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MPC3

Question 1(b)(c)

1 (a) Differentiate Inx with respect to x. (1 mark)

(2 marks)

dv
(b) Given that y = (x + 1) Inx, find d.l
.

(¢) Find an equation of the normal to the curve y = (x+ 1)Inx at the point where x = 1.
(4 marks)
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For this paper candidates were not penalised if they obtained a correct answer but then went on to spoil
their answer but this may not be the case in the future.

In this example the script arrives at the correct answer but then through dodgy algebra changes the
answer. However they would be penalised on accuracy marks on the later parts of the question.

This script also highlights a second common mistake. Having written the gradient, incorrectly, as
(1+Inx) they have not substituted the value for x and as such could not gain the marks for the gradient

of the normal.

Mark scheme
Q Solution Marks | Total Comiments
1(a) | y=Inx penalise + ¢ once on 1(a) or 2(a)
E—l Bl 1
dy x
by | yv=(x+1)lnx
dy 1 ) M1 product rule
$=|_1—1.|>.;—1114 Al P
(©| y=(x+1)lnx
£=l—l—1nx
dv x
dy M1 bstitute x = 1 into thei dy
el B 0n substitute x = monﬂra
dx
Grad normal = 1 Ml ulse of mymy = -1
2 Al Cs0O
1, .
y=—=(x-1) Al 4 |COE
Total 7




Question 2(b)

MPC3

2 (a) Differentiate (x — 1)4 with respect to x. (1 mark)

(b) The diagram shows the curve with equation y = 2V (x — 1)3 forx = 1.
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The shaded region R is bounded by the curve y = 2V (x ,F_ the lines x = 2 and
x =4, and the x-axis.

Find the exact value of the volume of the solid formed when the region R is rotated
through 360° about the x-axis. (4 marks)

(c) Describe a sequence of two geometrical transformations that maps the graph of
y = Vx> onto the graph of y =2V (x — 1)° (4 marks)

Student response
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Commentary

Many candidates had forgotten from C2 how to handle indices.

They had learnt the new work on volume of rotations but fell by the wayside due to the indices.

The question was simple as they had to square a square root but many scripts dealt with the powers as
this script obtaining powers to the %2 or similar. This meant that further correct progress on the
question was difficult.

Centres should ensure that candidates revise working with indices as this is a pre-requisite for volumes

of rotation.
Mark Scheme
2(a) | 4(x—1)" or in expanded form Bl 1 allow —4{1—x)’
p 3 .
M) | P=4@[(x-1) dr M1 () |17 dx
- - 4 M1 k(x-1* im) or i expanded form
= \"lﬂl % | ml correct substitution of limits into
- = k(x-1)
=m(81-1)=80m Al 4 CAOD
(c) | Translate El
(1)
Lo Bl OE
Stretch (I)  SF 2 (IT) M1 for I and (11 or IIT)
// y axis (TII) Al 4 for I and IT and IIT
Total 9




MPC3

Question 3(a)

3 (a) Solve the equation cosecx =2, giving all values of x in the interval 0°<x<360°.
(2 marks)

Student Response
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Commentary

Candidates will not be penalised on trigonometry questions if they give extra answers that are
OUTSIDE of the given range.

However for extra answers within the range will be penalised.

Mark Scheme

3(a) | cosec x =2
. . 30° 11 impli
—ginx =% M1 30° scores M1 impled
=
x=30 150 Al 2 and no extras in range
M) | 1 Bl 1
(ii) | |
i i M1 all positive, 2 U shapes
E E Al 2 minima consistent = 0, not intersecting
: : with each other or y-axis
| |
[ i !
] I
0 ; i
0 180} 3600
(¢) | x=30,150, 210, 330 BIF 3 correct values from their (a),
which must be £.180—8
Bl 2 all correct and no extras i range
Total 7




MPC3

Question 4b(ii)

(b) The curve y = 3" intersects the line y = x + 3 at the point where x = o .
(i) Show that o lies between 0.5 and 1.5. (2 marks)

(ii) Show that the equation 3* = x + 3 can be rearranged into the form

x= w (2 marks)
Student Response
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Commentary

In a number of questions on this paper candidates were required to show that a given answer was true.
This was so that candidates could proceed with later parts of the question, BUT 2 enough steps need to
be shown as to justify the result.

Candidates were able to arrive at the given answer with many shortcuts and were, in consequence,
penalised.

This script has a missing line og log manipulation that was needed for full marks.




Mark Scheme

4(a) ¥
% 1 3 Bl x values PI
X; 1.25 3.948(2)
. 15 5.196(2) Bl (4 +) v values correct
% 1.75 6.838(5)
X 2 9
11 -
A =E:<;(3—4><3.9483—2>< 5.1962
+4x68385+9) M1 Simpson’s tule
=546 Al 4 CAO
®)) | £(x)=3"-x-3
£(0.5)=-1.77 _
s ¢ change of s1gn . root MI1Al 2
£(1.5)=0.696 |
(i) | 3¥=x+3
n3% =In(x+3) M1 correct use of logs
xln3=In(x+3)
Infx+3) .
X= nlx+3) Al 2 correct with no nustakes; AG
In3
(iii) | x =0.5
(x,=1.14) M1
3 =129=13 Al 2 CAOQ
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Question 5b(ii)

MPC3

(b)y (i) Find fg(x).

(1 mark)

Student Response

Gy st
B e

y — 4 Gl
o —A\—

i - 2 i & -
/ P
S o Ei =) 2o seaNadas
1 _3 % Yo v
Commentary

A surprising number of candidates made this mistake when squaring the equation. They had obviously

been drilled that a square root produces 2 answers and applied the same principle to squaring.

This leads to 2 solutions; the correct one and one extra spurious solution, hence this candidate gained

the method mark for squaring but lost both accuracy marks.

Mark Scheme
S@) | f(x)z0 allow 20 M1 >0 or £20 or 20
Al 2
|
oA | J--2 Bl 1
x
I . :
()| —-2=1 M1 squaring their (b)(1) in an equation
x
1
—=3 OE Al
x
1 .
x= 3 Al 3 CS0O
(©) | v=+x=-2
¥ =x-2 M1 attempt to 1solate; condone 1 slip
M=y-2 M1 [EVerse x>y
y=x'+2 Al 3
Total 9




Question 6

MPC3

6 (a) Use integration by parts to find [,\‘05"‘ dx.

(b) (i) Use the substitution u = /x to show that

.[\/;(11\5) ‘L":‘[ﬁ du
9 1

(i1) Find the exact value of [

(4 marks)

(2 marks)

(3 marks)

Student Response
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Commentary

Calculus is the main topic on this module and all basic differentiating and integrating techniques must

be understood.

When using integration by parts candidates must realise that at the outset they MUST integrate one

term AND differentiate the other.

Some candidates chose the wrong term to integrate BUT they still scored the method mark. Obviously

accuracy marks would be unlikely to be obtained as they were going down a dead-end, but they would

have had the opportunity to recover without penalty.

Mark Scheme
6(a) [ xe dx
u=x dv=¢" M1 integrate one term, differentiate one term
du=1 v =1765"' Al
5
3! Sx
[=—re — = dy Al
45
5x 1 Sx
=—xe™ ——e™ (+¢) Al 4
e
. 1
®O |, _ 3
| —=
due =X 2 dx M1
f= {1 x 2du Al 2 carrect with no errors; AG
Y1+u
9 . y di .
(i) [ dr = { 2 du mi correct 1rznrrs used tn correct expression,
] 11+u ignoring &
—[20a(1+2)] M1 for kln(1+u)
=2ln4-2In2 Al 3 ISW OE
(=In4)
Total 9




MPC3

Question 7

7 (a) A curve has cquation y = [_\‘2 —3)e*.

. . 1y ‘
(1) Find 2. (2 marks)
dx
.. . as .
(i1) Find —}7 (2 marks)
dx<
(b) (i) Find the x-coordinate of each of the stationary points of the curve. (4 marks)

(ii) Using your answer to part (a)(ii), determine the naturc of cach of the stationary
points. (2 marks)

Student Response
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Commentary

Two of the main topics on this module are calculus and working with natural logs.

This question brought both topics in one question.

This script had the correct answer for the first derivative and knew that for turning points the gradient
had to be zero.

Also the candidate knew that the exponential function had to be dealt with. Many candidates were
unsure as to how to proceed and used logs without realising the implications.

This solution showed a lack of understanding of questions involving natural logs and their inverses.




Mark Scheme

7@ | y=(x*-3)e"
£= (x2 =3)e* +2xe* M1 product rule
i Al 2
ﬂ:l-2 Y o2 \ . . dy
.. —=[x" —3)e" + 2xe" + 2xe¥ + 2" M1 product rule from their —
(i) 2\ ) . " doe
Al 2
dy
| —=0
(b)) &
::,Ex{_,(_ +2x-3)=0 M1 e f(x)=0 fmmi =0
i
e*(x+3)(x-1)=0 ml attempt at factorising or use of formula
Sx=-31 Al first correct solution
Al 4 second correct solution, and no others
SC No working shown:
'==3 B2, x=1 B2
(i) | x=-33"=—4e"max (—0.2) M1 Condone slip
x=1 y'=4¢" min (10.9) Al 2
Total 10
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Question 8

8 (a) Write down [sccz.\‘ dx. (1 mark)
8 dy
(b) Given that y = ——, use the quotient rule to show that (i_} — —cosec” x. (4 marks)
sinx X
(c) Prove the identity (tanx + (.‘0‘[.\‘)2 = sec?x + cosec? x. (3 marks)
! 2
(d) Hence find (tanx + cotx)” dx, giving your answer to two significant figures.
J0.5 (4 marks)
Student Response
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In a number of questions on this paper candidates were required to show that a given answer was true.
This was so that candidates could proceed with later parts of the question, BUT 2 wrongs do not make
a right!

Candidates were able to arrive at the given answer by spurious methods!

This script starts the question correctly with the quotient rule but then, by not knowing the trig
identities correctly, falls by the wayside with some very poor algebra.

Centres must stress to candidates that it is highly likely that one of the 2 trig identities stated in the

specification for this module will be tested.




Mark Scheme

8(a) | tanx (+¢) Bl 1
) | £(x) =22
STy
.\ —sin’x—cosx . + sin’ x+cos’ x
flx)=—™F5— M1 quotient rule ———————
S X Al sin” x
-1 s 5
=— Al use of sin” x +cos” x =1
sin” X
= _cosec’x Al 4 AGCS0
Special cases
£(x) = cotx
1.
£ (x)= 1 —cosec Jj. cotxx 0 M
. %
——cosec” x Al (max 2/4)
Or
£(x) =L
7 tanx
A
£1(x) = tanx = 0 1l:r.:El: X M1 Al
tan”™ x
- sec’x
tan” x
- ——cosec” Al (max 3/4)
sin” X
(©) | LHS =tan®x+cot®x+2 tanx cotx M1 expanding
—tan” x+1+cot’ x +1 M1 correct use of trig identities
—sec’ x+cosec’x Al 3 Cs0
=RHS
2 3 3 N
(d) [[mn r+cotx) dy= [se::"x+ cosec-xdr M1 use of identity
1 M1 + tanx + cotx OE
=[tanx—cotx]
03 Al
=0.9153--1.2842
=22 Al 4 AWRT
Total 12






