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Cfe AH Mathematics

Unit 1 Practice Course Assessment Paper 3

) . ) 1—x
\) (a) Find partial fractions for .
O (1+x)(1+x2) (4)
! 1—x
(b) Hence, evaluate dx. (5)

o (L+x)(1+x?)

@ Use the substitution x = 2sin@ to evaluate the definite integral:-

Vi«
[

@ (a) A function is defined implicitly by :- In(xy) =x + y.

Find its derivative, Q . (3)
dx

(b) A curve has parametric equations:-
x = cos>6, y = sin’0 .
2

d’y
dx?

(1) Find iy— and
dx

at the point with parameter 9. (5)

(1) Prove that the curve has a stationary point when 8 = xt, and
investigate its nature. (3)

(¢) Use logarithmic differentiation to find % for the function:-

lanx

y=(sinx)"", (sinx > 0). 4)

@ In a certain electrical circuit, the current i satisfies the differential equation:-

Lﬂ = E - Ri.
de
_Re
(a) Solve this equation to show that E=Ri+ Ae & (5)

(b) Show that, if the current initially is zero, then at time ¢, i is defined by:-

Rt
i=g—(l—e L] (4



@ Obtain the general solution of the differential equation

Hence find the particular solution for which v =3 and -Eil =
X

Ay _ 2%

422

+9y =7sinx+17cosx.

5
Py when x = 0.

@ (a) Use integration by parts to find Ilnx dx and J‘(lnx)2 dx
(b) If I, = [(Inx)" dv, show that :-

()

[Il = X(IHX)n - n[n_l
Use the above results to show that:-

(4
L (Inx)*dx = 9e — 24.

(4)

(2)

(4)
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ans :

1 x

1+x 1+x2

knows how to find partial fractions

knows how to find A, B and C
finds A
finds B and C

4 marks

ans: InV2 or 1/51n2

knows to express integral in P.F’s.

knows how to integrate
I+x

knows how to integrate 2
1+ x

knows how to evaluate

1-x A Bx+C

7\ + 3
(1+x)1+x*) I+x l+x
I—x=A(1+x*)+(Bx+C)(1+x)
A=l

B=-1,C=0

1

Lo xzdx
Ol4+x I1+4x
In(14x)

Sin(te ) =tn( {1++2))

(In2 - 1nV2) - (In1 — In1)

5 marks

} simplifies Inv2
S marks
@ ans: 1
ol knows to represent as integral in 6 ol x = 2sinf => dx = 2cos6d0
2 knows to represent as integral in 6 2 V(4 — 4sin26) = 2cosf
T
3 knows to change limits of integration o3 x=0=>0=0andx=V3=> 6= 3
b4
4 starts to integrate the new integral 4 I03 2sinf d6
n
3 "
oS answer o [2cos6]3 = [—2cos§] -[2]=1




4 marks

Qu Marking Scheme Illustration of evidence
Give 1 mark for each for awarding a mark for each
@a ans: DY
dx x-—xy
! differentiates implicitly 1 ! —(ﬁxﬂ)
ifferentiates implicitly In(xy) . e
2 . . e 2 dy
. differentiates implicitly x +y . 1+ Ir
3 3 b _m-y
. rearrange . A x—xy
3 marks
b(i)| ans : -tan6, l/3sec40 cosecl
dx
o finds — ol ~3c0s20 si
40 3cos“0 sinf
dy
Y .2 finds — 02 in2
‘) 10 3sin“Bcosf
d in”
3 finds & 2, b o3 -l=—ismze*cc,)sg=—tan9
dx do de dx 3cos“ Osinf
2 2
4 knows how to find d_z 4 d—f: i(ﬂ)ﬁ=ﬁ-(— tan G)d—e
dx dx* dO\dx)dx df dx
o simplifies o —sec2f x —3—3 = l/3sec40 cosect
S marks
b(ii){ ans : proof, Max S. Pt,
1 . dy 1 dy .
. knows to replace 8 by win — . — =-tant=01.e.S.Ptat @ =x
X
2 2
o2 knows to find sign of % or table of signp 2 d—%’ is undefined.
3 confirms maximum with table of signs 3 g - T =
dy
) 3 marks Ix + 0 -
¢ |ans: (sinx)®™ (seclen(sinx) + 1)
ol knows to take In of both sides .l Iny = In(sinx)"*™
o2 simplifies for differentiation o2 Iny = tanxIn(sinx)
3 knows how to differentiate implicitly 3 1dy _ sec’xIn(sinx) + tanx c?sx
y dx sinx
d d . any .
4 find ?‘% o Ey = (sinx)' (seclen(smx)+l)




@

ans : Proof

. knows to separate the variables
2 integrates

o3 handle the R

di__dt

E-Ri L
L E-r)=L+c
R L

ln(E—Ri)=——IIi—t+C

Re
4 takes exponential of both sides E-Ri=e L xe©
Rt
oo completes proof E=Ri+Ae -
S marks
cont’d ...
b | ans: Proof
@ ol knows to replace t=0,i=0 E=Ae’=>A=E
~Rt
o2 substitutes for A E=Ri+Ee !
-Rt
o3 begins to simplify Ri=E-Ee L

oA completes the proof

4 marks




Give one mark for each e

INustrations for awarding each mark

3 3
—-X -X
ans: y= Ae’ + Bxe? -sinx+cosx

correct auxiliary equation
solves auxiliary equation correctly

e correct complementary function
e correct form of particular integral
e continues correctly

e correct particular integral

e correct general solution

—sinx+cosx

e correct value for 4
e correct derivative

e correct value for B

7 marks

3 marks

o 4m’> —-12m+9=0

-

D ,
s m= ;’—(thce)

3

e y=Ae? +Brel
e y=Csinx+Dcosx
e C=-lorD=1

e y=-sinx+cosx

3 3

X x
e y=Ade? + Bxe?! —sinx+cosx

-

[ 4 A=2
®

3 3 3
dv € « 3 x )
—— =3e? + Be! +=Bxe® -cosx-—sinx
dx 2




S,

ans :xlnx — x + ¢, x(Inx)? - 2xInx + 2x + ¢

.l knows how to use integration by parts
2 completes the integration

o3 knows how to use integration by parts
o4 completes the integration

4 marks

ans : Proof

.l knows how to use integration by parts

o2 completes the proof

2 marks

ans :9¢ - 24

ol knows to express Iy in terms of I3

o2 knows to express I3 in terms of I,

o3 knows to express I in terms of (a) above
4

evaluates

4 marks

o xlnx — j1dx

o2 xlnx—-x+¢
o3 x(Inx)? - 2J'lnx dx
o4 x(Inx)?2 = 2(xlnx —x ) + ¢

.l x(lnx)y? — nJ (Inx)"™" dx

x(lnx)" - nln—l

ol x(Inx)* - 41,

2 x(Inx)* - 31,

> x(Inx)*- 4x(Inx)? + 12x(Inx)? — 24xlnx + 24x
4

** le(Ine)*- de(Ine)? + 12e(lne)? — 24elne + 24e]
-[24]1=9e-24




