EXAM 2

BLAKE FARMAN

Lafayette College

Answer the questions in the spaces provided on the question sheets and turn them in at
the end of the exam period.

It is advised, although not required, that you check your answers. All supporting work is
required. Unsupported or otherwise mysterious answers will not receive credit.
You may not use a calculator or any other electronic device, including cell phones, smart
watches, etc.

Name: Solutions

FUNCTIONS
1. Find the value of b that makes the function
2 — 25
fz) = T+5
5x +b ifz <-5

if —b<u

a continuous function.

{&/ = %’* X~ 2§ /Zn (XTS-)(X—S) /éA x-G=—55=/0

) {7" 7LS —)’ X+5 Xo-<of

b/&/: f(’S): SES)+p=-25th =-1d

=> b:‘?owg:/zsf
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2. Use the limit definition

to compute the derivative of

EXAM 2

DERIVATIVES

f'(z) = lim

flx+h) - fz)
h
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DERIVATIVE RULES

3. Compute the line tangent to
f(2) = tan(a)
at the point (7/4,1).

{’(x): Sec?x)
{(F)- s(m)= (£)* 2-2

y=1=20c"%)
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ProbpuUCT AND QUOTIENT RULES

4. Compute

2 et~ S0Jsedc) 4 5 aefoct)

= Kxsac(x) + x“ sec(x) Honl(x )

5. Compute

! ]
dz | sin?(z)
f Coslx) _ "’Anéos(x)) S.h%(ﬂ cos&/ji s’ (x)

X Sinyy) - @]’42(2()]2

= s (x)sin%x) - Cos&)(is{n&)f:g SAOC))
sin{(x)
= —sindx) -2 3(x)sinlc) o S(x)
SM”(X)

=\ - 91%x) - 208%x)
L Sin(x)




CHAIN RULE

% [cos (23:2 + 530)} .

6. Compute

d
i 605[2254 5x) = :Bfﬂ( Z/QZ-FEK)JC" (2><2f6<)
1 &57’/1 (2¢245¢)( h43)
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IMPLICIT DIFFERENTIATION AND RELATED RATES

7. The top of a ladder slides down a vertical wall at a rate of 3 meters/second. At the moment when the

top of the ladder is 4 meters from the ground, it slides away from the wall at a rate of 4 meters/second. How

/2: 3z+x2
X — Z/Z{O/(/:O:ZJ% '|’27§é%<

=0 = (7 +de

Ues3) + xG)
~12 473X
=2 2X= (2
= X L=

So d={ztyp = ]2s 5




EXAM 2 7

DERIVATIVES AND SHAPE

Use the function
f(z) = 2® 4+ 922

to answer the following questions.

8. Find the intervals where the function is increasing and decreasing. Write NONE if not applicable.

Increasing: <\ 29 -é) U/OU AO)
Decreasing: ("’ 4/ O)

/[5(): 3X2+ 18>< = %K(X‘f'é):o => X=0 or X=-6

/~

9. State the local maximum and local minimum value(s). Write NONE if not applicable.

Local maximum value(s): ('é Pl 08 )

/
Local minimum value(s): /0) O/)
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10. Find the intervals on which the function is concave up and concave down. State the inflection points.
Write NONE if not applicable.

Concave Up: (/‘90/ - )
Concave Down: C’ 3 B =9 )

Inflection Points: (’ 5} O )

{10 bxt (8- 6(3)=0 = x=3

N\

(30)
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ASYMPTOTES
11. Find the asymptotes of
32
fa)=
Write NONE if there are none.
Horizontal: ig = 5
Vertical: >( =4 2
P e
- LV S
XS 20 X ‘f X 7"0 X (— 7x X g X
Sinee 3x°20 A X=
/ZWV jﬁ ()Q /ZM {&/ -7
)<_>) 24' X”) 2 + +
(’Z/O) - - (5/0)
/m {M’ 0 /s L)<
X7



10 EXAM 2

CURVE SKETCHING

12. You are given the following information about a function, f:

z-intercepts: (0,0) and (2,0), e increasing: (§ oo>
27 )

y-intercepts: (0,0),
e decreasing: (—o0,3/2),

asymptotes: none,

N ' 3 97 e concave up: (—oo,0) U (1, 00),
* critical points: (0,0) and <§’ _1_6)7 e concave down: (0, 1), and
. f(1)=-1.
Use this information to sketch the curve.
Yy
4 '

N

N
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CLOSED INTERVAL METHOD AND OPTIMIZATION

13. Find the absolute maximum and minimum values of f(x) = 2® — 62% + 9z on [—1,4].

:f(xﬁ X (et 7) = x(-3)?
(f(x )= 3 -12x+T = 5(><7'7;<+3)f5(><4)(»<-3):o
=S x=| or X=3

{C)=~1Crs) = -16 {(4)-4(+3)"=4

(=103 =1 Mo : (14) 4§ (44)
(('s)f 3(3-3)° =0 Min ¢ G},—/é)

14. A box with a square base and no top must have a volume of 4 cm®. Find the dimensions of the box that

minimize the amount of material used.

A VLh=d => M- VE
: S= [t dflhs L7 ‘M//i;)
:/2{-(/(/%:,/21‘ A

Sl =0

LJ\/LM /€>O

S=243207
24+ L 5
52

=>l=7 a wminmum




