Solutions 6(d)

|Complete solutions to Exercise 6(d)

1. Similar to EXAMPLE 20. We have:

%[5@5‘] =[5e™* - 25te™ |
by (6.31)
=5e™[1-5t] (Factorizing)

2. Substituting C=1x 10" and v = (¢ + 1)e ™" (remember 1x10° =1000) into i

gives:

i=(1x10° )%[(t +1)e " |

(1x107°)[ e —1000(t +1)e ™ ]
| by (6.31)

=(1x10°*)[1-1000t —-1000]e ****  (Opening Brackets)
=—(1x10"°)[999+1000t e **"

3.(a) %[tsin(t)] = Lsin(t)+tcos(t)=sin(t)+tcos(t)

by (6.31)

(b) Let u = x, du _ 1 and v =In(x), _ l. Substituting these into (6.31) gives:
dx dx «x

d 1

—| xI =1.1 —

dx[x n(x)]=LIn(x)+x -

=In(x)+1
(c)Letu=6, w'=1land v=e’, v'=¢". Using (6.31) gives
dd_9<9eg) =16’ +0e’ =e’(1+0) [Factorizing]
(d) Using (6.31)
dd—u[e” sin(u)} =e"sin(u)+e" cos(u)

=e"[sin(u)+cos(u)]| (Factorizing)
(e) By using (4.53) we have

sin(a)cos(a) = %sin 2a)

So
;—a[sin(a)cos(a)] =;j—aEsin(2a)}
_1d sin (Za)] = 1[2 cos(Za)] = cos(2a)
2da 2
(f)Letu=qg and v =1+¢q. Then du =1 and b =1.
dq dq
(4.53) 2sin(A)cos(A) =sin(2A)

(6.31) (wv) =u'v+uw/
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Substituting these into (6.32) gives:
d( q ) 1.(1+q)-ql
dg {1+q]_ (1+q)’
_1+g-q
 (1+q)
1
(1+ q)2
(9) Let u=cos(a), u'=-sin(a) and v =1+sin(a), v' = cos(a)
Substituting these into (6.32) gives

i{ cos_(a) }z—sin(a).[1+sin(a)}—cos(a).cos(a)
da| 1+sin(a) [1+sin(a)]2
_ —sin(a)-sin®(a)-cos’(a)
[1+sin(a)]
_ —sin(a)—[sin® (a)+cos’(a) ]
[1+sin(a)]
~sin(a)-1 —[1+sin(a)] 1
1+sin(a)

- [1+sin(a)]2 - [1+sin(a)]2

(hyLetu=e¢", u'=¢° and v=cos(z) v' —sin(z):

(Cancelling)

—
by (6.7)

Substituting these into (6.32) gives
i{ e’ }_ e’ cos(z)—e’.[—sin(z)]
dz| cos(z) | [cos(z)]z
_ e[ cos(z)+sin(z)]

cos?(z)

(i) Let u=M?® u'=3M? and v=In(M), V'

£

1
oM

[=2)

by ({

Substituting into (6.31):
d 1
W[MS In(M)]=3M?In(M )+ M=

=3M?In(M)+M?=M?(3In(M)+1) [Factorizing]

!

(6.7) [cos(x)] =-sin(x)
(6.9) [In(x)] :%
(6.31) (uv)’ =u'v+uv

u u'v—-uv’
(6.32) (—j =

\' \'



Solutions 6(d)

() Letu=p", w' =24 and v =sin(B), v' = cos(B3). Applying (6.32) gives:
d( g :2,Bsin(ﬂ)—ﬁ2cos(,8)
dg|sin(p) (sin B)’
_ B[ 2sin(B)-pBcos(B) ]
- sin? 3
(K) Let u=h then &' =1 and V=~1+h* =(1+ hz)m

Using (6.32)

%[Jl—r:?] i (14 hZ)“T

(1+h2)" (14h2)" —p2 [utipy ]
- Multiplying by (L+h
(1+h7)(Len)” gy (1)

(1+h2)—h2

1 . .
= (1+h2)3/2 :(1+h2)3/2 [Simplfying Numerator]

L T , 1 _cos(J)
(hLetu=J, u'=1and v=In[sin(J)], v _Sin(J).cos(J)_ Sn(3) =cot(J)
diJ{J In[sin(3)]} = LIn[sin(3)]+J.cot(J)

by (6.31)
=In[sin(J)]+Jcot(J)
(m) Let u= ¢~ then ' = ¢> and v = sin(2 Z) then v' = 2cos(2 Z)
Substituting u = ¢*, u' = ¢, v =sin(2 ) and v’ = 2cos(2 ¥ into (6.31):
dd—z[ez sin (22)] =esin(2X)+e*[2cos(2Y)]

=e*[sin(2X)+2cos(2X)] (Factorizing)
(n) Let u=(Z +1)/(Z-1) then

i (_Z +1j/2 :i[um:':lu—lﬂd_u (*)
dz |\ zZ-1 dz 2 dz

We need to find ﬂ. How?
dz

du () (Z-D-@Z+1)- 1) __ -2

Using the quotient rule we have — =
gmeq az Z-1y (z-1)

(6.31) (uv), =u'v+uv’
" ouv—uv'

(6.32) (u/v) =—

\Y
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Substituting into (*) gives:

d (z +1j/2 1, -2
|| — =—Uu
dz|\z -1 2 (z-1)

=— {Writing (z +1)_]/2 = ;}

(z +1)”2(z ~1)**

1
,/Z+1w/Z ~1y’ \/Z+l z-1)
. d
(0) How do we find = [Ze*sin(5T)]
Need to use the product rule (6.31). Let u= Y ¢* and v =sin(5 Y).

du dv
To use (6.31 eneedtofnd—and—
2 631) wereed 0 i 7 a1
dv
—— = 5cos(52
d2 by @1 (52)

How do we find ﬂ?
dy.

Need to apply the product rule (6.31) to u = Y.e>. Hence

s
dZ =Le" +Xe* = e*(1+Y) [Factorizing]

Using the product rule on the original function with u = Ye*, u' = *(1+ %),
v =sin(5X) and v’ = 5cos(5%) gives

iz[z_ez sin(5%) |=e* (1+X)-sin(5%) + T e* -5cos(5%)
= ¢ [(1+X)sin(5%)+5Xcos(5%)]

factorizing e*

®) |n[gz+ﬂ = In(5% +1)~In(6? 1)

by (5.12)

(5.12) ln(g]ﬂn(/\)—'”(B)

(6.12) [sin(kx)]r =k cos (kx)

(6.31) (uv)’ =uv+uv

4
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d 1 1
E[ln (62 +1)~1In(s? —1)} 25— 25

4, Let

o1 T
25 28
o+l 6°-1

25(8° -1)-25(5% +1)
T (241 (67-)

3 _ 3
_20°-20-207-20 [Expanding Brackets]

o' -1
- (;4_51 [Simplifying Numerator |
u=e" v=cos(wt)
w=—ke™ v=—wsin(wt)
% =—ke ™ cos(wt)-e “wsin(wt)

=—e"[kcos(wt)+msin(wt)]  (Factorizing)



