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£ General Review on Unit 4 Term 2 "3 Q:o ‘3
o &?
«’ | 1) The graph of the derivative of f v L
) 1s shown 1n the right figure. . a
Which of the following could be f'e)

the ra h Of R = > X
Eg oJII)/JQ‘.: ,J[ W e M&d‘—)\i\ _\ /
P A (A r—/jyuﬂ e\ s
Y
y
A / X B, } f /X
f’l 1 /2 =1 1 2
y y
C. \ : , X D. | —> x
=N\_ -1 1 2\ =1 1
2) l |
I
|
I |
I I
' :
I
=2 N =7
S 5}\2)\01-96‘.5\;‘}\4?) (s Wi B b\ 202050 YI"[Q.I'.]] ouh&- Sﬂud\ﬁ(swdﬁc&/\_)dé_)\
The graph of y = f(x) on the closed interval [2, 7] is shown above.
How'many points of inflection'does this graph have on this interval?
A. One B. Two
C. Three D. Four
W% &
o , 555
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@3)

Let f be a funcfion that is continuous on the closed interval b 3]
such that f'(0) does not exist, f'(2) =0, and f""(x) < 0 forall x
except x = 0. Which of the following could be the graph of f ?

1k

A. \/\ B. : //l x

i S AN

c. . 0 Y

-2 | 23

4)

The graph of y = f(x) is shown C}\L C”’ 9= 0a) N (w2

in the right figure. On which of U3 Coamey SACN DVF v 61 &8
the following intervals » dy d9, & e
dy dazy 3:70 7 Jar
are = > 0and— < 0 ‘\———\\7’\&@
?x " ax ?(7‘)701 e("\) <L
(or f(x) X f"(x) < 0)
L. a<x<b
II. b<x<c

III. c<x<d

A. Tonly 2> B. Ilonly &3
C. I only2>> D. ITandIII
D. Iandll !

5)

The absolute maximum value of f(x) = x> — 3x% + 12 on the closed

interval [—2, 4] occurs at x = 2 -
[ oecn fa) = - 3240 AP\ ofa.\\p_lkc,r@\-vxdm\
A. 4 B. 2 Kz Lls T8 T2u) WD 3 sdVG

C. 0 D. -2

_J‘%
rﬁ ‘
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The volume of a cylindrical tin can with a top and a bottom is to be 167 |
cubic inches. If a minimum amount of tin 1s to be used to construct the

can, what must be the height, in inches, of the can? < 0% Vol ?fﬁ

) \cx,.\.s
S \6TT _,&.s‘},s. u\: (7’&)%\_9.9./0
C. 2 D. 4 (Sl 20 ) 0;5;

7)  Which of the following pairs of graphs could represent the graph of a
function and the graph of its derivative?

S\ | o 508\
‘ \_g.aJ\—J\L——/‘-*P;dl\,J) QS\MJ(——’J)\ d,‘_n o W\ : Uy )\ o2 00s

f i

B i X — X

AN ST
7 X TN

y y

;
11| \

i:) &:’ A\ ) 2
A. Tonly B. ITonly C. [ITonly D. I'andIIl E. ITand III

8) Acperson 2 meters tall walks directly away from a streetlight that'is
8 meters above the ground. If the person is walking at a constant rate

and the person’s shadow is lengthening at the rate of i meter per

second, at what rate, in meters per second, 1s the person walk1ng‘7

i z

(MVI./ _} ;gl.
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£ The top of a 25-foot ladder is sliding down a vertical wall at a constant, | ¢
9 rate of 3 feet per minute. When the top of the ladder is 7 feet from the |
A ground, what is the rate of change of the distance between the bottom of | =
the ladder and the wall? gd/v\o V5ls . e ds) f\ L &b o %f(ﬁ—— ~
7 el J VL), S ED (s Qe

A 5 B. 3 e 7 Aq:}sruu)fbﬁjwﬁfMB et
(. 7 D 7 e U"e\su\ﬁ’—‘ Q,uL_SL.: N4\ OJ-S\-" n=

24 ’ 24 . VA_J‘,.,\,‘AJ

Y §

10) The radius of a circle 1s increasing at a nonzero rate, and at a certain
instant, the rate of increase in the area of the circle 1s numerically equal
to the rate of increase in its circumference. At this instant, the radius of

the circle 1s iy Byt /& Joar N5 25 N e eh hEU,,

A. E B. l \/7,&0‘}.\.,.) %’ \A\GLDL——'./J\_)-’O/JUUE QIJ\ \\\5-«9
s 2 M\ QADL’S \Z 2 J WJ_, an2

c. * B 1 8 ST FAR
T

11) A railroad track and a road cross at right angles. An observer stands
on the road 70 meters south of the crossing and watches an eastbound
train traveling at 60 meters per second. At how many meters per
second is the train moving away from the observer 4 seconds after it
passes through the intersection?

A. 57.60 B. 57.88

L. 5920 D.»67.40

e v %o »’Ud‘-‘,s),\.e)\tsc/&\/u.& d\;q,,b/ol,\yjpt,u,«po@b \—\E:)‘.\bil@
(/"\/&/"" ’-"“)/Q’) o3 u)ﬁ ‘J“'YI:‘" <. U3 66 ,A/(b-{ A — aor s \""‘{
/&—‘\)WAVJ\’JME\;‘JM ///’N’UJ’ q

12)" The function f given by f(x)'= 3x° — 3x has alocal
maximum at x = ' éjs Y b= 3,22-4%-3% AN @
A -1 B. 1 2o b B
C. 0 p. 2
8:{%., :,!2*':;
¥ K

) B
vy J

%5:4‘/ Page 4 of 43 Units 4 — Term 2 — Academic year 2023/2024 0020 1003261312




3) The graph of f', the derivative Y LW T (—1)\

describes all local extrema of f p <\ ¢s e

on the open interval (a, b)? (q 1) az J.A 27\
a / \ .
/ T 7"
AP 2 L 6,4;\,@»\3(,,&5_«55 )’WUMM_)‘WM*M 2
One local maximum and two Two local maxima and one
local minima * local minimum
One local maximum and three Three local maxima and one

local minima | } " local minimum

figure. Which of the following ¥omdust = Q)J\

O

of f,1s shown in the right (ztwf it y= P WA |

A s W5 23 (ool =2 ads o o)y oo 5 02 (B @5 3

14) In the triangle shown above, if 6 increases. -\ - obol et utltd\
at a constant rate of 3 radians per minute, 47wl 3 L’:)"d”‘"l :":’ 6 212
what rate is x increasing in units per minute .. %\,j: J ﬁ: )o
when x equals 3 units? 23 LIT

A3 B. 9 25
C. 4 D. 12 4

If f"(x) =x(c+ 1)(x —2)? then the graph of f (x) has 1nﬂect10n
points when x = &0 M 551 Ba) ) M Case G Bl = x(x-(-\)(z—‘z) TN\

&\
A: ., =1 only B. —1and 2 only xmo et O

15)

C. —1andO only D. —1,0and 2

16) The radius of a circle is decreasing at a constant rate of 0.1 centimeter
per second. In terms of the circumference C, what 1s the rate of change
of the area of the circle, in square centimeters per second?

= Ul 64 o, L35 C-Cd e ky’ j\’.}‘—’ Cae>
A. —-02C B. -0.1C rg\_,ﬁd,,,,.p,\ s\ b AV

o }\W\_,‘ AL
c. ©ipc b —oixc =T

A2

_J‘%
rﬁ ‘
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The function f is defined y To 8]t 23N & U L RRES Y L

on the closed interval [0, 8]. el du .
The graph of its derivative P(“) 93\’30 4 w_/_,t d““l

f' is shown on the right

35) vé—"‘)w‘ F UWDU/UL ,J,L._,,_,\v Y = ’R'x.) cs)\») Lsu (“?&-‘@(3 5) w\

17) The point (3,5) i is on the graph of y = f(x). An equation of the line
tangent to the graph of f at (3,5) is

A, y=2 B. y—-5=2(x+3)

C. ¥y—5=2(x—3) I ¥+5=2(x—3)

18) How many points of inflection does the graph of f have?

bl DG e

o\
A. Three B. Four ~° ’\‘I/ PSRN
C. Five D. Six
19) The graph of f is shown in the X

right figure. § WNEW) WD e M

Which of the following could be ec'l 1099 X
the graph of the derlvatlve of f? / \
2 owac.;_l u\»)dw,pu,» o ,VL’JL\M\

AL f et B. <_,\//\/._”

%‘ v« . Page 6 of 43 Units 4 — Term 2 — Academic year 2023/2024 0020 1003261312 :,*5

¥

~¥
(2 s



?(z) @-H9a) o Brasst z PN J <o LU, el oy Al ¥ \L\.:\

m ‘‘‘‘‘ < -gAyAnu.'ﬁ A,\;c_s\

£%120) If g is a differentiable function such that g(x) < 0 for all real numbers » c‘;‘g
e and if f'(x) = (x? — 4) g(x) , which of the following is true? R
&'.jl" %=1 Line ads (§ oo A 5 x—'l_‘AW(fe’Lm’\Z)P® “\3’
s A. f hasalocal maximum at x = —2 and a local minimum at x = bg P B ~

=2 . C\,\U -=2 cg‘\)
B. f hasalocal minimum at x = —2 and aTocal maximuth at x = 2
C. f hasalocal minimum at x = —2 and x = 2 %52 Vet ‘U'“fr‘:_’\a PGS
D. * f has'a local maximum at x =—2 andx = 2 *=*% L staldich00a £1(D
”"
E. It cannot be determined if f has any local extrema \3b o5k ©

ARG Y T

et 55 SO (s - S I b QY (W) ¥ oy (— )L ED
21) The graph of a twice-differentiable

function f is shown in the right
figure. Which of the following is true

A. fI(-1) < fid) < £(0)

B -0 < )< £ /\
. £100) < £1(—1) < £ — S
D. /(1) <f(-1)<f'(0)

Y

G\\,\j)\ C 3 A en
22) The function f(x) = 2x3 + 9x2 — 24x — 10s decreasing on ........
A. (4,1) C. (—4,1)
B. (-1,4) D. (—,—4) U (1, )
(',*}\\ y)\ _:.-_La X ; ‘: .
23) The function f(x) = 2x3 + 9x2 — 24x — 10 has loCal minimum
value at ........
A x=-1 C. x=-4
B. x="1 D. x=4

Te ~ &
4-,;’;] \(Q‘.A.

v v L

o 5}3
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J 24) The graph of f(x) = 2x% + 9x2 — 24x — 10 is concave up on . 3
3 3 5]
A (-7°) ¢ (3= 'y
3 3
B. (-o,=2) D (-=.3)
N \‘),n é W\
25)
The crltlcal point of f(x) = - 1 S
A, x= 11 e =0, x= 11
B. »x=12 x=1%s I x=1
e et
26)  Find all critical numbers of the Tunction f(x) = —6x*—8x —4
A, x= -I_-—
3
B. x=-2, 3
Coiix = —=
D. x=-3, 2
v
,f:"
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27) Find'the intervals which the curve of function f(x) concave up and 3
down N }, N \J\“;\ wosh |
concave 2\ U\)’Ub/"' 9] _)) "3
Y s 1 2 ) seo
Con‘E%lsve up on Y 12 g2 ‘
Al X >0
" | Concave down on
x<0 y—¥Y~e
T . —
Concave up on & X
B -1 <x 1
" | Concave down on e
x<—-1"s5x>1 &7
Concave up on 3oV A= X
c| —05<x<05 1 2 9 4
" | Concave down on Y~V jco
x<—-05 »%¥>05
s 4
Concave up on Y A2*
D 0<x<1 | o,
"' Concave down ony~>J
x<0 s5x>1
S Bex' 4ate NN SN TS0 209 u\/\:-u.ﬂ
28) Which of the followmg shows the concavity intervals of the function
fx)=x*—6x2+12 .
()
A, “w. o =3 7 N 1 S g
. | - f "(x)
B. N N/ L N ]
C : } i ,» 100
e L LI . L
N T =i
v®
Ky
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The functlon f(x) = x* — 8x2 + 10/has maximum Value at 10032613
A, x=-2

B. x=0
C: ¥=1
D x=2

30)

The top of a 25-foot ladder 1s sliding down a vertical wall at a
constant rate of 3 feet per minute. When the top of the ladder is 7
feet from the ground, what is the rate of change of the distance

between the bottom of the ladder and the wall? 2 , /C

A. —% ft/min ®

B. gft/min
7 .
s 72 ft/min
D. s ft/min
24

31)

What are all values of x for which the function f defined by:

f(x)=(x?%— 3)e 1s 1ncreasmg‘7 L
™ = e

A. There are n& SUCH $aRtEs of x M 9t L5 > rN <

B = (22 e

B. x<—-1and x > 3
C. -3<x<k1
D. -1<x<3

32)

The point on the curve x2 + 2y = 0 that is nearest the point

(O,—%) occurs where y 1s & ~ y-n s
A -1 C//) L5905 z_ndﬁo (oAt g d«a}),v{j\
[ESSVUN (0D O (o, -%) b

—

B.

C
D. —

NIk N|Rr O

Q% F e

f2

_J‘x
& ‘

Page 10 of 43 Units 4 — Term 2 — Academic year 2023 /2024 0020 1003261312 _..» " é\)@



A<
- c
.f

A

o G
Seh

,"33 33) Ifthe graph of y = a;:f has a‘horizontal asymptote y = 2 and a
&/' vertical asymptote x = —3,then a+c=.........
A. — 5
5 gsjs\g Q’;—\;E @\ASL;L»JH—\Q\L\ \
B.S (5\#)/(_{/\_“_,/)3/,3 2_4,_;6;:.}5\0/ /.)345’3'
C. 0 A4C = - ol 2=-3 s
i g
34) i : / _ |4—x2|
Let f be a function defined for all real numbers x, ift f'(x) =———,
then f is decreasing on the interval: —u
Avli(=o00,2) A,.Z,:aﬁ\ z ‘c\)z—fc\)ﬂ &\;\ “?_72\ )5t
B. (-2,5) u;\? A\ NU P/(Z) L/J\\ON
C. (~2,0) S
D. (2,0)
35) How many critical points does the function Ao NN e ‘I'
f(x) = (x +2)°(x — 3)* " "have? RN
A. Two Py = (242) (2-3)"
B. Three
C. Four
D. Nine
Py Q,\J\Aq;u fo GO\
The graph on the right represents the Lt u\é.o BRSATY e
36) graph of second derivative of f. .
Then f has an infliction point at x = f7 ()
A. a
B. d
a X
C. a,d
D. b
&y

%}::‘&, Page 11 0f43  Units 4 — Term 2 — Academic year 2023/2024 0020 1003261312
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£B N A person 2 m tall walks towards a lamppost on level ground at a rate 3 &2
3; 37) of 0.5 m/sec. Then lamp on the post is 5 m high. How fast is the ”C'
‘ﬁ/‘ person's shadow decreasing when the person is 3 m from the post‘7 A
t A. -2 uf’/h)uf/u‘,b\»lw()bf"@ﬂﬂQ Wb |

g 5> 5 )po\,_y\ ),}J_,.)Pu\:\.:b WLL{JOS J s
C - .u\)_)\:,i'/v—'_rw3 .u)d\s
’ 2
1
D. —-
NN ’ &/ﬂ-v (p) \ c$| \ )
SN 2 7 =
38) The function f(x) = xe ™" has a crltlcal number at x =
A V2
2
B. ¥
2
o 4=
2
D. +2 9
2
A\\\ A\ A.cqle/lpj.,.‘ 2l )
39) The ﬁmctlon f(x) =— hasa local maximum at x =
A 1
B. 0
C. e
D. e?
ALY ;,sw(,,}’&# 5,_4:-’9
40) The function f(x) = sinx + cosx ,0 < x < m has a local
maximum at x =
A. @
T
B. 3
T
C. m
T NSTT
W 505
" Y
% &y
Ve : 555
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N If £(x) = 2x3 — ax? — 2 has inflection point at x = -, find the ? R
~» | 41) ~ RN 2 Loy | AR
value of a? DY) Yy =2 -ox -2 AN B5Y
% 522 05\ =k e o) 'y
N A. 3 - Q a‘.ﬂ’(’o) 2T et (o

B. -6
C. 6
D. 3
42) If f(x) = ax® + bx? — 5 has inflection point-at (2,11) , then the
value of @5 b7 =k Y J= ax+bxX =5 AN )5
Avih vimasbide o (1Y) dEd sl
B. —6
C:, —5
D. 7
43) A sector of a circle has 16 cm perimeter. For what radius will the
area be greatest? IR ads b ps) 16 q\%_; s 03
A. 2 ,\,,\/fb/;){\-ot_,% o St 52 (D)
B. 3
Coi4
D. 5
Suppose a forest fire spreads in a circle with radius changing at a rate
44) of 5 feet per minute. When the radius reaches 200 feet, at what rate 1s
the area of the burning region increasing?
A. 2000 ft?/min e D5 A\ & (PPN I O\ Gesws
o, e = 2t M
B. 2000 - ft2/min |tz 5 Joeosioz\egs oo o ET
0,8 Uios oy it o1 Bl s
C. 200w ft?/min ~ Lo 200 B\ Gl
& D. 6000 ft“/min A

‘ &
5 \EF
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Sand is dumped such that the shape of the sandpile remains a cone
e 45) with height equal to twice the radius. If the sand is dumped at the <N
e constant rate of 20 ft¥/s, find the rate at which the radius is increasing | 42

when the height reaches 6 feet. :

A. % ft/sec ol caan Lo golu glis )b ddog 5o d0gS JSag Jo )l 01

10 g Janall w20 20 f13/8 ol Jases o)l £,3113) (@)

bdelja ft/sec ] 6 ft ) gls,¥) foas Loace phasnl) camy o wiljn
107

B
C. e ft/sec
D. 10m ft/sec

ﬁgg

Sand is dumped such that the shape of the sandpile remains a cone
with edge forms an angle of 45° with the horizontal. If the sand is
dumped at the constant rate of 20 ft*/s, find the rate at which the
radius 1s increasing when the height reaches 6 feet.

5
A. =ft/sec .
95 bt g gl 1335 Rpbuaycen gl [ gl £
B. = ft/SBC o 20 ft°/s ol Jases Jo dl g0 13)
?,77: 45 Leld asls Jo ) 2055 S35 Losse (b)
C. o ft/sec 6 ft J) elas,¥) Juas Loase -20¥) (591!
D

5m ft/sec

46)

Suppose that C(x) = 0.02x% + 2x + 4000 is the total cost (in
47) dollars) for a company to produce x units of a certain product.
Compute the marginal cost at x = 100

AL1:$6 (pa,Ib) 2alSall Jls] 58 C(1) = 0.022 + 2x + 4000 of oo, le
x =100 aie aasdlaalSe)) 208 asgl e Coloiie (o da>g X s diwsa
B. $5.98

C. $4400
D. $400

Suppose that C(x) = 0.02x% + 2x + 4000 is the total cost (in
48) dollars) for a company to produce x units of a certain product.
Compute the actual cost of producing the 100™ unit

A. $6 (2 ,a0L) 2alSal) Jlea) o8 Clx) = 0.025% + 2x + 4000 of ua,8 e
Bas>g 100 zlo¥ adanl) dalSs)) asgl Jdias caloiie (po a9 X asd duiso
B. $5.98

e C. $4400
% D. $400 &y

B

9 s
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A

A )
.

£ < Suppose that C(x) = 10e%%%* is the total cost (in dollars) for.a
5 49)  company to produce x units of a certain product. Find the production
A level that minimizes the average cost. 02 L
A. 30 ));_,,JL qaﬁ)o.,)fw\d_n c.(u)—\o e ol ¢r e
kS"" ~ e - QQ;J
B. 50 W\’&\ g )Lﬂa.-b_;gd») ZL«J)U_,«_«'#;
Cuia100
D. 70
Suppose that f (p) = 100p(20 — p) is the demand for an item at
50) price p (in Dirhams) Find the range of prices for which the elasticity
Ofdemanﬁ)< -1 (p )b P o pane e culls sa §p)=100P (30 P) o n 5 e
A. p>? E<—1 Jass o)l jlaw¥l gae o>
B. p<20
C. Z<p<20
D. 10<p <20
51) Suppose that the mass of the first x meters of a thin rod is given by
f (x) = v2x. Compute the linear density at x = 2
A. % cewnzll o e X Jo¥1 ABES of s, Ll
B 1 easls f() = V2x WL s 32800
4 X =2 aie ddas) 28
C.""1
D. 2
The power required for a bird to fly at speed v 1s proportional to
52) P= % + cv3, for some positive constant c. Find v to minimize the
power. 1 .
1 ‘P=5+cv mevhﬂufhuﬂ;w&-ojEU'&AUaﬁ
A. 4\/13_C cha.ULs)J..aﬂa.q...nJ' U..J,UA) Cl.o&_uu
B. 7%=
i
. C. 34
C‘ir D. P

ERtved

LN

¥

x‘l
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A

If the surface area of a cube is increasing at a rate of 3.6 cm?/sec,
retaining its shape; then the rate of change of its volume (in cm?/sec.),
when the length of a side of the cube 1s 10 cm, 1S :

B. 10 e /vr)wo?;wmif f;df;g
C.18 el
D

20

54)

Air is being pumped into a spherical balloon at a rate of 5 cm?/min.
Determine the rate at which the radius of the balloon is increasing

when the diameter of the balloon 1s 20 cm.
il

A — W’?/(K5 (.Luﬂ Uo)ru}\’b?\’ )59\ @of\)
()}}9 u})/\;,“_cu,lw\/e_ju,p_) 6oL ) J,.y.,\p;\
18w

1 20 =U)‘.*‘\JL—°

18071
18

° 0P

T

55)

A tank of water in the shape of a cone 1s leaking water at a constant
rate of 2 ft*/hour. The base radius of the tank is 5 ft and the height of
the tank 1s 14 ft. At what rate 1s the depth of the water in the tank
changing when the depth of the water is 6 {t?

A. —0.1386

—~0.0386 \ 4 " 4

14 fi

B
C. 0.1386
D

0.0386
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A >
.

B P s ok
%26) A light is on the top of a 12 ft tall pole and a 5t 6in tall person is . | &
e walking away from the pole at a rate of 2 ft/sec. At what rate is the tip | <"
e of the shadow moving away from the pole when the person is 25 ft 2

from the pole? q))\,oe;, (252 \2,\13,\ y G5 220 9\an :
e GV sl O 2T [ BRL 6| 4ype 65 05
A. E O@/\)\\AP()A "")a/‘_’,és\_/ (5/""_,:0 2 d_,u_f’ _A//k__)‘
B = vk e g 1L I 25 25 o Qe e e U s
* 13 ‘Z-,%-\/ Lalls . Voo
E
C. 13
i
D. 3
57) A plane is flying directly away from you at 500 mph at an altitude
of 3 miles. How fast is the plane's distance from you increasing at the
moment when the plane is flying over a point on the ground 4 miles
from you? e G&\/@Ap) 500 wtpk = N 6_}3\\@ ?)_,ils
A. 300 mph M;MQ)L/%5;‘:)‘)M<9”}\.’°J:3 é.:_,\
B. 400 mph TGN LS abaiaee 55BN o e ’ol_sj\e)\
C. 500 mph Je e —
D. 600 mph
58) Let fbe the function given by f(x) = x3 — 6x? — 15x. What is the
maximum value of f on the interval [0, 6]?
A. 0 Rx) = o - 6 -1520 e B AN e
B. 5 L6 a5\ B <0l Lol 51:;.309\',
C. 6
D. 8
Ly v

‘A
& 2:
.;v o
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55 (59) . The graph of £’ is shown in the y &
> right figure. &
A Which of the following could be B
iy the graph of f < > X i

P o)wu Yr/jo,ﬁs ’\u«»cws\ \/
Graph of "' (x)
¥ y
A / x B. 7 ) 3 X *
'/q : L
3% Y
\ N
C. \ R D.
Nl 1 2\ _}3 v\:\y ; X
60) The graph of f’ | the derivative of ) d_z\fép,v peal o s A
the function f, is shown in the right 3 <z <3 33N
figure for —3 <'x < 3.Onwhat | %60 N, /
intervals is ‘f increasing?  -- BING v 6N 4 11
A. [-3,—1] only R
3 1 D 108
B. [-1,3]
C. [-2,0] and [2,3]
6
D. [—3,—1}and [1, 3] Graph of f'(x)
The function y = x* + bx? + 8x + 1 has a horizontal tangent and
61) apoint of inflection foe the same value of x.
What must be the value of b? Aotz L) ¥ 0= e b B cﬁ\ A\
A. —6 . 2L au\ﬁ (,..._,J uQ,-)\
B. -1 b duu o \2
'{‘_‘ C. 1 'p
&y Y*
@, |85
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Water 1s poured into a conical tank that is 24 feet tall and has a
diameter at the top of 20 feet. When the volume of the water is
increasing at 4 ft*/min, and the height of the water is 2 feet, at what
rate 1s the height of the water changing?

432 o 24 ad) (,\Pﬁ_lﬁﬁfd\'_ul? Gl S
A. —— . . - S . _ - _d-’}

751 3\3_)5_\.'.,«-9.\"’.41 206 @s/ﬂ\eaw&b)’) &
B L HRem)  waofasb e e S S

© 432 OAGLA ) 15 o 222 W

c. 2

75
D. =

21

A8 %
e

63)

Let f be a twice-differentiable function for all real number x.
Which of the following additional properties guarantees that f has a

local minimum at x = ¢? A G oy o\, P Geed
A. f'(c)=0 .W\z{wé—é

G5 AR LU DN 05 hall s

B. f'(c)=0and f"(c) <0 e C _2O)2 S e ) P A

C. f'(c)=0and £"(c) >0
D. f'(c)>0forx <0 and f'(c) <O0forx >0

Pla)= sl -o)a-b)  pr(ds B WA o\ azi?ly

64)

g
<

The second derivative of the PO\ NG BT D el s
function f is given by f"'(x) = Craghoaff ey, - o
x(x — a)(x — b)?. Then graph of ~ * &\ & aAe = Fnsd
f'" is shown in the right. For what
value of x does the fraph of f have
a point of inflection? < 4 ——— x

A0'dnd a only

2
0 and m only

B

2 e
C. bandj only
D

9 2
0, aand k

&Y
.;v o
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65)

A

The radius of a sphere is decreasing at rate of 2 cm/sec. at the instant
when the radius of the sphere 1s 3 cm, what is the rate of change, in

square centimetres per second, of the surface area of the sphere?
(The surface area of a sphere with radius 7 is .S = 4mr?)

A. —180n [_o"’\’/ f‘/Ql Q-C“I&L J_,u_a Ue_b\/v-" ﬁ_}‘ » Conod O\ 5\

ap\_l-ﬂd/ut_s\,.:c 2 Om OJ“\jP_b wﬂﬁb;...c
B, =72m [Sle ] 5 % Ao
C. —48m [ 8= 4mr®  p v o5 Goisfeeds =)
D. —24n

66)

Let f be the function defined by f(x) = —3 +6x?% — 2x3.
What is the largest open interval on which the graph of f is both
concave up and increasing? (or f' X f" >0)

A. (0,1 Po0= 3+ bzt 27 RIS

B. (1,2) Pt s S0 azsee s el
o ‘VJVJ&\A\)(_,M_) (s

C. (0,2) i

D (2,00) @ L?X z

67)

the function f has derivative given by f'(x) = x* — 6x% — 8x —
On what intervals 1s the graph of f is concave up?

3.

A. (2,0) only g ’f.af)\,ﬁd j\q%/l-\_,.\é\;\
F(y(,) z 67-5 —8x-3

(0, ) A5 T ezo W i L g L 370 s

B
i
D. (—oo,—1)and (3, )

LN

_v/ 3

,ik
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A=
Y

co o’_) £
e
1-'3%\

A

I11.

The graph of f'(x) the derivative of
the function f (x), 1s shown in the Graph of f'(x)
right figure. Which of the following ¢ y
statement must be true? 0% UL LIS

I f 1s continuous on the open o ledls LT
" interval (a, b) (ab) azyat | 5N A

f1s decreasing on the open 1 f“\; B :
L - (@, b) (aib) ezt HHS4 -

The graph of f is concave down F <) SS\)“’ i
on the open interval (a, b) 259 \‘é\ Peg

A. Tonly &> C. Iand Il only

2 L” > ,L,x
B. Tand II only D. II and III only

69)

Oi1l is leaking from a pipeline on the surface of alake and forms an oil

slick whose volume increases at a constant rate of 2000 cm?/min. The

oil slick takes the form of a right circular cylinder with both its radius

and height changing with time.

At the instant when the radius of the oil slick 1s 100 cm and the height

1s 0.5 cm, the radius is increasing at the rate of 2.5 cm/min. At this

instant what 1s the rate of change of the height of the oil slick with

respect to t, in centimetre per minute?

A. 0.039 223 Aphadi Aay S0 8y mhaus o ol ad (e Jadill o gy

4yl &) ghaud S5 ¢y 3l Ay 2406 200 cm3/min. o8 Culi Jaray Lgana

0.390 led 0sSs All Al 3 Bl g e Lge i jl g Lo b Ciual yua e Al

B

dMJLﬂ\MJ\JJJceuOSthYUHIOOQJ\M#M
C. 1039 iy o 3 deid) gl T Jine Lo Aaall o34 & A3/ o 2.5
D

0049 <‘4s.:s: dﬁ J.m.u.u..ﬂb cu.a‘).“

234)

®Y

Let f be the function given by f(x) = 300x — x3. On which of the
following intervals is the function f increasing?

A. (—OO, —10) and (10, oo) Elﬂ) :300%—72 u’i’\ra}f—' ? 03\15\6&'-9?
B. (—10,10) YNF U AN Y 055 TN D5 a3 o
C. (0,10) only

D. (0,0)

—
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£ [71) The volume of a cone of radius r and height h is given by, &2
V= %m‘zh . If the radius and the height both increase at a constant

1 . . . .
rate of s centimeter per second, at what rate, in cubic centimetres per

second, 1s the volume increasing when the height is 9 centimetres,
and the radius is 6 centimetres? Ll v sl b5 Gedb s\, /{ &
Abdl7m 3}\2‘3;}5@ B UG Nz -\3-15(“\'\
B. 10w 1 Cnbec o Clae ¥ 8,01

oy D dm St o2l 2
C. 24m (4] dom Al S5 ot L—y’!{g Ny,
D

-~y At \
547 [ b bom G R oedes

72) Sand is poured into a conical pile with the height of the pile
equalling the radius of the base of the pile. If the sand is poured at a
constant rate of 6 m¥/s, at what rate is the height of the pile increasing
when the height is 2 meters

3
A TS s ol el ly JSa) aulog 5en 2055 3 ol oy
Bibdas m /s wl55 Jase Ld 6m3/s cul Jase Jo,)) caSs) 13) .La,dad
* 3nm Topre glas ;¥ (5o Leaue a0pSJ) glas )

73) 1A person whose height is 6 feet is walking away from the base ofa
streetlight along a straight path at a rate of 4 feet per second. If the
height of the streetlight is 15 feet, what is the rate at which the
person’s shadow: is lengthening?&\y‘a L) 5,4 e sl dd 3V 6 B w__.buii'

LYo Y] Ubklsee J s ca—Bo
A. 1.5 ft/sec [ Yf:’; ARE S ,,::- 'Z\;:,\.L Vol
R

B..:2.667 ft/sec

C. 3.75ft/sec

D. 6ft/sec fﬁ:

&y B

% 4
V8 23’

>

rF &

oo P
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%‘5};{” 74) Find the point on the curve x* 4 y* = 9 that is a minimum distance - |* &
1"3{\ . . ’\&C &
7 from the point (1, 2). Zzﬂji: q ol e <) 3\2;‘ i
A. (\/5,2) (1,2) =paA\B sV,

B. (—V/5,=2)
Cia:(5,—2)
D. (—V/5,2)
7%) An open top cylinder has a volume of 125 in3. Find the radius
required to minimize the amount of material to make the cylinder.
A. 2 SA=mnr?+2mrh, V=mnr’h
B. 3 12571 i”f Igame=— 33\ AZ)—*%P SO
al B et U o 5hl sk W 35 Carsls e
C. 4 .o-(,\j_\e/\)‘o;ubt:e) 5,8 o
D. 5
76) Let g be the function given by g(x) = x%e** where k is a constant.
For what value of k does g have a critical point at x = %‘?
3 Dl (e AN e
A, -3 B. —E %,.(7().-_- %13 _
k Swps) - UK e
C. _l D. 0 %:%— ,:.47_)7%&:-; %(ﬁ)ﬂji_’l;\”
3
(‘Cx,v ;{bﬁi
v o7

% J e Page 23 of 43
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77). . If the graph of a twice-differentiable Y 82
function f is shown in the right P s
figure. which of the following is true Iy ; /1 x | A2

144 Q s
A fFO<f@<f) T
B. f(1)<f"(D)<f' Q) \
Cooaf'(1) < f(1) < f"(1)
D. f'()<f()<f'(1)
E. f'()<fQy<XfQ)
o\ () (CAdea T\ Waid e (2] obas st e
78) At which of the five points on the \Eond— dﬂ » il_jt_ OS5
graph in the figure at the right are Z—z - B
and both negative? D _~
A. N C..€ E. E ¢
B. B D. D 0
79) X |—4|-3|-2|=<1]1071|2|3]|4
g(x)| 2 ]13]0|-3|-2|-1]0]3 ]2
The derivative g’ of a function g is continuous and lies exactly two zeros.

Selected value of g’ are given in the table above.

If the domain of g is'the set of all real numbers, then g is decreasing on )i

which of the following intervals? Dispap s 8(7‘) A ezl @ Y

A. —2<x < 2only Ty oW\ \A}V\JN&JJ,A\G
B. —1<x <1lonly 2328 ASY) §op g AN LB
C. x=-2 S s AT o5 gx) SN Afio
D. x = 2 only 0«3\»3\#_)““3\""
E. x<—2only x > 2

What is the area of the largest rectangle that can be inscribed in right

angled triangle with legs of length 3 and 4‘7

A. 2 cm? O\ «D\-—-—’cfb\"

B. 3 cm? gﬁ; WJP qT)/J

C. 4 cm?

D.,..5 cm? Ve

y




(RS (21) 45 S ane (A o 9= Bn) MM L\ 2!

%}{’ The graph of a function y = f(x) is shown At which pomt(s) are the c;;‘}
'.:3*; 9 U W y \} &
,‘ following true? (Select all that apply.) [ /«}"5' = .
(g{'/'* | s amn 4:’3)
'y dy 2 , d%y o Ot s 4
81) = and —z are both positive ¥
A. A c i
B." "B 43
c. C w®, 9
D. D
E. E . 0 X
dy 92 d2 2o {\1'2:":5\/ &
82) w5 and —are both negative y
A. A c P :
B. B TN
D. D
E E 0 )(;
dy 5 dv‘)\_’ dzy 5 Q’-‘Py &
83) =18 negative but —als positive y
A. A c E
B. B S
D. D
E E 0 )(;
Note to solve exercises 81 to 83
Slope and Concavity:
The slope of the tangent drawn at a point lying on the graph of function, is given by
the value of f'(x) or Z—z at that point.
A function is said to be concave upwards if the second-order derivative of the
2
function i.e., f''(x) or % stands with a positive value.
Similarly, a function is said to be concave downwards if the second-order derivative |
N 2 'f
&y of the function i.e., f''(x) or % stands with a negative value. N
% rﬁ ‘

2
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% | The following graph represent the graph.of y = f(x) g
. 1{84) Critical numbers are ....... R =R A\ s
’ A. x=+1 0
B. x=-2,x=1
C. x=0
D. No critical numbers ¢2° PICBYSS
85) Local maximumat ...... Valueis ...... - 3 ' X
—_— - PRV E )T S 2 Oy 1 2 »
A. x=1 ,f(l):O - | ,
y=f&)
B x=-1" , f(-1)=4 =1
v
C..x=2 . JE2] =
D. No local maximum Wafba-o’wfﬂ
o) =z
86) L_(_)_Sa_l‘r_nlmmum_elt- Mvsacljll,fp 1S . 87) |Inflection point(s) & AN
A, x=1 f(l) =0 A. | (—14)
B. x=-1 Cf(-1) = B. |(1,0)
C. x=2 , f(2) =14 C. 1(0,2)
D. No local minimum #/é2#+223 | D, | No infliction points ‘}’z"ff’;‘f
88) f(x) isincreasing on (3 4415 |89) |f(x) is decreasing on o\
2 59\ \(3
A, (—o0,—1) A. | (=oo,—1) 359
B. (-11) B. |(-1,1)
C. (1,00) C. |[(1,00)
D. (=%,—1) U (1,) D. |(—%,—1)U (1, )
90) f(x) is concave up on 91) | f(x) is concave.down on
A o0 EURETA | o0) TG e
B. (—11) B. |(-1,1)
€. (0,99) C. |[(0,0)
D. (—o,—1) D. (—o0,—1)
92) f'(x) is increasing on
A, (=00,0) S¥LF P(z)
B. (-11) 252
& C. (0,)
(‘Cy ‘.ﬂ 5
) D. (=, —1) /:.k
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4 f);;{\93) In which interval does the function'y =x?%e* is decreasing? o g«;}
m A. (—o0,0) ,’A,J,é\:: Y=2¢ NN ,_');a,_s_\ia\ A\ wsla ;ﬁ:g?
| B. (20) |
C. (2,)
D. (0,2)

94)  Find the values of x for which y = [x(x — 2)]* is an increasing function
A (C0,0) U (1,2) SNt SHr G = st
.- 2
B. (0,1)U(2,) )y Y= lzx-2)
C. (—OO, O) U (2) OO)
D. (2,:)
o5 On which of the following intervals is the function f given by
) f(x) = e?* strictly increasing? _ _ 5
@ N5 P = & A
B. (0,)
C. (—OO, O)
D. None of these
96 The radius of a circle 1s increasing at the rate of 0.7 cm/s.
) What is the rate of increase of its circumference?
A. '1.4mcm/s % = B ek
B. 24mwcm/s Circumferenc, C"'= 27r
C. 04mcw/s % = 2#% =27 x 0.7 = 1.47™cm/s
D. 14mcm/s |
cc'*hy .ot CW'S (J_/,g_o )\#_é\yﬁ QI.QJ\O:_? ;{kﬁs
o S Ll 3 55N e so s fc&
¥ 9 %
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£2 97) A balloon, which always remains spherical on inflation, is being inflated NQ
1;;:‘& by pumping in 900 cubic centimetres of gas per second. Find the rate at :-:
V which the radius of the balloon increases when the radius is 15 cm. F
A L oms A s e e, e 53\ 03
w c,.g,—)\mau—»‘ 900 O 0 U)\*)\@W“V__ MAVSIFAVI AV
B. . .cm/s 15ml-éaw,.§/bﬂx_u>\zﬁ\ﬁ e oa\é_) ‘)/UJ-“PJl
- \S
) e 3
C. — cm/s
T
D. 2w cm/s
98) " The'radius of a circle 1s increasing uniformly at the rate of 3cm/s.
Find the rate at which the area of the circle is increasing when the radius
is 10 cm. 2 om|S d,\ﬂ—C‘V’\G/"\/ PAES M AP PTG
A. 20w cm?/s e Ut j\,l\\-w L 8o\ dasr o))
_ o Cm Lo ‘—"JEJ')\ Loald
B. 60w cm?/s
C. 30m cm?/s
D. 257 cm?/s
Sand is pouring from a pipe at the rate of 12 cm?3/s. The falling sand
99 forms a cone on the ground in such a way that the height of the cone is
) always one-sixth of the radius of the base. How fast is the height of the
sand cone increasing when the height is 4 cm.
1 BRVR (RS ) e M&J\U\f‘\)
A. —cm/s
48T UPJD&\‘PJJ;A&/()))_};_}\NLJJj\g
B. ——cm/s U ol oy A 6 U St
Helm C\/ﬂ))\ 5L J,.ij&\z' -o)L\a)\JQBLW_')
C. 48mcm/s U om: W) Lo s LN A
1
D e cm/s
4‘%’ (F‘L
o , 555
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100) The length x of a rectangle is decreasing at the rate of 5 cm/minute and Q

o ,‘4( ;

£V

f the width y is increasing at the rate of 4 cm/minute. When x = 8 cm and *
&'/' y = 6 cm, find the rates.of change of the area of rectangle (in cm?/min). |+
A. 1cm?s A275 5 ommin ) s\l zc}*‘""“—)”l’
" = 2om L Yom|mn d,u,od Sap £
B. 2 cm“/s C),J/_}A_DL-—-')‘-‘QCJW-"P2\[% -6 Om
C. 3cm?s ¥ Jmin J)
D. 4 cm?%/s
101) The radius of an air bubble is increasing at the rate of % cm/s. At what rate
1s the volume of the bubble increasing when the radius is 1.cm?
A. 2m cm’/s yanls Qe ds ANa5 b Cands
B. 3m cm’/s O Ut q}],eﬂ)(; s>k Jﬂuu)§§lﬁ
3 A om \» _,&_5 (oD
38 T cm’/s
D. 4m cm’/s

102) The total revenue in Rupees received from the sale of x units of a product
is given by R(x) = 3x% + 36x + 5 marginal revenue, when x = 15 is.

A. 116
B.
QL

D.

96
90

126

N T e S0 g Al ) SN R e
S SV e RBY) = 327 +32+5 = VL Jols

> =15 N_S’- Lo les

103) The length x of a rectangle 1s decreasing at the rate of 5 cm/minute and
the width y is increasing at the rate of 4 cm/minute. When x = 8 cm and
y = 6 cm. Find the rates of change of perimeter, and the area of the rectangle

dP ; dA . \
A, "— = -2 cm/min and — = 2 ¢m?*/minutes Jasf 2 "c)“"\o-"’ &b Vo
dt dt Ol o5 Y St s 5Cm | M
i : R T L. 2=80m e € UOm |
B — = 2 c¢m/min and — & 2 cm</minutes Do o $ bon
d ) dA L g,; 54,\)\
L. L —2 c¢cm/min and — = —2 cm?/minutes o\ ”"y G
dt dt C)M
- dap — 9 em/mi d dA 5 o] r
“‘j\?- D — =2 cm/minand —=2cm minutes _ ‘{"“3
;l X;
2
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A ladder 5# long is leaning against a wall. The bottom of the ladder is

pulled along the ground, away from the wall, at the rate of 2 £+ /s.

How fast 1s its height on the wall decreasing when the foot of the ladder

is 4Pt away from the wall? Mh-de 58 O Yf‘—'ﬁf

A L Be/s P N&\MKA/M a5t ¢ 12
3 ﬁ—) S Jowef

B. 8 Pt/s AR A\ 5l 222 LsJJ\o,A\,pf\

Y1 4 Pt D Jste D g4l U Les
C. - Ps
D Pt/s

wlult wlo

. E:!

A,
'4 )
A=/

SMew
L

105)

S 0w o2

“N &QAJ:L\ 19 So\s C\,\L}\ L ,PJ)\ ,-4\9)\ -A-PJ\
Find the local maximum and local minimum for the function: -

flx) =xvl—x, 0<x<l1
SRENTY .

Orer 2 g3 o3
Local minimum atx = = and 1ts V_E_lhle -

Bl
Local maximum at x =

QUL S 2P
Local minimum at x =
l.

QL3
Local maximum at x =

” 2V3
and 1ts"value >

) ¥ %
and 1tS value —
- 343

" _ 2
and 1?\21% —

3vV3

Nlw NIW o W

106)

Th cost of manufacturing x items is given by: N R O Qﬁi
C(x) = 0.02x2 + 2x + 1800. >
Find the value of x that minimize the average cost. A5 R = Eyepry

A. 330 S AP S

30

B
C. 30V2
D. 300

() = 0.0 27 % 2% +1\[800

_J‘x
& ‘
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£9 Yo A right circular cone with base radius 50 c¢m, if the height of the cone.is s
1‘;’5\ ) increasing at rate 25 cm/sec. How fast is its volume changing in m3/sec? "
A 1 = A3 b3 et 26 @) by A2

A. o m/sec 50 Um Xy ,\2 j22 Carpie L2 62 ",’zp /
25 om|s > =t Pl B BY
B. —m m¥/sec = c’34)/‘!‘;3\ j_bﬂf‘_ﬁ ° U<, .
© 24 &W‘ fsec\o =2 ys o5 Vi’
Q. e== m3/sec SN B
48T
1 3
D. —mm /sec
108) If the concentration of a chemical changes according to the equation
x'(t) = 0.5x(t)[5 — x(t)], find the concentration x(t) for which the
reaction rate 1s a maximum
A. 2 ¥ (t) = 0.5x()]5 — x(t)] Alslasll by leenSl) azl) 555 LS 13)
B. 2.5
C. 3
D. 3.5
If the cost of manufacturing x items is C(x) = x* + 14x2 + 60x + 35,
109) :
find the marginal costat x = 50 \
- L= e AP AT 5
A. 401460 S i I s B
14 u ’L[%7' 60 A + 35
A) = 7€+ +
B. 501560 2250 Lt 2,5) ki)
C. 601450
D. 501460
(‘Cx,v ;{bﬁi
v o7
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110)

," o
7

P
A

2+/2
3

A. m?/s

=
N
S~

75}

=
N
S~

W

wlo Wl wls

B
e
D

=
N
S~

95}

The hypotenuse of a right-angled i1sosceles triangle is increasing at
rate g m/s. Find the rate of changing of the area of the triangle when

the length of the right side is 2v2 m.
’\y 4“\'))\ %:\; /\,u\-/‘cf;u’:\/du_;:

A E:\

) A
7‘ )
A7

M

P
O CR

LN

2L Wy Qc\a)&a)\é}u,» \.a,.i VJ"L\

111) Determine the graph of f(x) = -

3x%
241

A. J .

/'

2.1

UV G\fﬁ\rr—")\)m

o1

that

A, x<0 B. x<2

C. x>2

3 D. x>0

&Y

112) The graph of y = — x—iz 1s concave downward for all values of x such

—

3= — 25 DWW
@)= r”tfiowJ Tpke 055
M_ﬂ-!)

i

;l
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113) Which of the following interval, the function f(x) = l has both
o= & NN 63T d,su\qbas\ st

absolute extrema

(2,7) B. [-2,1]

C. (—4,0) D. [1,5]

Y
1z

\ Cieas s e Bl

= 2 i
Ll What value of a guarantees that the function f(x) = { gt Sl S

Lo/ 6] a3d\3 \*—'der“’ 3—ax ,3<x<6
hasboth absolute extrema on the interval [0,6]

A. 3 B. 4

C: D D. 6

D (252D o e (5200 DM b i Dl s oS

Which of the following graphs represents a function that has an absolute

maximum but not a minimum?
A. y

115
C. '

g

\

_;‘x
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Ccls) b (e o O 2)::15@)4:\\\0&\,@ Ctx)

cS °_} ) g © :
£ | 116) C (x) 1s the total cost of producing x items of a certain product. What c':{
3 does C’(60) represent? fer
&P A the revenue of producing 60 B the average cost of producing 60 | 4 »
" items &< 6o 8LV A0\ ©items o< b0 QEDedeN ks |
: . the total cost of producing 60,
C. the rglirglna} C(ist ‘at_x_—\60 D. items  Zps 60 9V ol a
117) Given that the demand for an item at price p (in dirhams) is given by the
function f(p) = 250(80 — p). Find the elasticity of demand.
. o G 0 B 2250(80-P) A 0 e
A. E=5=(80—-p) C’@%a‘”/"f”\ (EADP a2
_ D
B A TGy -
1
C. E= gp
_ D
D. £E= e~
118) Suppose that the population grows according to the logistic equation
p'(t) = 3p(t)[12 — 3p(t)]. The point at which the population growth
rate 1S maximum is
A. / ]
P(+) = 3P [12-3 P} aalagly Aaay SIS gand) o) Ga 8 Lle
B. 2 el deal) 5o el Jame ad 5%y i) LSl slaad)l o >
£. 3
D. 4
119) Suppose that the change in an electrical circuitis Q(t) = et(cos 2t + sin 2t)
coulombs. Find the current I(t) in the circuit at any time t
A. I(t) = —ef(3cos2t +sin2t) &bl syl o as i) o s le
SLedh o > a)eS Q(f) = €f(cos 2t + sin 2¢)
B. I(t) = e'(2sin2t + 2sin 2t)
C. I(t) = et(cos2t + sin 2t)
D. I(t) = e®(3 cos 2t — sin 2t)
ic} : ‘.‘;55
oy ey
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‘;;)Aul 20) The side of a square is increasing at a constant rate of 0.4 cm/sec. In {3
e terms of the perimeter, P, what is the rate of change of the area of the  {€!
s ' 2/sec? . N
X/ X squSare, in cm~/sec’ ot tnfte Lo ue wApApedb | 7
. 0.05P ‘s J,;.“g\‘),,: P Etbran, o
B. 0.2P owlse o gL Ae—

C. 04P
D. 64P
121) Find the minimum distance from the point (2, 0) to a point on the
parabola whose graph is y = 2x?2
A. 152 (20)  &\C "{’\"‘:’jp‘;’s\ +p)
)G\LJI-&J)\LS‘R-‘”P B = S =1 > 5
B. 0.62 g:lx“' A&))LM\SJ:"\
C. 162
D. 2.62
122) .
If a'< 0, the graph of y = ax® + 3x244x + 5 is concave up'on
A. (—oo,—%) d\\)JL';\:,\Jr-/j\, o Lo LIS
B. (—oo, 2) Ba) o amia 3 A MRS L
' ' a B R\ B P S

1

C. (-5)
il.
D. (5-)
o &y
Po PR
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Y

s A wo‘e,c—aos > >
A There 1S%§cal maximum at the ori gi%

5)| rL-J cue G \LD\ &2 ~p2 8 O
There 1s a pomt of inflection at the origin
JPH D e qusas Dy ©
There'is no local extremum at the origin
A D e s [ o—Vp2 (@
There is a horlzontal tangent at the origin

S a v »

£ 123) If £(0).= f'(0) = f”(0) = 0., which of the followmg must be true: - . 2
4 about the graph of f? ,f LN st B = Flo)=Flo =0 oL\ A
R0 MM (g=b e A

A=/

y = x> — 5x* 4+ 3x + 7 are

124) The x-coordinates of the points of inflection of the graph of

{5\ wubvl&uu%u'w\

negative, making f(e) a local minimum

s AL S 2e 287 Fle)
positive, making f(e) a local minimum

o)\ — ‘I:.U(,‘le}o.r-’

negative, making f(e)a local maximum
o st (5 T
positive, making f(e) a local maximum

= & 0 = >

none of the above ~ s— Y

. Uonly — @ Y= 1—576-\-39&-\-7— RPN
B. 1only
C. 3only
D. 0and3
Bo= BN o 05 (leai LO) (b NN ey
125) Consider a function f whose ﬁrst derivative 18 glven byof'(x) = xlznx

It is clear that f'(e) = 0,s0 e 1s a critical number. The value f"'(e) is
I — S 2o Eacd Ble) SAN \?(e) =0 o\@o‘ﬂ

u\ﬁ Z_)?)/-C e uj\a
e OO0 25

.b"
e
Por
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52 126) Find the absolute maximum and minimum values of A5
™ fe
x) = sin® x + cosx on [0, ® i
‘C/i‘ f( ) [ ] \} ! &\ (KE’D\ f(\)“’P" ‘I‘\:B
A 2B and -1 A | A
. 2 an ?('x)—&n%'\‘ CaS
5 \&
B. z and 0 o) >
@;. AR and 0
D. % and —1
127) The inflection points of f(x) = In(x% + 4) occurat x.=
A. 0 only PHO= Wadsa) o33 L,M\‘dglan:@s
DR
B. —2,0 and 2
C. =2 and 2 only
D. f(x) hasno inflictionpoints (»\ew) &0 50—
7 8(1 — 2x)
128) ¢ Fix) = )2 ,then f'(x) =& +1)3 and f"(x) = (xﬂ; :
Find each 1nterva1 on which f (x) 1s both 1ncreasmg and concave down.
'L -— .
A. (%,oo) only ’?(9()— ( )3 9 B - -(—%x\—).,_ A
)
B. (—o0,—1)U (5,) @30\{ VS e\ i _é;_%‘f 7
"y
C. (-1,0)u(5,) T e oo o N5 AN G
D. (—o0,—1) only
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129) The sides of the following rectangle increase in such a Way that o311
M\/J Rl Voo \ \
nd & _ 34 P pj_,ags\»ww
dt dat’ ax = 3= 5';"

At the instant when x = 4 and y = 3, what is the value of 5‘7

7= 59=3 Lo St ENG

1
R 3 I Snessp )
at a z
B. 1 y
C. 5
x
D. 2

130) The radius r of a sphere is increasing at the rate of 0.3 inches per second.
At the instant when the surface areca S becomes 100m square inches,
what is the rate of increase, in cubic inches persecond, in the volume?

A. 107 0 3inlsec Jwr N33 Sf}u lopis  [Recal

. WM\J}/" _;,d\)\aw\k& V:ETL'T'z
B. 121 (\n ‘)W_)"’QhPy \ooTr J)\'-‘-’ S 5&) S =4nr
C 257 M/Sa_ (q"’\/é) ‘\'SJ‘C\«P}*‘“D (5‘)\ 7o\ J,«ﬂxp«v
D. 30m

&l'@:’ BRI a8 W oo, D e Vs (davn Wawn) > MIWiA Jo2? 227 b Cdll 6,80 L \o\

131) If the base b of a triangle is increasing ata rate of 3 inches per minute
while its height h 1s decreasing at a rate of 3 inches per minute, which of

the following must be true about the area A of the riangle !
51555 A WO; Bl plrs
A 1s always 1 illcrea31ng A L/\H‘vo@ [ 9L
> 0= A
A 1is always decreasing.
b<h Laweds 45 A
A 1s decreasing only when b < h .
b>h e d S =5 A
A 1s decreasing only when b > h .

= ¥ 0% P

A remains constant. O‘?’\’u\g A

Y,

‘A
4 2’&’

oo N
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\ the area of the circle, in square centimetres per second?

(0.1)%xC

S 0% »

(0.1)% C

132) The radius of a circle 1s decreasing at a constant rate of 0.1 centlmetre ‘
per second. In terms of the circumference C, what is the rate of change off% -

—02nC o\ Cm(&c C,zv\/t.),mfk)c-\ 5 \:Jeﬁ Caron
L /ULJJ,.:J.AP;\ ?)J\,)\.bj “J»A‘
—0.1C (C_WI'I/SCC.) ow\,&) t/l m. )V ‘Lj\)M

\=7

3 —_—
S );_‘;,ti\
2

133) Determine the graph of the function: f(x). = xzz;_c
A. C. £

y 4

4
| ;
3

'\

\

yANT \B

\

- — \ ~N
S5 -4 3 -2 2 /3 /__4___-5-3‘ .u\-z, L -l 1 3 4
v N 1
: // Nt L,
11 W
A |
7 —4
B ra” D ,
T N
3
N )
N NI
—e
M\-s\ \-z 1 1 2 3 4 5 ) S -2\ - 1 2 3
A \l,
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134) A three-sided fence is to be built next to a straight section of river, which’

forms the fourth side of a rectangular region. There is 80 ft of fencing
available. Find the maximum enclosed area.
A. 20 ft o pedianed) e5od) Hlamn colegx B e zhw sl e
Asn aldaiwe dalaid ol J) colad) JShy ) )
B. 40ft i) a>ludl ool aenl) o> zled) oo 80 1t
L) odg) alidd) ghed) slasls gLl
C. 600ft
D. 800 ft

0, O%
3

135) Find the inflection points of f(x) = x* + 12x3 — x )
RN L8 00 BG5S 425

A. (—6,f(—6)) ’ (O, f(O))

B (—6,f(—6)) ’ (6,f(6))

C.  (6f(), (6f(6)

D. (—6,f(—6)) ’ (01 f(O)) ’ (6,f(6))

f2

136) Find all critical numbers of f(x) = x* —8x%+7
LIPS PVESRE
A. x=—2 x=0 =2 :

B. x=-2, x=2
1 1
C. x=—-, x=0, x.=-
2 2
1 1
D. x=—, x=-
2 2

Find the absolute extrema of the function. f(x) = x> — 12x + 10.0n

7) the interval [0,3] RO = - 1A +10 SRR ggﬂ)‘#,\
A. f(0)=10, f(3)=1 [o3) ,D—;.s\;;
B f(0) =10, f(2)=-6

f@=-6 f(3)=1

V%
’Qb

C
oD F0)E10, f(2)=-6, f(3)=1
-

N
v -
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£ V138) If the cost of manufacturing x items is. C(x) = x> + 20x2 + 90x + 15\J'A§;t»
2 Find the marginal cost at x = 30 fex
& R
TIAL C(B0)=2190 ¢y =0 12022 4 9004 15 b T X guad AalS5 calS 13) | 2
C. €(30) = 3990
D.  C(30) = 4005
139) Determine where the graph of f(x) = x* — 6x% 4 2x + 3 is concave
up. 63\,5\‘;923/”&,\?@ PP o4 t
Bla) = ¢ 62 +22 3 4
A AL | vb AbAbdpiRe 72 II
B. (—1,1) 382 f | 1 w 3
4
C. (—o,—1)U(1,®) \ )
Ve
D.  (~,0)U (0,0) L iod
140) Find the x-coordinate of the local maximum of f(x) = x%e~™.
A. g = Qs s S5 0lus SvGhee Cshae) s
B E = —22 R0 = £& N
C. x=0
D. =T
141) Find all vertical asymptotes of the function f(x) = xzzf .
A x=U Ul Ll ) ol Dyt o o]
B. y=0
C. x =1
v | D- y=0 y=2 ‘
o Ry
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t'vMT{42) Find the inflection point of f(x) = tan7! x2. \aas b s 215
% _ o)) (o p(n
| A < = @)) (& f(ﬁ))
1 1 1 1
B (~-5/(-3) (57 (3)
il 1 1 1
C. (—5 'f(—a)) '(5 'f(g))
D. (2,f(2)
Find the intervals where the function f (x) is increasing.
1433 saulyte f(20) D) ad 0 p2= gl ) gall sl
(-,-2)u (1,2) 3
5 o\ (2 i)
(- 'ﬁ) (Tf"”) :
¢ (=) (03) VAN
& > X
. (2= B u D) -tk | vy
¥
- = Y -
SU¥G Lokl B0 = Y-£-2 QN N and Vi e (258) Sadps|
Find the local minimum of f(x) = %x‘* - %xz — 2, where f(x) is
144). graphically represented on the right. “ 08 3
A f(0) =-2 bR O L P o3
B. f(2)=0 \ ! /
C f(-=2)=0 AT~
D" YRy = —2.25, F(1) = =225 3y

g
P
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%‘?} Answers keys b}%&
. 1 Q# | Answer Q# | Answer | |Q# | Answer | |Q# | Answer L}\ i
I B 2 C 3 D 4 B 2

5 A 6 D 7 D 8 A

9 B 10 D 11 A 12 A

13 A 14 D 15 C 16 B

17 C 18 D 19 A 20 B

21 D 22 C 23 B 24 A

25 D 26 C 27 A 28 A

29 A 30 B 31 D 32 B

33 B 34 D 35 B 36 A

37 B 38 & 39 & 40 C

41 D 42 A 43 C 44 B

45 B 46 B 47 A 48 B

49 B 50 C 51 A 52 A

53 A 54 C 55 A 56 A

57 B 58 A 59 D 60 B

61 A 62 A 63 C 64 A

65 C 66 A 67 A 68 C

69 A 70 B 71 C 72 C

e B 74 A 75 D 76 A

Fi D 78 B 79 A 80 B

81 B 82 E 83 A 84 A

85 B 86 A 87 C 88 D

89 B 90 & 91 A 92 C

93 B 94 B 95 A 96 A

97 C 98 B 99 A 100 B

101 A 102 D 103 A 104 C

105 B 106 D 107 D 108 B

109 D 110 B 111 B 112 C

113 D 114 A 115 A 116 C

1 W D 118 B 119 D 120 B

121 C 122 A 123 D 124 o

125 C 126 D 127 C 128 A

129 B 130 D 131 D 132 B

133 B 134 D 135 A 136 A

| 137 B 138 C 139 C 140 D ,

wy| 141 C 142 A 143 B 144 D Vs

"

)

5 %
&, &
&c‘%\} v« o Page 43 of 43 Units 4 — Term 2 — Academic year 2023/2024 0020 1003261312 o35 (&%




