A. Intuitive Calculus 11012 Examination 1
February 11, 2010 Richard M. Aron

Directions: Please answer questions A, B, C, and D in the space provided. Please
write extremely meatly. The rest of the Examination questions are to be an-

swered on the “scan-tron” papers, but you must show your work on this paper—
even for the “scan-tron” part. Good luck!

Product Rule: if p(z) = f(x) - g(z), then p'(z) = f'(z) - g(z) + f(z) - ¢'(z).

Quotient Rule: if ¢(z) = gﬂ(g, then ¢/(z) = f'(””)‘g(g)(;)fjgm)'g’(m).

A. Let f(z) = 2> — 5z + 5.
(a). Calculate the slope of the tangent to f at the point z = 2.

§'(a) < plope |
L - S 7Y ol = sl

(b) Calculate the equation of the tangent line to f at z = 2.
Tf x=a fley=fa)y=-1
i}g} tjm L”i\ = “\}A{']ﬁaj‘“("ﬂ/ ‘j—k“ = a%‘f"g‘, ov

X = el 31”% “i“i

(c) In the area provided below, graph the function f(z) where x goes from z =0 to z = 5.
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B. By imagining tangent lines at points Py, P, and P; in the graph below, state whether the

slopes are positive, zero, or negative at these points.

At Py, slope is > 0,= 0, or < 0. Which? P
t

O /f/w*\\

At P, slope is > 0,= 0, or < 0. Which?

<0

At Py, slope is > 0,= 0, or < 0. Which?
>0

C. Let f(z) =322 +z — 1.
(a). Calculate the average rate of change of f between the z—values z = 2 and z = 4.

$le)y ~p@Yy _ 5I=13 =19
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(b). Calculate the average rate of change of f between the z—values z = 2 and z = 3.

g}\-g&\ A= - G

(c). Calculate
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D. In each case, find the derivative of f. (There is no need to simplify.)
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(d). f(z)= (2 +1)(z"° + 330)
J;}[Y\:: oy (%m-{* 3 “') +

z&aﬂ} UD ‘\ﬁ + 3)



The rest of this Examination is to be done using the “scan-tron” sheet. Please
write your work on this paper.
1. Find lim,_,o- f(z) when f(z) = %l

Al

B. This one-sided limit is not defined.

2. Let y = f(z) = 2*. Then & =

A. 423 (r g _ Q(\b@\\ :/ [(QJ Co M(‘ﬁ"‘:j{ ﬁwww, e

QM/O}‘} <, Chér _ %” [/w) =D )

D. 16. Sy
3. Find lim,—_p £=2.
T a . .
wodoo M
A 4. ~N o}

B. 0.

C. This limit is not defined.
oD
4. Suppose that f is a function whose derivative f’(z) = 4z + 2 — 5. Then f(z) can be:
A 1222 + 1.
B. 7t + 22

@14+%x2—-5x+6.

D. None of the above answers.



5. From the graph, what is lim, .., f(z)?
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B. The limit does not exist.

C. o0
D. 1
6. Find limy,_,_, E22-%
(a19)
—
B. 332
C. -19

D. This limit is not defined.

7. Find limj—o 3z2% + 5zh + k2.

A. 322+ 5z

T

- C.6x+5

D. 6z.



8. From the graph, what is lim,_p+ f(z)?
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. Since f(2) is not defined, there is no answer.

9. If the cost function for a business is given by the function C(z) = 50z? + 3z, what is the
margin cost function MC(z)?

A. MC(z) = 50z
B. MC(z) =100z

(
(jwcu) = 100z + 3
(

D. MC(z) = 103z



10. The given graph is the graph for which of the following functions? /

! 2
—-z+3 fz<l
A. =
/(=) {x+2 ifz>1
2 ifz<l
B. =
/@) {:1:—}-2 fz>1
- B oo
C fz) = z+3 ¥fm_1
/// rz+2 ifz>1
—z+3 ifz<1
D. =
/(@) {3 itz >1



B Intuitive Calculus 11012 Examination 1
February 11, 2010 Richard M. Aron

Directions: Please answer questions A, B, C, and D in the space provided.Please
write extremely neatly. The rest of the Examination questions are to be an-
swered on the “scan-tron” papers, but you must show your work on this paper—
even for the “scan-tron” part. Good luck! ‘

Product Rule: if p(z) = f(z) - g(z), then p'(z) = f'(z) - g(z) + f(z) - ' ().

Quotient Rule: if g(z) = ;ﬂ(%l’ then ¢'(z) = fr(m).g([a;)(;ﬁgm)'g/(z).

A. Let f(z) = 2% -3z +5.
(a). Calculate the slope of the tangent to f at the point z = 2.

Slope = ().

&i("#\\ = A %—3

| S'@ bﬁopﬁ = -L
J

(b). Calculate the equation of the tangent line to f at 2 = 2.
$a)="
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(¢). In the area provided below, graph the function f(z) where z goes from z = 0to z =3,
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B. By imagining tangent lines at points P;, P, and Ps in the graph below, state whether the
slopes are positive, zero, or negative at these points.

At Py, slope is > 0,= 0, or < 0. Which?

O A1
At P, slope is > 0,=0, or < 0. Which? ~ % /
>0 /
At P;, slope is > 0,= 0, or < 0. Which? ‘ ' ?
<0 >

C. Let f(z) =3z —z+ 1.
(a). Calculate the average rate of change of f between the z—values z = 2 and z = 4.
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(b). Calculate the average rate of change of f between the z—values z = 2 and z = 3.
fi3)-#a) o st ooy
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(c). Calculate

*1‘3“_,_ d+hltt= L2 7 %
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D. In each case, find the derivative of f. (There is no need to simplify.)
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(d). f(z) = (2* + 2)(z™ + 3z).
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The rest of this Examination is to be done using the “scan-tron” sheet. Please
write your work on this paper.
1. Find lim, o+ f(z) when f(z) = J%l

D
B. -1
C. This one-sided limit is not defined
D.0

d .
2. Let y = f(z) = 5% Then ¥ =

A. 3.5 o
o1 jo 12w, @ Condest
L )
C. 75. Se ?:v @ ‘
D. 0 o
K 3 o N -
3. Find lim,—_3 £=2. 29 : (Z‘_:E,L@?’ié—) — % -3
a-6) e “hs
- 9/
B. 6.

C. This limit is not defined.
D. 0.

4. Suppose that f is a function whose derivative f'(z) = 5z% + z + 1. Then f(z) can be:
A. 202%+1.

(:ﬁi)ﬁ + 327+ + 6.
C. 2% + 2% + 1%

D. None of the above answers.



5. From the graph, what is lim,_,., f(z)?

A 2
B. The limit does not exist.

C. >

6. Find limy,_,_, =2
A.3-22
B. 7.

C. This limit is not defined.
@

7. Find limy,_,q 4z + 7zh + k2.
A 4z + Tz

B. 8z.

C.8+7

T

D. 4x2.}
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8. From the graph, what is lim, o+ f(z)?

] -~ O M"/
e ™
o ~ d f””
e «».mm%M/ 7
F b t ffi ¢
‘ o /
- ‘ 2 gf 3
/
~U /

D. Since f(2) is not defined, there is no answer.

9. If the cost function for a business is given by the function C(z) = 2022 + 12z, what is the

margin cost function MC(z)?
A MC(z)

B. MC(z) = 400z

C. MC(z) =52z

()

@WC’ z) =40z 4 12

= 20z



10. The given graph is the graph for which of the following functions?

w t
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0 !
—-r+3 fz<l
A. = ' el
f() z+1 ifz>1 -t

N 2 ifz <1
B. =

L}Wx) {:):-I—l ifz>1
o {—x+3 if v <1

z+1 ifz>1

—z+3 fz<1
2 ifz>1



