Math 124 Final Exam

Joseph Nguyen

TOTAL POINTS

58.5/100

QUESTION 1

1Problem 1(a) 5/5
v + 5 pts Correct

+ 1 pts chain rule from outer In
+ 1 pts one part of tan”2 x
+ 1 pts another part of tan”2 x
+ 1 pts chain rule from inner In
+ 1 pts derivative of 2+sin”2 x
- 1 pts arithmetic error
- 1 pts parentheses issues
- 1 pts fraction error

+ 0 pts no points

QUESTION 2
2 Problem 1(b)5/5

+ 1 pts Product rule

+ 1 pts derivative of x is 1

+ 1 pts derivative of cos is -sine

+ 1 pts Correct derivative of fraction is 7-10/x"3 or
quotient rule

+ 1 pts keep x in the second part of the derivative

v + 5 pts All correct derivative

QUESTION 3

3 Problem1(c)5/5
v + 5 pts Correct
+1 pts In h =sqgrt(t) In (t+1)
+ 2 pts h"'/h=1/(2sqgrt(t)) In(t+1) +sqrt(t)/(t+1)
+ 2 pts multiply by h to get h*'= (t+1){sqrt(t)}
(1/(2sqrt(t)) In(t+1) +sqrt(t)/(t+1))
+ 1 pts or write as e?{sqgrt(t) In t+1}
- 1 pts small algebra mistakes
+ 0 pts nothing correct

- 0.5 pts tiny algebra mistakes

QUESTION 4

4 Problem 2(a)1/5
+ 5 pts Correct limit of -infinity with proper work
+ 1 pts turning it into a quotient
+ 2 pts Using L'Hospital on the quotient
+ 1 pts cleaning up post L'Hospital
v + 1 pts correct limit of -infinity
+ 2 pts other attempt toward a solution
+ 2 pts completing other attempt toward solution

+ 0 pts no or irrelevant response

QUESTION 5

5 Problem 2(b)5/5
v + 5 pts Correct answer of-5/6 with the complete
work
+ 1 pts conjugate multiplication
+ 1 pts cleaned up after multiplication to get to
infinity/infinity
+ 1 pts divide top and bottom by x
+ 1 pts clean up after dividing top and bottom by x
+ 1 pts correct answer of -5/6

+ 0 pts no or irrelevant work

QUESTION 6
6 Problem 2(c)5/5
v + 5 pts Correct
+ 2 pts Manipulated function correctly (or used
L'Hospital) so that a limit can be taken
+ 2 pts Correctly checked both LH and RH limit
+ 1 pts Final answer is correct

+ 0 pts No work or irrelevant work

QUESTION 7
7 Problem 3 0/13
+ 2 pts fan shape area theta/2pi * pi (0.8)"2
+ 2 pts triangle area is 0.8cos (theta/2) * 0.8 sin
(theta/2)



+ 2 pts cross section area is 0.32theta -0.32sin
(theta)

+ 1 pts volume V=12(0.32theta -0.32sin (theta) )
(relate V and theta)

+ 3 pts correct differentiation dV/dt=12( 0.32
dtheta/dt -0.32cos theta dtheta/dt)

+ 2 pts plug in  0.3=12( 0.32 dtheta/dt -0.32(-1/2)
dtheta/dt) and solve dtheta/dt

+ 1 pts correct fraction 5/96

- 0.5 pts adjust: correct decimal 0.0520833333

- 1 pts minor algebra erros

- 2 pts algebra erros
v + 0 pts nothing correct

+ 13 pts all correct

+ 2 pts adjust: only realizing the rate dV/dt=0.3 and
V and theta and did nothing correct

- 1 pts too messy to read

QUESTION 8
8 Problem 4 2/13
+ 13 pts Correct answer of 175/12™14.58 with proper
work
v + 2 pts working out the distance it swims using the
pythagorean theorem
+ 2 pts writing time as run distance/13 plus swim
distance/5
+ 1 pts correct time function
+ 2 pts differentiating their (of same level of
difficulty as answer) function
+ 2 pts Solving their T'=0
+ 1 pts correct critical number
+ 2 pts Checking endpoint values or using other
justification
+ 1 pts choosing the min from their set
+ 0 pts No or irrelevant response

- 1 pts Arithmetic errors

QUESTION 9
9 Problem 5 11/12
+ 12 pts All correct with dy/dx=(x*2-y"2)/(xy), plus or
minus fourth root of 56, y=-5x/6+14/3, 2.917
v + 3 pts (a) Correct derivative of dy/dx=(x"2-y"2)/(xy)

v + 1 pts (a) setting their numerator for dy/dx equal
toO

+ 1 pts (a) correct 4 points listed
v + 1 pts (b) evaluating their dy/dx from (a) at (2,3)
v + 1 pts (b) using their slope for tangent line at (2,3)
v + 1 pts (b) correct answer of -5x/6+14/3
v + 1 pts (c) Using their tangent line from (b)
v + 1 pts (c) evaluating their tangent line from (b) at
21
v + 1 pts correct answer of 2.917
v + 1 pts (a)Find x values from setting dy/dx=0 and
plugging back into the function.

QUESTION 10

10 Problem 6 9/14

+ 14 pts Both (a), (b) correct
v + 7 pts (a) correct

+ 7 pts (b) correct

+ 2 pts (a) Obtained the correct $$t$$ values from
the information given

+ 3 pts (a) Used the formula $$dy/dx=y'(t)/x'(t)$$ to
find the slope

+ 2 pts (a) Obtained the two tangent lines
v + 2 pts (b) Used the formula
$$g(t)=dy/dx=y'(t)/x'()$$

+ 4 pts (b) Correctly computed $$9't)$$

+ 2 pts Computed $$\frac{d"2y)}{dx*2}$$ instead of
$$9'()$S$.

+ 1 pts (b) Final answer consistent with work

+ 0 pts

+ 0 pts

a) No work/irrelevant work

—_— —

b) No work/irrelevant work

QUESTION M
11 Problem 7 10.5/18
v + 3 pts (a) vertical asymptotes x=2 and x=-2
+ 1.5 pts (a) gave only one vertical asymptote
v + 1 pts (b) horizontal asypmtote of y=1
+ 2 pts (b) checked both limits for the horizontal
asymptotes
v + 1 pts checked only one limit in (b)
v + 1 pts (c) Derivative f'(x) using quotient rule

+ 1 pts (c) critical number from 8x=0



+ 1 pts (c) answer
v + 1 pts (d) second derivative f"(x) using quotient
rule

+ 2 pts (d) concave down (-2,2)

+ 1 pts (e) x=0 is the only critical number
v +1pts (e) it gives a max
v +1 pts (e) reason for max

+ 3 pts (f) graph
v + 2 pts (f) graph

+ 1 pts (f) graph

+ 0 pts no or irrelevant response

- 0.5 Point adjustment

limit work in part b
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1. (15 total pomts) Calculate the derivatives of the following functions. You do not need to simplify

YOUT answers.

r/MP_OMLﬂ@L In [tan’ @ +1n (2+sin’ a:)] B . |
l _,_..—t“‘ (Z gln )( (\ O_W)J

— (’2 Yany sec™  +

\—,_/w—— ;
Sjm” X ln( oA 2 +S) X

=
e gy e

‘frﬁ dagN¥ = (\‘{,C’?/f J(/; //\/’(&(C X -
AX x4 )/< J \' /() | “K(%/x) ?&my(;jk M

Z*Wxﬁ%ﬂf\

",*fbfwev' ''''' o /XS z;><(>< 2 x( 7)(5%5
(U“-‘._@((/::?}"g“_) — XSInl—T )( )

»> o B ) \ . ' I' " |
N < ] Certde ) | o)\ )(2()(2 B ZP\’(?)(J #5)

(c) (5 points) h(t) = ¢+ = N (1) \{ -+ D

Iy =1 m({+0fﬁ
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2. (15 total points) Evaluate the following limits. Your answer should be a number 00,
DNE.

| lewo, '600 0#,__ 4% xS
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3. (13 points) A water trough is 12 meters long with a semi-circular cross section of radius 0.8

meters. The trough and its cross section are shown below. The pictures are not to scale. The
a rate of 0.3 cubic meters per minute. At what rate is the angle ¢ shown

trough is being filled at
changing when it is 2 radians? Give an exact answer with units.
-, (Hint: Start!by calculating the shaded area in the cross section.) /————""‘; P
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4. (13 points) Suppose you are at the beach, standing at’the. ’ , :
~ edge of the water with your dog. As you look westward into *e—

the ocean, you throw a tennis ball out into the water. The
ball lands in the water 20 meters North and 13 meters West
of where you are standing. The dog swims at 5 m/s but runs
at 13 m/s. How far North does the dog run before jumping
in the water to minimize his time to get to the ball?

Assume the coastline is straight and ignore both wate [ -
currents and wind drag. ZO
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5. (12 total points) Consider the curve defined by the equation zt — 2:1: 12 = —56. é
(a) (6 points) Find all points on the curve with a horizontal tangent line. ( (7 s ,T

Z;Mx - 4><j ~ 2% [z/)/ﬁ &
. 3 _4xy*r -
. Ax J

\ / /,D(?, 2 Xu 2
Y ®~Hxy
SR

(xEND = A
e -——*ff”’ ' ,Q X i

(b) (3 points) Find the equation of the tangent line at the pomt (2, 3).

LAl - BT 3,7:,; *

———————

:”5 k\/ﬂg ----- ’f\(x 2,
= |

" (c) (3 points) Let P be the point on the curve near (
approximate value of the y-coordinate of P. Round

decimal. , _ ; ,
BRI e i '>
A

~K

(/)( f-‘.l ?) ,\,. "’Z,_

2,3) with z-coordinate 2.1. Find an
your answer to three dlglts after the
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6. (14 total points) Consider the curve given by the following parametric eduations

x(t)—t—4t y(t) = 3 —00 <t < oo

(b) (7 points) Let 9(t) be the slope of the curve at time ¢.
change of g(t) at tlme t =],

§
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7. (18 total points)Consider the function f(z) = mzx__ 7

" (a) (3 points) Find the vertical asymptotes of y = f(z), if there are any.

s s o ey s

v [xzgx-n

,\, ) - Q X:' Z) ( Y } 2) _ k, e e

(b) (3 points) Find the horizontal asymptotes of y = f(z), if there are any.

(c) (3 points) Find the intervals where the functlon is increasing and the. intervals where the
function’is decreasing. 9 {
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S ETS 22 2XC 3.8x — 23 _
‘ Recall that the function is  f(z) = ) tf e T T U
-4 / X f" ..:" ‘(_ /f'-" ; |
(d) (3 points) Find the intervals where the function is concave up and the mtervals where the
. fU.IlCtl(?l’l is concave‘dc?wn | T . AP B ( ) 8 +J_{[/ .
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. (e) (3 pomts) F1nd all critical numbers of the functlon anc \é’haraétl- rize them as the z-

coordinates of local mlmma, local maxima, or neither.
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(f) (3 points) Sketch the graph of y = f(z) on the axis provides below. Be sure to include
asymptotes in your picture. Also mark the coordinates of all local maxima, local minima,
[ and inflection points (if any exist).
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