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MATHEMATICS C4

1. (a) Let
12)12(

1
22 −

++≡
− x

C
x
B

x
A

xx
M1 (Correct form)

2)12()12(1 CxxBxAx +−+−≡ M1 (correct clearing and
attempt to substitute)

0=x ( )11 −= B 1−=∴ B

2
1=x 4

11 C= 4=∴C A1 (2 constants C.A.O.)
2x CA += 20 2−=∴ A A1 (third constant, F.T.

one slip)
(no need for display)

(b) dx
xxx









−
+−−

 12
412

2

12ln2
1

ln2 −++−= x
x

x B1,B1.B1

)( C+ 7

2. 042 =+++
dx
dy

yy
dx
dy

xx B1 )( y
dx
dy

x +

B1 )4(
dx
dy

y

5=
dx
dy

B1 (C.A.O.)

Gradient of normal
5
1−= M1 (

dx
dy

scandidate'

1−
,

numerical value)

Equation of normal is )3(1 5
1 +−=− xy A1 (F.T. candidate’s value)

5

3. (a) 2sin =αR , 3cos =αR B1 ( 13=R )

13=R , ( ) °°== − 347.33tan 3
21

orα M1 (correct method forα )

A1 ( °= 34α )

(b)
13

1
)7.33cos( =°−x

°°=°− 1.286,9.737.33x B1 (one value)
°°= 8.319,6.107x B1, B1 6
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4. Volume dx
x

x 






 +=
4

1

2
3π B1

dx
x

xx 





 ++=

4

1

2 9
6π M1 (attempt to square, at

least 2 correct terms)
A1 (all correct)

4

1

2
33

ln94
3









++= xx

xπ A3 (integration of 3 terms,

F.T. similar work

x
c

xBAx ++2 )

[ ] 1.193~ln949 −+= xπ
or π48.61 A1 (C.A.O.)

7

5. (a)
t

t
dx
dy

cos4
2sin2−= M1 ( •

•

=
x

y
dx
dy

)

B1 ( tcos4 )

M1 (
2
1

,2,1,2sin −±−=ktk )

A1 ( 2−=k )

t
t

tt
sin

cos4
cossin4 −=−= M1 (correct use of formula)

A1 (C.A.O.)

(b) Equation of tangent is ( )pxppy sin4sin2cos −−=− M1 ( ( )11 xxmyy −=− )

ppypx 2sin42cossin +=+

pp 22 sin4sin21 +−= M1 (attempt to use correct
formula)

p2sin21+= A1
9
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6. (a) ( ) ( ) dxe
e

xdxex x
x

x 2
2

2

2
3

2
1313  −+=+ M1 ( ( )( ) ( )−+ dxxfxxf 313 )

A1 ( ( ) 2,
2
1

,1,2 == kkexf x )

A1 (
2
1=k )

( ) ( )C
ee

x
xx

+−+=
4

3
2

13
22

A1 (F.T. one slip)

(b) d. cos3sin99
2

6

2 −
π

π
B1 (for first line, unsimplified)

B1 (simplified without limits)

θ
π

π
d= 2

6

2cos9 B1 (limits)

d 





 += 2

6
2

2cos1
π

π
M1 ( θθ 2coscos2 ba += )

A1 (
2
1== ba )

2

6
4

2sin9
2

9
π

π

θθ




 += M1 ( bb

b
kk ,2,

2
,2sin ±=θ )

A1 (
2
b

k = )

764.2
8

39
2

3
or−= π

A1 (C.A.O.)

12
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7. (a) kW
dt

dW = ( )0>k B1

(b)  = kdt
W
dW

M1 (attempt to separate

variables)

CktW +=ln A1 (allow absence of C)

1.0ln,1.0,0 === CWt B1 (value of C)

kt
W =

1.0
ln M1 (use of logs or exponentials)

kte
W =

1.0

0007.3=k B1 (value of k)

teW 31.0= A1
7

8. (a)(i) AB = i + 2j – 2k B1 (AB)

(ii) Equation of AB is r = 4i – j +k + λ (i + 2j – 2k) M1 (reasonable attempt to write
equations)
A1 (must contain r, F.T.
candidate’s AB)

(b) (Point of intersection is on both lines)
Equate coeffs of i and j (any two of i,j,k) M1 (attempt to write equations

using candidate’s equation)
λµ +=+ 41 A1 (2 correct equations, F.T.

candidate’s equations)







 ==

3
10

3
1 µλ M1 (attempt to solve)

A1 (C.A.O.)

Position vector is !!!!""""####
3
1

3
1

3
13 +− A1 (F.T. value of µλ or )

(c) angle between !!!!""""#### 22 −+ and !!!!""""#### +− is required B1 (coeffs of λ and µ )

322 =−+ !!!!""""#### , 3=+− !!!!""""#### B1 (for one modulus)

( )( ) =+−−+ !!!!""""####!!!!""""#### .22 × cosθ M1 (use of correct formula)

θcos33221 =−− B1 (l.h.s. unsimplified)

°= 3.125θ A1 (C.A.O.)
13
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9. ( )( ) 2

1

2131 −−+ xx ( ) ( )( ) ( )( ) ( )( )L+−−−+−−++= 2
!2

1
2
3

2
1

2
1 212131 xxx

B1, B1 (unsimplified)
( )( )L++++= 2

2
3131 xxx

L+++=
2

9
41

2x
x B1 ( x41+ )

B1 (
2

9 2x
)

Exparsim is valid for 2
1<x B1

5
10. ( )xx 14492 <+

049142 <+− xx B1

( ) 07 2 <−x B1
7−x is not real B1

contradiction B1 (accept impossibility)







 ≥+∴ xpositiveandrealallfor

x
x 14

49

4


