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9. (a) Find the equation of the
tangentto y=2+e% at
the point where x = 0.

(b) Find the point of -
intersection of this
tangent and the x axis.

(c) The shaded area is the
region between the
tangent, the curve
y=2+e* and the line
x =a where a is the point
of intersection of the tan-

gent and the x axis. s
x
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y/w%eo
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Calculate the shaded area
correct to one decimal place.
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10. (a) Show that
PP ]
=]1l-e

eI

Hence, or otherwise, differ-
eI - e-'I
entiate y =

e*

1,x

(b) Evaluatej ¢

o e~

_e’x

correct to 2 decimal places;
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11. Show that y = xIn x has a mini- 12. (a) Find -;—;(108.; sinx).

-1 1
mum value of — when x= . (b) Hence, or otherwise, show

T 1
that J‘zcotx dx=—2-10ge2

X
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13. Find the volume of the solid

6 X
generated by rotating the area 14. ‘ The curve y= Joz-1 in the
beneath the curve y= 2 first quadrant between x = 1

Jz - and x = 3 is rotated about the.

betweenx=1and x=3. x axis. Find the exact volume

generated.
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15. Find the area of the region

16. (a) Show that
enclosed by the curve

x : i[lcg (log x)] = .
y=— , the x axis, and dx € ¢ xlog, x
x“+1
the lines x=0 and x = 1. (b) Hence, or otherwise,
e'.'
evaluate f .
e Xlog,x
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17. Showthat y= _125- has a maxi-

1
mum value of — whenx =e.
e

18. Calculate the exact area

4
under the curve y =
x-2

Y =4
Y T3z between

x=3 and

x=5,
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9. (a) y=2+e* ! i
a d;' +e (b)j (1-e-2% dx 12. (a) -c—i—-(log, smx)
—=e*=e=1atxr-=0. ° 1 1 d(. )
Atx=0, T =[x+le4x] TSnr de o
y=2+e°=2+1=3] 2 0 =1 X o8 x = —n X
Point is (0, 3). 1+ 1 ., 0+ 180) sinx sinx
= —e - -
'Equn. of tangent at (0, 3) 2 2 =cotx
1.5 of formy-~y,=m(x-=x,) =1__;_+_%_e_2 =
— = j— 1
ie. y-3=1(x-0) 1 cot x dx
y-8==x =—2-(1+e'2) (b)J £
x-y+38=0 is equn. —[lo B
o =[log, sme
(b) Tangent cuts x axis when =0-067667 641 *
y=0. x+3=0 . x=-3 = 0-07 (2dp). =[10g, sin%—loge sin%}
Pt. of intersection is -3, 0). .
11. = =
(c) a= —3 i y ¥z dyy Ul:iu, dU =|:1og€ l—loge -.J]:-E}
We require area between il i -3
—3 and O below y=2+e* =0-log 27
but above x-—y+3=0,~~ d_y=1 1nx+xx,-1- =§1'l°g‘2’
[y=x+3]. dx X1
=1l+Ilnx.
+
x* dy for stationary 13. V-‘-ﬂjyz dx -2
—= r=
1;\’ - Put ===0 Golues . Jz
o 1+lnx=0 V=ztf 2 2 4
1 x Y=y
Inx=-1, loggb=c 3 dx
then x=e! = af=b =4n L x loge1=0
1 3
l x==. =471'[log¢:x:]1
When x=l, =47t[log¢3—loge 1]
Ares i 1 =4nrlog, 8.
=fo (2+e‘)dx-.f0 (x+3)dx y=;ln(:) Volume is 4 71n3 units3.
- 2 0 =Lt 6
=[2x+e’]?3—[-2}-x2+3x] i 14.V=nfy2dx 7s 2xz-1
- == —1lne 3 36 2 36
e®=1 1 V=”f12x_1dxy T 2x-1
, \ =-— log,e=1 3
=[(e®)=(-6+e)] ] —ton [ Zoa
9 Now d 2_1 221 3
—[0-(5-9)] dx? «x = 18:t[log, (2::-1)]1

=h+6—4ﬁ—e4]
=2-4502129 =25 (1dp).
Areais 2'5 units?.

T _ -z
10. (a) Put y=e :
e.!

e!

et e

e—!

x

e *+eX=pg-2x
=1-g-2%
dy

S Fx—= 2e-2%,

. 1
. minimum value of - =
e

occurs at x =—.
e

= 181r[log, 5-log, 1]

=18zIn5. |{log,1=0

Volume is 18 7 In5 units3.
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1
15. Area=J’ =
0 x2+1
1 2x

2)0 x2+1

=—;-[log, (x2+1)]

1

0
1

=E[log, 2-log, 1]

1
= L1og, 2.

Area is Ellnz units 2.

16. (a) -dd:[log, (log, x)]

d
log, x XE(IOg' *)

1 1
= x=
log,x " x
_ 1
zlog, x’

<b>f dx

xlog, x

el
e

=[log, (log . x)]
=[log, (log, e?)

~log, (log, e)]
=[log¢ 2-log, 1]
=log, 2.

Note log, e?=2log, =2
as log,e=1

Inx

17. y==——> y=2
v
9y _"dxr dx
dx 2
1
ﬂ_x.;—l.lnic
dx_ x2
_1-Inx
=

=0 for stationary values,
l1-lnx=0
Inx=1
x=el= e.

Atx=e,
Ine 1
YT T X
x2 . —(1-Inx)2x
d?y x
dx? x4
|By Quotient Rule |
_—x-2x+2xlnx
= —
_—3x+2:lnx_)f(—3+21nx
- 24 %3
_=3+2Inx
=—
~3+2lne
z=e———— atx=e
P
=—3:2 log.e=1
e
=-_—:;l-<0
[<4

X 1
.. maximum value of —
e

~  occurs whenx =e.
5
18.A=_[ £ dx
31"2
5
:4J 1 dx
g x=2

= 4[10g(x—2)]§
= 4[log3-log 1]

= 410g3
Area is 4log3 units?.




