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4754 (C4) Applications of Advanced Mathematics

Section A
1 3x+2 A Bx+C
X0+ x (X2+1) M1 correct partial fractions
= 3x+2=A(*+ 1) + (Bx + C)x M1
X=0=2=A Bl _ y
coefftof x2:0=A+B =B =-2 M1 equating coefficients
coefft of x: 3= C Al at least one of B,C correct
3X+2 2 3-2x
= =4
X(X*+1) x (X*+1) Al
[6]
1,2
. S(=3) P .
2(i) va_,, 1 3" 3 2 M1 binomial expansion
(r207 =1+ 3.2x+ 2! (23" Al correct unsimplified expression
2 2.,
:1+§X__4X o simplification
_142xdyel
1,2,5
Next term _ AU 2%
3! M1
_40
81 Al
Valid for-1<2x<1
= —Y% <x<¥ Bl
[6]
3 4j-3k=Aa+ub
= A2i +j—k) + w(4i - 2j + k) M1
=27+ M1 equating components
= 0=21+4u
4= -2u Al at least two correct equations
-3=-A+u AL AL
= A==2u,2A=4=>21=2, u=-1 [5]'
4 LHS = cot f- cot «
_cosf cosa M1 cot = cos/ sin
“sing sina
_sinacos B—cosasin f
B sinasin g M1 combining fractions
_sinfa—p)
~sinasin B El www
OR
RHg= SN(@-A) sinacosj cosasinf M1 using compound angle formula
sinagsin f sinasin g sinasin g M1 splitting fractions
=cot ff —cot o [E31] using cot=cos/sin
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2 1
5(i) Normal vectors | _4 |and | g Bl
1 -1
Angle between planes is 6, where
oS0 = 2x1+ () x0+1x(-2) M1 scalar product N
\/22 )T \/12 0%+ (1) M1 Iwglg%éz\llggs of scalar product divided by
= 1N12
=  0=73.2°0r1.28rads Al
[4]
. 2 2
(i r=0+4|-1
1 1 B1
2424
=-2
1+2
= 2Q+20)—(A)+(L+A)=2 M1
= b5+64=2
Al
= ﬂ« = - 1/2 Al
So point of intersection is (1, %2, %) [4]
6(1) cos@+~/3sin@=rcos(d-a)
=Rcos@cosa +Rsindsina Bl R=2 )
—Rcosa =1 Rsina =3 M1 equating correct pairs
= R*=1°+(\3)°=4,R=2
tan =3 M1 tan o = V3 0.e.
= a=7/3 Al
[4]
(ii) derivative of tan @is sec’d Bl
z 1 z1 T
3 do=|3=sec’*(@-=)d@ i
_[0 (cose+\/§sin 0)? _[0 7 ( 3) M1 ft their a
:[—tan(e——)} Al — [tan (0—n/3] fttheir R,a(in radians)
4 37, R
=Y, (0 - (—V3))
=3/4* El www
[4]
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Section B
7() (A) 9/1.5=6hours B1
(B) 18/1.5 =12 hours Bl
[2]
. de
(i) —=—k(0-9
0t (0-6)
de . .
= j = J—kdt M1 separating variables
06, Al In(@-6,)
=  In(@-6,)=-kt+c Al kt+c
_ A—kt+c
0-6, =e M1 anti-logging correctly(with c)
0=0,+Ae ™ El _.c
0 [5] A=¢
(iii) 98 = 50 + Ae’ M1
= A=48 Al
i de
Initially T —k(98—-50) =48k =-1.5 M1
El
= k =0.03125*
[4]
(iv) (A) 89 =50 + 48 001 M1 equating
—  39/48 = ¢ 003125t M1 taking Ins correctly for either
= t=In(39/48)/(-0.03125) = 6.64 hours Al
(B) 80=50+ 486 °%% M1
=  30/48 = g 003 Al
=  t=1In(30/48)/(-0.03125) = 15 hours
[5]
(v) Models disagree more for greater temperature loss | Bl
[1]
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8(i) %:ZCOSZH—ZSinH, :—2:20039 B1, BL
dy dy/de M1 substituting for theirs
dx  dx/do
ﬂ:2c0329—25in6’:c0529—sin9 Al oe
dx 2cosé cosd [4]
(i) When 6= /6, 9y _ C0S7/3-sinz/6
dx cosz/6
_u2-12_ El
V312
Coords of B: x = 2 + 2sin(n/6) = 3 M1 for either
y = 2cos(n/6) + sin(m/3) = 3V3/2 AlAl exact
BC = 2x 3v3/2 = 3\3 B1ft
[5]
(iii) (A) y=2cosf+sin20
=2cos 8+ 2sin &cos & M1 sin2@= 2 sin &cos O
=2cos (1 +sin 6)
=Xxcos 4 * El
(B) sin@=% (x - 2)
cos?0=1-sin’0 Bl
=1-Y(x=2) M1
=1-%ux’+x-1
= (X-Yax%) * EL
(C) Cartesian equation is y? = x2cos? 0 M1 squaring and substituting for x
= X3(x = ¥4 x%)
31 Ak El
X' =YaX 7]
. 4
v = 2
(iv) v jo y“dx
M1 need limits
:7zJ'4(x3 —lx“)dx
0 4
4
:;z[lx“—ixs} Bl [lx“ —ixs}
= (64 - 51.2)
=12.8n =40.2 (M%) '[2% 12.87 or 40 or better.

16




4754 Mark Scheme

Comprehension

January 2009

1 M1
I
o5 El
d=—=7.96
T
2 M1
v= 720°h +%(7z202 H -720°h)
=1(7z202 H +7z202h)cm3 = 2007z (H +h) cm® M1 divide by
2 1000
=é7z(H +h) litres El
3 | H=5+40tan30" or H=h+ 40tand B1 or evaluated
v=1;z(H +h)=1;z(10+40tan30°) M1 | including
5 5 substitution  of
) values
=20.8 litres Al
4 M1
V:%x80x(40+5)
x30 cm® = 54 000cm’® "X'll x30
=54 litres
5 | (i) Accurate algebraic simplification to give y*> —160y +400=0 Bl
(ii) Use of quadratic formula (or other method) M1
to find other root: d =157.5¢cm. Al
This is greater than the height of the tank so not possible
El
6 | y=10 Bl
Substitute fory in(4):
V =1 [“3750x M1
100070
1 El
V= x37500=37.5*
1000
[18]
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