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

1. Find

J(%ﬁ — 6x + l)dx

giving your answer in its simplest form.
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Question 1 continued
(Total for Question 1 is 4 marks)
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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=;+3x—8, x>0

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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Question 15 continued

(j:/‘/z?(fr A

4
Tota Areo = ftjob/ + area of briaagls
2

4 4
f g dx rj Ty A 3x - dx
92 2

— 2 *
- [’32%‘— +'§9° ’gl]

2

: (’Zz<4)"+§(4f _W ’632(27#'*’5(%?“ 1)

— (/(6> — (’26>
- (O
A eca OJ xtfw\j[e,
Frect qﬁ(qcl = jatfeccepts

M;Q —— —sz—,cag =0 =

oo op teongle =5 (16-4) (¢) = 3¢

. A/an(fﬂ = (O«rZéT 46

45

T



( )

3. (a) Given that £ is a constant, find

4
J(T + kx) dx 8
o =
simplifying your answer. 2
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Question 3 continued
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(Total for Question 3 is 6 marks)
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13.
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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 k is a positive constant and J (i + 3) dx =14

12\/;

(a) show that 3k + 5k —12=0
4)

(b) Hence, using algebra, find any values of & such that
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Question 7 continued

(Total for Question 7 is 8 marks)
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3. Find
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writing your answer in simplest form.
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Question 3 continued

(Total for Question 3 is 4 marks)
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9. Find the value of the constant &k, 0 < k£ < 9, such that

dx =20
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Question 9 continued
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(Total for Question 9 is 4 marks)
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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)

VA

=V

/ i A \
Figure 3

Figure 3 shows a sketch of the curve C.
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.

(c) Using algebraic integration, find the area of R.
Q) =-3(at-4)xd
r
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Question 14 continued
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1. Find

giving your answer in simplest form.

C))

)

!
- o 3 2 +S dx
° Z
r

= ?i— — zlx\)(/zgr7 + So  +C
1 2
) I,l/
— s = 2x ? +Sx +4cC

W,

P 6 9 2 01 A 0 2 4 8

O

0% 0
SRS
25
SRS

=
s o

2

335
%
5
XN

2K

GOOKK
SRRRRRRS
RIS
SSKIRREKEKS
RRILLLLLLLL:
SERIRRKRKKK,
IRLLRRS

00
%
KRR
delotete!
deletete!
2K

XXX
300K
3088

K
ettt o tototets
¢ B
M NT NG S0,
St odetetetetetel

QRLKKL
00605 %%
%ﬁ%%&



7

%
ZRLKS

j%%ﬁbo L
SRS

Question 1 continued

ﬂf
25
2%
%S
o205

3%%
XX
5

&
otodetetet
RRRRLRLRS

N
odosozess:
LR

P
KD
o2

predese
1930300
120%%%

(900000099990,
R RRRERRRRS
P ” |

XL
¥l

OO
doseteqetodetete!

<2
A

$99%0%%
120%%6%

KK
IR

O
patede!

"‘
5%

potetetets
QK5

0;@?@%

SERRLRES

1900000 %%
s
0K

hofotets

$%%

0
X5

Tatatot!

RS

&%‘
SRRKELS
<&

:9:%%%
o%
K
XKL

(Total for Question 1 is 4 marks)
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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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Question 10 continued
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In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

v A y=4x*+3
23
/|
(
(
/
: >
0 S X
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

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
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y=

=<V

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
ra

(i) | 8x dx
71

e d

i) | Vx dx
w0 )
(b) show that a = 2*, where £k is a rational constant to be found.
“4)
/ (g A = f G 7 de
= 25- f (\ d)( ‘Dj F'us"\('«j wq‘(h{-«'f ouf

=202 = [ = 20§72

f B gz dx = Ve da 4 / = dx
8
= /, K dx + [
Gl
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Question 8 continued
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14.
YA
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Figure 5 shows a sketch of the curve C with equation y = (x — 2)*(x + 3)

=V

Figure 5

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.)
)
Figt Find bhoumds
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Question 14 continued
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