Math 1300 Midterm 2 October 19, 2015
1. (12 points) Show your work. Let f(z) = ze®.
a) Find the interval(s) where f is increasing and the interval(s) where f is decreasing.

Fl= e +x@) e
= ¥ pxRf R >0 *f/z Jx )

= g% (14¥) | |
"F el ¢ Dl)>0 58 [Fx>0 So K>-1 <t XV é/}w)

Dyecd: Ph)cog s 13x<o So X<l ce Ko~ ~1)

f(z) is increasing on: (-— / ) 08)
f(z) is decreasing on: ( — Q_‘Q/L ~/ )

b) Find the interval(s) where f is concave up and the interval(s) where f is concave

down.
[@ (i] [.Q."(a‘»x j
o G ) (i4x) + 24 (13%)"
= ¥ (lrx) + =¥
= o¥ (1+x +0) = 2¥[x+2) .
—CCK', \c//(,(’)>o, Sv X+i>o =5 X>-7 L'_Q' X (‘9_,"‘7)
Loy, Pfx)<o $ Kr<o 2 xc-a e Kew (5272

f(z) is concave up on: (—— 2 p. QC)
2

f(z) is concave down on: ( — 923’ —

)
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2. (10 points) Show your work. Let f(x) = ¥/x.

a) Find the linearization L(z) of f at a = 8.

M =[D*\3/ﬂ/x:g - [D‘(X@)J/(:

g
A B S
ix”’?/x,? = 3'¢6 T 3¢

I——

= 3
UWE Thaw (3,2) wirt Supe m= £

=4
p 49 = w (X~
P /z(x*g

)Aa:'t_() 2+ 73 (r%) j

b) Use the linearization from part (a) to a,pprox1mate \/ . Do not simplify.

W= BN # LG = bt ] [7,7 -5)

J =R+ 4 -
-03 P /1?
CcALcayOr | '\.‘17%% ot /2( > / /&73

CompARE. . —_—

3. (4 points) Multiple Choice: Find the slope of the line tangent to y = cos(36) at 6 = _I%'

Circle the correct answer. You do not need to show work.

PR W)M




. (15 points) Multiple Choice: Differentiate the following functions. Circle the correct

answer. You do not need to show work.

a) a(z) = z* + 22° + 62 I/)()': L(Y +<Y+é
I) 4z* + 6% + 62 I11) 42 + 6z + 6 IV) 423 + 622
. -
b) b(z) = VE + 55 L&)“ 'Pi fe*] = ,éij
= V;(- NG 5—3
1)2—1\/§+515 111)796-% IV)%—% d
3\ 3 x)'/,_\g' _) '
c) c(z) = (23 — 1)e® CI(X):<X”X>.Q +(Y x| \ X+/ *
I) 322 — e” IT) (3z% — 1)e® (7(3’3)‘@‘\(
IMI) 32> —1-e*+ 2% —x-€° V) (5;2— 1)e* + (23 — z)e®

» A= (ZAH //f(i JU?H V(Z1)!

)42 1= (1) 1

111
(t+1)2

e) e(t) = arctan(3t) v (*
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5. (15 points) Find the derivatives with respect to x of the following functions. DO NOT
SIMPLIFY YOUR DERIVATIVES.

8) a(z) = sec(e+2) [D Yfgcﬁj S%&f;mé
a/ _ 4&14»)))42&( (Y’{-L) , ){ [.Q(K +z)] o

w( (w») fuz)) 'Qom \j
| a(z) = J

b) b(z) = 3" logy(z)

(0 ) ] + 3 )
1645 st +a<*zw j
b(z) = -——/ |

¢c) elx) = \/ln(x
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6. (12 points) Hercules picks up a boulder and hurls it straight up. The height of the
boulder in meters above the ground ¢ seconds after Hercules releases the boulder is given
by the function

h(t) = —5t* + 20t + 2.

a) Find a function for the velocity, v(t), of the boulder ¢ seconds after Hercules releases
the boulder.

V) =) lf) = ~1T +2e

Answer: V(ﬂz) -~ ""/Oj +:;d

b) What is the velocity of the boulder at the instant that Hercules releases the boulder?
Include units.

THE TIME OF “RECENSING THE BoucdiR ” /S AT
TME A=p

V(0) = ~ofp)r20 = L0
\ /0)7‘. Answer: ; 0, Vlﬁ/ e
c¢) At what time does the boulder reach its maximum height? Include units and justify

~ your answer-\//;(;) =0 AT WSTHUT OF mMAx HE/ 4T
~04 120 = o
(W1=20

EEYY

d) What is the maximum height attained by the boulder? Include units.

MAx HEGYT (S ArTAME) A7 122 $%eg,
MIx BEGHT AT A22 sics s5e

5(2)=~5(2*) + 20 () F ppswer | =5 (2) +20(3) £2 w

:~5/*24VL+3- = 8 $on )
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7. (10 points) Hercules is attempting to scale a Roman wall, so he leans a 13 meter ladder
against the vertical wall. While he is climbing the ladder, the goddess Juno kicks the
bottom of the ladder away from the wall causing the top of the ladder to start sliding
down the wall. When the top of the ladder is 5 meters above the ground, the top of
the ladder is sliding down the wall at a rate of 2 meters per second. At this same point

in time, what is the speed of the bottom of the ladder as it moves away from the wall?

&(VEA/_; Jy/ﬂ R | “”/S'

; | WHE L 7-'»-5';»1
?“/él =Y cf%,c
g N

Show work and include units.

WHEL 9 S Sm

X WHEAL 42 *8m
—_— ? | / J/

t-

Xzfalm/gt' D:S 3

vl

Dy [X'+97)=D, [/217 s

J /-\\};‘/ X= (2w
<X % +99 %é[;‘: 0 /WHE:&/ (‘)551‘«%
b = o | My s TR

XJ’%H :‘a%@;{ / :%m/s
cﬁ%/g(f . ~2i9/j;_’

AN

e
=z

Answer:
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8. (12 points) Multiple Choice: Consider the following two functions:

f(z) is given by the following graph:

1

W=

"y g T3 1
-1

g(z) is is a differentiable function, some of whose values are given in the fol-

lowing table

& =2 s=] 0 1 2 3
g(x) 4 -2 1 2 3 —4
7 (z) =3 =1 0 3 2 5

Use the above functions to answer the following. Circle the correct answer. You do not

need to show any work. DJ( [{Q(/ ] / ~ 9( 3} F IL? ) - 4?/3)2?

. _— f(z) (x) -
a) What is the derivative of M at @= 37 9 X=3 (9 (3) ) %

D) —% 111)% IV)g - Q—;‘H(-/)-(?)(S‘)
_ Y (=)

-0 ‘b 3

T Te” "%
b) What is the derivative of f(g(z)) at z = —27? D){ EC( (;():) - y 5 .
D) 3 -6 I)-3  1V)2 / / d (9 (): 9 /

::-F/(Lﬂ [3) (— ) (~3)

c¢) What is the derivative of g(z) - e at z = 1?

@ 1) 6e 1) IV) 3¢
Dy [9ti=7)  =[afy 12+ 9(¢) Q“’ﬁxﬂ/
‘ :9((‘) ()+9(( “Q(' 1(241)

=2)e FT el = Ve

(3]



9(5p nts) Given the curve e¥ = 22%? + ¢, find dy/dz in terms of z and 3. Show your
@‘a} <§&X3Aé\fﬂ>
Jzé "= & )9 =)’ ] V)’

' /'-2 ?[/3)(@ +)(3(295/)j+0
,Qéf?( = by

2(27- 1) = ey ”79/: ff_zf/;; /
Dxtxl D«‘ ”ﬁ”] o Dby
BV = gt [x%sz +x@y)]

%L(” | "X[ﬁx’-ﬁiij

ke A

ey ==
_419.,?’-_: X o x +¥'@Mf)/ - |
e ylb ) S [l v




