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MATH 210 Exam 1
October 4, 2018

Directions. Fill in each of the lines below. Then read the directions that follow before beginning the exam.

YOU MAY NOT OPEN THE EXAM UNTIL TOLD TO DO SO BY YOUR INSTRUCTOR.

e All of your work must fit within the boxes on each page for each question. Nothing outside of the box will
be graded!

First name (please write as legibly as possible within the boxes)

Last name

UIC NetID (the part of your email address before @uic.edu)

o A solution for one problem may not go on another page.
o Show all your work. Unjustified answers are not correct. Make clear what your final answer is.
o [Mave your student ID ready to be checked when submitting your exam.

Check next to your instructor’'s name:

Abramov Hachtman Kobotis
Dai o Hamdan Lukina ]
Datta Heard Pourarian
[reitag | Jones - | Rosendal B
| Greenblatt Kashcheyeva I Sparber
N i - 7 Townsend - |
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1. (15pt) Consider two vectors u = (1,0,2) and v = (0, 1, —1).

a) Compute Ju — 2v.

(

(b) Find the dot product u - v.
(c) Find the cross product u x v.
(

d) Find the area of the parallelogram which has the vectors u and v as sides.

o) TU-2V = 32010 1> =240, 1>

I

/3 -0,0-2,6+42>=/23,-2,d>

) U V=410,2>d01-1>= -2

-
—

B £l =/0-2)-
SISV IO R B
o I -
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2. (10pt) Consider the plane 2z — 3y + 6z = 1.

(a) Find a vector normal to the plane.

b) Find a vector equation of the line which is orthogonal to the plane and passes through the point
I & p
(1,0,-2).

6) N=d2,-3% b>

6)  rlt)= 41,0, >+1L2,73, 6%
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3. (15pt) Consider the vector-valued function.
r(t) = (10 cost, 5sint)

(a) Find the derivative r'(t).

(b) Find the vectors r(t) and r'(t) at ¢ = /4.
(¢) Find the angle between the vectors in (b). Leave your answer in exact form.

_——-—'S{
) v L) =
5\ =g e B _Sﬁ z . //(:’\Uri SHJE'B
{') }/(HC[):<"O LoT ) AL I o 7 g &7
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O T(E) TE)- T, T DS
_gs-p v B = S0+
2
T 5 L mL . O
5 V— T -V
— T ——— =
e (%)) = J GeE st -2
e & - 75/2 2. 5 3
e o
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4. (10 pt) Suppose an object has velocity given by Vi(E) = (21,12 %),

(a) Find the object’s position function r(¢) if r(0) = (0,0, 0).
(b) Find the object’s speed at the moment of time ¢ = 1.

(c) Find the object’s acceleration a(t).

i I 3 ,
&) T[4t - 250, Sl

L5 : ,
< ¢ +C3 D
V(0)=4C),Ch, 5 +(3> 20002
|
(=0, ¢ =0, Ca =73
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5. (15 pt) Find an equation for the plane containing the points A(1,1,1), B(1,4,3) and C(—1,2,1).

71/_22"1< = L,(F//.}"'/> = & 0, '3/ 2>

BE gl 2-0, > = 22,1, 05

— \T
A@X/%C(, = !@
-r Ol
¢ (@“2)’5(@7*v)—52[of~5} =
1*2/'~‘/7/é>

™~

e _—

E 2 (-0 (y - ) tbl2-1) - 07
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6. (10 pt) Find the length of the curve parametrised by

r(t) = 5cos(t?)i + 4dsin(t?)j + 3sin(t))k, 0<t<2.

Ht) = St t? 11/4) =2t -8 sin 42
9t ) - Y fim L™ al(t)=+2t U (o1 £

hie)= 3 fin(t?)  h'(t)= 2t 3H~2"

FIE) = {106 B 2, 18 oty 6¢ et

L = S1o0Et ft i b4 L o 3t

Vico¢r =10t

_62_

L= [ lotdt = 0% &J;Efv:zo
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7. (10 pt) Suppose z = z?y + €*, where z = cos(s — 1) and y = st2,
0z 0z

Use the Chain Rule to compute s
. ’ b
2, =lxyte

~ L)

QQ;,:__(—gux[s~£)):;&”‘/§*{)

7t
o

9X e fs-1)

= (s-t

24 = t° ot - st

% fzy%ﬁe )[;ﬁa‘m[s-—t))-erl{;? =

~(2co(s-t)sit+ P s (s-4) a5t

2 a XY @& Sed Ve v Toe _
92 = (ixgre’) B (s-t)+xust
Cor (5—t)
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9% & co  (




2BFCB64D-3FE9-43EC-AF9A-7F19288D3038 E E
exam-1-3afdb
#642

B
9 of 10

DO NOT WRITE ABOVE THIS LINE!! E
8. (15 pt) Consider the function

f(z,y,2) = "V + 2%(z + ).
(a) Compute the partial derivatives of f at P(2,2,1).

(b) Com_%ute the vector %, where O(0,0,0), and find the unit vector that has the same direction
as PO.

(c) Compute the directional derivative of f at P(2,2,1) in the direction of the vector ﬁ

Gzla :-@%LCL 2 * fz:(y"fg)&
he(220)=¢ +i=2 :

1PQ =/ 9+9+1=23
— PO
A | >
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