Math 113 First Examination Fall 2013

Your Name Your Signature
Student ID #
Professor’s Name Your Department

e This exam is closed book.

. . T . .
e Give your answers in exact form (for example 3 or 5v/3), except as noted in particular problems.

e (alculators, cell phones are not allowed.

e In order to receive credit, you must show all of your work. If you do not indicate the way in which you solved a
problem, you may get little or no credit for it, even if your answer is correct. Show your work in evaluating any limits,
derivatives.

e Place | a box around your answer | to each question.

e If you need more room, use the backs of the pages and indicate that you have done so.
e Raise your hand if you have a question.

e This exam has ?? pages, plus this cover sheet. Please make sure that your exam is complete.

Question Points Score Question Points Score
1 7? 5 7
2 77 6 7
3 7 7 ?7?
4 77 Total ??
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1. (?? total points) Given the function f(x) =

_ 246x+5

5 and point xo = —5 and € = 0.05

p.64, pr.34

(@) (5 Points) Find L= lim_f(x). (DO NOT USE L HOPITAL’s RULE)
X——

K46x+5 lim (xA+5)(+x+1)
x—-5 x4+5 x—=—5 (x457
= lim (x+1)
x—-=5
= —4, x#-5.

(b) (10 Points) Find a number & such that for all x

O0<|x—xo|<d=|f(x—L)| <e.

Step 1
24 6x+5 21 6x+5
YO L4y < 0.05— —005< T2 4005
x+5 x+5
= —405<x+1<-395 x#-5
— —5.05<x<—495 x#-5
Btep 2
x—(=5)] < 6=-0<x+5<0=-6-5<x<d0-5.
Then —6—-5 = —-5.05=—06=0.05, 0ord—5=—-4.95= 6 =0.05; thus 6 =0.05.

2. Evaluate the following limits.
1/3 _ 1

il

(a) (10 Points) lim
x—1

(DO NOT USE L’'HOPITAL’s RULE)

lim

X131

x—1 \/);71

B limxl/3—1(x2/3+x‘/3+1)(\/3c+1)
T N A1 (2P AP D (Vrt )
L e
xol e—1(x2/3 4 x1/3 4 1)

. Vx+1
)lclg}xz/3+x1/3+l

1+1

1+1+1
2

3

xsinx
b) (10 Points) lim ———
®) ( oints) xlg(l)Z—Zcosx

p17speion (DO NOT USE L’HOPITAL’s RULE)

. xsinx
lim —
x—02—2cosx

xsinx

. xsinx . 55
lim = lim =
x—0 2(1 —cosx) x—0 2(251112(%)) x—0
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d
3. (10 Points) Find d% if y = (r~3/sinr)*/>.

p.147 pr.46

dy _ d 73/4 . 4/3
E = E (t Slnt)
4 133
= 3 (t_3/4 sint) [7?_7/4 sint
+173/*cost]

4. (15 Points) Find the equations of normals to the curve

xy+2x—y=0
that are parallel to the line 2x+y = 0. p.154, prdo
d d
xy+2x—y = O:>x—y—|— + -
dx dx
dy y+2,
dx 1—x’

the slope of the line 2x +y = 0 is —2. In order to be parallel, the normal lines must also have slope
of —2. Since a normal is perpendicular to a tangent, the slope of tangent is % Therefore

2 I
yes o S = td=l-x

1—x
= x=-3-2y

Substituting in the original equation,

y(=3-2y)+2(-3-2y) = 0
Y 4+4y+3=0
y

=
— y=-3ory=-1.
Ify = —3,thenx=3andy+3=-2(x—3)
— y:72x+3.
Ify = —l,thenx=—landy+1=-2(x+1)
= y=-2x-3.
5. (15 Points) For what values of a and b is
-2 x<-—1
fx)=4¢ ax—b, —-1<x<1
3, x>1

continuous at every x. .83, prds

Clearly f is continuous if x # —1 and for x # 1 forif x < —lorif -1 <x<lorifx>1, fisa
polynomial, regardless the values of a and b. For continuity at x = —1, we require that the one-sided
limits of f(x) at x = —1 be equal. But lim f(x) = —2 and lim+f(x) =a(—1)+b=—a+b.
x——1" x——1
Similarly, for continuity at x = 1, we require that the one-sided limits of f(x) at x = 1 be equal. But
lim f(x)=a(l)+b=a+band lim+f(x) =3.
x—1- x—1

Equality of one-sided limits is equivalent to

-2 = —a+banda+b=3

5 1
= azzandbzi.
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6. (15 Points) Assume that f(x) and g(x) are differentiable functions satisfying

g0)=1 fO)=1  f(1)=3 g(1)=5
g)=5 fO)=-3 fl)=5 g1)=—4

Let A(x) = f(x+ g(x)). Evaluate /' (0). 148, pr74

First, by the Chain Rule, we have /' (x) = f'(x+ g(x))(1+¢'(x)). Then 4’'(0) = f'(0+ g(0))(1 +
g'(0)) = f'(g(0)(1+¢'(0)). 5

Hence (0) = f/(1)(143) = (3)(3) = 3.

7. (10 Points) Find the value or values of ¢ that satisfy the equation

f(b)—f(a)
b—a

=f'(c)

1 1
in the conclusion of the Mean Value Theorem for the function f(x) =x+ — and interval [5,2]. 2196, pr3
X

1 1
When f(x) = x+ — for 3 < x <2, then
X

f2)-£(1/2)

1
=f =1-—= =+1
2~ fle)=0 27¢

But —1 ¢ [4,2],s0c= 1.




