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1. The slope of the tangent line to the parametric curve

r:t3-bt*l,y-t2+Bt
at the point corresponding to t -2 is equal to

(u)

(b)

(")

(d)

(")

The arc length of the parametric curve

^ 1"x-t",a-it +1,0<t<1

4--et i
dL

L =J
d $q11 rr

1 6*T at

.'Li) =Ldt
ryf,9
$t0.1

{'S+th - ui-q+t'
+>o

I

=.J

. srr. = *f = 
a =la

1

7
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5

t
1

5
2

0

Je

d4ee

L.z

is equal to

1_
(,) i(srls-s)

,_
(b);(5r'5-4)

rctlrrt-21
't_

(d) ;(5/b+6)
,_

(e) !(arls-a)

)- ; ('..*'"1]"t

lz ?rt\ (s-4 )
3

{ (cr -t)
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3. The area of one petal (one loop) of the rose curve r - 2sin(S0) is equal to

TMASTER l

correct)

^t SIL
( ro.SY (u)

(b)

(")

(d)

(")

T

l)
2r
5

10
3r
10
3tr

5

, G., -; I Sn(56) :o
:3 Sr4(50') :t' =r S 6 -- 1 El zffr--'

6, utT
l.

<rr -4
n. Jl iae

o <l;

= J ,, -{ s'4'(sa) de

' l&, - ("((oe) JF,2J --{ ^6ls

= 
' 

o- t ''n 
lroe) |

fiI ..'<
l/n-\ o

T(
5

^t X)L

6't't

The volume of the parallelepiped having adjacent edges

d,-1 1,3, I >, u-:4 0,2,2>,,ri -1 l,-2,4)
is equal to

13l
62-2-
I -2- r1

| (g+Lr) -3

tt +6 -z
\(.

(.-^) *'t (o-2)

(a) 16 €D O @ (correct)

(b) 18

(c) 20

(d) 14

(e) 12
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.-- F \l
,! {( ,t 5. lf ar + bA + cz : l0 is an equation of the plane that passes through the points
' Q (1,2,3), (3, 2, 1), and (-1, -2,2), then a + b + c -'q - -":tr' ''""'*'-.- / /1:-,/

?q-<2, o t -2) ti'V't-?''\-t-t) '/f 
t<'I

(u)

(b)

tcl
(d)

(")

correct)

,(--tt 6,'v>

P6t1z1 3')
'. 

-s1n^) 
-+6(3-1) -7 (z-3) "o

' 
-, L,f +3U-1) - t (z-r) " "

-qx+q+jJ-6 -rr+,+t1 zd=)

-')

-)

-qY +Jb -r+ =-)
;;4-+':::':

a+b+ c; tl -3 +1 .5

c.tra.y ;J z" t
0Ar-+ad(q

J"-

ao-J
u-tal'

I -t ---l7f* L L
Jq.5

rv
9-X -o
--7
c? 1.

sa

? ' PQ xPa- lC-

-L
-1
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=\:.

5_
10

-4
-3
8

J
o

,Y

; Exc.q!\
,st1 L 2rr-y,' 6. lim 'i^ :-' 

t".yl-io,ot 12 + 2g2

(a) does not exist

(b) 2

1(c) --2

(d) 1

(") o

-fL"- fu, lrmrb '(" r,4 n1u"tr', '"? s" tlt.s-

grr.rr ,tizn,r Lt" nit e1trF.

el,,g xz" :fu-,",,
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-.-, fit,L

tB,L T. The function f (x) - # is continuous onr'+a'-4
$-rx 2 a k

ort,l

az
z+J -Y to
t*f tt

(u) {(", v)

(b) {(",s)
(") { (", s)
(d) {(", s)
(") { (", v)

x2+a2 l4,y>2x]1
*+g2l4,y>2x\
:x2+a2>4,g>2x\

(correct)

-21x <2, -2 SA !Zl
*+a2>4,y>2x\

f3t , Qevra.r Exc , c\ 11 , Y<6<- 161

8. If /(r, il: -+r+y , then foo(r,,A) - f,,(r,a) :
. (x+:).1 -z'l* - ----z--

'rrcc - (?a)'
t7;8

(u)
@+a)2 .f

rJ rcrc Q5'b)#fr
,,2(x-a)(c/ (r + sr

_,
(a) 

t, ruf
(")6h

(xg)'

-/-
("r)'

, $r)t',r) -t*rtt,1
z/

i-

(t *'))t

a (x +3)

(x *l)'
I-

'TGr

-7\
@,
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9.Letz-ye'.lf (2,9) changesfrom(2, 1) to(2.1, 1.05),thenusingdifferentialsthe
change in z is approximately equal to

[Use the approximation : e2 x 7.40] dr'az=t-l-2:o.l
dg ' A5 = l'oS- I zo'oi

--f,od** t JJ
(a) 1.11

(b) r.o1

(c) 1.21

(d) 1.33

(e) 1.25

(")

(d)

(")

x:scost,A:

Jz--C-d*+luJl
=5#J**iaY

-.t

da " r."L 1''r) t j 6o os)

-\t.-(o.t5/ e

tsz x de

=(o'15) 
(?'\o)

= l.\l

,.,',, ilL
f '3's ro. Let z: 12 +a2,

equal to
The value of ff *ne, s - 2 and t - [is

r--rbT.
sraC!q)

sin t

--a

,* -j
\/\ $:

2 __{iJ-z. rz.# =4
(u)

(b) 2+:-
0r.

15

T
t7
T
5

8
15

T
3

8

correct)

?l
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2x-
art

( o$t

)z D:

" 6'aT
- (a*) .

= 2{-z

, SroE r
* ta$ '(- o. J

"f'--..,
\6-\ \s

-ks

?L-,
O, I

s=)
t.I'1

.t +
l--

.' -!-t-a
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(") zt/2

(b) 4

(") sr/,
(d) 5

(e) 5\/,

(u)

(b)

(c)

(d)

(")

1

5
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11. Let P(1.2) and Q(2.3). The {\ectional derivative of g(r.y): 12 * A2 +l at P
in the dircctiorr of the vector PQ is equal to

= l4trl

(Jx/eJ)

<rrl)

D S(\4
Pi\

Ptr\...-
lr pqll

. t 1.....t",-tri

'9,8 . r[I.Jl {L

:l':

.' 12. lf ar tby * cz: 7 is an equation of the tangent plane to the ellipsoid
12 +2y2 ! z2 :7 at the point (1,-1.2). then a !b * c :

-L. L
YFrr/{la = (3arQ51lZ), F = zr-15t-1-}

{s'r1; .

"j"{[.
, V3(trz)

__ <2A)

1q
.lz Jtz

-2
-4

R ,vF ().rz) , <2t -,1t \>

e (2-, -t{(tt0 1\ (z-z):-o

(rt-r) -ztg-tr) -ta(z-a) ao

,c *t - 25-r +43 + :6

{-a)+14-. ?

e.+bt Cz t-) +x- a i-

-_o

>l

=\

p& = 4t-,1.1-2\ =- '1, r>
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13. If (o. b) is the orrll' critical point of f (:r.y) :.r2 +.t'.y * ;a'' - 2:r * y. then

232. Itlath 201, Final Exam

(a) / has a relative minimum at (o, b)

(b) / has a relative maximum at (o, b)

(c) / has a saddle point at (a,b)

(d) a+b-1
(e) /(o, b) - 5

Page 7 of t4

f-=o
f5 ,o

MASTER

(correct)

) e:I- +) - 2 --o v (r'|

o | *+5+l eo ^--' ( 1')

=.) A -] t., -:) lC:3

'3c=-q
f6;el

f)

, {x6,1 , 1, t:s't, {^o-' I

,P9*i
D (^,") . lar-* %-\ 

= \2\-

) (1,-,4) .I 
,t 

" \ -, t
t,, {r,-t) '

I..-/) ^ -0r"4
"ts 

(3/-q)

14. TIrc absolute maximum of

f ('"Y) : 12 - 4r'Y + 5

otr tlteregiotr.R: {(:r.y) : 1 < r < 4. 0 < g < 2} is

(u)

(b)

(.)

(d)

(")

27

15

-11

-6
25
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^,, #S CqX,z)
i '3 

1 f S. The minimum distance from the point (-1, -1,0) to the surfass 2 : !/T=Zi=q
is equal to
(Hint: To simplify the computations, minimize the square of the distance).

J'. crc*r1t 1t5 1r )at (z-o)'

(u) r/5 Srr'd= @+rf + tlt'f t t-rx-'5

f (",A, z) : 12 * 2Y2 + 322

subject to the constraint x-2y*62-45is
nc*l:.,d36 l^'.5oqg

{*-, }

correct)

@ rt l* = l(x+r) -z :o
-) 

(rc,5; : (ttl o)

@) lrt .F3 a .rty+r1 -2 :,,
(d)2f .*no= z; Bsa.2, &.92o

@ + 1,*r, . f,o'P,: - $^" ='
i) 1or..1 ,Q)o \:, m'r. *! (ord

(rr(qal = 
r>o 

f=;,.r =r 
(r11,+) z (9 o1 r)

.- >21'

,;: :::;',.,"-'f * Lt-,,1" = \+1+r:3

:r d ='.I3'

-v -erci[)

9'3 
t" 16. The minimum value of

,ra --.1 . I

t5 r) . r-21

62.) , L

2-25+(trQS"

-'r2*6) --9t :' z

7

" {.rtt Z-7 . L,tr ja'-E-.

A

^.2.(a) 135

(b) 115

(c) e5

(d) 105

(e) 125

4a ,13,
{4.43.
3"

-- l+a
-,2

) (L.l/-l z$ 1't, ()

^ &(1t+'6) . q + lt +a%e)' Ll tlo I = 
I 35''N,,m'o'at^vtlt'a'

. 9 E,".- { *^yt'crbtl(ar5 tv6eva\'or cr' lonlt J flt svq^

' oion-l e'1 , (tsr o1d'1r on'fle lb,..- * .--
lt6trv t "' 

g,ra,rlo) t ts""lo2t > l'('
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(r)

(b)

(")

(d)

(.)

I r2 rY
= J J cc.ltij}ldy

o .6 r

,1 (=t

{r13' }^ Jr..

+$J*G 15

alt

{r+3e) ' 
t-

(i/"-,) =

[MrsrER ]

x=$ -r 5= 'l-"'-

Ji-r)

26

9

3

26

T
I
-(3'
9

2u-1
I,
.L
1

z

=J
I-G

_.L-1

.,i .E
=J )*'*rl o,

oo

( er -r)

--,8*4Ls
s,ill. I
Y' o2 o4

,, 
Jo J,, I@,ddxda - R,s-' as)ia

(u)

(b)

(")

(d)

(")

,/i

IN"
rrt

l,u'

l,*
r12

t:
I,'

r2

l"

I,^

1,,

1,,

1,,

I

f(x,s) dy dr

l(c,y) dy dx

f(x,s) dy dx

f(x,y) dy dx

f (r,s) dy dr
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f 1 f lj
19. I / to.,'+Sy't)rlrdu:

Ju Ju'

Page 1O of 14 I-MAsrER l
I

I
o

t

3x'+5j
[i)

"l )y
x3.,

t3'trSY JX

3'* rt ))
t+(

(") 2

(b) 0
(") 3
(d) 1

(u) a .?

,,, :45 l,i1

i,,r, ',
20. The average value of f(r,a) - 2xg over the triangular region with vertices

(0,0), (1,0), (1,3) is equal to

correct)

3?- z

(u)

(b)

(.)

(d)

(")

,
6

=5
5

2

1

2

2

flreo1 . )'t '.
[: .-rg-a{-Sl, .r33 (3rI ([e rn

oce. 'J p
I _rI

? J l'*, atgdr
6

^l -\'3x,> I z\"i j ,.5J J,-
J"o1.r5

z I st'a* =?'=' ?3)
d

L c I =g3! r' q 1

AYci.

rl

i"3ac
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21. The volume of the solid lying in the first octant and bounded by the graphs of

z:4-u2,u:r,a:2
is equal to

5. )(
ll-2

,(

l; o5XS2t711+-L

(")

(b)

(")

(d)

(e)

4

6

t7
T
22

T
32

T

corect)

v, JL (q-:e) dR

,'z
=JJ(qi);l:e-
"xJrr

, j ..'- )t'{'^ 'r'
f, s,_E -(r{r-}xil-t
,t rtb-tix++^t1d"

'r) \ -j 
.Z

, +,x -'i * l"'J' :

- 32-z\+\ -+ = f-3

At

9]-r*E =ti-t-*
3la

-4
-.,, #Z.i

6iv I' 
22.

f:l
:-' lt o!(-<3ra*o<T

(u)

(b)

(.)

(d)

(")

tilz

=f
18

9

36

6r
hr
T

3

[ (rr,re r-rsuD) rJrJo
) w----"-------- .o ("oo+s'tte)f

I - {z'. f-l
(aso+ s'ne1 a J1.o

dl'

=of 1(ae1s'ae) 49

aa/.
(s rnD - c"te)).

I r - t-'))
z

=1

=1.
=1

lf R: {(x,y) : 12 + A2 l-9, r > 0, gr > 0} then / l.O *ddA -
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-, x1+ 3t= I 6

-t f.9
I-MAsrER IPage 12 of 14 (,

; i-z =e
)z:-4,

).'[-rr'-r'

.',t fi zs

t,?, 23 l:^1,*
..r-. f s h

,c *O <f
cos(r2 + a\dyax -

(u)

(b)

(")

(d)

(")

lr^ lr^ 
r cos(r2) dr do

lo^ foo "o"t \ a, ae

Ir" I_^, 
cos(r2) dr do

n2r 14

J, Jo 
r costr2)arao

[. Ir^ 
r cos(r2) dr do

\6.rJI
O6

'll

=[
.>J

(o

h

,I

s(( ) .cdrJo

fcl*.Y1 )e le

paraboloid z:12+y2 and

(correct )

--:(z+t)Ga)'a

2-1. Thc volume of thc solid rcgion bourtdcd belorv bv the

above by the sphere x:2 +a2 + z2 - 6 is given by

O'|:flTff, dZdYdr r 6fe1ra I r-,

,'fz rJtl? r*+!f
b) J_* J_*= JJr_=r 

dz dv da

k)I-',EIf dzdsdt

@) I, |* I* d,zd.sdr

.--- €*t-L=u
,--z

,i-:"". .L
tf"-

-qh-
r,r" $J^ r ay' _fe-*a'

,* 
"t-' I ,, d5 

"k<--

-ft -,lz,<' < '1n I,* I* Iff'dzdsdr
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"=!)xL
U[^"f:\ r- e'

)n

E Jz- cu-
/-T

1-

tMAsrER Ia
e

J
lz
e

J

t

J
{

J

(h z) d,y dz dx -
I

I(a) 2ln 4

(b) 3h a

(c) ln 4

(d) Y
. . ln4(e) 

3

zL

The point with rectangular coordinates (x,y,z) - (-2,2r/5,4) is represented in

=J
I
.t

__J
t

=2

r1
a_z

dot

clt-

J'
,rl

4

.;

(n

(lt(

d:

I
t,

)(-

\.!-*L

i t*'
Adl

,[r -')

tht

26.
-1--q[z-spherical coordinates by 

^ _.E*.-e. -tr1lrz+-t e =.Ie
' ('':\- 'r'

/ '* -\ ' d'an g=* = * =-{t - o='+ s'n*

(u) (p,o,ol: Qtr/i,+,;) n;**',

(b) (p,d,ol:(art,+,;) .2,=?cosf a cos{:ti';

(")(p,o,ot:(+tz,'+,+) a +'+ 4osfsnf

(d) (p,0,il: (z'/i,+,;)
(") (p,0,il: (aJi,;,T)
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exci"trL/ ,, !(,)
27. The graph of the surface represented by the cylindrical equation

Page 14 of 14 MASTER

r2cos(20)* z2 +l:0
is

(a) a hyperboloid of two sheets

(b) a hyperboloid of one sheet

(c) an elliptic paraboloid

(d) a sphere

(e) an elliptic hyperboloid

:7 d(c"fe-sn''e) 't+{ =o

-r frf e - t's',f g *t+t ='
za,-z-

--) 
5- -S -+ ='- - -r

-\ -ri*i-f =t ,^\S''1'erh''-b'
(correct )

2E. I' I,* I* \Ftarz dz dv d'r :
D, .?,!z t o:5sG--,' ::rliil-i ^'*.1',f"r 

(p'z)

(a\ 2n =e4{*6+'T;e'so\i 
$ti

(b) 6r '' 
(correct)

(c) tr o 'r "t '*f:T r "ros]
(d) 8a 'n1-4fu .
,;i ; J-JJ ei,,prf rl)ne o ' ti]'6l- dlL

_ ll qs,nQd,ySo
- ' ,-----.:rai 

-- -
6ln '"o 

-, -"/,

b

,1b -r) '1

u;T .ldzr?-
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( IUASTER CODEOl CODEO2 CODE03 CODEOl
1 A D" C, E, B"
2 A B. B. E. B.
3 A E" C" C, E"
{ A C" E, A" A,
.) A C" E, E" E"
6 A A, D" E" B"
I A A, B" D. B.
8 A E," A,. D, 8,,
o A 8,, E" E,, C"
10 A E,. E,, E" E"
11 A A" E" B,, D,.
72 A 8,. 8," B," E,"
13 A B,, c," C,. A."
l{ A B" A,, E,, A,,
15 A C,, C,, A"" C,,
16 A D., 8," A," E.,
t7 A A," B,, A,, B,"
18 A E,, 8," A," A,"
19 A A," D," C,, E,"
20 A B," A," A," C,.
2t A C," E,, A," B,,
22 A A." A," E," E,"

A E,. E." E," 8,"
21 A C," D.. E," 4,,

A D,, C ,., D., A,"
26 A A"" C," E", D,,
27 A 4", E,. D,. A""
28 A C," E,, A," D,.


