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59 1. An equation of the tangent line to the graph of f(z) = —2z*+52% — 3 at the point
2 (1,0) is given by

i

D

[~

(a) y=2z—2 (correct)
(b)y=121'+12 g/(x7=—%’x?1-lox
(C)y=§$“‘§ Slcvpa:f/(f)_-_—-%-rfU:}\
(d) y=3z-3 EC\: Y- =2 (%X1)
(e) y=2z-3 = Y4z 2 -2
# (03 5] ’ 1
i 2. The slope of the tangent line to the graph of f(z) = o at the point (——2, ~3
? a is equal to
(a) _g (correct)
> i
/ o GO L QNG o & T 45 e
(b) _é f x) = ( ) o - IS 2
23 s (A-:
© ~1 : p sS4 6o __ & 3
(@ 15 Slepe = ¥ (-2) = (—w)z_ "7 Tlee io S
2
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- Y A6 Rr\lg{; c* (}\f—\\)}'{‘( 2
i )P 5 | im o - _l_. < AR Fhe \\ﬂu"‘} 1= 9 e o T 0
z=(1/2)* 2z — 1 o
Bk For XL , L9
%
Al = 00
(a') So 3\'_, Yl't 23 —| (C()n-ect)
(b) —
1
(c) 2
(d) 0
(e) —
2 +1 <2 A
w5 4 Iff(fc)—{4x_3 P22 then ()
§34
(a) ! (correct)
(b) 2 Derivaine from T te e . X
(c) 1 Lo-0@ | X ¥ =S |0 X L (x+7y =4
Vi X~ Nema- X2 ¥ X-1 Ao
(d) 0 x22"
(e) does not exist Detiva hre (ron the Tighd- -
4x-3 =S \ L Y _._q
b, e S
hw\ 9~ 2 Y= 2t or 3 k-—r[

=2t

B dh ac 'E‘K"\‘Q =) gl(z) =4 .
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5. If (a, b) is the interval on which f(z) = l\r;(;___—_a;l is continuous, then ab =
z —

2 ¥ #]e
§24
~ T
g?¥.C, (a) 3 (correct)
9 . .
OF fis Conbimuaus when
© 3 2-2%> s and ax-3e
(d) 4 = x £2 and %S3
(e) 2 *
-—é%_ _
2
':‘321 b:2 =) Q‘Q:B
6. Which one of the following statements is TRUE?
(a) i f(z) = ;(].;c_) and g(c) = ¢'(c) = —1, then f'(c) = 1. (correct)

3
(b) If y = (x4 1)(z + 2)(x + 3), the % = ).

If f/(x) = ¢'(2), then f(z) = g(x).
He) = 1, then h'(e) = 1.

)
()
(d) If h(z) = f(z) g(z) and f'(c) =
(e) If f(x) = «2, then f'(z) = 3n2.

s - -

/ g tx) P rn -
& (x) = — = Q) = - T —
® Ao [ By 1Y
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7. If y is defined implicitly as a differentiable function of z by the equation z%y*—y = =,

then dy 3 3
b1 A .
dx - -331-‘3/+‘3 - 32C “j, =\
p \3/(’3'38:;—_4) = 1*39&33
1-3z%y
(a-) .31‘3yT1 : - (correct)
3023 - 3/: it oot |
(b)L g
3x3y? — 1 3
1 —z%°
(©) =5—
e — 1
z =9
d
et
- 2.3
(e)_EBH
3x3y?
z2\/3z — 2
If = then f/(1) =
818 f(z) = S0 5 then /1)
Oy =2 o + 300 (3x2) - 2L xe)
(a)g = (correct)
| / 2. .\ |
5 _ = — +% ' - .
(b)Z “4 J N2 B Y
53 B | = _l
(c) 5 \x:\ =) Y= oy - %
3 NV}
(d) 3 , ’
3 L‘ 3 = 3 = |
(e) < / a3 X
o 4y = tts =2
l, 5
=y j >
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$¢.0 9 I fla) = 3z* — 423 has an absolute minimum at the point (a,b) on the interval
[—1,2], then ab = ) .
: Y((x) = Ror=Wx
= \1'>L1 (oc =1)
(a) = (correct)
(b) 0 . Bl zo = =9 =\  €l-2)
(z) ;7 - 'P (O) - O
((;:]).)O ?(I):S—-L{:-—\ G Min Value A -‘3 ek (\)—l\
¢
2 (—l) = 3 +4 = T {
f ) =3Ue) -y (5) =€ (3-2) =16 QL
Q= \, b 2 -\
— ab = -
~ 3 &Y
1
g A D 10. The slope of the tangent line to the graph of f(z) = e z > 0, that passes through
the point (1, —3) is equal to R
(a) -9 = (correct)
(b} —4 Slepe (Mdbhest) = Slpe (Makhial)
9 ._L'J&a,‘ju)) \
(c) -1 Yot3 _ - _Ll .y
25 Ao e \__{ .
d TR \
( ) 4 __;> 17- (\‘jo_“_'}\ .:--'Xo-fl [ \
(e) =D :- = =%, +\ l :
— (_7\(_;3) ) \ \'o ¢y 3)
= 3x, +2X ! =e o> e

=) ('59(.,") (T.+1) =o

"‘L‘) 'Xo :% f -x(_):"_"
=) |Xe :Jil as  X,%o
|
S’fp&;a:-—_‘_ T - — :—C‘]



231, Math 101, Final Exam Page 6 of 14
~ 7 4
_ 11. If sinhz = —=, then tanhz =
% Dot 2
2, . .a
’ CcS\qx ~Simha = |
Co.sl‘:k - abs = |
(a) —-\/—5 i (correct)
) \L | + ]
(b) ? CO)S '\x - "l ‘1 -
/3 =) Coshx = if ( Gshx >e PW‘*\\ )
C p——
9 bonot. & s
e ) SO
(d) :/_\/5 ? i CGSL\‘K
5
s B S .
J= NES >
z
~ #%
1 \ ' = [
§ %9 12. T f({z) = §ln(sinh(:c2)), then f'(z) = ‘%_— L Ceshi) -2
S G})
(a) :CCOth(:L‘z) (correct)

(b) z tanh(z?) - ¢ Geth (Y

(c) %:z: cosh(z?)

(d) %:c csch (%)

(e) 2z sech (z?)
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i 13, fim 25 _ B
§S-'L-, r—=o00 I3
l Lfr{ 2:@\!\7‘) '
g "“m A
(a') 0 - *=ep (correct)
(b) 1 SLFE_.\'!;T \Mu % .
(©) e
2 L
(d) § -::E \}m & .
9 X = o0
s T c\
X 9ol
== —2; s O
C\
= G
ey foS/ 'PZ)C, ?r\;uu -{ ("‘Q?\“( L’
14. The differential dy of the function y = z(1 — cosz) is
2(?‘) 2 X_a X CoooC
(a) dy = (1 — cosz + zsinz)dx (correct)

(b) dy = (1 +cosz — xsinz)dz
(c) dy = (z — cosz + zsinz) dx
(d) dy = (cosz — xzsinz)dx

(e) dy = (1 — zsinz)dx

dj = -Pf(;q dx
) 1?,(74 slos ) R (=Sinx) + G sx (‘)}

-~ ‘+9LSnﬂ?ﬂ —Coso

dy 2 ( |4+ %S ~Cosoc ) A%
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15. The function f(z) = z® — 622 + 10 is decreasing on the interval(s)

7 1
$4S !(frx):gtx-‘lx
= Sof ( ')(—L(}

(a) (0,4) ot
(b) (0, 00) Plog o = K=o X=H

(c) (—o0,0) and (4, 00) § — -

(d) (—o0,4) P 0 y

(e) (—o0,00)

f.'.s decfea\sma m (‘%Q)‘

3(‘
i: 3 16. If the function f(z) = 2z —l—% has a relative maximum at the point (a,b), then
g - .
“ 7 i B 2x —t
{'n - A-sa = o
(a) _g (correct)
/ e — 3.361—‘ To :)xi::—‘- e \z-_-_i-_‘_.
V2 £ | | 3 =% I
bl 3 Ploy pNE when X=o & diman.
(c) 0
1 g . = L= L F
(d) 3 "““_‘L X l_
J2 \) \3 Iz /
@ +L /
2 4 ?
Tel. may rel. ma
\ 15
Az = ° 2
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~ Exarple {
§ Yy 17. The number of inflection points of the graph of f(z) = e~ is
g B
- 2C

-g’(k) = £ . ('.._2'):_)

(a) 2 gy = (correct)
(b) 1 _f”h«) = e . (2) + x) e (2%

(C)O :-D-EX} '+&ICI_7- éx

(d) 3

(e) 4 22" (\ —2.5¢ )

| i el
3“':0 ) l-lx co _____),x"l;% _%x:i.:ﬁ_ 7.2

- = 7

7
T S ..

W G v
z~ z
0 T
b P k. pr
~ 3
§ 44 18. The graph of f(z) = zv/z + 2 is concave upward on the interval(s)
’
ey = Lz
TN (correct)
8 : e s
0 (3 S
o34
3 24 47
8
d) | —o0,—=, | and (—2,00 !
(d) ( 3’ ) ( )” i 4’;;’2 o (’5><+u) G?'L
(¢) (~o0,00) $0 =3~
G (x4) — (3x4Y)
‘ s(xtl) — 70"
a b . Tt
Doma - (x+2]
-2,)
. NP ¢ 3.
Ty (x+2) {x+2

oQ

Iy _ = xX= = =
| Qg=o = 3Xx¥=e 3

| S?'{m pve = XA=-2

g *5 (mfcxveb\’ n ("2("0)
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19. The slant asymptote of the graph of the function f(z) = o2 11 8 given by
~J H (¥
S Y€
(a) =2z (correct)
1
(b) y=2z— s
z (2 3
1 22 ) \ 420 49
(C)y=§$+1 """_'_-_-___-49(3_'.27(_
B i, dmsres
(d) g =4z -2
(e) y=—2z+1 SP: Y22

~ 4.6/ b‘/, 26

2 .
S {.¥ 20. The tangent line approximation of the function f(z) = /z + __ﬁ o ——

(1,3) is |
Vz_ —/L
E“Y): 3 g 1—23(-
1 7
= —— = ( t
(a) ¥ 21'+2 ; = \ \corjse;;?-)
5 A e
(b) y=zz+ -
: : p ] | - .
(¢) y=—z+4 f(n):;_ ) 3
1 10
(d)yz—gl‘ ? s
(e) _—§x+g 3-£wf£(t)(><—n)
gl 5 5 - " .
- 2
2 o
4 W _31_ T
{
3 z "“i'X-r
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SLf % 21. The measurement of the edge of a cube is found to be 8 em, with a possible error
of 0.02cm. Using differentials, the possible propagated error in computing the
volume of the cube is approximately equal to

(a) 3.84 cm?® (correct)
(b) 1.92 cm3 WVo=oe”
(c) 1.28cm? AV~ dV @
(d) 3.33cm? dv 3 dx *
(e) 2.54 cm? -3(5) (e.02) o= ¥

= 3 (Eq) - DX = 0.a2

3594 m dnslyx 2902
G ieo
= 3.84

o 7.+ 22. A rectangle is to be constructed in such away that it will be bounded by the z-axis,
y-axis, and the graph of the line y = 1 — 2z (as shown in the figure). What is the
maximum possible area of such a rectangle?

(a)% (correct)
(b) i A=y ?:
3 A®= 2 (\-2x) , oexscd e
(c) 4 an-2 2 1- -
5 f/ 4 : .
o . A& = 1-4x =o -
(d) : =3 A '
2 - =
(e) 3 A
3 CN(K) = =X - Y
PR -4 co =) BRd A=l
mox Qrea 12 e
> X
AGE) 21% 3 Z(w]

-

L |

o< |—

r

00 |~
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~ #5
$ 4+ 23. If (a,b) is the point on the curve y = /z that is closest to the point (1,0), then

ab = (*r‘ﬁ : j"r';..
A =

RS >
@ 2 | )
(b) V3 d= Yo ()
Vo = o -t ¢yl
) J'a e = C e
(d)z\/\f g/h():g(u-l)-n = S
(G)T P70 A ')(=;Ll

fﬂn. ('C’a\mné Pam.!r 1S (éj_.l_‘rz)
| @
Cl:::h' '31—‘: =) Qlﬁ:?_ﬁ 2:, &y

-\;»_3’{??5, Qe‘wv A (m\)%\f 11

¥
H<0
24. Which one of the following statements is FALSE about the graph of the function
=2z nzx
9() Domain : (o) )
(a) The line = = 0 is a vertical asymptote for the graph. (correct)

1

(b) The graph is increasing on (e, 00).

(c) The graph has no horizontal asymptote~ & s %&ou W=
‘-’

(d) The graph is concave up on (0, 00). ,/: %’M; 2 ( I+ M) ze = x e
(e) The graph has one local minimum. |

{ p=— 45—
| TN a
. \m'\ 30‘) - '\\M 22 Qn?L (o0.—-<) 1' 13) g /
x—e" X" i N
’Q“- /Q'h"(.. —ody I‘l L.""HV\
=2 7
x2d :)L(__ L_ D S:/ ) ‘9_: >(.‘. Q{ 56
AY = 23 =a 20
=% - s Cnlave
:2/%:,'0+ —j_h- };::* = qraph s
= on (0,50)
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25. If
it (e® +2 )i # 0
c S’C - c r)z T
5 r@={ s
is continuous at z = 0, then ¢ =
lm $00 = Y
¥—3 0
(a) el = ‘ 8 (correct)
(b) 1 =D e (Eaxd™ \
(c) 62 Y2a x 2
. 31 (6 +2K,
(d) e yd NCES
(e) e7? ha- " g s
’/," \ + S—
é );——')v: ﬁﬂj : /f‘-:: | X 8‘
5] Uit "_“_ E¥+4+% i
' 2e = xvo {
) Zz I+’L = 3
—— ’\w- e+ = —-_'__;(;
N T w0 g"+2;<
b
= J— 3-¢
— s =PV
Nﬁy} 18 z
. B _ ol - oJ
gse 20 Jm (z? —9 z— 3)
\\ ( Iy X (x43)
y = \‘“’\ Xz-_C] - 11.
3 )(-931" = ,
(a) ~3 - (correct)
(b) 0 hoo Bz 2
— ‘ = O
(C) 00 v—3* )(.z-“a
i - %
(@ — UIL | D20
(e) 1 x—3F AX
2SS IR
_ - & -

: 6
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27. If f"(z) = 22, f/(4) =2, f(1) =1, then f(9) =

~J —thq\
= (a) 17
(b) 15
(c) 13
(d) 11
(e) 9
#3636

§5 a8, /(23:3—

(8) =2

2

<

\w.

N,

N\ (correct)

—tanz +c

# Y2
= f(ﬂ\:-?.o(- + C
/ 'J/z T
E(Q}tl =0 "2('“‘) + L 2% = —l+dz7 =)LC:_’3'_'

/ -y
f(") = =2 111—3
o5 B =242 "% £ 35¢ 4D

Pyt » -4+3+D=1 ;5'5:_7\(

So = e A
x £09)- 4.3 +3.9+2 =2—12+2F+2 =L

L‘
sec?z)dr = 2- x_q —tana + C

-
=

j_«x“‘ —danx +C
2

(correct)

1
(b) §x4+ta.n:r+c

(c) 2z* —tanz + ¢
(d) z* +tanz + ¢
(e) 22* — cotz + ¢
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