CBSE Test Paper 02
CH-08 Binomial Theorem

. The greatest term in the expansion of (3 + 2z)?,whenx =1, is

a. 5

b, 7

c. 4th

d. 6%

. The index of the power of x that occurs in the 7% term from the end in the expansion

of (2% — 2%)9 is
a. -5
b. 3
c -3
d. 5
(V3 + 1)+ (/3 —1)s
a. negative real number
b. an even positive integer
c. an odd positive integer
d. irrational number
. In the expansion of (1 + x)ﬁo, the sum of coefficients of odd powers of x is
a. 2°8
b. 200
c. 20
d. 2%
. The index of the power of x that occurs in the 6" term in the expansion of
<4_w _ i)g is
5 S5z
a. 2
b. 1
c 3
d. -1
. Fill in the blanks:
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10.

11.

12.

13.

14.

15.

The coefficients of 2nd, 3rd, and 4th terms in the binomial expansion of (1 + x)" are

"Ch,™Cy and "C3, respectively.
Fill in the blanks:

The number of terms in the binomial expansion of (1 + 1/5z)7 + (1 — 4/5x)7 is

Write the general term in the expansion of (x? - y)6
. . . . . 6
Using binomial theorem, write down the expansion: (:r: — %)

Write the general term in the expansion of (x2- yx)12
Find the number of terms in the expansion of (1 + 2x + x?)14

2

15
Find the term independent of x in the expansion of <3m 3 ﬁ)

Find the 4 ™ term in the expansion of (X - 2y)12.
Find the coefficients of : x° in (x + 3)®

If O be the sum of odd terms and E that of even terms in the expansion of (x + a)",

prove that:

i 02-F2=(x2-a2)n
ii. 40E=(x+a)*-(x-a)*"

iii. 2(0%+E?)=(x+a)?+(x-a)™"
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CBSE Test Paper 02
CH-08 Binomial Theorem
Solution
1. (a) 5™
Explanation:

We have the general term in the expansion of (3 + 233)9 is given by
T ="Cr (3)"7(2z)

1—; QCT 3 9—r 22)"
Now 1 ( )107( z) —
L 9, (3)"7 ()
_9l(3) " (2z) (10—7)!(r—1)!
(9—r)!-r! 9!(3)!0" (2z)"
_ (10-r)-2z
o 3r
2(10—r) .
= —,— since given x=1
T,
Now 13: >l
(20—2r) > 1
3r =
= 288 8B > 31
—> S %
=r<4

Hence the maximum value of r is 4

Now T5 = Tyi1 =2 Cy  (3)27%(2z)* = 126 x 243 x 16(x)*=489888
2. (0)-3

Explanation:

We have the general term of (x +a)” is T4 ="C, ()" "a"

3 2z

9 9 9—r 3\"
Here Ty, 1 = C, (?) (—%)
We have 7 th term from the end=(12-7+2) t h term from the beginning

. . 9 2z 9-6 3 6 9
Required term is Ty = Tg11 = Cl <—> <——) =" (Cs X

3 2z
3
(22)3-63573 =9 C; (%) 3

2x 3 9
Now consider (— — —)
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3. (b) an even positive integer

Explanation:

We have (a + b)" + (a — b)"

= [nC()an +7Cy a4+ Cy a2 +"Cq5 a3+ ......... e+ O,
["Cy a"—"Cra" b+"Cy a" 262 —"C3 a" 3 4...-- 4+ (=1 C,]"
=2 [nCo a +" Cy a2 }

Leta = \/3 and b=1 and n=2n
(\/?_) + 1)2n_|_ (\/g _ 1)2n -9 [2n00(\/§)2n _|_2n 02 (\/?—))2n—212 _|_2n 04(\/?—))2n—4]
_9 [2n00 B 420y (3" 420y (3)" P, ]

=2(a positive integer)
Hence we have (1/3 + 1)2" + (/3 — 1)2"} is always an even positive integer
4. (d)2°

Explanation:
We have
(1+2)"="Cy +"C:1 (z)+"Cs (z)*+.......... L@ e (4)
Also
(1-2)"="Cy -"C1 (z)+"Cy (x)*—.......... +(—=1)"(z)" ....(#)
Now

(1—2)" = |["Co+7 Ca(z)? +7 Calz)*+..... ] - [ncl (z) +7 C3(2)® +7 Cs(

Let x=1 and n=60

From equation (i), we get
200 600y 4600, 460C, 4oL, +60C%0

= 200 —( sum of coefficients of even powers of x ) + ( sum of coefficients of odd
powers of X) .....(iii)

From equation (ii), we get

0=[0Co+0C, +50Cy+....... | = [60C1 490 C5+50C5+.......... ]

= 0 =(sum\quad of coefficients of even powers of x ) + ( sum of coefficients of odd

powers of X) .....(iii)
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10.

11.

Now subtract equation (iv) from equation (iii), we get
260 _ 0 = 2 (sum of coefficients of odd powers of X)

=>(sum of coefficients of odd powers of X * = 259

(d)-1
Explanation:

We have the general term of
(x+a)" is Try1="C, ()" "a"

4x 8 9
Now consider| — — —
5 5z

9 Ap 9—r s \"
HGFETT+1: Cr (?) (_5_m>
Required\quad term\quad is

9 1:)7%0 8)° 9 s\t (8)° 45
To= Tou= °Cs (%) (%) =-"C x(3)x(3)>
4 5

— _9 4 8 1
= —7C} x(g) ><(3> X T
Hence the power of x=-1

True

4

Here general term in the expansion of (x% - y)6 is
Tr1=°Cp(z*)° " (~y)"
— (_ 1)7“6 Crm12—2ryr

x6-6xt+15x2 20+ o — & 4 L
x x4 b

Here general term in the expansion of (x% - yX)12 is
Tr—|—1:120’r’ (x2)12—r(_yw)r
— (—1)T12CT$24_2T° yrwr: (_1)r120T$24—r . yr

Here (1 +2x + x4 =[1 + 041 = (1 + 0?8

The number of terms in the expansion of (1 + 2x + x?)14 = 28 + 1=29
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2

15
12. The general term of (333 — a;_2) is

_15 150 =2\
Tr+1 Cr (BX) 332
— 15CI‘ (3)15—[‘ (- 2)1‘ X15-3I‘
For term independent term of X, put 15-3r=0=r=5

.". The term independent of x = 1°C5 (3)1°7 (- 2)° = - 3003 (319) (25)

13. Here general term in the expansion of (x - 2y)12 is
Tr+1:120r(33)12_r' (—2y)"
_ (_1)r12Cr2r . pl2-r, y"
Putting r = 3
Ty = (—1)31203239312—3 ) y3 — _120,. 8x9y3
= —220 x 8z%y® = —17602%%3

14. Here general term of the expansion (x + 3)8is
Tr11=2C(2)3"(3)"...(D)
Now8-r=5=r=8-5=3...
.. Putting r = 3 in (1)
T4:8C3£C5(3) 8
Coefficient of x° on the expansion (z + 3)3=8Cj5 - (3)3 = 1512

15. We have,
x +a)" = {MCox" al + "cy xM 1 al + 0y x™2 a2 + L+ 0Cp g xa™ 1+ Cy A
= (x+a)" = {"Cex"a% + 'Cy x™2a% + L} + {0y xMTal + Doy x™3 a3t}
= x+a)"=0+E..(@)
and, (x-a)"="Cyx" -y x™ 1 al + ncy, xM2 a2 -0Cgx™3 a3 + L+ NCy x (DM
1, nCn (- 1)n al
= (x-a)"= {MCox" + NCy xM2a%+ L} - {0y xMal + Mgy x™3 a3t L)

= x-a)"'=0-E..(b)

i. Multiplying (a) and (b), we get



x+a)t (x-a)"=(0+E) (0 -E)
— (x2- )" = 0% - E2
ii. We have,
4 OE = (O+E)? -(0 -E )?
= 4 OE = {((x + @)™} - {(x - a)™}? [Using (a) and (b)]

= 40E=(x+a)*-(x-a)*"
iii. Squaring (a) and (b) and then adding, we get

(x +a)?M+ (x-a)’"=(0 +E)%2 + (0-E)% = 2 (0% + E2).

o)
Vidya Champ
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