Homework 4 M242 Pg. 1

7.7:12,15, 17, 24, 44, 49, 58, 80

3x _ 3X _ X
12. lim e -1 0 so use L’hopitals Rule to getim € 1:Iim 3¢ =3
x-0 X 0 x-0 X x-0 ]
In x In x 1/x
15. lim—— =— so use L’hopitals Rule to getim — =lim — =0
Xoo X 00 Xoo X Xow ]
17. lim Inx =-oo since dividing by a small x makes the quotiengbig L’hopitals rule doesn’t
x-0" X
apply.
24. Iim S_m x_0 so use L’hopitals Rule to getim Sinx =lim CoSX =1
x-0sinhx 0 x-0sinhx x-0 cosh x

44. limxtan(1/x)= o (0 )so use L’hopitals Rule to get
tanx . seé (1/x} 1/% )-Ilmsec2 =1

SR 1X e (1)

In
49. limx —-Inx =0 —c0 so factor out an x to use L’'Hopitals Rulem x(l——) looking just at
X

X — 00

the particular limitlim =lim — L/x =0 thenlim x(l——) =

X-e X T X -0

In x

58. Lety =lim(e* + x)"’*, Taking the natural log of both sides gives:

:  + : : e+l :
Iny=I|mM using L'Hopitals Ruleiny =Ilim ex 1:Ilm ¢ =lim E=
xoo X xoo @b X xoo @ 4] xoe g
Now sincelny =1 then this meang = €' = e so lim(e* + x)"* =e.
80.

a) limv =MYim (1—e_%)=ﬂl
too C tow C

_ e S -
5 fim =%utnm{%] Lo 'm[%ﬂ =gtlim(e ") =t

So the velocity of a heavy falling object is appnoeately proportional to the time t.
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8.1: 2,9, 18, 22, 42

2. Letu=0,dv=seé6 then du= @,v=tand

9. Letu=In(2x+1),dv= dx thendu=

SO J'eseée =0tand —Itanede =Htand—In|sed|+C

,V= X
2x+1

_ 2X
sojln(2x+1)dx— In(2x+ 1)x—j i1 dx

2x+1)-1 -~
j—(2x+ D dx—jl

So j In(2x +1)dx= In(2x+ 1)x- x+% In|2x 1F (

Now, j

dx= x——zln|2x+ 1 C

x+1 2x+ 1

18. Letu=y,dv= cosh(ay)d thendu= dy,v= sinh(ay)
a
so [ycosh(ay)dy= Y@ ginnay)dy YIMUE) T cog(ay)
a a a a

22. Letu=Int,dv=+/tdt thendu =}dt,v:—2 /2

42.

4

4
soj\/_lntdt [ 3’2Int} jtl’zdt {3 3’2Int} ——4[t3’2]4 =604
1

L9 Ji3 9

a) u=coS™,dv= cosxd thendu=-(n-1)(co8?® x)(sinx),* sin so
J'cos“ dx= co§* xsinxJ' sinx(r 1cbs x

=cos ™ xsinx+ (n- 15 co5? x@ cds x)¢

=cos™ xsinx+ (n- 15 co5? xdx (m j) cls xi

Now, adding(n —l)J' cos xdx to both sides gives

Pg. 2

nj coS xdx= co%' xsinx (r j) cd¢  x(, and now dividing thru by n gives:

jcoé‘ dle co8?! xsin *n_—l cds?® xc
n n

b) let n=2:
x sin 2X

jco§ xdx—% cosXxsinx—= j dx + (now using the
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c) jcos4 xdle cod xsin xgj' cds xo
4 4
now using the result in part (b), this gives:

jcos4 xdx== cod xsinx—§ )f—g sin(2x)
4 8 16

Pg. 3



