1. ). = -1 makes second and third rows identical, so matrix is singular
(Or expand determinant and solve to get A = —1)

2. (a) Derivation of result : derivative at (x,, y,) = gradient of chord
joining (x,, ¥o) to (xy, y,).

(b) (Q’.) =—1=A"X
A dx /o

Vi=01+1=09
0-1

(‘_1.3’.) . 0-50 2ZH y,~-005+09=085
dx /1 0-1

3. @ Ix+iy-1I1=2lx+1+iyl
X4y -2y+1 = &’ +4y* + 8 + 4

(b)) w=z+4/3+1f3

4. (a) (cosx +isinx) =cos 1x +isin 1x, so true forn = 1 ,
Assume true forn =k : (cos x +i sin x)* = cos kx + i sin kx
Then (cos x + i sin x)*' = (cos x + i sin x)}(cos kx + i sin kx)
= (cos x cos kx — sin x sin kx) + i(cos x sin kx + sin x cos kx)
= cos (kx + x) +1i sin (kx + x)} = cos (k + 1)x + i sin (k+1)x
sotrueforn=%k+ 1 Hence by induction, true for all n

(b) cos48 +isinds =-1/2-iv3/2  40= 403 + 2nn
6=mn/3, 516, 4nf3, 1in/6

5. (a) First three derivatives are 3e>*, 9¢**, 27¢*
nth derivative seems to be 3"¢’*

Certainly true forn =1 Assume true forn =k

d .
T (3%’ =3536*) =3"'¢* sotrueforn=k + 1, etc.
2 3 3
(b) e3‘=1+3x+2;—+-9-;— In(1+2x) = 2x-2x2+-§-§—

3
(c) Multiplying, get ¢ In (1 + 2x) = 2x +4x> + 17_3"-+

6. (a) ;-B?=-6i+j—4k = D-C?, $0 ABCD is a parallelogram
(b) (=61 + j—4k) x (4i + 4§ + 5k) = 21i + 14§ - 28k
(©r. 2l +_;4j—28k)=c‘ r.(3i+2j-4k)=c

Letr=0A, soc=—4 r.3Gi+2j-4k)=-4
(d) Length:l——4|/|§i_)+2j_-;4kl = 4/+29

2+ (-1 = 4f(x + 1)* + ¥

M3 Al

M1 A1 Al
M1 Al

M1 A1 Al

Bl
Ml
Al
Al
Al
Al

B1 M1 Al
Al Al

M1 Al (all)
B1
B1 M1

M1 Al
B1 B1

M1 Al1Al1Al

Mi1Al
M1 A1A1
M1 M1
Al Al
M1 Al

(¢) Volume =1/3 x | AB x AD | x height = 1/3 x7 x +29 x 4/29 = 28/3 M1 M1 A1

(b) ForQ’, 2x—y =5, 2y-7=-3

7. (a) P’=(_1,433) Bl;Ml
x+27=0 y=-l,z=1,x=2 Q'=(2,-1,1) M1 Al
(©) DetM-cI)=0: 2-AP~1=0 Areal: 2-i=1 ai=1 MIMIAI

Foreigenvector(x 'y z), get x—y=0, y-z=0, z-x=0 Ml Al

Evsofform (1 1 1)
(d) 2 0 -1 -1 -5
ST(P) = S(P) =| -1 2 0 4]=| 9

0 -1 2 3 2

Pmapsto (-5,9,2)

For magnitude 1, (13 13 143) AlAl

M1 M1 Al
Al

M1 Al

: 3 +3y"+ 8 +2y+3=0 MI1Al

(x +4/3)* + (y + 1/3)*=8/9 Circle centre (—4/3, -1/3), radius (2v2)/3 Mi1 M1 Al Al
B2
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A = -1 makes second and third rows identical, so matrix is singular
(Or expand determinant and solve to get 4 = —1) M3 Al

(a) Derivation of result : derivative at (x,, y,) ~ gradient of chord

joining (xo, Yo) to (xy, yy). M1 A1 Al
(b) (ﬂl —1x32% 5 x-01+1=09 M1 Al
\dx/o 0-1
(%’) - 0:5m 2Th 320054092085 M1A1Al
1 )

Mi Al

@ lx+iy-Dl=2lx+1+iyl 24+ (-1 = 4(x+ 1 +y?
y
3x2+3y*+8+2y+3=0 MILAL

4+y -2+ = d&x*+4y* + & + 4

(x +4/3)° + (¥ + 1/3 =8/9  Circle centre (-4/3, —1/3), radius (2v2)3 MI1M1A1Al
B2

by w=z+4/3+i3

4. (a) (cosx +1isinx)' =cos 1x + i sin 1x, so true forn = 1 ~ BI
Assume true forn =k : (cos x + i sin x)* = cos kx + i sin kx Mi
Then (cos x + i sin x)™' = (cos x + i sin x)(cos kx + i sin kx) Al
= (cos x cos kx — sin x sin kx) + i(cos x sin kx + sin x cos kx) Al
= c08 (kx + x) +1i sin (kx + x) = cos (k + 1)x + i sin (k+1)x Al
sotrueforn=k+1 Hence by induction, true for all n Al
(b) cos46 +isind40 =-1/2—-iv3/2 48= 4n/3 + 2nxt B1 M1 Al
6=n/3, 5n/6, 4n/3, 11n/6 AlAl
5. (a) First three derivatives are 3e°*, 9¢**, 27¢> M1 Al (all)
nth derivative seems to be 3"e** Bl
Certainly true forn =1 Assume true forn =k B1 M1
d . .
T (3% =33’ =3"'¢* sotrueforn=1k + 1, etc. M1 Al
2 3 3
(b) ea’=1+3x+-9—2{-+9—2"£— ln(1+2x):2x—2x2+§;—- B1B1
3
{c) Multiplying, gete*In (1 + 2x) = 2x+4x" + ”Tx+ M1 Al1AlA1L
- —
6. (a) AB=-6i+j~4k = DC, so ABCD is a parallelogram M1 Al
(b) (=61 + § - 4k) x (4i + 4j + 5k) = 21i + 14j~ 28k M1 Al Al
(c) r.(21iﬂ4j—28k)=c’ r.Bi+2j-4k)=c M1 M1
Letr=0A, soc=-4 r.(3i+2j-4k)=-4 Al Al
(d) LGgth=|—4|/|§i_)+2j:)4k|=4lwf29 MI1 Al

(e) Volume = 1/3 x | AB x AD | x height = 1/3 x 7 x v29 x 4/+/29 = 28/3 M1 M1 A1

(b) For Q" 2x~y=5, 2y-z=-3

7. (@ P'=(~1,4,3) B1; M1
x+2z=0 y=~lz=1,x=2 Q'=(2,-1,1) M1 Al
(c) DetM~-cI)=0: 2-2P-1=0 real: 2-2=1 a=1 MiMIAIl

For eigenvector(x y z), get x

=0, y-z=0, z-x=0 M1 Al

A
=y
Evsofform (1 1 1) Formagnitude1, (13 13 143) Al Al
(d) 2 0 -1 -1 -5
ST(P) = S(P) =| -1 2 0 4= 9 M1 M1 Al
0 -1 2 3 2
Pmapsto (-5,9,2) Al
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