CBSE Test Paper 01
CH-08 Binomial Theorem

1. Find the coefficient of x%y? in the expansion of (z + 2y)9

a. 1008
b. 336
c. 84

d. 672
The coefficients of x? and x? ( p, q are + ve integers) in the binomial expansion of

(1+2)P * 9are
a. reciprocal to each other
b. unequal

c. additive inverse of each other

d. equal
3 (\/5 + 1)2n+1 _ (\/5 _ 1)2"“13
a. 0
b. an even positive integer
c. an odd positive integer
d. not an integer

18
4. The term independent of X in the expansion of (m — %) is

a 38

b. 18C% 30



10.

11.

12.

13.

14.

15.

c. 18Cq
d. 18 C1o

The 1st three terms in the expansion of (2 4 3)* are

a. 16+ % 4+ 2‘;‘”2

b, 16+%+2‘§—$2

c. 16+ 12z + %ﬁ

3 .2
d. 16 + 3z — 16
Fill in the blanks:

The value of 8 Cj is

Fill in the blanks:
In the binomial expansion of (a + b)g, the middle terms is term.

Find the value of 8C5.

Find the number of terms in expansions of (2x - 3y)9.

Using binomial theorem, write down the expansion: (2x + 3y)°.

Prove that Y . 3" C, = 4"

Find the coefficient of x in the expansion of (1 - 3x + 7x%) (1 - x)15,
)5

5
If the third term in the expansion of (% + zlogi f”') is 1000, then find x.

Expand the given expression (% —

|8

11 11
Find the coefficient of X’ in (aw2 4 1 ) and x”’ in (am — L) and find the

= =

relation between a and b so that these coefficients are equal.
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Solution

1. (d) 672
Explanation:
We have the general term of (z +a)” is T4 ="C, ()" "a"
Now consider (z + 2y)°
Here T,1="C; (2)""(2y)" =°Cr (2)"(2)" ()"
Comparing the indices of x as well as y in a:6y3 and in 7’41, we get
()" (y)" = 25y°
=r=3
Ty=Ts41="Cs (x)°3(2y)°
Hence coefficient of z6y® = 8.9 C5 = 672
2. (d) equal
Explanation:
We have the generalterm of (z + a)” is 111 ="C, ()" "a"
Now consider (1 + )P4
Here T, .1 =Pt1C, (1)P+)—"(z)"

Comparing the indices of x in xP and in 7., 1 ,we get p=r
Therefore the coefficient of xP is T}, 11 =P C),
Now again comparing the indices of x in xYand in 7541 ,we get g=r

Therefore the coefficient of x4is T}, 1 =P C),
But we have PTC, =PT1C, [." C, =" Cp_,]

3. (b) an even positive integer

Explanation:

We have (a + b)" — (a — b)™

= [nC() a +"Cq a” lp4n Cy a”2p2 41 Cs a”3ed .. —|—nCn
— [nCO a®—-"C; a"lb4+"Cy a2 —n Cs a1 :
=2["C1 a"W+"Cs a" I ]

Let a=+5 and b=1 and n=2n-+1
Now we get (/b + 1)2**+1 — (/5 — 1)2n+l
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6.

7.

8.

—9 [2n—|—101(\/§)2n _|_2n—|—1 03(\/3)271—213 _|_2n—|—1 05(\/§)2n—415 4., ]

—9 {2n+101 (3)" 42041 Oy (3)"—1 +42n+1 O (3)"_2—|— ...........

=2(a positive integer)
Hence we have (1/5 + 1)?" — (1/5 — 1)2"*1is an even positive integer
) 1806 36

Explanation:
We have the general term of (x +a)” is T4 ="C, ()" "a"
18
Now consider (:13 — %)
__18 18— 3\
Here Tr41 = C, (x) T(—g)

The term independent of X means index of x1is 0.
Comparing the indices of X in 2% and in Tr41,we get
18—r—2r=0=>r=2=6

Therefore the required term is 7§11 =18 C

(m)18—6(_%)6 _18 (.36

(2) 16+ 322 4 2o

9
Explanation:
Wehave (z +a)"="Cy z"+"C; z" 1la+"Cy2 z" 2>+"C;
........ +C, a"

4
Now consider (2 + %)
Herex = 2,a = z,n =4
4 2

(2+2) =tc @+ @°(5)+0 @2(F) +o

247>

:16+%+ b

56

5th and 6th

8 8! .. — n!
Cs- GoB L Cr (n—r)!“]
_ 8! 8xTx6x5x4x3x2x1 _

56

T 3151 3x2x1xbx4x3x2x1

x"3g3+
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10.

11.

12.

13.

14.

The expansion of (x + a)" has (n + 1) terms. So, the expansion of (2x - 3y)9 has(9+1) =

10 terms.

Using formula, (a + )" = >.7_,"Ci(a™*bF)

(2x + 3y)° = 32 x° + 240 Xty + 720 x3y? + 1080 x2y° + 810 xy* + 243 y°
o o Cra™ b = (a+b)"....... (1)

Now, > " ,3"Cr => 1 _ynCr(1)" 73" = (1+3)"=(1 4 3)" (by (1)
=4

We have, (1-3x + 7x2) (1 - x)16
=(1-3x+7x%) (16C0 - 16C1X + 16C2X2 +..)
= (16¢cy-16Cyx + 16C,x% -+ 3% (A6, 16 % + ) + 7x2 (16Cy - 16C x + ..)

Here, the term containing x is -1C;x -3 16Cyx = - 16x - 3x

*. Coefficient of x=-16-3=-19

5
Using binomial theorem for the expansion of ( E —) we have

(2 — 2P 5y (254501 (2)! () +9Ca (&)} ( 2V +5Ca (2 ()

+C4(2) () +°Cs()’
:2+5.E.i+10.i.ﬁ+10.%.—7ﬁ+5.2.1’_44_—_9«’5

: z 16 32
_ 32 40 20 _ oz
== E —|‘ Sx -|— :c 39
We have,
T4 = 1000
= T2+1 =1000

—2 2
= 50y (L)% (280 2)? = 1000
= 10(2°80%)” x =3 = 1000
= 21080 x £=3 =100
= $210g10 x—3 _ 102
= 2log;yz — 3 =log, 10? [taking logy both sides]
= 2loggz — 3 =2 logm 10
= 2logjgxz — 3 =

[using log,b = ]

logm log a
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15.

=2y—3 = %, where y = logox

= 2y%-3y-2=0
= Q2y+1)(y-2)=0

:>y=20ry:—%

1
= logjx = 2 or logjgx = —3 =>x=10%=100orx =10 2

11
Suppose x’ occurs in (r + 1)™ term of the expansion of (aa: 2+ %)
Now,
,
Tr+1 = 11Cr (aXZ)ll_r (%> - 11CI‘ all_r b_r X22—3r (1)

This will contain X7, if
22-3r=7=3r=15=r=>5,

Putting r = 5 in (i), we obtain that

11
Coefficient of X’ in the expansion of (aa:2 i %) is1c5a®b>

11
Suppose x7 occurs in (r + 1)1 term of the expansion of (a,a: — b%)
Now,
T
Tpo1 = 11Gp @0 (— #) = TSSO <~ ()

This will contain X'7, if
11-3r=-7=3r=18 =r=6

Putting r = 6 in (ii), we obtain that

11
Coefficient of ™ in the expansion of <a,:13 — #) is 11cg a® b6 (-1)8

11
If the coefficient of X in (aar:2 + %) is equal to the coefficient of X7 in

1 11
<ax — m) , then

11C5 a6 b—5 — 11C6 a5 b—6 (- 1)6 = 11C5 ab = 11C6 = ab=1["" 11C5 — 11C6]
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