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1.
Use identity cos2 A + sin2 A = 1 ( cos2 A = 1 – sin2 A
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And substitute into cos2x = cos2x – sin2x

cos2x = 1 – 2sin2x

sin2x = 1/2(1 – cos2x)


Separating variables: 
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Hence y = 
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Substitute x = 0.1, y = 0.2 to obtain c = 0.19966… = 0.200 (3 s.f.)
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i.e. y = 
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Note: alternative solution using integration by parts: y =
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2.
a)
Expand binomial
(1 + x)n = 
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b)
Substitute x = 10–2 into expansion from a) to obtain:
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Hence 
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 = 3.3166 (5 s.f.)
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3.
a)
Attempt integration by parts
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with u = x
v' = ex 
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= xex – ex + c
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b)
Attempt integration by parts twice
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= x2ex – 2(xex – ex)   substitute answer from a)
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= x2ex – 2xex + 2ex + c
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4.
a)
Use scalar product formula a.b = a1b1 + a2b2 + a3b2
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Vectors are perpendicular ( a.b = 0
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Hence ​–1 ( 1 + 1 ( c + 1 ( 1 = 0
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Answer c = 0
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b)
Form 2 simultaneous equations:



1 + 3( = 1 + ( 
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2+ 2( = ( 












M1



Solve simultaneous equations to find ( = 2 or ( = 6
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Substitute one of these back into the appropriate line equation to find 



position vector of intersection point: 7i + 6j + 7k
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c)
Use formula a.b = a1b1 + a2b2 + a3b3 = |a||b|cos( with 3i + 2j + 3k and i + j + k
M1


i.e. cos( = 
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( ( = cos-1(8/(66) = 10.024… = 10.0° (3 s.f.)
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5.
a)
Write as f(x) = 
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Therefore x + 1 = (x + 2)A + (x – 1)B
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Substitute x = 1, or similar method, (to find A = 
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3

)





M1


Substitute x = –2, or similar method, (to find B = 
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Hence f(x) = 
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b)
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Substituting x = 2, 
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c)
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6.
a)
Substitute x = 
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 into x2 + y2 + 2x + 4y + 1 = 0
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Simplify to quadratic y2 + 4y + 
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Use quadratic formula to solve for y



Hence coordinates (0.5, –0.67712…) and (0.5, –3.3228…)

= 
(0.5, –0.68)
 and (0.5, –3.32)
(3 s.f.)
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b)
Differentiating implicitly,



2x + 2yy' + 2 + 4y' = 0
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y'(2y + 4) = –2x – 2
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( y' = 
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c)
Substituting coordinates (0.5, –0.67…),



y' = 
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Substituting coordinates (0.5, –3.3…),



y' = 
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d)
y = 1.1…x + c



Substitute (0.5, –3.3…) to find c
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c = – 3.8898… = 3.89 (3 s.f.) 

and hence y = 1.13x – 3.89 (3s.f.)
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7.
V 
= 
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V = 
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I 
= 
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I 
= 
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Therefore V = 
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a)
Curve sketch which cuts the y-axis at y = 3
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b)
The area is 
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2.
a)
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y = 1 + 2x, 
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b)
Using the trapezium rule correctly, with n = 3. i.e. 
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Using f(1), f(2), f(3) or f(4)
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h = 1; [x0 =
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Estimated area = 
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3.
a)
Using (1 + x)n = 1 + nx + n(n – 1) x2 + (         |x| < 1
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Substitute in for n = –3
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= 1 – 3x + 6x2 –10x3
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b)
(4 + 4x)–3 = 4–3 (1 + x)–3










M1



( (4 + 4x) –3 = 
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4.
a)
t = x –1
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Substitute in




(  y = (x – 1)2 + 2 
[= x2 – 2x + 3]
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b)
Using chain rule
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Using 
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c)
i)
Gradient = 
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dx

, substitute in t = (/4







 = (1 – sin(/4)/(3sin2((/4)cos(/4)
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 = 
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ii)
gradient of normal at t = (/4 is 
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y = 
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When t = (/4 (=0.785…), x = 1 + (/4 (=1.785…), y = (/4 +cos (/4 (= 1.492…)
A1




Substitute in




(/4 + cos (/4  = 
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c = (/4 + cos (/4  – 
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Therefore equation of normal is y = 
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or y = –3.62x + 7.96 (3 s.f.)
5.
a)
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( 7 = A(2x + 1) + B(x + 6)
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Use x = –6


( 7 = –11A  ( A = –
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Use x = – 
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b)
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6.
a)
r1 – r2 
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b)
Calculate Modulus = (22 + 62 = (40
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c)
–i + 2j + k + ([2i – 6k] or i + 2j – 5k + ([2i – 6k]
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d)
Using a.b = abcos( = a1b1 + a2b2 + a3b3
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Substitute in   (40(30 cos( = 2 + 30 = 32
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(cos( = 
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(( = 22.517… = 22.5( (3 s.f.)
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7.
a)
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Apply limits = [0] – 
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b)
I = 
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(I = exsinx – 
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Let J = 
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c)
xsinx = ycosy
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attempt to use product rule









M1




[image: image96.wmf][

]

sincoscossin

dy

xxxyyy

dx

+=-










A1A1



( 
[image: image97.wmf]sincos

cossin

dyxxx

dxyyy

+

=

-












A1
(5)
(75)

	Mark Scheme 3
	Matching the syllabus written by

EDEXCEL Curriculum 2004+

	Calculators Allowed
Where appropriate leave your answers to 3 s.f. 
	

	( ZigZag Education 2004
	Core Mathematics – C4


1.
a)
The curve is an inverted exponential which crosses the y-axis at y = 1
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and the x-axis at x = ln (3/2) ( 0.405…
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b)
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Substituting in limits;
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= (9 – 2e3) – (6 – 2e2) = 3 – 2e3 + 2e2 = –22.392… 



( Area = –22.392… = 22.4 (3 s.f.) below x-axis
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2. 
a)
Use binomial theorem with suitable substitution
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3.
a)
Using chain rule 
[image: image106.wmf]dydydt

dxdtdx

=´

, where 
[image: image107.wmf]dx

dt

= 2sintcost and 
[image: image108.wmf]dy

dt

= – sint


M1A1A1



(
[image: image109.wmf]sin1

2sincos2cos

dyt

dxttt

=-=-











A1
(4)


b)
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c)
x = sin2t                   y = 1 + cost



x = 1 – cos2t            ( cost = y – 1
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                           cos2t = (y – 1)2
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Using sin2t + cos2t = 1



x = 1 – (y – 1)2
or further simplified i.e. x = 2y – y2
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a)
u = cosx
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b)
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A = 11x
    
B = x

Thus 2sinxcos5x = sin11x + sinx
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5.
a)
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x + 1 = A(x – 1)(x + 2) + B(x + 2) + C(x – 1)2



When x = 1, 2 = B ( 3
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(B = 
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When x = –2, –1 = C ( (–3) ( 2
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Since 0 = A + C
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Area = 
[image: image133.wmf]5

4

()

fxdx

ò












M1





[image: image134.wmf]5

2

4

121

9(1)3(1)9(2)

dx

xxx

éù

+-

êú

--+

ëû

ò





= 
[image: image135.wmf]5

4

121

ln|1|ln|2|

93(1)9

xx

x

---+

-










A1A1A1




= 
[image: image136.wmf]111121

ln4ln7ln3ln6

969999

æöæö

-----

ç÷ç÷

èøèø





= 
[image: image137.wmf]141112

lnln

976929

æöæö

--+

ç÷ç÷

èøèø





= 
[image: image138.wmf]181

ln

9718

æö

+

ç÷

èø













A1
(5)


6.
a)
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e
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e

x

x

-

=

=

ò

= 51.8799.. = 51.9 or better correctly substituting limits
M1A1A1(3)

b)
i)
h = 1; y0 = e–1; y1 = e–2; y2 = e–3; y3 = e–4; 
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Area = 
[image: image140.wmf]1

2

[e–1 + e–4 + 2(e–2 + e–3)] = 0.37821… = 0.378 (3 s.f.)


M1A1(4)



ii)
In each interval an estimate of the area of the region is obtained



by joining successive points on the curve with a straight line.




Any two points connected form a region which includes a section above the line.



Thus the area calculated by the trapezium rule is an over estimate.




Suitable diagram.

















M1



To improve accuracy, need to take more intervals.




A1
(2)

c)
These two graphs are reflections of each other in the y-axis



A1
(1)
7. 
a)

[image: image141.wmf]AB

uuur

 = (i + 2j + k) – (–i – 2j + k)








M1



[image: image142.wmf]AB

uuur

 = 2i + 4j
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b)
Magnitude 
= 
[image: image143.wmf]222
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= 
[image: image144.wmf]141
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= 
[image: image145.wmf]6













A1
(3)
            

[image: image146.wmf]OA
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c)
Distance 
= 
[image: image147.wmf]22
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= 
[image: image148.wmf]20
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= 
[image: image149.wmf]25
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d)
i + (3i = 3i + (i

i(1 + 3() = i(3 + ()


(1 + 3( = 3 + (    (










M1


2j + (2j = 2j +(2j


j(2 + 2() = j(2 + 2()










M1


( ( = (

Substitute into (

1 + 3( = 3 + (

( 2( = 2


( =1 ( ( = 1











A1


( (3 + ()k = (1 + A()k


( 3 + 1 = 1 + A



( A = 3












A1
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e)
a1b1 + a2b2 + a3b3 
= (1)(3) + (2)(2) + (1)(3) 
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= 10










A1


(a( = 
[image: image150.wmf]94114
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(b( = 
[image: image151.wmf]14914
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14cos( = 10











B1

cos( = 
[image: image152.wmf]5
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 = 44.415… = 44.4(  (3 s.f.)
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	Mark Scheme 4
	Matching the syllabus written by

EDEXCEL Curriculum 2004+

	Calculators Allowed
Where appropriate leave your answers to 3 s.f. 
	

	( ZigZag Education 2004
	Core Mathematics – C4


1.
x2 = 9cos22t
y2 = 9sin22t





squaring and adding











M1


( x2 + y2 = 9cos22t + 9sin22t = 9(cos22t + sin22t) = 9





M1A1


( Circle, with centre (0, 0), radius 3








A1A1A1(6)
2. 
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Sub in 0.1 and 0.2 to work out c
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 = 1.19 (3 s.f.)








A1
(5)
3.
a)
Using binomial expansion
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b)
Sub in: 
1 – 0.01 –
[image: image159.wmf]3
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4.
a)
Integration by parts
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I = 
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( I = –x cos x – 
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 = –x cos x + sin x + c
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b)
I2 = 
[image: image168.wmf]2
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I2 = x2 sin x – 
[image: image171.wmf]2sin
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 = x2 sin x – 2I
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= x2 sin x + 2x cos x – 2 sin x + k
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5.
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b)
Substitute into equation above to find the gradient
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i.e. Gradient = 
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c)
m1m2 = –1
( m2 = 6
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y = 6x + c


Sub in t to find that x = 0 and y = 
[image: image179.wmf]2
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( c =
[image: image180.wmf]2
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6.
a) 
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Substitute in limits correctly; 
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= 155.86… – 3.3849…

= 152.48… = 152.5 
(1 d.p.)
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h = 1, n = 4 ( A = 
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(0.26894...2(0.11359...0.045834...0.0176

68...)0.0066379...)

2

++++




A1
                    = 0.31488… = 0.315 (3 s.f.)
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The trapezium rule gives an over-estimate 
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of the integral.



Shading between curve and line segment.
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7.
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d)
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12x = A(2x + 1) + B(x + 1)
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(x + 1)–1 = 1 – x + x2 + . . .

–1 < x < 1
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(2x + 1)–1 = 1 + (–1)(2x) +
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	Mark Scheme 5
	Matching the syllabus written by

EDEXCEL Curriculum 2004+

	Calculators Allowed
Where appropriate leave your answers to 3 s.f. 
	

	( ZigZag Education 2004
	Core Mathematics – C4


1. 
Using  V = 
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Substitute in limits
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2.
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Sub in x = 1, y = 2 
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b)
Sub in t = 
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y = –3x + c
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4.
a)
I = 
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b)
u = sin x
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Sub in limits ( I = 
[image: image231.wmf]10
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5.
a)
D2 = (b – 1)2 + (b + 1)2 + 122
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Equate to 142
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2b2 + 146 = 196
( b = +5 or –5
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a . c = 2 – 1 ​– 2 = –1
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i + j + k (or other correct position) + ((
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for the j we have: 1+(–2(16)=–31 so consistent and so can pass through that point
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( position is 17i – 31j – 47k i.e. D = 47
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6.
a)
i)
Multiply equations for same coefficients:




3x = 6cost




2y = 6sint
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Square both sides to give




9x2 = 36cos2t




4y2 = 36sin2t
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9x2 + 4y2 = 36cos2t + 36sin2t
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Using sin2t + cos2t = 1, Cartesian equation is 9x2 + 4y2 = 36



M1A1(5)


ii)
Differentiate implicitly
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36x ( A(x + 2) + B(2x + 1)









M1



Let x = –2
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b)
f(x) = 12[–(2x + 1)-1 + 2(x + 2)-1]
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