Department of Mathematics
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MATH 0240 (Calculus III)
Midterm 1, Fall 2014

Instructor: Kiumars Kaveh

Last Name: Student Number:
First Name:

TIME ALLOWED: 50 MINUTES. TOTAL MARKS: 100

NO AIDS ALLOWED. WRITE SOLUTIONS ON THE SPACE PROVIDED.
PLEASE READ THROUGH THE ENTIRE TEST BEFORE STARTING
AND TAKE NOTE OF HOW MANY POINTS EACH QUESTION IS WORTH.
FOR FULL MARK YOU MUST PRESENT YOUR SOLUTION CLEARLY.

Question Mark
1 /20
2 /20
3 /20
4 /20
5 /20
6 /1

TOTAL /100 + 1




1.]20 points| Find the point on the line r(t) = (¢, 1 —t,2+¢) which has min-
imum distance to the point P = (1,0,2). Calculate this minimum distance.
(Hint: if @ is a point on the line, look at the vector PQ.)

The direction Vector V of Yo = (-t st > is (Ll 1y (CoefRicems of 1)
If Q is A Ppoint on Hha line which is closest 4o P- (1.0,2) 4ham He vector
v is 0r+k03°ml 1o P—Q'= /'\94/

@
Thay 7. P@=0, If Q=(t1-t2+)) Hham PQ = (kb)) -(1.0,2) = (t-1/4ts 1),

—0=> +t=2
We have:  (1-11)- G-LIFEA)=0 = E-N+@-1)+t =0 = 3t-1=0= Jc"'s‘ =

reb=(5+8) Pa= (442  d-|Pal=| '*q"'*=‘§_ -[=.




2. [20 points| Show that the function

B (a,y) #(0,0)
It ’y)_{o (2,) = (0.0)

is not continuous at (0,0). (Hint: Look at two different curves passing
through the origin.)

Comvider tha. Cuvve xq'--j . Clearly Yy Curna pomes —\'\\mwy{\ (0,0) .

T
% moreover oh X—>0, x:j--’o-

‘Al‘\ehx*o . 1 q—
e KX X T fim fd) = lim 7=
N Xe)= = wy i T(xx
Now, ‘F( X ) 7<‘+ xq' X +>< =0 ( X‘
lin X lim : —= |-

x20 ) x90 1¥X

B $(0,0)=0 #| so £ not Continuows o (0.0).

o £ _
( limid" olong Some Cuwwe going o (00) exists bul is e equal b £o).



3. Consider the curve:
r(t) = sin(t)i + sin(t)j + V2cos(t)k, 0<t<2r

(a) [15 points] Find the unit tangent and unit normal vectors T(¢) and
N(%) to r(t).

VZ'U:(CoSH') , Cos+), -2 S'In("t))

o const.

! 1 1 1
|rey| = (C;l(-!-)-\—CoSl(-\-\ (WD) Sinth) = H (Costh+sSiny) = VL7 seolar

Ttz YO = (= st = Cos @) - = Sin)

Ir'ibl
_ T s A=Sinh), —=Sin(}), - Cost
Ndy= T8 Tt = (Fsiod =Sinth sth)
T (o3
F Sin(), ——Sm(-l') Cos() T(‘h\ Siot4) + Cos (-\-) =l
(b) [5 points] Find the curvature s at any point r(t).
C\\a\nfu\Q
W an L ITw_ L
K4 = A —_——\Y'(-H\ z



4. [20 points| Find local maximum, local minimum and saddle point(s) of
the function
flzy) =o' +y° = 3y + 4z +5.

£ ooued L=’ fy= =0
x
C{'F\l = 331—-'3 'v'w':' ]
Solving Fhis Systew we g X =-1, Y=zl , i-e. theve ave

dwo criticall Peints (<,-1) & (<L),

. O

D= Ml: g]= 12x(-6) <o = (-\-V) Saddle Poin'!'-
o -

D=Ad[z' :]=\’L*é >0 = (-\1) locall. mox or min.

Sinc $,,70 = (1) is a locdl min.



5.

(a) [10 points] Find the derivative of the function f(x,y,2) = (yIn(z)) +2?

in the direction of the unit vector u = \/Lg(l7 —1,1) at the point (2,1, 1).

VF: (‘F/_"F\J l'Fz ):(7..)(: ,@n‘Z, ..?-——) V-F(?.,\:l): (221 QMU)I :—)-: (Ll': 0, I) '
det Pfo&uc" E

DfeI= (o) (F )= e T o



(b) [10 points| Consider the quadric surface:
(r—1)*+3y* -2 =1.

By looking at the cross sections/traces (along zy, or yz or xz coordinate
planes) determine what type it is (i.e. an ellipsoid, hyperboloid, elliptic
paraboloid, hyperbolic paraboloid or a cone). Next find the equation
of tangent plane to this surface at the point (1, —1,/2).

( it Case of kjFEIr\:o\ob
X=0 331..22_-_-_0 = Lﬁ‘j—%)(ﬁﬁ* Z2)=0 ~~~> Fwo lines

% =) 331_ 'Z-L:'.l = \\j‘;ex\o o\ﬂ\

In fact 337'__ 27': Cons¥. 1S l\j?fyr\oo\a (or in esp. (e of =0 dwo \in@.

gmCowh afegts (ag) G whidh s ean o hgperboles in X2 -plan

Cross sechonvin KN & X2 \>\0WA ore \"*j\’eﬂh\kf-
Tt is o F?A’\Jo\o';cl (in Lo, of ore shant).

Equ. of ‘f‘vxg,w-!- Plane 1o o level Swhae furdp)= Comit. of (ordeiZ) is:
q\ﬁ- (o] a

(145*' product
g2 - (F % 1YY TT) =0 i
£ -8+ Rd 2 Loz @) =0:

Vp:—_(‘Z(x-\), 6Y, —22) VP(\.—\:E): (O,-é, ‘Z\ri-).

(0,-6,-2Z)- (%1, Y1, T-N2) = -6(3+) - N1 (z2-{) =0O.

7
S\‘mv\\'-(:\/inﬂ we 3e,+= —gj -N2Z =6-4=2.



6. [1 point] Draw a cartoon showing yourself writing this test!
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