Name:

Final Exam — MAC 2311H - Fall 2013

Directions: make sure to show work or explain how you got an answer. If using a graph from your
calculator explain what steps you took to get the graph.

1. A particle moves along the z-axis so that at any time ¢t > 0, its velocity is given by v(t)‘-——
sin(2t). If the posisiton of the particle at ¢t = § is z = 4, what is the particle’s position at

time ¢ = 07

(4) - ®:2  (©3  O5  (®s

z |0]2]4]6
F@) |4 k|8 |12

2. The function f is continuous on the closed interval [0,6] and has the values given in the

6 .
table above. The trapezoidal approximation for / f(z)dz found with 3 subintervals of equal
0
length is 52. What is the value of k?

(A) 2 (B) 6 7 (D) 10 (E) 14

X

3. The sides and diagonal of the rectangle above are strictly increasing with time. At the instant
when z =4 and y = 3, % = % and % = k%. ‘What is the value of k at that instant?

(4) 7 (®) 5 (©) 3 (D) 4 (E) 4r

4. If f'(z) = % and f(el/?) =5, then f(e)=

(A) 2 (B) In25 () 5+ % - 6—22 (D) 6 (B) 25



10.

2
What is the slope of the line tangent to the curve y + 2 = % — 2siny at the point (2,0)?

w2  ®  ©;  ©:  (®2

If f(x) = arccos(x?), then f'(z) =

1 -2z 2x
& A= ®) = AV
—4g3 473
D) A= ®) =t

2z .
. If f is the function given by f(z) = / V12 — tdt, then f'(2)=
4

(A) 0 (B) % (©) v2 O VE  (B)2D

CIf /01 f(z)dz =2 and /04 f(z)dz = —3, then /14(3f(x) + 2)dz =

(A) -13 (B) -9 (C) -7 (D) 3 (E) 21

. If f is a continuous function on the closed interval [a, b], which of the following must be true?

I. There is a number c in the open interval (a, b) such that f(c) = 0.
I1. There is a number c in the closed interval [a, b] such that f(c) > f(z) for all = € [a, b].

II1. There is a number c in the open interval [a, b] such that f/(c) = W.
(A) I. and II. only (B) III. only (C) IL. only
(D) L, II., and IIL (E) II. and III. only

A gun is fired vertically upward from a position 100ft. above the ground at an initial velocity
of 400ft/s. Determine the maximum height of the projectile. (The acceleration of gravity is
-32 ft/s%.

(A) 3000 ft (B) 2600 ft (C) 2200t (D) 1800¢ (E) 1400t



11.

12.

13.

14.

15.

16.

17.

If f(x) = 23 + 322 + kx + 4 has a horizontal tangent and a point of inflection at the same

value of z, what is the value of k7

(A)0 B)1 (€ -1 (D) -3 (E)3

2 B -
1 1

(A)/0 %dm (B)/O z2dx / —dz
1 2

(D)/0 —i—da: (E) A z2dzx

The graph of f(z) = 52* — z° has a point of inflection at which value(s) of x?

(A) z =0 only (B) £ =3 only (C) z =4 only

(D) z=0and z = 3 only (E) x =0 and z =4 only

If f(z) =2+ |z — 3| for all z, then the value of the derivative f'(z) at x = 3 is

(A) -1 (B)o (C)1 (D) 2 (E) does not exist

. . dy .
Ifsinz =¢€Y, 0 < x < m, what is d—im terms of x?

(A) —tanz (B) —cotz (C) cotz (D) tanx (E) cscx

What is the average value of 3¢2 — 22 over the interval —1 <.t <27

WL ®. ©s8 ™F ®

The Mean Value Theorem guarantees the existence of a special point on the graph ofy=+/z

between (0,0) and (4,2). The z-coordinate of this point is?

Wz=2 @e=1 (Qz=; Mas=; (@Ez=;



18.

19.

20.

21.

22.

23.

If h(z) = f(2)? - 9(z)?, f'(z) = —g(z), and ¢'(z) = f(=), then I'(z) =

(Ao (B)1 (C)} —4f(z)9(z) (D) (=g(=))* - f(2)® (E) —2(-g(z) + f(2))

x
If F(z) = / e~ dt, then F'(z) =
~JO

(A) 2ze~" (B) —2ze~" () e (D) e** — 1 (E) e~
—z2 41
/ (z® — 3x)dx =
rt
(A) 322 -3+ C (B) 4z* — 6%+ C (C)?—3x2+0
zt R
Given the function defined by f(z) = 32% — 2023, find all values of = for which the graph of

f is concave up.

(A)z>0 (B) =vV2<z<0orz>+2 (C)—2>z>00rz>2

D)z >V2 - (B) 2<z<2

If fz)=z+ —i; then the set of values for which f increases is

(A) (=00,—1) U(1,00) ®B) (-1,1) (C) (—00,00)
(D) (0,00) (E) (-00,0) U (0,00)

If y = In(z? + y?), then the value of Z—ij at the point (1,0) is

(A)O (B) % (C)1 (D) 2 (E) undefined



>

Graph of f

24. The figure above shows the graph of the polynomial function f. For which value of z is it
true that f”(z) < f'(z) < f(z)?

(A) a (B) o Cc (D)d (E) e

Graph of f

25. The figure above shows the graph of a function f. Which of the following has the greatest

value?
f(®) — f(a)

(A) f(a) (B) f'(a) (©) f'(e) (D) f(e) = f(d) EB) =——



26. If y is a function of = such that 3 > 0 for all z and 3" < 0 for all =, which of the following
could be part of the graph of y = f(z)?

(A) (B ©
‘ 3

S >X /o > ol \’x

™ v (B)

X
4\ “/
(e} /—\ﬂ( ——/O ~X

g

27. Estimate the area under the curve f(z) = z* for 0 < z < 1 by computing the Right-Hand
Riemann Sum with n = 4. Find Az. Is your final answer an over or under estimate?



28. Define the following hyperbolic functions:

(a) coshz

(b) sinhz

29. State the derivatives of the following functions. You do not need to compute the limit of a
difference quotients.

(a) f(x) = arctan(3z?)
(b) g(z) = cos(e”)
(c) h(z) = ZE

(d) k(z) = In(cosz)

2

(e) m(z) = / : sin? tdt
0

(f) n(z)=e"*

30. Compute the average value of \/z over the interval [0, 2].



31. What does a definite integral represent? What does an indefinite integral represent?

32. Compute the following integrals. For a definite integral give an exact answer; points will be
taken off for approximations.

3
(a) /_3 V9 — z2dz

[Hint: use substitution.]

(g) / (z +1)e®" 1224y [Hint: use substitution.]



—4
33. Find the point on the curve y = - which is the nearest to the origin (0,0).

34. The radius of a sphere is increasing at the uniform rate of 0.3 inches per second. At the
instant when the surface area S becomes 100w square inches, what is the rate of increase, in

4
cubic inches per second, of the volume V. [S = 4nr? and V = gwr:”.]




35. Compute the following limits.

(a)
lim 22—z -1
z—oo Tzt 4+ 5z2 — 1
(b)
I -z —1
zglolo z6 + 22 + 6
(©)
I zt— 2242
o500 78 + 22 + 1
(d)
lim 2 -z +5
20 23 + 2z + 10
(e) .
. sinz
li
z—=0 I
36. Demonstrate how starting from that acceleration due to gravity is a(t) = —32 ft/s we compute

the function which gives the height of a projectile at time ¢. Use that the initial height is
h(O) ho and the object was thrown with initial velocity v(t) = .

10



Bonus Consider the following function.

Az) = /0 : %dt.

Let J(z) be the inverse function. Show the following.
1. A1) =0.

A(az) = A(a) + A(z).

J(0)=1.

J(z) = J' ().

S

How do we use A to define the number e?

Bonus Use the formula

i’{) _n(n+1)(2n+1)(3n?+3n —1)
=1 30

to compute fol z*dz. Recall this means for each positive integer n, partition the interval [0, 1] into
n equal parts. Each part is of width Az. Compute the Right Riemann Sum. Then compute the
limit as n goes to infinity.

11



