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The curve shown in Figure 1 has equation y = e"\/(sin x),0<x <. The finite region R
bounded by the curve and the x-axis is shown shaded in Figure 1.
T T
(a) Complete the table below with the values of Y corresponding to x = 2 and > giving
your answers to 5 decimal places.

A r % 3 |
X 2 > . - 1
L y 0 |- §#432 | 4-310LY | 8.87207 0
@ |
(b) Use the trapezium rule, with all the values in the completed table, to obtain an estimate |
for the area of the region R. Give your answer to 4 decimal places. .
O j
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Figure 1 shows a sketch of the curve with equation y = x In x, x > 1. The finite region R, shown
shaded in Figure 1, is bounded by the curve, the x-axis and the line x = 4.

The table shows corresponding values of x and y for y = x In x.

Figure 1

X

1.5

2

2.5

3

3.3

4

2 4

0.608

-386

-9y

3.296

4.385

5.545

(a) Copy and complete the table with the values of y corresponding to x = 2 and x = 2.5, giving

your answers to 3 decimal places.

(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 to 2 decimal places.

(¢) (i) Use integration by parts to find Jxlnx dx.

(i1) Hence find the exact area of R, giving your answer in the form %(a In 2 + b), where a

and b are integers.
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(a) Given that y=

A 1
—_—  dx
L 4+\/(x—

D

4+(x-1)
corresponding to x = 3 and x = 5 . Give your values to 4 decimal places.
x 2 3 B 5
y 0.2 G I84% 0.1745 |0 -166Y

, copy and complete the table below with values of y

@)

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

“@

(¢) Using the substitution x = (u — 4)2 + 1, or otherwise, and integrating, find the exact value of .

@)

END
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6.
+
Figure 3
Figure 3 shows a sketch of the curve with equation y = %, x =
(1+cosx) 2
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 for y = ————.
(1+cosx)
0 z z £ 5
g 8 4 8 2
y 0 0-335Cc8 | 1.17157 1.02280 0
(a) Complete the table above giving the missing value of y to 5 decimal places.
ey
(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 to 4 decimal places.
3)
(c) Using the substitution & = 1 + cos x, or otherwise, show that
_2SM2X 4 = 4ln(l+cosx) - dcosx +k
(1 + cosx)
where £ is a constant.
()
(d) Hence calculate the error of the estimate in part (b), giving your answer to 2 significant
figures. ;
3)
16




Question 6 continued
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Question 6 continued
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(Total 12 marks)
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Cl}l Tne 200C

ﬁﬂzs;iec:n Scheme Marks
5 (a) jx e*dx = ]Ex e —% _[e“ dx Attempting parts in the right direction— M1 Al
X lxeh - __]_ 2x Al
2 2°
1 1 : 1 |
2x 0% | — ok L
[Exe -7 ]0—4+4e M1 Al
(6))
(b) x=04 = y=0.89022
x=08 = y=3.96243 Botharerequiredto5d.p | Bl
(1)
©  Trgx02x]..] BI
& .. X [O+?.389 06+2(0.29836+.89022+1.99207+3.962 43)] M1 Alft
ft their answers to (b)
~0.1x21.67522
~ 2.168 cao | Al 4)
[10]
L odare
Note 2tz = 2.097 ...
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Dupe 06
edexcel it
sal
(I\llll:;sg::rn Scheme Marks
6. (a)
X 1 1.8 2 2.5 3
y 0 05In1.5 In2 1.5In25 2In3
ory 0 0.2027325541... In2 1.3744360098... 2In3
Either0.5In 1.5 and 1.5In2.5
or awrt 0.20 and 1.37 | B
(or mixture of decimals and In’s) [1]
1 For structure of trapezium
(b)) | h=5x1x{0+2(In2)+2In3} =7 L
-1 3583518038.. - 1.791759... = 1.792 (4sf) 1.792 | A1
5~ & : = 3 G
(i) > 1
; Outside brackets 5" 0.5 | B1:
l, ~5x0.5 x{0+2(0.5In1.5+In2+1.5In2.5) + 2In 3} For el sl e -
pulef....ooui 13 M1
1 %x 6.737856242... = 1.684464.. awrt 1.684 | A1
[3]
© With increasing ordinates, the line segments at the Reason or an appropriate diagram B1
top of the trapezia are closer to the curve. elaborating the correct reason.
1]

Beware: In part (b) candidate can add up the individual trapezia:

(b)) I, ~4(0+In2)+1(In2+In3)

(i) 1, ~£.4(0+0.5In1.5)+1.4(0.5In1.5+In2) + $.4(In2+1.5In2.5) + .1(1.5In2.5 + 2In3)

6666/01 Core Maths C4
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Do 7

edexcel

ing
i

L 11

Question
Number Scheme Marks
u=lhhx = %=1 Use of ‘integration by
6. (d) . : parts’ formula in the | M1
feex=1 = V=X correct direction
2 1 x?_
[ xJInx — I;[? =X |dx Correct expression | A1
5 An attempt to multiply at
= (X_ = xJInx - J(i = 1} dx least one term through by
B - + and an attempt to ...
2 X2 . integrate; | M1;
=|—=-X|Inx - T (+c)
R correct integration | A1
x? x2 X
L=l —=x|lnx - — + x
2 4 1
s B ] Substitutes limits of 3 and
Sjgne~g ) = (=31 1 and subtracts. ddM1
=3In3+2+0-3 =3In3 AG 2In3 | A1 cso
[6]
Aliter
6. (d) I(x—1)|nxdx = Jxlnx dx — jlnx dx
Way 2
x> % {1 Correct application of ‘by
_[xlnx dx = 2 inx - J‘?[;] dx S | M1
x2 x2 o .
== Inx — oy (+c¢) Correct integration | A1
Ilnx dx = xInx - jx[i} dx Correct application of ‘by | /4
X parts
=xlnx-x (+c) Correct integration | A1
3 Substitutes limits of 3 and | ddM1
. I(x—1)lnx dx = (¢In3-2)-(3In3-2) =2in3 AG 1 into both integrands and
. subtracts.
2In3 | A1cso

[6]

6666/01 Core Maths C4
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Jun €6

ann

edexcel gg ;?é;

Sﬂﬁftﬂ;ﬂ Scheme Marks
Aliter
u=lhx = =1 Use of ‘integration by
6. (d) " (A parts’ formula in the | M1
E=(x-1) = v="51 correct direction
Way 3
2 2
= @Inx o Fx_z_l)_. dx Correct expression | A1
X
LhE 2 Candidate multiplies out
I ) J'X —2x+1 numerator to obtain three
2 2x terms...
(x- 1)2 1 1 ... multiplies at Iea?t one
= —zulnx - Ex -1+ 5 dx term through by - and
e then attempts to ...
(x B 1)2 - [xz ; 1 " x] ) ... integrate the result; | M1;
= —_— —_— +_
2 4 2 correct integration | A1
3
4 2
Zdi= -(ulnx . + X = 1inx
2 2 2
:
_ % 1 (Ot A Substitutes limits of 3 and
(2In3 - ¢ + 3-4In3) - (0- 1 + 1-0) 1 and subtracts, | 99M1
=2In3-3In3 +3 + ;-1 =2In3 AG £In3 | A1 cso
[6]

Beware: J.%dx can also integrate to %In 2x

Beware: If you are marking using WAY 2 please make sure that you allocate the marks in the order they
appear on the mark scheme. For example if a candidate only integrated Inx correctly then they would be
awarded MOAOM1A1MOAO on ePEN.

6666/01 Core Maths C4
June 2006 Advanced Subsidiary/Advanced Level in GCE Mathematics
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s 06

Question

Number Scheme Marks
Aliter | By substitution
6.(d |[u=Ihx = L-1
Way 4
I = I(e“ ~1).ue’ du Correct expression
: Use of ‘integration by
= Iu (e* -e)du parts’ formula in the | M1
correct direction
1 u u 1 u u
= U(Eez -€ )— .[(Ee2 =& de Correct expression | A1
H t . .
:u(;EQU eu]_[%e2u_euJ (+C) Aﬂemptwg@v M1:
correct integration | A1
In3
Sl= [lue2u ~ue* ~1e2“+e”
2 4 In1
— Substitutes limits of In3
=(3In3 ~3In3-% + 3) - (0-0-F +1) and In1 and subtracts, | 94M1
=3In3+2+1-1 =2In3 AG 2In3 | A1cso
[6]
13 marks
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Figure 1 Z

Figure 1 shows part of the curve with equation _1:=\/(tan x). The finite region R,

which is bounded by the curve, the x-axis and the line ,\'—-—‘E. is shown shaded in

Figure 1.

(a) Given that y= J(tan x) , complete the table with the values of y corresponding to

T

d f’—g, giving your answers to 5 decimal places.

x=1—6, g an
z z 3r z
X 0 i6 8 16 i
y 0 O-44boe |G- 64359 |C-SiFYL 1

3)

(b) Use the trapezium rule with all the values of y in the completed table to obtain an
estimate for the area of the shaded region R, giving your answer to 4 decimal places.

4

The region R is rotated through 27 radians around the x-axis to generate a solid of

revolution.

(c) Use integration to find an exact value for the volume of the solid generated.

b)  Frea

= 1 B .
D ™
= C-“Ik

4)

U] 00 O
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Question 7 continued
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b)

Figure 1

=y

Figure 1 shows part of the curve with equation y=e*’
shaded in Figure 1, is bounded by the curve, the x-axis, the y-axis and the line x = 2.

(a) Complete the table with the values of y corresponding to x = 0.8 and x = 1.6.

“  The finite region R, shown

X 0 0.4 0.8 1.2 1.6 2
0 0.08 (SR = 0.72 1R 2
y g e ¢ 2 2 18 e

Area - Vl (C

MEYRE

0%+ &% 12 (o°F

(& 5p)

||I||I|I Il ||||| IIIII ||I|I ||I|I IIIIII IIII i ||Il| JHi III|

(1

(b) Use the trapezium rule with all the values in the table to find an approximate value
for the area of R, giving your answer to 4 significant figures.
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=y

Figure 1

Figure 1 shows the finite region R bounded by the x-axis, the y-axis and the curve with

equation y = 3 cos [%J I8 x < 3?? .

The table shows corresponding values of x and y for y = 3cos (g] .

3 _ T Or 3r
X 0 — —= =
8 4 8 2
y 3 2.77164 212132 1} j4805% 0

(a) Complete the table above giving the missing value of y to 5 decimal places.

(1)

(b) Using the trapezium rule, with all the values of y from the completed table, find an
approximation for the area of R, giving your answer to 3 decimal places.

4)
(c) Use integration to find the exact area of R,
| ; 3)
b) A = ZL_C:; )[jw_:z(t e £ TN + [14ge S')j
N L N
TR
o - i e s ___3.%’1 -
_Q,L___.I_'--__J'_}_gg: (_’9 =) .9 s*m{?L) } N
J L ?
—— N R S = ot

T
Leave

blank
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3

Figure 1

v

Figure 1 shows part of the curve with equation y = V(0.75 + cos’ x). The finite region R, shown
shaded in Figure 1, is bounded by the curve, the y-axis, the x-axis and the line with

; V4
equation x = 5

(a) Copy and complete the table with values of y corresponding to x = 7 andx=

5 L2 z z L
12 6 4 3
13229 12973 | )20y | IFU§0 1

(b) Use the trapezium rule

(i) with the valuesof yatx=0,x = % and x =% to find an estimate of the area of R.

(ii) with the values of yatx =0, x =

Give your answer to 3 decimal places.

A XxX= —

12°

of the area of R. Give your answer to 3 decimal places.

T

6

2

T 7 .
, X = Z and x =§ to find a further estimate

©6)

H35386A
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Question 4 continued

{Total 15 marks)
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Question 4 continued
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b T Rk 2R

b 4

Figure 3

Figure 3 shows a sketch of part of the curve with equation = x*In2x.

The finite region R, shown shaded in Figure 3, is bounded by the curve,
the x-axis and the lines x =1 and x=4

(a) Use the trapezium rule, with 3 strips of equal width, to find an estimate for the area
of R, giving your answer to 2 decimal places.

“4)
(b) Find [x*In2x dx.
)
(c) Hence find the exact area of R, giving your answer in the form aln2 + b,
where a and b are exact constants.
3)
o) or I 7 Y
g 11ad 6k 1600 12k g
J
Aas & L (1) Jl2+208 +2ffata +fALd)]
2 I * =k

Rfac.

~
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Question 7 continued
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Figure 1
Figure 1 shows a sketch of part of the curve with equation y = 1 - i The finite region
+ Vx

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 4

y 0.5 0.8284 ) +OAF | 13333

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

&)

(c) Use the substitution u = 1 + \x, to find, by integrating, the exact area of R.

@®)

b) frrec, = -,"g_—xlx/_o-§+\~2‘3‘3§
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1
y= sec(Ex) e

H“

SN

Figure 1

Figure 1 shows the finite region R bounded by the x-axis, the y-axis, the line x = Z and
the curve with equation 2

1
y=sec(5x], ngé%

. 1
The table shows corresponding values of x and y for y = sec (E x}

4 n z
6 1 2

y 1 1.035276 ) ISHTI0) 1.414214

(a) Complete the table above giving the missing value of y to 6 decimal places.

)

(b) Using the trapezium rule, with all of the values of y from the completed table, find an
approximation for the area of R, giving your answer to 4 decimal places.

(€))

Region R is rotated through 2z radians about the x-axis.

(¢) Use calculus to find the exact volume of the solid formed.
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