Solutions 6(b)

|Complete solutions to Exercise 6(b)

1. (@) We have
y=x

(b) y=3x" + x’. We have
jy (5x3)x*+ 3¢

X —
by (63) by part (a)

=15x" +3x* =3x* (5x* +1) (Factorizing)
(c) y=+/x +sin(x). Rewrite this as y = x'* +sin(x)
dy

™ =%x]/“+cos(x):%x”2 +c0s(X)

by (6.2) by (6:6)

1
(d) y= + e +oos(x). Note that ¥a =a'"

y:%+e +cos(x)=x"* +e* +cos(x)

dy 1 a0 .
&:—gx”’“re +(-sin(x))

by (6.7)

= —%x“‘/s +e* —sin(x)

(€) y= \/— \/— Rewrite this as y=Tm 3 ?/% —3 2 53

Differentiating by (6.3) gives:

v _ 3(—1j XVt 5(—% x Vet
dx 2 3

3 5
__ 2y _ 243

2 3
2.() v B g5 3p
dt
(i) Hence substituting v =0 into part (i):

75-3t*=0
3t° =75
=25 gives t=5s
(6.2) (x ) =nx""
(6.3) (kx" ) = nkx"™"
(6.6) (sin(x))' = cos(x)

(6.7) (cos(x))’ = —sin(x)
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3. We have V = - = p'. Differentiating gives 2—‘/ =—p = L
Yo,

4. Using TABLE 2 we have
(@) di [cos(3x)]= —3sin(3x) (b) di [sin(nx)]= mcos(nx)

(C) %(ellx): 1lellx
5. Since ¢ = Ksin(27ft) we have

E=-N %[Ksin(Zﬂft)]

=—KN %[Siﬂ(Zﬂ ft)]

= —2zfKN cos (27 ft)

by (6.12)
6. We use the chain rule, (6.10), for each case:

d d
(a) Let u=x> then = = 2x and y= sin(u), 2 cos(u)
dx du

% =2xcos(u)=2x cos(xz)

(b) Let u =sin(x) then du_ cos(x) and y=¢", dy _ e
dx p du
dy

sin(x)

=¢" cos(x) =" cos(x)

d 1
(c) Let u=x?, 2 _oxand y= ln(u), 2 - -
dx uby 6. g)M
dy 1
dx U

:iZZX:E
X X

—2X

Alternatively: ln(xz)— 21n(x)
dy 2
2— In(x)|==
o a5
(d) Let u=2x" —3x, ;l— =6x”—3 and y = cos(u), @ _ —sin(u)
du

(cjii (6x*=3)[ sin(u) ]
—(6x2—3)[sin(2x3—3x)}
=(3—6x2)[sin(2x3—3x)}

d 1

6.9 —1 =—

(6.9) 2 n()]=~
(6.10) Q = ﬂ @
' dx  du dx

(6.12) %[sin(kt)]: kcos(kt)
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d d
(e) Let u=x"+1, 2 2y and y=u", 204

dx du

D 106 2x) = 10@2)( +1) = 20x(* +1)’
dx

d d
(f) Let u=5x" +3x", d—u =35x° + 12x° and y = tan(u), d_y = sec” (u)
x u

% = (35x° + 12x)sec’(5x7 +3x")



