Edexcel A level Maths Further differentiation (’

Section 1: Differentiating exponentials and logarithms
Section test

1. The derivative of e is

(@) -3 (0) e_:
(c) -3 e
(d) 2

2. The derivative of In(L—x) is

1 1
@ X (b) 1

© % (d) In(-2)
—-X

3. The derivative of 5* is

(a) 4" (b) x5+
(c) 5*In5 (d) 5°Inx

4. Find the gradient of the curve y =1In(2—-3x) at the point with x-coordinate 0.
5. The gradient of the curve y =¢*"In2x, at the point with x-coordinate 1 is
@@ e’ +In2) (b) e*(3+3In2)

(c) €(1+In2) (d) e*(1+3In2)

6. The derivative of In_x is:
1+X

1+x-Inx 1+ x—xInx
@ X(L+ x)* (b) X(1+ x)?

1+x+xInx 1+ x—-xInx
(© TXAix)? (d) T
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7. The value(s) of x for which the gradient of the curve y = i IS zero are
—Inx

@x=0andx=1 (b)yx=1

(c) There are none d)yx=0

2x-1

8. Find the equation of the tangent to the curve y =e~ at the point where x=1.

(@) y=2ex-e (b) y=2ex-1
(c) y=2x-e (d) y=2x-1

9. The tangent to the curve y =2* at the point where x =3 cuts the y-axis at the
point

(@) (0,8-8In2) (b) (0,241In2)
(c) (0,8-24In2) (d) (0,8In2)

10. Find the turning point of the curve y = x—In2x and state its nature.
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Solutions to section test

1’ g:e—.?/(
du
Letu=—23x =>—=-3
dx
dy
=¢¢ ===
g Uu
dy d
Using the chain rule, g 3 X g x—z=—ze
dx  du Dl/r
2. g:m(i—x)
du
et u=1—-—x —=>—=-1
0(/(
a4y _
=lnu ==
g Uu Uu
d o{ 1 1
Msw\.g the chatn rule, 3 3 “ =—x—1=-
x  du otx u 1—x
= gzgxzems‘:e,rw»s
dg ns
< =lnsxe"" =5 lns
dx
0[5 —=
4, y=mn(@R-3x) >—=——
q dx 2-2x
) -3 =2
Whew x = 0, gradient = — = ——
2 2
5, gzcsxfll,w:z,\/
Let U= 83/(*1 :> d_“ — 363/(*1
dx
dv 1
tetv=lnzax=ln2+nx =>—=—
dx x
d dv  d
Using the product rule, ’d _ LAY i

dx dx ox

. 1
=63X1X—+LVL2X><383K1
X

(1
=e** 1(—+3Lw2/r)
X

when x = 1, gradient =¢* (1 +3ln2)
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ln
6. = al
1+ X
du 1
Let u=nx —=—=—
dx x

dv
Letv=1+x =>—=1
dx

dy _dx “d
Using the quotient rule, i X GX

X 174

1
(L+x)x——ln xx1
X

(1 + x)*
14 x—xlnx
x(1+ x)*
. = =1 -lnx)™"
7 g 1—-ln x
du 1
et u=1-lnx =>—=——
dx X
- 0(3 o 1
=u =L =yt
g 0(% M:z
dy d 1 1 1
Uusing the chain rule, —g——gxd—“:__ - =

g} g — -1
BY _ pane
ox

when x =1, gradient = 2e

when x=1, y=e

Equation of tangent is y —e =2e(x —1)
Y—e=2ex—2e
Y=2ex—¢

ol
9. y==2' =2 o na
dx
when x =3, gradient =2°ln2=gln2

when x =3, g::f:g
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de  du de WP x x(1—lnx)?
Siince the numerator Ls never zevo, there are no s’cutiovuarg points.
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Equation of tangent (s Yy-2=8ln2(x-3)
3—g=gxm:z—:z4m:2
Y=8xn2-24ln2+g

when x =0, Y =8—-24ln2

10. Y =x—lnax

a 1
_gzl__
dx X
. 1 1
When gradient =0, 1——=0 = —=1 = x=1
X X
Whenx =1, y=1-ln2.
d o* 1
_521_/(_1 :>—€=—1><—,(2=—2>0
dx dx X

so (1, 1 - ln 2) is a minlmum point,
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