MA 161/MA 161E FINAL EXAM Fall 2007

Name

ten—digit Student ID number

RECITATION Division and Section Numbers

Recitation Instructor

Instructions:

1. Fill in all the information requested above and on the scantron sheet.

2. This booklet contains 25 problems, each worth points.
The maximum score is 200 points.

3. For each problem mark your answer on the scantron sheet and also circle
it in this booklet.

4. Work only on the pages of this booklet.

5. Books, notes, calculators are not to be used on this test.

6. At the end turn in your exam and scantron sheet to your recitation

instructor.



MA 161/MA 161E FINAL EXAM Fall 2007

1. The graph of y = f(z) is first translated 2 units to the left, then stretch vertically
by a factor of 3 and then finally shrunk horizontally by a factory of 4. The resulting

graph has equation

A.y:3f<§—|—2)

4
B.y=3f(4x 4+ 2)

1

1 T
D.y=-= (- 2)

v=3/ (3"

E.y=3f(4(z+2))

3 42
9 lim L AT

r—4 32 —x — 12

A.0

B. 16

16

Cc. =

7

2

D. -

7

E.
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3. What is the domain of the function f(z) =1In(2 —Inz)?
0<z<e?
r>e
r<e

Le<x<e?

= O a ® p

x>0

4. If f(x) = 22 + 32+ 1 and g(z) = V22 + 5,then (f o g)(—2) =
A 5
B. 3
C. V6
D. 19

E. None of these



MA 161/MA 161E FINAL EXAM Fall 2007

5. Evaluate

. 14z — 323
vt 272 — g3

m U oaw p
S = W

d
6. If x = tany, then & _
dx

sec? y
1 —sec®y
cos? y

sin’ y

WU oQ® e

sec?y —1
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7.
. C . 1
A function f has derivative f'(z) = ———. If
x2 +5
h(z) = f(2z — 1), find K/ (2).
AL
3
B. 2
3
1
C. —
V14
2
D. —
V14
g V14
3
1 — f(2
8. If f(z) = Tt , evaluate limM.
T — r—2 T —2
A oo
B. -2
2
C.
(z = 1)
D. 2
E. 0
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d
9. Find 2 if y = 322 cos x.
dx

A. 3z%sinx + 6z cos
B. —3x2sinzx
C. —3x2%sinz+6x cosx
D. —6xcosx
E. 6z cosx
) ) 1l—=x
10. Find f"(z) if f(z) = T2
4
A ———
(1+x)3
g .+
(1+x)3
4x 2
C. —
T+ (1+ap
2(1+ )% — 22(1 + )
D.
(1+z)
E -1
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d
11. If y = sinvz* + 3, then d_y =
x

23
4 +3

B. 4x3cosvzt +3

A. —(cos vzt + 3)

cosvzt+3

2vzt 43
9 3
D. (cosvz* +3) °

44+ 3

4 3
E. cos (L)
z*+3

12. The half-life of a certain radioactive substance is 1340 years. A sample of the sub-

stance has a mass of 75 mg. When will the mass be reduced to 40 mg.?

In(1/2)

A. 1340m years
In(1/2)
In(75/40)
In(40/75)
In(1/2)
In(75/40)
In(1/2)

1 In(40/75)
© 1340 In(1/2)

B. 1340 years

C. 1340 years

D. 1340 years

years
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13. A linear approximation of v/4.12 is

2.03
2.029778
2.029

2.031

5 o0 QW op

2.12

14. Given 22 — 3y + 22 =5 and & = —2, then for v = 2, y = 1,

dr __
we have o=

WU aQ ® e
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15. Water is poured into a conical paper cup at the rate of 2 cubic centimeters per second.
If the cup is 8 cm tall and the top has a radius of 4 cm, how fast is the water level

rising (in cm/sec) when the water is 6 cm deep? (volume of cone: V = mr?h)

Az

21
B. 2
C. 5

2
D. 5=
E. 18

16. You are standing at the edge of a slow-moving river which is one mile wide and wish
to return to your campground on the opposite side of the river. You can swim at 2
mph and walk at 3 mph. You must first swim across the river to any point on the
opposite bank. From there walk to the campground, which is one mile from the point
directly across the river from where you start your swim. How far (in miles) from the
campground is the point across the river to which you should swim in order to take

the least amount of time to get back to the campground?

2
A Z
B. ¥
2
c. Z
D. 1
2
B 1- 2
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17. The midpoint Riemann sum to estimate the area of the region under the graph of

f(x) = cosx and

above the z-axis,

from z = —5 to x = 7, using two approximating rectangles is
A 2
B. 2
™
V2
C. 57
2
D. =F
7 (1+v2)
E. =+

n
18. lim E ———— is a limit of Riemann sums on the interval
n—00 4 - TLQ + 22
1,:

[0,1]. Its value is

A1

B. 7

C. 3

D. 1+2x/§

E. None of the above

10
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2

19. Given g(x) = /0 u;ff— 5 du the value of ¢’(2) is
8
A5
4
B. 4
C. 3
3
D. 3
E. 3
20. Given g(z) = /0 u21f|— 5 du the value of g(1) is
1
A 3
B. 1
C. n3
11,3
E. None of the above

11
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21. Given a differentiable function g such that g(—1) = 2 and ¢(2) = 3, the mean

value theorem guarantees that

for every d € (2, 3) there is ¢ € (—1,2) such that g(c) =d

there is ¢ € (—1,2) such that g(c) = 3

there is ¢ € (2, 3) such that ¢'(c) = %

there is ¢ € (—1,2) such that ¢'(c) = 3

WO Q ® p

None of the above

22. Assume f is differentiable on (3,3). Given f/(z) = 7z — 2 and f(1) = 7, it follows
that f(2) =

N[~

%—1114
%—lnél

35
-5 —1In2

WO Q® p

cannot be determined from the information given

12
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23. At t = —% the function R(t) =t* +¢? — 2t has a

local maximum
local minimum
discontinuity

point of inflection

WO aQ ® e

Zero

24. Tt takes 40 minutes to fill a gas storage tank at a gas station at a rate of 100+t gallons
per minute, 0 < ¢ < 40. Find the capacity of the tank in gallons.

5600

140

2440

4800

50 0w p

None of the above

13
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25. The function f(x) = |z|(x — 1) has

A
B
C.
D
E

. alocal maximum at z =1

. alocal minimum at x =0

a local minimum at x =1

. a local maximum at x =0

. a discontinuity at z =0

14

Fall 2007



