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MATH 1A Worksheet (April 4th)

1. Sketch the function graph of the following functions, including their @interval of in-

crease/decrease, (2\]()(tn| extrema, @)(xmcnvit.y, inflection points and

K«Dhoriv,m\t.al /vertical asymptotes, if there is any. c.U. [o,9%) \
inC: (-09, - 20(2,00) ’ 6% (o (g O
— () fla) =% 12z 4 2,0z -2 PeCy(-2,2)
(b) f(x) =2v6 -z, <6.
—(¢) f(z) =In(z%+9).
(d) f(z) = 2sinf +sin?26,0 < 6 < 27,
Ae) f(z)=e /20> 0.
2. In this question, f is a differentiable function, with f'(z¢) = 0, i.e. zo is a critical number )
! 5 — F,24
of f. > gv A

+> ~ Losas
£.

(a) State the first derivative test with respect to the critical number z, of f, o
(b) Suppose further, that f is second continuously differentiable, i.e. f’ is differentiable
and f” is continuous. State the second derivative test with respect to the critical

number z;. 4 "<O, Doez| vvias £"s Q, Locel .

(c) If the first derivative works(that is, we can tell whether z; is a local maximum/local
minimum/ neither from the first derivative test), will the second derivative always

(x): O(er‘v" Oj C/x) = X 3

work? If so, explain why; if not, give some counter examples. 4

(d) * If the second derivative test works, will the first derivative test always work? If so,

. : , P22 sttod A &0 ¥5 2 fonse e,
explain why; if not, give some counter examples. .
Py Pﬂj,‘{y Dfiem Ial &//4’-

(€) * In this part, we let zo = 0, and consider the following three functions,

fi(z) = z*sin %,fz(l‘) = z*(2 + sin i), fs(z) = z*(~2 + sin %),x £0,

and f1(0) = f2(0) = f3(0) = 0.
Show that fi, fs, f3 are differentiable, and 0 is a critical number of these three func-
tions. Check whether the first derivative test works for these functions. Tell whether

0 is (local maximum/local minimum /neither) for each of these three functigns
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