Math 180 B Fall 2010 Name:

TEST #1 @ 180 points
Write neatly. Show al work. Write all proofs on separate paper. L abel each exercise.

1. a) Explain the meaning of: Ixi®mg(x) =L.

b) Write the mathematical definition of : Thefunction y = g(X) iscontinuousat Xx=a.

¢) Whenisafunction y= f(x) discontinuousat x=a?

d) Write the mathematical definition of : Thefunction y = f (X) isdifferentiable at x=c.
2. Find the following limits. If alimit does not exist, explain why.
. . 2 . sint . cosy-1
a) |ImXGSIn—_ b) lim—— c) ||m—y
X® 0 X t® ¥ y®0 y
3. Prove the following Theorem: If afunction fisdifferentiable at a point ¢, then it is continuous at c.

4. Prove the Derivative Difference Formula:
If gand | aredifferentiable functions of x, then their difference g - | isdifferentiable at every point where g and
| are both differentiable. At such points,

(9- %)= g(x)- 14x)

14x- L,xEa
5. Let f(x)=j

) Find a suchthat f is continuous everywhere.
X +Lx>a

6. Find an equation of the tangent line to the graph of (X) = X€" when x=2.

7. Find the derivative of each function in two ways: i) using the definition; ii) using the differentiation rules.
X

a) f(x):rl b) g(x)=2+/x

8. Complete the following . Do not prove. If alimit does not exist, say so, and explain why.

. Sint 1 .

g lIM—— = g lim== g lime" =
t®0 { x® 0" X x® ¥

b) ||m1: d) I|m1= f) lim e =

a® *q a®0 g x® - ¥




9. Use the following graph to answer the questions.

If alimit does not exist, explain.

lim f (x lim f ( x lim f ( x

a)x®l () b) () C)><®3 () :
Bl 1

d) Isthefunction f continuousat X =17 Explain using the definition. 1+ |

1
e) Isthefunction f differentiable at (1,1) ? Do not just write an answer. Write a mathematical proof.

10. Find the following limits. Do not just write an answer, show proof.

. 3x - 2x*+3x+1 . . .
) lim=———— d) Ilmcosaqf—)cos(tanx)+ f) /jm YCSCY
x®¥ 5X'+X°- X- 4 x®0 &2 %] y® 0 cos4dy
- 2t+cod - At : X%+ X 2. 4Jx
lim g lim YR g lim
©®¥ 3t +cost x® 0 X° + 2x* + X x®4 4. X
o) lim|x- +/x*- 1)
X® ¥
11. Find the derivative of each function.
a) y=4% +3x- 5 b) Y =5%x+ 4xe” ) y= 2’2(+I
X
2 (x- 2)(x*- 2x)
d = =
)Y ez oY X'

12. The function f (t)=16t* gives the distance (in feet) of arock falling freely during the first t seconds.
a) Find the average speed of the rock between t =1sand t =4s.

b) Find the instantaneous velocity at exactly t = 3s.

13. Find equations of both lines through the point (2, - 3) that are tangent to the parabola y = X* + X.




EXTRA CREDIT — You can choose a maximum of THREE extra credit questions.

2
X -1
#1 @ 2 points: Can f (x) =g be extended to be continuous at X =1 or -1? Give reasons for your
-1
answers.
2
#2 @ 2 points fp= R A gy 9P
V-nb V dv
#3 @ 3 points Prove the Derivative Product Rule .
#4 @ 4 points If f and g are the functions whose graphs are shown, let
f (X T
u(x)=f (x)g(x) and v(x) = ( ) Lf
g(x) N
a) Find ug(1) . b) Find v(5). :
g
. sing _
#5@5points Provethat M ——=1
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