Complete Solutions Examination Questions

Complete Solutions to Examination Questions 6

6
1. (i) To differentiate the given function y =5x° +Z+2%— 9x +26 we need to rewrite
X

the term - = 7x*. Differentiating
X
6

y:5x3+7x1+2%—9x+26

5
ﬂ=—15x_4 _7x2 46| 2 |9
dx 3

5

— 15X —Tx P 14X 9 {Simplifying 6(%} =2(2x°) = 4x5}

(ii) How do we differentiate y =2xIn [Ej ?
X

Since we have a product therefore we use the product rule which is
d
6.31 —luv|=u'v+uv'
(6.31) bl
Using this formula and basic rules of logs we have
u=2x v:ln(zjzln(z)—ln(x) {Using In(gjzln(A)—ln(B)}
X

u'=2 v':O—E:—l [Note In(2)=0.693 isaconstant]
X X

Substituting these into the product rule gives

2o
2

= 2In(gj—2:2{ln(gj—l} [Taking out 2]
Can;glling X X

—2X ’)
sin(5x)

We have a quotient function therefore we use the quotient rule:

dlu u'v—uv'
6.32 — | = |=—
(6.32) dx[v} 2

v
u=4e™ >< v =sin(5x)
u'=-8e v'=5cos(5x) [ Differentiating

Substituting these into the quotient rule formula (multiplying the diagonals goes on top):

(iii) How do we differentiate y =

Let
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i{ 4e > }_u'v—uv'

dx | sin(5x) V2

—8e**sin (5x) —4e **5¢0s(5x)
[ sin 5x)]2

4e7?| 2sin(5x)+5c0s(5X) | Taking out common factor}
sin” (5x) —4¢7** on numerator

(iv) We will not find a derivative formula for the given function y =+/1+5x*—4x® . We
need to rewrite this by using the rules of indices, va = a"?:

y = V145x% —4x° (1+5x x)”

How do we differentiate this y = (1+5x” - 4x ) ?

Use the chain rule directly, that is i(u”)= nut 3 With U =14 5x% — 4x°:
dx dx

y = (1+ 5x? — 4x3)1/2

dy 1 172
» 2(1+5x —4x*) T [10x-12x* |

_ 1 10x-12x* 1 2x[5-6X] ~ x[5-6x]
ssngar L 2N 145X —4x* 2 \J145% — 4% cancsing 25 N1+ 5X — 4%

Ja
2. How do we find the gradient of v =2sin(t)+3t*at t =27
Differentiate v= 25in(t)+3t2 with respect to t and then substitute t =2:
v _ 2cos(t)+6t
dt
Putting t=2 gives 2cos(2)+(6x2)=11.17.

ex(x2+1)

h
Sin (%) we have

3. Taking logs of both sides of the given equation y =
In(y)= In[exsg:—z:)l)]
=In [ex (x2 +1)] ~In[sin(x)] {Applying In (%) =In(A)- In(B)}
=In[e* |+In(x* +1)-In[sin(x)] [Using In(AB)=In(A)+In(B)]

- X+ In(x2 +1)— In[ sin(x)] [Because In and e are inverses so In [ex] = x}
How do we differentiate this?
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Using the chain rule directly on In, that is i[In (u)] = ldu . Applying this to differentiate
dx u dx
the above In(y)=x+ In(x2 +1)~In[sin(x) | we have
d d
&[In ]— +—[In(x +1)}—d—(ln[sm (x)])

1ldy 2x  cos(X)
=1+ ——
y dx x> +1 sin(x)

d—y:y{1+ 22x —cot(x)} RememberC?S—(X)zcot(x)
dx x°+1 sin(x)
X( , 1)_ Substituting our given
e*(x*+
dy _ _ 1+ 22x —cot(x)} ex(x2+1)
dx sin(x) [ x*+1 S S
sin(x)
eX(X2 +1)_X2+1+2X—(X2+1)C0t(x) Common
~ sin(x) x* +1 Denominator
=Sine(x)[xz+2x+1—(x2+1)cot(x)] [Cancelling x2+1]

X Because
(S 2 2
sin(x)[(XJr ) (X " )CO (X)} {x2+2x+1:(x+1)2}
4. (i) We need to differentiate f (x)=x°-5x°—x:
f'(x)=6x>-15x* -1
(i) How do we differentiate w(&)=e*’ cos(36)?

Use the product rule, which is given by di[uv] =u'v+uv'. We have
X

u=e? v =cos(30)
u'= 262‘9><: v'=-3sin(30)

Substituting these into the product rule formula (adding the multiplication of diagonals)
gives

%[e” cos(30)] =u'v+uv’
= 2e?’ cos(30) + e’ -3sin(30) ]
=e*’[2c0s(30)-3sin(30)] [ Taking out common factor e** |

In(2x) 5

iii) How do we differentiate s(x) = p
(i) (x) X% +4

Since we have a quotient therefore we use the quotient rule di[g} = w . Using this
X| Vv v

rule with
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u=1In(2x) v=x’+4
u':£=1><: V'=2X
2x X
Substituting these values into the above quotient rule gives

(x) = d Pn(zx)}u'v—uv'

Tdx| 44|V
)1((x2+4)—ln(2x)2x
(x2+4)2

(¥ +4)=x(2x)In(2x) [Multiplying numerator}

X(Xz +4)2 denominator by x
_ X +4-2x*In(2x)
x(x2 +4)2
_x*(1-2In(2x))+4
x(x2 +4)2
?(1-2In(2 4
Hence s'(x)= X ( N X2))+
x(x2 +4)
(iv) How do we differentiate g(t)= g7
Use the chain rule directly, that is E[e“} _er 3 ety =sin (2t) then
dt dt
3—1::2cos(2t) {Remember %[sin(kt)]:kcos(kt)}

We have g'(t)= %[e“”(z‘)} =e™"®2cos(2t) = 26" cos(2t) .

(v) You will not find the derivative of y(x)=+/x’—x in any of the tables of chapter 6

because we have a square root sign. We need to rewrite this square root. How?
By using our rules of indices we have

y(x)=vx* =x=(x*-x) [Remember ﬁ::ﬂﬂ
We can differentiate this by using the chain rule directly, that is

%[(XS _ X)1/2j| :%(XS _ X)*l/Z [3X2 _l] [USIng %(un) _ nunl:_z}
3x* -1 [

24%3 = x

1/2

Remember a*'* :i}

Ja
3x? -1

20 —x

(vi) Need to differentiate L(z) =

We have y'(x)=

How?

7"

l+e
Using the rules of indices we can write this as:
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L(z)=2(1+e*)"

.d o, na du
Applying E(u )=nu 15.
L'(z)=-2(1+ ez)_2 ot =28 > [Differentiating and simplifying]
(1+e)
The derivative is ———.
(1+e?)

q sin(x+4]
5. (i) We need to find d—y at x :% for y=—————=Since we have a quotient

X 1—-cos(x)
function therefore we apply the quotient rule:
dju| u'v—uv'
6.32 —|=1=
(6.32) dx[v} v2
Let

U=sin(x+%)><: v=1-cos(x)

T . .
U'=cos| Xx+— V'=0—| =sin(x)|=sin(x
[x4) [-sin(x)] =sin()
Substituting this into the quotient rule formula we have

. T
sin| x+—
d [ 4} _u'v—uv'

dx 1-cos(x) v?

cos(x+Zj[l—cos(x)]—sin(wrZ)sin(x)
[1-cos(x)]
( j—cos(x+chos(x)—sin(x+stin(x)
[1-cos(x)]
(

j{cos(x+j)cos(x)+sin(X+ZjSi”(X)}

[1—cos(x)]2

COS| X+

NG

COS| X+

NG

(1)

Can we simplify this any further?
Yes we can use the trigonometric identity

(4.40) cos(A)cos(B)+sin(A)sin(B)=cos(A—-B)
on the square bracket term on the numerator. By substituting A= x+% and B=x into

this gives
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T . T
cos(x+zjcos(x)+sm(x+—

Substituting this into the above (T) we have

sin x+z |
dy d 4

4 Si”(x)=COS(X+%—xj:cos(%j

T T
cos| X+~ |-cos| =
_ ( 4) (4j

dx dx| 1-cos(x)

B [1—cos(x)]2

The value of dy at x=2 is found by substituting x =7 into this d_y:
dx 4 4 dx
cos(”ﬂj_cos[”j cos[”j_l
@ _ 4 4 > 4/ 2 \Z/E {Because cos(f):i}
dx 1 cos(”) (1 1) 4 V2
4 J2
0— L
2z N2 2
J2-1Y \/_(\/5_1)2 2-2J2+41  3-2V2
J2 2=
(¥2)
2
The value is — .
3-242

(x? +1)2 (x+7) i

(ii) How do we differentiate y =

(2x-3)

Since this is complex function with product, quotient and indices therefore it is easier to
use logarithmic differentiation. Remember logs convert multiplication and division into
addition and subtraction problems which are generally easier to deal with. Taking logs of
both sides of the given function and applying the basic rules of logs which are

(512) In(AB)=In(A)+In(B)

(5.13) In(%jzln(A)—ln(B)

(5.14) In(A")=nIn(A)

gives

In(y)ln{

(x2 +1)2(x+7)3]

(2x—3)

—In| (3¢ +1)" (x+7)’ |- In(2x-3)

{Applying In (S) =In(A)-In (B)}

- In[(x2 +1)2}+In[(x+7)3}ln(2x—3) [By In(AB)=1In(A)+In(B)]

=2In(x* +1)+3In(x+7)~In(2x-3)

[Using In(A”):nIn(A)]

We have not differentiated the given function but rewritten the given function in terms of
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Iogarithms Differentiating this In(y)=2In(x* +1)+3In(x+7)-In(2x-3) by using

1du
dx In ]_udx

&[In (v)]= Z%Dn(x2 +1)]+3%[In(x+7)]—:—x[ln(2x—3)]

Ly 2 o0, 3 2
ydx x*+1 X+7 2x-3

[ Differentiating |

dy 4x 3 2 o
=2 _ + - Multiplying through b
dx y{x2+1 X+7 2X—3} [ PYIng gh by y]

2 2 3 S
_(x +1) (x+7) [ 4x_, 3 2 } Substituting the
- 2x—3 X*+1 X+7 2x-3 given function y

The result is

dy_(xz—irl)z(x+7)3 Ax 3 5

dax 2x—3 [x2+1+x+7_2x—3]
(iiif) How do we differentiate x*+y+sin(xy)=0?

Need to use implicit differentiation:

d . d d d
&[x2+y2+S|n(xy)]:&(x2)+&(y )+d—x sin(xy)]=0
_2x+2y3—i+cos(xy)dOI (xy)=0 (1)

How do we differentiate di(xy) in the last line above?
X

Use the product rule because xy = xx y is a product:

u=x v=y
u':1><v':j—y
X

Substituting this into the product rule gives
d 1 1
—(xy)=u'v+uv
X

=(1 )y+xd—y_y+xd—y

dx dx
Substituting this into (1) gives

dy dy
2X+2y—+cos( X +X— =0
ydx ( y)(y dxj

2x+2y%+ ycos(xy)+ xcos(xy)%:o

dy
[ 2x+ycos(xy) |+ [2y+xcos(xy)}dx 0

dy  2x+ y cos(xy)
dx 2y +xcos(xy)
dy _ 2x+ycos(xy)

We have .
dx  2y+xcos(xy)

7
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6. We need to differentiate f (x)=sin(In(2x)). How?
You should know the derivative of sin is cos. Use the chain rule directly, that is

(6.19) %[sin(u)]:cos(u)g—i
Using this with u =In(2x) gives the derivative of f (x)=sin(In(2x)) as
f'(x)= cos(u)j—i: cos(ln(2x))(;j—x(ln(2x))
:cos(m(zx))zi(z) _ M

X Cancelling 2's

7. How do we differentiate f (x)= In(l/(e3X +1)) ?

You should know that the derivative of In(x) is 1/x. We use

d 1du
6.18 — 1 =——
( ) dx[n(u)] u dx
with u = S (e3X +l)_1. We need to differentiate this function u so that we can find
+

du
dx

du d /5 1

W _ ey

dx dx(e )

3x
:—(e3X +1)_2 (3e3x)=— 3e . {Remember a™ :in}
(e3X +1) a

d ( 1 j 1 du
—| In| —— -
dx e +1 u dx

1 3 3x 3 3x . .
=— {(e3xe+1)2J_e3xe+l [Cancelllng (e3 +1)]

3x

e’ +1

8. We need to differentiate y = acosh(x/a)+c. How?

Use the chain rule directly:
Y _2inn (EJ = sinh (ﬁj [Because i[cosh (u)]=sinh (u)d—u}
dX a a Cance?ﬁng a’s a dX dX
Need to differentiate this again:
2
d—32/ ~ 9 sinh (ﬁj - L cosh (EJ [Because i[sinh (u)]=cosh (u)d—u}
dx® dx a a a dx dx
2

We have M = 1cosh (

dx* a

X

j . What do we need to show?
a
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The RHS of the given equation, that is 1 (

o | Q
><|<

’ 1
j is equal to —cosh(

the above result — dy = smh mto thls = +(d_yj gives
dx dx
2
L 1+(d_v) zle{smh(zﬂ EyE
a dx a a a

How do we simplify 1+sinh® (ij ?
a

j Substituting
a

By using the fundamental hyperbolic identity
(5.32)  cosh?(t)-sinh?(t)=1

Re-arranging this gives cosh?(t) =1+sinh?(t). Therefore 1+ sinh? (2) = cosh? (2} .

Substituting this into the above we have

_/ d_y = /1 smh — =— /cosh =£cosh
dx a

Hence we have our result because the LHS is d_y = —cosh( j
X a a

9. (a) We need to differentiate f (x)=e""". You should know the derivative of the
exponential function:
i(e” ) =g d_U
dx dx
To find the derivative of f (x)=e™" we use this with u=sin(x):

df g™ [sm (x)]=e""% cos(x)

We need to differentiate g( ): X —cos(2x).

3?( =3x* —(-2sin(2x)) {Because %[cos(kx)]:—ksin(kx)}
=3x +2sin(2x)

How do we differentiate dd—x( f(x).9(x))?

Use the product rule

d df dg

—( f(x). = f *

% (10900)- Lo+ L0 0
Substituting the above established results: f (x)=e™"", %:e““(x) cos(x),

g(x)=x°—cos(2x) and 3—?( =3x* +2sin(2x) into (*) gives
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S (1(0-9(0) =5 900+ £ (x)

=g cos(x)[x3 - cos(2x)] + [3x2 +2sin (ZX)] s

= """ | x* cos(x) - cos(x) cos(2x) +3x* +2 sin (2x)
—_—
2sin(x)cos(x)
=™ [ x° cos (x) —cos(x)cos(2x) +3x” +4sin (x) cos(x) |
=" [(x3 —cos(2x)+4sin(x))cos(x)+3x2]
(b) Given x=2t—cos(t), y=sin(t), we need to find g—i by using parametric

differentiation:

X =2t —cos(t) y =sin(t)
K 2-[-sin(t)]=2+sin() Y cos(1)
Recall that
dy dy/dt
6.36 —=
(6.30) dx dx/dt
We have

dy _dy/dt _ cos(t)
dx dx/dt 2+sin(t)
dy cos(z/2) 0

Substituting t="into -2 = _ = =
2 dx 2+sin(z/2) 2+1

2
How do we find 3—2 for the given parametric equations?
X

By
o
d’y  dt{dx
(6.37) Fra
dt

We already have the denominator from above % =2+sin(t). We need to find the

numerator in (6.37). We have
i(d—yj :i —cos(t) From above ﬂ:—cos(t)
dt\dx /) dt| 2+sin(t) dx 2+sin(t)

How do we find the derivative of this function?
Because we have quotient function therefore we use the quotient rule:

d(u u'v—uv'
6.32 —| = |=
(6.32) dx[vj 2

v
Let u=cos(t) and v=2+sin(t). Differentiating these functions:

u'=-sin(t) v'=cos(t)
Substituting these into (6.32) yields



Complete Solutions Examination Questions 11

e

a 2

2+sin(t) v
_ —sin(t)[ 2+sin(t) ] —cos(t)cos(t)
[2+sin(t)]2
_ —2sin(t)—sin’ (t)—cos’ (t)
cos® (t)
_ —Zsin(t)—[sinz(t)jtcos2 (t)] _ ~2sin(t)-1 [Because }
[2+sin(t)]2 [2+sin(t):|2 sin’(t)+cos® (t) =1

Substituting i(d_yj :_ZL(t)_l2 and ax_ 2+sin(t) into the above formula (6.37):
dt\dx/) [2+sin(t)] dt

q (dyj -2sin(t)-1

d’y _ dtl dx =[2+sin(t)]2 =_(25in(t)+1)
o’ 3>t< 24sin(t)  [2+sin(t)]

Substituting t =% into this gives

) 23in(”)+1
dy__ 2 _2+1 3 1 1

o (Mn(nﬁ ewy T 9
2

d’y

] . . 1
Putting t = — into —- gives ——.
g 2 dx? 9 9

3
10. (i) How do we differentiate xe* — yx2 = y>cosx—5?
Use implicit differentiation. We have

a4 xe* — yx% = i[yz oS x—5]
dx dx

dr .7 d| 2| d d
ik J—&{WZ}&UZ”SX]‘&(S)
3

Note that [xexz } [yxz} and [y2 cos x] are ALL products so we need to use the product

rule on these.

i[XeX2 } = (1)e><2 + x(2xexz ) _ e’ 4oy

dx
d| 2| dy 2 3 !
—| yX? |[=—=—X2+—=yXx?

dx{y } dx 2y

%[yz cos x] = ZyS—i,cos(x)— y?sin(x)
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Substituting these into the above

d 21 d 3 d d
&[xe }—&{yxz} :&[y2 oS x]—&(S)

gives
e¥ +2x%e —| = x2+=yx? |=2y—Lcos(x)-y’sin(x)-0
i [dx +2yj ydx ()y ()
Opening up the brackets and rearranging:

dy

dy 2 )
yX :2ycos(x)&—y sin(x)

2 2
¥ +2x%F —x2 L=
dx 2

2 2 . 3 : dy Edy
X 2 2 AX 2 > 2 =2 7 2 72
e +2x%* +y*sin(x) 2yx ycos(x)dx+x ™
2 2 1 3 dy
2e" +4x%e* +2y*sin(x)—3yx? :{4ycos(x)+2x2}— {

Multiplying
dx

through by 2

1
dy 2e* +4x%" +2y? sin(x)—3yx?

3
ox 4y cos(x)+2x2

[Making j_y the subject}
X

1

dy 2e* +4x%e* +2y?sin(x)-3yx2

The result of differentiating the given function is —— =

3
4ycos(x)+2x2
(i) To find the coordinates of the point P we substitute t =1 into

x=t—sin(”—tj, y=cos[£[j—t2
2 2

x:l—sin[%jzl—lzo y:cos(%j—lz ~0-1=-1

dx

Thus the point P is given by (0, —1). How do we find g_y in this case?

X

Use parametric differentiation. Remember %[sin (kx)]=kcos(kx) and

%[cos(kx)] = —ksin(kx):

x=t—sin(£tj, y=cos(ﬂj—t2
2 2

%:1—£cos(ﬂ) ﬂ:—zsin(ﬁj—m
dt 2 2 dt 2 2
Recall ay = dy/dt . Substituting the above into this yields:

dx dx/dt

—”sin[mj—Zt

ﬂ:dy/dt: 2 2

dx dx/dt 1—”cos(7ﬂj
2 2

Substituting t =1 into this gives

12
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—”sin(”j—z " 9

dy 2 2 2 __T s
o oz (7) [ 7y 2
1-—cos| — -
2 (2) 2()

At t =1 we have the derivative equal to —%— 2.

11. How do we find j—y given In(eJr y) _ oin(y) 9
X

Use implicit differentiation. You should know the derivatives of the In and exponential
functions because these are common functions which crop up in many areas of engineering
and science. Hence

d 1 du d . du
—(In(u))==—— —(e"

dx( ( )) u dx dx( ) dx

Applying these to the given implicit function we have

d d sin( X+
&[In(e+ y)] :&[e ( y)J

L QY ginte) cos(X+ y){l+d—y}
e+y dx dx
_asin(x+y) SV | asin(x+y)
=e cos(x+ y)+dx[e cos(x+ y)}
Putting Xx=0 and y =0 into this A = "0y cos(x+y)+ dy[ sinx+y) cos(x+ y)]
e+y dx X
gives:
1 dy sin(0+0) dy sm (0+0)
——=e cos(0+0)+ ) cos(0+0
e+0 dx ( " ) dx[ ( i )]
1dy o 0
——=¢e cos(0)+ e’ cos 1+— Because e” =1, cos(0)=1
=Y e cos (0) + [ e”cos(0) ] - [ (0)=1]
Collecting the — dy terms onto one side of this _d_y_ dy yields
dx e dx d
ldy dy
edx dx
(l—l)ﬁzl implies that (EJdl:
e dx e Jdx
Transposing to makeg—y the subject we have
X
dy__e
dx 1-e

12. (a) How do we find f'(x) given f(x)=3"®?

We use

d, o . .d
(6.17) &(a )=a In(a)d—i

with u = xln(x) and a =3. How do we differentiate this u = xln(x)’?
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Apply the product rule

We have
f'(x)=a In( )3—“ wherea=3 and u=xIn(x)

3Hin(x (3)[In(x)+1]
Hence f'(x)=3"" [In +1].

(b) Need to find di( xln(x )) First we rewrite the square root ~/  as power % and then
X

we use the product rule:

&) - Lo

Apply the product rule
with u=x and v=|n(x“)

()7 @i (oo
= —zlr\]/% {Applying at?= %}

. d cos(X)
¢) Need to determine —( I ) How?
© ine —((In(x)) w

:%[xln

Use logarithmic differentiation. Let y =(In (x))cos(x) . Taking logs of both sides:

In(y)=1n [(ln(x))m(xq = cos(x)ln(ln(x)) [By In(A“) =n In(A)}
How do we differentiate cos(x)In(In(x))?

Use the product rule with u =cos(x) and v=1In (In(x)) . Differentiating these terms we
have u'=—sin(x) and

v'=:—x[ln(ln(x))] Inz)l [Usmg —[In )= 1du}

u dx

Putting these into the product rule formula
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di[cos(x)ln(ln(x))] =u'v+uv'
1

=—sin(x)In(In(x))+cos(x) in(x) %

~ —xIn(x)sin(x)In(In(x))+cos(x) ommon denominator
B xIn(x) [c ‘ tor]
_ cos(x)—xIn(x)sin(x)In(In(x))

- xIn(x)
We have differentiated the RHS of In(y)=1In [(In (x))cos(x)] Differentiating the LHS we

have %[In(y)] = %% Equating these gives

ldy cos(x)—xIn(x)sin(x)In(In(x))

y dx xIn(x)
dy _ [cos(x)—xln(x)sin(x)ln(ln(x))}
dx xIn(x)

(I (o= cos(x)—xIn(x)sin(x)In(In(x)) Substituting the given function
_(| ( )) { xln(x) :l [y:(ln(x))cos(x) ]

= (In(x))%s(x)fl[x—l cos(x)— In(x)sin(x)ln(ln(x))] {Using the rules of }

indices on base In(x)

The answer is (In (x))ws(x)_1 [x‘l cos(x)—In(x)sin(x)In(In (x))} .
3
(d) How do we find -3.| (1) |2
dx| (2x*-1)" (x+1)
Because the given function consists of products, quotients and indices it is therefore easier
(4x-1)°
2 3/2

(2x —1) (x+1)

to use logarithmic differentiation. Let y =

In(y)—ln{ (4x—1)3 ]

(20 -1)" (x+1

— . Taking logs of both sides:

=In(4x-1)’ ~In [(sz —1)3/2 (x+1)2} {Applying In (gj =In(A)- In(B)}
=In(4x-1)’ —[In(2x2 —1)3/2 + In(x+1)2} [By In(AB)=In(A)+In(B)]
:3In(4x—1)—gln(2x2 ~1)-2In(x+1) [By In(A")= nIn(A)}

It is easier to differentiate this because logs has reduced the given function to a problem of
sums and differences rather than products, quotients and indices.
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We need to differentiate In(y)= 3In(4x—1)—gln(2x2 —~1)-2In(x+1). We can separate

these as follows:

d d 3d ) d
S n(y)]=3—[In(4x-1)] -2 In(2x* ~1) | -2 [In(x+1)]
Differentiating each part gives
1 dy 1 3 1 1
vox a2z
12 6x 2
Cax-1 2x-1 x+1
dy 12 6x 2
dx {4x—1_ 2% -1 x+l}

Substituting the given
(4x-1)°
(25 1) (x+2)°

d (4x-1)° _ (4x-1)° 12 6x 2
Hence — 7 ~ | isequal to 7 . - :
dx (2x2_1) (x+1) (2X2_1) (x+1)° L4x-1 2x*-1 x+1

o (4x-) [12 O Bx 2}
_(2X2—1)3/2(x+1)2 4x-1 2x2-1 x+1]| |functiony=

(e) How do we find di(x2 cos(x)e¥ sin(z/2))?
X
First note that sin (%) =1. Lety be the given function and substituting this yields

y =x*cos(x)e*sin(z/2) = x*cos(x)e*
Again it is easier to take logs of both sides:
In(y)=In| x*cos(x)e™ |
=In(x*)+In(cos(x))+In(e*)
=2In(x)+In(cos(x))+3x

Differentiating each part gives
1dy 1, 1

=2= i 3
y dx erczos(x)Sm(X)Jr
:E+tan(x)+3 [Remember ﬂ=tan}
X cos

Multiplying through by y:



Complete Solutions Examination Questions

dy 2
oyl L4t 3
» y(x+ an(x)+ j

= x* cos(x)e* (E+tan(x)+3

[ Substituting the given

| function y = x* cos(x)

) o[ 2+ xtan(x)+3x) [ Writing the bracket term
=x*cos(x)e _ i
X | with common denominator

= xcos(x)e* (2+ xtan(x)+3x) [Cancelling the x's]

17



