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a) r€ Dy & 2z —22>0 & 2 €(0,2) (1P).

b) fi#) = o (IP); fx) =0 & z =1 (1P).
—2(2x — 2?) — (2 — 2x)?

c) f"(z) = o 22 (1P); f is concave down on its domain <
r—x

f"(z) <0 for all z € Dy (1P); and the latter holds since (22 — 2%)? > 0 and
—2(2z —2?) — (2—-27)? = —2(z — 1) =2 < 0 (1P).

2zl
a) = lim, o+ T xx—l—njl — (1P) = 0 (z dominates Inz) (1P)
L In(z+1) . . ln(m—l—l)_ . 1 B
b) = limz—o exp <m> (1) since im0 — == ooy s =
| 1
1 using 'Hopital (1P) we get exp <limx%0 n(x—i—)) =ecl =e¢ (1P).
sin

a) f(0)=In(cos§) = —12 (1P) and hence when b = —'22 and a arbitrary (1P).
b) f'(0) = —tan§ = —1 (1P) and hence when b as before and a = —1 (1P).
1
a) f'(z) = NG + sinz (1P); f has an inverse function since f’(x) > 0 for all
S Df (1P)

b) Dy =Ry = (1,7 +1) (1P).



In(z2+1) —Inl
xz—0
(1P) <1 for all z > 0 (since 22 + 1 > 2z > 0) (1P).

5. For f(z) = In(2? 4+ 1) we have
2z
241

= f'(c) for some ¢ € (0,z) (1P)

with f'(z) =

6. Py(z) =€e2(2— 1)+ f'(e?)(z — €2) + 5 f"(e?)(z — €%)? (1P) with f’(e?) = In(e?) = 2
(1P) and f"(e?) = e~2 (1P).

tan~ ! 2 B L . 1,2 1 -1 ,.)\2

7. a) 71 dz = [ udu for u = tan™' z (1P) which equals ju? = § (tan™! z)
x

1 2

™
= — (1P).
0 32( )

U, —1
tan™" x 1 21 3\2
(1P) so that /0 o dx = 5 (tan™' ) ‘

b) = 2%sinz — /QJ:sina:da; (1P) = 2?sinz + 2z cosx — /2cosa:da; (1P) =

r?sinz + 2rcosz — 2sinx (1P).

) > A + = (1P) with A =1 and B 1 (1P) and h

c = wi =1 an = — and hence
?4+x—-6 -2 x+3

*© dr * dx
. < — (1P) < — (1P 1P).
s.<3[ SH—ap <3 [ S ap) <o ap)
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