Problem 5. (4)

Assume that at a certain moment ¢ = ¢, & moving particle has velocity v =<
2,—1,1 > and acceleration a =< 1.2. -3 > .

(i) Decide if the particle is speeding up at the moment t = .

(i1) What is the curvature of the path of the particle at the moment ¢ = ¢q ?
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MATH 32A Midterm II , Winter 2013

Name:: D ona Jeen i

Circle Your TA’s Name and Section Number;:= dore- Dokg}s_b~
4A 4B, Zach Norwood 4C 4D, ( Natee Pitiv% (4E
4F ~——

Instruction: Justify all your answers.

Problem 1. (4)

A bullet is fired from ground with angle of elevation a and initial speed vg =
100m/s. The only external force is due to gravity. You may assume that the
initial position r(0) = (0, 0).

(i)Find the position vector r(t).

(i) The range of the bullet is defined to be the distance between the point where
the bullet is fired and the point where it hits the ground. Find the angle o
which maximizes the range (justify your answer). What is the maximal range?

Note: The gravity constant g = 9.8(m/s?).
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Problem 2. (4) & L — Ual

(i) Find hm(x,y)!—-}(a,b) ;%y(;—f%ﬂ; + .

Note: Your answer should be in term of a and 5.

(i) Function f is defined to be
flz,y) = ;%—y, when z # 0
’ 0, when z =10

Decide where f is continuous and where it is not.
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Problem 3. (4)
Let f = e®**Fsiny — 1.

(i) Find the tangent plane of the graph of the function z = f(z,y) at the point
z=0,y=0.
(ii) Estimate the value f(—0.02,0.01).

Note: The value e is about 2.78.
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Problem 4. (4)
Let f =a®+y* + 25
(i) Find Vf(z,y,2) and V£(3,2.1).

(ii) Find the directional derivative Dy f(z,v,2) and Dy f(3,2,1), where u is the
unit vector in the direction of < 1,0,1 > .

(iif) Find the equation for the tangent plane of the level surface S at point
(3.2,1), where S is give by the equation z? +y? + 28 = 26.
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