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Q1 [10 marks]
Find the partial derivatives f,, Jy» and fy, of the following functions:
(a)

f(z,y) = ve™

bz ey xge” = (14 )\%56”
f f = xets (wgyned= (e e

(b)

f(z,y) = zsin(e)

‘FX 3 §M(€3) )07 = )\'@bwé&t’)

’F*J > ¢ cos(e?)

flz,y) = ["tsin(et)at
Fow) = FOO~Fly)  akre Flo) = tsinfe")
0 ch = F'YR) = xsinfeh)
foo= - FLy) =y sinler)
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N _ Sz 92

CQ3 [10 m ks]f " = 2 +;—; /)(’XD>+'9_.7 /y‘%)
onsider the sur ace z = 2% — 6y + 2¢°. 5= = 2% -{ 92 i 2
A 7 sy = —OX r(o7

(a) Find an equation for the tangent plane to the surface at (1,2,5).

2= St (2=1)(x-1)+ (-MH)M'L)

\2—, S’—-/o/il) +/8(j~i]

(b) On the surface near (1,2,5), there is a point (z,1.99,5.02)
for z. nav- (l/ 3,€ )

% Z ¥ S 10 x-1)118(y-2)

. Find an approximate value

50 Sz % $-jo(x-1)1 13(,,?9»2)
| 0.00% —10(*=1) — |8
= 0.2 Y -pp(x1) D KT % —0.01 v ’?d
(c) Find all points on the surface where the tangent plane is parallel to the plane 2z+6y+2 = 4.
fogd= Pt 0= & (x0) ¢ 52 ) ~(2-3) o

SRS 3 D IR ST 1y

i reds to he pdra/ll/ fo { Z, é/ / 7

= m27 2%l b= bthyt D =kt
';) )Q): |+ ybl 50 -2 = 2/(}*%7.) ,&7@ = 0- /{' /-kjoz'_37o
307.1370 t2z0 > (4 ,2_)(7@ N=0 = Y rorl D X :=Ca1

_ 2, 2§54 2528
2 m)" (s,2,~1) o <l)// Q] =28 =40 +l4




MATH 253 MIDTERM 1 — 10 October 2012 — p.- 5of 6

Q4  [10 marks]

Consider the triangle formed by the three points A = (4, %,O), B = (0,0, %), and C =
(-3, %, 0). Let D be the point obtained by dropping a perpendicular line from B to the side
AC as indicated in the following picture. Please note that the angles and distances of
the triangle in this drawing are not necessarily accurate.

B

. &
A D C

(a) Find the angle between the sides AC and BC.

X 3 _ 0,0
P_XB Ch - <9)/J32)°>_<'3Mﬁ«/0>’ Shavz
—

\

. -3 %
o TR SRV SO C IR N
ThoCe= 2 = |Gl wse = Fe3[<L, M e cose

e

o T T ‘7/9'/%”“%

(b) Find the area of the triangle ABC. o 2 -
A L I R A l | l » R 2) ©
(‘Qﬂ. — = 1 S E = — ) |
v S B - vl I B e S
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(¢) Find the equation of the plane containing the points A, B, and C.

Torlh = 2o, o Yn b wermd h th pbg
5o Lo, 0,1 b by morwal ket (X8, 3,): (0,02 )
osing ALY Blyp) v Cle-m)=0 we gt

L3024 |

(d) Find a unit vector which is normal to the plane.

nallo {o,1,17 Y T S o \P&N{)('-

————— ¢ e .+ e —

e

(e) Find the coordinates of the pomt D.

— .Y C”(JC 21
CA ?fo\).a (g = (K P = <'-)~}0,0> X = {3,60>
ke 7
< —3 3 .
Poands D 5 g by CHLD = (=32 503005

3
<0, 0,0

:D - (O)é)0>




