Chapter 14 Differentiation 2
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1. Variables x and y are related by the equation y = lnf .

e
a. Show that Zy = 1= inx
X xe
- x

y= In

w3 [4]

dy xe*- ¢ lnx

e"

= 1= gpwn)
xe®

b. Hence find the approximate change in y as x increases from 2 to 2 + h, where h
is small. =2

' p-xinn
5- '——!'Td Ja,gh
28

[2]

dy _y.2ln2 __o0.026!
—=1-2N°

dn 2e"

dy o 89
an dx

-0.0261 '.:a'i‘.’—

h
J‘(J ~, -0.02““‘
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2. The number, B, of a certain type of bacteria at time t days can be described by
B = 200¢” + 800e .
a. Find the value of Bwhent = 0.
8 = 200 +800
= 1000

[1]

b. At the instant when ‘;—f = 1200, show that e4t — 3e2t — 4 = 0.

a -26
d8 _ 4006 - 1600 €
dt [3]

6 -2t
4oo€ - 1660E = 1200

(=400) _ob
elb_ ye 33
e’ - 4 =2
( xeﬁb) e'ﬁ-
2
e‘lﬁ‘_q_ae =0

qb

e 3%y -0 (shown)

c. Using the substitution u = eZt, or otherwise, solve et — 3 —4=0.

2
u-3u-4=0 2]
(a-y)cu+t) =0
d=¢ or d=-|

ea&="| e?:b‘ -l
cvegect )
at .Iny
= 4
b = _;:ln
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3. ltisgiventhaty =

3
In(2 5
n(+1+)forx>1.

a. Find the value of—ZxL when x = 2. You must show all your working.

’
2

L x en (-1 - ln(ana-u-s)

e

('x,-l)"
3
ca,a-c'x.a _ Iln (2% +5) _ A

(x-l‘)a'

-1.90

g8-a2y _In(21)
—
- _1‘_/"'——--

[4]

b. Find the approximate change in y as x increases from 2 to 2 + p , where p is small.

3 2
6% -6xX _|n (2%+%)

dy _ _3*»+5 _ ——

F')_c.- cx-17%

dy _ _1q

an
& %9
an  dn
&(j ~ -1.9p

[1]
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g:x—>2x2+ 1forx >0

3
fix—>e forxeR

Solve f'(x) = 6g"(x), giving your answer in the form In a, where a is an integer.

f 'C‘K') = 333'&

g'en) = yx g e =4

3
3¢ =6x4
y 8
333

=24
.8

3% =Inc8d
% = _kln8

= 4 Ing = ln2
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5. Two variables x and y are such that y =

1—
a. Show that @y 34lnx :
dx x
2
dy - 1wo - 3% Ine
an % —
(%)
= %a-37tal"'x' =
———
2®

forx > 0.

[3]

[3]

b. Hence find the approximate change in y as x increases from e to e + h, where h is small.

dy _1-lnx

da S
=1-3 . -2
et e!
dy Sy
ax fi
dywz ~2h

2%=€

(ﬁt:"\

[2]
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6. The variables x, y and u are such thaty = tanuand x = Y

a. State the rate of change of y with respect to u.

&’ = ’
3;, SeC u (]

b. Hence find the rate of change of y with respect to x, giving your answer in terms of x.

y=tanu dy e

2 = U+ ) oo [4]
dy _ gec
du

Elx l -2/
«

—cﬁr ;)’/5
2 L %=
=sec5’°" *3
Y
= sec ¥x-!
/
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sinx

7. Given that y = —=, find an expression for Z—y.
Inx x

g': cosx Inx - L x 2% x siox
x 1

9. 2
(Inx)
2 n
- 28in 2
= cosx lnc Sy cosxIna-2sinx
9 - 2.2
Cln’) % tInx’)
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8. Differentiate tan 3x cos % with respect to x.

(.“l 3 =-l'an3‘x ws %’2

’ Y th 2
- % cos 26 _lton3 Sin 2
g—;sec 3 2 Y )

[4]

[4]
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In(4x"+1)
2x—-3

9. ltis giventhaty =
a. Find —1

3 -_ xaac (ax-3) - alntqz +1)
'uu-l [3]

can-3"
= 163-29% _ alncysc +1)
Yotel —
cax-9)"

b. Find the approximate change in y as x increases from 2 to 2+h, where h is small.

165’ 29% _ aln cus’ +1) [2]
I} Yyotel —
(ax-8)"
x=2,
” g cq 98 2ln (1) = -4
dy &
dn  dn
~q.33h vy
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2 'x?'
x 'x'-r he
10. ltis giventhaty = (1 + €" )(x + 5).z %+5 + X€
a. Find <.

X P a Y
dl‘ % 2% »
Y. 1+e +a%€ +l0xe
dw [3]

b. Find the approximate change in y as x increases from 0.5 to 0.5+p, where p is

small. - 2 2%=0-5
g’:lq.eni-ﬂ?ce +l0x¢e Jx,-.-p 2]
0.25 0-25 _ 0.25
=Il4+€ +O-‘53 +5€
0.26
=1+6-5¢
= 9.35 ;‘2 ’:“J;S_
de  dn
q.35p 2 dY

c. Given that y is increasing at a rate of 2 units per second when x = 0.5, find the
corresponding rate of change in x.

dy _o ,%=0-5 2
at ,
dn . % xd4 - "L-,,T—,x
gt 4 dt %
= 0.2
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11. The equation of a curve is given by y = xe >,

a. Find <X,
, -ax -2%
gg e - 2”6

b. Find the exact coordinates of the stationary point on the curve y = xe .

()
-aN o oF )-a'x,:o
. 2% =\
Crefect)
vef o nd

«e
w
»
o,
1]

2

[3]

2x

[2]
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c. Find, in terms of e, the equation of the tangent to the curve y = xe ™ at the point (1, % .
e

d“.| 2% -2%
— = € _ %€ (2]
dr
- -2
= 62-9.8
-2
= -€
-2
U:—e 2%+ C
-2
_I_ = -€ 4(C
e?-
2
et € ©
Y= _,L%"‘-%
Q? e
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2
12. Given that y = 2sin 3x + cos 3x, show that % + % + 3y = ksin3x, where kis a
X

constant to be determined.

dy . ceos3x - 38In3% [5]
dx

d'9 _.igsinan -9008 3%

do’

gy 4 4oy = ken

dn
> § i maésw
qcoS e +6 cog 3% - asmaxmsma
= -8 gin 3% -

= -l‘is.m!%
ka8
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