Math 1551-G
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This exam contains 7 pages (including this cover page

be used. Put your name on every page.

) and 6 questions. There are 48 points
in total. Write explanations clearly and in complete thoughts. No calculators or notes may

Grade Table
Question | Points | Score
1 8
2 12
3 9
4 6
5 8
6 5
Total: 48

Formal Symbols Crib Sheet

f: A— B function with domain A & codomain B

fog composition of functions
f1 inverse function
lim,_,, limit as x approaches a
limg, .- limit from below
lim, .+ limit from above

- subset of

N intersection

— maps to

d

derivative with respect to

dax

natural numbers
integers
rational numbers
real numbers
open interval a to b
closed interval a to b
element of
union
derivative

N
Z
Q
R
(a,0)
0,
S
U
f

’
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(a) (3 points) Give the definition of the derivative of a real function f.

o deiatie of F 7 the Focline T A P

R 7C X+ M (‘?O

) = AX_,O

(b) (5 points) Which of the following is equal to the derivative f'(a) of f at a € R?
Circle ALL that apply.

the slope of the line tangent to the graph of f at the point (a, f(a))
B the angle between the z-axis and the line from (0, 0) to (a, f(a))
@ the instantaneous rate of change of f at a

@ the negative reciprocal of the slope of the line normal to the graph of f
at the point (a, f(a))

E. the angle between the z-axis and the line tangent to the graph of f at the
point (a, f(a))
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2. The table below contains some values of real functions f and g and their derivatives f’
and ¢’ evaluated at different values of x.

f=z) | f'(z) | 9(z) | 9'()
1 |2 E
5 |6 7 |8
9 |10 [11 |12
13 |14 [15 [16

WIN| = O8

(a) (3 points) What is the derivative of the sum f + g at 07

Gra0- rd=(

(b) (3 points) What is the derivative of the product fg at 07

(f9)'(0) = [.4 +2-3 =)0

(c) (3 points) What is the derivative of the composition f o g at 07

(Fogy@= F G -3 = }47[:56

(d) (3 points) Let h(z) = f(2z). What is the derivative of h at 17

- 2 towy = 2.-10= 20
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3. (a) (3 points) Compute the derivative

L2 (sin(z) sin(z) sin(z)) =

dz

O = I

(b) (3 points) Compute the derivative

a . .., .
- (sin (sin (sin(z)))) =

(’os(sw EL x)).cos q x} Cos()

(¢) (3 points) Compute the derivative

d (2%
dr \logsz )

(5[45%‘* 1557%)n'f> @,’,I—i- xﬁ%

(g
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4. (6 points) Consider h(z) = (5z — 5-)*. Find the third denvatlve h"(z). (Hint: simplify
before taking additional derivatives.)

h”l .'L')

b= 2[5 3)(5+

= 50=% 7 G o
}l /27() = 50 + (5:58




Name: Math 1551G 9 October 2015

5. (8 points) Consider the piecewise defined real function g

4+ 2x fz< -3

2+ 2z if —3<z< -1
9(z) =4 4 .

T7a2 if —1l<z<l1

|2—ez|+1 —ifz>1
What is the domain of ¢’? Compute a formula for the derivative ¢’ at all points where
it is defined. . ( 2 b‘Q‘B
.,3) U(‘g,'DU('-'J |) UO]‘?)U {
. 6, ol vl munbevs excapt 0
{ -3 2 =| 5 ' 5 ol 2

_——

The domain of ¢’ is C—D_OJ
g(z) = 2 le(“"’?—S)UCez_D
(-;Tg't—z)g_ r¥ X € é”, D

- | F xe 022_)

1§ xe@@
s 7Zl»"‘¢ 41'?/‘!' lis canfinuifres at, ‘3).—! o J is
ot di JWZ@. thore, ,
'ﬂw‘, are 4“73/7""9% JBY)_ @%’Jwr discoctimities ‘76"'<j>
ot 1 L2
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6. (5 points) Compute the limit. (Hint: This limit is a derivative of some function at a
point. Compute the derivative and use it to evaluate the limit.)

m—

ST dw
?) P
6u ).,
e’

2
3(142) _ 3 Jd egu ‘

BONUS: (5 points) Explain how you can derive the formula. for 4 iz arctan z as a rational

function in = from the chain rule and the fact that -4 4 tanz = sec? .

_/(S 7LM . &I‘c'(’m ave mvfz-rsg, C('fan:-..

e (arch (0) =X

So &Cz(mzﬁu(x)) E%M%Mi =
el
= e e

o s ”}’{j’» fhic as ~ ixfipn Jometion obrare Het <

the -Friw?/éf- ¥ e L 30 Sec(aﬂtfﬁ«ﬁ)) = 5 [+x>
Wd«

i

o l‘rm”‘"‘ + %

%#‘Jm .

s







