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P4 Paper H — Marking Guide

. (@ fr+D)—fr)=0+1-n

=rl[(r+1)—-1]=rxr! M1 Al
b)Y, rxm= [r+D!-r] Ml
r=1 r=1
=RI+31+.. +nl+(m+D]-[11+21+31+ ... +n!] M1 Al
=+ DI=1=@m+1)-1 Al (6)
2. (@ yE*+9)=2x . x*—2x+9=0 Ml
X¥=2x4+9=0 . (x—1)Y-L+9=0 MI Al
y y y
giving x=  + y—g—9 Ml Al
(b)  for x to be real, y—lz -9>0 M1
¥'20 1297 s0 )y’ <+ Al
—% SyS%as required with a =3 Al ®)
3.0 Y iyern=1 Wty =1 MI Al
dx dx X x
+ +Inx x_Inx x
int.fac.:ejl“dx:e)Cl =c'e" = xe M1 A2
. xdy X _ X
Lxe =L Hyp(x+1)e’=¢ M1
. yix+1)
d
— (xe)=¢" Al
dx(y )
xyex:_[ e dx = e +e¢ M1
Ly=Ly < Al )
X xe’

4. (@) letfx)=x"- 375

f(1) = -2, f(2) = 3.25, {(1.5) = 1.05, f(1.3) = 0.111, f(1.2) = -0.435 M1 Al
f cont. over interval, change of sign .". root Ml
s 12<a<13 soN=12 Al
() f(1.25)=-0.152, .. 1.25<a<13 M1 Al
f(1.275)=-0.0182 .. 1.275<¢<1.3 Al
(1.2875) = 0.0469 .. 1.275 < a<1.2875
f(1.28125)=0.0145 .. 1.275<a<1.28125 .. oc=1.28 (2dp) M1 A1l (9)
5. (@ fi)=0 ~i'-4’+k’-4i+13=0 Ml
1+4i-k-4i+13=0 M1
. 14—-k=0 so k=14 Al
(b) iisaroot .. —iisaroot Bl
o (z—i)(z+1i)=(+1)isa factor MI Al
L f@) =+ D(E -4z +13) MI Al
fz)=0 = z=+i or z= T2 M1
soz=xior2+3i Al (10)
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(a)  require @ =0 M1
rsin @ = a sin 6 +/sin 20 Al
: L
. W = asin 6 1 (sin 26) " (2cos 26) + sin 26 (cos 6)] M1 Al
_L
giving (sin 260) *[sin O cos 20+ sin20cos ]1=0 Ml
1
(sin26) *[sin360]=0
s.sin36=0, 36=0,m, 2% ... Al
at4,0<6 <3 .. 6=7% Al
2_ 2 .o _ A3 2
(b)) atd,r =a sing =a M1
side length = OP = OA sin§ = gax g M1
area:OPzzgaZX%:%az Al
(c) area used = % I; a*sin26 do M1
_ 1.2 1 z
fia[—300s20]§ Al
:—%az[cosn—cos 0]= %az Al
- areanotused = 2 27— L= L 2(3\3 - 4) M1 AL (15)
2
@ x=ke’, ¥ = e, IX — e M1
dt dr®
. ke + 5(—ke™) + 6ke™ = 8™ M1
2k=8 . k=4 Al
() aux.eqn. m*+5m+6=0 Ml
m+3)(m+2)=0, m= -2,-3 Al
gen. soln. x=Ae ™+ Be™ + 4¢” Al
;ﬂ = 24e ™ — 3Be™ — 4¢” M1
t
t=0,x=1 ... 1=4A+B+4
t:0,%23 . 3=-24-3B-4 Al
t
solve simul. giving 4 =-2, B=-1 MI Al
L x=4e-2e —e Al
© ;ﬂ = 4+ 4 437 Ml
t
for SP.=0 ~e’Be ¥ +4e'—4)=0 Ml
e'Be=2)(e"+2)=0 M1
R 2
. ¢ =0 (no solns) or —2 (no solns) or 3 Al
whene”=2, x=4(3)-2(3y - (%) Mi
_8 _ 8 8 _ 40
=39 w o w Al
max occurs at 7= —ln% = ln% Al (18)
Total (75)
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Performance Record — P4 Paper H

Question no. 1 2 3 4 5 6 7 Total
- - - - 5 - T
Toni series inequality | 1% order numerical | complex polar 2" order
op C(S) diff. eqn methods nos. coords diff. eqn
Marks 6 8 9 9 10 15 18 75
Student
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