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Problem 1. (20p=4x5p)
(a) For what values of a are the vectors (a — 1,2) and (a — 4, 1) orthogonal?
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(b) Find the angle between the planes z +2 =y — 2z and 22 — y = z
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(c) Find the equation of a plane passing through the points A(1,1,1), B(2,2,2), C(1,2,3)
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(d) Find the area of the triangle with vertices A(1,1,1), B(2,2,2), C(1,2,3).
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Problem 2.
(a) Find the length of the curve r(z) = (z, f(z)), a < z < b, where f is a given function.
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(b) Show that the limit  lim _0?_2_:1/2 does not exist.
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Problem 3. (20p=2x10p)
(a) Find the equation of the tangent plane to the surface 2% + ¢* + 22 — 8z — 6y — 82 +24 =0
at the point (1,1,2).
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(b) Classify the surface z? + y? + 22 — 8z — 6y — 82 + 24 = 0 (i.e. is it ellipsoid, paraboloid,
cylinder,...7)
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Problem 4. (20p) Find the maximum and minimum values of f(z,y) = (z — 1)* + (y — 2)% on
the disc 22 + y? < 45.
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Problem 5. (20p=2x10p) Using the method of Lagrange multipliers find the distance of the
point (17, —4, —3) to the plane 6z — 3y + 22 = 10.

Eaquivalent probiem Bnd  He mncmum o e
square of the distemce
Loy 2y = (2= < q+) 2 (2+2)?
between (IR "4, %) anda point o Ha anM 6)(«3712%:!0'
Thus wa have Hea  problem ) } .
i moncmum o b Lexy,ay = (TR (gt (2+3)

=
subject o § (ry d)=6x~39¢t2®

From Ha ﬁ&ﬂm*“v\.‘g comrc&erq{\'om“ we know Wﬂ{‘*\‘k&

N MU s attetned and V)ﬂ Fian chqromye mu“\‘pot‘er
Haorema = & atdoned at- o podtut cwhene
2 (x=1F) = X 6
%v?mma\aMT‘Jmm-%) e [ 280m T e
g Ixy 2\ =le s S
6 x~ 3yt 22 =to

S.-ﬂvtns +ha %-‘“‘{' Hheee e«:‘uq{\‘ usS tves

x = 2Nt + so 4he Reut eﬂuqkm' n'ves
‘ ~2y=10
Wi 7= ““%?“”‘ g(g)w\%%%(-éaw)-vz(}\ 3)=1

Now () yelds z=57 y=2, 2=~7%F

Thes the minemal dastanee  Ss
CQ:?\/:FQ‘C¢\2|”?‘) = \)\C‘G '::."\L"

TLUL Poéw on e y;QQm "I"\'wt“i"’ ) czQOSe;-‘~ 'h:
(17 ~tt-3) & (5z=F)




