January 2007
6666 Core Mathematics C4
Mark Scheme

edexcel

Question Scheme Marks
Number
** represents a constant
- S Takes 2 outside the
) -2 5X 1 5X b k . f
1. f(x)=(2-5x)2 =(2) " |[1-=-| =—]1-= racket to give any o B1
— 2 4 2 (2)“or .
Expands (1+**x)? to
give an
unsimplified Ml
_2)(— —2)(=3)(= ‘ 1+(=2)(" * x);
:%{1 +(—2)(**X);+( 2;(' 3)(**X)2+( 2)(3?)( 4)(**X)3+...
- - A correct unsimplified
{ .......... } expansion | A1
with candidate’s
(* * X)
5x —2)(—3) ,_sx =2)(-3)(-4) , _s«
:%{1 TR ;<' ) eoeye 4 | )(3')( >(%3+__}
2 3
=141+ 5x; + ox” | 125x +...
4 2
Anything that
1 5x_ 75x* 125%° cancelsto 1, 5x. Al;
=— 4 - + + 4 4 ’
‘o 0 ° Simplified 2 + 1< | A]
plified 5% + 12
A 11x;+ 4ﬂ 2415 = x% +
4 16
[S]
5 marks
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ﬁﬂ;sgleorn Scheme Marks
Aliter
1. f(x)= (2-5x)7
Way 2
1or(2)? | Bl
Expands (2 -5x)?to
givean | \rq
-2 -3 (% % . (_2)(_3) 4 1% % ,\2 uHSimplifed
_ (2) +(_2)(2) ( X)!+T(2) ( X) (2)—2 _,’_(_2)(2)—3(* * X),
(=2)(=3)(=4) 15y 5% % 13
" 3! @707+ A correct unsimplified
{ .......... } expansion | A1
with candidate’s
(* * X)
(207 +(-2)(2)*(-5x):+ =) 2) 45wy
+ —(_2)(;3')(_4)(2)5(—5@3 +...
_ FH(2)@)(=5%);+(3)(7)(25x*)
+ (—4)(L)(-125%%) + ...
Anything that
1 5x_ 75x* 125%° cancelsto 1, 5x. Al;
=— + - + + + 4 4 ’
4 4 16 8 . . 2 3
Simplified 2% + 12< | Al
A + 11x; + 4ﬂ x> +15 S s
4 4 16 8
[S]
5 marks

Attempts using Maclaurin expansions need to be referred to your team leader.
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Question

Number Scheme Marks
3 1 ? c Use of V J. 2 d
T seof V=rn X.
2.(a) | Volume =n 1[3(1+2X)j dx = 5-[ T2 dx Y B1
-+ *%( +2x) Can be implied. Ignore limits.
) Moving their power to the top.
()| (Do not allow power of -1.)
B (5} J. (1+2x) " dx Can be implied. Ml
: Ignore limits and %
(nj_“ 1 2x)" : Integrating to give +p(1+2x)" | M1
92 |, “1(1+2x)" | Ag
(v,
_ (Ej N e
9)1\2(2)) (2(3)
s
(2]
Use of limits to give exact
- values of | A1 aef
12 Zor 3% or 2= or aef
[S]
(b) From Fig.1, AB = 1 —(-1) = 2units
As 2units = 3cm
then scale factor k =— = 4.
(2)
Hence Volume of paperweight = (4)3 (%j (4)3 x (their answer to part (a)) | M1
v= 187 oo~ 16.75516... cm’ Storawrt 16.8
3 . o Al
- or 2 or aef
2]
7 marks

Note: % (or implied) is not needed for the middle three marks of question 2(a).
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Question Scheme Marks
Number
Aliter
3 2 3 ~ )
2. (a) Volume =nJ. 1 dx = nJ.—1 5 dx UseofV—n'[y dx. B1
3(1+2x) (3+6x) . -
—+ % Can be implied. Ignore limits.
Way 2
1 Moving their power to the top.
_ (n)J‘(:,’ + 6x)72 dx (Do not allow power of -1.) Ml

PN
=() (—1)(6)}

_1
4

= (m) —2@+6x)" |

Y

Can be implied.
Ignore limits and =

Integrating to give +p(3+6x)" | M1
—%(3 + 6X)71 Al

Use of limits to give exact
values of | A1 gef

3 2
Zor 3 or 2% or aef

N

[5]

Note: 7 is not needed for the middle three marks of question 2(a).
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Question Scheme Marks
Number
3.(a) X=7cost —cos7t, y=7sint-sin7t,
Attempt to differentiate x and y
with respect to t to give
& i ' Ml
X _ _7sint+ 7sin7t, &Y~ 7cost — 7cosTt a inthe form+Asint + Bsin7t
dt dt % in the form+Ccost + Dcos 7t
Correct & and & | Al
. dy 7cost - 7cos7t ) , v
“dx | 7sint+ 7sin7t Candidate’s 5 | BL
[3]
®) When t=2, m(T) _dy 700?% — 700_3% : Substitutes t = Z or 30°into their
6 dx —7sinf+ 7sin’E dy : M1
< expression;
75 (_ 75 ) 73 to give any of the four undgrlined
S 2 ) = — _J3 =awrt -1.73 expressions o Al cso
5% = - (must be correct solution only)
1 1 Uses m(T) to ‘correctly’ find
Hence m(N) = 5 F- awrt 0.58 m(N). Can be ft from “their | AW/ oe.
B 3 tangent gradient”.
When t=2%,
The point (4/3, 4
x=7cos§—cos%=¥—(—§)=%=4\/§ u B

y=7sinZ-sinfZz=1-(-1)=%=4
N: y—4=ﬁ(x—4\/§)
N: yzﬁx or yzgx or 3y=+/3x

or4:%(4\/§)+c = c=4-4=0

or yzgx or 3y =+/3x

Hence N: y =%x

43

or(awrt 6.9, 4)

Finding an equation of a normal
with their point and their normal | M1
gradient or finds c by using

y = (their gradient)x + "c".

Correct simplified

EXACT equation of normal. Al oe
This is dependent on candidate
using correct (4\/5 , 4)
[6]
9 marks
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Question Scheme Marks
Number
Aliter
3. (a) x=7cost —cos7t, y=7sint-sin7t,
Way 2 Attempt to differentiate x and y
with respect to t to give % in the
Ml
X 7sint+ 7sin7t, Y _ 7cost - 7cos Tt form+Asint + Bsin7t
dt % in theform+Ccost + Dcos 7t
Correct % and & | Al
dy 7cost-7cos7t —7(-2sin4tsin3t) . , ¥
== = = tan4t v
dx  —7sint+7sin7t | —7(2cos4tsindt) Candidate’s o | Bl v
3]
(b) dy Substitutes t = £ or 30° into their
When t=—, m(T)=—=tan4*; p . M1
dx - expression;
2 (73) (1) to give any of the three underlined
- 2(-3)(1) = /3 =awt ~173 expressions oe | Al cso
2 (must be correct solution only)
1 1 Uses m(T) to ‘correctly’ find
Hence m(N) = 5 or N awrt 0.58 m(N). Can be ft from “their | AW/ oe.
B tangent gradient”.
When t=1%,
The point 4\/5, 4
x=7cos%—cos7—g=¥—(—§)=¥=4\/§ u Bl
, ) or(awrt 6.9, 4)
y:7smg—sm%:%—(_%):%:4 \dWit 0.9, %)
Finding an equation of a normal
oy A Ay with their point and their normal | M1
Noy-4=7 (X 4\/5) gradient or finds ¢ by using
= (their gradient)x + "c"
Correct simplified
) 1 A 73 EXACT equation of normal. Al oe
N: y=px or y=3x or 3y=v3Xx This is dependent on candidate
using correct (4\/5 , 4)
or4==L(4/3)+c = c=4-4=0
Hence N: yzﬁx or y=-3X x or 3y=+3x J3x
[6]
9 marks
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Beware: A candidate finding an m(T) = 0 can obtain Alft for m(N) — oo, but obtains MO if they write
y—4 = oo(x—4+/3). If they write, however, N: x = 44/3, then they can score M1.

Beware: A candidate finding an m(T) = « can obtain Alft for m(N) = 0, and also obtains M1 if they write
y—4=0(x-4y3)ory=4.
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Question

Number Scheme Marks
4 2x -1 __A . B
@ G @x—3) - -1 T (2x-23)
Forming this identity.
2x-1=A(2x-3)+B(x-1) NB: A & B are not assigned in | M1
this question
Let x=%, 2=B(4) = B=4
Let x=1, 1=A(-1) = A=-1 either one of A = -1 or‘B =4.] Al
both correct for their A, B. | Al
iving —1— 4+ —2
EVINE 2 T 2x—3)
3]
dy J‘ (2x-1) Separates variables as shown
—= = | ——————dx
(b) & (c) j y (2x —3)(x - 1) Can be implied | D1
-1 4 Replaces RHS with their partial
= + dx
.[ (x-1) (2x-3) fraction to be integrated. M1V
At least two terms in In’s | M1
s Iny = —In(x-1) + 2In(2x-3) + ¢ At least two In terms correct | Al
All three terms correct and ‘“+¢’ | A1
[5]
y=10,x=2 gives c=1In10 c=In10 | Bl
S ny = —In(x-1) + 2In(2x-3) + In10
Iny = —In(x—=1) + In(2x —3)* + In10 Using the power law for M1
logarithms
2
Iny =1In (M] +1n10 or Using the product and/or quotient
-1 laws for logarithms to obtain a M1
10(2x — 3)? single RHS logarithmic term
Iny=In (x—1) with/without constant c.
10(2x — 3)? 10(2x — 3)? .
= 2TV _ e Y) f
(x—1) (x—1) or act. 1Sw | A1 aef
[4]
12 marks
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Question

Number Scheme Marks
Aliter
4. J’ dy _ (2x 1) X Separates variables as shown BI
(b) & (¢) y (2x =3)(x—1) Can be implied
Way 2
_ J‘ -1 N 4 dx Replaces RHS with their partial M1~
(x=1) (2x-3) fraction to be integrated.
At least two terms in In’s | M1
s Iny = —In(x-1) + 2In(2x-3) + ¢ At least two In terms correct | A1+
All three terms correct and ‘“+¢’ | Al
See below for the award of B1 decide to award B1 here!! | Bl
Iny = —In(x—1) + In(2x =3 + ¢ Using the power law for M1
logarithms
Using the product and/or quotient
ny = In (2x-3)* Le laws for logarithms to obtaina | \ -,
x—1 single RHS logarithmic term
with/without constant c.
2
Iny = In(wj where ¢ =InA
n (2x-3)? e N (2x-3)?
or & - [ . ] —e [ - ] e
_ A(2x-3)
(x=1)
=10, x=2 gi A=10 _ award
y X gives A =10 for Bl abOVC
2 2
_ 10(2x - 3) _10(2x - 3) or aef & isw | A1 acf
(x-=1) (x-=1)
[S] & [4]

Note: The B1 mark (part (¢)) should be awarded in the same place on ePEN as in the Way 1 approach.
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Question Scheme Marks
Number
Aliter
dy J‘ (2x-1) Separates variables as shown Can
—= = | —————dx
(b) & (c) I y (2x —3)(x - 1) be implied | 51
Way 3
1 2 . : :
_ J' + g Replaces RHS with thelr partial M1~
(x-1) (x-3 fraction to be integrated.
At least two terms in In’s | M1
sny = —In(x-1) + 2In(x-32) + ¢ At least two In terms correct | A1 «/
All three terms correct and ‘+ ¢’ | A1
[5]
y=10,x=2 gives c=In10-2In({)=In40 =In10-2In($)orc =In40 | B1 oe
sny = —In(x-1) + 2In(x-2) + In40
Iny = —In(x=1) + In(x = £)* + In10 Using the power law for | -/
logarithms
2
Iny =In Lﬂj +1n40 or Using the product and/or quotient
(x=1) laws for logarithms to obtain a M1
40(x-3) single RHS logarithmic term
Iny =In _ with/without constant c.
(x=1)
_3)2 3
y = M M or aef. iSW Al aef
(x=1) (x-1)

[4]

Note: Please mark parts (b) and (c) together for any of the three ways.
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Question

Number Scheme Marks
5.(a) sinx + cosy = 0.5 (eqn =)
My q Differentiates implicitly to include
= < cosx—siny—y:O (eqn#) dy M1
XX dx +sin yd— (Ignore ( :) )
dy _ cosx COos X
dx siny siny Al cso
[2]
Candidate realises that they need
to solve ‘their numerator’ = 0
dy 0 cosx _ 0 . dy . .
(b) ax = siny = COSX = ...or candidate sets < =0 in their | M1~/
(eqn #) and attempts to solve the
resulting equation.
.. bothx=-%,% or x=490" or
giving x=-% or x=1% — } Al
: : awrt x = +1.57 required here
When x = -7, sin(—%) +cosy =0.5 Substitutes either their M
When x = %, sin(%)+cosy = 0.5 X =3 or x = —3into eqn *
= cosy = 1.5 = y has no solutions Only one of y = ZE —_ﬂ or 120° Al
= cosy=-05 = y=2or - or =120 or awrt -2.09 or awrt 2.09
. Onl t dinates of
In specified range (x, y) = (%, %) and (%, - %) i efa(; or e es2:> Al
(2’ 3 ) and (_ _T)
Do not award this mark if
candidate states other
coordinates inside
the required range.
[S]
7 marks
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CNQS;SSL()rn Scheme Marks
6. y — 2x — ex In2
(a) % =In2.e*" % =In2.e" | Ml
X X
Way 1
Hence :—i =In2.(2*)=2"In2 AG 2*In2 AG | Al cso
[2]
Aliter
x Takes logs of both sides, then uses
Iny =In(2*) leadsto Iny =x1In2 ’
(@) y ( ) cadsto ny the power law of logarithms. ..
Way 2 Ml
1dy n2 ... and differentiates implicitly to
y dx give 12 =In2
Hence % =yln2=2"In2 AG 2°In2 AG | A1 cso
[2]
Ax 29 | M1
2 dy 2
b =20 = =L =2x 2" In2 ()
(b) y ix 2x2%n2 |
or 2x.y.In2 if'y is defined
Substitutes x = 2 into their %
- y _ 4 z(
Whenx =2, — - =2(2)2"In2 which is of the form +k 20" | M1
or Ax 2
j—y = 64In2 =44.3614... 64In2 orawrt44.4 | Al
X
[4]
6 marks
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Question Scheme Marks
Number
Aliter
6. (b) Iny = In(2x2) leadsto Iny = x* In2
Way 2
. lj—yzAx.InZ M1
2 d—y — 2x.In2 3; dX
y & 2 oxin2 Al
y dx
. A . dy
Substitutes x = 2 into their —-
Whenx =2, I = 22)2¢In2 I & M1
> dx which is of the form +k 2™
or Ax 29
:—y = 64In2 =44.3614... 64In2 orawrt44.4 | Al
x -
[4]
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Question

Number Scheme Marks
7. a=0A=2+2j+k :\O—A\=3
b=0OB= i+ j—4k :\@\:Jﬁ
BC = +(2i + 2j + k) =[BC| = 3
AC =+ (i+ j-4k) =[AC| =18
(a) c=0C=3i+3j-3k 3i +3j -3k | Bl cao
[1]
(b) 2\ (1
OA eOB=|2|e¢ 1 |= 2+2-4=0 or
1) (-4
L -1 (2 An attempt to take the dot product
BOeBC=|-1/¢2/= 2-2+4=0 or between either OA and OB
4) 1 OA and AC ,AC and BC M1
o 1 2 or OB and BC
ACeBC=| 1 |e2|=2+2-4=0 or
-4) \1 Showing the result is equal to zero. | Al
-2 1
AOeAC=|-2|e| 1 |= =2-2+4=0
1) |-4
and therefore OA is perpendicular to OB and perpendicular and Al eso
hence OACB is a rectangle. OACSB is a rectangle
Using distance formula to find M1
either the correct height or width.
3 3 3 Multiplying the rectangle’s
Arca = 3x+/18 = 318 = 92 height by its width. | 11
exact value of Al
318, 942, 1162 or aef
[6]
(©) OD =d = 1(3i + 3j - 3k ) 1(3i +3j-3k) | BI

[1]
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Question

Scheme Marks
Number
using dot product formula
ﬁ:i(%i +1j+3k) & Eézi(%i +3) - 3k) Identifies a set of | 1y
(d) . o . _ _ two relevant vectors
or BA=+(i +j +5k) & OC=x+(3i +3j —3k) Correct vectors + | Al
Way 1
0.5 15 Applies dot product
05| 15 s 3 15 formula on multiples | dM1
25| |_15 " n T4 1 of these vectors.
cos D = (i) AN N (i) 4 4 4 (i) - Correct ft.
V27 _ V27 27 _’3 application of dot | A1~/
2 2 4 product formula.
1 Attempts to find the
D = cos™ (—gj correct angle D | ddM1+/
rather than 180" -D.
. 109.5 or
D=109.47122... awrt109° or 1.9 Al
[6]
Aliter | using dot product formula and direction vectors
o L Identifies a set of | 1y
(d) dBA=+(i +j +5k) & dOC==(i +]j —k) two direction vectors
Correct vectors + | Al
Way 2
1 Applies dot product
formula on multiples | dM1
T o1 of these vectors.
-1) \5 1+1-5 1 Correct ft.
cos D = (+) J3 .27 (%) 327 (%) 3 application of dot | A1~/
product formula.
1 Attempts to find the
D =cos™ [_5) correct angle D | ddM1+
rather than 180" -D.
D =109.47122... 1095 or

awrt109 or 1.91°

[6]
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Question

Scheme Marks
Number
Aliter | using dot product formula and similar triangles
- L Identifies a set of two M1
(d) dOA=(2i +2j +k) & dOC=(i +]j —k) direction vectors
Correct vectors | Al
Way 3
5 1 Applies dot product
formula on multiples | dM1
2|1 of these vectors.
cos (4D) = 1)1 _2+2-1_ 1 Correct ft.
2 J9 3 J9 .3 J3 application of dot | A1/
— product formula.
Attempts to find the
af 1 correct angle D by
D =2 cos (ﬁ] doubling their angle ddM1+"
foriD .
) 109.5 or
D=109.47122... Awrt109° or 1.91° Al
[6]
Aliter | using cosine rule
(d) DA=1i +1j +%k , DC=23i +3j -3k ,AC=i+ j -4k
Way 4

o - 27 jpe| -3 [rc - vie

| =

D = cos™ [—1J
3

D=109.47122.."

Attempts to find all
the lengths of all

three edges of
AADC

All Correct | Al

MI1

Using the cosine rule
formula with correct | dM1
‘subtraction’.
Correct ft application
of the cosine rule | Alv
formula

Attempts to find the

correct angle D | ddM1+
rather than 180" -D.

109.5 or

. Al
awrt109 or 1.91°

[6]

54




edexcel

Question

Scheme Marks
Number
Aliter | using trigonometry on a right angled triangle
(d) DA=1i +1j +5k OA=2+2j+k AC=i+ j-4k
Way 5
S Attempts to find two
Let X be the midpoint of AC out of the three | M1
lengths in A ADX
IDA| = */_ . |PX =1[oA| = g [AX| = 1[AC| = 318
(hypotenuse), (adjacent) , (opposite) Any two correct | Al
Uses correct
11 s i heahtoa to find 1D | TM!
sin(4D) = % , cos(£D) = % or tan(4D)=-2- sohcahtoa to 1.n 2
NZr NZT 3 Correct ft application | , Na
of sohcahtoa
s Attempts to find the
Ve correct angle D by
2
cg. D=2tan [ 3 J doubling their angle ddM1y
for]D .
109.5 or
=109. . Al
D =109.47122 awrt109 or 1.91
[6]
Aliter usmg trigonometry on a rzght angled similar trzangle 0OAC
(d) OC=3i +3)j -3k OA=2+2j+k AC=i+ j-4k
Way 6 Attempts to find two
v = = out of the three
‘OC‘ V1, ‘OA‘ 3, ‘AC‘ V18 lengths in AOAC
(hypotenuse), (adjacent), (opposite)
Any two correct | Al
Uses correct | M1
hcah find 1D
sin(1D) = V18 , cos(tD)=—> or tan(iD)= V18 sohcahtoa to find 3
J27 V27 Correct ft application
of sohcahtoa | Al
Attempts to find the
J18 correct angle D by
)
cg- D=2tan ( 3 doubling their angle ddM1+v
for1D .
D =109.47122.. 1095 or |
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awrt109 or 1.91°

[6]
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Question

Number Scheme Marks
Aliter
| c=0C=%(3i +3j - 3k)
7. (b) (i) S
AB =+ (i — j -5k)
Way 2
- A complete method of
[0C|= V(3F + (3 + (-3)* = /(1 + (1% + (-5 =|AB|  proving that the diagonals | M1
are equal.
As ‘&‘z‘A—B‘ =27 Correct result. | Al
) . diagonals are equal and
then the diagonals are equal, and OACB is a rectangle. OACB is a rectangle Al cso
[3]
a=0A=2+2j+k :‘O—A\=3
b-OB= i+ j-4k = |OB|-
BC = +(2i + 2j + k :\ﬁ\:
AC = (i + |- 4k) =|AC| =18
= OC = +(3i + 3j — 3k) :‘OC‘
AB =+(-i—j-5k) = ‘AB‘z
Aliter
(OA)* + (AC)* = (OC)
| or (BC) + (OB)? = (OC) .
7.(b) (1) ) ) , orequivalent
or (OA)” + (OB)" =(AB)
or (BCY + (AC) = (AB)?
Way 3
A complete method of
— (37 +(18) = ( \/E)Z proving that Pythagoras M1
holds using their values.
Correct result | Al
and therefore OA is perpendicular to OB .
or AC is perpendicular to BC o A%]%naﬁg Al cso
and hence OACB is a rectangle. £
[3]
14 marks
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Question Scheme Marks
Number
8. (a)
X 0 1 2 3 4 5
y e' e’ eV e/ e/ e
ory |2.71828... | 7.38906... | 14.09403... | 23.62434... | 36.80197... | 54.59815...
EithereV” , eV and eV
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 ¢’s)
At least two correct | Bl
All three correct | B1
[2]
b .
®) Outside brackets % x1 | BI;
Iz1x1;x{e1+2(ez+eﬁ+em+em)+e4} :
2 For structure of trapezium
rule{............. 4 I
1 Al
=5 221.1352227... = 110.5676113... =110.6 (4sf) 110.6 ca0
3]

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

(b)Iz%.1(e1 +e2)+%.1(e2 +eﬁ)+%.1(eﬁ - eJﬁ)+%.1(eJE +eJﬁ)+%.1(eJE +e4)
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ﬁﬂ;sggorn Scheme Marks
1 dt 1 1 dt
t=38x+1) = —=3.3.(3x+1)? ABx+1)zZort—=A | Ml
dx dx
©) dt w dt
...or tP=3x+1 = 2t—=3 3(Bx+1)72 or 2t— =3 | A]
dx — dx
© dt _ 3 _ 3 dx _ 2t Candidate obtains cither
dx 2.(3x+1): 2t d 3 4 or & in terms of t ...
... and moves on to | AM1
|=J'eﬁ/—(3x+1) dx =J‘et ax :jet'é'dt substitute this into I to
dt 3 convert an integral wrt x
to an integral wrt t.
I:J.gtet dt I%te‘ Al
change limits: changes limitsx — t so BI
whenx=0,t=1& whenx=5,t=4 that 0 >1and 5> 4
4
Hence | = J.%tet dt ; where a=1b=4k=2
1
[5]
u=t = %= Let k be any constant for
(d) { ot t t} the first three marks of this
o= e = V=e part
Use of ‘integration by
parts’ formula in the | M1
kJ‘tet dt =k (tet —J.et.1 dt) correct direction.
Correct expression with a Al
constant factor k.
Correct integration
= k(te'-e') +¢c with/without | Al
a constant factor k
4 2 Substitutes their changed
- j%tet dt = 5{(4e4 — e“)— (e1 —¢ )} limits into the integrand | dM1 oe
1 and subtracts oe.
= 2(3e*) = 2¢" =109.1963... either 2e* or awrt 109.2 | Al
[S]
15 marks

e Note: dMI1 denotes a method mark which is dependent upon the award of the previous method mark
e ddMI1 denotes a method mark which is dependent upon the award of the previous two method marks.
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