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The function £ is continuous at the point (¢, f(c)). Which of the following statements could
be false? » _
\/(A) lim f(x) exists (B) lim f(x)= f(c) (C) lim f(x)-xl_l.)ng f(x)
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Find the point on the graph of y = +/x between (1, 1) and (9, 3) at which the tangent to the
graph has the same slope as the line through (1, 1) and (9, 3).
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Consider the curve x + xy + 2y* = 6. The slope of the line tangent to the curve at the
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If p(x)-»(x-—-l)(x+k)and1fthelmetangemtothegraphofpatthepmm (4, p(4)) is
parallel to the line 5x — y + 6 = 0, then k =
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2 X(4)=h(D+ ]‘_g—tz—‘- l

The formula x(r) = Inz + ey + 1 gives the position of an object moving along the x-axis

X (—é) /)05/4707\

)([{) velsch
during the time interval 1 € ¢ < 5. At the instant when the acceleration of the object is zero,
the velocity is X Af) - accebyatn

(A) 0 (B) % -§- D)1 , (B undefined D

’ o - - AN
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A particle moves along the x-axis so that its distance from the origin at time ¢ is given by
10 — 4s*. What is the total distance covered by the point between ¢ = 1 and ¢ = 27

(A) 1.0 ¥ Crﬂﬂ‘é@ Sfjn D D/Dm V(f) 0 V(f_)__i_'\_“—‘~ ;{’j’;ﬁf« Zgidjf 4
Y gy
(B) 1.5 )([{): JOl -4 % 7 &
© 20 xlt)=10-5¢ X(1) = lo()-40y'= lo-4=¢
D)] 2.5 N X(%) = jor'y 25 50 45
(E)(3O O=o5t ()= ea)-4() = - -7 T s
' §€t=/0
18) . 5 ()6
£ I S X(i)= 70”25
T3, - T dy (%) =425
If x)""x = 6, then the valueof—-—- t x=-1 ¥ u/«:/c+ r X(%) =628 —
at x is :k’{?ﬂp/m‘f /%’/’W#Db x(2)= 4 22.25
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A pamcie moves along the x-axis so that its position at any time ¢ > 0 is given by
x(f) = +4. The particle is at rest when t= % /< rhele «X vest when V[{) =0
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Ify is a differentiable function of x, then the slope of the tangent to the curve
xy — 2y + 4y* = 6 at the point where y =1 is ‘
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The y-intercept of the tangent line to the curve y =/x+3 at the point (1, 2) is
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Ch. 2.6 Related Rates

A6
()‘E fod
ok _
. -—
25)

red /m

X=2>

increasing in units per minute when ¥ equals 3 units?
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In the tnangle shown above, if ¢ increases at a constant rate of 3 radians per minute, at wlﬁat rate 15 x
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The edge of a cube is incre

when the tot

€

inches per second, of the volume of the cube?

(A) 5 in3/sec
(B) 10 in3/sec
@,15 in3/sec
(D) 20 in3/sec
(E) 25 in¥/sec
S'w_-[go &=150
S=6x* |x*=d5
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X=5
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The diagonal z of the rectangle at the right is increasing
at the rate of 2 cm/sec and

dy

w3 i{ At what rate is
dt

the length x increasing when x=3 cm and y=4 cm ?

ALK )r(E)-2a(f)
Y6)58) al)5£)-165)a)
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Ch. 3 Curve Sketching
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M=
Find the mii}/i@_gx 1 value of f(x)= 2x> +3x% —12x+ 4 on the closed interval {0,2].

. 1% 3 .
(A)-3 %/4/9’0/; FVT WC/X): éx2+6><’(l = {(x +X~c2)
®, U pﬂif’? {r O= é(x+2)(x-1)
(C) 4 £) 7%5‘/4 CriTits / M= /)‘_l/_\‘/d%?‘;}ff;”u(
( (D) 8’ ‘}A(X) (/om{’r‘V\uMS on {_OJ«Q] Test x= o [) 2
(E) 24 ‘p(D) = 4
_f(,): 243’47_-#‘7‘- =-3 y
29) f(2) :Q[2>3+3(z)21/2(2)%4: 7 (LM; ,,,,(99

The function f(x) = x* —18x% has arelative minimumat x =
@0 mdzonty ¥ /Mderiatie dosk g m.w
Z <)
(B) 0 and -3 only ‘P/(x): 4&3‘ 3y 63 y . @3 G
~3 and 3 only ‘ -
O :4/)(()(2—-'?) R@({M}lﬂ 01;?/ R= “SJX:B
(D) O only

) -3, 0, 3 O=x(x ‘*3’)()('3)
X=o, 3: -3
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? ) i ; : wcrede & A ool Sif\ ﬁw
The graph of y =3x” — 10x" has an inflection point at

(A) (0,0) and (2,-64) = 15x 4o ) /) /) g/

; O Y A e S E A
(B) (0,0) and (3,-81) 3,,: (-1 0% J 515 .6
(C) (0,0) only o)

(D) (-3, 81) only O =60x &-2) PoT o =2
— =
(E)|(2,-64) only
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Consider the function f(x) = -’%« - -i%» The Wof / attains its maximum

S
yalueat *= T Jther wa‘wﬂ;) firk Lcotion whog mas um Séepfrwﬂ g £1) }f\"""”
(A)3 _F/) _ ;){lf._ 'LXS_ f//x) k—l- i t 4“':/_
x — — . - R A .
/ - 3 4 !
© s {1 = g‘-x »%x S0 Lx
®) 0 AT 07 ot x= 3
(E) there is no maximum
O:Z,XZ(E ~x>
32) X=0o 3
.Let f QX) = -?'64 +ax’ +b. The graph of f has a relative maximum at (0,1) and an
inflection point when x = 1. The values of @ and b are ¥POT A »=I whe
A)a=1, b=-¢ ¥RLmax A0,y whon £7%) =0 {t)=0
P) - 3 . 2
(B) a=1, b=6 -C[X)-4->3< +Q4x/(“#@’)> ’(‘/X_)': /QX +¢20\
©) a=-6, b=5 0= f»a’% - O=12() 4
o O = Ho)+aa o) ~12 =2,

. S

(E) a =6,

33)

b=l . MORY:

- ;bnm/uff = |
C’ b l (3‘/ 'pe =) e Wuﬁpol)

At which point on the graph of y = g(x) below is g'(x) =0 and g”(x) = 0? [ 7

(A) A

gaphofg| Pa

rd
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T T

-3 2 il 1 2 3 4

(B) B ©) C @ E) E
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If f(x)=x3 —5x% +3x, then the graph of f is decreasing and concave down on the interval
1 12 15 5
@ i) @ () ] @ 3 @Gy @e ¢
’ 2 / e ; +
’F(X>:3X-/L)X+3 T e ;z + /x):-éx-/() T,
. I 4
=(3x - -3 ' 3 - ’ |
X:/sj X=3 X= % £ N
Jr

/
35) % 7 3

The figure shows the graph of f”, the derivative of a function f. The domain of fis the
closed interval [-3,4]. Which of the following is true?

" Graph of f*
I. fis increasing on the interval (2,4). X .. f
II. fhas a relative minimum at x =-2. X 2 ﬁﬁj{ﬂ
III. The f-graph has an inflection point at x = 1. : l
(A) Tonly | A\ W s
(B) M only 2 Hape
)
(C)'IIIonly
I and 1I only {,
(B) 111, I ) ‘M
-3 72 V3 4y
Ch. 5 Logs/Exponentials ' ’pn(x ,{\\ U C\ U
s N
6 oy
: ‘ | L6)<0 .,
If f (ﬂg‘%itlg then the graph of f is decreasing and cﬁnc%?e?dgwn on the interval
(A) (—==,00  (B) (0, 1) ©|[(1,3) (D§ (3, 4) (E) (4,)
: _— s \ X -4x+3= 0
X 2
04000 () () [F6) ——— (x-3)(x-)= o
x\= " % x:t 3
(“@, #l)- (229" (220 AR
x ex 2 J v!
-CZO: dxe* - xzex,_5>‘ ;@_x{\,\ ) e,[;% ) ) 6\ ! §,3
. - 3 y
elx - (‘f"" \\\ - Qx_Qx-#x -'HJ é‘) U U
J ) N €2x _~+_,'—“
€&>:ex(xz~2x+t> ) -(x-;)(,(ﬂ) \)‘Fﬂ): %2 2343 N ¢

e .
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The slope of the line tangent to the graph of y = In Jx at (€%,1) is

5 |

e 2 1 1 1
A B) = C D) — E) -
(A) — () i()]'“y ()263 ()e

Y hx" jﬁ:£éﬂ~—
i3 7 Fnx 3,(62) [

3) Le”
5
ks d’y d o« “
Ify-e,then—d;~5—~"-' jxezgeu)

. (A) K¢ iy R :
j = ., k :k'g“

wah j:k“k—€“

(C) Ste™ 3 kx

J*&): Ke“ k= ke
q{) ki’kx k‘( k-«
jx

5 kx

1= K ke =ke

(D) 5le*

(E) 5¢~

39)

What is the x-coordinate of the point of inflection on the graph of y=xe*? <
[ (A) -2 t B) -1 | 0 (D) 1 (E) 2

Qn Jes{: n+ V

H g x) fnter O:ex(éz’fx) (Pox A x=-0
tj,&)«/e txe €0 [yizz6 (-2) -

= = bt - ‘o/()e
9"&):@’% [eX+x-e" e . (-2)= =
o X x HONA v J 2
j {x): de” + xe —
-2

)= € (2+x) PoL ol =z
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Ax u

_COSuz =sinu-u’
dX 3Siny -u

If f(x)=In(cos2x), then f'(x)=
--2tan 4 (B) cot2x (C) tan2x (D) ~2cot2x (E) 2tan2x

_FZ(): —Sm (£x>~ . ~J SI'V\(QX>
cos(dx) Co3(2x) = =2 Tan (‘QX) W

Trig Unit

. # rewrife eguatint

- dy 4
If y=cos’(2x), then == = Z
dx J :[5-05(2)6)\]
(A) 2cos2xsin2x

--4sin2xcos 2x 31:02[@51(;&)], ~5/n(2x) i

(C) 2cos2x

(D) ~2cos2x 'l /P &
(E) 4cos2x \j t S/A(Zx)/m(&x)
42) )
gd
If g(x) = Arcsin 2x, then g'(x) = )éd:(q mAs ez 6«) CZ
(A) 2Arccos 2x (B) 2csc2xcot2x (©) 1+24x2 Vi- ( 2x>
. i [ 2
(D) E
J4x2-1 ™ 1-4x* /)C> (/r——-*‘
Gx*
43)

Suppose the function fis defined so that f(0) =1 and its derivative, f’, is given by
F(x)= €% Which of the following statement are TRUE? | I {f/)=¢’ '.'”‘_(
M, £ =1 £y |

I Theline y = x+1 is tangent to the graph of fat x = 0. flo)=1
‘/IH If hix)= f(x3 —1), then A is increasing for all real numbers x.

(A) Ionly (B)IIonly (C) Hlonly (D) Iand Il only

‘FU[)O = €SIVAX-Cosx T - Afx)= "C(xg”) Tangent Line:
7 - SInD _ e , 7 y :‘P’ 3__(} e 3 2 ?05*\"‘:(0”‘)
‘F[O) & ocOSO-eoj:Ll//l‘(x) (___6___, x 5./D/;H? .

o sihVe oSty
P feeis Y=Lz 1(x- o)

so £1x) >0 £ vamﬂugj >
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What is the instantaneous rate of change at x = 0 of the function f given by

f(x)=e** ~3sinx?

(A) -2 i (B)]~I © 0 D) 4 (E) 5
£ fx)': ezt 2 -3 cosx = 2o o sx

£(0)= Ae’ = 3cos0 = 2-3 :B

)
" wd ) W

If f(x)=sin(2x)+In(x+1), then (0)= T

@) -1 ®) 0 © 1 @) 2 [@®)3

?Zx%@s(&)»& t ;':’ .$f0>:£®5(0)+ .

oy ’ ot
+&)_~ Co5dX +;;‘(=

o?(‘l>+ ( :@

Calculator Active Practice Problems

i

46)

‘The graph of the second derivative ofa the graph of f”

function f is shown at the right, Which of /U TR z Frg p

the following is true? A\ / U

1. The graph of f has an inflection point at by —hr—te—— T )= 0

Vi ek N 74 ( putortd
IL. The graph of f is concave down on the \[l P ]/ /"ot
interval (-1, 3), 2 &

X, The graph of the derivative function f is
increasing at x = |, FZ/S{JJ since §0x) is concowe ofpun b X =/

(A) Tonly (B) II only (C) I only (D) Iand I only (E) L 1L, 11

vVoN
LT
-4 - 3 4
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The graph of the function f is shown at the the graph of f
right. At which point on the graph of f are 2 bt
all the following true? :
1 R R
F(x)>0,and f'(x)<0and f"(x) <0 \ // \
—_ e SR SRR i1z 13 |4
Aévv*’ 5/°fe ',5 jm ‘\!3 Jﬂ -
~+he n ejcﬂt“’é’ ConcaV™ ; 2
el S dpwn 3
(A) M ®) N L ©FP ® 0 l ®)|&
_,__,f.f;g)_-, _ o -
)
/ N
ﬂ{j[x) X ‘ O&Q &+6Mb(-/+ 2

Functions fand g are dcﬁned by f(x)=—; and g(x) = arctanx, What is the approximate

valuc of x for which f'(x)= g"(x)? f’{ 7
' T
-3 36 (B) -2.86 (C) 236 (D) 136  (E) 2.36 j X o
- //\
P65 =™ [ g6 | sef 00290 [-a-a02x ol gt
~2 3 2 X
‘F_/X):'X | —3 = O=x v dx + L
3
'-F/KB“_‘Q\ | X i+x* _
x)= X 3 { - 2 3 )( ::"2' 357
V=& (1+x ) =X
49)
The graph of the derivative of f is shownatthe graph of the derivative of /-
right. If the graph of f* has horizontal tangents \ 3 i A
at x = ~2 and 0, which of the following is true . '
about the function f? .
‘ | AN — M= 0
X 1. fisdecreasingat x = 0. R ”L\\ o
vV 1I. [ hasalocal maximum at x = 2. 3 : ‘\\ &
\/III. The graph of f is concave upat x = ~1. ?

(A) Tonly (B) Honly (C) IandIlonly l (D)Ili and Il only (E) L1II, 111

. AR N m 4
06) oy 2 0 ) sAar

v !

-4 -2 2 Li‘ - O [_‘_
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The function V whose graph is sketched ¥ (cabicinches) % (. 6) 24T in) sec.

below gives the volume of air, V(1), ‘ T

(measured in cubic inches) that a man has
- blown into a balloon after ¢ seconds.

= ar) e

o .
The rate at which the radius is changing A X
after 6 seconds is nearest to T Tamconds)
(A) 0.05 in/sec I (B)i 0.12in/sec (C) 0.21 infsec (D) 0.29 im’sec) (E) 0.37 in/sec N

,V(5)= b

-( i " 4 ar
t=e V:%Wrg 3% = frey? ff{)

) v =
__f: AV 4 2, Jr AV B , > .
a(t - J'ﬁ— § T It) ""E ov \/(é) iS5 Lt’n = %ﬂ(f}s

+he m‘éz a’(opdgl ﬂe
Va(qmﬁ w /a)"oec“’ >

‘ / 4 - Yor o j_;
. +ime ., The s/af-z is neatest m B

At how many points on the inteval 2% < x <27 does the tangent to the graph of the curve |
y = xcos x have slope g? q

j ’(K): f Cosx + X '(?5//\)()

Steps _ :

@5 o &Y usn ,/W?mw&, Y = Cosx-xsinX .
N J i M)~ e % quaph

(B) ‘4 2) SZ‘&L re? X) = %( /2 = CoSX =X SinX / ‘{A)SX—XS;”XJT/

© 3 550t epunt 0= coskxsmx= T ¢ T l

4 Cougtidn = O
g 1

2 4) guph gt K=-611 -5.508

® 1 ) count He nunker o ol | 2508 6.1
52) (< ~interapts) | V |

|
~ ‘ Obg‘f , , , o

(A) 032 4= Ax +sinx £():=2 j(c@‘:aé&i{- £ since £ (0%2;4}» 2_+?5:
(B) 0.34 0= xrsinx- 00 | ,
Ol0a6 x5k ”~ 1(2) A 7=
(©)]036 x=o0.654 1@\ 2775
D) 0.38 ) AT ]
o {1x)= d +eosx \ 0.3¢

E) 0.40
£70-¢54) = 24 c05(0.834) =9 72 >
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Let f be a function that has domain [-2, 5]. The graph of The graph of f*
f’ is shown at the right. Which of the following , /7.
statements are TRUE? \ -

V1. f has arelative maximum at x = -1. ! et S m=g

SNVAVYIE
X II.  f has an absolute minimum at x = 0. \ / ] &

VL. The graph of f is concave down for -2 < x < 0.
v/ 1V. The graph of f has inflection points at x = 0 and
x=2andx = 3. :

@ LILIV (LI, (© LUV (D) LILI () LILIL IV
b ) /, )/ :
HONAE v 7, fwnlyny

[
54) 2 - 2 L =3 g 0 2 3 5T

1
1 1

———— .
—

X +hkx-3 for x<1
3x+b for x>1.
For which of the following values of k¥ and b will the function f be both continuous and
differentiable on its entire domain? —_—

(A) k = “_1, b=-3 *SZ‘(’M ?gud[d X”—‘/} A/c 'F(X) (s con ;nUleJ'J &m&f

f;'_(cgwu:z, wl” s/urc Sdﬂajﬁmﬁuﬂ, 4;(2 Y=

B) k=1,b=3 X se+t Jer;vwfl\}e; o piequise. ?5144/? £/< ) rs %aizw%f}%_)
(C) k=1,b=4 ‘dnz/( /)fecewfi'e wll( SAAVQ Ssotme 5/&/;35 d X = |
D k=1,b=-4 ot x=| Dok x= | ‘—/)

g mg

B k=-lb=6 X Hkx-3=3%#,  Jurk=3
(l)z+ K(1)=3 = 3(1) ], 1 20tk =3
[t+k-3=3+L_ K=

l+1-3= 3+ Q’.E

The graph of a function f is shown to the right.
Which of the following statements about £ is false?

\/(A) S has a relative minimum at x = a. \

‘/-(B) lim f(x)= lim f(x) / \_/ \
xX-a * ] , '

X=>a

V(O tim ) # f(@) | 7 , y

X—a

The function f is defined on all the reals such that f(x) = {

‘/m) fl@)>0

X@f’(a) <0
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The function fdefined by f(x) = ¢>* +6x% +1 has a horizontal tangent at x =
(A) -0.144 (B) -0.150 | (C)}-0.156 (D) -0.162 , (E)-0.168
¥set A6d<0 *j‘“‘/*é B 8¢ " Hax

1= X 3418% ook Lo yirt.
O = 3e™+12x

57) | (m/

The graph of the second derivative of a function g is shown in the figure. Use the graph to
determine which of the following are true.

X 1. The g-graph has points of inflection at x =1 and x = 3. Graph of g”
VI The g-graph is concave down on the interval (3, 4). U | "(‘]
2 ..
V@ If g°(0)=0, g is increasing at x = 2. BN
(A) Tonly .‘C"(X} Tty (-f/ L= T s 3 .ﬁf%()vzo
~ U . | - Y ISR MU E—
(B) Il only o 3 4 Al [ » 2
I(C)] II and III only o , (.3 .
OT . x = ' '
(D) Iand I1 only I:X

(E) L 11, Il

58)

If k20, then lim ad

5 = .9_.. — XN :
x—k x° - kx O K (xS

K(A\)O an/g (x+k) k+k 4
(B2 < K TE
(C) 2k

(D) 4k

(E) nonexistent
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o |=-1] =2 5

"lx S} | glx) fﬂi”‘) gl("‘) %zc;élcd/\ %gﬂ: —{-7—,6 — / 7
]| e et lye] = A1)

2| 4 3 5 1

32 ]3] -1]0 /\/x):ﬂ(\(ﬁ()ﬂ)

The table shows some of the values of ) )

differentiable funcrions £ and g and their /\ 6() = 'P ( g ( X )) . }6( >

derivatives. If A(x) = f(g(x)), then #(2) equals J j

(A) ~2 ; / ) 0

@—E /\(olz *'C[j(,;?)] ,j)(pfz>
)0

(D) 1 :f[ 3] . j’(oﬂ)

(E) 2 :<../).,(,> tE]

60)
~ AT/ : TN €4 MX
At what value(s) of x do the graphs of y = ¢* % gdx derivties { '05 ki Z}/ L
and y = x?+ 5x have parallel tangent lines? Ji=¢< Ya =x7+5X
(A) -2.5 (B) 0 | o= ex Yoz Dt 5
Oand 5 (D) —5and 0.24 S )
(E)[—2.45 and 2.25 IX+5 = ¢ f7q¢jté-gxfi

o= 6",_(2)(_-5“ | ‘f;*»‘(’ X~/f\‘6:

MX?-24£%EE@57
61) T

How many points of inflection does the graph of y = cos x + % cos 3x ~ X cos 5x have on
‘ 3 5
the interval 0< x Sn ?

A) 1 £y i

® 2 /N

o ﬁ}v ,
©: N

(E) 5



Implicit Differentiation ( 2™ derivative)

6@ Find the i})— and (i“ in the followimng: \ _ 1 _1

dx dv* 7

2 *[—-—\-«.
oy =1

(1 X(a(x

[ _Jp* j




