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The following problems:may be answered in Chinese or English. You need to give
all details in order to receive any credit (point).

1. (10%) Show that lim f(x) =L iff im [f(x)-L]=0
Xx—rc x-,h:.'

! r—-’ 's

2. (15%) Show that the function ¥ f ~ 7 has limiting value 0 as
(x,9)>(0,0) al I mImW but ,, W 8EY) g
x.v)—=(0,0) along any line gin, bu (x,3)—=(0.0)

does not exist.

3. (10%) Definition : If z is irrational, then by ¢ we mean the unique number

—

& ol Ly
which has logarithm z, i.e. In ¢’ = z;_lnge —.(€) =€ forallreal x.

4. (15%) Artod of length L 1s placﬁn 111& kx—ams from x=0 to x=L. Find the mass
of the rod and the center of s&rtf the density of the rod varies directly as the
distance from the x=0 endps@int of “tirerod.

5. (10%) Find the volume of the solid generated by revolving the region between

y= vx,0<x<landy=x",0<x< 1, around the line x =-2.
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6. (15%) = 1
o0 ;(-i-’:l- J \_
(a) (7%) Show that —UJ E

(b) (8%) Let r be a positive number. For what values of r (if any) does
o ok
. converge? (Hint: by root test)
k=0k" ¥
(Hint: a. ¥ real x, (1+x/n)"—>€" gsn —%. b. n'™ —1asn—x.)
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v ges (Hint: by ratio test)
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7. (25%) [ Hint : if f *(t)=kf{(t), then f{t}=K0)e" ]

(a) (2%) Find the gradient Vf{x,y), where fix,y) = x2+3°.
(b)  (4%) At the pont (1, 2, 5), in what direction does

increase mosu:ap.l.dl)f_._w hat is the magnitude of its
speed? : U

(c) (4%) Find th:_df_lu ndl derivative of the function f at
the point (1, 2) J:l th difection of the vectpr 2i-3j.

(d) (7%) Detcnnm thé path of steepest descent along the
surface z=x> + y2 from the point (1, 2, 5).

(e)  (3%) Determine the level curve of f that passes through
the point (1, 2).

(f)  (5%) Show that the gradient vector V(1. 2) is
perpendicular to the level curve of f'that passes through
the point (1,23 | — ‘




