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Paper 1

Al.(a) x=1. 2. m=2,k=2. 3.(a) a=0;(b) w. 4.(a) a=1.

5.(a) (1/4)sin2x—x/2+c; (b) —2//3. 6.(a)25; (b) 1/18. 7.(a) 1—e; (b) 1.

8. a=1,b=—2,c=5. 9.(a) (0,1); (b) 2. 10.(a) 1/12; (b) 5/18.

B11. (a)(i) plane, includes origin; (ii) (1,1,1)" and (2,—1,0)"; (iii) No; (b)(i) (x—2)*/2+y°=4;
(ii) cylinder; (iii) circle; (iv) v2; (©)@1) [(a;—a,).(vixv,)/|(vixv,)|| ; (i) |(ay—az)xvy/|vi|l ;
(iii) (a,—a,).(vy;Xv,)=0.

12. (a)(i) x—x*/3; (i) (2In2)x*+(1/3)((In2)*~1n2)x*;

(b)if e"—b#1 In(e’—b)+ae’(x—1)/(e’~b);if e’~b=1 ae’(x—1)+(1/2)a’e’(1—e")(x—1).

13. (a) 10e'*—16; (b) zero; (c) 1n|x|—%ln(x2+1)+c :(d) sinh ™' x+V1+x’+c;

(e) (1/2)tan '((1/2)tanx/2)+c .

14. (a) |a|<3V3/x; (b) a=1;(c) #/36+37/3-2;(d) 7x/6—(2a/3)(xl6) .

15. (a)(i)) y=Csecx; (i) y’=2x’In|x|+cx’; (b) yes, u:[—li\/m]u X,
16. (a) (1,-1),(2,0),(2,-2),(0,0),(0,-2);

() (1,-1):f=0,(2,0):f=e",(2,-2):f=—e",(0,0):f=—e"',(0,-2):f=¢"";

(©) (1,—1):saddle,(2,0): max,(2,—2): min,(0,0):min,(0,—2): max .

n.n .. . o .
121; (i) ni+n;; (c) vectors are mapped onto their projection perpendicular to

17. (b)()

nn, m
i ; (d) 2; (e) reflection in plane perpendicularto p ;

(f) reflection through z-axis; y=(—x,,—x,,x;); (g) r=(0,0,2).

18. (a)(i) e”(—l)”—1+nf e*sinnx dx ; (ii) —nf e* cosnx dx ; (iii) fexcosnx dx=(_1)2—e1_1 ;
0 0 0 n+

fexsinnxdx:w (0) ﬂ %Z 1 ~——————cosnx ; (d) m=4.

0 n +1 n=1

19. (b) In case it confuses you too, they mean lim u,=0 ; (e) m=2, I think what you get for A

n->o
depends on your method - I got A=1; (f) it does converge.
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b'+4a®  Vb'+4a’’ Vb'+4a”’ Vb'+4a
T=da’b’/4 at (0,+a/V2,+b/\2), T=a" at (+a,0,0);(c) T=1 at (+1,0,0).

20. (a) T=0at(0,+a,0)and(0,0,=b); (b) T=




Paper II

Al.(a) (1/2)(-1,-1,—-1); () —1/2. 2.no. 3.(a) —2b+3=0; (b) b=3/2.

4. (1/2)(cos8x+cos2x). 5.(a) a.b;(b) Tr(CD")=Tr(C"D). 6. y=Ae **+Be**.

7. Wpold. 8.(a) y*;(b) (0,0,—2xy). 9.(a) A’—3A+1=0;(b) (3+5)/2.

10. (a) 1/8; (b) 3/8.

B11. (a)(i) a straight line; (ii) 2b,x+2b, y+c=0; (b)(i) circle, centre —b and radius Vbb—c;
(ii) (x+b,f+(y+b,)=bi+b5—c; (iii) bb—c>0; (iv) bb—c=0; (c)(i) A=a,B=ba,C=c
(i) A=aa’,B=ba,C=c where « isreal; (iii) A=a,B=aa+b,C=alaf*+2Re(ba)+c;
(iv) A=c,B=b,C=a, c=0.

12.(a) [g(g—1)(g—2))/[(g+r)(g+r—1)(g+r—2)]; (b)(i) zero; (i) 2gr/[(g+r)(g+r—1)];
(i) [2g(g—1)r(r—1)]/[(g+r)(g+r—1)(g+r—2)(g+r—3)]; (@) 2; (i) 4

(d) the official answer is that for x<g:2x/(n+r), and for x>g:(g+x)/(g+r); however, I did not
feel that distinction was appropriate, and got [1+(3g+r)/(g+r)’]/2, and I've verified that with a
simulation; (e)(i) 9/19; (ii) 9/19; (iii) 1/2.

13. (a)(i) d’y/df=py ; (i) for f>0:y=Ae' P +Be " |

for f<0:y=Acosy(—p)t+Bsin(—g)t, for f=0:y=At+B; (b) y=(/2+3¢*/2—3t+1)e™".
14. (a)(i) (0uld &), +louldn).; (i) (1/Vy)lould &, ~(1/Vy)ouldn);

(iii) o°uld E+20°uldono E+o’uldn’;

(iv) (1/2)y"*(0ulon—0ould &)+ y '0°uloE—2y ' d*ulono&+y ‘o uldn;

(b) d*ulono&=0.

15. (a) zero; (b)(i) 1/18; (ii) 19¢ "*+e—14.

16. (@)(1) -1/2; (i) ¢p=y"x—x"=y*/2+¢; (0) (Ru—Qu)(x'J+(P,=Ry)(y J+(Qu—P,.)(z')+
(Ry=Qu+Pu—R.)x'y ' +(R,,—Q,+Qu=P,)x'z'+
(P,—R,+Qqy—P,)y'z'+(R,—Q,)x""+(P,—R,)y"'+(Q,—P,)z"".

17. @) 27(1+20)+ 2 (1=25) 5 (0)D) 2(f (2o)=f (= 1)) +f " (20) 20 (1= 25) 5 (i) f(2)=2 .
18.(a) S=(1/2)(M+M"),A=(1/2)(M—M"); ®)D) o=(x.u)/|wf, B=A(x.u)/|u};

(ii) eigenvectors of C are the u;, with eigenvalues e™; (iii) eigenvectors are the u; , with
eigenvalues 1/4;; (iv) (1,0)=(1/2)(1,-1)+(1/2)(1,1), $"'x=—(1/2)(1,-1)+(1/6)(1,1);
(c)(i) geometric action is scaling by a, A’ is inversion in origin and scaling by a*; (ii) 6=a.
19. (b) folx,)=1,fo(x",)=0; (A)({) f,(x) is continuous if a>0 and not otherwise;

(ii) fo(x) is differentiable if a>1 and not otherwise; (d) convergent (like p=2 series).

X

20. (b) f(x)=(1/2)[u(x)+(1/c)f v(y)dy+const.], g(x)=(1/2)[u(x)—(1/c)

0

v(y)dy —const.] ;

ohéx

—(x—ct)12_ e (x+ct)/2

(0 y=e



