Question Scheme Marks
Number
3. d :
@) ay+(tanx)y:2coszxsmx—3secx M1
Integrating Factor: [ = ej e dM1
I =secx Al
ysecx = J‘secx(2cosz xsinx—3secx)(dx)
or M1
d 2.
—(ysecx)=secx(2cos” xsinx—3sec
dx(y X) X( XS x )C)
. . 1
I2cosx51nxdx=s1n2x or —cos’ x or ——cos 2x Al
Must follow the previous method mark
I—3se02xdx=—3tanx Al
Must follow the previous method mark
Follow through their integration and their integrating factor:
ie y= their(sin2 x—3tanx+ k) +theirsec x
Examples of a correct answer:
y =cosxsin® x—3sin x+k cos x
or Alft
1 .
y= —EcostOSZx—3smx+kcosx
or
y=—cos x—3sinx+kcosx
@)
Notes
Ml1: Attempt to divide through by cos x. If the intention is not clear must see at least 2 terms
divided by cos x. May be implied by a correct integrating factor.
dM1: 1= ™) o % +Py=..
Dependent on the first method mark. May be implied by use of sec x oe as the integrating
factor.
Al: or (cosx) " orsecx and condone cos™' x if the intention is clear.
COS X
M1: Attempts to use their integrating factor correctly e.g.
v their IF = [ O(x) x their IF(dx) or %( v their IF) = O (x) their IF
. dy
from their A +P(x)y = Q(x)
If there is any doubt, must multiply at least one of their Q(x) terms by their IF
Al:  Correct integration of 2cosxsinx. Must follow the previous method mark.
Al:  Correct integration of —3sec’ x. Must follow the previous method mark.
Alft: Follow through their integration (must be a changed function and not just and their

Q(x) x their IF) and their integrating factor but must be y = ... with the constant dealt with

correctly. Depends on the third method mark.
Allow any equivalent correct or correct ft expressions which may be unsimplified so allow
tan x

e.g. -3 for —3sinx
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b 1 .
(b) e.g. 3\/_=——cos£cos2£—35m£+kcosz:>k=... Ml
2 3 3 3
y =cosxsin® x—3sinx+k cosx
3\/-__[\/_J _3£ k— :(9\/__%) oe
1 .
y=——cosxcos2x—3sinx+kcosx
Al
1) V3 1 1
33z = |3 ks k=[9y3 -~ | 0e
=33 (2) 2 2T (IJ
y=—cos3x—35inx+kcosx
:3{:—(-) —3£ LN (9\B+ J
2 2
y:cosxsin2x—3sinx+(9\/_—zjcosx oe
or
1 . 1
y=—§cosxcos2x—3smx+ 9\/_—2 cosx oe Al
or
. 1
y:—cos3x—3smx+(9x/§+zjcosx oe
3)
Total 10

Mi1:

Al:
Al:

Substitutes the given conditions into their y = f (x) and attempts to find a value for their

constant.
Correct constant for their method from a correct function in part (a).

Notes

Correct equation or equivalent correct equation but mustbe y = ...




4r +2 . ) ,
4. (a) Express ——————— in partial fractions.
Flr +1)(r +2)

(3)
(b) Hence. using the method of differences, prove that
i 4r+ 2 _ nlan+b)
~ir(r+D(r+2) 2n+1)(n+2)
where a and b are constants to be found.
()

(Total for Question 4 is 8 marks)



