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e Notes or books are not permitted.
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ing with the above statement.
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Part I: Short Answer Questions, only answers are marked.

1. [2 points] Let f(z) =In(z — 1), g(x) = e*. Then

foglz) = The domain of f o g(x) :
Solution: fog(z) =1In(e” —1).

The domain is: e* —1 >0, z > 0.

2. [1 point] Let sinz = 0.8, where § < < 7. Then
cosT =

Solution: Since % <z<mcosx=—\1-— sin?z = —v1—-0.82 = —1/0.36 = —0.6.

3. [2 points| Let y = % Find the vertical and horizontal asymptotes.

Vertical Asymptote(s): Horizontal asymptote:
Solution: (a) From z(z* 4+ 1) = 0 we have z = 0. So VA: z = 0.

(b) Since lim %=1 = 3. So HA: y = 3.

z—so0 T(@?+1)




Part II: Long Answer Questions, you have to show your work clearly.

4. |7 points| Calculate the following limits:

(i) [2 points] 3151_>II} ﬂ};_xl”
N
z—4

(ii) [3 points] }Eﬁ
(i) [2 points] lim arctan (ﬁ)
Solution: (i) lim @ —3w42 _ Jjpy @D i e=2 _%_

rx—1 z2—1 r—1 (z+1)(z—1) r—1 ¥l

()llmff =lim%—hm 24 = lim 24— =1

r = 0y = I e = Ee = 1

z—4

(1ii) lim arctan <ﬁ) = arctan oo = 2.
T—

2?2+ 2cr, ifx<1

5. [4 points] Let f(z) = ¢ 2®+6z, ifz>1 . Find the values of the constants b and ¢
1-2b, ifzx=1

such that f(z) is continuous at = = 1.

Solution: Since
lim f(z) =1+2¢, lim f(z)=7.

z—1- z—1t
When the limit lin% f(z) exists, 1 +2c=7,= ¢ = 3.
T—
When f(z) is continuous at x = 1: lim1 flz)=7T=f(1)=1-2b,=b=-3.
z—>



6.

[4 points] Let f(z) = 225. Find f'(x) by the definition of the derivative.
Solution: St
o fEH R —f@) T o
/ . . T x
L
(3z+3h) (z+2)—(3z) (z+h+2)
im (@+h+2)(z+2) ~lim 6h
h—0 h —0 h(:L‘—f-h—f—Q)(:L’—i—?)
6 6

= li .
hoo (@t h+2)(@+2)  (z+2)2



