CALCULUS AB
REVIEW FOR FIRST SEMESTER EXAM

Work these on notebook paper. Do not use your calculator.

Find the limit.
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Find the derivative Do not leave negative exponents or complex fractions in your answers.
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Evaluate the given integrals.
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Multiple Choeice. Show all work.
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23. At x =3, the function given by f(x): ¥ is
6x-9, x=3
(A) undefined (D) neither continuous nor differentiable
(B) continuous hut not differentiable (E) both continuous and differentiable )
(C) differentiable but not continuous
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25. An equatton of the line tangentto y = x> +3x% +2 at its point of inflection is
(A y=-6x—-6 (B) y=-3x+1 (C) y=2x+10 (D) y=3x-1 (E) y=4x+1
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conclusion of the Mean Value Theorem. Which of the following could be ¢?
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30. Find the values of x that give relative extrema for f(x)= Zx —8x",

(A) relative maximum: x = —4; relative minimum: x=0and x=4
(B) relative maximum: x = 0 ; relative minimum: x=-4andx=4
(C) relative maximum: x = —4 and x = 4; relative minimum: x = 0
(D) relative maximum: x = 4; relative minimum: x =0 and x = -4
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Free Response.
31  Afishis reele@t a rate of 2 fi/sec from a bridge that is 16 fi. above

the water. At what rate is the angle between the line and the water changing
when there are 20 1t of line out?
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32. A snowball is in the shape of a sphere. Its volume is increasing at a constant rate of
10 in’ /min, How fast is the radius increasing when the volume is 367 in*?
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33. Water runs out of a conical tank at the constant rate of 2 cubic feet per mmute The radius at the top of the
tank is 5 feel, and the height of the tank is 10 feet. How fast is the water level sinking when the water
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34. Consider the curve defined by ¥ -;—xywa =8§.
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(¢) Write the equation of the tangent line to the curve y2 +xy— x> =8 at the point (2, - 4) .




45-%6. The graph of y = f' (x) is shown on the right.

(a) On what interval(s) is the graph of f decreasing? Justify
your answer. -
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{(b) For what value(s) of x does the graph of f have a local maximum?
Justify your answer in sentence. —
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(c) On what interval(s) is the graph of f concave upward?
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£ Z?‘l) Y - “~y £ 75 CamCane U{? o ("‘ {s -2)
FGD _l‘ U :l . ble YUK} is fnereoss A

(d) For what value(s) of x does the graph of f have an inflection
point? Justify vour answer in_sentence.

© hes o~ P o X7 ~) oa~do W = 0 5/@
e Peco. o Viea verSo. e

4:“! (‘}(} Q)\a\,\%ivj ‘E'"““”’“\ cha o,

i

2. %?. The graph of y = f"(x) is shown on the right.

(a) On what interval(s) is the graph of f concave downward?
Justify yvour answer.
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(b) At what value(s) of x does the graph of f have an
inflection point? Justify your answer in a sentence.
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218, Let y (l ) represent the temperature of a pie that has been removed from a 450° ¥ oven and

left to cool in a room with a temperature of 72° F, where y is a differentiable function of 1.
The table below shows the temperature recorded every five minutes.

t (min.) 0 5 10 /15 20 ) 25 30
y(t) P 450 388 338 292 zfsy 226 200

(a) Use data from the table to find an approximation for y’ (l 8) , and explain the meaning of
¥ (1 8) in terms of the temperature of the pie. Show tﬁcoxnputaﬁons that lead to your

answer and mdicale units of measure.
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{b) For 0 < r <30, must there be a time / when the temperature of the pie is 260°F? Justify your answer.
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/ 9. The ratc at which water is being pumped into a tank is given by the increasing function R(t)

A table of selected values of R (f) for the fime interval 0 <t <20 minutes, 1s shown below.

# (min.) 0 4 9 17 20
R(!) (gal/min) 25 28 33 42 46

20
(a) Use a left Riemann sum with four subintervals to approximate the value of I t) dt .
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(b) Use a right Riemann sum with four subintervals to approximate the value of [:0 R(t)dr.
o ) -
L R des = (@ (28)a3 S{33) 4 8(4) L 3 (4¢6) ga.l \

2751 ga.l s

20
(c) Use a trapezoidal sum with four subintervals to approximate the value of L R (t) dr.

it N

L (s +a3)+ 3 (57 @8 +33) )
+ *L (8)(373 4-42,) b (B (2 +46) 9




i -

N N> il

;
H £

Graph of g

Graph of f
42.1f k(x)=g(f(x)). find £'(5).
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Use the graphs above for problems 40 — 42
40.1f h(x): f(x)g(x) find h’(4).

"'g *4;!:!_ '5—5

1 AE ()= g g find (1),
((Y.) - g(x.) -P’(}q:) — 4:‘(?‘@)3'(’(-)
(g (™

=
e
5?/
F?
.‘fy
[
},—
—
*—
fa
51{;
("‘\
l
re

7]

me) = c;l)(.a)—~ (:s)(-a)

N CTINE- A
L

43. Find == in terms of x and y, given cosx +3sin(2y) =5
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44. Find &2

3 in terms of x and y, given & _ 5%
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45. Show whether or not the conditions of the Mean Value Theorem arc met. If the theorem applies.
find the value of ¢ that the Mean Value Theorem guarantees.
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46. Given f (x) = w:l;«xz’ — x> —3x+2, find the intervals where f is increasing and decreasing, and

identify all points that are relative maximum and minimum points. Justify your answers.
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47. Given f(x)= Ex“ +2x° , find the intervals where f is concave up and concave down, and

find the inflection points. Justify vour answer.
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48. Suppose that /" is continuous on (-, ). If f'(=3)=0 and f”(~3)=>5, what can you

conclude about f by the Second Derivative Test?
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49. Given f{x)= ~§—x3 +%x7’ —-15x+9. Use the Second Derivative Test to find whether f has a

jocal maximum or a local minimum at x = —3. Justify your answer.
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50. The graph of a function f is shown on the right.

Fill in the chart with +, —, or 0. A
C
Point | f ;S /\
AL |- | =+ / .
B | — o | +
C - —
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50. The graph of a function f is shown on the right.
Fill in the chart with +, —, or 0. A
C
Point| f | [ | f" /\
A |+ - -+ /
B — =) -+
C 4 + -
B

51, A ladder 20 ft long is leaning against the wall of a house. The base of the
ladder is being pulled away from the wall at a rate of 2i . How fast is the
— sec

top of the ladder moving down the wall when the base of the ladder is 12 ft

from the wall?
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61. Let f{x)= 253 forx=3 Find @/(x)dx
- Wx+1 for x> 3, 33
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On problems 62 and 63,
(a) Find the average value of / on the given interval.

(b) Find the value of ¢ such that £, = f(c).
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64. The graph of f* which consists of a line
segment and a semicircle, is shown on the

right. Given that find:
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65. The graph of f' is shown. Use the figure and the
fact that {f{3) =5 Jto find: ’
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