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d?x _dx

+6—+13x=8e"* t..0

dtz ' dt
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Forms correct auxiliary equation
and obtains a correct numerical
expression for at least one root by
formula or uses CTS (apply usual
CTS rule below). One correct root
if no working

M1

2
CTS rule: m2+6m+13=0:>(migj +q+13=0, g=0=>m=...

CF examples:
(x=)e™ (Acos 2t +Bsin 2t)

or (x=) Ae™® cos(—2t)+ Be™ sin(—Zt)
=) Pe(—3+2i)t +Qe(—3—2i)t
or (x=)e™(Pe™+Qe™")

or (X

Correct complementary function

in any form, allow if the “x =""is

missing or wrong and accept for

this mark if the CF is given fully
in terms of x instead of t.

Al

PI: {x:}ﬂbe-3t

Correct form for the particular
integral selected. Must include
Ae ' but accept with any extra
terms that correctly disappear
when coefficients found. Accept
“PI=". If Ae"is used p = -3 must
be seen later.

Bl

X _gpe, IX _gje
dt dt

2
— 976 +6(—3/1e )+131e*3t e

Differentiates a Pl of any form
twice (provided it has at least one
constant and is a function of t)
and substitutes into the equation.
Allow only sign/coefficient errors
only in the differentiation.
Their PI must lead to non-zero
derivatives.

M1

—91-181+131=8=1=... (2)

Proceeds to find the value of the
constant following use of a Pl of
the correct form. Any
unnecessary extra terms in the Pl
must be found to be zero

dM1

x="e™ (Acos 2t + Bsin Zt)" +2e™™

Correct general solution ft on
their CF only — any CF provided
it has at least one constant and is
in terms of t.

Must have x = ...

Do not allow if their CF is
miscopied or mathematically

changed

Alft

Work with a Pl of the form Ate™is BOM1dMOAO max even if 2e™ is obtained.
Only condone incorrect variables if they are recovered but refer to the note for the

first Al.

(6)




Question Scheme Notes Marks
Number
6(b) 1 . . . .
X=—att=0 Uses the initial condition for x in their GS
2 to find a linear equation in one or two M1
1 At A 3 constants. Allow for GS = CF or CF + PI
—o AT | AT and the constant may come from the +PI
x=e (Acos 2t +Bsin 2t)+2e’3t
% =™ (—2Asin 2t + 2B cos Zt) 3™ (Acos 2t +Bsin Zt) —6e™
Uses the product rule to differentiate their real GS obtaining an expression in
terms of t of the correct form for their GS (sign and coefficient errors only — so do M1
not allow e.g., ..e™ —...e"). Allow for GS = CF or CF + Pl and does not have to
include constants.
If they work with a complex function e.g., x = Pe®#" + Qe 1 2= progress
is unlikely.
This mark is not scored for work in (c)
dx 1 1
t=0,—=>=>=2B-3A-6=B=..(=1)
d 2 2
Uses both initial conditions to find values for the 2 constants (no others) in their ddM1
GS = (CF with 2 constants) + PI(no constants). One constant must be found to
be non-zero.
Requires both previous M marks.
Examples: Correct particular
. 3 _ " solution in any form in
X=e —5c052t+sm 2t |+2e terms of t.
3 Must be x = ... unless Al
or x=e™ [—Zcos 2t +sin 2t + 2) this was the only reason
for final AO in part (a)
or x= 26 — 36 cos 2t + e % sin 2t due to omission or e.g,
2 “y =...” was used
(4)
C
© % =™ (33in 2t +2cos Zt) —3e¥ [—gcos 2t +sin 2tj -6 =0
dx X M1
Sets an expression for — = 0. Accept with any unfound constants provided a =f(t)
(3sin 2t+20032t)—3[—2c032t+sin 2tJ—6=O
Achieves an equation of the form asinbt +ccosbt +d =0 or equivalent with dM1
terms uncollected. One of a and ¢ non-zero and b and d non-zero.
Must follow a GS = CF + Pl where two constants were found for the CF and
one for the Pl. Requires previous M mark.
cos 2t = % =1=0.1973955598...= x or a =%e’3(°'1973'") [4—3le'§+ 25in(2><0.1973...)J =..
Finds a value of t from cos kt = ¢ (k #1, —-1<c <1) and uses their positive (or made ddM1
positive) value of t to find a value of x (or @) via their PS. Accept a pair of stated values.
Requires both previous M marks.
x or a = 0.553(1164729...) | awrt0.553 Al
(4)
Total 14




