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1. Do NOT SEPARATE answer sheet, from rest of test.

2. Work and CIRCLE the answer to each problem INSIDE this test.

3. Circle your answer a SECOND TIME on this page.
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5. Do all 39 problems.

6. Turn in ENTIRE TEST.
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Math 115 FINAL EXAM — Fall 2006

Do NOT unstaple the exam. Clearly mark one answer only on the inside of the exam as |
well as on the cover sheet. If two or more answer are marked, no credit will be given. No
partial credit will be given if a wrong answer is matked. Answer all questions, there is no
penalty for wrong answers. Calculators are allowed. Give exact answers— NOT calculator
approximations.

1. The solution of |z — 2| < 1 is:

(8 ~3<s<3 () —3<z<3 (13 (I [1,3] (e none of the
above

2. The distance from the point (1,4) to the point (-2, 8) is:

(@) vVIT () vIZ8 ()7 (&) 5  (e) none of the above

3. The equation of the line that goes Ethroughl the point (1,3) and is perpendicular to
y = (1/2)z + 15 is:

(a) y=2z+5 (b) y=(1/ -2z +17 (¢) y=—-2z45 (d) y=3=

(e} none of the above.

4. The equation of the line that goes through the points (1,2) and (4, 8) is:

(a) y=2z (b) y=—-2x+16 (¢) y=—-2z (d) y=3z-1

(e) none of the above

5. The z-coordinate of a local maximum of f(z) = —2z% + 3z + 12z +5 is:



(a) 1 (b) —1 {c) 2 (d) 6  {(e) none of the above

,‘ ' :c<é
, =2
3r—-5 z>2

CoH

6. For the piecewise function f(z) = {

@) lmf@=1ad f@=-5 () ligfe)=1amd f2)=3

© lm/@=3 ad F@=-3 (@ lmf@)=3 and f(2)=3

(e¢) none of the above

7. The equation of the line that is perpendicular to the line y = 2z + 6 and goes through
the point (4, —10} is: '

(a) y=2z—18 (b) y=—-2x-2 (c) y=%m—12 (d) y:—%m—S

(e) none of the above

8. The functions f(z) = z%2, g¢(x) = —3z+5, and h(z) = z° are defined for all real
numbers . Which functions are one-to-one?

(a) fand g (b) .gand h (c) fand h (d) only g

(e) none of the above

r+3
r—2

9. Let g(z) be the inverse function f(x)= . Then ¢(2) equals:

@ 7 (b)) o (0

ol o

(d) g(2) does not exist



(e) none of the above

10. An interval on which the function f(x) = —z*+ 4z® + 100 is concave up is:

(a) (3,00) (b} (2,0) (c) (0,2) (d) (—00,0) (e) none of the above

3z+2, z<«l1

11. For the piecewise function f(z) = { 6 — 1 r>1

(a) f(1)=-1 (b) f.(1)=3 and fL(1)=-1
(c) fL(1) does not exist and fi(1) = —1 (d)‘ neither f’ (1) nor fi(1) exist
(e) none of the above

12. The line L has slope 4 and contains the point (—1, —6). Which of the following points
is also on L?

() (2,8) (b) (4,18) {(¢) (1,4  (d) (1,2)  (e) none of the above

13. The functions f(z) =z~ 22 -3, g(z) = 2 , and h{zr) = z% + 8z are defined

T 1422
for all real numbers z. Which functions are even?

(a) fand g (b) gand . (c) fand A (d) only f

(e) none of the above

14. The function g(z) = —z* + 2422 + 64 has an inflection point at:



(e) none of the above

V5+h=—5

i 1 to:
h is equal to

15. The limit lim
h—0

@ 5v5 () 10 (o) 2—}/_-5 (d) does not exist

(e) none of the above

_ y ‘
16. Given f(x)=ﬁx—_;—z. Then f'{1) is equal to:

12 12 10
(a) YT (b) — 5 (c) 5 (d) 0 (e) none of the above

17. For which z is the function f(z) = 2% + 322 — 24z + 1 decreasing?

(a) z>2 (b) z<0 (c) —4<z<?2 (d 1<z<3

(e} none of the above

18. Which of the following intervals contains a solution of the equation B+ -z=27

(a) (-2,-1) (b) (-1,0) (c) (0,1) (d) (1,2)  (e) none of the above

19. The z-coordinate of a point (determined by the Mean Value Theorem ) where the
function f{z) =z + g on the interval [1,3] (ie. for 0 < 2 < 3 ) has a tangent line

which is parallel to the secant line through (1,0) and (3,6) is :



(a) 2 (b) -2 (c) V3 d) -3 (e) none of the above

20. The z-coordinate of a point (determined by the Mean Value Theorem ) where the
function f(z) = vZ+1 on the interval [0,8] (ie. for 0 < 7 < 8 ) has a tangent line
which is parallel to the secant line through (0,1) and (8,3) is :

(a3 () -2 () v3 (d) —v3  (e) none of the above

21. Consider the following three limits: (i) lim z~3, (ii) lim z3, and
. 9 3 2 T——00 T—H—00
(i) lim 22212

5 . Which of them are either infinite, or negative infinite?
=1+ 32 -1 ‘

(a) (i) and (ii) (b) (ii) and (iii) (¢) (i) and (iii) (d) only (ii)

(e) none of the above

72
22. Given f(z)= po

. Which of the following is true?

(a) £ =0 is alocal minimum point and z = —2 is a local maximum point
(b) £ =0 is a local maximum point (c) z =2 is a local maximum point
(d) z =4 is alocal minimum point (e) none of the above

... Tt =2r
23. The limit alcl—?}(x_—iﬁ is equal to:

(a) —2 (b) —o0 (c) oo (d) 1 (e) none of the above



A s . xil - 1 :
24. The limit lim is equal to:
=1 1 - 1

(b) -

[

(a) (¢ —1 " (d) 1 (&) none of the above

Ty

25. Given f(z)=+z*—4z+1. Then f'(0) is equal to:

(a) —1 (b) —2 (e) 1 (d) 2 {e) none of the above



26. The equation of the tangent line to z*+¢*+y =1 at the point (—1,1) is:

(a) y=-‘1ix+g (b) y=——~w+% (¢) y=-x (d) y=3z+4

(e) none of the above

2

27. The limit lim ———— is equal to: - -
sl + 1 —2 o

(a) % (b) o (c) 1 (d) does not exist ~ {e) none of the above

2

' d
28. Given f(z) = (z?+4). Then its second derivative d_mj; is equal to:

(a) 90(z2+4)®  (b) (380s2+80)(z?+4)®  (c) 360224 4)°  (d) 200(z2+4)°
(e) none of the above

20. The global maximum of the function f(z) = —z®+4x on the interval 3<z <4 is
at:

(a) z=3.5 (b) =2 (€) z= 375 d) z=4 (e) none of the above

2. 1

z4+1 z+2

30. A complete set of vertical and horizontal asymptotes of the function f (z) =
is:

(a) z=-1, z2=-2,y=0 (b) z=-2, y=1

(c) z=-1, x=-2 (d) z=-1,y=1 (e) none of the above



31. What are two positive numbers z and y whose product is 10 and whose sum is as
small as possible?

(@) =2 y=5 (b) z=1,y=10 () e=V10, y=+10

(d) the problem has no solution (e) none of the above

32. Air is pumped into a ball at a rate of 10 cubic inches per second. How fast is the radius
of the ball increasing at the instant that the ball has a radius of 2 inches? (V = (47r3)/3)

(8) 2infsec  (b) %in/sec (©) % infsec  (d) % in/sec

(e) none of the above

33 The area of the largest rectangle that can be inscribed under the graph of the function
y = f(z) = 3 — z? with the base along the x-axis is

(a) 4 (b) 1 (c) 44/13) (d) 4+/(3) (e) nome of the above

The following refers to the next two problems. A square sheet of cardboard 12 inches on
a side is to be used to make an open-top box by cutting a small square of cardboard from
each corner and bending up the sides. What is the length z of the side of the small square
for the box to have as large a volume V = V/(z) as possible ? :

34. V(x) equals :

(a) 144z (b) z(12 — 2z)* (¢) z(12 — z) (d) z(12 — 2)? (e) none of
the above

35 For a maximum, in the last problem, z should be :



(a) z=6 (b) z=4 () z=3 (d) z =2 (e) none of the above

36. 4w cubic meters per second of water are poured into a long cylindrical container of
radius 1 meter. How fast in meters per second does the water level in the cylinder rise ?

(a) 4 (b) 1.5 (c}) 2 (d) 2.5 {e) none of the above

37. The foot of a 5 foot ladder, which is leaning against a wall is being dragged away from
the wall at the rate of 8 feet per second. At that instant of time when the foot of the ladder
is 4 feet from the wall, how fast ( in feet per second ) is the top of the ladder is descending
toward the floor ?

(e) none of the above

woo

@4 OF (@©2 (@

The following refers to the next two problems. What should the radius r be of a 27 cubic
inch cylindrical can with a top be equal to, if the surface area A = A(r) is a minimum ?

38. Af(r) equals:

(a) 27r2+(27/1) (b) 2mr?+(54/r) (c) wr2+(32/7r) (d) 27r?+(54/7r)
.3{e) none of the above

39. The minimum of A(r), 0 < r < 0o occurs when 7 equals: :

@ Oy (©) 557 (d) s

(e) none of the above






