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2 f"(t) = —x—cos X, f'(0)=-1 B1
£7(t) = (~1+sin ) & £(0) = -0.5
(1) =(=1+sinx)—, (0) =-0. M1A1
t? t?
f(t) =f(0)+tf'(0) +Ef”(0) +§f”’(0) +...
M1 Al

=0.5t-0.5t" - Lt° +...
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38 | (x+4)(x+3)2—2(x+3)=0, (x+3)(x*+7x+10)=0 s0 (x+2)(x+3)(x+5)=0 M1
or alternative method including calculator
Finds critical values -2 and -5 Al Al
Establishes x > -2 Alft
Finds and uses critical value -3 to give -5 <x <-3 M1A1
(6)
(b) X >-2 B1ft
1)
7
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4(a) Modulus = 16 Bl
Argument = arctan(—/3) = 2%
3 M1A1
3)
b
(b) 22 =16° (cos(%[) +i sin(%[))s =16%(cos 27 +isin2 ) =4096 or 16 M1 Al
(2)
© w=16" (cos(ZZ) +isin(25))* = 2(cos(£j +isin (fj) (=+3+i)
3 3 6 6 M1 Alft
®)
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5(a)
15+sin39=2 — sin30=05 .~.30=% (or %”j M1 Al
V4 Y4 Al
and .0 =— or —
18 18 3)
(b) Area = %[j(1.5+sin349)2d49}, -%ﬂ'XZZ M1, M1
= %[J(2.25+3Sin36?+%(1—COS69))d6?]-%7z><22 M1
1 % 1 — M1 Al
= %[(2.259—c0339+%(9—gsin 66’))} - Zax2?
18
= —13\/5 —5_72 M1 Al
24 36
(7
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6(a) | Imaginary Axis
A
Re(z)=3
0 > Real axis
Vertical Straight line | B1
Through 3 on real axis | B1
)
(b) These are points where line x = 3 meets the circle centre (3, 4) with radius 5. M1
The complex numbers are 3 + 9i and 3 — . Al Al
3)
© | 2-6|=[7=[2-6|=[] M1
~.[30—6w|=[30] = ..[5-w|=[5) M1 Al
This is a circle with Cartesian equation (u—>5)* +v* =25 M1 Al
®)
10
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7(a) dy dy dz dy dy dz
—=——and —=2z so —=2z.—
dx dz dx dz dx dx M1MIAL
M1 Al
Substituting to get 22.%—422 tan x =2z and thus gz_ 2ztanx =1 * (5)
dx dx
b —Z1an Xax
(b) R e M1 AL
: i(zcos2 X)=cos’ X .".zC0s’ X = jcos2 xdx
.. dX .. Ml
szcostx = j%(cost+1)dx:%sin2x+%x+c
M1 Al
~.z=1tan x+4xsec? X+ csec’ x
Al
(6)
(©) -y =(tan x+4 xsec? x + csec? x)? B1ft
1)
12
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8(a) Differentiate twice and obtaining
dy : d’y .
™ = Asin5x+54Axcos5x and o =104 cos5x —254xsin 5x M1 Al
X X
. . 3
Substitute to give A = 0 M1 A1l
4)
(b) Complementary function is y = Acos5x + Bsin5x or Pe®™ + Qe ** M1Al
. . 3 . . ) Alft
So general solution is y = Acos5x + Bsin 5x +E XsIn5x or in exponential form 3)
©) y=0whenx=0 means A=0 B1
d 3 . 3 d
& 5B cos5X +-—sin5x+>xcos5x andatx=0 - =5 and s0 5 = 5A M1 M1
dx 10 2 dx
SoB=1 Al
. 3 .
So y:3|n5x+Exsm5x Al
(%)
(d) T
VY "Sinusoidal" through O B1
1 PR Y . .
N N \ amplitude becoming larger
| \ \‘* Crosses x axis at
: e N4 z 2z 3 4w B1
5 5 5 5
)
0. Becreco sttt | @pons)oo st b F
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