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Do not write
outside the

Answer all questions in the spaces provided. box

1 (a)  Express 2cosf++/5sind in the form Rcos(0—a)

where R>0 and 0°<q <90°

Give the value of a to the nearest degree.
[3 marks]

Answer

1 (b) (i) Hence write down the minimum value of 2cos0 ++/5 sind
[1 mark]

Answer

1 (b) (ii) Find the smallest possible positive value of 6 at which the minimum value in part (b)(i)
occurs.

Give your answer to the nearest degree.
[1 mark]

Answer

Turn over »
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Do not write
outside the

2 The functions f and g are defined by box

f(x)=v18-2x* for 0<x<3

x)= for x>0.5
g() 2x—1
2 (a) Determine the range of the function f
[1 mark]
Answer
2 (b) (i) Find fg(x)
[1 mark]
Answer
2 (b) (ii) Find the domain of the function fg
[2 marks]

Answer

0 4
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outside the
2 (b) (iii) Solve the equation fg(x)=4 hox
[3 marks]
Answer
2 (c) The inverse of the function fg is h
Find h(x)
[3 marks]
Answer 10

Turn over »

05

IB/G/Jun24/MA03



Describe a sequence of two geometrical transformations that maps the graph

of y=x

2

onto the graph of y = 4x% +12x+9

[5 marks]

Do not write
outside the
box
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Do not write
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4 (a) It is given that X = Ae™™ where 4 and k are constants. box

Show that w_ —kX
dr
[1 mark]

4 (b) The temperature X °C of water in a cup at time ¢ minutes decreases at a rate that is
directly proportional to the temperature of the water.

When ¢=0 the temperature of the water is 90 °C
When ¢=5 the temperature of the water is 80 °C

Use the differential equation in part (a) to find the value of ¢ when the temperature of the
water is 22.5 °C

Give your answer correct to one decimal place.
[5 marks]

Answer

Turn over »
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Do not write
outside the
5 (a) Use Simpson’s rule with 4 strips to find an estimate for box
2
j 3-tan""(2x-0.5) dx
0
Give your answer to three decimal places.
[4 marks]
Answer
W



Do not write
outside the

5 (b) A curve has equation box

y=0.5tan(3-x)+0.25

5 (b) (i) Inthe interval g< x <m, the curve intersects the line y = x at a single point

where x=«

Show that « lies between 1.7 and 1.8
[2 marks]

5 (b) (i) Show that the equation 0.5tan(3—x)+0.25—x=0 can be rearranged into the form

x=3-tan"'(2x-0.5)
[2 marks]

Question 5 continues on the next page

Turn over »
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Do not write
outside the
5 (b) (iii) Use the iterative formula box
X, =3—tan""(2x, —0.5)
with x, =1.7 to find the value of x, and the value of x,
Give your answers to three decimal places.
[2 marks]
X~ X3~
T
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Do not write
outside th
5 (b) (iv) The figure below shows parts of the graphs of Pox
y=3-tan"'(2x—0.5) and y=x, and the position of x,
On the figure, draw a cobweb or staircase diagram to show how convergence takes
place, indicating the position of x, and the positions of x;
[2 marks]
y=x
1.8
y=3—tan'(2x - 0.5)
\\\
\\\
\\\
\\\
\\\
\\\
12
1.6
1.6 X1 1.8
Turn over for the next question

Turn over »
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6 (a)

Show that

(sin® —cosec 0)(cosd —secd ) = 0.5sin20

[3 marks]

12
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Do not write
outside the
6 (b) Hence solve the equation box
(sin(1.5x+0.1)—cosec(1.5x +0.1))(cos (1.5x +0.1)—sec(1.5x+0.1)) = 0.4
Give your answers in radians to three decimal places in the interval 0 <x<m
[3 marks]
Answer 6
Turn over for the next question

Turn over »
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Do not write
_ outside the
7 (@) Find sz—zdx "
2x°—-8x+3
[2 marks]
Answer
5x+1
7 (b)  Find f T dx
5x—-1
[3 marks]
Answer
T
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Do not write
2 outside the
7 (c) Find Jsin 3x dx box
[3 marks]
Answer 8
Turn over for the next question

Turn over »
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8 The diagram shows part of the curve

y=(5-4x) e 05

VA

A

O B §
M

The curve intersects the axes at A and B and has a stationary point at M

8 (a) Write down the coordinates of A and B
[1 mark]

o -, dy
8 (b -
(b) (i) Find &

Give your answer in the form (ax+b)e %" where a and b are constants.
[3 marks]

16
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Do not write
outside the
8 (b) (ii) Find the coordinates of M box
Give your answer in an exact form.
[3 marks]
Answer
8 (c)  Find the area of the finite region bounded by the curve y =(5-4x)e™*** and the line
segment AB
Give your answer in an exact form.
[6 marks]
Answer 13

Turn over »
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Do not write
outside the

9 A curve is defined by the parametric equations box

x=a(20-sin20) and y=a(1-cos20) for —g<0<g

where a is a non-zero constant.

9 (a) Find an equation of the tangent to the curve at the point P where 6 :g

[6 marks]

Answer

1 8
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Do not write
outside the
9 (b) Find the equation of the normal to the curve at P box
Give your answer in the form y = mx + ¢
[2 marks]
Answer
9 (c) The tangent to the curve at P intersects the y-axis at the point Q
The normal to the curve at P intersects the y-axis at the point R
1
Show that the area of the triangle PQR is Zaz (n —2)2
[2 marks]
10
Turn over for the next question

Turn over »
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10

10 (a)

A curve C has equation

y=4x—(x—y)2

Theline x=4 intersects the curve C atthe points A and B

Find the length of the line segment AB

[2 marks]

Answer

2 0
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10 (b)

Find the coordinates of the stationary point of C

Give your answer in an exact form.

[4 marks]

Turn over for the next question

Answer

Do not write
outside the
box

2 1

Turn over »
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11 (a) Express s 5 in the form 4, 8 , C 5
(5-x)(5+2x) S—x 5+2x (5+2x)
[4 marks]
Answer
11 (b)  Find the binomial expansion of (5+2x)_1 up to and including the term in  x?
[2 marks]
Answer
i

Do not write
outside the
box
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Do not write
outside the
11 (c) Use your answers to parts (a) and (b) to show that box
D+ Ex+Fy?
(5-x)(5+2x)
for small values of x, where D, £ and F are constants.
[5 marks]
Answer "

Turn over »
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Do not write
outside the
12 Itis given that y =f(x) satisfies the differential equation box
x(16-12)=2(x* +5) Y
dx
Find the solution of the differential equation given that y=1 when x=0
Give your answer in the form y =f (x)
[9 marks]
T
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Answer

Do not write
outside the
box

Turn over for the next question
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13 The point A has coordinates (2,2, 6)

The point B has coordinates (8, 6, —4)

13 (a) Find a vector equation of the line AB
[1 mark]
Answer
-2 4
13 (b) Theline / hasequation r=| 3 |+u| -5
c 3

13 (b) (i) Itis given that the line [ intersects the line AB

Show that ¢=3

[3 marks]

2 6
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13 (b) (i)) Show that the shortest distance from the point (2, 2, 6) to the line / is q\/_,

where ¢ is a constant.

[5 marks]

Do not write
outside the
box

2 7

Turn over »
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Do not write
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COS X box

14 (a) (i) Itis given that cotx =—
sinx

Use the quotient rule to show that

%(cotx) = _cosec’x

[2 marks]
n
4 2
14 (a) (ii) Use the substitution u =1+cotx to find the value of &sz dx
n (1+cotx)
Give your answer in the form p+q\/§ where p and ¢ are rational numbers.
[5 marks]

Answer

2 8
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14 (b)

Find

! dx
J\/(2x+1) + \/(2x—1)

[3 marks]

Answer

END OF QUESTIONS

Do not write
outside the
box
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Do not write
outside the

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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Do not write

outside the
Question Additional page, if required. box
number Write the question numbers in the left-hand margin.
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