Solution Math 201-111 Quiz 4 (A)

Q.1: Find points on the sphere 22 + 2 + z? = 4 that are closest to and farthest from the point
(3,1,-1).

Sol: Distance of point (3,1, —1) from the 2% + y* + 2% = 4 is given by
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Let f(z,y,2) =D?*=(x —3)*+ (y— 1)*+ (2 + 1)? and g(x,y, 2) = 2* + y* + 2* = 4,
then Vf =AVg = 2(x—3)=2\z, 2(y — 1) =2Xy, 2(z+1) = 2]z,
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The point on the sphere that is closest to (3,1, —1) is (\/iﬁ, inl \7—131)
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The point on the sphere that is farthest from (3,1, —1) is (—\/iﬁ, —\/Lﬁ, \/Lﬁ)
Jr(

Q.2: Use midpoint rule with m = 3 and n = 3 to approximate f 2z — 3y)dA, where

R={(r,9)|0<2<6,0<y<3}
Sol: AA = AzAy = (2)(1),
The points are (1, %), (1, %), (1, g), (3, %), (3, %), (3, g), (5, %), (5, %), (5, g)
[ —3y)dAr2-3+2-5+2-D46-3+6-3+6—2
+10-2+10—-3+10— 2] =27

Q.3: Evaluate ffR %dA, where R = {(z,y)[0 <z <1,-3 <y <3}

Sol: [ [, IT;QCZA = ffg fol %dﬁdy = %fj’g yiInl + 2%|dy = %ln2 ffg y?dy = 91n2



