
and c are positive constants. F血d the velocity v and acceleration a.

tangential and nomal components of a in (i)・
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Problem l. (4)

やせet r(t) = (b串Sint,CCOSt) be t些I:O聖On.Ve叩r Of :皿O平g.particle’

′詫言

/(in) L。t 。 b。 a 。urve given by r(匡(姉sin牢COS” in (i)叫2Ve・ Using the
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results you obta血ed in (i) and (ii) above, find the cur‘uture Of O.
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細田

Proble皿2. (4)

A bull。t L紐。d from gro皿d at an angle α =可4 with initial speed uo.

_ -○○_己虹- ___○_

(i)Find the position vector r(t)・ asSuming that the iutial position r(0) = (0’0)・

(fi)Find the initial speed t’o if the bullet hits the point p = (200, 100).

(ifi)Find au poiuts p = (瑚0) that can be hit by the buhet, asSurning that you

can adjust the i血tial speed uo as you址re.

Note : the gravity constaut g = 9.8肌/s2 and the square root of g is (about)
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Problem 3. (4)

(i)F蘭哩,9,埴,申)滞鵠二磐車

(ii) Fhnction J is defined as

f(雷,g) =

〈巨1普書嵩霊神-まl,ひれ飢(瑚) ≠ (1,2)

珂‡,幽　　寂小字。) = (l,2)
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Proble皿4. (4)

脆t f(笛,g) = e叫00S軌

(i) Find the equa,tion of the tangent plane for z

(ii) Est血ate the value J(0.01, 0.01).
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Proble皿5o (4)

艇tf毎朝之)=㌔十g3十名4-10.

(i) Find ▽f and ▽f(1,2, 1). Find the direction at point (1,2,1) in which the

froction / decreases皿Ost rapid]y?　一l中華圧

(ii) Find the directional derivative D。f(1, 2, 1) where u is the direction of the

VeCめr < 2,1,2 >.

(iii) Find the equation for the tangent plane of the surface S defined by a;2 +

g3 +2;4 = 10 at the poiut (1,2,1).
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