Question Scheme Marks
1(a) d—y—3ytan)c:seczxwithy=4whenx=E
dx 4
Mark parts (a) and (b) together
IF=exp[j—3tanxdxj=... M1
=exp(3Incosx) =cos’ x * Al*
(2)
Alt (a) i(ycos3 x):d—ycos3x+yx3coszxx—sinx M1
dx dx
= cos’ x(% —3ytan x) hence integrating factor Al*
(2)
(b) = ycos x = J.secz xxcos’ x dx M1
= ycos’x=sinx (+c) 0.e.
OR
y = sinxsec3x + (csec3x) Al
OR
y = tanxsec?x + (csec3x) o.e.
T LT 2 ) 2, M1
=4cos" —=sin— +c=>c=—=y=tanxsec’ x+—sec’ x o.e.
4 4 2 2 Al
“4)
(6 marks)
Notes:
(@

M1: Attempts the integrating factor directly. Allow for an attempt at exp (ijk tan xj but no need

to evaluate the integral for this mark.

Must be shown, but could be implied by an integrated expression of the correct form e.g.
exp(—3Insecx) or exp(31ncosx).

If (sec x)~3 is all that is seen then accept for M1 only

A1*: Correct simplified integrating factor. Correct processing seen, so exp and In inverse applied
correctly, and correct integration of —3 tanx — —3Insecx or 3In cos x seen. No sight of exp
and In being correctly processed, or no evidence of correct integration is max M1A0




Alt by verification

. . d .
M1: Attempts to differentiate ycos’ x — cos’ xay + ky sin x cos® x

Al*: Shows correctly that the derivative is cos’x times equation (I) and makes minimal
conclusion.

(b)
M1: Applies the integrating factor. Look for y x their IF = Jsecz xxtheir IF dx or equivalent

Al: Correct general form. The constant may be missing for this mark.

M1: Applies the initial condition to find a value or ¢ and treats it correctly (i.e. having the correct
position, and not just appearing in isolation). Incorrect treatment of ¢ is MO (e.g.

y=tanxsec’ x+c—>c=... 1S M0)

Al: Correct answer. Accept alternatives in terms of cos x etc that are in the form y = ... so e.g.
sin x N V2
Y = cosix | 2cosix

etc

. 1 .
Note: ¢ could be given as NGA ISW once a correct answer is seen.




