1210-90 Exam 2

}< Ey Spring 2014

Instructions.  Show all work and include appropriate explanations when necessary. A correct answer
unaccompanied by work may not receive full credit. Please try to do all work in the space provided. Please
circle your final answers.

Name

1. (16pts) For this problem, consider the function

@)= 1—
(4pts) Find f'(z).
| %\( (-x)(2x) - 62) (1) - X~ _o2x-x®
1L ¥)= (1-x)* (l-x) (1-x)*

(b) (4pts) Find the two critical points of f(z).

”f/ L) u unolehuad abx=| Lok so 40 | So wot a °I°'
2x-x*
O:: f’l)(-):- X =) O 2x x %x 2—’() 4 )( 0,2— NC—CPE)

Gx)*
‘+ (c) (4pts) Fill in the blanks: f(z) is decreasing on the intervals ( =% © Yand( 2 tex ).
Note: +o00 are acceptable answers. P
L‘( (d) (4pts) Use the First Derivative Test to cla:sifv each of the critical points you found above as
a local maximum or a local minimum. 2%
e x=0 ¢ lozal wam
/
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2. (10pts) Now consider the function
f(z) =25 + 52 — 2

(a) (4pts) Find f"(z).

| $'tey= 5x¥r20x3
£'0) = 20x3+ box

(b) (4pts) Find the inflection point(s) of f(z).

. O=4£"tx)=20x3+box ™= 20x (X+3) x=-3 l:erlj
| . wflechin pt.
Syn of £, :,kio#—-—-—“—"r ot (-3,463),

-

(c) (2pts) Fill in the blanks: f(z) is concave down on the interval ( ad =5 ) Note: Foo are
acceptable answers.

9
2o



3. (6pts) Find the maximum and minimum values of the function f(z) = 4z® — 3z® + 2 on the interval

0,2]. F\V"t enhéal ptet
b« fu)= I2x —BX bx(2x-1) =
[ Maximum value= 22 cpst X =D, 1‘ 2.
(_4:. Orecle valves of *f(x) A cps nd evdponit:
: T
Mini 1:L (oY= 2 1z 43 . H-btlb
inimum value , '? ) ,F( ;) = % + 42 =
‘?(w)=31-lz+z=zz = 93’2% EF
4. (8pts) Sand is being dumped at a rate of 307 ft3/s in a large conical pile. The size of the pile is growing,
but the radius of the base is always equal to the height (h = r in the picture below). Consequently,
the volume of the sand in the pile is V = 7r2h = 7wh3. How fast is the height of the pile growing when
the height is 10 feet? 3
\} =T h
AV z .lh 7[
% . Jv = 3wh
A =, 2o
h L > 3011" ) ‘@__ 1v.
* Ah dh
r 301(' 31\‘(\»\ = 3001' A
So /7 M
< e 1t"/ s / 0
5. (8pts) Find the equation of the tangent line to the following curve at the point (1,0).
zy + 2 cos (y) = 1.
Dileubate Uoth sules wrk x:
| Dx(xg’fx “wsly)) = Dx ()
\ < fox)(_ +Zx{o$£3)‘x Stubj);’ =0 & %
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6. (5pts) Compute z2, the second approximation to the root of
222 +32-1=0
using Newton’s Method with initial approximation z; = 0.
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7. (10pts) Find the side lengths, labeled = and y in the picture below, of the right triangle of area 2 with
the smallest hypotenuse. Instead of mlnlmlzmg the length of the hypotenuse, it is eaSIer to minimize
the length of the hypotenuse squared, H = z2 + y?, subject to the area constraint 3 57y = 2. Note:

You must use calculus to get credit!!

2xyrz DXyt - y-
- P
y H: x1+j7—= x",‘, (%) = Xz+ %.'-"Xl"' WX
_ 3%
0=H'te)= 2><-32x"= 2x - 35 2 W7 53
’ or xt=1b

So Xx=2 (—z ik not nalush'o)

Ol,u;lo W Xz2 1t a local wein @ %r.. L a cp.
W' = 2+ byt =28'p)- 2+ =870
Seox2Z i a lieal win by 2 fruminie dest

(St 3oy

8. (16pts) Find the indicated general antiderivatives: Remember +C'!

(a) (4pts) /(m2 — 4z + 9) dz . C

-
¢ XMt C st

®) ) [vEar = [ x% Ay

(c) (4pts) /(sina: —1) dz

(_/ (.\’.;—--c»sx~x+_c-‘_

(d) (4pts) /(:53 - 9)7(32?) dx
Cmee Dy (x3-9) = 3x* )

L{ g(x -4Y [3*) Ax( .__;ﬂ__ >
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9. (6pts) Approximate / (z® — 5) dr using a Riemann sum with 4 subintervals of equal length and the

sample points being the left- endpoints of the subintervals.

%_Q—_-z—}—z—q_i_'&] (A 1~ ('I\ % =2 ’S:CXP X‘L__S_
T
Q) S (Y=5)Ay & 2 (—?(—t) +40)+4) +4)

-1 _ :2'(_.{,_(!._‘,*4-;0): ‘2_(”0) @

10. (8pts) Use the graph of y = f(z) below and the area interpretation of the definite integral to evaluate
the following: - I

0
¢ (o) /_4f(:v)dfv= BN |
%, = wea o8 T ModlillBE

3
(b) / (@) do=

=M¢,o’f~m+m4§
~ wea ot Y

11. (7pts) Find the solution to the initial value problem

d
£=3cosx+sinx+5 y(0)=3

Note: What this means is that you are looking for a function y = f(z) whose derivative is given by
the above and the whose value at z = 0 is 3.
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