Math 251: Mid 2 Prep Recitation Week 12
1. Sketch a graph that satisfies all of the conditions:
domain f = (—o0,00),
f@=-1, f'(3)=0
f'(x) <0 when x <3, f/(x) >0 when x > 3,
f(x)<0when x<0, f”(x)>0whenx>0
lim f(x)=4
X——00

2. Evaluate the following limits.

. 1 2
(a) lim,_,g —smx(; )

(b) lim,—o+ VxIn(x)
3. A function and its first and second derivatives are given below.

S5x—10 10x+10
- 5/3_ 2/3 ! _ - - 24 _ o

(a) Identify any critical points of f(x).

(b) Find the intervals of increase and decrease, and identify the locations of any local
maximum or minimum values.

(c) Find the intervals of concavity and the x-values of any inflection points.

4. The graph of the function f(x) = /% + 1 is shown.

y

(a) Let G(x) be the square of the distance from the origin to a point on the graph of y = f(x).
Write an expression for G(x).

(b) Use the expression for G(x) to find the closest point on the graph y = f(x) to the origin.
(c) Show your result by adding a point, with coordinates, to the graph.
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5. A ship passes a lighthouse at 3:30pm, sailing to the east at 5 mph, while another ship sailing
due south at 6 mph passes the same point half an hour later. How fast will the distance
between the ships be increasing at 5:30pm?

6. Use differentials to estimate the amount of paint needed to apply a coat of paint 0.1 cm thick
to a hemispherical dome with radius 10 m. Give your final answer with proper units. (Note

the volume of a sphere is V = —Jrr )
7. Find the linearization of f(x) = e* at @ = 0 and use it to estimate Ol

8. Solve the initial value problem. If the velocity of an object is given by v(¢) = e’ +1, find the
position of the object assuming that the initial position of the object is 0. (That is, s(0) =0.)

9. Evaluate the indefinite integral below. Give the most complete answer. f (5sec?(x) + %) dx.
=

10. Estimate the area under the curve f(x) = x> and above the x-axis on the interval [0,2] using
4 rectangles and right-hand endpoints. (i.e. Find R4.)

\/'

11. Determine the absolute maximum and absolute minimum of f(¢) = T2z on the interval [0, 2].

€ 1 ,¢% |

8. S(&)-= Svue\cltf §@6+E)A‘éf e +5€4C

0=5(0) = Qo*éoz‘t-c,f— l+¢ . Se €=-1
B(D'e 4»,-{ |)

mosT

'9 Lera.‘
9. SQSseczs( +>(—3_Js( =[5 4an ) "% x +C :):5&.»-!#.

I0. Ry = %(Q(D_}_ﬂl(;}raﬂ )’r«F(ﬂ)

34+ 148+ 2) =3 )-
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9. (10 points)
Sketch a graph that satisfies all of the conditions:

|oC i
domain f = (—c0, ), U;’c‘\k“&?k "V\A ‘ X ?'&
f@=-1, f@3)=0 2 | LMY y \.,b“bw
decvwij—f'(x) <Owhenx <3, f'(x)>0whenx>3, &—~_ 4 \n‘e
f’(x) <Owhenx <0, f”(x)>0whenx>0
Jim /0 = 4 |
e do'wv\ % Y concave Y
asy w,ﬁ'{'c’fe
X,
-3 - 5 6
- n
E slope of tangt

7. (10 points)
Evaluate the following limits. [Note: You should be careful to apply L’Hopital’s rule only when appropri-

ate.] ()
_sin@® B - cos () ' '
a. %1_%1 2 o /@W"\ ))(g -’;/&M COSG-L*Z)
H.  +>o0 2t + 20
:(ﬂx‘
)
\ ///
O " L
1 o0 , oo
b. lim VxIn(x) =— /@‘M“+ 'th == £ - 34
s = e 0 ol o
=20 XUy, X7 ot S

w5, 2
K70 .



8. (10 points)
A function and its first and second derivatives are given below,

5x—-10 10x + 10
— /3 _ /3 ’ - Pl 2o\ e :
f)=x 5225 f(x) = f(x) = T

3x1/3 ’

a. Find the intervals of increase and decrease, and identify the locations of any local maximum or
minimum values.

+(x)=0 whaw S~ =0 + - + siom o

Sx =106 e =y e—

cw\o\ OV\O\Q‘P\\‘m\ whan x=0 x =< -1 o | 2 3
+ s ivxc,uA,o\V\ﬁ s g Twhervod (-°0,0) V (2,00)
Q,v\d O\SLC/\QD«/D\V\ﬁ v e ‘\Y\'\'ef\/od) (0, L)

£ vas a lecal max? at x=0 and a leca mun af x=2
b. Find the intervals of concavity and the x-values of any inflection points.

£x) =0 WwWhawn % 2, | _ ¥ _
anad onmdefived at x=0 [ . e S'l}')' of
£+ s cowncave VP owvu P oo ) -z -l 3 O

angl concauve dowwn  own ('—00/“3
£+ has an :‘Vmﬁlcch'oy\ po\'n*# at x=-1.

n AN mainda)
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10. (12 points)

The graph of the function f(x) = /% + 1 is shown.

y

4

3 @,b\

‘\°\ |

////

/ ) - : r/(,‘\
7~z i
% p

-2 -1 1 2 3

a. Let G(x) be the square of the distance from the origin to a point on the graph of y = f(x). Write an
expression for G(x).
N

y + *F(X) - GFCX>

b. Use the expression for G(x) to find the closest point on the graph y = f(x) to the origin.

CGeile) = ZX r‘ZL_ G(x)=0 when X =-Yy
€15V\ ___{__:\—_ ‘ PRSI
Grlx) g Gr(x) hasS a min aT X

(_'[\_D:. '\) ‘I‘L{L,I“'\ = /\(7-/‘3
Closest pownt \S (‘\/\(/'ﬁX‘)

¢. Show your result by adding a point, with coordinates, to the graph.




(5)

5. (12 points)

A ship passes a lighthouse at 3:30pm, sailing to the east at 5 mph, while another ship sailing due south at
6 mph passes the same point half an hour later. How fast will the distance between the ships be increasing
at 5:30pm?

SMP\,‘ 2 2 2
,__,____.)_‘-——-7,. 4 -l—«j =2
W‘)g % Q% dx 4298y = 2%%1
s 8.5 5 >
want: 94l @ 530pm. is N
\ Dia &
atr S 20pw —ft = 2)((%; 3 ‘a_ciﬂ{:
y= " dy =1
dt Az ) 5 + Z(a)(ed
Z- R e
\0> +Cﬂz’ = At 218
13 = T
fim dz _ 97 mph
o cl‘t 11T
k-8
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14. (6 points) Find the linearization of f(z) = e” at a = 0 and use it to estimate %!

£Ux) = 2% a=0 )F(o)—:|

m= £(0)= 4
Y=1= 1 (x-0)
[4=x+1 |
e~ 0.l 4]

B}

[o]

©

16. (6 points) Use differentials to estimate the amount of paint needed to apply a coat of paint
0.1 cm thick to a hemispherical dome with radius 10 m. Give your final answer with proper
units. (The volume of a sphereis V = 37rr3) VL@VYII §W€ — }F

V=2 v OV ovnn = Oyl + 100 ™M

5
AV = 2.1 (15(@ — 0,00\m
0. I0Om = [ *100Cw~

= 1000

dAv= 2w Lo (p.oo\)
—~ 2007 (0. CO\)

:(O e 2\0 w’bj
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