Sample Midterm I for Math 105

Lo Let z = flz,y) = a2y

(a) Sketch the level curves f (2,9) = 2 with 29 &= 0 and 2 = 1.

(b) Which of the following two surfaces corr :
. 88 COITeS he pr - S Decide and justi
o of the respond to the graph of f? Decide and justify

‘ (¢) Find an equation of the plane passing through a point P(2, -3, 7(2 30
with a normal vector i =< ~1,8,2 >, ’

(d} Does the equation 2 — Oy — dz = ~122 describes the same plane in
{€)? Justifly your answer.

2. Find oll critical points of the function
fz,y) = 3% — Gwy +y* — 9.

Classify each point as & local maximum, local minimum, ox saddle point.

3. A company wishes to build a new warchouse. It should be situated on the northeast
quarter of the Oval, an expressway whose shape is given by the equation

.'.'G?' Ayz

I A |
9 16
Here 2 and y are measured in kilometers. From the company’s point of view, the desir
ability of o location on the Oval is measured by the sum of its horizontal and vertical
distances from the origin. The larger the sum is, the more desirable the location is. Find
using the method of Lagrange multipliers the location on the Oval that is most desirable
to the company.
Clearly state the objective function and the constraint. There is no need to justify that
the solution you obtained is the absolute max or min. A solution that does not use
the method of Lagrange multipliers will receive no credit, even if it is correct.



4. (8) Let f(w,y) = (8 — 2® — y*). Sketch the domain of f in the
my«plane and find fou.

* (b) Bhow or disprove that there exist a function g which has continuous
partzal derivatives of all orders such that

go = 099829y and gy = 2"

f ;

: Let 1t be the semicireular region {2 -2 < 9, y >
1mum values of the function

> 0}. Find the maxiraum and min-

e, y) = 2% +y* — dy

on the boundary of the region R.

'ﬁ . A function f{z) is defined on the interval [2,4] as follows:
f(=2) = f(2) = f(4) =0, f(0)=4, [(3)=-1

and the graph of [ consists of straight line segments joining these points: Compute

the vaiue of the integral )
f flx)dx
-2

? . Transform the limit of the following Riemann sum to a definite integral:

1 .
}“I*&Z;ﬂu— ky?



ﬁj@“’{)’iv"’\o f(‘“ g&m]&& /Mqoiwm 7[/%({/5‘

. ,)/ e
( @) Fo= »w~7>
}i@j___w/ J 2=

T X

ST :
22t | [eT=l

TK«& /gﬂwﬁ VL rf{%“j) Loy 07 ﬂtdﬂ Y- axis
fmh {'Lﬂ ﬂa aXis, g s )@M/J ANV, f/({x j) (

Lo 7S /f fﬁ Z”ff\fﬂ 2 = ,7( prk s 7//7/(

gt

by Sive /(W17“/(WM6<‘3&< | the W(MF)
ot gl grph oA e, h gufoe

ot gt T
ce) Cins /f(ﬂ/ Z)= ) s 3é W‘%,W‘m ﬁ( e

(R
L (%-2) 43 ()2 (2ol )=
oY -~ Fxﬂf“/?/”fll 6(

>/05 b comm. zdw strak ek frver by o

Wﬁ;{]rf'} lm( b -2 R L o 9(2 ¥ ,f( ,)) |
| v




(ot mﬂ [wwb /w 7@:,
___________ w1
Txo) W {6 ” M F’” fy | oo
(‘*‘“f/ “"i) 6 —f A B S/?Z{;J v ¥
St /7"57"‘/6‘
/
/( W}f’%ﬂ 7{’&3 ?((X/ﬁ” 7 ’/lfj'(l’", o, K=v o Mz
= N =2 ) ek ()22 =S
H’r]\j‘?/ =) g = %4 (~) =) Y {)é) 7
I S i
P/a (<) (3) b ﬂ?fw?j«; 74_6, %Elx‘, | (\;(m A Mfiy ff;
V4



4 @) The  doweir /f{ , 1) w((&*rfc_?]/
\,v{mfx LA ﬂ( M vvb in R hich a2 |
odi, e cirde q(w] T o

" {?"“ - X"'ﬁ-v‘;;;“ r P
~if z*}(»n,"j (7;)(}"7%)”
A Sever AT |
(h) s fo ™ fww%ﬂ”‘ MHA tle Wﬁ/ . ansk

WRRLC1N /élWﬂ\ q(;j 277( —{WW/ jn ewl (oKX
Gy =y (1= 11" 4 qagq " I

e



7
g O 764* %f"“\'@r’m&. %A 97 /(K?’JX’W:CL 1z
i promdey - ORZ 0 I *
s, Je0)7 0, )00 |
g10)=/re0 0 2 0=F . [1E)TT ferg-1]

ke e R

o<OSA

0;/\ ‘”{ﬂ{“\ /Q”’(*Q Vﬁ”‘”‘m /fV“’Y v i?h &/th/:lj!ﬁiw/’d: O pad HEHL /g
A K )z XS -2ENSH | sbch Aoy mex. wabor (32,9 ] poud

oy e e o phove |G i e oK valls o] o th
e puin. wﬂm ﬁf o A W”ﬁ? ¢ i

/

b (4o [faxe | gad \Z

L goq -~ oo l=brl2p




