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FP3 Paper G — Marking Guide

1. det A=3(0+k) - 1(0+2)—4(k—4) M1
=3k-2-4k+16=14—-k Al
.. singular if k= 14 Al 3)
2. |-4+4V3i|=4V(1 +3)=8; arg (—4 + 43 i) = arctan (—\3) = =& Ml
o (') = 8e'T Al
=850 r=2 Al
36 =2nm+ & Ml
n=0,1,2 gives =2 5 L& Al
- z=2(cos %ﬁ + isin%t ), 2(cos%7t + isin%t ), 2(cos MTH + isinl477t ) Al (6)
3. assume true for n =k .. f(k) = k(k* + 5) is divisible by 6
f(k + 1) = (k+ D[(k+ 1)* + 5] MI
=(k+ )i+ 2k +6)
fk+ 1) — f(k) = (k + 1)(i* + 2k + 6) — k(K + 5) Ml
=k + 217 + 6k + K +2k+6 -k — 5k
=3k2+3k+6=3k(k+1)+6
s fk+ 1) =3k(k+ 1)+ 6 + (k) Al
k, (k+ 1) are consec. integers .. k(k+ 1) is div. by 2 [one must be even] Ml
S 3k(k+1)isdiv.by 6 .. f(k+ 1) isdiv. by 6 Al
~otrue forn=k+ 1 if true forn =k
ifn=1 f{1)=1x6=6 .. f(1)isdiv.by 6 .. true forn=1 B1
. by induction true forn e 7" Al @)
4, (@) |z—(1-2i)|=3 .. circle, centre 1 — 2i, radius 3 MI Al
Im(z) 4
ol 1 Re(2) Bl
27T
()  T:enlargement s.f 4, centre O
giving circle, centre 4 — 8i, radius 12 MI Al
U : translation through 5 — i
giving circle centre 6 — 3i, radius 3 MI Al
V. anticlockwise rotation through % about O
giving circle centre 2 + i, radius 3 MI Al (9
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(@) f(x)=cosx, f'(x)=-sinx, f”(x):—cosx f”’(x):sinx M1 Al
f(§)= 2, F(5)=—5, F(5)= =%, £7(F)= Al
=2 - - %)+ %(— )(—6)+2<3,)<x—%)+... Ml
fry =L La-Ey L Zp Lo Ty, Al
b)) ifx=%,x-¢ =15 Ml
cos%:i L&) B (Ey el (Ey+.. M1
7069 (4dp) Al
2_0.7069
©  %error= <477 L100% = 0.023 % (2sh) MI AL (10)
cosy
d’y dy dy
a — =2x+tx— +ty—-2y— M1 Al
(a) e R A rn
d d
1 y y 1 _ 1
X()*O,y()*f, (ajo—l, (dxzjo()‘i‘o—z—z Al
d3
[ﬁ}=o+o+g—[zx%x(—1)]=% Al
Loy=g -t %(—%)xz-i- %(%)x3+... M1
y:%—x—%xz-i-%x}-i-... Al
() x=-0.1,y=0.5+0.1-0.00125—0.00025 = 0.5985 Al
¢ NW=2y,+y, = x02 + X0V — Vo2 Ml
© 0.01 0 wo=Jo
J/1 - 2_)/0 +y_1 = 0.01()6'02 + X()y() —y()z)
Y1=2y0 = y_1 + 0.01(xs> + xqv0 — ¥o°) Al
1:—01)(0 Ox1 01 y1*05985y0 OSyIf”
y1=1-0.5985+0.01(0 + 0 — 0.25) = 0.399 Al (10)
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7. (@) 2 -4 1
4 -2 5
=i(-20+2) —j(10 — 4) + k(-4 + 16) =—18i — 6j + 12k M1 Al
|[axb|=|a||b]|sin &
6\(9 + 1 +4) =21V45 sin 6 MI Al
6V7V2 = 3V7V3V5sin @
<o 222 2
sin 8= s or E\BO Al
() n=3i+j-2k M1
rBi+j-2k)=Qi—j+2k).Gi+tj-2k)=6-1-4=1 M1 Al
rBi+j-2k)=1 . 3x+y—-2z-1=0 Al
(c) r=i-2j+u2j+k)
u=0,r=i-2j, (i—-2j).Bi+j—-2k)=3-2=1 .. inplane M1 Al
u=1l,r=i+k, (i+k).Gi+j—2k)=3-2=1 .. inplane M1
two points on line in plane .. line in plane Al (13)
8. (@) (AB)YB'A)=ABB'A'=AIA"=AA"=1 MI Al
. (B'A™") is inverse of (AB) i.c. (AB)' =B'A™ MI Al
ax, +a,x,
(b)  Slavitayvy)=S§ M1
ay tay,
+ — p—
_ [ 4Y T4 Y, =4 X —dy X, j M1 Al
2a,x, +2a,x, +a,y, +a,y,
:[ a(y,—x)+a,(y,—x,) j M1
a,(2x, +y)+a,2x, +,)
= q, =X + a Y2 =% Al
2x+y 2x,+,
=a1S(vy) + a,S(vy) .. Sis a linear transformation M1 Al
-1 1 30
© 8= , T= M1 Al
2 1 11
-1 1)(3 0 -2 1
ST = = M1 Al
2 1)1 1 7 1
det (ST)=-2-7=-9 M1
11 -1 (-1 1
(ST ' = —— or — Al 17
ST) 9(—7 —2) 9(7 2} 17
Total (75)
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Question no. 1 2 3 4 5 6 7 8 Total
TOpiC(S) singular complex proofby | complex Taylor diff. eqn., | vectors matrices,
matrix nos. induction | trans. series Taylor linear
series, trans.
step-by-
step
Marks 3 6 7 9 10 10 13 17 75

Student
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