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Kuwait University
Department of Mathematics and Computer Science

[Math 102 : Calculus II Summer Semester 2009 In-Term Test 1|

ANSWERS

1. (a) f(z) = zarctanz and f'(x) = arctanx 4+ x/(1 4+ 2%) when = > 0, while f(z) =
—zarctanr and f'(z) = —arctanz — 2 /(1 + 2?) when = < 0. So, f(z) > 0 and
fllz) > 0for x> 0, f(0) =0, and, f(r) < 0 and f'(z) > 0 for = < 0. Hence,
no horizontal line intersects the graph of y = f(z) more than once.
(b) As # — %00, arctan r — /2, and hence f({x) — oo, respectively. Since f is

continuous on (—oo,oc), this implies that the range of f is (—oo,00). Therefore

the domain of =1 is (—o0, 00).
(¢) When = =1, f(z)=7/4. So f~}(7/4) =1 and

1 1 1
=Ly /4 — = =
(Fm/4) frf~Ywx/4))  f1(1) arctanl+ 1/(1+ 12)
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2. By definition,

ljz g
In(l/z) = / %
1 t

Substituting ¢ = 1/u, so dt = (—1/u?) du, gives

In(l/z) = —f du =—lInz.
1

U

3. logg(d—xz) = 1-logg(z+3) = logg{(d—z)(z+3)} =1 <— (4—z){z+3)=6
= Por-6=0 = (r-3)(r+2)=0 = r=3orxz=-2
Since, 4 —z > 0 and 2 + 3 > 0 when 2 = 3 or = —2, both are valid solutions.

In|y| = In|z| +2* — In(e** + 1) — 2In[sinz| — § In(z + 1

1dy 1 3637
——=—42r— — — 2cotr — ——
ydr e e 41 ore 2(r+1)

dy r4+2 3e% } x exp(x?)
— =4 2r4 — —2cotx .
dx { 2w(r+1) 41 (37 + 1) (sin® 2)v/x + 1



(a) Substitute u =Int. So du = (1/f) df. Then

el -1
f 1 dt = / Ldu=1n |e]
2 tlnt o U

(b) Substitute u =2 —3zInz. So du = —3(Inx + 1)dzr. Then

1+Inzx 1 1
/__iﬁi_@f= —gf_duz—émhw+c
K u

-1
=In|-1] —In|-2| = —In2.

—2

2 —_3rlnr

= —iln|2—3rnz|+C.

() 22+l dr = 2z d;r+l _ dar
dr?+1 J x40 T4 ) 224 (122

= %111(4;1:2 +1)+ % arctan(2r) + C.

(d) Substitute r = —Inu. So dr = (—1/u)du. Then

f dr / ! du / ! du = arccosu -+ (
E—— = — —_— 1l = — — Al = AIrCCOS U
Ve —1 uvu—? —1 1 —u?

= arccos(e ") + C.

An alternative answer is —arcsinu+C = —arcsin(e™ )+ . Alternative substitutio
are r = Inu leading to sec ™ u+ C or —ese ™ u+4+C with u = €%, or, x = éln(uz +
leading to arctanu + C' or —cot ' u + €' with u = /e — 1.

arccos(sin(5m/4)) = arccos(—1/v2) = 37/4.

Alternatively,

arccos(sin(bm/4)) = w/2 — arcsin(sin(57/4)) = 7/2 — arcsin(sin(—m/4))
/2 — (—m/4) = 3m /4.

—a\ 2 —z\ 2
) et 4% et — =
cosh’ z +sinh?r = (#) + ( f)

e 4

e2.r 4+ 24 e—‘zm E,2::: 24 E,—Z:r IE,2:1: 4 e—‘Z:c

- 4 4 R
= cosh2r.






