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Math 1A Midterm 1 (001) 12.10pm to 1pm

This exam consists of 5 questions. Answer the questions in the
spaces provided.

1. Determine the domains of the following functions:
(a) (15 points)

Jr+1
z+4+4
Solution:
| -
X A 5 ~>, -\ > xy- ; o
x+l 20 -4 Omamm S
=7 (em,-u) U1, )
x¢l £ o x £ -~
=> = -
“tlh < o x <-4 ma- 4

(b) (10 points)
arcsin(3 — 2z)
Solution:

Pomads o avesin(e) ¢ [-1,1]

Sl &Hyg-20 g &> 2 33y |

= Powain iy [1,2]
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2. (a) (15 points) Describe in words, how, starting with the graph y = cos(3z), one can

draw the graph
y=1-—cos(z — ).

Solution:

)z eg3n) D F(x*) = emtny = 4—("',-(x._1r))=o4(x.-n)
=) "4(";';' (’5-'“'))" “onlrnar) =1 -3 (56e-m) =l- oslx-m)

(b) (10 points) Express the following as an algebraic function:

cos(arctan(z))

Solution:

b= ek (a) = x= tan 8 =) dun b = X

——

x =) coa b = -{;:IQ-:G-

=> Cnq (WCGM‘.:)) = ‘

Vig 2n
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3. (25 points) Calculate (using the limit laws) the following limits. If a limit does not exist
determine if it is 0o, —00 or neither.

(2) 2
lim(e* ** + 2% 4+ 1)
z—0
Solution:

1.
L o =)

.
=0 + whe 1)

Cn Lxvay)
= g ™ 4l @+ 1)

2¢=$0
o

fim % =9
a1+ 22 + 20— 3
Solution:
i _ (X+3) (2 -3)
‘ - - - — =i __-____"'ﬁ
Rl (xt3) Ce=1)
Liwa e :
* -y ot (x+3) = | P i-'::\" (x=3) = =72
i %
e | — O+ oA X -y (" = Lim -

l-b["' 11'4-2:.—] - T e
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Math 1A
()
zli_)rglo(ln(3 +z) — In(1 + z))

Solution;

G (G a2) ) = Lin A (22 ‘*1

A= e Eae A
Yo 3
L"“‘\ = = L'M T + l [ l
S e R
]
/ =+
=) Lim Tu (3¢x) _ _
i 1‘!(!4-,.)) s Tull) =20
(d) 3
x—i)r—noox3—|—7
Solution:
4 %

) 3!- - - _—
Lim i & Lim ! xY
xbose a3+ F xme T o

- + —_
9 2 x

' -
'q_—’Oooa.—b-oa

x
"
&  bim 2= .
- sa XY - ‘
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4. (a) (20 points) Prove, using ¢, § methods, that

2 e
lim M =3.
z—1 x—1
Hint: First simplify the function when z # 1.
Solution:
wap | sy Ex-x- (2% +)Gen)
= l —_— € ——— s Tx o+ |

(% -1)

M usé- prove Lim (Lz-u) s -2

7‘—’ -'

Lok £o0 |(7_-,.,_.,.,)-3| < T & l'?_-x.—‘?.‘cg
& "’S—c".‘—
2

TH §22 tlw o< (x-i]<§ =>

o ! ~3/ i

%
=5 Lim Mt

- | W —| = 3

(b) (5 points) Is 222=2=1 gifferentiable at z = 17
Solution:

Nb, l;‘: t:d -ll.o_"f d.l:uuuul G*’ *» =/
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5. (a) (15 points) Using the direct definition of the derivative to calculate the derivative
of the function

fla) =2
What is the domain of the f/(x)?

( *® > o ) Solution:

*lc ) 3/ k7 L( 1"1. 1'1,) UZ-*‘V-;Q* ,,_’"‘L)
x) = C"‘"‘“) T L Ltw) =n

Liw it

rdo N h—o

g =

W Uz« k)"" . o)

= U (x+u)3- o}
- ‘\"-:‘0 . = Liw 324 3xh + bt

s, 3 -_—
W (e+u) e Q) =es ( u.+u]3," +

e—

xz"-
g
- 3 . .
2 ':c‘/‘- T = V;:

Dowaan U (0, ) ( =0 15 a..ud,.;.d- o
domain W Fln) ro F'to) DNE)

(b) (10 points) Show that the line y = 3z + 2 is not a tangent line to some point on
the graph y = f(x).
Solution:

| 3
Fode 3 & V=3 =5 X2 e>any

(Y,?) o et 9= 3xt2

3 =3 +2 to het= - {.,“.l ¢ e .

END OF EXAM
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