MATH 11012 Intuitive Calculus | ‘ Spring 2011
Circle one: 850 5:30 Ms. Kracht

Name: KE&( Score: /100

(110 pts available)

EXAM 1: Version B

Show your reasoning for full credit.

Some Formulas

Product Rule: If p(z) = f(z) - g(z), then p'(z) = f'(z) - g(z) + f(z) - ¢'(2).
e @ P o) - f@) ¢
Quotient Rule: If g(z) = o(z)’ th q (z) POk .

Generalized Power Rule: If h(z) = [g(z)]", then K/ (z) = n[g(z)]""* - ¢'().

1. (10 points) The function f is depicted below.

(a) Find each of the following or state “does not exist” (“dne").

m fo=t | imfw=2 | miw=3 | mi@==_
Jmse=Lt mie=2 | mw=2 | imsw=_2
i gw=t | miw=2 | mgw=3 | imsw-_dne
fey=—L sm=_3_ s = dne jw=_4

i. Is f continuous at —27  YES

ii. Is f continuous at 17 No
iii. Is f continuous at 27  YES

iv. Is f continuous at 47  YES @

(b) Circle YES or NO for each of the followii.



Multiple Choice: 10 questions at 3 points each.

Circle the letter of the best response

2
2. Evaluate lim (32 +5). = 3.9 45
(a) = 1246
@ =
(c) 41
(d) 0
(&) none of these
3. Evaluate lim —— = [“":\ i
0236 T y5p (%) (¥E)
)0 . = IM;\ -
(b) does not exist XL x40
2 = S PR §
(d) 12 btb (2
(e) none of these
s fo)= 1
r fz<l1; X5 i«’ —P )
4. Let f(z) = .
2¢ ifx> 1 Lo L= 2.0=2

Is f(:c) continuous at z = 17 xy [+
(a) Yes
(b) No, since f(z) is a piecewise-defined function
(c)’ o, since Iini f(z) does not exist.

T—
" (d) No, since f(1) is undefined.

(e) none of these

5. Let f(z) = 2® + 22 4 1. What is the average rate of
change in f(z) between the values z = 1 and z = 57

(a) 41 because w =41

O33 because 1) - f(l) =33

(c) 132 because f(5) —f(1) =132
(d) 29 because f'(3) = 29

(e) none of these

!
S lekad

6. Flnd the instantaneous rate of change of the function
f(z)=102* + 5 at & = —2.

3
‘—320 £ )= 4ox
o Py =)
((3 e = yo (%)
_ () none of these = T 320

7. Find the slope of the tangent line to f(x) =% at
T = 3. AF l
()= X

(@) -3
(b) —3 £7x)=

Ci) )1 - -
(d) -1

- () none of these g/Cgo -

8. Find the derivative of g(z) = 52190,

_@g’(:c) = 5002

(b) ¢'(z) = 500z
(¢) ¢'(z) = 500101
(d) ¢'(z) = 52*

{e) none of these

9. Use the product rule to find the derivative of
h(t) = (Tt — 3)(2t + 5). The answer need not be

simplified.

"(t) = T(2t +5) + 2(7t — 3)
(b) R'(t) = 14¢2
(c) R'(t) =14
(d) B/(t) = Tt(2t +5) + 2t(7t — 3)
(e) none of these




10. Suppose a company's revenue function is
R(z) = 25z +4+/z, in dollars, where x is the number
of widgets produced. Find and interpret R(100).

(a) The company's total revenue from the first 100
_widgets is $25.20.

The company's total revenue from the first 100
“widgets is $2540.

(c) The company's average revenue from the first
100 widgets is $25.40 per widget.

(d) The company's revenue from the 100th widget
is $25.40.

(e) none of these

R(lo0)= 7.5 (1o5)+U 10D
= a25p0 + U0
=lyzuo

11. Suppose a company's revenue function is
R{z) = 25x +4+/z, in dollars, where z is the number
of widgets produced. Find and interpret R’(100).

(a) The company's total revenue from the first 100
widgets is $25.40.

(b) The company's average revenue from the first
100 widgets is $25.40 per widget.

(c) The company's average revenue from the first
100 widgets is $25.20 per widget.

(d)JThe company's revenue from the 100th widget
is approximately $25.20.

(e) none of these

R()= %x%l@x
R/(x)=25+ (T X x72)
= 4 =
25 =

7 - 2 _.
RCtoo) = 16+ 72, @

‘Long Answer
Write all work carefully and neatly for full credit.

12. (15 pts) Find each derivative, simplifying your answer. (You may use short-cuts.)

(a) Find g— 1622 — 49.

(lbz/ M)L
.__L(;b% 4‘1) z(lb 17'3)
T

N[

{b} Find gﬂ where y = 2*(2z — 1)7
T

b
%{2: 2x (2)('—'1)}4— X"[}(z,x-%) (L)l

= ax (2x-0)7F 4 14 "7/(”")

= ael2y-0° [ (2x1) + #5 ]
= 9y (2x-1)% (4x—1)

25
% 48

(c) Find ¢'(z) where g(z) =

3’(@: 2 (x* -ff?: (x_’:g)(z;g
x*+8&)
AX [Xl{w@“ — (xE=s) ]
(xFx+§)*
e [r=2es]
(x*+8)%
2% (13)
(x48)"
- 26X
(X’I‘r’&/)?’

It




13. (10 pts) A rocket rises to a height h(t) = 0.5¢? 4 8t feet in t seconds. Include units with each of the following.

(a) Find the height of the rocket after 10 seconds.
h(lo)= 6.5(l10)* +&(10) = S0+40 = |20 F+

(b) Find the velocity of the rocket after ¢ seconds.

V)= W)= 0.5(20)+8 = t+8 £4/s
(c) Find the velocity of the rocket after 10 seconds.
V{0)= lo+§ = 1&g /s
(d) Find the acceleration of the rocket after ¢ seconds.
alk)=v' ) = 4 L4/s*

(e) Find the acceleration of the rocket after 10 seconds.

a((0)= { fp‘f“/,g?/

3 e -
14. (5 pts) Evaluate gx—gxsfa;g Jo)l? X /7 3 3 X ?)

017" )
Ax"’

15. (10 points) Find an equation of the line tangent to the graph of the function f(z) = z® + 42> — 5 at the point
where z = —1 by following the given steps. Show your reasoning. :

2 (a) Find the y-coordinate of the point on the curve y = f(z) where z = —1.

Vo Y= /oY _ 2 :
FeO= ¢ :);ﬁ 0 ~ . (-2 )

(b) Find the derivative f'(z). You may use short-cuts.

5 £10= 22+ X

(c) Find the slope of the line tangent to the curve y = f(x) at the point where z = —1.
2
m:{’(«l)‘; 2 (-1 4(-1)
= 2—§ = —5

(d) Find the equation of the line tangent to the curve y = f(z) at the point where z = —1. Write it in the form
k% "y =mz+b."

%,’“\g‘ -»VY)(‘X %|>
Y- (2= —5 (%~ C«l))
y+r2 = —5(xX+1)
%::_ ~5x~5’——~2
= —bx —%F
AR

2




16. (15 points) Use the definition of derivative to find and simplify the derivative, f/(z), for the function f(z) = 5—3z2.

00 = l\/‘\ﬁ;p £lxiby —F ()

h 2
= lon [5o3(xtd” - [ 5-3:x"]
hov N
2
‘ z
= lw B-— }(X24’Z‘/1)< +h ) — 5 3%
20 — N
_ i 5= B3 —Lhyx —3h” —5 23
oo L\_/
= lwr —Lhx—-2hL®
Hvo A P
= lim lf\(""b%"%k‘)___
g0 i~
= |~

z —bx—FH) = —Aox—32(0) = —|, ¥

L ——

Bonus. (10 points) Use the definition of dérivative to prove that if f and g are differer.!tiable functions, then

(f—=9)(z) = f'(x) - ¢'(x)

(P-a) ()= I (=4 (at) — (£-9) D
<Y YT wgo "
= o L) =9 lcrt) — [ £10 —glo]
9o v N
= lwn jD(X‘A’L) — 2 (et ) WHAJ“["?’(?Q
. N
N (P Llsxphr) — f(x) — 2 (M) +4 ()c)
T Lo L\, v 4
=l [ Fo) —H0  alxd) —4lx)
4\*’70 { N ﬁ/L N

— n Focrd) —fo L o) — 9«
N Eé\v;\OMMWM w«ﬁ%o%‘( N ?)

E g//(x) — ?/(?O .

5







