CBSE Test Paper 03
CH-08 Binomial Theorem
Section A

1. If the coefficients of 2nd, 3rd and 4th terms in the expansion of (1 4 )™ are in A.P.
then

an?—9n+18=0
b. n2—6n-+12=0
cn?P—-9n+14=0
d n2—5n+14=0
2. Coefficient of a®b® in the expansion of (a + b)3(a — 2b)* is
a. 48
b. 24
c. 96
d. -24
3. In Pascal’s triangle, each row begins with 1 and ends in

a. -1

d 1
4. If the 21 st and 22nd terms in the expansion of (1 + z)#*  are equal, find x

a <
"B
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10.
11.
12.

13.

14.

15.

~— o]l |~ oo]wt

B

(Va+1) = (vB— 1)4}13

Qo
(e}

b. 212
c. 240

d. 224

Fill in the blanks: An approximation of (0.99)°, using the first three terms of its
binomial expansion is
Fill in the blanks: In the objective function Z = ax + by, X and y are called

variables.
9 3 20
Find the middle term in the expansion of <§ z? — %) .
. . . 10
Find the constant term in the expansion of (m — %) .

Find the coefficient of X" in the expansion of (1 + x) (1 - x)™.

Using binomial theorem, evaluate each of the following: (102)°
1-3-5...(2n—1)

Show that the middle term in the expansion of (1 + x)*M is ~

is a positive integer.
. . 6
Expand the given expression (CI} + %)

N
Find the middle terms in the expansion of : (3:13 — %)

2 x where n

The 39, 4™ and 5™ terms in the expansion of (x + a)™ are respectively 84, 280 and 560.

Find the values of x, a and n.
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CBSE Test Paper 03

CH-08 Binomial Theorem

Solution

Section A

1. ©On2—9n+14=0

Explanation: Given that "Cq, "C, and "C5 are in A.P

Hence we have "Cq + "C3 = 2.1'C,

o n(n—1)(n—2) _9. n(nz—l)
én[%ﬂn_ﬂ =n(n—1)

=6+(n—1)(n—2)=6(n—1)
=n2—-3n+8=6n—26
=n2—-9n+14=0

2. (d)-24
Explanation: We have (a + b)3(a — 2b)* = [3C a3+3C; a?b+3C, alb?+3C3 b3
[*Co (@)*+%Cy (@)% (-2Db) + 4Cy (2)%(-2b)? + 4C3 ()1(-2b)3 + Cy (-21)*]
= (a®+ 3a% + 3a't? + b3) (a* — 8a3b + 24a?b* — 32ab® + 16b%)

Hence we have the sum of the terms containing a’b are

3a%b x 16b* — 32ab® x 3a'b? + 24a2b? x b® = a?b? (48 — 96 + 24) = —24a2b°
3. (1

Explanation: The pascal's triangle is given by

4 © 1

Explanation: We have the general terms of (x+a)" is Ty41 = "C; ()" "a”
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Now consider (1+X)44

Here T,.1 =* C, (1)%"(z)"
S0, To1 = Tho11 =** Cao(2)* and Tz = To141 =** Co1(z)*

Given Ty = Thy =% Coy (33)20 =4 Cy (33)21

44)!  (21)1-23!
e LR CID L W |
440y — (20)1-241  (44)! 24 — 8

. (c) 240

Explanation: /5 {(\/E_) +1)*— (/5 — 1)4}

Leta=+5 and b=1

Then (/5 +1)* - (v/6—1)* = (a + b)* — (a — b)*

= ["Cy a* + ¢y a3b + 4C, a%h? 4C5 alb3 + 4,y b - [*Cy a%-*Cq aBb+AC, a?b?-4Cg alh3 +
4C4 b4]

=2 [*Cy a®b+4C5 albd]

=2 [4a3b + 4a1b3} = 8ab [a2 + b2]

(VB (VB 1A =815 1[(v5)2 +1°] = 48v5

Hence v/5 {(v/5 +1)* — (v/5 — 1)4} = /5.48+/5 = 240

. 0.951

. decision

th
. Here n = 20, which is an even number. So, (? + 1) term i.e. 111 term is the

middle term.

5 20—10 5\ 10
Hence, the middle term =T11 =T19+1 = 20010<§ xz) (— —) =20Cqpz10.

. We have, (:c — l)10

X
General term is

Tpsq = 1°CT(:c)10—T(‘—1)T =10 ¢ x10-7 U CDrl0C,£10-2r (i)

T x"

We have to find constant term i.e., the term independent of x. For this, put 10-2r =0
=Tr=35
On putting r = 5 in Eq. (i), we get

Ts.q = (- 1)5 10C5X10—2(5)
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1) x 2 X 10x9x8XT7x6 % 1

5'5' Hx4x3x2x1
=-252

. . 10 .
Hence, constant term in the expansion of (:13 — %) is - 252.

10. Coefficient of x™in (1 + x) (1 - x)"
= Coefficient of X" in (1 - x) + Coefficient of x™1in (1 - x)™
= (D" "C, + (D™ "Cr g
=(-D"(A-n)

11. (102)° = (100 + 2)°
Using binomial theorem, we have
(100 + 2)°=3C(100)°+5C1(100)#(2)+°C2(100)3(2)?
+5C5(100)2(2)3+°C4(100)(2)*+°C5(2)°
= (100)° + 5(100)*(2) + 10(100)3(2)* + 10(100)*(2)* + 5(100)(2)* + (2)°
= 10000000000 + 1000000000+ 40000000 + 800000 + 8000 + 32
= 11040808032

12. As 2n is even, the middle term in the expansion of (1 + x)2M is (%n + 1) thie.,(n+

1)th term, which is given by
(2n)!

— n
n!(2n—n)!

Tpeq = ZnCn(l)Zn-n(X)n — ZnCan —

(2n)!
27;(2'71 1)(2n—2)--4-3:2-1

n

nln! z"
1.2:3-4---(2n-2)(2n—1)(2n)
s o Do )iw
1.35...(2n—1)][246---(2n)] .
= n'n! - L

135 (20 1) [2(2 )( 3)---(2-n)]-z"

135 -(2n—1)]2 Hisie! ]-w"

[1-3:5: - -(2n— 1)']

n!n!
_ [1-3-5---(2n—1)]-2" s
n!

13. Using binomial theorem for the expansion of (zc + %)6 we have
6 2 3
(z+ %) ==6C(z)%+5C ()3 (%)—FGCz(x)‘l(%) —|—603(33)3(%)
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14.

15.

FC R () 50 (1) 5 (1)’

=20 4+6-25- 2 41542 142023 L 4+ 15-22. L 4 6.2- L 4 L
X X x X X

6

=20+ 624+ 1522 4+20+ 2 + & 4 L
T T

Hence n = n7, which is odd number.

th th
So, (ﬂ> and ( T+l + 1) i.e 4th and 5th terms are two middle terms

2 2
3 3 3 3
Ty =Ty =7 03(396)7_3(—%) = (—1)3703(3w)4<%)
9 13
font-family : Tahoma font - size: 8px = T4 = —35 x 81z* x Z‘T—m = — 1023:
3 4 3 4

and Ts = Ty1 =" Cy(3z)"* <_%) =" 04(396)3(_%)

_ 3 z?2 35zl
= T5 = 35 X 27x° X 99 5. i
Hence, the middle terms are —OE’Tx nd 354908

1 n"C.x™ "a" n—r+l a
We have’ :Fr nC 1z r+lgr—1 r ) E
T, n—-2 a 5 _ n=3 a
7 =3 gandg =g
280 n—2 a 560 n—-3 a _ _ _
= ﬁ TE Hd% T-E[T3—84,T4—280andT5—560]
10 _ n=2 a 2 _ n-3 a
e _— U e _ _°%_
= 510_ n—28and x n—3
= — = —= =>10n-30=8n-16=>n=7
n—2 n—3 10
. R A
Puttmi)n =71n z = o9 we get
a — —
z 5 =2r =a
Now, T3 = 84

= Nc, x"2 3% = 84
= 7C2 x> (2X)2 =84 ['ra=2xandn="7]

=21 x 2% xx"=84=>x"=1=>x=1
L a=2x=2x%x1=2

Hence,n=7,a=2and x=1.
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