Course : Calculus 1 B

Date : January 11, 2019
Time : 13.45-15.45

Solution Set

3x 2x
Splitting the integral: y= / In(t) dt — In(t) dt
1 1

d
Use Fund. Th., Chain rule: d—y = 3In(3z) — 2In(2x)
x

or
An anti derivative of In(t) is ¢In(t) — ¢
Then y = 3z In(x) — 3z — (2z In(2x) — 2x)
dy
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=2 =31 22 .3-3—(2mIn(22) +==-2-2
Ir 3n(3x)+3x 3—-3 (n( x)+2x )

Answer: 3In(3z) — 21n(2x)

Choice of f(x) = (1 +x)* with 0 < z < 1 and region
The given sum is a Riemann sum (upper/right hand endpoint) of f(z)

belonging to division of [0, 1] in 7 equal subintervals
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3. a) Substitute u = —
x

b) Part. Int.: /than_l(x) dr = [2? tan™!(2)] —/xthan_l(x)
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Answer:

)/Oold = li b*d
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b—oo J, x(In(x))3

/ :U(lnl(:c))3 dzx = (via subst. u = In(z))

22 tan~(z) — z + tan"L(z) + C
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The given series is a geometric series with ratio 5, therefore

convergent in case —1 < § < 1,50 =2 <x <2

first term 5 oz
-2 22—z

The sum of the series = — =
1 — ratio 1

The given series is the derivative of the series in 4.a), thus
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Solution b ting: —dy =
olution by separating ) V=
Integrate both sides: Inly| = In(@*+1)+C
Then y = k v/ 22 + 1 with k£ a constant
y(0) =1= k=1, answer: y(z) = Va2 +1

[ In(y) in stead of In|y| and k > 0 as a consequence: —3 p]

Using polar coordinates 1 + i = v/2¢'%

Therefore (1 +7)%00 = 2100 £90™ — 9100 i5 the real (part)
or

(1+1i)>=2iand so (1+i)* = —4

Therefore (1 + )% = (—4)%0 = 219 ig the real (part)

A4 B+ =22P 424+ 1) =0
P2=0or2+2+1=0%s

z =0 (double root) or z = —1 + %1\/§ orz=—%— %’L\/g

Polar form w; = 2v3 — 2i = 4e¢ %%
Polar form wy = —1+1i = \@e’%“

4 . )
Polar form w2 e‘lﬁ_z%“ = 2\/56—1%”
wy V2



Solve the homogeneous equation: y” — 2y’ +y = 0.

Its characteristic equation is 72 — 27 +1 =0 < r = 1 (double root)
So yn(x) = c1€* + cawe® (with ¢, c2 € R)

(Try) the particular solution y,(x) = Az + B, then
y;:A, y;,’:(), soVr:0—2A4+Ax+B=x=>A=1,B=2

The general solution is y(x) = . + 2 + ¢1 €” + co x €* with
y(x)=1+cre’ +coe® +camwe”
y0)=1=2+c1=1=c¢=-1

YO0 =1=1+ci+c=1=c=1

Answer: y(z) =z +2—e* +ze”

A sketch shows an increasing P(t) starting at P(0) =0
and bounded (above) by Pz = 5
Possible graph of P(t) (sketch, including names of variables at axes

and P4, = 5 shown), e.g.:

F [units]
5

The End.

Total: 36 points



