Practice Integration Problems #1 Name: Angwe ’ l((l?—

1) A faucet was turned on at =0, and ¢ minutes later water was flowing into a barrel at a rate of 2+ 4t gallons
per minute, 0<¢<5.

a) How much water was added to the barrel during these 5 ‘;'ninutes? . —
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b}  Find the average flow rate for these five minutes.

s SS({WW .+ (08) = (3.3 gal/min

2) {from 2000 Free Response) Water is pumped into an underground tank at a constant rate of 8

gallons per minute. Water leaks out of the tank at the rate of v+l gallons per minute, for
0<¢ <120, At =0, the tank contains 30 gallons of water.

a) How many gallons of water leak out of the tank from ¢ =0 to ¢ =3 minutes?
3 —
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b} How many gallons of water are in the tank at time { =3 minutes?
£ > — o
30+ [8dt - §JE17db = 30+ Q4 4.6 = 49.3 gollons
° o]
c) Write an expression for A(t) , the total number of gallons of water in the tank at time ¢.
t £
A= 20+ (Bdx - §Jkst dx
@ 0
d) At what time ¢, for 0 <7 <120, is the water in the tank a maximum? Justify your answer.
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3) If W'(I)is the rate of growth of a child in pounds per year, what does L w(t)dt represent?

Tle infegcal rffreseﬂ]f.a bhe fotal amound of weight Samed -
(.5 and £=10
4) A honeybee population starts with 100 bees and increases at a rate of n'(t ) bees per week. What does
100"‘.'-:"'(1)61! represent? [le In'cejml (eprebénks Hne ‘}gl-al nun-béf of bees
aftec (5 weeks.



5) The graph of the function f, consisting of three line segments, is shown on the right.
X
Let g(x):j] f(t)dr. .1

(a) Find g(2), g(4), g(-2). Graph o.ff
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(b)Find g'(0) and g'(3).
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{c) Find the instantaneous rate of change of g with respectto xat x=2.

9‘(2)= F(2)= |

(d) Find the absolute maximum value of g on the interval [—2, 4] . Justify your answer.

¢ - Absaluke extrema gceur at ceibica
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(e) The second derivative of g is not defined at x = 1 and at x = 2. Which of these values are x-coordinates of points of
inflection of the graph of g? Justify your answer.

x=l is a pont of infleckion  pecause 4= Fix) changes sighs at
tais poinjr

6) Let A (x) = I ; f (t)dt where f is the continuous function with domain [0, 12] shown on the right.
y
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(b) On what interval(s) of xis H increasing? Justify your answer.
H s r’ncr‘fas?r\j on (O,é) bfc F(l;) (5 pc‘.)s:hvﬁ an

fhis interval.
(c} On what interval(s) of x is H concave up? Justify your answer, Graph of f

H“(“):F\(A H i[5 concave q,’) on (q’[l) ‘O/c, H\t 5\qpe

of Flx) is positive.
(d) 1s H (12) positive or negative? Explain. ¢

12
H(I1R) 15 posikive  bfc 5FCG)Af > { fe)dt
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(a) Find H (0

{e) For what value of x does H achieve its maximum value? Explain.
The makimum value of H is a4l x=0 Ye

the sml’lv as g relative max at
bhat  point and  HLE) > H(TS) > H(o)



7) If £{1)=12, f' is continuous, and Il4f'(x)dx =17, what is the value of f(4)?
m

F 5 F‘()L)al)‘F F(’-{) - F(') F(4)= D‘q
(7= Fx)- (1)

- 8) i [)(2f (x)+3)dx=17, find [} f(x)dx
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9) Consider:tlhe function f that is continuous on the interval [-5, 5] and for which

Lff(x)dx =4, Evaluate: .

@ [ 2= e § A4 @ [, (<)ae s even) =
y+ 0 Ye?) = 8
(
o) 7,/ (x+2)ds ) (@ [° f(x)dx (f is 0dd) =
F(5)- F(0)= éth) TR
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10) A bowi of soup is placed on the kitchen counter to cool. The temperature of the soup is
given in the table below.

- 12, Time t (minutes) 0 5 8 12
(a) Find Io T'(x)dsx. Temperature T(x) (°F) 105 | 99 7 3
7(12) - T(0)
q3- (05 = IR

{b) Find the average rate of change of T (x) over the time interval t =5 to ¢ =8 minutes.

7( 8)- T(E') - q_’_?_:_ﬂi.; -‘Q F/[\m(\

3.5 3
; 3
11)  If f and g are continuous functions such that g'(x) =f(x) forall x, then L f(x)dx= Sﬂ\()ﬂ)d*
r ! - ] ’ i 2
() g'(2)-£'(3) | £'(3)-£'(2) (© g(3)-g(2

(o) f(3)-£(2) ® f(3)-1'(2)



