MATHEMATICS 113/114
MIDTERM EXAMINATION

VERSION 1

DATE: October 24, 2012 TIME: 50 MINUTES

’
LAST NAME: W&M

FIRST NAME:
ID+#:
A
Course Section Instructor Please mark with X
Math 113 H1 E. K. Leonard
Math 114 F1 Y.-S. Wang
INSTRUCTIONS:

e Show all your work to receive full credit.
o Books, notes, calculators or other electronic aids are not permitted.

e Make sure that the exam has 7 pages in total.



Question Value Mark
1 12
2 10
3 11
4 9
5 8
Total 50
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1. (3+ 3+ 3+ 3 =12 points) Find 3. Do not simplify your answers.

(a) y = z3sin(z?)

?/.: 3x i (X*) + X0 (X)) (4x>)

(b) y = ex3——5x2+7 + (1 - 3332)15

, - ) _
:}:6 (3x=10x) + /5 (1-3x%) (~6x)

(c) _ 2% — bcosz 3
Y=\ T 1

-2
2}/: J_( x’lgcedx)j[(m‘& 5 ainx) (2x+) - (X=5 umx) (2)
3 2 X+t (2x+1)*

(d) y = tan®(3 — cos? z)

b= 3@'om2(3—-cn:\2x>) (e (3-c*2) (- 200 x) (=pim x ).
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2. (3+4+3 =10 points) Evaluate the following limits. Show steps. If the limit does not exist,
explain why not. No marks will be given if 'Hospital’s rule is used.

(2) lim YZF1=V2
z=1 4+ 21— 3

— o (T =z (X +07)
X711 (x*2x- 3)(,/ S+ 2)

X -

Sl X ioa

KT 3y (x0T T +/7)
q
= i () (x+ 1) N A
K (x43) (=D (X T ) ¥ (ZHR) | 22 4z
< L = J_Z__
) 3
®) Iy
fom 1%=20 _ g =(X=2) = fim 2% = fuin A
X¥27 4 x-x> }gg“)((ﬂ XD XX X (2-2) (@40 LX)
— =L
IO
Jom [ X=2]  ~ lon X=2  _ L X-2
X2+ 4x—x3 X >yt x(y __Xa.) x>+ 7((-2_,_1)(2-)%) |
= e =V = —‘@—)r—-g

X221 x (2+x)

) ) (..Z(_:_%‘—— ), | %X=21] —2 | Lo L x-2] dees nsX ancaaX
Bumea )};55_ Axx? + A =1 4% X2

. 3z2 -4
() fim =0
. {3x1—-'+ ) _ 4 [
T A7) X oo PN 2 +o ‘7‘

X
X
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3. (7+ 4 =11 points)

(a) Write down the definition of the derivative as a function and use it to find f(z) if
2
fl)=—

-F/(x); Lim {M
h-=>0

h
. 2 _
= b T XE

o e 2XPo2(XHh)T
h>0 (x+h)* x> h

= e 22X 2xX X h—2 L
h')g (X""L\)ZXL ;\

= Ll =24 (2x+h)
heo LX‘}‘h)LXL)(

= L —2 (22 +h)

——

h0 [ X+W)?*x™

= —2Q@x) _ -4

X= X* X
(b) Find an equation of the tangent line to the curve in part (a) at z = —3.
J/&,LS’O")QA—— b% u.-_‘l‘&-mg Q.JM o ¥X=-3
/
tEy=-H __ - u  _ o4
3)3 ~-27 27

~ % = 4 :/4—-7(-5’,2.
d =g =27 x+3) »d= 577 5
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4. (4+ 5 =29 points)
(a) Find the domain of the function h(z) = In(z? — 4) +

1 0 int B
\/mlnlnerva orm.
X—u>0 = x*>4 = |%x] > 2

X4L—=2 o, X > 2

(oo X+3 >0 = X>-—3

2

g F———=
3 -2 2.

.,’l;&.bqtmo;m_% h oo C"3J"2>U (Qjoo)

(b) Let f(z) = cos[g(sma: )] where g is a differentiable function. Calculate f’(7/6) given that
1 s 5
7 and ¢'(3) = §.

9(5) =

Fx) = = pin (9(ainx)) (§'(4in2) (o)

£0E) = —ain (Y1) (§(ainT)) (cn)
= - (9(5) (§°(L) (F)
—-—(M—in)(“ )

=—|.5/3 5(‘
G e



5. (8 points) Let

22—z —2

2
o5 r <

f(z) = 4a — 3m, =2

var —m > 2
Determine the values of a and m so that the function f is continuous at z = 2.

We neede Lo f(x) = o £(x) =4(2)

X>2—
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3.

x>,
Jionn F0) = S, X=X=2 0 (oD (1)
X>2- X>y—  X—2 *Fom T oz
e £0) = Qe Joax—m = J2a—m
X=>2+ X2+

2o-m = 3  => 20-m =9q _, M= 2a—q
Mo i foxr = 402

X=22-

4a-3(2a-9) = 3

A= g

= m= 24 -9

1l

15



