1. (a) Curve sketched : three ‘leaves’ (b) rom=a B4 Bl 5

2. (P42 <(x-4)Y At +4<xP -8 +16 M1 Al

*+3x7+8-12<0 (x = Dx + 2Xx2 —x+6)<0 M1 Al

Last factor is always > 0, so solution setis-2<x<1 - . MI1A1l 6
3. (a) f(0) = -1, f(1) = 1-44, so root between 0 and 1 - M1A1

(b) £'(x) =2¢* -2 0-5 - (22 - 3-25)/(2¢'* ~ 1) = 0-479 B1 M1 A1Al 6
4, (a) argw =m/4 argz =-m/3 B1 M1 A1l

(b) r=lwzl=lwlixlzl=2v2 6@=arg(wz)=n/d-n/3=-/12 MI1AI1MI1Al

(c) Modulus = (+2)/4, argument = /12 B1B1 9

5. (a) 2(9r2+3r—2)=9x%n(n+ D(2n + 1)+3x%n(n+ 1)-2n M1 Al Al

=3’ +6n° + n=n(3n’ + 6n+ 1) M1 Al
(b) With S, asin (a), we need S5 - So + 100 — 18 M1 Al
= 390050 - 2682 + 82 = 387450 ' M1 Al 9
6. (@ ¥_ 1, .1 Integrating factor = e-2#2 = 1 B1B1
® & ny 2 sratne Vx
x"z'..Z _d, y.,-}-x_l | i(x‘“zy)--lx"’z M1Al1Al
de 2 2 dx 2
xVy=x"4¢ y=Xx+cvx M1 Al
y)=-=2:¢c=-3 y=x-3vx Al
b)) x=4:y=4-6=-2 M1 Al 10
7. (a) () A=(50) B =(n,n/2) Bl; B1B1
(ii) AtC, recosmd=5/2 r=(5/2)2 C=({(5v2)/2,n/4) M1 Al
(b) x=rcos §=26 cos 6 dx/de =2 cos 6-26sin 6 M1 Al
=0atD 6sin 8= cos @ tan 6= 1/6 M1 Al
2 2 /2
(c) Area= %fg Fds:%_f:: 4¢* do = i?'] =.ii2 M1 A1M1ALAL
0 14
8. (a) Aux.eqn.is2u*-3u-2=0,withrootsu =2, u=-1/2 M1 Al

so C.F. = ae™ + be™* LetPlLbey=pcosx+gsinx Al1Ml
Then 2(—p cos x ~ g sin x) -3 (—p sin x + q cos x)
—~2(pcosx+gsinx)=25cosx M1

—4p-3q=25, 3p~4g=0 p=-4,q=-3  AlAl
General solution is y = ae® + be™* ~4 cos x — 3 sin x Al
(b) y =20~ (1/2)be™ + 4sinx ~3 cos x M1 Al
at+b-4=1, 2a-bl2-3=-1 a=9/5 b=16/5 M1 Al
y =9e¥/5 + 16e™%/5—-4 cos x -3 sin x Al _
(c) Whenx ==, y = (9e** + 166 ™2)/5 + 4 =970 (to 2 s.f.) M1 A1 Al 16
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