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Q.1 (6 +6 = 12 pts) Evaluate the following limits:
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Q.2 (5 x 3 = 15 pts) Consider the following quadric surfaces z2 -+ v +22=8

and 7% + 32 = 22.
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(a) Sketch these surfaces and specify their types.
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(b) Find the angle between their tangent planes at (1, V3, 2) (Leave your answer in
the form arcos (6)).
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(c) Find the parametric equations of the tangent line to their intersection curve at

(1,v3,2).
L}Decofxﬁﬁm\vo/\m“\l veckor  as T\T‘K'f\.,l
BN e wB o fow o ) ‘
N =0 xNg = 9 ;2% G =—10\3 \'JHQd :6‘06,'2,§
8 s 2

?Q/E\(wév’h\ nsS - P
(4 (;;Diﬁ%: (~(o(‘5.4«l,03 = (l—wét,»@_ﬂ-ll’c ,2>
o e

_/




Last Name: Name:
Q.3 (20 pts) Find the extreme values of the function f(z,y) =222+ 3y2—4z2—5
on the region described by the inequality z2 + y? < 16 (Use Lagrange multipliers for

the boundary).
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Q.4 (5x3=15 pts) Consider the surface 22y + 28z + 422 =8.

(a) Find % and gz at (1,0,2) by implicit differentiation.
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(b) Find the tangent plane equation to the surface at (1 0,2).
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(c) Fmd an approximate solution for z to the equation (0.9)%(—0.1) + 23 (0.9) +
(—0. 1 z = 8 near z = 2 (Use the linear approximation).
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Q.5 (846 =14 pts) Suppose that z = f (z,y) is a differentiable function on the
zy-plane whose gradient field is given as V f (z,y) = (423 — 4y) i+ (493 — 4z) j.

(a) Find and classify all critical pomts of the function f (z,y).
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(b) Find the directional derivative D, f (1,2), where u = ii +
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Q.6 (8x3 =24 pts) (a) Find fl fo 2zye®dzdy.
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(b) Let D be the region bounded by the lines y=4-2z,y=2—-zandz =0
on the xy-plane. Find the volume of the solid lying over D and under the graph of
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(¢) Evaluate f° f v el dxdy by changing the integration order.




