Vrije Universiteit Amsterdam Calculus 1, Second Test
Faculty of Sciences 21-10-2019
Department of Mathematics 12.00 - 2.00 pm

a) lim f(z) =0 (1P), lim f(z) = oo (1P).

b) f(z) = 22(3lnz —2) = 0 if z = e3 (1P) which sits in [1,e]. Since f(1) = —1,
f(e) = 0 and f(e%) = —%62 < -1,z = e3 is absolute minimum (1P) and
x = e is absolute maximum (1P).

¢) f"(z) =x2(6lnz—1) (1P) = f”(x) changes sign at © = es = f has an inflection
point at z = es (1P).
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71 exists (1P). Furthermore, lim, , o f(2) = —co and lim,_, o f(7) = +00 =
domain of f~! = range of f = (—o0, +c0) (1P).

> 0 = f is increasing (1P) = f is one-to-one and hence
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: lilrr%](cos,:r)“E o limano B3 (1P) with lim neos s by 1'Hopital being equal to
T—> z—0 1
. —tanx -
hn% (1P) which agaln by I’'Hopital is equal to hm % = —5 (1P), so
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that ili%(cos )t = (1P).
2) S(5) =tan s =1 (1P), f/() = o =2 (1P)
4
= L(z) = f(7) + f(Pe—-F) =2 -7 +1(1P)
b) tan T ~ L(%) (1P) with L(%) =2(£ - §) +1=1-{; (1P).
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¢) E(Z)=1f"(s)-(2—)2 for some s in (Z,T) (1P), so that | B(Z)] < 1. =1L
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5. a) / dzx = 2/ Inu du using the substitution u = /z (1P),
1 1

Vv
and 2/lelnu du = 2u(lnu —1)|] = 2 (1P).
b) tenﬁdx:(ln\/E-Z\/:E)FQ—/eZl-2\/§dx(1P)
1 VT ! 1 2

which is equal to (In+/z - 2\/5)|§2 - 2\/5]32 =2 (1P).
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6. a) /excoswdm: - bﬁiai O yewitha=b=1 (1P),
a

which gives %ex(sin x+cosz)+c (1P). Or: /ew coszx dx = €” sin :U—/ e’sinxdr =

e’ sinx + e* cosx — /ex cosz dz (1P) which again gives 1e®(sinz + cosz) + ¢
(1P).
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b) Since 22 — x — 6 = (z + 2)(z — 3) we make the ansatz 2 _ix_ 6)(z —1) =

A B
x_1+x+2—18—$€1§1 (1P) and compute A =1, B= -2 and C =1 (1P).
Hence/(xQ_;__G)(w_l) de =In|z — 1| —2In|z+ 2|+ In|z — 3| +c (1P).
xz—1 (r—2)+1 L 1
————dr = | ——5%——dz (1P), which 1t ——d
-2
/(x(iUQ)le dz (1P), which gives tan~!(z—2)+ 5 In ((z — 2)> + 1) +c (1P).

7. Since e” tanz > tanx > 0 for = in (0, 5) we have

5 etanxdr >

tanz dz (1P)
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with /tana:da: = —Incoszx j (1P) with —Incosx .
0

= 400 (1P).
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