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Math 3298 Exam 1 
NAME: 

1. Given three points A(1 , 0, 1), B(1, 2, 3), C(O, -1 , 2) . 

--.,:) 

(S c =- < 0- I; -(- 2-/ 2- 3 > = <-L- ~ ' -I) 
(b) Find AB + BC, 2AB, AB · AC, and AB x AC. 

SCORE: 

~K' kC =(z.,l-l{-t)
1 
2·(-t)-O·~J O·l-l)-2(-t))::: <tt/ -2-, 2) 

@_, (c) Find length of AB and area of the parallelogram spanned by AB, Ac. 

~ J 1.- 2.- 2 .,..-;: 1 ~rs \ -=- o + 1- -+ 2- -== r-J ~ 

(? 2. Given vectors a , b . Find (a x b ) · a. 

L ~ ~ _. 
~ .'\A.~ 0-vX. b _j_ fl. 

@:., 3. Given two unit vectors u , v. The angle between them is rr / 4. What is u · v ? 

~ ---> ~ ...... , y ']_ - .J 'P-

l,Z • \l -== I tA f I v 0sJ 4 -== Ur::. t -~ 
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4. Find the equation of a line passing point P(1, 2, - 3) and parallel to another line whose 
equation is x = 1 + t , y = 3 - 5t, z = 9 + 2t. · 

J\ r cr'f tG_ ~k-L l.--) < t, -~) -z-- > 
p 0 ~~t- ( l ) ~ ) - 5 ) 

')(-=-I ·+t-

b :::: -71: - ~ -t- - {)(I< ~cA 
Z:: :-3-tl/C; 

5. Find equation of the plane which pass through point P(2 , 3, 1) and parallel to another plane 
X+ 2y- Z = 0. 

~ al.\- 4- f;l,_ k ~ ~ (._kc 

~~ ~ r~yU_ ~ II -t1._ &-nvvJ';\ fL·~ . -ek 

~ [ $ro ~ ~ ~~v of- -t!:z ~Lv.~ 
I · ( X - 2--) + ~( ~ -}-) ~ i-( :Z. «a-1 ) 0 

6. Find the tangent plane equation for the surface x2 + y2 - z2 = 0 at point (1, 2, v'5). 
• 1.-- 1. 1...-) 

v ( >< _.t ~ -+ =c- = < 2/)(, I V~ l • v-l: > ::::. < 2. ( lf • ~rr ::> 

-if.vt- ,j~ 4 " c; 

~. 7. Find the point in which the line x = 2- t, y = 1 + 3t, z = t intersects the plane 2x- y + z = 2. 

I J 

2-X~~ ~ -l -:::: l. 

'f. ~a- (, ;;. l-t ~ 1;::;... t 
~ z (2.- /t) - ( t-t> 3 -t-)-+ -t ~ 2 

z--t" VJ ' j_ 
~-4-t::: L. ~) ~ t:; 4-

2 ~ t\-1-.u 0-'ow- pi- c{ ~ '#) 



,. 

8. Make a rough sketch of the quadratic surfaces, and give their names (i) 4x2 + 9y2 + z2 = 1. 
(ii) x2 + 4y2 - z = 0. 

( l \) 
I I 

9. Find all local max:fmin for J(x, y) = x2 + y2 - 2x- 6y + 14. 

+x-= 2-X- 2- -- o 

~ 
f-~ -= l~ -£ =- 0 

hu ~ ~ = 0 

02-\ >ti 

{f 10. Find global max/min value for J(x, y) in last problem on the region E if you already know 
~ that the the maximum value and minimum value of f( x, y) on the boundary of E is 24 and 

(l;3)tt~\
~f (l; 3) ~ E 

0 
~ )·LL~I ~ \T~~ -c:, uf I lM•h ~ lf. 

~ \}JIM_ .:. -vt) VvV' "k \' ~ ~ ()~ ~ k bow~ 'J, ~ ( \ / 3) ~ £ -::;t ~ ~ ~( 
6( b 11. Find the directional derivative of the f(x, y) in problem 9 along the direction u = (0, 1) at @_ point (10, 5). 

j)ii; f"' vf. ~ "' frl {0 ' r-) " 
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12. A particle moves with position function r(t) = (cost, sin t, t) . Find its velocity, speed, and 
acceleration. 

) 
\ V \ "" [ <>, "1-~ c,., 't n"-

~ ~(f) -= ·-v 1C-tJ ::: <- (,o'l{- 1 -)v \k, " ) :;:- fi 
~ 13. In above problem, find the tangential and normal components of the acceleration ar and aN. 

~ L I j_ ¥2. J_ ·r ctJ -::: <:-11-- $,vv&/ (v~ t: 
1 

eF" fi > 
=n n ~ <- -tY't" ~~k~ ·lw'\ _ () > ~ tTt-t-Jt = ff 

Jl~~~ 1• = ~ "" t 
II --

V=-0 

14. A particle starts at the origin with initial velocity v(O) = (0, 0, 0). Its acceleration is a(t) = 

(2, 1, 0). Find its trajectory r (t) and the distance it travels from t = 0 to t = 1. 

\J = ~ li.cnJ;t~ -+ C =(t.t ,. t-, o) -t C 
__,. 

D -= v ( D) -=- < 0 - c.) 
o)~ c ~ c_::-a~ v=(vt )-t) ()> 

~ (i) ~ ~ ~-t)Jvt -
---> 

0 -=-- r(o) ::::. < 0 J (l l i:)> +c... { ~ <:~ -==-o-u (~ = <: ~e-, c~;,e-1 o) J 
~ ~ \~I(,{-) \ cU- ""l ~ J 0-t t-+ t L dk ~ L' T? t- M- ~ 
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Math 3298 Exam II 
NAME: 

~ 1. Evaluate the iterated integral 

f11x xydydx. 
lo x3 

SCORE: 

\ 
\ -- ( J_ 4- J_ 55- ) \ lt~ - '!... 

/{ 0 

I 
/[ 

? 2. Sketch the region D of the double integral associated with the iterated integral in last problem. 
Then change of order of the iterated integral to dxdy. Evaluate it. 

l J . I ~~ 

I L ~ ~ Y:J.l•ctt 
l- I 

--~--~------" )( =o t to ~ ~" ( ctd )__ t H ~~- 1,_\ J r 

t Ccf>- ~l l !~ = ~ \ ~ ~r_ 4 ~")t~ = ~( i- ~l 
:=: ( 0 b !1 1 3. Use a Riemann sum with m =In 1 

= 2 to estimate the double integreal 2 2 dA 
D X +y 

where D = [0, 1] x [0, 1] . The sample points are chosen to be the right upper corner of each 
sub-region. 

;, , 

1 

.. 
' 

l + ( t ) l) ~ f ( l /. t ) -\ +c ~~ {_) -t t( \ I { )J ,6 (\ 

= b. li' I -\-

I \ . 
j... - + ~+~ + ~) 

'!< L+ I t--1' ~ 
, L{ 

l% +j_ 
4' . - 4- l ·- -t 2--t ~)- + - ..---:------

2. y..-o 
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·:::{ ( ~~ -lJ 
~~·Given 

{
1 j..rx dydx + {

4 rvx dydx. 
Jo -vx J1 lx-2 

Sketch the region of integration. Then change the integration order and evaluate the new 
integral. 

?.---rc~ +2 - ~ ~ ) J d ~ ( b "t vJ - f ~ ~) I 
__.I - ( 

-( 
= ( z_ -+-4- - ~ ) - ( t - ~ + t ) 
- , ...... J. - q -..!>-2. _ _L 

'2..-

q 6. Find the volume of the region below the surface z = xy, above z = 0, and surrounded by 
( planes x = O,x = l,y = O,y = 1. 

\} 
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~ r 7. Use Lagrange multiplier method to find the minimum/maximum of J(x, y) = xy subject to 
the constraint 4x2 + y2 = 8. 

f )( -::: ~ f 'J ::- >< . ~x ·= cr-x ~ a ~"' ~ 
tS) Le.-i''(Ct""'P-- ~~-lh'~·W ~~ J_ 

~ ~ \ ~ ~ CI . ') if X = o ; tL h ~ =--"' G' :., "'"' scJ-.'> [-tv/._ 
X -= t · z 0 (1) +Jivw\ _ ')( :\-; o, <;:~,~~~ . ;1- CC\ ~ ~ ~~ 

4 )( 2- -t- 'J '\.-~ g ~ y; = 0 . c.vg~'h . 'J s. v' ,· tJ ( "-' w 
~8 )\-::::.--1 I~' ~ A-di\_,~Q> )(-=~·?6qb~~: 

"t y.. . , r 
rk6 ,\, ~ C£ z ~ l--- ~ ~ ~ = ±-. 2..., . . 9 lf = u,~ t ==> f.. = .±- 1 

f-u vv{ I~ 1:-..- ( :t l / :t. 2.-) - 2. =- ±( I I 2- I ::: fc- r / - 2-) f'V\.C-'1( . f (-I/ 2-) = f-{ 2- I-') -= -2 r'(J ~ 8. Use double integral in polar co rdinates (o find the area inside the cardioid r = cos 0. (Sketch V\1\l,V\ 
the region first to determine the limit of integration) 

1 rh ~~ - ~ Wf> 
. A( D) =- ) ) l JA "' ~ ~ y-J,yc,L& 

---m--~.....;--~ j) - :rc 0 
t 

3 (;a\f> !l 

~ 1-!f { r" \ cW = t) " CA> '-& Jv(} 
.... 1_., ~ .sr 

v 

l 1- c: t-19 Jt} ~ t ( e + i >' hb e) l ~ ~ u(( ~ -ro) - ( -f'tu) J 
v 

-= =f ( p C> c,,~c_G._ vrr+k r-J~~ f } 
9. Use the spherical coordinates to find the volume of the solid that lies above the cone z = 

y' x2 + y2, and below the sphere x 2 + y2 + z2 = 2. 

1,.- ").. 1.. 

sr~ )(-f.~ *i-:::: 2.. 

~ ('1,...-:::1--

~ 1.. 1... 1.- l '1,... J. l- z_.d> 
CoK.,Q._ : c-=- I r<-z.+j'\. ~ 7:. -:::- ')( -tJ ~ \ 0n ~ -::::- e ~--'h I 

~ to-~ <t -=- l ~ c(> =- * 
~1T 1L ({i 

\)= )L~·t.Jv=L~:)oe'-~,h~~rAt~& r. 

-= 211 ~~ ~.h4 ~ ~ (~ (ol ~ " 27\ (- c.r><V) 1:' t( lo 

= 2tr (- ~ +31) ' ~ 2 >/z -;- 2 ~I ( 2 i - Z J 



S,- ~ 10. Given the following iterated integrals 

!
3 ~~ {

4 
f(x,y,z)dx dzdy. 

-3 -~lo 

Sketch the region of integration. Then change the integration ordTr to dydzdx. 

f:--c o 1'\ z y tv(c.NJ.- . r r ~ 0- ) ~ v.. ~ \ t t. ~ / 

_j_ 
~ 

b-<' 

""""~ f 0 ~ 
M.x y.s- ·-.- 7.--( - ..-- - --:r:- - ~ -- =- - -X-= ___. -:: 

....\- ?...--I IN' ( () 
{.N\ ( G 

4 

q. 
-.. 
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Math 3298 Exam III 
NAME: SCORE: 

1. Given F = (xy2 , x2y), and curve C : parabola y = x2 , 0 ~ x ~ 1. Compute t he line integral 

by parameterizing t he curve. 

o s; t ~ I 

l 
2 

2. Check that t he vector field in problem 1 is conservative. T hen compute it by t he Fundamental 
Theorem of Line Integral. 

p ~ )<~ 
'2. 

& = Xz.~ -;=?r ~} = 2X~ 

~,~J fc)(, () > ~-t- vf ~ f-

t<"){~'W) -==-{x2~2. 

7l'-~'>. ~~ ~ ~~l~( T~YbV\ of i.·rvt- /kt~r~{ 

LF- J; "" t u (') J - tc y c •) ) = f ( I ' I) - f ( 0' 0) -== { 



3. Use Green's Theorem to evaluate 

fc F · dr = fc ) 1 + x3dx + 2xydy 

where C is the t riangle with vertices (0, 0), (1, 0), and (1, 3) with posit ive orientation . 

. (I 1 3) 

P C " ' ~ ) = ] 1 + xl . ~ ~ = o 

Q ('( • -~) -z J, X 0 ~ ~ ~ = 2- '( 

0 0 

4. Given F = (ex + 2xy2, 2x2y) . First , check t hat F is conservative. Then, evaluate the line 

integral fc F · dr where C: is r (t) = (t +sin 1rt , 2t + cos 1rt), 0 ~ t ~ 1. 

!'13 (b, r'~ t-~ rt-t-~ c..~ ov-t-

J ,'Wu~v-.+,: c.f~GJ a.bowt- X 

lft\N' r ~ (j; W"'-J (if_ 

F~ ~ ~~~ 



5. Find a parametric equation for the curve y = sin x starting from (0, 0) and ending at (1r, 0). 
Specify the parameter region. 

c 

6. Find a parametric equation for the surface which is the cylinder x2 + y2 = 1, 0 ~ z ~ 2. 

7. Given a parametric surface 

r (u,v) = (ucosv,usin v,sin u), u E [- 1r , 1r], v E [0, 27r]. 

Find its Cartesian equation. 

X -= u Go-'S v ~ (nnVICL,& 
2. 2. 2.. 

G ~ 
' ~ 'I<+~ ~ ()., -= Vl~<~V 

l = ~l,~\..A cr 9 · ± S:~ '""J x'+~1. = ~ <), 'Y\ Vl ~ 

= ± .;; ... j x'+J] . 

(X, 'U) E:- _D = [- 11, 71] X [--rr, 11) 
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8. Given a vector field F = (exy2 , eYz2 , ezx2). Find curlF and divF. 

Gvvf~f~'lxf =<o-2.e~z-)o- 2e.ct<) o-2e!~) 

j
,_..,.. :a . - 2 ( e '3 ~ , ~ x, _p--~._x___u_~ .....!.>---J;:v -r: = e'~..,~ + ~ 11 e1.+e.l,x 2 ' - ---

9. heck wh~ther the vect<'rl- field 

is conservative. If so, find the potential function J(x, y) such that F = \1 f . 

F > l. z. X 
~ -==- 3x j + ~ :;> 

~ tf. j) $' -+. -v f ~ r- .. 
+(X. ") ) :::: ~ ( R v1 J -tl 'I( 1~) C·~)( -= -x· e"' ~ -+ X.}._.~ 3, + d ( ~) 

fktv- fJ = B + S XL~ 1.-+ ~ { ~ J . ~~~ ~,vd-- l, ~ 
i 

S(J)-:::. a ::::? ~(~\=-0 

10. Find the surface area of the upper half sphere x 2 + y2 + z2 = 4 and z 2: 0 by surface integraL 
You need to parameterize the surface first. (hint: using spherical coordinates as parameters 
is easier) 

"::> : 1l ~, g ) = < 2 UJS e <> :~ o/ , 2 ~ · ~ D s . ~ c\;. 2. en ~ > 
( ~, e) E:- i) = [ o) ~ J x [ o, ·"trr) 

"2.1f If 

( ( s \ = ~ r I J <; ~ I~ I., xr e I JA = ) ( > 1!- (.'k4 ~ + ~ 19 
g j> o lo 1L 

y cp ~ (z u n9 ~ f . z, s \ ~ e w ~ , -2 ~ \ k ~ > =- ~ 1f . t . ( - ~V\ cP) l: 
:::: plT y B = ( -2 )\1\9 >.1--~ 2 (,_!,') l9 ~,kef> I 0 > 

~ ~ ~ iA 
Y ~ x 't t) == )-o:. e o-.o/ 2- s .l\-~ CvJ cj> , - 2 s .~-vt(> 

-2 s, )v~ ~-~ 1c~e s)uf o 

= (. 4-(,6)& <;,'~'~ z._ ~~ 4-s~h~ >,' ~, ~-~ / LfC-u'>cf s ~<{> ) 
4 

rrrx 7e \:::: lf( <;i\l~\ 


