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... [15 points] Compute the following derivatives.

Find ¢’ in terms of z and y where
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/‘ .- [10 points] Evaluate the following integrals (one indefinite and one definite)
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[10 points] A highway patrol plane flies 3 mi vertically above a level straight road. The plane
flies horizontally (parallel to the road) at 120 mi/hr. The pilot sees an oncoming car on the road. The
planes radar determines that at the instant the line-of-sight distance from the plane to the car is 5 mi, this
distance is decreasing at a rate of 160 mi/hr. Determine the speed of the car along the highway at this
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Q4]. .. [10 points] Draw the region R in the plane Whlch is bounded above by the line y = 1 and bounded
below by the parabola y = z2
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Use the SHELL method to write down an integral for the volume obtained by rotating the region R about
the line z = 2. You do not have to evaluate the integral.
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Use the WASHER (disk with hole) method to write down an integrél for the volume obtained by rotating
the region R about the line z = 2. You do not have to evaluate the integral.
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- Q5]...[10 points] Find the maximum volume of a right circular cone which can be inscribed inside of a

sphere of radius R.

AY
S 4 Ceess Sgemon. (Roble bt y-axis

to get the 2 dimeasonel  picksr ) .
~R , R Bose 4 Cong. crvsses Yoy ok y "—"9
R - X
, (\—&(}\{\,\5 % S‘?ﬁ} = X = R?. _ j'L

~R

y

L (R -y) (r-9)
V) = Tg- (R3 — Ry — Ry* $33>

—O\% -0 %(O ~R* ,1,Qy1_372):>o

331 %QR\? ~/{2 = 0O



Q6]. . . [10 points] Write down the formula for Newton’s. method of approximating roots of f (z).
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A classical algorithm for approximating the square root of a number A is the divide and average méthod.
You have an estimate z; for VA. Now divide it into A. If the original estimate z; is larger (resp. smaller)
than v/A, then % is smaller (resp. larger) than v/A. So the average of the two
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is taken to be the next approximation. Denote this by zy and repeat the process starting with xz,.

Show that the divide and average method is exactly the algorithm that Newton’s method gives for approx-
imating the root v/A of the function f(z) = 22 — A.
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Q7]. .. [15 points] Express the following limits as definite integrals.
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If f(z) is differentiable and f’(2) = 7, what is the value of the following limit?
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Q8]...[10 points] Find the intervals where f(z) is increasing, decreasing, concave up, concave down

Find local maxima, minima and points of inflection. You don’t have to sketch the graph of f.
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Q9]...[10 points] Newton’s law of motion states that
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where F'is a force acting on a particle of mass m, and ‘Cil—qt' is the acceleration of the particle.

Use Newton’s law of motion to derive a law of conservation of energy for a particle of mass m moving from-

point A to point B along the z-axis under a spring force F' = —kz.
~kx = ™4V
Ot
- M _a_\_,\’_ J\X —- - = | CL\.— R)«—LQ
X Tt
= MU AV _——'\)A.o{»-kj\’z(}ﬁc.
. NS dt
MM ‘\7-‘\‘& j AX CSC Lot sedes - - -
A
R
S
f — Y x c\)( = j mv 'o’k'\‘/ C)\X
A A x
¢ BN
— — e xt ~ - - fouwrs - Ve, N "
A Cule - MV A _ L sued T
Var
0 o2 Lt v
—_— 4 &
- ‘(:LQ{& 1 - M\)'l - forr Q‘*‘\Q
=y
Ja
) =Lyt - Lt
Lew — £RBT = E Mg - LMy}
_ ‘ 2
= LIAY w5 ™My = LBt EMy | ¢

CQ(\ serv a'*‘u‘ﬂ\ BQ

craryy



