Math 249 - Midterm 2 Fall 2018

Exam version: 11

Part A: Provide your full solution on these pages. Write your work in a neat and organized format, and
take the time to fully justify your steps. Do not simplify your answer.

Question 1 (5 points)  The radius of a sphere is increasing at a constant rate. Recall that the surface area of a
sphere is given by S = 4mr?. '

(a) (2 points) Find an equation that relates % and %.

D-Ffeenticde S= Gnrd with m)dowL fo T Lot
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(b) (3 points) Assuming the radius of the sphere is initially Om and is increasing at a rate of 2m/s, find the rate at
which the surface area is expanding when S = 167 m?.
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Math 249 - Midterm 2 Fall 2018

Exam version: 11
|
Question 2 (5 points) Let f(z) = In(2? + 22 + 2). N()*(_ P *1 K 4'2 > O.

(a) (2 points) Calculate all singular points (if any) for f and all critical points (if any) for f.
' =
Fr(x) = Qx td = > dx D
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(b) (3 points) Determine the absolute minimum for f on the closed interval [—2, 2].
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Math 249 - Midterm 2 Fall 2018

Exam version: 11

Part B: Choose the best answer to each of the following questions. Fill in the appropriate circle on the
scantron sheet with a pencil AND circle your answer in the booklet. You may keep this booklet when
the exam concludes. There are 12 problems. '

1. If f(z) = arctan(2z), then
(@) F@) = -

.f:v) =T T W RN Y DI

i ) p—

( ) 1+12m2' 7 Q
(d) f(2) = 1552 | +(3x) [ +4%

(e) f'(z) = gm-

2. If f(z) = (2% + 1)* then
(a) f(x) =w(=¥+ 1)* 1,
((bi ;’(mizlg(m(%l)l(;ul)m). VA (P) = X ln (xQ H)
c) fl(z n(z? + —|——m
.ffm) (22 +1)* (m(m +1)+m+1) =2 F'(x) ] 2% s ]r\(xak'\_

Xr
(&) £/(x) = (@ + 1) (Z25). () X

(=2 SF (X H)‘([__l_ Fln (52 H}J
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Math 249 - Midterm 2 Fall 2018

Exam version: 11
3. Suppose f is differentiable at every x in R. Which of the following statements is true?

a)) If f has a local maximum at z = c then f/(c) = 0.
(b}~ If f has a local maximum at z = ¢ then f’(c) does not exist.
(e} If f'(c) = 0, then f has a local maximum or local minimum at & =c. (\Jg. {\\X\ < XB a\{ %20
—~{d} If f has a local maximum at z = ¢, then f(c) is the absolute maximum for f.

‘(’é‘) None of the above statements are true.

4. Let f(z) = ;;h The linear approximation for f at a = 1 is given by which of the following?

G 36 =} - i(=-1). ()= 2
(b) L(z) = 3 — Iz —1). g o |

(c) L(z) = 5+ 4(z — 1), s |

@) L@) = 4 + b -1) £'(x) = —
(e) None of the above. (7(‘_ Q

T D T |
SORNIIEES
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Math 249 - Midterm 2 Fall 2018

Exam version: 11

5. Let T3(z) = ap + a1z + asz?® + asz® denote the third degree Taylor polynomial for f(z) = sinz about the
point @ = 0 (also called the Maclaurin polynomial of degree 3).

Which of the following is equal to az?

]C] (X) Zco>(x)
P () = -sinlx)
Px) - -w’é‘
P (o)

W s P O

o

—_
[©]
~—r
1

6. Suppose f is a differentiable function and
F(2) = (o — 1w — 2)(z - 3)*
Which of the following statements is true? _ _ "
—~{a)- f is not decreasing on any interval. o . 4
~(b). f is not increasing on any interval.
He) f is increasing on the open interval (1,2). ( 1 3

f is increasing on the open interval (2, 3).

~{e)-None of the above statements are true.
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Math 249 - Midterm 2 Fall 2018

Exam version: 11

7. Suppose f(z) = /23 + 1. Which of the following statements is true?

f has one critical point and one singular point.

(b) f has two distinct critical points and no singular points.
(c) f has two distinct singular points and no critical points.
(d) f has more than one critical point.
(e) f has more than one singular point.

ﬂ%xj‘

3 (e
Fl("‘l> DNE i X’:“' ;55{!\3\J{W

rHy) =0 & 3R <0 & x=0

S (,(r'hw[

sEE

8. The total cost required to build a large cylindrical tank is given by
C = nr? + 4dwrh,

where 7 is the radius of the tank in metres and & is the height of the tank in metres. If the total volume
required is 47 m?3, what radius will minimize the total cost? The volume of a cylinder is given by V = 7?4,

(a) r=1m. \WWe h&m H’\L (or\)lfr(un% ZH_F = TT!’a ‘/\

(b)"r:%rn.
(d) r=8m.
(e) = 16m.
l]’\kD} C': '[—[ra + é]’ﬂr 4‘
S
r
C/( r): QTI—(—-—- 61T
r’J
3 Yo C has on
<:> r = !—-{iﬂ (:_7 I/\:Q < o\bs.m-r\u* =1
;)T\ o\er\-frul in"VW‘l e
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Math 249 - Midterm 2 Fall 2018

Exam version: 11

9. The limit \
e fimi 5 z? — sin(2z) X Q §
Pt sin(x) + st (r%) @)
|
R HH A% - A cos(x)
() 0. = [im s
(b) —3. X0 cos (%) #Rx cor(x?)
(e ~1. .
d) -2, = O-a =-)
s ...
(e) This limit does not exist. | +O

10. Suppose A and B are two quantities depending on time ¢ and that they are related by the equation
A2 _I_. 4AB = 192. '[{I:T"_ _‘_7;".';.!._:’;‘: < il

If % = 3, determine %? when A = 2.

@ §=3 A, AAdB AR -
(b) £ =2. QA (;LI + 4 A i L}CEB O

aB

(d) 48 =2, i CdB . =()
dB 4—'9 : /4 = # 4 o B
Q= QA3 + 4 5

W hen A:;z /\JOWM\O n A:'D\’B:\‘.

b+ 9B =12 o+ 945 +1Q-0
ot

=2 - ‘
B i _O,{_._.B —_——Q_u» oy q-es
db ¥

£
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Math 249 - Midterm 2 Fall 2018

Exam version: 11

11. The following four images are graphs of twice differentiable functions. In which of the following graphs are
exactly two distinct inflection points visible?

(a) (b)

(c) (d)

/

| AP E— . .

12. The limit lim,,_,q+ 2ctant@)

- is equal to l
: g hm [ +XQ = \IV"‘) %)_-——-\/:;(—:—l = r——“o
(b) ' x——}o 3 __\___ Y—?O+ l t ?( l FO
(c) % A/ X
(d) co.

(e) This limit does not exist.

5 =
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Math 249 - Midterm 2 Fall 2018

Exam version: 33

Part A: Provide your full solution on these pages. Write your work in a neat and organized format, and
take the time to fully justify your steps. Do not simplify your answer.

Question 1 (5 points)  The radius of a sphere is increasing at a constant rate. Recall that the surface area of a
sphere is given by S = 4772,

(a) (2 points) Find an equation that relates %% and %.
DiF{tho&l‘( S= hr? WV"l ‘6 :

oS - Qrrp.de
M oAt

(b) (3 points) Assuming the radius of the sphere is initially Om and is increasing at a rate of 5m/s, find the rate at
which the surface area is expanding when S = 47 m?,

We '(Y\ub*‘ Fad ¢ when S= 47 ¢ 4__7-“,.9 - 4. i

WY/ X chr = 5 = ra='
c,OrLSMEn a_li~ = r=| Cam({ ,r>0)

’ﬂ\m, %L%r: gTTj.B

= 4OmmTT s,
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Math 249 - Midterm 2 Fall 2018

Exam version: 33
Question 2 (5 points) Let f(z) = In(z? + 4z + 5).
(a) (2 points) Calculate all singular points (if any) for f and all critical points (if any) for f.

F/(x) - Ax +4

XX rby v S

Sinte x4+ 4x+5, thee e QgsMSU/Wpoim(:S.

Seb Pr(x)=0 o Rad cribical points )

(=D Ax +4=0
(=2 =-9

(b) (3 points) Determine the absolute minimum for f on the closed interval [—4, 0].

C IO5¢(A in'}crvol me-l'\\oolf

o S RED (- 1688) = 1S
erdpomts £(0) - lr\(O+O+55=}n5

Chﬁf/k % 'F(,-a): ‘Y\ (4. _-.B.I.S):,ni :O
i ’rita//sins.

Poh\‘k& in H\b Kf
desirec inferal

*’H\ib N H\e Minimum
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Math 249 - Midterm 2 Fall 2018

Exam version: 33

Part B: Choose the best answer to each of the following questions. Fill in the appropriate circle on the
scantron sheet with a pencil AND circle your answer in the booklet. You may keep this booklet when
the exam concludes. There are 12 problems.

1. If f(z) = arctan(3z), then

(3) F@) = (34’ 3
®) fo =k ()2 Al =
@f() W- ¥ (30 [rix
(d) (=) = 52
(

(e) i :E) 1}:2;;2-

2. If f(z) = (2% + 4)® then

() f'(z) ==(2® +4)*". Loganlmmu,-.
(b) f'(z) =In(z®+4)(=? + 4)-":.
(©) f'(z) =In(a? +4) + 2. \r\( P = % In (XQ L4 )

@"(m) (z? +4)® (ln(a: +4)+ mzfd)

(&) £@) = (@ +4)7 (3). = F(x) In (x¥14) s X dx
F0) X+ 4
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Math 249 - Midterm 2 Fall 2018

Exam version: 33
3. Suppose f is differentiable at every = in R. Which of the following statements is true?

—&) If f'(c) =0, then f has a local maximum or local minimum at z = c.

—b} If f has a local maximum at & = ¢, then f(c) is the absolute maximum for .

f f has a local minimum at z = ¢ then f'(c) = 0.
m) If f has a local minimum at 2 = ¢ then J'(c) does not exist.

(GD Mom ax H'(. ¢ vt

4. Let f(z) = al;l- The linear approximation for f at a = 2 is given by which of the following?
(a) L(z) = 2 + 3 (z - 2). ‘
(6) La) = § + bz —2). fl2)e
@L(m) % — %(:L —2).
(d) L(z) =1 —Li(z—2).
) ( =3z 3('2 ) ? ’(X) - _”_l‘__

(e) None of the above.

Page 5



Math 249 - Midterm 2 Fall 2018

Exam version: 33

5. Let T3(z) = ap+ a1z + asz? + asz® denote the third degree Taylor polynomial for f(z) = sinz about the
point a = 0 (also called the Maclaurin polynomial of degree 3).

Which of the following is equal to a3?

T () = cosx

| £ (x)=s10

(¢) -5 P (1) -cosx
Pr(o) s -1

_ Fm(,[)) - -—l

a
3 3 6

6. Suppose [ is a differentiable function and
f'(@) = (z = 1)(=z — 2)(= - 3)".

Which of the following statements is true?

(@) f is not decreasing on any interval. F} |

ary ] 1
) f is not increasing on any interval. L I |
Aerf is increasing on the open interval (1,2). , a2 _3

f is increasing on the open interval (2, 3).

fey None of the above statements are true.
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Math 249 - Midterm 2 Fall 2018

Exam version: 33

7. Suppose f(z) = v/x3 + 1. Which of the following statements is true?

(a) f has more than one critical point.

(b) f has more than one singular point.

(c))f has one critical point and one singular point.

(d) f has two distinct critical points and no singular points.

(e) f has two distinct singular points and no critical points.

‘\—'(x)f 3x°

3\‘)(3 : ”'2/5

Critial: x=0

Singxluﬁ x= =1

8. The total cost required to build a large cylindrical tank is given by
C = mr? + dnrh,

where 7 is the radius of the tank in metres and h is the height of the tank in metres. If the total volume
required is 4w m®, what radius will minimize the total cost? The volume of a cylinder is given by V = 7r2h.

(a) 7 =1m. ,H\e_ cons\‘rurﬂ s 4'TT "'T”'Qh = h = i
(b) 7= 3m. e
(d)rzﬁim.- SO C= TI'Y‘Q t 41’[("__[&_
(e) »=8m. FQ
= 1Tr® * lip
r
C() = Ame - b =
re

=7 =7
IR
O <re? | '  qt)golu,l-(, AN G+ r2'd
r>2 ! ==t} \)‘f %“ml in\-wcxl M(/”‘Od
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Exam version: 33

9. The limit
sin(z? + 2x)
im —————+
20 sin(z? — 3z)

equals IIH
= I'tm
x50 (a4 -3) cos (x*=3x)

(D% +2) Cos (%Q%'lx)

—
@] O o
—
=
¥

(d) 2. = o
(@) -2

3
4
This limit does not exist.

10. Suppose A and.B are two quantities depending on time ¢ and that they are related by the equation

A%+ 4AB =12.

Nole whin A= 4+ +¥B ‘lQ,)o B=1

If % = 4, determine % when 4 = 2.

We hae  dA A+ 4 ALB 4 44AB 50
b o

((e) % ;—4. OM'
= NI ~CLB44~4-I=O
[ =2 4 4 &9 7

B -
= § 5 2

il QE: __q
oM
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Math 249 - Midterm 2 Fall 2018

Exam version: 33

11. The following four images are graphs of twice differentiable functions. In which of the following graphs are
exactly two distinct inflection points visible?

(a) (b)
05| —
05\ 1
5
/ 0.5 —
(c) ' (d)
I
>—
—
\\ WAZAN
[—
0 2 4
‘\
\ |
12. The limit lim,_,g+ &\%{m) is equal to |
I’ O .
(E; g lim =2 b 3}5‘__ - =
\ x>0t x>0t 1= i
(c) 5. 4_
(d) co. e
(e) This limit does not exist.
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Math 249 - Midterm 2 Fall 2018

Exam version: 55

Part A: Provide your full solution on these pages. Write your work in a neat and organized format, and
take the time to fully justify your steps. Do not simplify your answer.

Question 1 (5 points)  The radius of a sphere is increasing at a constant rate. Recall that the surface area of a
sphere is given by S = 472,

(a) (2 points) Find an equation that relates % and %.

S _ g
Ot < Qﬁr%*

da

(b) (3 points) Assuming the radius of the sphere is initially Om and is increasing at a rate of 3m/s, find the rate at
which the surface area is expanding when S = 167 m?.

Hav& : OLE = Bm/>
oy

Need ]ro kpow = when S =6t
\p71 = 4

(
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Math 249 - Midterm 2 Fall 2018

Exam version: 55
Question 2 (5 points) Let f(z) = In(z? — 2z + 3).

(2) (2 points) Calculate all singular points (if any) for £ and all critical points (if any) for f.
F'($)z dx-2 =) &> Ax-A =0
) x3-x +3 = =1
. ( critreat ,aaz*n»‘)
N ole: x 2= %-?) >O so ' always exals and
"’%m%ft No. sinowlor Poinls.

(b) (3 points) Determine the absolute minimum for f on the closed interval [0,4].

C\oud m\-brvul me%ocl:

F(O): In3

ripes F(4)s n(1-8 ¥3)= In (1) [

In H'\(, d,os\«aﬂ

Cnlr}bmgpﬂ‘ji jf ‘_a +8) In2
intenal
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Exam version: 55

Part B: Choose the best answer to each of the following questions. Fill in the appropriate circle on the
scantron sheet with a pencil AND circle your answer in the booklet. You may keep this booklet when
the exam concludes. There are 12 problems.

1. If f(z) = arctan(4z), then )
() 1'0) = rrieer , (4%) 4
! ) = 4 . - ___/ ‘? e
@f( ) = T _Y (.7‘) - | + (4,()1 |+ 1%

(& £(2) = sz
(d) £() = 34

(©) F(0) = it

2. If f(z) = (2? + 1)? then
(2) f'(a) = w(a® + 1),
(b) f(z) = In(2? + 1)(z? + 1)*.
QY@ =@+ 17 (@ + D+ 25). S Vi)
(d) f(2) = @+ )7 (35).

(e) f'(z) =In(z? +1) + ,f;fl
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3. Suppose f is differentiable at every z in R. Which of the following statements is true?
(a) If f'(e) =0, then f has a local maximum or local minimum at z = c.
If f has a local maximum at & = ¢ then f'(c) = 0.
(c) If f has a local minimum at & = c then f/(c) does not exist.

(d) If f has a local minimum at = ¢, then f(c) is the absolute maximum for .

(e) None of the above statements are true.

4. Let f(z) = ﬁ The linear approximation for f at a = —1 is given by which of the following?
(a) L(a) = 4 + 1w+ 1).

1
(@L(w)zg—ﬁ(m+1). _F(_|> - 1
2

(c) L(z) =} — L(z +1). 2
(d) L) = § + Sz +1)
(e) None of the above. '? ! (}( = :_l_-—

(xr3)
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Exam version: 55

5. Let T3(z) = ap + a1z + ayx? + aza® denote the third degree Taylor polynomial for f(z) = sinz about the
point @ = 0 (also called the Maclaurin polynomial of degree 3).

Which of the following is equal to a3?

6. Suppose f is a differentiable function and

fl(z) = (z—1)(z — 2)*(=z - 3)".

Which of the following statements is true?

NN\ ' " |
@:\5‘\\} is increasing on the open interval (1,2).
Y

<%

f is increasing on the open interval (2,3).
(c) f is not decreasing on any interval.
(d) [ is not increasing on any interval.

(e) None of the above statements are true.

—
e

P
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Math 249 - Midterm 2 Fall 2018

Exam version: 55
7. Suppose f(z) = v/z% + 1. Which of the following statements is true?

(a) f has more than one critical point and no singular points.
(b) f has more than one singular point and no critical points.
(c) f has two distinct critical points and no singular points.

(d) f has two distinct singular points and no critical points.

has one critical point and one singular point.
Dee. VI

8. The total cost required to build a large cylindrical tank is given by
C = wr? + 4darh,

where 7 is the radius of the tank in metres and h is the height of the tank in metres. If the total volume
required is 4 m3, what radius will minimize the total cost? The volume of a cylinder is given by V' = mr-2h.

(a) r=1m.
(b) r=3m.
r=2m,
q;?v"ﬁm, S‘(.{, V\\
(e) 7 =28m.
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9. The limit

Exam version: 55

\ /
" % f-sin(—4x) N Q« I
Fol sin(z) + z3 '
”H o Qx lHDOS (4%)
X20 5
Cod (?‘) F3 *

= -_l-]_—_ 1'"4‘
|

10. Suppose A and B are two quantities depending on time ¢ and that they are related by the equation

If dA =1, determine 4 dt when A = 2,

(a) 4 =3
(b) dB__Q
(d) G =2

dB __
(e) ‘7 =3

A% 1 4AB =12.

When A= 4 5’8:"2

= R=

WA L 4AdB LG AR -0

a4 ol dy
ok
Ak dB,,
;@; -
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Math 249 - Midterm 2 Fall 2018

Exam version: bb

11. The following four images are graphs of twice differentiable functions. In which of the following graphs are
exactly two distinct inflection points visible?

(a) (b)

|

() ' (d)

[
|

0.5 ===

\o\ | | ““P N\ “b |

/ -05 - 3 -~ =

arctan(z) .

12. The limit Lim,_,q+ Tz s equal to

(a) 0 \"H l ;)\}—;

T A —~L =0 .
x >0t ‘ x20
0% T

(€) This limit does not exist.
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Math 249 - Midterm 2 Fall 2018

Exam version: 77

Part A: Provide your full solution on these pages. Write your work in a neat and organized format, and
take the time to fully justify your steps. Do not simplify your answer.

Question 1 (5 points) The radius of a sphere is increasing at a constant rate. Recall that the volume of a sphere

is given by V = r®.

. . . . d d
(a) (2 points) Find an equation that relates H¥ and .

dV - 4 . (3R).dc = b
v ,gTT(?)r)dUr 'Wa{

(b) (3 points) Assuming the radius of the sphere is initially Om and is increasing at a rate of 3m/s, find the rate at

which the serface-area is expanding when V = 367 m?.
volumt

Nojue: \When V= 26T we have
3{m = ‘,517:3

de=z “JTz¢d & IJ=p

Now dV_ 4 (3).3 = 1087 m3/)
OH' ;(Ir‘ ,;-1

f
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Math 249 - Midterm 2 Fall 2018
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Question 2 (5 points) Consider the function f(z) = In(z? + 1).

(a) (2 points) Calculate all singular points (if any) for f and all critical points (if any) for f.

The dorwano?t 1 R
b b‘) = &L Lﬂ\ﬂuyb tXIsb)

X241
= 0 & x=0
Az O Only crihw[ PO,\\*_
J t__J}/__c: Ji“f)\'_llw_fmm*i [

(b) (3 peints) Determine on which interval(s) f is concave up.

Fh(x) = 2 O =43 2 -2
(x¥ +1)* (x3+ ()R
= (1% ) (I +x)

= 'J (Kq+\\1

Se¢ T o conean up on (*I,I) C[”:l] aly u((fph.b{.t)
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Math 249 - Midterm 2 Fall 2018

Exam version: 77
Part B: Choose the best answer to each of the following questions. Fill in the appropriate circle on the
scantron sheet with a pencil AND circle your answer in the booklet. You may keep this booklet when
the exam concludes. There are 12 problems.

1. If f(z) = arcsin(4z), then

(a) f'(2) = \/l_llfw

O r@ =zt () = \ . C "rx)/

(©) f'(=) = 7
D V1= ()

(d) () = 2
(&) f'(z) = .

2. If f(z) = (2% + 1)°°? then

(@) £z} =m(a®-F1)780 L,
(b) f’(m) = 111(:62 + 1)(3;2 el 1)0053-.

oy

@’(m) = (z% + 1)",(— sinzIn(z? + 1) + iz?—f:‘lx) .
(d) f'(z) = (=® + 1)c?'?1l(cos:1:111(3;2 +1)+ 2%) \h U”(ﬂ) = CUSXK lr\ (_;s H)

1
COYK,

(€) f'(z) = (a® +1)* (311116111(:1:2 +1)+ ;gs;;).

=2 i_(ﬂ
£(%)

Ax cox _sinyr In (Y
x:l{-l
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Exam version: 77

3
3. Suppose f(z) =z + 324 -+ B. Then (f~1)(7) is equal to which of the following?

@wt
oo )1 —
(d) % | S0 F'(e (D)

(e) None of the above.
F"(—F) X means F(¥)57
=7 e3P k3 =7

= X :) loY Swssn'n(?

4. The third degree Taylor approximation for the function f(z) = a.Tlrl about the point a = 0 is given by

T3(z) = ap + a1z + asx? + azad.

The coefficient ag is equal to

Vi I
I ' (X) (x +1)2

@

)

(d) -1 FYo(x) = 2 .
(e) 6. (x+1)

¥l|l ()(} g _—.—é__'

feoy o -4

. te= & =
o = 2 =& o
Y I S

3|
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5. The linear approximation for the function f(z) = ¢ about the point a = 0 gives which of the following

estimates for ¢2-017

a)).o1. %flb‘\:c)‘ 'F(mll :'F’(O)

(b) 1.1.
o )= 10
(e) 1+ (0.01)e%0L, L (OC)[\ = | +0.0( = |.0l

6. Suppose f is a twice differentiable function and
f(2) = (@ - 1)(z — 2)*(z — 3)".

Which of the following statements is true? i

(a) f has no inflection points. —%' \l \'
(b) f has exactly one inflection point. ( a 3
c) Y has exactly two inflection points. \)\ f/‘

(d) f has exactly three inflection points. N, /

(e) It is impossible to determine how many inflection points f has. “';;,51 L inFl. pts
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7. Consider the following graph of a function f..

ek

Q(I'\*

o

SESEE | S .

— S imﬁ.q. lw

In the visible portion of the graph of f shown, which of the following is true?

T@) f has more than one critical point and no singular points.
75 J has more than one singular point and no critical points.
—(c) f has two distinct critical points and no singular points.
~{d)- f has two distinct singular points and no critical points.
@ has three distinct critical points and one singular point.

8. The minimum value for the quantity @2 4 3y? subject to the constraint z —y = 2 is which of the following?

(a) 0. =2 e g -
OF? So . I !
(©) 3. NG +37Q < x? +§(X—Q) = f(x)

@ Fx)= A + 6(x-2)
I - ¥x =12 =0

|
(= 3
3 T .-.,3 Y e
L3 7 Global min at x=3 72

57 genvu | infrva( me bhea

J(\(,%):' ’;‘ + 3(.—%\9 :%4_/3-«: L'?;? Page 7
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9. The limit
i sin(—4z + 222)
z—0 sin(2z + z?) . O ]
equals 7 >
?) HH (4 ) el 12
a) 0. = m
@ X0 (2 cos(xex 3
@2 0 i
(d) —1. -
(e) 1. - ._.ﬁ: - _2
o

10. Suppose A and B are two quantities depending on time ¢ and that they are related by the equation

A? 4 4AB = 12.
|f%§=1,determine%whenA:2.
@ %3 cpaddy gpdB g dAR <0
(b) 2 =2 | ot dt At
(:%z—l Y
(d) 48 =-2. \/\/km A =2 we NWe 4’ + S?B = IQ
(e %—?=—3. ‘_:/7 B:j_

So g.(1) + 88 4 =0

=2 db oo,
T
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11. The following four images are graphs of twice differentiable functions.

(i) (i)
o

o~ it T

(i) (iv)

Tl A

With respect to the visible portion of the graphs shown, which of the following statements is true?

(a) All of the above functions have at least two local extreme values.
(b) Exactly three of these functions have critical points.

c)) All of these functions have inflection points.
%One of the functions is increasing on R,

(e) None of the above statements are true.
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12. The limit limg, ,q+ ﬁ%—% is equal to
(a) 0. Ak -2 g =

(b) —1. 1

x26" —
’Q’ [~ %2
(d) T. W

(e) This limit does not exist.

o \'lrvw
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