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P6 Paper D — Marking Guide

k !
1. assume true forn==% .. d—{ = k—“l
dx (1-x)
dk+1 N
. dx_’”yl =—(k+ DkI(=1)(1 —x)**? Ml Al
kl(k+1 k+1)!
= ( k+z = ( [k21]+1 Ml Al
(1-x) (1-x)
sotrueforn=k+ 1iftrue forn==%
! !
ifn=p, 211 MI
(1-x) (1-x)
1 dy 5 1
=—, === -x)"= s true forn=1 Al
Y & (=D(1 —x) =2y
.. by induction true forn e 7" Al (@)
2. (a) % =xo" +yo+2 M1
i = 2h)C()2 + 2hy0 +4h +y,1 or y, = 2]’!)(12 + 2hy1 +4h +y0 Al
X0=0,x1=h,x,=2h;y0=0,y1=2h, y,=?
Vo =2h(h*) + 2h(2h) + 4h + 0 = 217 + 4h* + 4h MI Al
(b)  y3=2hx" + 2hy, + 4h + Bl
x1=h,x2=2h, x3=3h; y1=2h, v, =201 +4h* + 4h, y; =7
vy =2h(2h)* + 2h(2R> + AW + 4h) + 4h + 2h M1
=8° + 4h* + 8h° + 8h + 6h = 2h(2h° + 81 + 4h + 3) Al
(¢c)  h=0.1,y;=0.2(0.002 + 0.08 + 0.4 + 3) = 0.6964 M1 Al (9)
3. (a)  using quad. formula 2= @ M1
Z3: g + %1 MI1 Al
o3B3 1 i0\3 _ 10§
(b) ifz =5+ 30, (re”) =le M1 Al
P=1s0r=1
30 =2nm+ ¢ MI
n=-1,0,1 gives 8= _%’%’113_; Al
if 7= 8 _ 1 () =1e" MI
r=1,30 =2nn— ¢
n=-1,0,1 gives 8= —lf—",—%,llﬂ Al
P S Al (10)
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2 2, 1.4
(a) e T+x"+ ox"+ .. M1 Al

) (1+2x)"
_ —1)(=2 ~1)(-2)(-3 (=D(=2)(=3)(4)
= 1+ (-1)2x) + A2 2y + LX) (95 + I )t + L M
=1-2x+4x" -8 + 16x* + ... Al
S (A I (11— AP -8+ 16 L) M1
1+2x
=1—2x+4x =8 + 16x* +x° — 2" + dx* + Txt + L M1
=1—=2x+57 =10 + 4+ Al
(© area= [ 1-2v+5’—10¢+ 4yt dr Ml
:[x—x2+%x3—%x4+%x5]8'2 Al
| 1 1 1 41 _
=1L Ly - 0171 Gsh) Ml Al (11)
(@ detA=22+1)—a(1+3)+1(1-6)=6-4a-5=1-4a M1 Al
A is non-singular for a # % Al
3 4 -5
matrix of cofactors: | 1—-a -1 3a-2 M1 Al
—a-2 3 4-a
. 3 1-a -a-2
LA = -4 -1 3 M1 Al
1—4a
-5 3a-2 4-a
32 -1
() a=-1, A‘lzé -4 -1 3 Bl
-5 -5 5
a 5 3 2 -1)\(5 1 5 1
bl=A"-4 :é -4 -1 3 ||-4 =3 -10 |=|-2 Ml Al
c 2 -5 =5 5|2 5 1
... position vector of Pis i—2j+k Al an
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6. (@ IL:rQi-j+3K) =5 IL:r(i+4j+k=-2

o (2i—j+3K).(i + 4j + k) =V14V18 cos 6 Ml
2-4+3=1=14V18 cos 6 MI Al
s cos 0 = m giving 6 = 86° (nearest degree) Al
L 23k s
() I:r. Ny B1
plane parallel to I, through A4:
r.2i—j+3k)=Q2i+j-2k).Qi-j+3k)=4-1-6=-3 M1
2i-jt3k 5
NIRRT Al
.. distance A4 to I, = % or %\/14 Al
i j k
(¢ m=|2 -1 3 M1
1 4 1
=i(-1-12)-j2-3)+ k(8 +1)=-13i+j+ 9k Al
IL :r.(-13i+j+9k) = (4j — k).(-13i+j+ 9k) =4 -9=-5 M1
AL r(-13i+j+9k)=-5 Al
giving —13x+y+9z=-5 or 13x—-y—-9z=5 Al (13)
7. (@ Re@=5 ~u+iv=_ 1 =_1 Ml
5—-iy—-2  3-iy
u+ivyi3-iy)=1 Al
Butvw+iQBv—-uy)=1
S3utvw=1; 3v—uy=0 Ml
giving y = 173u _ v Al
A4 u
" u—3u2:3v2; u2+v2—%u20 Ml
-V +v =3¢ Al
.. circle, centre % + 01, radius % Al
() egifz=6,z*=6,w= % which is inside circle B1
Im(z)
oK Re(z) B2
(c) arg(z—-2)=74 arg(z*-2)=—7 M1 Al
sargw=argl—arg(z¥-2)=0—-(—7)=7 Ml
image is half-line argw= 7 Al (14)
Total (75)
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Performance Record — P6 Paper D

Question no. 1 2 3 4 5 6 7 Total
TOpiC(S) proof by step-by- complex | Maclaurin | matrices, | vectors complex
induction | step soln. | nos. series inverse trans.
of diff.
eqn.
Marks 7 9 10 11 11 13 14 75
Student
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