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l . ( 10 points) Find the equation of the tangent plane and the 
vector equation of the normal line to the following surface at 
(1, 1, 1) 

pc1Nf (I ; I J I) 
o(x-,) - 1 (,- 1) + <-J ( i - 1)::;; o 

xCt ):: _1....i o t 

ylt )-:::- _j__-lt 

2-lt)~ j_+<..Jt 

I Tangent Plane - 3(y-,) t '-I ("l-1) = o 

I Normal line rCl) = Z. 1., j_ - 1l , i +~D 

D Work on Scratch Paper 
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2. (10 points) The volume of a Peyamagon is given by 

Suppose you're trying to measure the volume of a Peyamagon 
with r = 2, h = 4 and width w = l, but your errors in mea-
surement are dr = 0.1, dh = -0.2 and dw = 11!1!1!fi. - o • / 

Approximate the error in finding the volume; express your an-
swer in terms of 7r 

( 

I 

I 
"- V Vr d r + vh J. h t- v., d \JJ I 

" ( ;; ( l.r) w) ( Jr) + (~ r' Vi )ct h +~ r '~Aw} d VJ 

1f (,i)(~)t/') (o•~ -1- if &£")(1')(-0•0-+ n-tz)CY)(l'.)(-0
·
1

" 
y · _--3r' 

O·½ TT -+ (-o-~)7r + (-l·l)lf --
= 

I Error in Volume [ 6.V ;::: (- 1 ·q_) 1T 

Work on Scratch Paper 

I 
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3. (10 points) Find ~; at s = 2 and t = l , where 

Z =x3 + xy + y4 

s 
X =-t 
y =st 

\ 

t s 

= (x'+x7 +'f~), ( ( ), + (x'+x'1 t'f J) (st), 

- ( 'l X 1 +'I) ( -1, ) + ( X -t 'i 'f ') ( S ) 

uur IF _, = <- ANb l=, Tl-'E,J = 3... = 2 .A"'~ y =5l= ri)( 1)~-2. 
1:- I 

( J ( 2)' + z) (-+) + ( < + 'i ( 2 ')) ( l) 
= ( ) ~) ( -l) f- ( 1i) { l) -= - 2_ + 6 - l) O 

D Work on Scratch Paper 



Dt-i
1

- 1) == --fl-~ )=(12 )~ (- ~) ,_ =/4<-\ - IG == )z'? >0 

-~ I< 
A M, P '(>(_ ::::: / <. > 0 l cc A1l ,-r (/'J 

- -::::: / -Y -t 1 = - 1.. f ( - I) I) MATH 251 - MIDTERM 2 5 

lo, o) 

4. (10 points) Find the local maximum/minimum/saddle point 
values off and the point(s) at which ,they occur (if they exist). 

I Local maximum bNE at bNE 

I Local minimum - ).. 

I Saddle Point ' 0 

3 

=-> '=- >< 

(x 1/-:-X q 

I 
O ! < Work on Scratch Paper 

--l.) -0 -= O -{-lJ) 1 
- IC ( O _5)\)\)\.t fc l;vf 

(1,1) b(I; 1)= 1~-1~} = (1.2/-( - <J)'== ilt~-11; /,-ii'::,o 

A/lk, r x)( 'c. 1< ') 0 L C(AL M /Al -2. 

C&U.L&E .. r ·s, , 1 ~:Mi:_: (j + ' - l. 0 

I 

( 



0 

5. {10 points) Use Lagrange multipliers to find the point(s) on 
the ellipse x2 + ( ~) = 4: that are closest and furthest from ( 1, 0) 

p1crun t i( cpT10.i•l-) '+t+)"' '1 

I Furthest point(s) I ( - / r\/() ANb (-i,, V-) 
LccK ,Af 2 ', = ~'1 Work on Scratch Paper 

==3 2 't - _\ "t = 0 '1 ( <-J) ::::: ,o =) y = 0 0)1. _,) = 

';) (A (£1 y =O TH[" x' -1- ( Y/<) = LI -,) X'+o = 9 -~ x~±, 
WHICH GtVC:5 ( <? 1 o) A>-t> (-<1c0 
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