Trapezium Rule

Trapezium Rule - Edexcel Past Exam Questions MARK SCHEME

Question 1: June 05 Q5

1 1 2
Note Z+Ze ~2.097 ...

Sﬂ;sg::rn Scheme Marks
(a) [xedx= %xe“ - % [e* dx Attempting parts in the right direction— M1 Al
_l 2.\'_1 2x
=5xe"— e Al
1 1 l 1
2x 2x 2 L
|:§xe —7¢ ]0— +—e M1 Al
)
(b) x=04 = y=0.89022
x=08 = »p=3.96243 Botharerequiredto 5d.p | Bl
ey
1
(c) 1z5x0.2x[ ] B1
& .. x|:0+7.38906+2(0.29836+.89022+1.99207+3.96243)] M1 Alft
ft their answers to (b)
~0.1x21.67522
~ 2.168 cao | Al )
(10]
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Trapezium Rule

Question 2: Jan 06 Q2
2. L z 3z z
(a) * 16 8 16 4
y 1.01959 1.08239 1.20269 1.41421

(b)

()

approx—0.88137

M1 for one correct, A1 for all correct

Percentage error =

0.88137

x100

(= Z 9.02355) = 0.8859
32

approx — In(1 +ﬁ)

M1 gained for ()

In(1++/2)

Integral = l><%><{1+1.4142+2(1.01959+...+1.20269)}

= 0.51 % (allow 0.5% to 0.54% for A1)

M1 A1

M1 A1Y

A1 cao

M1 A1

)

@)

()
[7]
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Question 3: Jan 07 Q8

Trapezium Ru

le

www.natkermaths.com

&Sgs;g:'n Scheme Marks
(a)
X 0 1 2 3 -+ 5
y e’ e’ el e/ el® e
ory |2.71828... | 7.38906... | 14.09403... | 23.62434... | 36.80197... | 54.59815...
Eithere'” s e'™ and e'®
or awrt 14.1,23.6 and 36.8
or e to the power
awrt 2.65, 3.16, 3.61
(or mixture of decimals and e’s)
At least two correct | Bl
All three correct | B1
2]
®) ] Outside brackets % x1|B1;
~ - 1 2 J7 N Ji3 4
|~2X1’X{e+2(e re e te )+e} For structure of trapezium N
rule{ ............. } ; MI
1 Al
= Ex 221.1352227... = 110.5676113... =110.6 (4sf) 110.6 cao
3]
&:st\Stg:eorn Scheme Marks
1 dt 1 -1 -1 dt
t=B8x+1)? = —=3.3.(3x+1)* ABx+1)2ort—=A | M1
dx dx
© , dt . . dt
...or t°=3x+1 = 2t&=3 5(8x+1)* or 2t&=3 Al
o ___ 38 3 _ & 2 Candidate obtains either
dx 2.(3x+17F 2t dt 3 % or %interms of't ...
... and moves on to | dM1
I=“‘e‘"3"_+" dx =J'e, L gpm =-“e,g.dt substitute this into I to
dt 3 convert an integral wrt x
to an integral wrt t.
I=j§te' dt I%te‘ Al
change limits: changes limitsx — t so Bl
whenx=0,t=1& whenx=5,t=4 that 0 >1and 5> 4
4
Hence | = I%te'dt ;where a=1b=4,k=2
1
[5]




= du _
{U—t = dt—1}
dv _ ot —at
E—e = V=€

K (tet —je‘.1 dt)

kjte‘ dt

k(te‘ - e') +c

=2(3e*) =2e* =109.1963...

Trapezium Rule

Let k be any constant for
the first three marks of this
part.

Use of ‘integration by
parts’ formula in the
correct direction.

Correct expression with a
constant factor k.

Correct integration
with/without
a constant factor k

Substitutes their changed
limits into the integrand
and subtracts oe.

either2e* or awrt 109.2

Ml

Al

Al

dM1 oe

Al

[5]
15 marks
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ﬁ Trapezium Rule

Question 4: June 06 Q6

Question

Number Scheme Marks
(a)
X 1 1.5 2 2.5 3
y 0 0.5In1.5 In2 1.5In25 2In3
ory 0 0.2027325541... In2 1.374436098... | 2In3

Either0.5In1.5 and 1.5In 2.5
or awrt 0.20 and 1.37 | B1

(or mixture of decimals and In’s) 1]
1 For structure of trapezium
(b)) | l=5x1x{0+2(In2)+2In3} e f..........}; | M
1 _ A1
=5 3.583518938... = 1.791759... = 1.792 (4sf) 1792 | o

® Outside brackets % x0.5 | B1;

l, z%xO.S x{0+2(0.5In1.5+In2+1.5In2.5) + 2In3}

For structure of trapezium
D M1y

rulef............. R
= %x 6.737856242... = 1.684464... awrt 1.684 | A1
5]
©) 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]
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Trapezium Rule

Question 5: June 07 Q7
SS;%’;” Scheme Marks
@) Jol| & | ¢ | % | ¢
y| 0 | 0445995927 . | 0.643594252.. | 0.817421946... | 1
Enter marks into ePEN in the correct order. 0.446 or awrt 0.44600 | B1
awrt 0.64359 | B1
awrt 0.81742 | B1
0 can be [3]
.implied
Outside brackets
txgorg | B
For structure of
trapezium
(b) T 0o . - L) AR i
way 1 Area = > X - ,x{ 0+2(0.44600 + 0.64359 + 0.81742) +1; @{—} |
Correct expression
inside brackets which all | 44 «/—
must be multiplied byZ. | —
- 3’12 x4.81402... = 0.472615308... =0.4726 (4dp) for seeing 0.4726 | A1 cao
[4]
sz and adivisorof 2on | g4
Area == x { 0+0.i460’.‘ - o.u&:o:o‘snssg - o.r:@asggo.muz + o.sw::u} all terms insiqe brackets.
N N N One of first and last
Aliter ordinates, two of the
(b) o ) middle ordinates inside | M1 J—
Way 2 | which is equivalent to: brackets ignoring the 2.
Correct expression inside
Area =~ x %{ 0+2(0.44600 + 064359 + 0.81742) ~ 1} Drackets I 2 was o be
2 16 factorised out. | A1V
=% < 2.40701... = 0.472615308... =0.4726 0.4726 | Al cao
[4]
Area = 1 x % » {0 + 2(0.44600 + 0.64359 + 0.81742) + 1} = 0.3781, gains BOM1A1A0

In (a) for X =5 writing 0.4459959... then 0.45600 gains B1 for awrt 0.44600 even though 0.45600 is incorrect.

| In (b) vou can follow thouah a candidate’s values from part (a) to award M1 ft. A1 ft
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Question 6: Jan 08 Q1

Trapezium Rule

m::‘ Scheme Marks
@ x § 5 ¥ 7
y 1.844321332... | 4.810477381... 8.87207 0
awrt 1.84432 | Bl
awrt 4 81048 or 481047 | Bl
0 can be [2]
implied
Outside brackets
awrt 0.39 or 2xawrt 0.79 | By
Pxforg
1 For structure of trapezium
(b) Area ::x%:>»{0+2(1.84432—4.81048—8.87207)—0} rule{ _____________ }: m\/_
Way 1 2 4 S
Correct expression
inside brackets which all must | J—
be multiplied by their “outside Al
constant™.
= % «31.05374... = 12.19477518... =12.1948 (4dp) 12.1948 | Al cao
(4]
. < (orawrt 0.79 ) and a divisor
Area = fk{ 0 l.&ﬁ.‘lz-‘S]O-tS +4.81C4S-5 87207 S.S?‘.’;JT&O} Of 2 on all terms insicle Bl
brackets.
Aliter One of first and last ordinates,
(b) which is equivalent to: two of the middle ordinates | M1+
Way 2 inside brackets ignoring the 2.
1 7 _ Correct expression inside
Area :;xz :>f{ 0+2(1.84432 + 481048+ 8.87207) —O} brackets if L was to be ﬂ\/-
factorised out.
N % «15.52687... = 12.19477518... =12.1948 (4dp) 12.1948 | Al cao
(4]
6 marks

Note an expression like Area =

4
x

1o | =

z

=5

+2(1.84432+ 4.81048 + 8.87207) would score BIM1AOAOQ
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Question 7: June 08 Q1

Trapezium Rule

%:::g:: Scheme Marks
x 0 0.4 0.8 1.2 1.6 2
(@ v & o008 xS 072 o8 o B1 (1)
ory 1 1.08329... | 1.37713... | 2.05443.. 3.59664... 7.38906...
(b) | Area §%x 04 ;><1:— e+ 2(.80.03 R L ) +et ] B1: Ml
=02x2461203164... = 4922406... =4922 (4sf) Al (3)
(4 marks)
Question 8: June 09 Q2
[ i —
Q (a) 1.14805 awrt 1.14805 B1 (1)
3
Bl Sy B1
2 8
= .. (3+2(2.77164+2.12132+1.14805)+0) 0 can be implied M1
= i;’(3+:(:.77164+ 2.12132+1.14805)) ft their (a) Alft
3r
=E>f15.08302 .. =8.884 cao Al (4)
s 35in[%}
(c) j3cos[l]d1'= = M1 A1
3 1
3
= 95in{ l]
3
4
A=[9sin(%)i| S =9-0=9 cao Al (3)
= 0
(8]
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Question 9: Jan 10 Q2

Trapezium Rule

Question
Number Scheme Marks
(a) 13862291 awrt 1386.2291 |B1B1  (2)
1
®) 4% 3x05( .. B1
= . (0+2(0.608+1.386+2.291+3296+4 385)+5.545) M1
= 0.25(0+2(0.608+1.386+2.291+3.296 +4.385)+5.545) f their (a) | Alft
=025%29.477 .. ~7.37 cao | At (4)
©0) jxlnxdxzilnx—fixldx M1 A1
2 2 x
=£mx—ffdx
2 2
X mx-I (+0) M1 A1
2 4
2 374 1
@) |Zmx-Z- =(81n4—4)—(——] M1
2 4|, 4
gk 2
4
=8(2ln2)—$ In4=2In2 seen or implied | M1
=%(641n2—15) a=64.b=-15 | Al 7
[13]
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Question 10: June 10 Q1

Trapezium Rule

%‘:]er:gg? Scheme Marks
(a) .\'(%]z 1.2247, y[%)=l.1180 acceptawrt4dp. |[BIBl ()
(b)(i) I t[%](l.3329+3x1.2247+1) BI for l—’:— B1 M1
~1.249 cao | Al
(ii) [l] 1.3229+2x(1.2973+1.2247+1.1180)+1) Bl for% B1 M1
1.257 cao | Al (6)
(8]
Question 11: Jan 11 Q7
(IIIL:J?;E;T Scheme Marks
(a) x=3 = y=0.1847 awrt | B1
x=5 = y=0.1667 awrtor + | B1
@)
(b) Iz%[0_2+0.1667+2(O.1847+0.l745)] 1 M1 Atft
B ~0.543 0.542 or 0.543 | A1 (4)
dx
—=2(u—-4 B1
(@ | 5-=2(=4)
;dx—jlx2(11—4)du M1
4+\/(x—l) u
=I(2-§Jdu Al
u
=2u—8lnu M1 A1
F=—2 =3 =3 —ag—R B1
[2u-81nu]; =(12-81n6)—(10-81n5) M1
5
=2+81n(—) Al
6
(8)
[14]
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Question 12: June 11 Q4

Trapezium Rule

Question c
Nisinher Scheme Marks
(a) 0.0333, 1.3596 awrt 0.0333,
1.3596 BLR @
142
®) Arca(R)a»ExT[ i) Bl
~ ... [0+2(0.0333+0.3240+1.3596)+3.9210 M1
~1.30 Accept Al 3)
13
2 du
=x* 2 —:2
(c) u=x"+2 = = > Bl
mea(R)=j°‘2fh1(x2+2)dr Bl
Ix’ln(xz+2)dx=jx21n(x2+2)xdx=_[(u—2)(lnu)-zldu Ml
e
Hence Arca(R)—zjl2 (v—2)nudu * Al @
cso
R ([ u? 1
(d) I(u-l)lnudu= —=2u |lnu- || —-2u |—du +M1 Al
\ 2 £l 2 u
2 r
= L—2:1)111::— il——l)c:lu
2 J\2
= £—2u)lnu—(£—2u] (+C) M1 Al
\ 2 4
11( 2 2 g
Area(R)=—|:("——2u]lnu—(i—2u]]
2|\ 2 4 .
=1[(8-8)ln4-4+8—((2-4)ln2-1+4)] T™I1
=1(2In2+1) In2+1 | Al (6)
(15]
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