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Final Exam — Math 2311H — Spring 2014

Directions: remember to show work in the free response part.

2
1. / (4% — 62)dz =
0

(A)2 @4 (C)6 (D)36  (E)42

z24+1 —-1<t<l1
S fr)=<-z+1 1<z<?2
-1 x> 2

The points in the domain of f at which f is continuous are
(A) (-1,1) U (1,00) (®B) [-1,1) U(1,00) (©) (-1,1)Uu(1,2) U(2,00)

(D) [-1,1)U(1,2) U(2,00) (E) (-1,2)U (2,00)

3. If f(z) = zv/2z — 3, then f'(z) =

3z-3 z 1 —z—3 5z -6
W= Om=s 9= Om=s ®ims
3 v er=2
4. If f(z) = (z = 1)? + —— then f'(2) =
W1 ®r ©: o @3

5. The graph of f(z) = 3z* = 1623 + 2422 is concave down for

(4) (~o0,0) () (0,00)  (0) (~0,-2)U(~3,)

D) (-0, 2)U @) (B) (5,2)




6.

10.

. Let f be a function such that- lim

d 9/ 3y_
7 cos (z°) =

(A) 622 sin(z3) cos(z?) (B) 622 cos(z?) (C) sin?(z?)

(D) —622sin(z®) cos(z®) (E) —2sin(z3) cos(z?)

. What are the values of z for which the function f(z) = (2% — 3)e™ is decreasing?

(A) all reals (B) (—o0, —1)U(3,00) (C) (-3,1) (D) (-1,3) (E) no values

f2+A4z) - 12

Az—0 Az

= 5. Which of the following statements
must be true?

I. f is continuous at z = 2

II. f is differentiable at £ =2

I lim f(z) = 5.

(A) L only (B) IL. only (C) L. and II. only
(D) I. and IIL only (E) IL. and II1. only

dy

Ify=zy+2%—1,then z = -1, e

= [Hint: use equation to find y.]

W; ®; ©1 ®1 @2

The closed interval [a,b] is partitioned into n equal subintervals, each of width Az, by the

numbers, ag = a,ai,- .., an-1,an =N where a; = a + iAz. What is ,}l,n;oz = ln\/a—iAw?
i
(&) 2 (b3 - ab) (B) bf — af (© 2 (b3 —af)
3 2
(D) b3 — a3 (E) 2 (b% - a?)




11. lim 252
z—=0 X

(4)0 (B) 3 ©1 (D)5 (E) DNE

12. Let f be a continuous function on the closed interval [-3,6]. If f(z —3) = —1 and f(6) = 3,
then the Intermediate Value Theorem guarantees that

(#) £0) =0
(B) f'(c) = g for at least one ¢ € [—3, 6]
(C) -1 < f(z) <3 forall z € [-3,6]

(D) f(c) =1 for at least one c € [-3,6]
(E) f(c) =0 for at least one c € [-1,3].

13. What is the average value of f(z) = £2v/z3 + 1 over the interval [0, 2]?

w2 ®y ©F OB (B

14. Which of the following statements are true?
1. If the continuous function f has a relative extrema on the open interval (a, b), then f’(c) = 0.

II. If the continuous function f is concave up on [a,b], then the Trapezoidal Riemann Sum
will yield an over approximation of the actual area.

IIL. If f is continuous on the open interval I containing a, then the function F(z) = [ f(t)dt
is differentiable on I.

(A) II. only (B) IIL. only (C) II. and III. only

(D) I. and II. only (E) L, II. and III.

15. The acceleration of a particle moving along the z-axis at time ¢ is given by a(t) = 6t + 2. If
the velocity is 5 when ¢t = 1 and the position is 1 when ¢ = 0, then the position function is

given by p(t) =

(A) 92 +1 (B) 33 +2+1 C) B +t2+1
D)3 +t2+5t+1 (E) 9t3 — 4% — 77t + 55




y=f)

N

'V‘O \/b"‘

16. The graph of f/, the derivative of f, is shown in the figure above. Which of the following
describes all relative extrema of f on the open interval (a, b)?
(A) One relative maximum and two relative minima
(B) Two relative maxima and one relative minimum
(C) Three relative maxima and one relative minimum
(D) One relative maximum and three relative minima

(E) Three relative maximum and two relative minima

17. The graph of f is shown in the figure above. If g(z) = [ f(t)dt, for what value of = does
9(z) have a maximum?

(A) a (B) b ©)c (D) d (E) none



The function f is defined on the closed interval [0, 8]. The graph of the derivative f’ is shown
above.

18. The point (3,5) is on the graph of y = f(z). An equation of the line tangent to the grapix of
f at (3,5) is

(A)y=2
B)y=5
C)y-5=2-3)
(D) y+5=2(z—3)

(E)y+5=2(z—3)

19. How many points of inflection does the graph of f have?

(A) Two (B) Three (C) Four (D) Five (E) Six

20. At what value of z does the absolute minimum of f occur?

(A)0 (B) 2 (C)4 (D) 6 (E) 8



21. The graph of the derivative of f is shown above. Which Of/ the following could be the graph
of f7

(A) y (B)
s 0o 5 50 7
©) v (D) oy
/-z 0 2/ * //_5\0\5// *

(E) x

L

22. The graph of f is shown in the figure above. if ff’ f(z)dz = 2.3 and F'(z) = f(z), then
F(3) - F(0)= -

(A) 0.3 (B) 1.3 (C) 3.3 (D) 4.3 (E) 5.3



TN

a O [N

\

23. Let f(z) = [ : h(t)dt, where h(t) has the graph shown above. Which of the following could
be the graph of f?

(A) y (B) y

(© Y (D) y

(E) y




24. State the definition for the following symbol
lim f(z) = L.

T—ra

25. Use the limit process to evaluate the limit (e.g. use algebra). Show work.

. Vz+1-2
lim ————
z—3 x
.. . . 1—cosf
26. Use a trig identity to compute lim ———
6—0 2sin“0



27. In the figure below, a 40ft. ladder is sliding down the wall. Label the distance from the wall
to the foot of the ladder at instant ¢ by z(t) and the height of the ladder at instant ¢ by h(t).

What is z(t) at the instant when the rate of change of z(t) = Z— the rate of change of y(t)?

(Hint: Z—Zt/ is negative and you should be able to solve y in terms of z.]

28. The gravitational force due to gravity on the planet Jupiter is about 80ft/s2.

(a) Construct the height function of a free falling object on Jupiter using that a(t) = —80.
Let vg denote the initial velocity and hg denote the initial height.

(b) If a boulder falls off a 1,000ft high cliff (on Jupiter) how long is it in the air before it hits
the ground?



1
29. In this problem we will calculate the integral / (2% + 1)dz using a Right Riemann Sum.
0

(a) Let n = 3. Split the interval into n equal parts. What is the length of each equal part:
Az =?

(b) Find the endpoints of each subinterval: ag, a1, ag, as.
3
(c) Find the Right Riemann Sum: R =Y _ f(a;)Az.
i=1

Next we find the total area.
(d) For a fixed n what is Az? For each i = 1,2,...,n find a; and f(a;).

n
(e) Find the Right Riemann Sum (in terms of n): R(n) = Z flai)Az.
i=1

n(n +1)(2n+1)
6

to convert your answer in (e).

n
(f) Use that Zi2 =

i=1

1
. 2 T
(g) Find /0 (z° +1)dz = nll)ngo R(n).

10




30. Let f(z) = In(z2 +1). Find f/(z) and f”(z). Graph the function. Use all three of these to

find the following:

(a) critical points of f(z),

(b) where f(z) is increasing/decreasing,

(c) relative extrema

(d) where f(z) is concave up/down

(e) inflection points

(f) limits at infinity (i.e. horizontal asymptotes)

(g) absolute extrema

11




CoOST

cos T
—‘——da:.
v1+sinz

cos

v1+sinz

(a) Use substitution to find /

(b) Use your answer in (a) to find / ’
0

your calculator only.)

dz. (Points will be taken off if you use

2¢+1
rz+4

32. Let f(x) =
u=z+4)]

dz. [Hint: use

2;_:_ 41 . Use a change of variable and substitution to find /

12




