PRACTICE PAPER 08 (2024-25)
CHAPTER 06 BINOMIAL THEOREM

SUBJECT: MATHEMATICS MAX. MARKS : 40
CLASS : XI DURATION : 1% hrs

General Instructions:

(i).  All questions are compulsory.

(if). This question paper contains 20 questions divided into five Sections A, B, C, D and E.

(iii). Section A comprises of 10 MCQs of 1 mark each. Section B comprises of 4 questions of 2 marks
each. Section C comprises of 3 questions of 3 marks each. Section D comprises of 1 question of 5
marks each and Section E comprises of 2 Case Study Based Questions of 4 marks each.

(iv). There is no overall choice.

(v). Use of Calculators is not permitted

SECTION-A

Questions 1 to 10 carry 1 mark each.

1. For what value of k, coefficients of x? and x* will be equal in the expansion of (3 + kx)®?
(@) 417 (b) 5/7 (€) 917 (d) 11/7

2. Find the number of terms in the expansion of the following : (1 + 2x + x%)%°
(@) 41 (b) 42 (c) 43 (d) 44

3. Find the number of terms in the expansion of the following : (1 + 52 x)° +(1- 52 X)°
(a) 4 (b) 5 (c) 10 (d) 11

4. Given the integers r > 1, n > 2 and coefficients of (3r)th and (r + 2)th terms in the binomial
expansion of (1 + x)*" are equal then
@n=2r (b) n=3r c)n=2r+1 (d) none of these

5. The total number of terms in the expansion of (x + a)'® + (x — a)'% after simplification is
(@) 50 (b) 202 (c) 51 (d) none of these

6. The coefficient of x" in the expansion of (1 + x)?"and (1 + x)*~! are in the ratio
@1:2 (b)1:3 (©)3:1 dz2:1

7. If the coefficients of x” and x8 in (2+§] are equal then n is equal to
(a) 56 (b) 55 (c) 45 (d) 15

8. The total number of terms in the expansion of (x + a)>! — (x — a)*! after simplification is
(a) 102 (b) 25 (c) 26 (d) none of these

For Q9 and Q10, a statement of assertion (A) is followed by a statement of reason (R). Choose the
correct answer out of the following choices.

(a) Both A and R are true and R is the correct explanation of A.

(b) Both A and R are true but R is not the correct explanation of A.

(c) Ais true but R is false.

(d) A is false but R is true.

9. Assertion (A): The coefficient of a*b® in the expansion of (a + b)® is °Ca.
Reason (R): The formula of (a + b)" is "Coa™h® + "C1a" "t +. ... ... +"Cpa".
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10. Assertion (A): The term independent of x in the expansion of (x +l+ 2] § ((24r:1nl))-2
X !

Reason (R): The coefficient of x° in the expansion of (1 + x)" is "Ce.

SECTION-B

Questions 11 to 14 carry 2 marks each.
11. Find the coefficient of x in the expansion of (1 — 3x + 7x?)(1 — x)*®.
12. Using Binomial Theorem, indicate which number is larger (1.1)'°%°° or 1000.
13. Using Binomial theorem, find the value of (0. 98)'* upto 4 places of decimal.

14. If the coefficients or (r — 5)" and (2r — 1) terms in the expansion of (1 + x)* are equal, find r.

SECTION-C

Questions 15 to 17 carry 3 marks each.

. Evaluate: (v3++/2)° +(+/3-+2)°
16. Simplify: (x+/X—1)° + (v/x —/x—1)°

17. By using binomial theorem show that : 6" — 5n — 1 is divisible by 25, n € N.

1

(62}

SECTION-D

Questions 18 carry 5 marks.
18. Using the binomial theorem, show that 6" — 5n always leaves remainder 1 when divided by 25.

SECTION — E (Case Study Based Questions)

Questions 19 to 20 carry 4 marks each.

19. Four friends applied the knowledge of Binomial Theorem while playing a game to make the
equations by observing some conditions they make some equations.

(a) Expand, (1 —x + x?)*.
(b) Expand the expression, (1 —3x)’.

(b) Show that 112 + 9% s divisible by 10.
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20. Pascal’s triangle defines the coefficients which appear in binomial expansions. That means the nth
row of Pascal’s triangle comprises the coefficients of the expanded expression of the polynomial

(x+y)".

Exponeni Pascal’s Triangle
0 1
1 1 1
2 1 2 1
3 1 3 3 1
4 1 4 6 4 1
5 1 5 10 10 5 1
6 1 6 15 20 15 6 1

The expansion of (x +y)" is:

(X +y)" = aoX" + arx™y + axx"2y2 + ... + anaxy™! + agy"

Based on the above data answer any four of the following questions.
(a) Find the number of terms in the expansion of (x + y)®

(b) Find the coefficient of the fifth term in the expansion of (x + y)®
(c) Find the number of terms in the expansion of (x + y)° (x —y)*
(d) Find the number of terms in (x + y)1% + (x — y)*
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PRACTICE PAPER 08 (2024-25)
CHAPTER 07 BINOMIAL THEOREM (ANSWERS)

SUBJECT: MATHEMATICS MAX. MARKS : 40
CLASS : XI DURATION : 1% hrs

General Instructions:

(i).  All questions are compulsory.

(if). This question paper contains 20 questions divided into five Sections A, B, C, D and E.

(iii). Section A comprises of 10 MCQs of 1 mark each. Section B comprises of 4 questions of 2 marks
each. Section C comprises of 3 questions of 3 marks each. Section D comprises of 1 question of 5
marks each and Section E comprises of 2 Case Study Based Questions of 4 marks each.

(iv). There is no overall choice.

(v). Use of Calculators is not permitted

SECTION-A

Questions 1 to 10 carry 1 mark each.

1. For what value of k, coefficients of x? and x* will be equal in the expansion of (3 + kx)®?

(a) 417 (b) 5/7 (c) 9/7 (d) 11/7
Ans. (c) 9/7
Given (3 + kx)°
General term =°C_(3)° 7 (k x)’
= A T

2

Coefficient of x* = 9{32. 37 P
and coefficient of13=9{33_36_k3
If 68 P=0,30 8
= 9;3 x 3 x 2= gxsx? x 38 % P

B —
= 3—3k:>ﬁ: =

2. Find the number of terms in the expansion of the following : (1 + 2x + x%)%°
(a) 41 (b) 42 (c) 43 (d) 44
Ans. (a) 41
(1+2x+x3)%0 = (1 + X% = (1 +x)%
= 41 terms in the expansion.

3. Find the number of terms in the expansion of the following : (1 + 52 x)° +(1- 52 X)°
(a) 4 (b) 5 (c) 10 (d) 11
Ans. (b) 5

Number of terms = w

=5
4. Given the integersr > 1, n > 2 and coefficients of (3r)th and (r + 2)th terms in the binomial
expansion of (1 + x)*" are equal then
@n=2r (b) n=3r ©)n=2r+1 (d) none of these
Ans. (@) n=2r
We know (r + 1)th term in the expansion of (a + b)" is given by
Tr+1="Ca"-"b
Coefficient of (r + 1)th term ="C;
According to the given condition, Tar = Tr+2
i.e. "Car-1) = "C(r+1)
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=>3r-1=r+1lor3r=-1+r+1=2n
=>r=1ord4r=2n
= r =1 (rejected) orn =2n

5. The total number of terms in the expansion of (x + a)'® + (x — a)'% after simplification is

(@) 50 (b) 202 (c) 51 (d) none of these
Ans. (c) 51 .
we know (n +a)" + (n—a)" = 2["Cx"™+"Cx" "Ta" + ]

Here n = 100, even numbers from 1 to 100 are 50

- Total terms = 50 + 1 = 51

6. The coefficient of x" in the expansion of (1 + x)?"and (1 + x)*~! are in the ratio
@1:2 (b)1:3 (©)3:1 dz2:1
Ans: (d)2:1

coefficient of x” in the expansion of (1 +x)™ = 2"C
According to given condition
e En—lcuz 5

L

(2m)!
I 5l
if.'.' ”r—" == nln! ZE_H:E
e -1 (Zn-1)! n 1
n

nl(Zn—1-—m)!
jE e s Pile sigeq

"

7. If the coefficients of x” and x8 in (2+§] are equal then n is equal to

(a) 56 (b) 55 () 45 (d) 15
Ans. (b) 55

8. The total number of terms in the expansion of (x + a)*! — (x — a)! after simplification is
(a) 102 (b) 25 (c) 26 (d) none of these
Ans: (c) 26

Total number of terms in the expansion of (x + a)>! is 52.
So, (x + a)°! — (x —a)®! contains 26 terms (out of 52 terms 26 terms will be cancelled)
[or 1 to 51 there are 26 odd numbers]

For Q9 and Q10, a statement of assertion (A) is followed by a statement of reason (R). Choose the
correct answer out of the following choices.

(a) Both A and R are true and R is the correct explanation of A.

(b) Both A and R are true but R is not the correct explanation of A.

(c) Ais true but R is false.

(d) A is false but R is true.

9. Assertion (A): The coefficient of a*b® in the expansion of (a + b)® is °Ca.
Reason (R): The formula of (a + b)" is "Coa™h® + "C1a" "ot +....... +"Cp a".
Ans. (a) Both (A) and (R) are true and (R) is the correct explanation of (A).

X

Reason (R): The coefficient of x° in the expansion of (1 + x)" is "Ce.
Ans: (d) A is false but R is true.

]m . (4m)!

10. Assertion (A): The term independent of x in the expansion of (x +l+ 2| is (2m)’
m!
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SECTION-B

Questions 11 to 14 carry 2 marks each.

11. Find the coefficient of x in the expansion of (1 — 3x + 7x?)(1 — x)*®.
Ans. Given coefficient (1 — 3x + 7x?)(1 — x)*®
We know that, Tr+1 ="Cra""b"
(1-3x+7x)(1-x)'®
= (1 -3x+ 7x)(*Co —18Cy x! + 18C, x2 + ... + 1Cy6 x19)
=(1-3x+7x¥)(1-16x + 120x* +...)
Coefficient of x =-16 + 3=-19

12. Using Binomial Theorem, indicate which number is larger (1.1)'°%°° or 1000.
Ans: (1.1)100%0 = (1 + 0,1)10000
= 10000 4 100000, (0, 1) + 10000C,(0,1)? + ... + 19000C, 5000(0.1)10000
=1+ 1000 + (+ve terms) > 1000

13. Using Binomial theorem, find the value of (0. 98)** upto 4 places of decimal.
Ans. (0.98)* = (1-10.02)*
=1 +1Cy (- 0. 02)! + 14C; (= 0. 02)2 + 1C5 (= 0. 02)°
[Neglecting higher powers of (0. 01)]
=1 — 14(0. 02) + 91(0. 0004) — 364(0. 000008)
=1-0.28+0.0364 - 0.002912 = 0. 753488.

14. If the coefficients or (r — 5)" and (2r — 1) terms in the expansion of (1 + x)3* are equal, find .
Ans: The coefficients of (r — 5)" and (2r — 1) terms of the expansion (1 + x)3* are 3*Cr_g and 3*Car-,
respectively. Since they are equal so *Cr = *#Car-
Therefore, eitherr—-6=2r-2orr-6=34-(2r-2)
[Using the fact that if "C; = "C,, then either r=p or r = n - p]
So, we get r =—4 or r = 14. r being a natural number, r = - 4 is not possible. So, r = 14.

SECTION-C

Questions 15 to 17 carry 3 marks each.

15. Evaluate: (v3++/2)° +(+3-+/2)°
Ans:

Consider (+/3 +/2)6 +(+/3 —42)6)
We know (x + y)* + (x—y)"
=2 ["Cyx"+"Cyx" H2+1C, XA+ ]

Here x = Jiyz ,,E,nzﬁ
W3 +42)5 +(3-2)8
=2[°C, ({3 P+ °C, (3 ) (2 P+ 5 (3 )
(V2 )+, ({2)0]

=2[1%27T+15x9x2+15%x3x4+1 = §]
=2[27+270+ 180+ 8]=970

16. Simplify: (x+/X—1)° + (v/x —/x—1)°
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17.

18.

19.

Ans: Use (x +y)"+ (x = y)"

=2["Co X" + "Co X2 y? + "Cy x4 y* + ... ]

= 2[%Co X8 + ®C2 x*(x — 1) + 8C4q x? (x — 1)? ®Cos(x — 1)°]
= 2(x® + 15x° — 29x3 + 12x% + 3x — 1)

By using binomial theorem show that : 6" — 5n — 1 is divisible by 25, n € N.
Ans:6"-5n-1=(1+5)"-5n-1
=[1+5n+"C,.5%+"C3.5%+...5"-5n -1

= 25["C; + 5."C5 + .....5"7]

which is divisible by 25.

SECTION-D

Questions 18 carry 5 marks.

Using the binomial theorem, show that 6" — 5n always leaves remainder 1 when divided by 25.
Ans. For any two numbers, say a and b, we can find numbers x and y such that a = bx +y, then we
say that ¢ divides a with x as quotient and y as remainder. Thus, in over to show that 6" — 5n leaves
remainder 1 when divided by 25, we should prove that 6" — 50 = 25k + 1, where K is some natural
number.

We know that, (1 +a)"="Co+"Cia+"Cya%+...+"Cpa"

Now, for a =5, we get:

(1+5)"="Co+"C15+"Cz(5)%+... + "Cp (5)"

Now the above from can be written as :

6"=1+5n+52"C; +5°"C3+ ...+ 5"

Now, bring 5n to the L.H.S., we get

6"-5n=1+52"C,+5°"Cz+... + 5"

6"-5n=1+52("C2+5"Cs+...+5"?

6"-5n=1+25("C2+5"Cs+...+5"?)

6"-5n=1+25K (WhereK="C,+5"C5+... +5"?)

Hence, proved.

SECTION — E (Case Study Based Questions)

Questions 19 to 20 carry 4 marks each.

Four friends applied the knowledge of Binomial Theorem while playing a game to make the
equations by observing some conditions they make som_ejeuations.

(a) Expand, (1 —x + x?)*.

(b) Expand the expression, (1 —3x)’.

(c) Show that 11° + 9! is divisible by 10.

Ans. (a) We have, (1 -x + x?)*=[(1 - x) + x°]*

=4Co(1 = x)* +*C1(1 = x)* (x?) + *C2(1 = X)?(x?)? + *C3(1 - X) (x?)® + 4Ca(x?)*
=(1=-x)*+4x2 (1-x)°3+6xH(1-x)2+4x® (1 -x) + 1.x8

=(1-4x+6x2 =3+ XN +4x2 (1 -3x+3x° = x) +6x* (1 = 2x + X%) + 4 (L = x)x® + X8
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20.

=1 —AX+ 6X2— 43+ X+ 4x% — 123 + 12X — 4x° + 6x* —12X° + 6X8 + 4x8 — 4x7 + X8

=1 —4x + 10x% - 16x3 + 19x* — 16x° + 10x® — 4x” + X8
(b) Here,a=1,b=3x,andn=7

Given, (1 — 3x)7 = "Co(1)” = "C1(1)® (3%)* + "Ca(L)° (3x)% — "Ca(L)* (3x)® + "Ca(1)® (3%)* — "Cs(1)?

(3x)° + "Cs(1)" (3x)° - 'C#(1)° (3x)’

=1 - 21x + 189x? — 945x3 + 2835x* — 5103x° + 5103x® — 2187x’.
(c) 11°+ 9 = (10 + 1)° + (10 - )™

= (gCo. 10°+°C1.108 + ... gCg) + (1100.1011 ~11C.10% + ... —11C11)

=9C.10° +°C1.108 + ... +°Cg.10 + 1 + 10" = 11C1.1010 + ... + 1C10.10 -1

= 10[°C0.108 + °C1.10" + ... + %Cg + 1C0.10'° — 11C1.10° + ... + MCyq]
= 10 K, which is divisible by 10.

Pascal’s triangle defines the coefficients which appear in binomial expansions. That means the nth
row of Pascal’s triangle comprises the coefficients of the expanded expression of the polynomial
(x+y)"
Exponeni Pascal’s Triangle

0 1

1 1 1

2 1 2 1

3 1 3 3 1

4 1 4 6 4 1

5 1 5 10 10 5 1

6 1 6 15 20 15 6 1

The expansion of (x +y)" is:

(X +y)" = aoX" + arx™y + axx"2y2 + ... + anaxy™! + agy"

Based on the above data answer any four of the following questions.
(a) Find the number of terms in the expansion of (x + y)®

(b) Find the coefficient of the fifth term in the expansion of (x + y)®
(c) Find the number of terms in the expansion of (x + y)° (x — y)*
(d) Find the number of terms in (x + y)1% + (x — y)*

Ans. (a) Here,n =6

Number of terms=n+1=6+1=7

(b) Ts = ®Cax?y* = 15x%y*

Co-efficient of fifth term = 15

() (x + y)Ux = y)! = (< — y?)*

Number of terms=10+1=11

(dn=10

Number of terms=n/2+1=5+1=6
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