FP2 PRACTICE PAPER 5 Mark Schemes

(a)

(b)

(<)

Integrating Factor =™ Min
point and
i (ye*) = xe” passing
dx through
2x __ 1 Zx 1 .2x (0, l)

YeE =3 xe — = e dx

=1 2x Zx

=ixe e +c shape

— 1 _s
l=c—1-—>c=3
- -2
y=1x—1+3e™ and ﬂz%—%e *
dx
When »'=0, e =1 ~2x=1In5

x=21In35, y=%In5 at minimum point.
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(a)

®)

Auxiliary equation: m* +2m+2=0—3>m=—-1%i
Complementary Function is y =e~ (A cost+ Bsint)

Particular Integral is
y=Ae ', with y =—Ae”, and y"'=Aie”’

(A—2i420)e =2 > A=2

soy=¢g {Acosi+ Bsini+2)

Puts 1 = .4+2 and solves to obtain =-1
V' =e(—Asint+ Beost)—e ' (Acost + Bsinz+2)
Puts 1 = B — 4 — 2 and uses value for 4 to obtain B
B=2

L y=¢ (2sint—cost +2)
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(a)

(b)

()

(d)

Ja(l—cos @)= a(l +cosd)

2a=4acosf —»cosf =1

r=3

* =T -
L =%or—3%

[Co-ordinates of points are (#,5) and (32.-%) |

3:1\5
2

AB=2rsing =

5
Area = J}Hdﬂ

1 a*(1+cos@)* —9a* (1 - cos @) 1de
= %I1+Ecnsﬂ+cﬂs & —9(1 = 2cos 8 +cos” §)]d0

"T‘j[ —8+20¢0s@ —8cos® #1do

= K[ —86 +20sind ...
v —25in28 — 44 ]

T T T
Uses limits — and - — cormeetly or uses twice smaller area and wges limits 3

3
and 0 correctly.(Mead not see 0 substituted)

= @*[-4r +1043 — 3] or = &*[—4z +9/3] or 3.0224

3

3&E-=4.54a:£

- Area= 3[9\3 —4x]. =9.07cm?
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(©)

(d)

(@) argz= % = z=A+Ai (orputting x and y equal at some stage) Bl

W= w , and attempt modulus of numerator or denominator. M
A+ (A+D)i

(Could still be in terms of x and y)

(A+D) + 20| =[1+(A+Di|=y/(A+D* + 2%, ~wW=1(*) Al Alcso (4)

(b) W=Z—+:!' = w+wi=z+1 = z=1_—Wi M1
Z+1 w-1

I7=1 = [-wi=|w-1 M1A1l

For w=a+ib, |(L+b)—ai|=|(a—1)+ib| M1

J@+b)? +a? = /(a-1)% +b? M1

b=-a Image is (line) y = — x Al (6)

& R BIBL (2
\4/

z=1i marked (P) on z-plane sketch. Bl
z=1 = w= ? = % = %—%i marked (Q) on w-plane sketch. B1 (2)
I J—
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Working from RHS:

. . 1 1 1
(a) Combimning ;_i‘_—l [ m] M1

iy = e + 1) + (r+1) — 7

Forming single fraction : M1
i+ 1)
oD+l -+l
_ i )] _? 7 AG
Flr+1) (e +1) Alcso  (3)
Note: For Al. must be intermediate step, as shown
Working from LHS:
(7 = 1) +1 +Dir -1 +1 1
@ (7 )+l rr+ DE -1 A S M1
rir+1) rir+1) r(r+1)
Splitting ﬁ into partial fractions M1
I e e
Showing = re —D+1 =r—1+ 11 no mcorrect working seen Al
rir+1) " r+1
Notes:

In first method, second M needs all necessary terms, allowing for sign errors

In second method first M 1s for division:

Second method mark 1s for method shown (allow “cover up™ rule stated)

If long division, allow reasonable attempt which has remainder constant or linear

function of r.

Setting —— © ~ = 1s MO

rir+1)

v’ -1+l 4 B
¥ r+1

If 3 or 4 constants used 1n a correct mnitial statement.

M1 for finding 2 constants; M1 for complete method to find remaining constant(s)
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— e ——— = m— — s

OIS Y —iui[l'— ! ]

ror+1
- D +
1 1 1 1 _
[(1——)+(§—:)+ +(——n+1)
Simplification of method of differences: 1- l i
n
¢ — nln —1) _ 1
' 2 Gy 1)]}
. -1
Attempt single fraction: = i+ Din 1) +2n (dep. prev. M1)
2(n+1)
on(n’ +1) n+n

or
2n +1) 2n+1)

Alternative: Using Difference method on whole expression:

1 1 1 1 1 1 1
0 +1 - =1+ +=—-=]+[2+=—-=]........ ) -1+ —=
[ v - glrzr g -yl L=t =]
= (1+243 ... +n—1), +[(1f—1—)] any form
n+l1
nn-1), n
= =~ +
2 ¢ n+1}

. - 2 . .
U (n 1) +2n [Attempt single fraction]
2(n+1)

n(n® +1) or n+n
2(n+1) 2(n+1)

Notes:

First M mark is for use of method of differences and attempt at some simplification
First A mark is for simplified result of this method (no more than 2 terms)

Second M mark for attempt at forming single fraction, dependent on first M mark

In alternative first B1 need not be added but needtosee 1 2 ........ (n—1)
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(6)
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depM1

Al




(2)

(b)

©

(cos6+isin8) =cos@+ising ..true forn=1 Bl
Assume true for 2=k, (cos@+isiné)" =coské +isin kf
(cos @ +isin @) = (cosk® +isin k&) (cosd +isinH) Ml
= cosk@cos@ —sin k&sin & +i(sin k@ cos B + coskfsinf) | M1
{Can be achieved either from the line above or the line below)
= cos(k + 1)@ +isin(k + 1)@ Al
Requires full justification of (cos@ + isin 6")“1 = cos(k + 1) + isin(k + )& _
(.trueforn=4k+ 1l iftrue forn==k%) . true for n & Z'by induction | A1¢s0 (5)
cos 58=Re [(cost? +isin 8)° ]
= cos’ @ +10cos® @i*sin* 8+ S5cosHi’sin* @ M1 Al
= cos® 8 —10cos® @sin® @+ ScosPsin & M1
= cos® & —10c¢cos’® @ (1 —cos’ 8) +5cos @ (1—cos® )* Ml
cos 58 = 16cos® § —20cos’ @ +Scosf (*) | Aleso (5)
cos3é
=0 = cos50=0
cosd Mi1
T Fia
560= — 0= —
2 10 Al
= = i.r. 3 * .
x= 2cosé, X 21:.:0810 15 a root ") Al (3)

(13)




