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Do nqt write
Answer all questions in the spaces provided. Omstl’?’i "
1 The polynomial f(x) is defined by
f(x)=16x3 +bx% +ex+12
where b and c are constants.
When f(x) is divided by (4x+1) the remainderis 11.5
When f(x) is divided by (2x—1) the remainderis 17.5
Find the value of » and the value of ¢
[4 marks]
b= c= T
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2 (a) On the axes below, draw the graph of

y=[2x—1-1 for -2<x<3
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2 (b) Solve the inequality

I LT

[2x =112

[2 marks]

[2 marks]

Answer
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outsde the
. . dy box
3 (a) For each of the following find .
3 @) y=e¢"sin3x
[2 marks]
d_y =
dx
3 @) y=02)
a) (ii =
7 3+tan5x
[3 marks]
d_y =
dx
T



3 (a) (i) x+In(xy)=x>+)?

[4 marks]

Question 3 continues on the next page
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Do not write
outside the
3 (b)(i) Find f >—dx i
4x“+5
[2 marks]
Answer
0 6 1B/G/Jan24/MAOQ3



3 (b) (i) Find jzxcosxdx
0

Give your answer in an exact form.

[4 marks]

Answer

Do not write
outside the
box

Turn over for the next question
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4 (a) Use the mid-ordinate rule with 5 strips, to find an estimate for
0.6
1
47 —— | dx
0 4
Give your answer to four decimal places.
[4 marks]
Answer
i
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Do not write
4 (b) Thefunction f is defined by o
o 1
f(x)=4 —— for x>0
4
The inverse of f is '
4 (b) () Find f'(x)
[3 marks]
Answer
4 (b) (ii) Find the domain of ™
[2 marks]
Answer
4 (c) Describe the single geometrical transformation that maps the graph
of y=f(x) ontothegraphof y=f"(x)
[1 mark]
10

Turn over »
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Do not write
outside the

5 (a)(i) Find R and « suchthat 10sind—24cosd = Rsin(0—a) where R>0 and box

Y
O<a<-—

Give your value of « in radians to three significant figures.
[3 marks]

Answer

5 (a) (ii)) Write down the minimum value of 10siné — 24 cos6
[1 mark]

Answer

5 (a) (iii) Find the value of 6 inthe interval 2m <6 <4n at which the minimum value of
10sinf —24 cosé occurs.

Give your answer to two decimal places.
[1 mark]

Answer
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Do not write
outside the
5 (a) (iv) Solve the equation tboxt
10sin(x—0.6)—24cos(x—0.6)=6.5 for —m<x<n
Give all values of x to two decimal places.
[3 marks]
Answer
5 (b) Solve the equation
16tan®(2y—10°)-14 =4sec(2y—-10°) for —90° <y <90°
Give all values of y to the nearest degree.
[5 marks]
Answer 13

Turn over »
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Do not write
outside the

6 The function f is defined by box

f(x)=-x*+In(12+24x) for 0<x<15
The graph of y=f(x) is shown below.

VA

=Y

0 1.5

6 (a) Find the range of f

Give your answer in an exact form.
[5 marks]
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13

Answer

Question 6 continues on the next page
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14

Do not write
outside the

6 (b) The graph of y=f(x) intersects the graph of y=2x atthe point where x=a«a box

6 (b) (i) Showthat o lies between 1.1 and 1.2
[2 marks]

6 (b) (i) Show that the equation —x? +In(12+24x)=2x can be rearranged into the form

x==1+,/1+In(12+24x)

[1 mark]
6 (b) (iii) Use the iterative formula
Xyq = =1+ [1+In(12+24x, )
with x, =1.1 to find the value of x, and the value of x;
Give your answers to three decimal places.
[2 marks]

1 4
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Do not write
outside the
6 (c) (i) Describe the single geometrical transformation that maps the graph o
of y=-x®+In(12+24x) onto the graph of y=-x*+In(1+2x)
[2 marks]
6 (c) (ii) Itis given that
15
f (—x* +In(12+24x)) dx = 4
0
where A is a constant.
15
Find, in terms of A, the exact value of j (—x2 +In(1+2x)) dx
0
[1 mark]
Answer 13

Turn over »
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7 (a8  Thecurve C, has Cartesian equation
x? —y2 =6y—-2x+20
Find an equation of the tangentto C, at the point (3, 1)
[4 marks]
Answer
7 (b)  Thecurve C, has parametric equations
_|._
x=1\/1_+059 and y=—1+\/ﬁsin0 for 0<0<2n
7 (b) (i) Find a Cartesian equation of C,
[2 marks]
Answer

16
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Do not write
outside the
7 (b) (ii) Find an equation of the normalto C, at the point where 0= cos™ (%} box
[4 marks]
Answer
7 (c) The tangent found in part (a) intersects the coordinate axes at the points A and B
The normal found in part (b)(ii) intersects the coordinate axes at the points P and Q
Find the ratio
Area of triangle OAB : Area of triangle OPQ
where O is the origin of the coordinate axes.
[1 mark]
Answer 11

Turn over »

IB/G/Jan24/MA03

17



18

Do not write
outside the

1 b
8 The region bounded by the curve y = 022 the line y=1 andthe y-axis ”
—2x

from y=0.1 to y=1 isrotated through 2n radians about the y-axis to form a solid.

Find the volume of the solid generated.

Give your answer in an exact form.
[7 marks]
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Answer

Turn over for the next question
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20

9 (a) The gradient of a curve at the point (x, y) is directly proportional to the sum
of 3 times the x-coordinate and 4 times the y-coordinate.

Construct a differential equation for the curve.

[2 marks]
Answer
9 (b) (i) Solve the differential equation
Y e —axe® for —06<x <14
dx
suchthat y=0 when x=1
Give your answer in the form y = f(x)
[6 marks]
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9 (b) (i) Find a second value for x when y =0 for the solution y=f(x) found in part (b)(i).

Answer

[2 marks]

Answer

2 1
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10 (a) Find the values of 4, B and C such that
x? A B C
= + +
(3—x)(3+2x)(3—2x) 3—x 3+2x 3-2x
[4 marks]
B= C
10 (b) (i) Find the binomial expansion of (3—x)71 up to and including the term in  x?
[2 marks]
Answer

2 2
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Do not write
_ outside the
10 (b) (ii) State the values of x for which the full binomial expansion of (3—x) ! is valid. box
[1 mark]
Answer
10 (c) Use your answers to parts (a) and (b)(i) to show that for small values of x
X2 2
=Dx
(3—x)(3+2x)(3-2x)
where D is a rational number.
[5 marks]
12

Turn over »
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11 Use the substitution u? =9—x? to find

1

33
—— dx
(9-+*)
0
Give your answer in the form a +bJ2 where a and b are constants.
[7 marks]

i
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Answer

Turn over for the next question
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Do not write
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12 The points A, B and C have coordinates (4,2,3), (-2,6,15) and (-1,10,6) box
respectively.

12 (a)  Show that for all values of p, the point P(-3p—2, 2p+6, 6p +15)

lies on the line passing through A and B
[4 marks]

12 (b) (i) Find the value of p for which CP is perpendicular to AB
[4 marks]

2 6
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Answer
12 (b) (ii) Hence find the area of triangle ABC
[4 marks]
Answer
12 (c) Find the angle BAC
[2 marks]
Answer 14
END OF QUESTIONS
M
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There are no questions printed on this page box
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Question Additional page, if required. box
number Write the question numbers in the left-hand margin.
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Question Additional page, if required. box
number Write the question numbers in the left-hand margin.
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