
1. Sketch the function graph of the following functions, including their (1 )interval of in 

crease/decrease, (2)local extrema, (3)eoncavity, inflection points and 

(4 horizontal/vertical asymptotes, if there is any. 

(a) f() -
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12r + 2.,(): 8x'-12 Dec:(-2,2) 

(b) f(r) = T/6-, T <6. 

(c) f() = In(z² +9). 

(d) f(a) = 2 sin + sin 20,0 <e< 2r. 

Ae) f(r) = e-/a, a > 0. 

of f. 

2. In this question, f is a diferentiable function, with f'(o) =0, i.e. To is a critical number 

(a) State the first derivative test with respect to the critical number ZO of f, 

Sokei 

(b) Suppose further, that f is second continuously diferentiable, i.e. f' is differentiable 
and f" is continuous. State the second derivative test with respect to the critical 

number zo. "<0, loal mas 
(c) If the first derivative works(that is, we can tell whether zo is a local maximum/local 

minimum/ neither from the first derivative test), will the second derivative always 

work? If so, explain why; if not, give some counter examples, : Xgs O/l* * 

CU. [o, ) 
C.D.l-o 

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

explain why; if not, give some counter examnles M ae Y3 Sfn ses. 

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

1 

and fi(0) = fa(0) = fs(0) = 0. 

h(z) = sin fa() = (2+ sin ), fs(a) = (-2 + sin ),z 0, 

first D lals b/c oF OSCALrica 

5ay loal max. 

Show that fi,fe, fs 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, 
62x'sinl a)o-txts()-2x os) - Sinl k) 

No 



C.D all vl9. <o 

)lula') 

H.A. at Y=0 

e .() 

(-9x'" 2x ) 

( -og o) Inc! 

DC: (o, o) 

Inc. 
Dec. 

3-n) - 4(6-) 
2(6-x) 

C.D. 

X<3 

2>3 

x(3-x) 

(.U. x<(-3,3) 

(-92, ) 
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