Prep Course Mathematics Winter term 2022/23

Differentiation
1. a) fl(x)=2
b) f'(z) = -4z +3
c) f'(x) = —243
6
Q) fia) =
e) fllz) =6z —1)(z+1)+ B2®—2)-1=922+42 — 1
.« —150z*
f) f'(z) = m
g) f'(z) =0,5(z —3)
b) f/(@) = 152°°
A B
i) (o) = (e = 32%) 97 + o

) rw=(3-2) =%

k) f'(z) = 15(5z 4 3)?
) f() = (—1222 4+ 22) (22 + 32 — 1) — (=423 + 22 — 1)(22 + 3)

(22 + 3z — 1)?
_ —4a*—2423+152%43
(z2+3z—1)2
ron 3
m) F@) = =05
ooy (2?—220-3\"  —2?+ 10z 13
n) fi(z) = <m2—3$+2> T (22— 3z 12)?2
) f(a) = ——
3 y g + 2x
p) f'(z) = 3(4x + 1)sin(222 + z)
a) f'(w) = et
;o bx—2
KRR o
18
W) 7=
b) f”(ﬂf) =16 . ¢tr—5
c¢) f"(x) = —cos?(x) - cos(1 — sin(x)) — sin(z) - sin(1 — sin(x))
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e Derivatives:

fl(z) =23 — 4z
f"(z) =322 -4
" (x) = 6x
e maximum domain as well as range
D=R
Y = [-3;00)

1
e Intersection with the y-axis: f(0) = 1(0)4 —2(002+1=1
1

e Zeros: f(w):Z(x)4—2(w)2+1:0
=1 =V4+V12=2,73;20 = -4+ V12~ —2,73;

r3=V4—-V12=0,73;24 = —v4 — V12
e Extrema: f/'(r) =23 —4x = x(2? —4) =0

= 2.1 =0; f/(0) =3-0—4= -4 <0 = local maximum at x =0

Tep =2;f"(2) =3-22 —4 =8> 0 = local maximum at z = 2

Teg = —2; f"(=2) =3-(=2)? —4 =8 > 0 = local minimum at x = —2

e Inflection points: f”(z) =322 —4 =0

4 4 4
=z = \/; ~ 1,15 f”’(\/;) # 0 = Inflection point at x = \/;

4 4 4
Ty = _\/; ~ —1,15 A f”’(—\/;) # 0 = Inflection point at x = — 3
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