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Question Scheme Marks
number
1. (a) | Expand brackets and attempt to use appropriate formulae. M1

Zr2+6r+5:%(n+1)(2n+1)+6g(n+1)+5n Al
:%[2n2+3n+1+18n+18+30] M1
_Niy 0 _n Al
=—[2n"+2In+49]=—(n+7)(2n+7) *
6 6 (4)
(b) _ 40 9
Use S(40) - S(9) = €X47X87_EX16X25 M1
= 26660 Al
@)
2. (@ |f()=-1 andf(2)=2 Bl
2 2-« Bl
7% 11
1 a1 9T 2
®) | f(x)=2*In2+1 Attempts f/(x) | M1
f’(l):2ln2+1 Al
D
=1- Uses Newton Raphson
2In2+1 P aM1
= 2In2+2 =1.419 any correct answer | Al
2In2+1 (4)
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3. (@) | z=a+ib— (a?>—b?)+ 2abi = —-16+30i M1

Equating imaginary parts 2ab = 30 and thus ab = 15 * Al @
(b) | Also (a®-b*) =-16 B1
Attempt to solve by valid method involving elimination of M1
unknown
- z=3+5 or z=-3-5i Al Al
(4
4. Solves x* —2=2x by valid method M1
Obtains x=1+ \/§ or equivalent (may only obtain relevant root if graph
is used) Al
Solves 2—x? = 2x M1
Obtains x=—1+~/3
Rejects two of these roots and obtains (or usesgraph and obtaing) | A1
x>1++/3, x<—1++/3 dM1
Al, Al
Special case: (7)
Squares both sides to obtain quadratic in x*and solve to
obtain X2=4i2\/§ M1A1
Obtains x=1+~/30r x=-1%+/3 M1AL
Last three marks as before. dM1A1A1
(7
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5 @ | w=1++/3)(2+2i) 1
=(2-24/3),+(2J/3+2)i AL Al
) 7 €)
(b) agw= arctan( 2_321_/§j or addstwo argse.g. 60° + 45° M1
= ' o 105° or 1.83 radians Al
12 2
© | [W=+32=4/2 M1A1
5 (2
Im
() R
A Bl
f.t. w Bl
p Re Iquljadrant
other (2)
than first
(e |AB|2 = 4+32-16+/2 cos45 (=20), then square root M1
AB = 25 Al
(2
Or w—z:1—2\/§+i(2+\/§)
M1
. AB =|w- 7= /(1- 23)* + (2+/3)’
=J20=25 Alc.a.o o
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6. (@) | Integrating Factor =e* Min B1
d point and
— (ye*) = xe** passing M1
dx through
yeZX :%XeZX _ ;EZXdX (0,1) M 1
=1 2X 1 A2X Al
xe” —+e”+c shape
y=1x-1+ce? Al
(5
(b) l=c-4—>c=2 M1
-2 dy -2x
y=1ix-1+%e® and &:%—gez M1
When y'=0, e*=% ..2x=In5 M1
Xx=3In5, y=2In5 at minimum point. Al
(4)
(©)
Bl
Bl
@)
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7. (@ | Auxiliary equation: m?+2m+2=0— m=—1%i M1
Complementary Functionis y=e"'(Acost + Bsint) M1A1
Particular Integra is
y=2e"', withy =-2e"', and y' =1e" M1
S(A-2A+20)et =2t 5 A1=2 Al
s y=e€"'(Acost +Bsint+2) Bl
(6)
®) | puts1=A+2and solvestoobtain  A=-1 M1,
y =e'(-Asint + Bcost) —e ' (Acost + Bsint + 2) M1 A1ft
Puts1 =B — A -2 and uses value for A to obtain B M1
B=2 Alcso
s y=e"(2sint —cost + 2) Alcso

(6)
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8. (@) | 3a(l-cosh)=a(l+cosh) M1
2a=4acosf »cosf=5 .0=%or—% M1
=3 AlAl
[Co-ordinates of pointsare (%,%Z) and (2,-%) ] (4)
®) | pg_orsing =33 M1A1
2 2
(©)
J';
2
= %J‘[a (1+ cosh)? —9a*(1- cosh)?]dé M1 M1
=2 j[1+ 2c0s6 + cos’ @ —9(1- 2cosh + cos” 6)]dé Al
= 2 [[-8+20cos6 —8cos’ 6]d6
=k[-80+20sng ... Bl
...—28in 20 — 40] Bl
N T , 4
Useslimits — and-gcorrectly or uses twice smaller areaand uses limits — M1
and 0 correctly.(Need not see 0 substituted)
= a[-47 +10v3—+/3] or = a’[-47 + 93] or 3.022a> AL
(d) (7)
V3
3a " =45->a=+/3
2 Bl
~.Area= J9V3-4r], =9.07cm?
1 V3 ] M1, Al
©)
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