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P4 Paper E — Marking Guide
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(@) =T X T s 3 t4 M1 A2
(b) letz=x+iy . x+iy+2(x—1iy)=3+4i M1
s 3x=3,-y=4 MI Al
x=lLy=—4 r.z=1-4 Al @)
n n+l n+l
Y r+Dr+2)=Y rrt)=Y P+ MI A2
r=0 r=1 r=1
=L+ DHn+2)2n+3)+ T+ Hn+2) MI Al
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u=x,u=1;vV=¢",v==—e" Ml
ye < =—xe" — j —e " dx Al
ye ' =—xe" —e +c¢ Al
y=ce' —x—1
x=0,y=0 . c=1 M1
Ly=¢e¢ —-x-1 Al 9)
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(0] a 0=0 B2
(b)  require d(reosd) _ M1
de
rcos @ =acos O(1+sin0)=a(cos O + cos Osin 0) Al
. % =a[-sin O + cos O (cos 8) + sin O (—sin 6)] M1
. —sin 6 + (1 —sin’0) —sin’6=0
2sin’0 +sin@ —1=0 Al
2sin@® —1)(sin@ +1)=0 Ml
. sin@=1,-1 Al
0<0<Z .0=2= giving(3a, L) M1 AL (10)
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(@) y= axtab—ab=l _,_ab+l . asymptotes are x =—b and y = a M1 A2
x+b x+b
(b) / v4 x=0,y=—4;y=0,x=1 Bl
y=a
1
of 1 X B2
x=-b
(c) 3x—1=2(x+2) gives x=5 M1 Al
—(3x—1)=2(x+2) gives x= —2 MI Al
considering curve below x-axis reflected in x-axis gives —% <x<5 M1 Al (12)
(@) letf(x)=¢"—4sinx, f(0)=1;f(1)=-0.648;
f cont. over interval, change of sign .. root in interval [0, 1] MI Al
f(1) =-0.648; f(1.5)=10.492
f cont. over interval, change of sign .. root in interval [1, 1.5] Al
, . e —4sinx
(b) f'x)=e¢ —-4cosx, x,11=x,— ———= M1 A2
e” —4cosx,
giving o= 0.37 (2dp) M1 Al
0.64760
(¢ B=1+ Gemeoroaor X 0.5=1284..=1.3 (1dp) M1 A2
(d)  1(1.25)=-0.306; f(1.35)= —0.0455
no change of sign .. no root .. not correct to 1dp M1 A1l (13)
. dx _ 1 dt _ 5 2
a i — =t o= =27 M1
@ (1) o2 o
b d_Hpdy M1 Al
dx dr dx dt
2 142 1
) Y2 -dopdy oy M1 Al
dx*  dx dr dr
1 142 1 2
=284 4 Yoy 44y Al
dr dt dt dr
2 1 3 1
(b) 1(2d_y +4td_y)+(4t7—t7)2t5d_y +3y=3¢t+5 M1 Al
t dt dr dt
PR AL N S RV A S P MI
dt dr dt dt
.. d*y dy _
giving 4= +8= +3y=3¢+5 Al
dr? dt
() aux.eqn. 4m*+8m+3=0 Ml
Qm+1)2m+3)=0; m=—1, -3 CF.y=dAc™*+Be™ Al
2
forP.Ltry y=at+b - ¥ =a, 42 =0 MI
dt dr’
so 4(0) +8a+3(at+b)=3t+5 M1
s 3a=3; 8a+3b=5 giving a=1,b=-1 Al
gen.soln. y=Ae " +Be > +1—1 M1
.. gen. soln. of (I): y=4 e +Be T 421 Al a7
Total (75)
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Performance Record — P4 Paper E

Question no. 1 2 3 4 5 6 7 Total
1 complex series 1* order | polar inequality | numerical | 2" order
TOplC(S) nos. diff. eqn | coords methods diff. eqn
Marks 7 7 9 10 12 13 17 75
Student
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