R 3 P o AR R G REARAA

: 2011 za%k - 2011
LR ] £ | AEx% ) R
A

> NREMEHETHHE, ETHARBASEZIELA.
» Mt HNEEE, BEFREE. Bl WRARUFERE B8R,
> AEERWRAE, WHEREENER.

1. (20%) Compute the following limits or show that the limit doesn’t exist.

T
5 lim ——.
(2) (5%) z—=0 /1 — cos 2z

(b) (5%) ﬂcEr_nco Va2 -z sin(-é-]-;:-).

z i
(c) (10%) li10n+ (a ;bx) where a > b > 0.
r—

2. (20%) Compute derivatives.
(a) (5%) f(z)=tan"!(sin"!(y/Z)). Find f'(z).
(b) (5%) f(z) =log,a,,|secx + cos2z|. Find f'(z).

2 2
_ Y . dy d%y e
(e) (10%) z+2y+1= pre Find g and oz 8t (2,-1).

3. (20%) Let f: R — R be a continuous function on R with the following properties :

(1) lim f-(-flx-’-—l = 2020.

z—0

(2) f(z+y) = f(z)f(y) for all real numbers x and .

(a) (5%) Find f(0) and f'(0).
(b) (5%) Prove that f(z) is differentiable on R.
(c) (10%) By considering the derivative of f(z)-e~20%0% determine the function f(z).

4. (25%) Let f(z) = ‘i;f for 0,
(a) (5%) Find the interval of increase and interval of decrease of f(z). Find the absolute maximum of f(z).

(b) (5%) Show that 7® < e".

(c) (10%) Sketch the curve y = f(z). Indicate on your sketch (if any) the local extrema, inflection points and
asymptotes of the curve.
(d) (5%) Show that for all 1 < b < e there is some z > e such that }'1_159_: = %
5. (15%) The figure below shows an isosceles triangle ABC with AB = AC and BC = 4. D is the foot of perpendicular
from A to BC and P is a point on AD with AD = 3. Let PD =z and r = PA + PB + PC, where 0 <z < 3. Find
the greatest and least values for r as z varies.
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