7.5 Answers
A-Level Pure Mathematics: Year 2
Differentiation |11
7.5.1 Solutionsto 7.3 Examples (Teaching Video)

(i) y=5In(x+¢€) ( Chain Rule Example )
dy . 2X + €f

dx % X2 +
[ 3marks]
(i) y=xInx ( Product Rule Example )
= 2x3lnx
ﬂ = 2(x3 X i + 3x2Inx)
dx X
= 2(x2+ 3x2Inx)
= 2x2(1+ 3Inx)
[ 3marks]
Inx )
(i) y= ox ( Quotient Rule Example )
SESQLLY
2 X
ﬂ—ix xx%—lxlnx
dx 2 X2
3 i o 1-Inx
2 X2
11— Inx
- 2x2

[ 3marks]



7.5.2 Solutionsto 7.4 Exercise

Answer 1
: _ dy 3
(1) y = 3Inx = x - X
(i) y=4Inx
= 12Inx = L7 _ 12
dx X
(i) y = In(5)
= In5 + Inx = dy = E
dx X
(iv) y=6In(7x)
= 6In7 + 6Inx = dy = o
dx X
dy 12 x2
— Inl4ax3 = _ et
(v) y=m(4C+3) = dx 4x3 + 3
(vi) y=(|nx)3 :>ﬂ:3(lnx)2><i
dx X
_ 3(Inx)?
B X
(vii) y= (Inx)_4 = % = —4(Inx)_5><%
. S
~ x(Inx)®
4
(viii) 'y Thx

= 4(lnx)y ! = % = 4><(—1)><(Inx)_2><%

4
X (Inx)2

[ 16 marks]



Answer 2

y = xInx’
= 7xInXx
ﬂ:? xxi+1><lnx
dx X
= 7(1+ Inx)
[ 3marks]
Answer 3
X
Y = Tnx
dy  Inx x1- «% X X
dx (Inx)>2
o Inx -1
~ (Inx)?
[ 3marks]
Answer 4
3 Inx3
= =3
Inx
=X
ﬂ—B x3x%—3lenx
dx x6
2
- —3x)f(5 (1 - 3Inx)
_3(1-3Inx)
B x4

[ 3marks]



Answer 5
(i)
f(xX) = x(In(x) — 1)
f'(x) = xx%+1><(|n(x)—1)

=1+Inx)-1
= Inx
Asked to find wheref " (x) = 1
Inx =1
X =€
=e (About 2.73
Whenx = e y = e(lne-1)
=0
The gradient is 1 at the poi#t( e, 0) where the graph crosses thaxis

[ 3marks]
(i) For a turning point,

f’x) =0
Inx =0

X =28€

Whenx =1, y=1x (In(1) - 1)
=-1
- Turning PointB( 1, - 1)
f’X) = Inx = f7(x) = % ~f7@Q) =1
Asf ” (1) is positive the turning point is a minimum

[ 3marks]
(iii)  The tangent from the turning point will have equatios — 1

For the tangent from, y = mx + ¢

O=1xe+c..c=-e
y=Xx-¢€
Intersection of tangents is where— e = -1
X=e-1

.. Point of intersectionigse — 1, - 1)
[ 3marks]



Answer 6

(1)

90 = 5 x(2In( - 1)

o = (22 _

g = 4(x()()+2x(2ln(x) 1)
= %(2x+2x(2ln(x) -1))
=§(1+2In(x)—1)

4

= > (2Ine)

Il
x
>
X

~.g(e) =elne

[ 4 marks]

(i) For a turning point,
f’(x)=0
xlnx = 0

Either x = 0 (Rejected ag > 0)

orlnx =0
x=e0
=1
1 2
g(1)=z><1 x (2In1-1)
_ 1
4

. Turning Point ( 1, - %)

f’(xX) = xlnx = f7(x) = xx% + 1 xInx
~ P70 =1

Asf ” (1) is positive the turning point is a minimum.
[ 3marks]



Answer 7

y = €lnx

—:exxi+exlnx
dx X

ex(i + Inx)
X

dy
Wh =1, y=0and -2 =
en x , Y an dx e

Tangenty = mx + €
O=exl+Cc>cCc=-¢€

The tangent has the equation= e(x — 1)
[ 3marks]

Answer 8
(i)
Inx
Y= e
dy X2 x%—lenx
dx x4
X — 2xInx
B x4
X(1-2Inx)
x4
1-2Inx
x3

[ 3marks]
(i) Whenx = 1, y = 0, %zl
y=mX+cC
O=14+4c>c=-1
Equation of the tangentig = x — 1
[ 3marks]
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