1&0<N<1 ‘*N=

(\/@ _ \/6—3)11

SptN=[p]l+f+N=2K

[P]is always integer & p + N is an integer
=f + N must be an integer.
But,0<(f+N)<2 ~f+N=1
=p(1-f)=pN = (8+3v7)"(8-3v7)"
= (82+@v7R) =1 =1.

(@)

A &
§ p<a-3<! we get C<F = (2-43) <
\J

We have Rag

fn

"

= N 27
f443) 4 (R-43)

- p .
Q[Rﬁcoa2n4 20, e 1(f3) +

S Cai CONSELI N

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

= R+Fl v even wbegey

= [Q]‘*F*F o oeven 'ml‘ujer.

= £+F s an in(teger.

But 0 < £ <1 and 0 ¢ Foy = 0éfdgay

But the enlcj ‘mteaer between 0 and 3 i 1.

T, LaF=y = \~f=F

Now, R(1=f)= RF = (Q+ﬁ)m(&-6)m
=(H"5)1n:(1n:|

So, covrect option x A

——

(c)
e have Jeven

N=124+pP! 35 Pis PMme,
DNy = (F+1) + P!
I 1<¥ £P-1 +Hen 2w+l £P

Cleaaty (N47%) 15 divisiby by T41.
That mmean (N+7) can't e a PMme.
Hence, +e?c (s No pyime in Hae given hst N+l, N+2,... M+P-1.

= }ophon c. z€20. 15 Hie Comaect ANSweD. J

L

(b)
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flz) = z"

=) r = n! =T r e n!
ki f ($> B ('“—")!:L =¢ f (1)  (n—r)!

Now
f-’(l) - ) IR ¢
T i n!
n f n - ! n n
= L = e =3 O =2
8. (©)
We have (1+x)! (01— x+x?) = @+ x)(A+ X)L — x + x?))*%
= (L+ X)L+ x*)*°
n n n
(1+ X)Z nCrX3r :Z nCrXSr +Z nCrX3r+1
r=0 r=l r=
Hence, there will be no term containing 3r +2.
0. (©)
1 8
It is given that 6™ term in the expansion of (er G log,, X) is 5600 therefore
X
8 2 s( 1)
Or 56x'°(log,, x)° is =5600
X
Or x?(logy, x)° =100
Or x*(log,, x)° =10?(log,,10)°
Orx=10
10. €))
1 n
Last term of (21’3 -7 is
3 1 _ (D"
Tha= "C n(2 )n " (_ﬁ ="C n (= 1) 2n/2 on/2
Also we have
I 3
AN 1 e s
35/3 (35/3 )3 log 2 -
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11.

12.

13.

14.

n
Thus, () =27

21’1/2
or £ _ (D
2n/2 - 25
Orn/2=5
Orn=10

1
Now, Ty =T,,, ='°C,(2"%)" 4( j
5 4+1 4( ) \/E

10! _
T TIGRNCNCES)

=210(2%)(1)(27%) = 210

(©)

A+ X+ X2 +X°)° =g+ a X+ a,x* +agx* +....+ ax"
Putting x = 1 and x = -1 alternatively, we have

8y +ay +a,+ay+..+ay=4 (1)

ay—a +a, —ag....— 35 =0 ~..(2)

Adding (1) and (2) we have

2(8g+8,+a, +....+ay,)=4

(©)

Sum of coefficients in (1—xsin &+ x*)" is (L—sin@+1)" (putting x = 1)
This sum is greatest when sin@ =—1, then maximum sum is 3"

(b)
1=x)% =3Cx° = C )+ Cx2 4.+ ()P FC,x® (1)
(X +1)30 30 C0X30 30 C1X29 30 C2 X28 + ----- +30 Cloxzo + e +30 C30X0 (2)

Multiplying (1) and (2) and equating the coefficient of x?° on both sides, we get required sum is equal
to coefficient of x?°in (1—x2)®, which is given by *C,,

(b)

Given series is ©C, + 2°C1+ °C, +....+ 2°C,

:%(2. 20C,+2%°C, +...22Cy)

= %[( OCy +2°C, .+ 2Cg +° Cg +20 C 1y +°Cyy .+ Czo)—(20C9 [0 ¢, 42 Cll):|
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15.

16.

17.

18.

_(@°Ch) aop g9 (Cip+2x*Cy)
2 ’ 2

(d)

Z( 1)I’+l - +[;L - +1Z( 1)r+1 n+lCr+l

n
=——(0-1+(n+1))=—
n+l( ( ) n+1

(©)

@+ X)" = CeCx+CoX* +CoX° + ...

(X+D)" =Cox" + Cx" 1+ C,x"% +

C,C, +CC;+C,Cy +....+C ,C,

-CrPeff|C|ent of X" 2 in (1 +x)?
C:n 2

_ (2m)!

(n=2)I(n+2)!

(d)
zrloc 3r( 2)10 r

r=0

10
=10> °C,,3"(-2)""
r=0
10
=10x3>°C, ;3" (-2)"*"
r=0
= 30(3-2)
=30

(d)

10
General term in the expansion of (ﬁ+§/§+§/§) is

"ic X" (D)

..... +C, 1 Xx+C, ....(2)
Multiplying Egs(1) and (2) and equating the coefficient of x"~

2 we get

10!
alblc!

For rational, term, we have the following

Value of a, b, c Value of term
a=4,b=0,c=6 %(5)4(%)0(%)6:4200
SO ]
a=4,0=6,c=0 %(@)4(%)6 (%5) = 7560
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19.

20.

21.

(b)

f(X)=1-x+x*=x>+...—x* + x'® - x

— f(X_l):ﬂ

Therefore required coefficient of x? is equal to coefficient of X in
8C, =816
.

(a)
e

r=1\ k=1

£ e e

_ Z( n+1Cr _ 1Cr)

r=1

— 2n+1 _2

(©
=(1+x3'A+x%)'(Q +xH

- (1(:0 + 4Clxl + 1C~)_Xl + 4C,‘;x() + 4C4X8)(7C() oo

7C[X3 T 7C2X6 + 7C3XQ 3 S + 7C7X2I])

X(12C0 + 12C1X’* + 12C2X8 T sdaunas t 12C13X48)

1-(x-1)',

which is given by
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required power of xis 11
=5 X(21+3m+4n) s Xll

= (21,3m,4n) =
0, 3,8); (2,9,0); (4,3,4); (8,3,0)
= (,m,n) =(0,1,2); (1,3,0); (2,1,1); (4,1,0)

Calculation of coefficient of x!!
= (4Co x7 Cq x12 Cp) + (4Cy X7 C3 x12 Cp) +
(3C2 x7 Cy x12Cy) + (1C4y X7 Cy x 1)

=(1x7x66)+(4x35x1)+(6x7x12) +
(1x7)=462 +140 + 504 + 7 = 1113.
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23 (d)

5 b 15
= 0e Dls
ey~ ————
3 4 <

QPH,) : NG +0an T 06 W ¢ nesd £ U

f - -
! - =
5} Aah) YV = N 4 f\Cn X‘L +1ﬂtﬁ1‘)3+ q(«;\"; J—
L . O J J
b= , (40 Y = Nig 92 3 0Guad + N at - —
3 p\‘ - <& I "
= VX = oy
| B T T
— e 1) g
k] I.fcﬂi;:'(ewr
e L ‘n—i—q_ | N e
2 o e ( +~»2"+v.»
i . ARG e

R\ S0 SN ) & S Y
S | —_— - e L
: Nt N+ 2.

').M'I_ 0T l _.,_'*‘“ 2o
, D4 Tadhor's Unowd-...... T . O3 2

114

24, (@
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25.

26.

27.

28.

29.

30.

31.

(d)

()
(b)
(d)
(n+2)2*'-1
¥y .2 (CiH PG
O=zi< j=n
[(Co * Cq+Caot...#Cp
+ Cy+ Cor+...+Ch
3 +Cs+ Cz+...+Cp

| .;.Cn-.].; -
= (Co +2Ci+3Cs+...+"Cpi + "IC, - Ch....... (1
CoX + Cix2+ Cox3+....+"Cpoq + Coix™ = x(1 +
Diff. both sides , we get

Co+2C; +3C,... +(N+1NCrx"

= (1+x)" +xn(1 + x)"

Putting x =1,

Co+2Cy+3Cs+....+(n+1)C; = 2" + n2"!
=(n+2)2""

Hence, I S (Ci+C)=(n+2)2""-1

Osi< j=n

(b)
(a)
(b)
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Z z (Cl L3 C] )21 = O; 13 23 ndy (n - 1) Where

0<i <j<n

j - 1)2,3,--.,nandi<j

=n(C(2)+C%+...+C;7;)+

[(Co+Cy+ v C) - (CB+ CE 4.+ C)]

=n.2Cy + 20)° -2 Cy = (n - 1).2°C,, + 27

2. (d)
3. (d)
S=Yrib "Cr-(11++;:)'1- -1)"
=(-1)' X?:oncr(l +1nx)" +
CIF SR r G
80T T nxy

= _1 2 "

- B 1 l\+
) (l (1 +nx))

-1 r
.\“1_‘_ n—lC i 7
nx 2r=1 r l((1+nX)>

(
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_1 ¥
n -1
NX.) g " Craa ((1 + nx))
—( yix )n+
1+nx
_1 _1 :
vl\ n-1 . - '
nx(l + nX> 2 G 1((1 " nx)>
:( nx )n+
1+nx
S ) - 1 n-1
13 n% 1+nx
_( nx ‘)n_(“nx )
i 1+nx
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B oo

1. (ab,d)
letx?+1=a,x2-1=bh

Therefore the given expression can be
written as,
2

—— = /a-+vb
va+vhb
, — 6 . A6 oo . "
(vVat+vb) +(Ja-vb) =2x(a’+b’+15 x

axbx(a+bh))
so,required solution is 64 x x° - 48 x x

so,options a,b,d are correct

2. (b0
e x3ry XN
2n PR
— *' ’Y.
po> ar &) - l,
r=° [b ) yz——n Yb
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3.

S GoHa (tp) +- - - — ”'H(”(»H* [149) + - ("3)”; ?L,‘;.,_

- n+) 2n "+ n4 r42
= hCn"' Cppt ——= == T 77, = bh' 'C,"" ...~ .

> "“*’I o ’\(l "4

Cons ) Cn Gt — —- »‘)C-h“’lh )
i h+2 ) 2
(h+' X (,,,'1' - —_—— h(h'-— L)-,-
"+ p A%
< N+2 . ¥+ R C.. =
(hu Cr 4 LH
l)'n > M| + 26 ~ 2n4)
Cniy th — Ch},
- Lh = 4+l
)'\-0-'
(c, d)
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g+1  x=-1\"
x2B -x1B+1 x-xi2
Put x = t in the given binomial
o B+l 5-1)\
C\tA-t2+1 t6-13

B (t2)3 + 13 (t3)2 = 12 10
_(ﬁ—ﬂ+1— t6 - 03 )

E+DE-2+1) E-DE+D)
tA-12+1 t3(t3 -1)

B 1))

(e
-(2-5)
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4.

(a, d)

Let T,.; is independent term of t

Tr-f1 = (- 1)r10Cr (t2)10—r (t—3)r

Tpop = (1F10C, 12050 (1)

So 20 -5r = 0..... [Since the term is
independent of t]

—=>r=4

Put this value in (1), we get

T5 = 10(:4 =210
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Let (r + 1)th term is independent of X in the

2n
expansion of (x + x)

Tr‘ i =2n Crx?.n-Zr

This term is independent of x.
5.2n=-2r=0

=Tr=n

Thus, Ty« == Cy

Thus, Tn‘l =2n CI\

o (Zp)! = »1.2.3..4...(211 -1)(2Zn)
n'n! nn!

& (1.35..2n-1)(1.2..n) - 2"
n'n!

_ 1.3.5.2n-1) Lo
n!

5. (a b, c)
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It is given that,

(1+X+X3)MN=gp+a1X + X% + e +

ApTAY F 2 Tissisiumvsaen FiBon = T cesaoin (2)
Now substitute X = w in equation (1),

(where w is the non-real cube root of

unity)
we get,

(1+wW+ WM = gp+a; W + a, W + azws3 +

According to the property of the cube root
of unity, 1 +w+w? =0

= ag+taW + W2 + a3W3 + ... +

Now, substitute X = w? in equation (1),

(where w is the non-real cube root of
unity)
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We get,

(1+w?2+wHh = a5+a;w? + a,wd + azwhb +

Now, (1 + w? + w?)
=(1+w?+ww?)
=(1+wi+w) (-wi=1)

= 0 (as per the property of the cube root of
unity)

= apgta| W2+ a, Wi +a;wh + ... +

Adding equations (2),(3) and (4), we get
Bag+a(1+w+w?)+a(1+w2+wh)+

az(1+ w3 +wb) + .............. =30

Now, apply properties of the cube root of
unityie.1+w+w?=0andw?=1
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Now, apply properties of the cube root of
unityie. 1+w+w?=0andw? =1

We get,

3ap + 3a3 + 386 * .covreennee. =3
— 3(Ag + Az T g F ceciesensenss )=31
—Qaptasgtagt ... = 3n-1
(a, b, c)

We know T, = *C;a™ b

na"1b=135..3)

T3 - nczan-zbz

nmn-1)

5 a"2h? = 30 ...(ii)
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Taking ratio, we get

a _ 9
bn-1) 4
a_ 9Im-1)
b~ a1 (A)
Ty = "Cza™3b® = 130 ..(111)
T3
Hence, T,
6a) 9
2(n-2)b
a_9n-2)
=3 ..(B)

Comparing A and B, we get

9m-2) _9n-1)

3 4
4n-8=3n-3
n=>5
a

Hence - =3(n—-2)
b

=9
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7.

8.

(a, d)

Since, coefficients of r'™, (r + D)™ and (r +

2)1 terms in (1 + x)14 are in A.P.

= 2(14Cr) =14 Cr—1 41 Cra

14Cr—1 N 14Cr+1
14(:r 14Cr

r +14—r
14-r+1 r+1

r+r+(15-r)(14 -r) _
(15-r)r+1)

= 2r2—18r+210+2(15-r){r +1)
= 4r?-56r+180=0
=>r’-14r+45=0

=r=5,9

=2

2

(a, b)
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Given: P, =" Cu."C1."C,.."Cy,

P n+1l . n+l Co.n+1C1 .Il“l C2...n+1 Cn+1

Now, =
oWp nCyNC{Cp.0Cy
m— Pll, =N+l
Py
n+1C1 n+1C2 n+1Cn o
CO- ( nCO ) . ( nCl ) iy ( nCn > 'n Cll+1
n+1

Since ™1Cy,q = e

I<1

:>P11+‘{:1 n+1 n+2 Il+1 1
Pn 1 2 n

. Pn+1 . (n+ 1)“

P n!

9. (c, d)

10. (¢

11.  (b)

12.  (d)

13.  (a,cd)

14. (b, c)

15.  (a,b)

16.  (a,b)

17. (b, c,d)

18.  (a,b)

19. (a0
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20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

(b, c)

(a b, c)
(a b, c,d)
(a b, c,d)
(b, c)

(c, d)

(c, d)

(a b, c,d)
(a b, d)
(a c)

(a b, c,d)
(©)

(©)

(d)

(a)

(a)

(©)

(b)

(d)

(d)

(a)

(©

(A)— Q)
(A)—(R)

(A)—(S)

B)—->@Q ©)->0Q (@O)—->Q)R).EO)
B->06 ©->F O->Q
B-F ©->0Q O->R)
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45.

(A)— (P)

B-@Q ©-R®R O->F
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DACE

Binomial Theorem

Phy. XI

B o o

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

(00)
(16)
(06)
(20)
(91)
(84)
(20)
(08)
(08)
(03)
(3)
(4)
()
()
()
(7)
(0)
(6)
(0)
(1)
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(d)
Clearly A =*°C,,B, =%C,,C, = *C,

10
Now, Z'AY (BioBr —CioA)

10
_ z 10Cr (20(:10 2c, - 30C10 10¢, )

r=1
10 10
_ ZOC lOC ZOC _ 30C lOC 10C
- 10 Z r r 10 z r X r
r=1 r=1

_ ZOC10 (lOC1 ZOC1 + lOC2 ZOC2 ++ loClO 20C10 ) _
0y, (1°C, x7°C, +1°C, x °C, +..+°CC ) (D)
Now on expanding (1+ x)10 and (1+ x)20 and comparing the coefficients of x?° in their product on

both sides, we get
10(:0 ZOCO + 1OC1 ZOC1 + :LOC2 ZOC2 +o 4 lOC1O ZOC10

. 30
= coeff. Of x* in (1+x)™ =*Cyy = ¥Cy
- ¢, ®c, +%,*c, +..+°C,, °C,, = ¥C)p -1 ... (i)

Again on expanding (1+ x)lo and (x +1)10 and comparing the coefficients of x'° in their product on
both sides, we get

. (1000)2(1°cl)z+(1°(:2)2+....+(1°cm)

= coeff. Of x'° in (1+x)™ =20C,,

2

o (PC)) +(10, )+t (19Cy) = PCyy -1 ... (i)
Now, from equations (i), (ii) and (iii), we get
Required value = °C, (3OClO —1) -3%c, ( “C —l)

=%C, - *Cy =Cyy - By
©
(@)
()

(1+ x)2 +(1+ x)3 +..+(1+ x)49 +(1+ mx)50

=(1+ x)2 {—(14_ X) _l} +(1+ mx)50

(1+x)-1
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=@ = (10?2 mo)®

Coeff. Of x? in the above expansion

= Coeff. Of x® in (1+x)” + Coeff. Of x2 in (1+mx)”
— SOC3 + 50C2m2

- (3n+1)°'c, = *°C,y + *°C,m?

50(:3 5OC2 )

+
51 50
C3 C3

= (3n+1)=
m? +1

51
. Least position integer m for which n is an integer ism = 16 and thenn =5

= 3n+1:E+im2 = n=
17 17

(6)

Let the coefficients of three consecutive terms of (1+x)"" be ™°C,_,, "°C,, "°C,,,, then we have

r+l»

"°C,,:"°C, :"*°C,,, =5:10:14
"“°C,, 5 r 1
=— = g
™%C, 10 © n+6-r 2
= n-3r+6=0 (1)
n+5
Also — C _10 = rel _>
C,., 14 ~n-r+5 7
= 5n-12r+18=0 ..(ii)

Solving (i) and (ii), we get n=6.

(646)

n 2n n
Zr(”cr)rzo =nY "C,"'C
r=0 r=0

n
= nz nCn—r n_1Cr—1 = n2n—1Cn_1
r=1

Now, X =(*°C,)" +2(*°C, )" +3(*%C,) +...+10(*%Cyo )

10 ’
=>r(*c,) =10"¢c,

n=0

Xt 9C, = 646
1430 143

(101)%°

(101)*" ~{(99)" +(200)*"}

Website: www.iitianspace.com | online.digitalpace.in m


http://www.iitianspace.com/

(100+1)* —(100-1)* - (100)*

(100)” | (1+0.01) ~1(2-0.01) -1 |

(100)* | 2(*C, (0.01) + ¥C; (0.01)° +... —1}

— 50| 1 50 3 _
~(100) 2><50><100+2( C;(00.01)°+.... 1}

- (100)"°| 2(¥C, (0.01) +..) |>0

- (101)” >(99)® +(100)*
(101)50 is integer.

(6.20)

n
Here, > k= n(n+1)
k=0 2

n

3 c, k2 = ZE. e, k2= Y ne, ik
k=0 k=1

k=1

n n n
=n> "C, (k-1+1)= n{zn—_l "2C o (k=1)+> "C
k=1 -

=n(n-1)2"? +2x2"*
n n n
> "Cxk=>""C,  xk=nx2""and > "C, 3 =4"
k=0 k=1 k=0
n n
DYk Y "Ck?

. k=0 k=0
o det| i

> ek Y e s

k=0 k=

=0

o

n(n-1)2"%+nx2"" 0
nx2"! 4"

= n(n+1)><22”*1_n2[(n_1)22n73+22n72]=0

= 2""%xn[4(n+1)-n[n-1+2]]=0

= 22”’3xn[4n+4—n2—n]=0

= n’-3n-4=0 = n=4

non 4 4 4 4 4 4
Z Ck:Z Ck:4C0+ C1+ Cz+ C3+ C,
iok+1l Tk+1

=1+2+2+1+%=6.20
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9. prove that ques.
10. prove that ques.

11. prove that ques.
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