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Figure 1
Figure 1 shows a sketch of part of the curve with equation y=x*Inx, v 2 |

The finite region R. shown shaded in Figure |, is bounded by the curve, the x-axis
and the line x = 2

The table below shows corresponding values of x and y for y = X’ In x

X | 12 |.4 1.6 1.8 2

| [ ¥ 0 02625 |0.p59% 12032 1.9044 2.7726

o

(a) Complete the table above. giving the missing value af v to 4 decimal places.

(1

(b) Use the trapezium rule with all the values of y in the completed table to obtain an
estimate for the area of R, giving your answer (o 3 decimal places. |
(3) |

(¢) Use integration to find the exact value for the area of R.
5 |
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Question 2 continued
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3. The curve € has equation i

\ |

20y + lx + 4y —cos(my) = 17 '

ta) Use implicit differentiation to find j—‘ in terms of x and y. |

X
(5) \
. . . I ¥
The point P with coordinates [3‘ —Zr] lies on (.

The normal 10 C at P meets the v-axis at the point 4.

ar + b
e+ d

(b) Find the x coordinate of 4. giving your answer in the form

where a. h. ¢ and d are integers to be determined.

(4)

30y L1t ant-cosmy)e L (19)
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90 e chcu}p of ilve mass of a particular substance is modelled by the differennial

cquation

dx
dr

X, r =0

2| e

where v is the mass of the substance measured in grams and 1 is the time measured in days.
Ciiven that x = 60 when ¢ = 0,

(a) solve the differential equation, giving x in terms of 1. You should show all steps in
vour working and give vour answer in its simplest form,

(4)

(b) Find the time taken for the mass of the substance to decay from 60 grams to 20 grams.
Give vour answer to the nearest minute.

q_(a> Q-ZL = *%»{

/b

(3)

Wt = —2¢+C

N=b0 ~Wweo = C
t-0
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Question 4 continued
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Figure 2

Figure 2 shows a sketch of the curve € with parametric equations

f T

v = 41tanr, v=5y3sn2 O<r< o .
The point P lies on €' and has coordinates [4\-3. — ) =
g d_'l' - -:.
(a) Find the exact value of d_ at the point P =
X -
Give vour answer as a simplified surd. e
' (4) x
[ [ wm
i - dy | =
The point 2 lies on the curve (', where ix =0 | b
. >

(b) Find the exact coordinates of the point ¢/
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6. (i) Giventhaty 0, find

Jy-4 r
wiv+12)

{il) {a) Use the substitution x = 4sin’ @ to show that

3 - :
I ’[ : ]d.t = j-[ sin“f do
o 4-x 0

where 4 is a constant Lo be determined.

{b) lence use integration to find

J =)

giving your answer in the form ax + b, where a and b are exact constants.
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Figure 3
Figure 3 shows a sketch of part of the curve O’ with equation

I.r !
f y=(2x=1)'" x>
{ The curve C cuts the line v = 8 at the point  with coordinates (k. 8), where & is a constant.

(b) Find the value of k.
(2)

The finite region S. shown shaded in Figure 3, is bounded by the curve C, the x-axis,
the y-axis and the line y = 8. This region is rotated through 2z radians about the x-axis to
i form a solid of revolution.

P | —

(¢) Find the exact value of the volume of the solid generated.
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N,

With respect o a lixed ongin €2, the line [ is given by the equation

IK

where gois a scalar parameter.
The point 4 lies on /| where = |
ta) Find the coordinates of A.

The point P has position vector | 5 |.
=

-

The line /, passes through the point 7 and is parallel to the line /,

(b) Write down a vector equation for the line /,

(¢) Find the exact value of the distance AP,

Give your answer in the form & J2. where k is a constant to be determined.

The acute angle between AP and /, is 6.

(d) Find the value of cos#

A point E lies on the line /,
Given that AP = PE,

(¢) find the area of triangle APE,

(f) find the coordinates of the two possible positions of £.
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Question 8 continued
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