MATH 214-2 - Fall 2000 - Second Midterm (solutions)

SOLUTIONS

1. Differentiate the following functions

1. f(x) =In(Inz)
2. f(x) =sin(In22)
3. f(z) =sin®(e™)
4. f(z) = In(ze”") (simplify first).
Solution:
o1
L. fi(x)= e
,, _ cosln2x
2. fl(x) = —
3. fl(x) = —2sine " cose Fe " = —e "sin (2e77).

4. f(z) =Inz +2* = f'(z) = % + 2x.



2. Find the following indefinite integrals

1. / (ln;>2 d.

2. /cosx e dr.

Solution:

1. u=1Inz, du = dz/x;

/(lniv) da::/UZdu:%+C:(lnx) s

X

2. u=sinx, du = cos x;

/cosxeSi“dx:/e“duze“—i—C’:eSi”—i-C.



3. Find the following indefinite integrals

1. / 3% dz.
log,
2. dz.
T

Solution:

1. u=2x, du=2dx;

1 1 3 320
2:vd __/ ud - - — .
/3 =g ) Fdu= gyt O e

2. u=1Inzx, du=dzx/z;

/IOngdx 1 ln_xdx:

T :1n2 T
1 1 u? (In z)?
m2 ) YT e TOT e

+C.




4. Coopersville had a population of 25000 in 1970 and a population of 30000 in
1980. Assume that its population will continue to grow exponentially at a
constant rate. What population can the Coopersville city planners expect in
the year 20107

Solution:

We may take 1970 as origin of time (¢ = 0), so 1980 corresponds to t = 10
and 2010 corresponds to ¢t = 40. Then the population P(¢) at time ¢ will be

P(t) = Pyef" = 25000 €™ .

For t = 10 we have:
30000 = 25000 '

hence k = 1n(6/5)/10. So:

P(40) = 25000 ¢'°F = 25000 0 (6/5)/10 —

6\* 1296
25000 e*™(6/5) = 25000 - <g) = 25000 - = 51840 .



5. Find the following integrals using appropriate inverse trigonometric functions:

/ dx
1. )
25 + 22

2'/55\/%'

Solution:

1. u=z/5, du = dx/5;

/ dz _1/ dx B
25422 25 ) 142

1 du 1 1 T
- | ——=—-tan'u+C=_t¢ *1<—> C.
5/1+u2 5 an -~ u -+ 5 an 5 +

2. u=1Inzx, du=dzx/z;

=sintu+C =sin"(Inx) +C.

iEv= ol e



6. Find the following limits:

—t -1
1. [ = lim— 2% %

x—0 1‘3
1\
2. L = lim (1——2> )
T—00 €T
Solution:
— tan~! 1
1. L=1lim 220 Ty - Lke? _
z—0 ,113 z—0 3[E2
y x? , 1
im ———— = lim =
z—0 322 + 3z 203 + 322
2/x3
1 In(1—-2 -
2. InL=1limz?In(1—-—= ) = lim M: lim ( “'2) =
T—00 ,2132 T—00 1/.232 T—00 —2/233
2 2
lim —— = lim —— = —1
r—oo | — I r—00 — 24

Hence: L = e L.
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