MATHS TUTOR

1 The first three terms, in ascending powers of x, of the binomial expansion of

1
{9+ 2x)}* are given by
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where a is a constant.
1 (a) State the range of values of x for which this expansion is valid.
Circla your answer.
[1 mark]
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1 (b) Find the value of a.
Circle your answer.
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Consecutive terms of 8 sequence are related by
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7 (a) In the case that u =2

T {a){l) Find iy
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7 (b) State a different value for e, which gives the same value for ug, 8s found in
part {a)(ii).
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9 An arithmetic sequence has first term @ and common difference .

The sum of the first 36 terms of the sequence is equal to the square of the sum of the

first 6 ferms.
9 (a) Show that 4a + 70d = 4a? + 20ad + 25d4°
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9 (b)

Given that the sixth term of the sequence is 25, find the smallest possible value of 4.
[5 marks]
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n p=1
8 Pin) =% k% = %" k¥ where n is a positive integer.

&= e=0h

8 (a)  Find P{3} and P{10)

8 (b)  Soive the equation P{n) =125 « 108
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. 3\?
Find the coefficient of x2 in the binomial expansion of (2:: _E)

. i [3 marks]
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9 Helen is creating a mosaic pattern by placing square tiles next to each other along a
straight line.

N
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The area of each file is half the area of the previous tile, and the sides of the largest
tile have length w centimetres.

9 (a) Find, in terms of w, the length of the sides of the second largest tile.
[1 mark]

9 (b) Assume the tiles are in contact with adjacent tiles, but do not overap.

Show that, no matter how many tiles are in the pattemn, the total length of the series
of tiles will be less than 3.5w.

[4 marks]
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Find the first three terms, in ascending powers of x, of the binomial expansion

6 (a)
of 1
L " - [3 marks]
N & 2/ | =
(44 ] = 4 M
B 15 _ SN RN A
o ke r;—i—\“-} (f_‘"\. - 1l _‘__J(_Ir(/::;___:\_[_ 1\
Ty L] "-—tu —_— . . _J J
‘ 1< 2.
y B ;3 N I \‘.
= (1 -¥os ¥ Fg~ +
‘_"'.. - S ¥ ] e A
— >3 e =~ ¥ =&
6 (b Hence, find the first three terms of the binomial expansion of
(b) xp e
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6 (c)

6 (d) (i)

1
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1
Using your answer to part (b), find an approximation for [

answer to seven decimal places.

[3 marks]
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Edward, a student, decides to use this method to find a more accurate value for the
integral by increasing the number of terms of the binomial expansion used.

Explain clearly whether Edward’s approximation will be an overestimate, an
underestimate, or if it is impossible to tell.

[2 marks]
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6 (d) (i) Edward goes on to use the expansion from part (b) to find an approximation

g 1
for J d.
—2 V4 — x3 .

Explain why Edward's approximation is invalid.

[2 marks]
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T (b) (I} Show that the equation
2x"Cy=51="C;

simplifies to
n? —51-300=0
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7 (b} {ll} Hence, solve the equation
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