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1. Find

Answer ALL questions. Write your answers in the spaces provided.

§x3—6\/;+1 dx

giving your answer in its simplest form.
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15.

VA Not to scale

><V

Figure 4

Figure 4 shows a sketch of part of the curve C with equation

32
y=— +t3x -8, x>0
X

The point P (4, 6) lies on C.
The line / is the normal to C at the point P.

The region R, shown shaded in Figure 4, is bounded by the line /, the curve C, the line
with equation x = 2 and the x-axis.

Show that the area of R is 46
(Solutions based entirely on graphical or numerical methods are not acceptable.)
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3. (a) Given that £ is a constant, find

i3 + kx |dx
X
simplifying your answer.
(b) Hence find the value of k& such that
2
i3 + kx |dx=38
X
0.5
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Question 3 continued
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13.

=V

Figure 3
Figure 3 shows a sketch of part of the curve with equation
y=2x—17x*+ 40x

The curve has a minimum turning point at x = £.

The region R, shown shaded in Figure 3, is bounded by the curve, the x-axis and the line
with equation x = k.

- 256
Show that the area of R is T

(Solutions based entirely on graphical or numerical methods are not acceptable.)
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k
7. Given that £ is a positive constant and > +3|dx=4
1 2\/;
(a) show that 3k + sVk —12=0
“)
(b) Hence, using algebra, find any values of & such that
JEEENE P
1 2\/;
“)
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Question 7 continued

(Total for Question 7 is 8 marks)
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3. Find

writing your answer in simplest form.

3x* -4

2x°

dx
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9. Find the value of the constant &k, 0 < k£ < 9, such that

dx =20

%

(C))
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14. A curve C has equation y = f(x) where
f(x)=-3x>+12x+8
(a) Write f(x) in the form
a(x+ b)Y +c

where a, b and ¢ are constants to be found.

3)
The curve C has a maximum turning point at M.

(b) Find the coordinates of M.
(2)
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Figure 3 SR

S

Figure 3 shows a sketch of the curve C.

\‘,

B

The line / passes through M and is parallel to the x-axis.

.

%

The region R, shown shaded in Figure 3, is bounded by C, / and the y-axis.

JOR <KX
il

(c) Using algebraic integration, find the area of R.
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7

1. Find

giving your answer in simplest form.
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10.

Figure 2

In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

Figure 2 shows a sketch of part of the curve C with equation

1
y=§x2—2\/;+3 x>0

The point P lies on C and has x coordinate 4
The line / is the tangent to C at P.

(a) Show that / has equation

13x— 6y —26=0

The region R, shown shaded in Figure 2, is bounded by the y-axis, the curve C, the line /
and the x-axis.

(b) Find the exact area of R.
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In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

y y=4x*+3

=V

Figure 2

The finite region R, shown shaded in Figure 2, is bounded by the curve with equation
y = 4x? + 3,the y-axis and the line with equation y = 23
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Show that the exact area of R is k\/g where k is a rational constant to be found. %
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Question 5 continued

e %
o%%
o20%0?

o%%
oe%%

XK
2RI
RRXRR

0.0.0
XL
datetetete

L

¢

%!

0%
2558
3

o
5555 XK

XX 0&0 odesotetetee%ed.
RRRLRELRRLRELRRLRRK

OO0
QIR
QK

Sototeseses
%

o%
%o
boet

%5
o

OO
5
K

0000,
2%
<<

(Total for Question 5 is 5 marks)

11

o R 0 0 O Turm over »
p 7 2 8 3 9 A0 1 1 4 4



y=

9

Figure 2

Figure 2 shows a sketch of the curve with equation y = Jx , x>0

The region R, shown shaded in Figure 2, is bounded by the curve, the line with equation x = 1,

the x-axis and the line with equation x = a, where a is a constant.
Given that the area of R is 10

(a) find, in simplest form, the value of

(i) [ Bx dx
1

o

(ii) [ % dx

0

(b) show that a = 2*, where £k is a rational constant to be found.
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Question 8 continued

(Total for Question 8 is 8 marks)
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14.

VA

=V

Figure 5

Figure 5 shows a sketch of the curve C with equation y = (x — 2)*(x + 3)

The region R, shown shaded in Figure 5, is bounded by C, the vertical line passing
through the maximum turning point of C and the x-axis.

Find the exact area of R.

(Solutions based entirely on graphical or numerical methods are not acceptable.)
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