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Do not write
outside the
Answer all questions in the spaces provided. box
3
2
1 (@)  Use Simpson’s rule with 5 ordinates (4 strips) to find an estimate for J' e dx
0
Give your answer to three decimal places.
[4 marks]
Answer
i



2
1 (b)  Acurveis defined by the equation y=e™" for x>0

The curve intersects the line y=%(x+1) at a single point where x=a«

1 (b) (i) Showthat « lies between 0.5 and 0.6

[2 marks]
" _ 2 1 2
1 (b) (i) Show that the equation e =§(x+1) can be rearrangedto x= | In D
X
[2 marks]
1 (b) (iii) Use the iterative formula
X .= |In 2
n+1 (Xn +1)
with x;, =0.5 to find the values of x, and x,
Give your answers to three decimal places.
[2 marks]

Do not write
outside the
box

0 3

Turn over »
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Do not write
. . 8 outside the
2 (a) ltisgiventhat y=(2x+1)°cos3x box
Find Y
dx
[2 marks]
d_
dx
3x° -1
2 (b) Itis giventhat y=
? YTl s
dy px ,
Show that — =-—"—- where p is a constant.
(2x° +5)
[2 marks]

0 4 IB/G/Jan22/MA03



Do not write
outside the
box
2 (c) Itisgiventhat 2x2—1=3x%y+y
Find d_y
dx
[3 marks]
d_y B -
dx 7

Turn over »
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3 The polynomial f(x) is defined by f(x)=8x3+ax2+bx+6 where a and b are
constants.

When f(x) is divided by (2x—1) the remainder is 6
When f(x) is divided by (2x+1) the remainder is 9

3 (a) Find the value of a and the value of b
[4 marks]

3 (b) Use the Factor Theorem to prove that (2x + 3) is a factor of f(x)
[1 mark]

0 6
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box



Do not write
¢ outst/)'de the
0X
3 (¢)  Simplify 2# giving your answer in the form
4x°+4x-3
q
2x+p+————
P2 (2x 1)
where p and ¢ are constants.
[4 marks]
Answer 9

Turn over »
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Do not write
outside the
box

4 The curve C, satisfies the differential equation y? v 2x

The curve C, satisfies the differential equation Zy% = x*

Both curves pass through the point (2, 3)

4 (a)  Find an equation for C,
[2 marks]

Answer

4 (b)  Find an equation for C,
[2 marks]

0 8
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4 (c)

Answer

The acute angle between the tangentsto C, and C, atthe point (2, 3) is 6

Find the exact value of tan@

[3 marks]

Answer

Do not write
outside the
box
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Do not write

] . T outside the
5 (a) (i) Express 12cos@—5sinf inthe form Rcos(6+a) where R>0 and O<a< > box
Give your value of « in radians to three significant figures.
[3 marks]
Answer
5 (a) (ii) Hence solve the equation
12cos(x+0.4)—5sin(x+0.4)=6.5 for —-m<x<m
giving all values of x to two decimal places.
[3 marks]

Answer

170
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11

Do not write
X outside the
5 (b) Solve the equation box
8cot’y =2cosecy+7  for —180°<y<180°
giving all solutions to the nearest degree.
[5 marks]
Answer 11

Turn over »
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12

6 (a) Describe the single geometrical transformation that maps the graph of y=Inx
onto the graph of y=In(x+2)+1

[2 marks]
6 (b) The function f is defined by
f(x)=In(x+2)+1 for x>-2
6 (b) (i) Find an expression for f~'(x)
[3 marks]

Answer

6 (b) (ii) Describe the single geometrical transformation that maps the graph of y=f(x)

onto the graph of y=f‘1(x)
[1 mark]

6 (b) (iii) State the range of f‘1(x)
[1 mark]

Answer

12
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Do not write
tside th
6 (c) A curve has equation o
y=In(x+2)+1 for x>-2
6 (c) (i) Sketch the graph of the curve.
State, in an exact form, the coordinates of the points of intersection of the curve
with the axes.
[3 marks]
yl\
0 X
6 (c) (ii) Find the equation of the tangent to the curve at the point where x = —1
[2 marks]
Answer 12

Turn over »

13
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Do not write
In2 outside the
T 4 . 1 box
7 (a)  Use the substitution u =e**+1 to find the exact value of -
o € +1
Give your answer in the form aInb where a and b are constants.
[8 marks]
T



15

7 (b)

Answer

e4x
Find J 7 dx
1+2e™

[2 marks]

Answer

Do not write
outside the
box

15
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Do not write
outside the

8 A curve is defined by the parametric equations box

x=asecd and y=btanf for _E<8<E

where a and b are non-zero constants.

8 (a) Find a Cartesian equation of the curve.
[2 marks]

Answer

8 (b) Find the equation of the normal to the curve at the point P where & =%

[5 marks]

16
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8 (c)

Answer

The normal to the curve at P intersects the coordinate axes at the points A

Find, in terms of a and b, the exact value of the area of the triangle OAB
where O is the origin.

and B

[3 marks]

Answer

Do not write
outside the
box

17

Turn over »
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18

9 The function f is defined by

f(x)=|4—x2|—3 for -1<x<3

9 (a) (i) Sketch the graph of y=f(x)

[3 marks]
yll
J1 (0] X
9 (a) (ii) Write down the range of f
[1 mark]
Answer
L

Do not write
outside the
box



19

9 (a) (iii) Solve f(x)=-2
[2 marks]
Answer
9 (b) The function g is defined by
1
gx)=—— for x=#1
x—1
Solve fg(x)=-2 giving your answers in an exact form.
[3 marks]

Answer

Do not write
outside the
box

19
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Do not write
tside th
10 (a) By writing cos36 as cos(260+68) show that ok
cos 30 =4cos>0 —3cosd
[3 marks]
10 (b) Use the result from part (a) and integration by parts to find
Jx cos® 2x dx
[6 marks]

2 0
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Answer

Do not write
outside the
box

2 1

Turn over »
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11 (a) Express 12 > in the form + B + ¢ 5
(2—x)(1-2x) 2-x 1-2x (1-2x)
[4 marks]
Answer
11 (b)  Find the binomial expansion of (Z—x)_1 up to and including the term in  x?
[1 mark]
Answer
i

Do not write
outside the
box
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. ?)Ztgfgem;zge
11 (c) Using your answers to parts (a) and (b) show that box
12 > =D+Ex+Fx?
(2—x)(1-2x)
for small values of x stating the values of the constants D, £ and F
[5 marks]
Answer 10

Turn over »
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12

The point A has coordinates (-2, -2, 3)

-2 3
The line / has equation r=| 3 |+A| 4
-1 -5

Find the shortest distance from A to the line /

[6 marks]

2 4
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Answer

Do not write
outside the
box

Turn over for the next question

2 5
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13 Bacteria is grown in a laboratory.

The mass of bacteria M , in milligrams, after ¢ days, satisfies the equation
_ A
1+ 2e"

where 4 and k are non-zero constants.

When t=0, M =10

When =1, M =15

13 (a) Find the value of 4 and the exact value of %

[3 marks]
A= k=
13 (b) Find the mass of bacteria after 5 days.
Give your answer to the nearest milligram.
[2 marks]

Answer

2 6
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L. . ?)Ztgfgem;zge
13 (c) Find the value of ¢ when the mass of bacteria is 18 milligrams. box
Give your answer in an exact form.
[2 marks]
Answer
13 (d) Find the rate of change of the mass of bacteria when ¢=4
Give your answer in the form %Inc where a, b and c are integers.
[3 marks]
Answer 10
END OF QUESTIONS

2 7
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There are no questions printed on this page

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED
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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.

2 9
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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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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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DO NOT WRITE/ON THIS PAGE
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