1. (a):Since n = 8, which is even.
8
Required number of terms = (E)= 4.

2. (b):Weknow, Cy+C;+Cy+...+C,=2"
GGt +C,=2"-Cyp=2"-1.

3 (d):(1+x—2x2)6=1 +apx + ax’ + L+ apx'?

On putting x =1 and x = -1 in the given expansion and
adding the results, we get

64=2(1+ay,+a,+..+ap,)
= aytagtagt... +a,=31

4. (b) : Coefficient of (r + 1) term in the expansion of
(1+x)"is"C,.
. Coefficient of 8™ term in the expansion of (1 + x)' is

_ 10x9x8

10¢c, =10¢, =120.

5. The total number of terms in the expansion of
(x + a)°' - (x - a)°" after simplification is 26.

[ Number of terms = (51; 1) = 2 = 26]
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6. Consider 25" = (26 - 1)
=1Cp6 -1°C 26+ . -PPCys
=126 -15C 26" + ... -1-13+13
=1C26" -1°C 26"+ .. -13+12
=13k +12, wherek e N

Hence, when 25 is divided by 13, then remainder will
be 12.
7. Clearly, (a+b)" ="Cya" +"Cya" "0 +"Cod" 2 b* + ...
+ ]’lcnbn
Now, coefficient of fourth term = "C;
and coefficient of thirteenth term = "C,,
Now, according to given condition, we have
"Cy="Cypy
= n=12+43=15 [."C,="C, = x=yorx+y=n]
8. Weknow, Cy+C +...+C,=2"
Co+Cy+...+Cy=2"=512

9. E_i‘l:‘*c 2_x4_4c §3i+
3 2x ’\'3 3 ) 2x
2 2 3 4
(33 o3z ez
3 2x 3 )\ 2x 2x
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_lex* .23x3.i+6.22 3 2x 3 3
81 3* 2x 32 22.%7 3 2%x% 2%yt
16 , 16x* 9 81

=—X —— 6——2 i
81 9 x° 1l6x

3\4 3\1

10. Wehave, (3x—y?) =4C0(3x)4+4C1(3x)3(_T +

2 3 4
40, (3x)? (%SJ + 4C3(3x)(_7y3) + 4c4(_—3)

3 3
nﬁgmméj

9 9
= 4x3xx 2 X
216 18
B L
Thus 4™ term in the expansion of 3x—y? is 1—;’

11. We know that,

(x+a)'= "Cox"+"Cyx"ta+"Cyx" " a? . +"C, a"

(i) (a):Now, T,=10

= "C;x" " 'a=10 (i)

Similarly, "C, x" ~2 a* = 40 ...(ii)
"Cyx" % a® =80 ...(iid)

When third term is divided by the second term, we get

T, "Cyx"*-a’ _40 _ (n-1)la

4=~ =4x2!
T, "Cyx"":a 10 (n-2)'x
a 8
= = ——
x n-1
(ii) (c) : On dividing (iii) by (ii), we get
(n=2)la _
(n=3)!x
a_ 6
x n-2
On comparing, 8 __6
n-1 n-2

= 8n-2)=6Mn-1)
= 8n-16=6n-6
= 2n=10

= n=>5.

(iii) (b): Asn=5 2=
X



2

By (i), we have 5-x* 2 =10

ta=2

= x=landa=2 ('.'£=2)
(iv) (a):Since,n=5,x=1anda=2 x

(1+2°=1+5%x2+10%x22+10x2%+5x2*+2°
Coefficient of a° ie., 22 =10.
(V) (d):(1+2°=1+5x2+10x2>+10x2%+5x16+32
=1+10+40 + 80 + 80 + 32
=243,
12, (i) (1+x)°=1+5x+10x"+10x° + 5¢* + x°
(1-x)°=1-5x+10x% - 102> + 5x* - »°
Now, (1 +x)° + (1 - x)° = 2[1 + 10x + 5x7].
(i) Now, (1+ax)*=1+4-ax+ 6(sz)2 +4(ax)® + a*x*
Given that the coefficient of x* and x° are equal
= 6a’=4a"

= 4a=6
_6 3
= A= —=—.
4 2

13. Consider (9.9)° = (10 - 0.1)°
=3C,(10)* - °C(10)* (0.1) + 3C,(10) (0.1)* - °C5(0.1)°

1 1 1
=1000 -3 - 100 % +3-10 —————

10 100 1000

=1000 - 30 + 0.3 - 0.001
=1000.3 - 30.001 = 970.299.

14. Putting v1- K% = y, in the given expression, we get
(-p)'+ @yt =2+ G+
= 2|:x8 +ﬁx4 . (1—x2)+(1—x2)2}
2x1
=2 [+ 6x* (1 - 2%) + (1 -2x% +xY)]
=2x% - 120 + 140 - 40 + 2.

15. Let the binomial expansion be

n o_ Tl(Tl y_ 1) 2
(1+x) —1+nx+—2! Xt
According to question,
nx =10 = n*x* =100 ()
and @ ¥ =40 .. (i)

Dividing (ii) by (i), we get
nmn-1) » 1 _ 40

— X

2! n2x2 100
n-1 2
= ==
2n 5
= bn-5=4n

= n=5andx=2
Hence, the expansion is (1 + 2)°.
16. Given expansion is (1 - 3x + 7x%) (1 - x)'°
= (1 - 3x + 7A(C, 11 - 10 115! + 10C, 1142
....+ 16C16x16)
= (1-3x + 7x%) (1 - 16x + 120x% - ...... + x'%)
Coefficient of x = -3 - 16 = - 19.
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17. 7% = (74190 = (2401)!% = (1 + 2400)'"
=19C, +1%C,(2400) + °C,(2400)° + ...
100 100
+100¢C, 10 (2400)
=1+100k, whereke N
Hence the last two digits are 01.
OR
We have 3% = 27" = (1 + 26)"
="Cy(1)" +"Cy (1) (26) + "C, (1) (26)°
+"Cy (1)" 72 (26)° + ... + "'C,, (26)"
=1+ 26n +"C, (26)* + "C5 (26)° + ... + "C,, (26)"
3% - 26m -1 =(26)*["C, + "C5 (26) + ... + "C, (26)"7]
=676 ['C, +"C, (26) + ..+ "C,, (26)"7]
which shows that 3*" - 261 -1 is divisible by 676.
18. Clearly, 2x - 1)* + 42x - 1)> (3 - 2x) + 6(2x - 1)*
(B -2x)2+42x-1)" (3-2x)° + (3 - 2x)*
=4C2r - D0+ fC @2 - 1) B - )t +
40,20 - 1) 72 (3 - 2)? + *Cy(2x - 1)* 3 (3 - 2w)°
+4C,2x - 1)** 3 - 2x)*
=[2x-1)+(3-2v)]*
=2'=16.
19. (1.02)°= (1 +0.02)°
=5C,+°C; (0.02)! +°C,(0.02)% + °C4(0.02)% + 6C,(0.02)*
+0C5(0.02) + °C4(0.02)°
=1+ 6 - (0.02) + 15(0.0004) + 20 (0.000008)
+15(0.00000016) + 6 (0.0000000032)
+0.000000000064
=1+0.12 + 0.006 + 0.00016 + 0.0000024 + ...
=1 +0.126 + 0.00016
(Ignoring other terms, as answer is required to correct

upto four places of decimals)
=1.12616.

20. (i) Consider, LHS.=C, +2-C,+3-C,+4-C,+...+n-C,

s M) g = D(=2)

2 3-2-1
=n+n(n_1)+w +...+n

21

=n[1+(n—1)+%+...+1]
=n["ICu+ " TIC + T IC+ L+, ]
=n2"""]
=R.H.S.

(i) Consider, LH.S. =%'Cy-4-%'C, +4*-*'C, - ...
+ (_1)211 4211 2nC2n
- 2nC0 _ 2nC1 41 + 2nC2 42 _ L+ anZn (_1)2n 4271
=(1-4)*" [ (1-x)"="Cy-"Cpx+"C* + ...
+(-1)""C, x]
=(-3)*"=9",
OR

(i) Lety=3+1-x2.



Binomial Theorem

Pyt =G -y G
- G2y + 7 Cy

and (2" + y)* = “C2)* + 1,27y + G2’y

(i)

21.

+iG )y +iCyt
@7 -y + @207+ y)’
= 2['C, (2%)* + *Cy 2y + *Cy]
=2[16x" + 6 - 4 - x* + ]
= 324" + 48x*7 + 24"
= 32" + 48x* [9(1 - x?)] + 2 x 81(1 - x?)?
=32x° + 432x* - 4324 + 162 (1 + x* - 2x%)
=320 + 432x* - 432x° + 162 + 162x" - 3244°
=32x% - 432x° + 594x* - 324x7 + 162.
Lety=x+ X
(L+x+2)°=(1+y)°=°Co+°Cry+°Cy’ +°CGy
=T1+3y+37+1° =1+3(x +2%) +3(x + ¥)* + (x + %)’
=1+3(x + %) +3(x% + 207 + 1Y) + PCyx° (P +
3C1 K1 (x2)1 + 3C2 32 (xz)z + 3C3 oy (x2)3}
=1+3(x + 1) + 302 + 22 + af) + (2% + 3a* + 32 + x°)
=20+ 32° + 6x* + 7x° + 6x% + 3x + 1.

5 5 4
We have, (1 + x1°810 x) = 5C0 (1) + 5C1 (1)
x x x

3
(losi0¥) 4 5c2(1) (losox)” 4 _
X

Given, T;=1000

u sy Ul

U

Uy

=

3
5c, G) (x'°810 ¥)2 = 1000

10(x'*5% ) x x3 =1000

x*80Y x 173 =100

xz( logy 9-3 - 102
2logyx -3 =log . 107

2loggx—3=
10g10 X

2y—3=z, where y =logq x
y

212 -3y-2=0
Cy+1)(y-2)=0
=2 or :—1
y y=-3

log1px=2 or loggx= —%

1
= x=10°=1000r,x=10"?= ——.

V10

22. (i) The coefficients of the first three terms of

m
(x _x%) are "C,, (-3) "C; and 9 "'C,.

By the given condition, we have
9m(m—-1)

"Co-3"Cy+9"Cy =559 = 1-3m+ —

=559

= 9m’-15m-1116=0
= 3m’-5m-372=0
= (m-12)Bm+31)=0
= m =12 (m being a natural number)
(ii) Consider (1 - x)*(2 + x)° = (1 + x> - 2x) (2 + x)°
=2+x)° + 222 +x)° - 202+ x)°
Now, coefficient of x* in (1 - x)* (2 + x)° = coefficient of
x*in (2 + x)° + coefficient of x? in (2 + x)° - 2 coefficient of
in (2 + x)°
Coefficient of x* =°C, 2 +°C, 2° - 2°C; 2?
=5.2+10-8-10-8=10.
23. Coefficient of 5, 6 and 7" terms in the expansion of
(1 +x)" are "C,, "Cs and "C, respectively.
Now, according to given condition, we have
"Cy, "Csand "Cy are in A.P.
2."C5="C, +"Cq

2.n! n! N n!
(n—5)!15! 4l(n—-4)! 6!(n-6)!
2 1 1
= = + —
(n-5)-5 (n-4)(n-5) 6-5
1 1 2
> -——= -
30 (n—4)(n-5) 5(n->5)
1 5-2(n—-4)
= —_—
30 5(n-4)(n-5)
= 1 _5-2n+8
6 n?—9n+20

-n®+9n-20=30-12n + 48

W -21n+98=0 = n*-14n-7n+98=0
n(n-14)-7(n-14)=0
n-14)(n-7)=0

n=14or7.
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