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Do nqt write

Answer all questions in the spaces provided. OUtS‘I’Zi "

The polynomial f(x) is defined by
f(x)=12x3 +bx? +ex+6
where b and ¢ are constants.
When f(x) is divided by (2x—1) the remainderis 10
When f(x) is divided by (2x+3) the remainderis —24
Find the value of 5 and the value of ¢
[4 marks]
b= c= T

Turn over »
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2 (a) Use the mid-ordinate rule with 5 strips to find an estimate for
3
J 5(1—x) dx
0
Give your answer to three decimal places.
[4 marks]
Answer
i

Do not write
outside the
box



Do not write
outside the
2 (b) Acurve has equation y=5""" box
2 (b) (i) The curve intersects the line y=2x-3 ata single point where x =«
Show that « lies between 1.6 and 1.7
[2 marks]
2 (b) (ii) The equation 5'"*) =2x—3 can be rearranged into the form x = 0.5(3+5(1_x))
Use the iterative formula x, ., = 0.5(3+5(1_x”)) with x, =1.6 to find the value of x,
and the value of x;
Give your values to three decimal places.
[2 marks]
X, = Xy = 8
Turn over for the next question

Turn over »
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3 (a) It is given that box
10
r=(s-e)
Find d—y
dx
[2 marks]
Answer
3 (b) It is given that
y= xln(4x) +2tan(3x)
Find d—y
dx
[4 marks]
Answer
‘ ‘llwoll"lélm ‘ll‘ 1B/G/Jan25/MA03



outside he
3 (c) It is given that box
(3x—2 2
y =
(1-4x)°
Show that
dy _6(px—gq)(gx-p)
dx (1-4x)*
where p, ¢ and k are positive integers.
[4 marks]
10

Turn over »
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4 The coordinates of the point A are (2, -3, 1)

The coordinates of the point B are (-2, -1, 4)

4 (a) Find the vector AB

[1 mark]
Answer
4 (b)  Find |AB]|
[2 marks]
Answer
3 1
4 (c) The line / has equation r=| b |[+A|—-2| where b is aconstant.
-15 3
4 (c) (i) Calculate the acute angle between AB and the line [
Give your answer to the nearest 0.1°
[3 marks]

Answer

0 8
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Do not write
outside the
4 (c) (ii) The line through A and B intersects the line / box
Find the value of b
[3 marks]
Answer 9

Turn over »
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11

5

The region bounded by the curve y=1+sinx, thelines x=0, x =§ and the x-axis

is rotated through 2m radians about the x-axis to form a solid.

Find the exact value of the volume of this solid.

[5 marks]

Answer

Do not write
outside the
box
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6

6 (a)

6 (b)

6 (b)

The functions f and g are defined by

f(x)=4sin il for —S—RSxS—
3 2 2

g(x)=|| for all real values of x

The inverse of f is £

Find £7'(x)
[3 marks]
Answer
(i) Write down an expression for gf(x)
[1 mark]
Answer
(i) Find the range of gf(x)
[2 marks]
Answer

12
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6 (c)

Describe a sequence of two geometrical transformations that maps the graph

of y=sinx onto the graph of y= 4sin£§j

[4 marks]

Do not write
outside the
box

Turn over for the next question
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Do not write
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. box
7 (@ Express 16cosd—30sin6 inthe form Rcos(f+a) where R>0 and 0<a<%

Give the value of a in radians to three significant figures.

[3 marks]
Answer
7 (a) (ii) Hence, or otherwise, solve the equation
16cos(y+2)—30sin(y+2)=17
Give all values of y to two decimal places in the interval —n<y<mn
[3 marks]

Answer

1 4
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7 (b)

Solve the equation

Give all solutions to the nearest degree in the interval —90° < x <270°

2tan? (x—15°)=4+sec(x-15°)

[5 marks]

Answer

Do not write
outside the
box
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1
Find | In(2x+1)ds
0

Give your answer in an exact form.

[7 marks]

Answer

16
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9

It is given that
tana+tanf =2

cota +cotff=-2

Find the possible exact values of tana

[4 marks]

Answer

Do not write
outside the
box
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10 (@)  Find JGeZX-e,erjdx

[2 marks]

Answer

10 (b) The diagram shows:

1
the curve C, with equation y= Z(ezx —9)

the curve C, with equation y =3e>* -2

the line L with equation xzéln(gJ

the shaded region R

the point P, where the curves C, and C, intersect.

A
L c,
0 X
R
P
C,
—//

18
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Do not write
outside the
10 (b) (i) Show that the x-coordinate of the point P is In 2 box
[4 marks]
10 (b) (ii) Find the exact value of the area of the shaded region R which is bounded by
1 _
the curves y= —(ezx —9), y=3¢? -2 andtheline x= 1In 3
4 2 \2
Give your answer in the form a+blnc where a, b and ¢ are rational numbers.
[5 marks]
Answer 11

Turn over »

19

1B/G/Jan25/MA03



20

Do not write
outside the

1 The equation of a curve is box
264x +6y2 :exyS
The curve has exactly one stationary point.

The coordinates of the stationary point of the curve are (a, b) where a and b are

constants.
11 (a) Find d_y
dx
[3 marks]
Answer
11 (b) Show that b=2¢“
[2 marks]

2 0
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11 (c)

Find the exact value of a and the exact value of b

[4 marks]

Turn over for the next question

Do not write
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2 1

Turn over »

1B/G/Jan25/MA03



22

12 (a)

Use the substitution u?=x-2 to find fxwf(x—2)dx

[5 marks]

Answer

2 2
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12 (b)

It is given that

Solve the differential equation given that y =2 when x =3

Give your answer in the form y = %(f(x))2

[7 marks]

Answer

Do not write
outside the
box

Turn over »
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Do not write
outside the
13 A curve is defined by the parametric equations box
2t 1
xX=— and =t—-
t—1 Y t

13 (a) Find an equation of the tangent to the curve at the point where =2

Give your answer in the form px+¢gy=r where p, g and r are integers.
[7 marks]

Answer

2 4
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13 (b)

Find a Cartesian equation of this curve.

a
Give your answer in the form y =

x(x—b)

where a and b are integers.

[3 marks]

Answer

Do not write
outside the
box
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14 It is given that

4x+4 _P+Q

(a—bx)(b—ax) a-bx b-ax

where:
a and b are constants such that a = b
P is a rational function of ¢ and b

Q is arational function of a and b

14 (a) Find P and Q intermsof a and b

[4 marks]

14 (b)  Find the binomial expansion of (a—bx)_1 up to and including the term in x

[2 marks]

Answer

2 6
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14 (c) (i) Use your answers to part (a) and part (b) to show that

4x+4 _ 4
(a—bx)(b—ax) b—

(D+Ex+Fx2)
a

for small values of x

Give D, E and F interms of ¢ and b

[2 marks]
14 (c) (ii) In the case where b=2a show that
+
dx+4 =l2(K+Lx+Mx2)
(a—bx)(b—ax) a
where K, L and M are rational numbers.
[2 marks]
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