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1. a) Since for the derivative we have f/(z) = m - (1+21) > 0 for every

x > 0, f is increasing on its domain and hence one-to-one. Alternatively, use
that x — x, x — Inx and y — arctany are increasing.

b) Since lim,_,o+ arctan (z + Inx) = —7, lim, ;o arctan (z + Inz) = +3, we get
that D(/) = RJ) = (-3, +5),

2. a) Since f'(z) = (x+ %) — 1+ 2sinzcosz, we find that = —% is the (only)

singular point. Since f'(z) = —2 + 2sinzcosz < 0 for —F < o < —F and
f'(x) = 2sinzcosx for —F < x < +7, we see that x = 0 is the only critical
point.

b) Since the absolute maximum and minimum needs to be either a critical point,
a singular point, or an endpoint, we compute f(—7) = 5 + %, f(=%5) =%+ %,
f(0)=Z, f(+Z) = Z + 1. Hence we find the absolute minimum at 2 = 0 and

s

the absolute maximum at x = -1

. o . - 1/coszx . %ln(ac—g—i—l)
3. Using the continuity of exp, we have lim r——+1 =exp | lim .
z—Z 2 z—Z cos T

% In(z—3%+1)
Using the first I'Hopital rule, we compute lim

1.
= 1i
7 cosx 22—

1/cosz
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5 1~ 3 Hence we find that xh_r}r% <m> = e
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> o
5 S x

4. Since f/(z) = Inz + 1 and hence f”(z) = 1, we compute f(e?) = 2¢2, f'(e?) = 3,
f"(e?) = e72, so that the second Taylor polynomial of f about z = e? is given by
f"(€?)

Py(z) = f(e*) + f'(e*)(z — ) + T(w —e?)? =2e? +3(x — %) +

1
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5. a) Using the substitution u = g(x) = 22 + 1 and hence du = 2z dx we compute

2 1 2 1
/ ze® T dx:/ e du== (e’ — €?),
1 2 J1241 2
2
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b) Using partial integration twice, we compute / (2 + 1)e® de=(2% + 1)e® T
1

2
2/ xe® dor=5e> — 2¢ — 2 - ze®
1
3e? — 2e.

2 2
1—|—2/ e” dr=5e? — 2e — 4e® + 2e + 2> — 2¢ =
1

. o . e . zt —42? + 4 9
6. a) Using division of polynomials and splitting of fractions we get —————~=z"+
(x —=2)(x+2)
4 1 1 4 42? +4 1
— =%+ — ——, and hence /SEJH+ de = —a® +
(x —2)(x+2) r—2 x+42 (x —2)(x + 2) 3
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1
= §In|(a:+2)2+1\ + arctan (z + 2) + c.

7. Since

/2 ].+.T2 w/2 1 /2
/ 5 d:ck/ 5 dr=tanz| =00,
1 cos’ x 1 costx 1

the statement is false.
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