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Answer ALL questions. Write your answers in the spaces provided.

1. (a) Find the first four terms, in ascending powers of x, in the binomial expansion of

10
(-5
8
giving each term in its simplest form.
(&)
(b) Hence find the coefficient of x* in the expansion of

1 10
G+ 10x)(1 - gx)
2
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=V

Figure 1

In this question you must show all steps of your working.
Solutions relying on calculator technology are not acceptable.

A curve has equation

y=2x\/§—%—6x+9 x>0
X

The curve crosses the x-axis at the point (4, 0)

The finite region R, shown shaded in Figure 1, is bounded by the curve, the x-axis and
the line with equation x = 9

Find the exact area of R.

()
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3.

In an arithmetic series

e the sixth term is 11
e the sum of the first three terms is —15

For this series,

(a) show that the first term is —9 and calculate the common difference.

Given that S > 888

(b) find the least value of n.

(C))

(&)

N
Leave
blank




Specimen (P2) www.igexams.com

4 )
> =
S 3
O — en
— O Q
~
2
[
m
~
2]
o
=)
o
-
7]
=
s
S
—
<
~—
=
—
=
=
=
=)
[}
=)
- p—
=
7]
=
\ J
RN I AL OIS
S PP T B R s
Besasetess % B Rvase™ b oy B0\ o M e T B0 0 L e eeonososasatatetarsososssonutet T 4= o 1T At oo 2 100 \1H 1 M2 e /174 6! R 11 A @ [ Nododosniuiasetesesosnsnsnans
oo I I I S SR o R o OIS
R RRRK LR RL LRI RLRRLRLRIRLRLRILRLRRLRLRRLRK SRRRRRLRLRRERRRRLRSRRILRARLRLRRLRLRARLRLRKKS



Specimen (p2) WWW-Igéxams.com

y = 1)

=V

Figure 2
In this question you must show all steps of your working.
Solutions relying on calculator technology are not acceptable.

Figure 2 shows a sketch of the curve with equation y = f(x) where

3
f(x) =2x + Exz— 18x +3

(a) Find the set of values of x for which f(x) is decreasing.

4)
Given that the equation f(x) = k, where £ is a constant, has one real root,

(b) find the set of values for £.
3
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fx)=x*—-8x+a
When f(x) is divided by (x + 2) the remainder is —24

(a) Use the remainder theorem to show that a = —32

(2)
Given also that (x — 4) is a factor of f(x)
(b) (i) write f(x) as a product of two algebraic factors,

(i1) prove that the equation f(x) = 0 has only one real root.

“4)
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Question 5 continued

(Total for Question 5 is 6 marks)
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(a) Sketch the curve with equation
y=a', a>1

showing the coordinates of any points of intersection with the coordinate axes.

)
x 2 24 | 28 | 32 | 36 4

y 11 1637 | 2447 | 36.83 | 55.80 85

The table above shows corresponding values of x and y for y = 3" + x. The values of y are
given to two decimal places as appropriate.

Using the trapezium rule with all the values of y in the given table,

4
(b) obtain an estimate for L (3" + x)dx, giving your answer to one decimal place.

3)

Using your answer to part (b) and making your method clear, estimate

4
(© J,6"" +xdx
3)
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Question 6 continued

(Total for Question 6 is 8 marks)
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7. (i) Find, in terms of log,3, an exact solution of the equation

3x27=§"
“)

(i) Solve, using algebra, the equation
2log,(2y + 1) —log(2-y) =1

explaining clearly why there is only one solution.

(C))
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8. The depth of water, D metres, in a harbour on a particular day is modelled by the equation
D=3—l.2sin(%t), 0<r<19

. Tt . . .
where ¢ is the number of hours after 05:00, and " 1s measured in radians.

(a) Show that the depth of the water at 06:00 is 2.4 metres.
1)

(b) State the greatest value of D.
1)

(c) Find the first two times of the day, after 05:00, when the depth of the water in the
harbour is 3.5 metres. Show all steps in your working and give your answers to the
nearest minute.

(6)
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Question 8 continued

(Total for Question 8 is 8 marks)
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9. The first three terms of a geometric series are

sin®d, cosd and 0.5 where @ is a constant

(a) Show that

2sin?f +sinf—2=0

Given that 4 lies in the interval 90° < 6 < 180°

(b) find the value of 4 giving your answer to one decimal place.

(c) Hence prove that this series is convergent.

(d) Find, to two significant figures, S

(&)

C))

©))

2
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 12 marks)
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10.

0(10, -6)

Figure 3

Figure 3 shows a circle with centre C.

The point P(4, 6) and the point Q(10, —6) both lie on the circumference of the circle.
The point M is the midpoint of PQ.

The line / passes through C and M.

(a) Find an equation for /, giving your answer in the form px + gy + r = 0, where p, g and
r are integers to be found.

C))
Given that the y coordinate of C is —2

(b) find an equation for the circle.

C))
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Question 10 continued

(Total for Question 10 is 8 marks)
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TOTAL FOR PAPER IS 75 MARKS




