Thu, Mar 14, 2019 MATH 255A Midterm 2, Version 2 Prof. V. Panferov

Name: (print)
CSUN ID No. : Sotutions -

This test includes 8 questions (46 points in total), on 9 pages. Last page is a formula sheet.

The duration of the test is 1 hour 15 minutes.

Your scores: (do not enter answers here)

1 2 3 4 5 6 7 8 total

Important: No electronic devices except an approved model of graphing calculator. All
cellphones must be off and put away completely for the duration of the exam. Show all your
work.

1. (4 points) (a) If f(z) ==? — 5z find the derivative f'(z) by defintion.
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(b) Verify the answer in part (a) by using the Derivative Rules.
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2. (6 points) Consider th = —
(6 points) Consider the sequence ar, ypr
(a) Illustate by a graph, showing the values a1, as, as, a4.
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(b) Find li_r)n a,. Show complete work using the limit rules and the fact that lim + = 0.
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(c) Determine how large n needs to be to ensure that a, is within 0.01 from the limit.
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3. (6 points) Given the function

x2;2, z<1
f(x):{ ktm(z—1), z>1.

(a) Determine all values k and m such that f(z) is continuous at = 1. Show all work.
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(b) Determine all values k and m such that f(z) is differentiable at z = 1. Show all
work.
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(c) Sketch a graph of f for the values &, m in part (b).
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4. (6 points) An enviromental study suggests that the level of NO, pollution in the air is
modelled by the function

P(t) = 78.2+ 3.2t — 0.04t> [ parts per billion (ppb) ]

t days after the start of observation.

(a) ‘Find the derivative %1;-

/
e .
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(b) Find the value % a0’ specify units and interpret the meaning of the obtained
value. - '
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(c) When will the level of pollution start to decline? Use the derivative to justify your
answer.
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5. (6 points) (a) Estimate the limit numerically, filling in the values in the table:

) 631; -1
lim
z—0 €T

z 0.1 -0.1 0.01 -0.01 | 0.001 | -0.001 | 0.0001 | -0.0001

y |5.999 | 2.572| 3,044 | 2. 72| 3. 00| 2.903| 30005 | L85

Based on the data in the table, the limit is estimated to be 5

(b) Find the limit using algebra:
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6. (6 points) (a) Use the Intermediate Value Theorem to prove that the equation
2% +cosz—5=0

has at least one real solution. Show your reasoning completely.
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(b) Find the solution using calculator, accurate to three decimal places. Show the steps.
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Continued...
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7. (6 points) Use the Derivative Rules to find the derivatives of the functions. (Simplify

before differentiating if possible.)
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Continued...



Page 8

8. (6 points) Given the difference equation:
dny1 = 0.5a, + 40, a1 = 0.

(a) Find ag, as, as.

0.5 Yo Yo = 60

—
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(b) Find all equilibria and sketch a cobwebbing diagram for the sequence.
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(c) Use the Monotone Convergence Theorem to determine lim ay (fill in the blanks):
n—oo

A =0< / ' o, g0
The function % 6() 2§ X ##0 on the interval [4, B] = L ) & ] is

v’ i. continuous

¥~ ii. increasing

itsetf (ov [970))
go
/.

Therefore, the limit of a, must be

iii. transforms the interval [A, B] into

The only equilibrium in [A, B] is

Continued...



Difference Equations:

Cobwebbing diagram:

Limit Rules:

Derivative at z:

/

Derivative Notations:

Continuous at £ = a:

Table of formulas

ai — given.

{ ant+1 = f(an),

On the same set of axes:
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Equilibrium: value a such that a = f(a).

(iv) Start at (a1,a1).
(v) Go vertically to the graph.

(i) Graphy==.
(ii) Graph y = f(z).

(vi) Go horizontally to the line y = z.

(vii) Repeat Steps (v) and (vi).

lim /() % g(z) = lim /(z) + lim £(z)

Jim £(2)g(o) = lim f() lim (=)

lim f(z)

1@
a%—m g(z)

f'(z) = lim

dy

fl(z) = T
lim f(z) = f(a).

T—a

(lim g(z) #0)

lim g(z) ‘e—a

f@+h) - f(z)

f(a) = f'(=)

h

_dy

T=0a dm

T=a

Differentiable at z = a: f(a) exists.

)
)
(iii) Label all points of equilibria.
)
)
)

Intermediate Value Theorem: If f(=) is continuous on [4, B}, and L is a y-value strictly be-

tween f(A) and f(B) then for some c in (A, B) we must have f(c) = L.

Derivative Rules:

f(=) f'(=)

z" ng™ 1
fi(2) £ fo(z) fi(@) = f3(=)
cfi(z) cfi(z)
em:z: mem:z:

b® (Inbd) b®

The end.



