Calculus 119

10th Week!
Recall:
1. sin"!'z = arcsinz =y < siny = x where - <y<3
2. cos lx=arccosz =y < cosy=x where 0 <y <
3. tan~'z =arctanz =y < tany =« where JF <y < %
4. esclz=arcescr =y (Jz| > 1) e scy=x where 0 <y<Zorm<y<
5. sec 'z =arcsecx =y (|z]>1) e secy=axwhere0<y<Zorm<y<
6. cot™l'(z €R) & coty=x where 0 <y<m
. 27 . 27
1. (a) tan™" (tan ?) = tan (tan(? + k7)) where k € N
= tan'(tan 5°) = °
(b) sin(cos () =?
Let cos™'(—3) =y
= cosy = —3 = sin(cos () siny = 1—(cosy)? = 1—(F)* =5
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3. By using implicit diferentiation
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4. The formulas are the following

cosh(x + y) = cosh x cosh y + sinh x sinh y
sinh(z + y) = sinh z coshy 4 cosh x sinh y

Let’s verify first equality
Starting with Right hand side of the first equalitiy

'Please email all corrections and suggestions to these solutions to htor@metu.edu.tr.
All solutions are available on the web at the url http://www.metu.edu.tr/~htor.
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cosh x coshy 4 sinh z sinh y = 5 5 + 5 5
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= 5 = cosh(z + y)

Let’s verify second equality

Starting with right hand side of the second equalitiy
. . e —e eV +e ™t efte eV —eY
sinh z cosh y + cosh x sinhy = 5 5 + 5 5 =

ex-‘,—y _ 6—z—y

hEy = sinh(z + y)

. Verify that/ sechzdr = tan™*(sinhz) + ¢
Diferentiating rihgt hand side of the above equality
d(tan~!(sinh x) + ¢) 1 d(sinh ) 1
dx 1+ (sinhz)? dzx coshZg o T P
= /sechxda: = tan " *(sinhz) + ¢

. Verify [tanh™' zdz = ztanh ™z + JIn(1 — 2?) + ¢
Diferentiating rihgt hand side of the above equality
d(ztanh™ z + 2 In(1 — 2°) + ¢) 1 1 1
= tanh™' =
dz o I+x1—x2+21—x2
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