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Figure 1 shows part of the curve with equation y = e The finite region R, shown shaded in

Figure 1, is bounded by the curve, the x-axis, the y-axis and the line x = 2.

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

0.4

0.8

1.2

1.6

e0.08

12
eO

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.

©)

(a) Use integration by parts to find JxeX dx.

(b) Hence find szex ax .

©)

©)
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Figure 2

Figure 2 shows a right circular cylindrical metal rod which is expanding as it is heated. After
t seconds the radius of the rod is x cm and the length of the rod is 5x cm.

The cross-sectional area of the rod is increasing at the constant rate of 0.032 cm?s ™.

(a) Find 2—1( when the radius of the rod is 2 cm, giving your answer to 3 significant figures.

(4)
(b) Find the rate of increase of the volume of the rod when x = 2.

(4)

A curve has equation 3x? — y? + xy = 4. The points P and Q lie on the curve. The gradient of the
tangent to the curve is £ at P and at Q.

(a) Use implicit differentiation to show that y —2x = 0 at P and at Q.

(6)
(b) Find the coordinates of P and Q.
3
(a) Expand ﬁ where | x| < %, in ascending powers of x up to and including the term
—3x

in x°. Simplify each term.
(®)
(b) Hence, or otherwise, find the first 3 terms in the expansion of \/()4(1;2) as a series in
—3X

ascending powers of x.

(4)
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With respect to a fixed origin O, the lines I; and I, are given by the equations
l;: r=(-9i + 10K) + A(2i + j — k)
lo:r=(3i+j+17K) + u(3i — j + 5k)
where A and u are scalar parameters.

(a) Show that I; and I, meet and find the position vector of their point of intersection.

(6)
(b) Show that I, and I, are perpendicular to each other.
(2)
The point A has position vector 5i + 7j + 3k.
(c) Show that A lies on I;.
1)
The point B is the image of A after reflection in the line I,.
(d) Find the position vector of B.
®)
2 . . :
(a) Express PR in partial fractions.
®)
(b) Hence obtain the solution of
2cotx N = (4-vy%
dx
for whichy=0atx = % giving your answer in the form sec? x = g( y).
(8)
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Figure 3
Figure 3 shows the curve C with parametric equations

X=8cost, y =4sin 2t,

NN

The point P lies on C and has coordinates (4, 213).

(a) Find the value of t at the point P.

The line | is a normal to C at P.

2)
(b) Show that an equation for | isy = —xV3 + 6V3.

(6)
The finite region R is enclosed by the curve C, the x-axis and the line x = 4, as shown shaded in
Figure 3.

(c) Show that the area of R is given by the integral J264 sin®tcost dt.

(4)

(d) Use this integral to find the area of R, giving your answer in the form a + b3, where a and b
are constants to be determined.

(4)
TOTAL FOR PAPER: 75 MARKS
END
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EDEXCEL CORE MATHEMATICS C4 (6666) — JUNE 2008

PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
X 0 0.4 0.8 1.2 1.6 2
l. (a) y eO e0.0S e0.32 e0.72 el.28 eZ Bl (l)
ory 1 1.08329... | 1.37713... | 2.05443... 3.59664... 7.38906...
Area z%x 0.4 ;x[ e’ + 2(e0‘08 +e%% 4 072 4 e1'28)+ e’ ] B1; M1
=0.2x 24.61203164... = 4.922406... =4.922 (4Sf) Al (3)
(4 marks)
u=x = %=1
2. @ |14 .« N
d_e* = v=e
jxe* dx = xe* —j e*.1dx M1 Al
= xe* —.[ e dx
=xe* —e* (+¢) Al (3)
u=x> = %&=2x
) | 1, 5
= e" —> VvV=e¢e
szeX dx = x*e* —Iex.Zx dx M1 Al
= x%* —2_|' xe* dx
=x’e —2(xe* —¢*) +c Al (3)
(6 marks)
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PROVISIONAL MARK SCHEME

%ﬂﬁggp Scheme Marks
3. (a) | From question, Z—? =0.032 B1
{AZﬂ'XZ = d_A:} 27X Bl
dx
dx. dA dA 1 0.016
— ==+ = (0.032)—; {=
dt dt dx ( )27rX { X } M1
When x=2cm, dx _0016
dt 2r
Hence, 3—1‘ =0.002546479... (cmsY) Al cso (4)
(b) | V =zx*(5x) =57z X’ B1
‘Z—V ~157 % BL ft
X
dv  dv dx 0.016
= x = = 157%% {= 0.24x
at ax d Lﬂx]{ } M1
When x=2cm, ?j_\t/ =0.24(2) =048 (cm’s™) Al (4)
(8 marks)
4 (@ | 3-y*+xy=4 (eqgn*)
d d
{%x} 6x—2yd—i+{y+xd—g=g M1 B1l Al
dy 8 —bx-y 8
& 3 x—2y 3 M1
giving -18x — 3y =8x — 16y
giving 13y = 26x M1
Hence, y=2x =>y-2x=0 Al cso (6)
(b) | AtP & Q, y=2x. Substituting into eqn =
gives 3x* —(2x)* + x(2x) =4 M1
Simplifying gives, x’=4 = x==%2 Al
y=2x = y==*4, hence coordinates are (2,4) and (-2,—4) Al (3)
(9 marks)
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PROVISIONAL MARK SCHEME

%ﬂﬁggp Scheme Marks
1 i o 3x)*' 1f, 3x)*
5. a 4-3x) 2 = Hl—— ==|1-— Bl
@ T~ -l ( 4] z[ 4]
3
:%[1+(—§)(**x) +( 2)( )(**x) +.. }
M1; Al ft
with ** «1
1 1 3
=§{1+(—%)(— e EXE o }
_%[1+ X; + Z X%+ :| Al Al (5)
(b) (x+8)[l+%x + %xﬁ...) M1
= Ix+ 2%+
2 16
M1
4+ 3x+ X+ .
= 442X+ %x%... Al; Al (4)
(9 marks)
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PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
-9 2 3 3
6. (a) | Linesmeetwhere: | 0 [+ A] 1 | = |1 |+pu/-1
10 -1 17 5
i: —9+21=3+3u @
Any two of j: A =1-u (2 M1
k: 10-4 =17+5u (3
(1)-2(2) gives: —9=1+5u = u=-2 M1
(2) gives: 1=1--2=3 Al
-9 2 3 3
r=|0|+3 1 or r=|1|-2/-1 M1
10 -1 17 5
-3
Intersectat r=| 3 | or r=-3i+3j+ 7k Al
7
Either check k:
A= 3: LHS=10-41 =10-3=7 B1 (6)
pu=—2: RHS=17+54 =17-10=7
(b) | d,=2i+j-k , d,=3i-j+5k
2 3
Asd,ed,=| 1 |o| -1| = (2x3)+(@x—-1) +(-1x5)=0
1) |5 M1 Al (2)
Then |y is perpendicular to 1.
(c) | Equatingi; -9+2i=5 = A=7
-9 2 5
r={ 0 |+7 1 |=|7]| (=0OA Hence the point A lieson I;.) B1 (1)
10 -1 3
(d) | Let OX =-3i + 3j + 7k be point of intersection
-3 5 -8
AX=0X —0OA=| 3 |—|7|=|-4 M1 ft
7 3 4

OB =0A + AB = OA + 2AX
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Question Scheme Marks
Number
5 -8
OB =|7|+2 -4 M1 ft
3 4
-11
Hence, OB =| -1 | or OB =-11i — j+ 11k Al
11
(12 marks)
2 2 A B
7 a = = + S0 2=A(2+Yy)+ B(2-Y) M1
@25y T epern @y ey
Let y=-2, 2=B(4) = B=1, Lety=2 2=A(4) = A=} M1
ving L+ 3
ivin
giving 2-y) + 2+y) Al cao (3)
2 1
dy = | —d
(b) _[4—y2 y cotx Bl
1 1
2+ 2 _dy= j.tanxdx
2-y) (2+y)
s —1In(2-y) +1In(2+y) = In(secx) +(c) B1M1A1ft
y=0,x=%2 = —%In2+%|n2=ln(wsl(l))+c M1

{O:In2+c = c=—|n2}

—2In(2-y) + 3In(2+y) = In(secx) — In2

1 2+y sec X

Znl 22X | o nl =22

5 n(Z—yj n( 5 j M1

.n[ﬂj _ g.n(ﬁj
2—y 2
2+ secx

In[—yj = In(—j M1
2—y 2

2+y  sec’x
2—-y 4
8+4
Hence, sec’x = T; Al (8)
(11 marks)
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%ﬂﬁggp Scheme Marks
8.  (a) | AtP(4,2\3) either 4=8cost or 2./3 =4sin2t M1
=only solution is t=Z where 0,, t,, Z Al
(b) | x=8cost,  y=4sin2t
d—X=—83int, ﬂ=80052t M1 Al
dt dt
8 2z
At P, d_y:L(?’) M1
dx —8sin(%)
8(-3) _ 1
(-8)(%) V3
_ -1
Hence m(N) = —V3 or — M1
B
N: y—2\/_=—x/§(x—4) M1
N: y=—3x+63 (*) Al cso (6)
4 K
© A:jydx:j4sin2t.(—83int) dt M1 Al
0 3
A= |-32sin2t.sint dt = .[—32(25intcost).sintdt M1
A= _f—64.sin2tcost dt
A= J'64.sin2tcost dt (%) Al (4)
[sin’t |* ]
(d) | A= 64 or A=64|— M1 A1l
L 3 . 3 s
A-6all_ Eﬁﬁﬁ M1
3 32 2 2
1 1 64
A= 64(———@) = 2 _83 Al (4)
3 8 3
(16 marks)




