Solutions 6(c)

|Complete solutions to Exercise 6(c)

1. (a) Applying (6.14) with u = x” + 2 gives:

d d

d—i =3(x* +2)2d—(x2 +2)
=3(x* +2) 2x
= 6x(x2 +2)2

(b) Using (6.19) with u = x*:
dy

(c) Similarly:

dx

= —sin (% +2x).(2x+2)
=—(2x+2)sin(x +2x)

(d) Using (6.18) with u = x’ + x:

y__1 i(x3+x)

dx  x*+xdx
1

X% + X

= (3x* +1)=
(e) Finding the relevant formula from TABLE 3:
Y _ cosh (3x°+ x3).i(3x5 +x°)
d d

X

=cosh (3x5 + x‘"*).(le4 + 3x2)
= (15x4 +3x2 )cosh (3x5 + x3)

2. (a) Using (6.18) with u =sin(x):

dy 1 d
L = —s
dx sin(x) dx

d
&zcos(xz)&(xz)

= cos(xz).Zx = 2xcos(x2)

dy _ —sin(x2 +2x).di(x2 +2x)

(6.14) (u" ), —nu"t—
(6.18) (In[u]) ===—
(6.19) [sin(u)] :cos(u)g—u

X

1
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(b) Applying (6.18) again with u = cosh(x)
d 1 d
di cosh (x) dx cosh (x)
_sinh(x)
" cosh (x)
=tanh(x)
(c) Using (6.21) with u = cos(x):

d 2 d
d_i = sec [cos(x)]&[cos(x)]

=—sin(x)sec’ [cos(x)]
(d) By (6.17) with u= x> and a = 10:

dy &2 d

=10 In(10).2x
= 2x(10)" In(10)
(e) Using (6.18) and (6.19):
dr. ) o1
&[sm[ln(x )ﬂ:cos[ln(x )].FZX
2cos[ln(x2)}

X

3. By using (6.16) with « = —(1x 10’ } and % =—(1x10").

% = (5x10?) [(lx 10°) e‘(MOa)t}

7(1><103 )t 7(1><103 )t

=(3x107)(5%10°°)(1x10°)e =(15x10")e
4. To differentiate the exponential function we use (6.16) with u=—1# RC:
. d
i=C—|Ee""°
i

= @.E[—ije“*c
RC

__Eeft/RC
2
u ’ u du
(6.17) (a') =a In(a)d—x
(6.18) (in[u] '_i%
(6.21) (tan (u)) =sec” (u) 22

dx
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5. We have i = I (¢""""!" —1). By using (6.16) with u =11600V/ 7T :
di 11600 onpor

v nT
Substituting into ! ives:
r= .
J dilav °
1 nTe—llGOOV/?]T
"TTI600 , neovir 116001,
nT ~
a . d
6. g= rle“!”. By (6.16) with u = av/  and so a_c.
‘ dv n
d
C, _4_c rIvem’”
v n

d k. A L )
7. We have a[l—e ] = —a[e } because the derivative of 1 is 0.

d 1
Let u=—1"*, then d_bzt = —Et’l’z. By (6.16) we have

R

e
2t
d _ e_tj/2 1
_ 1_e — -
Hence dt[ :| 2\/{ 2\/feﬁ'
8. We have F=4—20(5+1/3)". Differentiating F by using (6.14) with « = 5+é:
dF 5 d
= =0-(20%(-1))(5+1/3) ° —(5+1/3
= 20(5+t/3)2%
20
3(5+1/3)°
n ,_ n—1d_u
(6.14) (u") =nu »
(6.16) (¢') Ll



