MTH2126: Mathematics for Science Students
Tutorial Questions IV
Dr. John O. Mubenwafor
Binomial Expansion
1.
Evaluate each of the following:


(i)
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(iv)
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[Answer: (i) 120 (ii) 336 (iii) 7920 (iv) 2n(2n + 1)]

2.
Expand:


(i)
(x + y)6

(ii)
(2x + y)3

(iii)
(x – y)6


(iv)
(y + 3)4
(v)
(x2 – y3)4

[Answer:
(i)
x6 + 6x5y + 15x4y2 + 20x3y3 + 15x2y4 + 6xy5 + y6



(ii)
8x3 + 12x2y + 6xy2 + y3



(iii)
x6 – 6x5y + 15x4y2 – 20x3y3 + 15x2y4 – 6xy5 + y6



(iv)
y4 + 12y3 + 54y2 + 108y + 81




(v)
x8 – 4x6y3 + 6x4y6 – 4x2y9 + y12]

3.
Find in ascending powers of x, the first four terms in the expansion of:


(i)
(1 – 3x)5

(ii)
(1 + 5x)7

Hence, find the coefficient of x2 in the expansion (1 – 3x)5(1 + 5x)7

[Answer: (i) 1 – 15x + 90x2 – 270x3 (ii) 1 + 35x + 525x2 + 4375x3, 90]

4.
Obtain the first four terms in the expansion of (1 + p)6 in ascending powers of p. By substituting p = x – x2 obtain the expansion of (1 + x – x2)6 as far as the term in x2. Find a value for x which would enable you to calculate (1.0099)6.


[Answer: 1 + 6p + 15p2 + 20p3, 1 + 6x + 9x2, 0.01]
5.
Expand 
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 in ascending powers of x up to and including the term in
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Use your expansion to find an approximation to 
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, stating clearly the substitution which you have used for x.


[Answer: 1 – 20x + 180x2 – 960x3, 0.81704, x = 0.01]

6.
Expand
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in ascending powers of x. Taking x = 0.1, and using the first three terms of the expansion, find the value of 
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, correct to three places of decimal.


[Answer: 
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, 1.104]

7.
Evaluate the coefficient of x3 in the binomial expansion of 
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[Answer: – 1701]

8.
Write down the expansion of 
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 in ascending powers of x. Taking the first three terms of the expansion, put x = 0.002, and find the values of 
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 as accurately as you can. Examine the fourth term of the expansion to find to how many places of decimal your answer is correct.


[Answer: 64 – 192x + 240x2 – 160x3 + 60x4 – 12x5 + x6, 63.61696, 5 places]
9.
Write down and simplify the expansion of (1 – p)5. Use this result to find the expansion of (1 – x – x2)5 in ascending powers of x as far as the term in x3. Find the value of x which would enable you to estimate (0.9899)5 from this expansion.


[Answer: (1 – p5) + 10p2(1 – p) + 5p(p3 – 1), 1 – 5x + 5x2 + 10x3 + …, 0.01]

10.
Write down, and simplify, the first three terms of the expansion, in ascending powers of x, of:


(i)
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(ii)
(2 – x)5

Hence, or otherwise, obtain the coefficient of x2 in the expansion of 
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[Answer: (i) 
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 (ii) 32 – 80x + 80x2, 200]

11.
Expand 
[image: image17.wmf]5

2

2

x

æö

-

ç÷

èø

 by the binomial theorem and reduce the terms to their simplest form. Given that the first three terms in the expansion of 
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32 – 16x + bx2, find the value of a, and of b.


[Answer: 
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12.
Given the expansion of (1 – 3x)2(1 + ax)8 in ascending powers of x as:


1 + 10x + bx2 + …, calculate the value of a, and of b.
[Answer: a = 2, b = 25]

13.
Find the first three terms in the expansion, in descending powers of x, of 
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[Answer: x6 – 12x4 + 60x2, 156]

14.
Find the coefficient of x2 in the expansion of (2 + 5x + x2)(1 + x)7.
[Answer: 78]

15.
Write down and evaluate the middle term of the binomial expansion of 
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[Answer: 0.02]

16.
Find, in ascending powers of x, the first three terms in the expansion of (2 – 3x)8. Use the expansion to find the value of (1.997)8 correct to the nearest whole number.


[Answer: 256 – 3072x + 16128x2, 253]

17.
Find the first three terms in the expansion, in ascending powers of x, of:


(i)
(1 – 3x)5

(ii)
(2 + x)4

Hence, find the coefficient of x2 in the expansion of (1 – 3x)5(2 + x)4.


[Answer: (i) 1 – 15x + 90x2 (ii) 16 + 32x + 24x2, 984]

18.
Find the first three terms in the expansion of (1 – 2x)5 in ascending powers of x, simplifying the coefficient. Given that the first three terms in the expansion of 


(a + bx)(1 – 2x)5 are 2 + cx + 10x2, state the value of a, and hence, find the value of b, and of c.


[Answer: 1 – 10x + 40x2, a = 2, b = 7, c = – 13]

19.
Find the first three terms of the expansion, in ascending powers of x, of:


(i)
(1 + 2x)6

(ii)
(1 – 3x)6

Hence, obtain the coefficient of x2 in the expansion of (1 – x – 6x2)6.


[Answer: 
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20.
Find the first three terms of the expansion, in ascending powers of x, of (1 – 5x)6. Hence, obtain the coefficient of x2 in the expansion of (1 + 3x – 2x2)(1 – 5x)6.


[Answer: 
[image: image25.wmf]2

130375

xx

-+

, 283]
21.
Write down the expansion of 
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 in ascending powers of x. Taking the first three terms of the expansion, put x = 0.001, and find the value of 
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 correct to five places of decimal.
[Answer: 
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, 32.08008]

22.
Evaluate the following without using tables:


(a)
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(b)
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[Answer: (a) 1.030301 (b) 19.4481]
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