
Probleln 5. (4)

Assume that a七  a ce比ain moment ι 〓 ι0, a moⅵng paτ ticle has velocity v =<

2, -1, 1 > and accelelation a =< 1, 2, -3 > .

(i) Dedde if the paTticle 抽 speedi끄 g up a七 the moment ι = ι0·

(ii) What is the curvatule of the path of the paτ ticle at the moment ι = ι0 ?
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Instruction: Jus七 i㏉ all yo11r ans'"ers.. 
—

Probleln 1. (4)

A bullet is nred from groulld wiith allgle of ele● ation α and iㅍ itial speed υ0 =

100竹η/,. The o교 y extelnal force is due ㏇ gra、η㏉. γ꼬 mΨ assume that the

illitiλ1 position r(0) = (0, 0).

(i)Find the position vector r(ι ).

(ii)The Iange of the ůllet is de且 ned 七o be the distance between the point viTheTe
the 1)uUet ⅲ 요Ied alld the pㅇ ⅲt where 比 hits the ground. Find the angle α

MThich mⅲmlzes the r㏂ ge Ousti'y your ans,ver). ㄲηlat ⅲ ⅲe m㏂m㎁  工ange?

Note: The gyav士七y constant θ = 9.8(η z/δ
2).
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Probleyl1 2. (4) ⌒, :=; 
一 ξ:

(i) Find liⅲ
(½ ,v)→ (α ,b) 뿍#추 

ㅡ ˛'

Note: '’ bur ansⅵTer should be in ter=1 (}f c ald 
.̧

(ii) Function ∫ is de요 ned to be

Λz,y) = ( 뚝  Ty) ½r;,ξΞξ
Decide v, here ∫ is continuous and ∏·heτe it is not.
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Probleτn 3. (4)

Let ∫ = e˛
Oετ sinν

 - 1.

(i) Find the tangent plane of the gTaph of the ㎙nction z = ∫(", y) at the poillt

τ = 0,y = 0.

(ⅱ) Estimate the vilue ∫(-0.02, 0.01).

Note: The v㎭ ue e is about 2.78.
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Problelγ1 4. (4)

Let ∫ = π
2 + y4 + z6.

(i) rind ▽∫(“ , y, z) and ▽∫(3, 2: 1).

(ii) Find the diτ ectionil deli'「 ati'-e I,u∫  (π , ν, z) and I,utf (3, 2, 1), where u is the
unit vector iIL the direction of < 1. 0, 1 > .

(iii) Find the equation foI the tangent plane of the Ie˙ vel surface B at point

(3) 2, 1), where S is give by the equation π2 + v4 나— z6 = 26.
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