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MATH F251X - _———FINAL EXaAM FALL 2017
SOLUTTONS

(10 points)  The graph of the function

If you are asked to determine a limit, find the limit or one-sided limit as directed. Use co and
—oo where appropriate. If the limit does not exist and cannot be described using co or —oo, write
IIDNEII'

T)1s given below. Use it to answer the questions below.

(¢ lm f(z)= -
(a) w_l)n_l\}j_f(m): , s (z) DN E

(b) lim f(z) = ). @ lim fz)= + o0

Y, PPN T Qo) K99 gy swoRd /o)

(e) At what z-values in its domain is f (z) NOT continuous? If f is continuous everywhere on its
. i " r” L= s
domain, write “none”.

,X:’S*ll T

= 4

(f) At what z-values in its domain is f(z) NOT differentiable? If f is differentiable everywhere on ité
domain, write “none”.

X = —6,-3, ") l) Lf:) 1
(8) What are the z-values corresponding to local maxima of f(z)? If there aren’t any, write “none”.
X = —4 g = | \ ,
7 7
(h) What are the z-values corresponding to local minima of f(z)? If there aren’t any, write “none”.
X=2.6
= |
(i) What are the z-values corresponding to absolute maxima of f(z)? If there aren’t any, write “none”.

LETE

() What are the z-values corresponding to absolute minima of 7 @ re aren’t any, write “none”.

X=¢
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(8 points)

(a) Complete the definition of the derivative of a function f(z) below:

e M R — 4G

e ———

\/\"‘7 0 i/\

(b) Find the derivative of f(z

) = bz? — z using the definition of the derivative. You must show your
work to receive credit.

- (et WP (x4 — (53 =%)
/9/(>()=:\Q"—:OEX+ X\q) o

AR S(XJQ&LH?)%’L\ "\Sx’i_p/

Kb \/\

|l

/. oxh +5h* —h
0o a

\|

= b~ Jox+5h—|
| l/\._—)g

—

== (g% &8 =| .= jowr—|

(\A/\MJA Wou lnow 1 figkf...)
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(8 points)  The volume of a circular cylinder is increasing at a rate of 20r m3/sec while the
radius is increasing at a rate of 2 m/sec. How must the height of the cylinder be changing when
the volume is 907 m? and the radius is 3 m? Include units with your answer.

\/=Tv* L ”
\/jf) L all cL\Mg)i«; A

—

2 LA A 2 A
& =T (args ok 4 o

du/d'&) 5%%) \/) r

gqor=7n-3"L = h=10
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E (15 points) ~ Calculate the derivatives of the given functions.

(a) y = (a® + 1)

A t{] = bosx) bnlx*1)
(j ‘— —smx ﬂ\(x +;) +@o’><);}77, 2X

e

_ sec(8z2)
1422

(b) g(2)

_ Esec (82) tomls=)(|+2 ) — cec (82) (7_2—)

£ 1da®)"
///

. | X
(© h(m)=/;mmm\/mt_3dt e e S;MU(W'\ 3_,_2 _é_? 0(_&_

Jotg I M and CAM\W‘QQ_)

ﬁ;:- J3+Z(arc:ﬁnx)g : o 8
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(6 points) Let f(z) = e** cos z.

(a) (4 points) Find the linearization of the function f(z) at the pointa = 0.

L) = e esx —e P onx

| )= $) +5%0) (x—a)
= | 4 4 (x=0) =kYx

(b) (2 points)Use your linear approximation from part (a) to estimate f(0.1).
£ o. [} 2 L(o. I) = Leils ) == F

E (6 points) - Find the absolute maximum and absolute minimum of f(z) = 2 — 3z + 5 on the
interval [0, 3].

Lx)= 383 =0 x| 569
Z. ( O 5
X =
et |

C L Hn
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(16 points)  Answer the following questions using the given function and its derivatives. Note
that this problem continues onto the next page.

; 7 (g2 _
f(ﬂf) = 32;333 1: ff(m) = 3(24 1)= "( ) ( 2)
(a) Find the vertical asymptotes, if any. (L /QM” 3 7( gl / M)
(b) Find the horizontal asymptotes, if any. \
I - 2_ /
5 1 ( L Tt SN
‘ﬂ L lmal N T X 3

(c) Find the intervals of increase or decrease.

£1) dine. @ x=o
F)=0 @ X:i/

{% Cytasc oN

(-,0) V(o,1)
/ decresse on
o FW>o , 5 >0 ) <o
A 222 4 ST x) (esy )
i o1 (1,

(d) Find the local maximum and minimum values, if any.

= g 5 local max.

P 3-28 15 [oced mim

.

(e) Find the intervals of concavity and the inflection points.

£0)=0

& XZ___’Z:O ‘;\ X{%’\Polhh
e
x=t{z =

Concanve up o (~z, 0, v{Jz,)

Concant dswn o (o ~R)V (042)
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(f) Use the information from parts (a) - (e) to sketch the graph.
™
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