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‘ 0
1(a) (5 points) Find the definite integral / (1+ V9 — 22) dz by interpreting it as an area.
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(b) (5 points) What are the extreme values of y = v/1 +.z2 on the interval [—1,1]? Find numbers
A and B such that A < / V1+z2dz < B, and explain your reasoning with a picture.
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2. (10 points)

T
(a) Find the derivatives of / V'1— s2ds and of
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(b) Find an antiderivative F(z) of f(z) = cos(z?) with the property that F(-10) = 0. 7
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- (c) Suppose you purchased a car seven years ago for $15,000. Let f(t) be the depreciation rate of

the car at time ¢, where t is the time (in years) since you bought it. Write down an expression that
represents the value of the car today.

Rty = depe mbe =l heprociotin
/s § Lewyole
o

Vel %o&a =| IS000 - CeaNdt

(=4




Page 3

3. (10 points) Evaluate the integral, if it exists, or explain why it does not
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‘4. (10 points)
(a) Write down both parts of the Fundamental Theorem of Calculus including all the requirements.
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(b) Let f(¢) be the function whose graph is glven below and let g(z) =
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5(a) (10 points) Use six rectangles to estimate the area under the curve y = e~ between z = 0
and z = 15 as follows.

(a) Write down the sample points (choose left or right, and say which).

'\ \ Y \ 'ioﬁ _({;‘% lz »\k"‘ ewé w‘"\‘s '
! < -
O YR A NESTE
)(2*: /0/'2 XS—* = 1/1.

)(3*2-/5/1, )(f: 7

(b) Write out a complete expression for the estimate (you do not need to evaluate the number).
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(d) Write down an expression for the area estimate given by using n rectangles (use sigma notation
if you like).
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6 (10 points) When a raindrop falls, its size increases and so its air resistance increases also. Suppose’
a raindrop has an initial downward velocity of 10 m/s and its downward accceleration is given by
a(t) = 9 — 0.9¢ for time 0 < ¢ < 10 and a(t) = 0 for ¢ > 10.

(a) What is the downward velocity at time ¢ = 107
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(c) How far has the raindrop fallen at time ¢t = 10 and at time ¢t = 157
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