Practice Problems for Exam 1

Problem 1. Prove or disprove the formula.

1
cosh(In(x)) — sinh(In(z)) = -, >0
x
x
tan(arcsin(z)) = ——, —-1l<z <1
(aresin(r)) = =25
arcsin(z) + arccos(x) = g, —-1<z<1

Problem 2. Consider the function f(z) = cosh(y/z).
1. Find the domain of f.

2. Find the inverse f~! of f.
3. Find the domain of f~!.

Practice this problem with other functions.

(a) f(z) =sinh(vz)  (b) f(z)=

e£

1+e®

(¢) f(z) =exp(l/z)  (d) f(z)=Mn(1+e").

Problem 3. Is the function invertible? Justify your answer.

(a) f(z)=x+¢€" (b) f(x) = zsinh(x) (c) f(x) = 2%sinh(x)

(d) f(z) = xcosh(x) (e) f(z) = 2?%cosh(x) (f) f(z) = tan(arcsin(z))

Problem 4. The function f(z) = x cosh(x) is invertible. Find the derivative (f~1)'(a) of its inverse
f~1 at a = 1. Practice this with other functions.

(a) fx)=a+2% a=2 (b) f(x) =emh@) ¢ =1

(c) f(z)=sinh(z+2%) a=0 (d) f(z) = sinh(z) +sinh®(z) a =0
(e) f(z)=2%sinh(z) a = sinh(1) (f) f(x)=In(1+2°) a=1In(2)
Problem 5. Find the derivative.
() 3% (1) L ogy (72) (©) - logy (VT 22)
(d) % earesin(e) (e) . In(m + arccos(x)) () % arccos(1l — e”)
(g) % gcosh(@) (h) % cosh(z) sinh(z) (i) % sin(sinh(x))

() - wep(a)

(m) % In(1 + €%)

d .
sh sinh(z)
(0) = coshi(x)

4 exp(arctan(z))

dx

d
e arctan(cosh(z))

d )
e (1 + cos?(z))s®)

Q) 4 arcsin(1 — z?)

dx

(o) % arctan(x) cosh(x)

d 2
sh 1+z
(r) i (x)



Problem 6. Find the derivative

d d 9 d . d In(1+ 22)
() — (@) () — W+2%) () - hinl+e) (A -1 (W>
d d d @ d 2
& vE = () — p(@") — (=%
() = (t) = (") () 2 () —o
Problem 7. Use logarithmic differentiation to find the derivative.
(a) d x3(1 + 2?)° ) d e®(1 4 2?)° © d (z+ze)V1+a?
dr /1 — 12 dr /1 — z2 dr (2 +exp(z))?
23
@ L cosh(1 222t (o) L o) -y 4 U4a)
dx dzx cosh(y/x)(1 + sinh”(z) dx e® cosh(x?)
Problem 8. Evaluate the integral.
z? z? el/z } sin(x)
(a) [ze” dx (b) [ 23" dx (c) . dx (d) [ cos(z)7 dx
Warctan(x) earcsin(w) N 9 e® ln(l 4 ew)

x

(i) /elﬂnwdz () / fg;nzj)dx (k) / \/%e%dx 1) / 1fre$ da

Problem 9. Evaluate the integral.

(a) /cot(a:)ln(sin(x)) dx (b) /M dx (c) /tan(ax)ln(cos(x)) dx

in(z) cos(z)

1 arctan(x) 2x + 1
(@) /arcsin(x)\/l — x? e (© / 1+ 22 d ® /:c2 +z+1 de

() / D) g, () / D) g (i) / ﬁ(x)d;ﬂ
) /xl%(xz)dx (k) /hr12(1x)xdx 1) /x\/lln(ix)dx

1 1 T
(m) /x + zIn(z?) d () /x + zln(y/z) de (0) /(1 + 22)In(1 + 22) de



Problem 10. Evaluate the integral.

(a) /H%dx (b) /?xﬂdx (c) /H“i?dx () /ixidz
(e) /1122013: (f) /pﬁ;dx (&) /ﬁ;dx (h) /1122053:

3

x 3 x x
i —d j —d k ——d 1 ——d
(i) /1—1—334 z () /1+x4 z ()/(14—332)2 x ()/(1+w2)2 z
Problem 11. Evaluate the integral.

sin(x) sin(z) cos(z) sin(x) cos?(z)
(&) /1—|—cosz(w) dz (b) /1+cosg(x) de (c) / 1+ cos?(z) de

sinh(x) sinh(x) cosh(z) sinh(x) cosh? ()
@ /1 + cosh?(x) da (©) / 1 + cosh?(x) de ® / 1 + cosh?(x) da

Problem 12. Evaluate then integral.
O [rme O [aEme @ [gEme © [Fime
Problem 13. Evaluate then integral.

sinh(x) )
(a) /Hsmw dx (b) /Smh(m)cosh(:v) dx (c) /tanh(x)dx

(d) /M dz (e) /(coshQ(x) +sinh®(z))dz  (f) / cosh(z

_cosh@) dz
1 + sinh?(z) \/m
COSh(Z‘) COSh(J)) . e?fc _ e—2:p
(®) /coshQ(:c) -1 e (b) /coshg(x) — sinh®(z) e ) /62“’ +e 2 d

Problem 14. Find the limit without using L’Hospital’s Rule.

2 _ 1 2r _ 1
(a) lim z (b) lim ¢ (¢) lim V24z—+1+z
z—1 ¢ —1 z—0 1 —e® T—00
(d) lim In(1 + 2?) (e) lim tanh(x) (f) lim V142zx—+1+z
sinh(z)

(g) lim (h) lim In(1+2z)—In(1+z) (i) lim In(2?) —In(1 + )

x—0 x r—00 T—00



Problem 15. Find the limit.

o) 122 © © It

(@) lim sinh(2) In(z) (© lim VEin(a) (©) lim o(ln(@)’

(8) lim sinh(z)In(cosh(z))  (h) lim In(cosh(x)) cot(x) () lim In(1+a)In(x)

0 i e ®) Jim o) < TE) ) B

) L @) o) Jim v (0). lim cosh(z)*

() Jim (14 /&) (@ Jim (14— (1) lim, cos(a)"

(s) lim cosh(z) — sinh(z) (t) lim sech(z) + tanh(z)  (u) cosh®(z) + sinh*(z)

T500 2500 g—oo 2+ sinh®(z)



