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(a) Given thatk is a constant, find
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(b) Hence find the value of k such that
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Figure 3

Figure 3 shows a sketch of the curve with equation V' = \,/:

The point P(x, y) lies on the curve.

’."

The rectangle, shown shaded on Figure 3, has height y and width OxX.

Calculate
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(Total for question = 3 marks)
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5
(@) Express(‘ 1)(3x+2) iy partial fractions. g
S = + o
(x-)3x+2) x-=1 Sx +2
s - R(3xs2) + 8(x)
- -5
o G 5 = f“ X~ '13— = 3’6
' -3= 8
| _ )
x -\ 3x+2
5
(b) Hence find J‘(’"_1)(3"'*"2) dx, where x > 1. /
J .
x - ZxX+2
= |nlz—] -3|n\39£+1\ +C
3
= \n\I ‘) -Inplax+2 1+ C let c=Ink

= ‘31-#&\ + ‘nk/

(c) Find the partlcular solution of the differential equation

dy
(x- 1)(3x+2)a=5y, x>1,

for whichy = 8 at x = 2 . Give your answer in the form y = f (x).
= Klz- l)
(x -1 2x+2) ‘;5 $= kiz-U
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63

. 2
lim —ox
dx—0 X

(a) Express x=21 as an integral.

] %4y

y A

(b) Hence show that

6.3

)
lim E —ox =lnk
dx—0 X

x=2.1
where k is a constant to be found.
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(Total for question = 3 marks)
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Y= 1 lnx when y= o

o:i‘f\l
lnX =0

x = |

Figure 2 shows a sketch of part of the curve C with equationy =xInx, x>0

The line | is the normal to C at the point P(e, €)

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

Show that the exact area of R is Ae? + B where A and B are rational numbers to be found.
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In this question you must show all stages of your working

Solutions relying on calculator technology are not acceptable.

VA

\ / (2-2)x —k) :

RED
| (x-2)(x-k)=0

Figure 3 shows a sketch of part of a curve with equation

=y

‘If: Zl h’
L x=2)(x-4)

x>0
305 !

The region R, shown shaded in Figure 3, is bounded by the curve and the x-axis

Find the exact area of R, writing your answer in the form @ \/E + b, where a and b are constants to be
found. L.,S
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The rate of decay of the mass of a particular substance is modelled by the differential equation

dx _
dr

X; t >0

ldl i

where X is the mass of the substance measured in grams and t is the time measured in days.

Given that x =60 whent =0,

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

dx

In x = -E,l:-l-\n“:b)
4
3 ,5,2(; +In lbb)
X = @
"2 _s/zt 1a bo
C

e X e
_S/t

:we /
t-0

R

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

when x= 60 t=o 0-439 days

W =20 St o.439.. X LhkxbO
when 20= oe

_Shk

622.% mwns

t

! =
3 €
\V\‘S

_s = 633 mmS/
2
Zuwg t ¢

(Total for question = 7 marks)
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() Giventhaty >0, find
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(i) (a) Use the substitution x = 4sin?6 to show that
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ﬁyhere A is a constant to be determined.
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(b) Hence use integration to find

I \“”m dx

giving your answer in the form amr + b, where a and b are exact constants.

%r 1 de Cer28= os'®- SM-B
5int & .
B OS Sin Cos 20 = 1-5inte -Sin'®

WV

R A
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Qo.
(a) Find

J.l().\‘(xé —2)dx

giving each term in its simplest form.

j |o:c3/" - 701 dx
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Figure 2
Figure 2 shows a sketch of part of the curve C with equation
y=10x(x*=2), x>0

The curve C starts at the origin and crosses the x-axis at the point (4, 0).

The area, shown shaded in Figure 2, consists of two finite regions and is bounded by the
curve C, the x-axis and the linex =9

(b) Use your answer from part (a) to find the total area of the shaded regions.

1 q
3[01 2 70« o\z S ID:[yz -10=
0

= [ l\a:ts," -0 ¢"]:

= [hll»)s/’ - 10 U\r)")J")
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(Total for question = 9 marks)
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(b) Find

4=0
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| 5

Figure 1 shows a sketch of part of the curve with equation ¥ — 4x—xe?", x> 0
The curve meets the x-axis at the origin O and cuts the x-axis at the point A.
(a) Find, in terms of In2, the x coordinate of the point A.
l/ti
kot - Xe = 0
'/7-1 ) O
x(bh - € )= 4
(2 =1
A0 k- =0, 5 F=Thlb
L =e 2w = b an/
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The finite region R, shown shaded in Figure 1, is bounded by the x-axis and the curve with
equation

>X -~
y=4x—-xe? . x =20

(c) Find, by integration, the exact value for the area of R.
Give your answer in terms of In2

Lkinl
Y, £
Sll-a‘. 17 Ay
0 ninZ
] “’f— (22e"1en7)
v

Int
_ X Y, F ]u'
] [2,17' - 1xe + be "

17
(Total for question = 8 marks)
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Diagram
not to scale
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Figure 2
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Cos20 = (ost® - S P
Cos208 = c.os"O‘("mle)
Cos20 = Leos 8-

= wSLG
Cos1® +!

—————

z

Figure 2 shows a sketch of the curve with equation

and the y-axis

(a) Use the substitution x = 1 + 2sin6 to show that

x

J- \/(3 —x)(x +1)dx = k[ ; cos’Add

6
where k is a constant to be determined

-

)
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= S xh’(\— \V\-LQ) xlwsgas
-0 iy 2
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(b) Hence find, byul'ntegration, the exact area of R
T/L

y = \;'((3 —x)x+1). 0

The finite region R, shown shaded in Figure 2, is bounded by the curve, the x-axis

CXES
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(Total for question = 8 marks)
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dy

dx =6x 2 + xVx, x>0

1

Given thaty = 37 at x = 4, find y in terms of X, giving each term in its simplest form.

J S/,
= b« - L +c
. St
‘J:w_gcl + %3{, " s
=37
\3 VZ SIZ.
e Sl &

(Total 7 marks)
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Using the substitution u = 2 + \(2x + 1), or other suitable substitutions, find the exact value of

= 1
j — dx
0 2+2x+1)

giving your answer in the form A + 2In B, where A is an integer and B is a positive constant.

S

V2

7 - .
S \ Ax(Zifl)LAM U\'z-‘-m

) )y *
“_o1 2V %2
s dx ~ 2 y
= ? U‘\ v (\A‘z-\ d‘* dw = (7__7z+))
J dx
3
g\ é“ = ——l’)uz JI
= | - L Jdu CL;‘H
I (1) d - dx
> L=l x=0
= [U\ - 21ln \A]s u=7-*ﬁ \A:2.+\YT
us= S w=3

=(5-un5)-(s-zln‘>J
- 8§ - 2lns - 24+ 12107

- 1+ 2 (3 ‘l"s)

=1 + Zl"[%)
Z

(Total 8 marks)
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y A

R ;

Figure 1

X

Figure 1 shows a sketch of part of the curve with equation y = I+ Vx . The finite region R, shown shaded
in Figure 1, is bounded by the curve, the x-axis, the line with equation x = 1 and the line with equation x =
4,

(a) Complete the table with the value of y corresponding to x = 3, giving your answer to 4 decimal places.

X 1 2 3 -

y 0.5 0.8284 \-094%) 1.3333

(1)

(b) Use the trapezium rule, with all the values of y in the completed table, to obtain an estimate of the
f th ion R, givi to 3 decimal pl . \ ; ; =
area of the region R, giving your answer to 3 decimal places lovm s OG‘ S\'r \PS 3

W hA-'-
3

S-\{'—E %= (V| 05+ 1.2233 + 2(0-8234 10851}

\

= 1.94%
L,

®3)
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(c) Use the substitutionu =1 + Vx, to find, by integrating, the exact area of R. Teaching

J- I+S"
M u:l+F£
x d _ Vip
j e W= )+ X
l é.i | i"’t
] 2 dx 7
) (w-) L(\A-‘) du '
” L N du 3 dx
3 3
:5 2 (u-))" 20z du - dx
A Z(u-\)a.u = dx
1
:531(u3 _3“1 +Ju _\) A“ Igu \A = \'fm
1 b =3
3 €I =) \A:lfﬁ
:jlut-bu.*-fo--?-’— du =2
L 3
7 <
- P‘Z_,_\A_ _bu bu ~2ln W
L3 — ' * ]1'
z
= (1037 3’ rybx3 -Z\n3) '(2');2 ’E;—,Z' bx2 '7']"1>
\ > T Tz
= ( q - 2\ln ’5)- ( % ‘Zlnl)
- u _2L\n% +2Inl
3
- 1 [ _7'_' ®
- /3 r1in , (Total 12 marks)
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X

ot
2

Figure 3

2sin2x
0<x<

(SRR

Figure 3 shows a sketch of the curve with equation y = (1+¢0sx)’
The finite region R, shown shaded in Figure 3, is bounded by the curve and the x-axis.

2sin2x

The table below shows corresponding values of x and y fory = (1+¢€0sx)

0 Lo X 3z ol
& 8 4 8 2
y 0 011t 1.IT15T 1.02280 0

(a) Complete the table above giving the missing value of y to 5 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 T
your answer to 4 decimal places. h:_ - = 0 l"_—
ir = 8
17{ (W ' 280)
7 S 1x dq, v - (3] 0+0 .\—2,(0.-1350%' +1.17157 +1.02
\+cosx z
6

= ll|50!.t//

3)
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(c) Using the substitution u = 1 + cos x , or otherwise, show that
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28N2¥: ge 4In(1+cosx) — 4cosx + k
(1 + cosx)

where k is a constant.

W= )+ (oS
3 L4 S'nx (ST -1

x — o du
w Sy a2
x dx

= =-Swvw=x

y cosxX Au du= -Swnx dz

S olu = A.Df-

w Sinlx = Lsx(es?

- |
3 u(U\-l) J
= J-u

du

= =ku ¥hlhnu +c

= _L}(\.,.Cgs:c\f Ltln[H—(aSI\ + C

let k=c-y
==L - Qeos +hln[l+-(os:t.) +C

]

l[»ln[l-)-cosa:) - leesx + k/

(d) Hence calculate the error of the estimate in part (b), giving your answer to 2 significant figures
1

S 23inTx 4. . 150y

. |+ cos T . (Lf-lklnl) __[\.ISDII—)
(2
[h.ln(”wsi) -hcoboc]o = 0017
Leln(1) - (Bia(2) - L)

(Total 12 marks)
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|0

Figure 1
The line with equation y = 10 cuts the curve with equation y = x2 + 2x + 2 at the points A and B as shown

in Figure 1. The figure is not drawn to scale.

(a) Find by calculation the x-coord_iﬂate of A and the x-coordinate of B.
IO:I + 22X +72 P(_._ _,+
O-= 1,1' + 22X = L]
- 1
0= (o + k) -2) &=y
X = - L"] L
The shaded region R is bounded by the line with equation y = 10 and the curve as shown in Figure 1.

(b) Use calculus to find the exact area of R.
T

S ‘I}‘\’Z:x-l- 2 dz G x10= 60

_u_ 2 2 Prea of Q= ko -2)

= = , 14" ]
| = T+2i_q '-3/6//

- % 1
- i 1
-l = + X +Z:L]
. 3 ~l
K

(%— + 1" L2l - ( (l-f-‘s + (-l;)1 ¥ Zl-lt)

2 -

'LLl, (Total 9 marks)
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y=10x—x*-8

o] \ %

Figure 2

Figure 2 shows the line with equation y = 10 — x and the curve with equation y = 10x — x> - 8

The line and the curve intersect at the points A and B, and O is the origin.

(a) Calculate the coordinates of A and the coordinates of B.

Y= 10-x 3:\91;11 -8 ..,
O-x = 10X —at -§ ‘j: \Oo-21

= 1

11- —llac +1§ = O A l’Z %) 1=9
('I—Q)(x"Z) =0 Y \j:d?-'q

B -

x=12,9 lc,\'l)/

The shaded area R is bounded by the line and the curve, as shown in Figure 2.

(b) Calculate the exact area of R.

5 ‘01—11-8 - [[O‘x\ d-z

B
- ng 2T g da
|
(>
= [\‘i _ d}“\%j’]
— -3 1

2 v
T -I‘K(UD) _(‘_’,[_1) -,21; -\Klz))

=
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(Total 12 marks)
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