Review for January 11 Test

1) Find the tangent line at x = 3 to approximate x = 3.2 for
f(x) = x3 — 4x% + 3x — 7 . Find the actual value and find the error.



Use a calculator to find y and y'.
y==7,y'3) =6 y+7=6(x—-3)

y+7=6(32-3) y = —5.8

Actual f(3.2) = —5.592 The erroris.208.

2) Approximate 103 using linearization. Find the value and the error.



y =+/x  Tangent line at x = 100.
Use calculator x = 100,y = 10,y'(100) = .05
y—10=.05(x —100) y—10=.0
5(103 —100) y— 10 =.15
y = 10.15

Actual v103 = 10.149 Error=.001

Approximate In(1.7) using linearization. Find the actual value and the error.



y = Inx Findatangentlineatx =1.x=1,y=0,y'(1) =1
y—-0=1x-1) y=x-1 y=17-1=.7

In(1.7) = .531 error=.169

Find the area under thecurve y = x3 + 4x?2 — 7x + 13fromx =0 tox = 4

using 4 rectangles or trapezoids. Find LRAM, RRAM, MRAM, the integral
using the calculator, the integral using integration and the trapezoidal
appoximation.



x=0 1 2 3 4 .5 1.5 2.5 3.5

y =13 11 23 55 113 10.125 14.875 36.125 80.375
LRAM 13+ 11+ 23+ 55=102
RRAM 11+ 23 +55+ 113 = 202

MRAM 10.125 + 14.875 + 36.125 + 80.375 = 142

4
j (x3 + 4x? — 7x + 13)dx = 145.333
0

f4(3+42 Tx+ 13)dx = oy BT g ]

4 3 2
L4200 T 4 13(4) = 145.333

Find the largest possible volume of a cylinder that is inscribed in a sphere of
radius 6.
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y R y =% of the height of the cylinder

R = the radius of the sphere
r r = the radius of the cylinder

y2+r?=R?
y2+1r?2 =36
r?2 =36 —y?

V =nr2h = (36 —y?)(2y)
V =n(72y — 2y3)
V'=n(72 — 6y?)
0 =mn(72 — 6y?)
0 =72 — 6y?

6y2 = 72

y? =12

y =23

h=2y=4/3 r=36-(2V3)?%=24

V = nrih = 9613



For the Long Test for 5.4 — 5.6
The sum of two non-negative number is 16. Find the numbers if

a) the sum of their squares is as large as possible.
b) the sum of their squares is as small as possible.



Let x = the first number and 16 — x = the second number.
f(x) =x*+ (16 — x)?
f'(x) =2x—2(16 —x) = 4x — 32

0=4x—-32 x=8

X 0 8 16
JHC) : 0 -
I, D, D L I
LMAX or MIN
LMIN
f(x) 256 128 256
ABS MAX ABS ABS ABS
ABS MIN MAX MIN MAX

c) one number plus the square root of the other is as small as possible.



f(x)=+vVx+16 —x

1 1 1 1
'X)=—=-1=0 —==1 1=2Jx ==+vx -—-=x
f1(0) e e > 2
x 0 1 1 16
9 4
f'(x) Und + 0 -
l, D, L D
LMAX or MAX
LMIN
1
f(x) 16 167 4
ABS MAX L ABS ABS
ABS MIN MIN MAX MIN

When the numbers are i & 15 Z the value is the largest.

When the numbers are 16 & 0, the value is the smallest.

The area of a rectangle is 25. Find the dimensions of the smallest perimeter that can be

constructed.



Let x = length and % = width.

The perimeter f(x) = 2x + 2 (275) = 2x + 50x71

fl(x)=2-50x"2=0 i—‘j=2 50 =2x% x2=25 x=45 -x=5

x 0 1 5 100
' (x) Und - 0 ¥
I, D, X D L |
LMAX or MIN
LMIN
£(x) X 52 20 200.5
ABS MAX X ABS
ABS MIN MIN

When the sides are 5 & 5, the perimeter is the smallest.

Find the dimensions that would create the smallest area inscribed under the curve

f(x) = 3cos2x with the x-axis at its base.



The area A = 2x(3cos2x) = 6xcos2x.
A" = 6(cos2x — 2xsinx)
6(cos2x — 2xsinx) = 0 at x = .43

The dimensions are 2(.43) by 3cos(.86) = 1.68

Find the dimensions of the lightest square based, open-top, rectangular box that can be made
with a volume of 4000 ft3.



Let x = the side of the square base.

Let h = the height of the box.

4000
2 =h
X

V =x?h 4000 = x2h

4000

x2

Surface area = 4sides + the base = 4x( ) +x%2=5A

SA = ﬂﬂ +x2 = 16000x~! + x2

SA" = —16000x"% +2x =0

10099 _9x 16,000 = 2x3 8,000 = x3 x = 20

x2

The dimensions are 20 by 20 by 10.



!

z y x=24,z=26x"=2,y =3

What is z'?
X
X% +y? = 72 X% +y? = 72
242 4+ y2 = 262 2xx' + 2yy' = 2z7'
y =10 2(24)2 + 2(10)(3) = 2(26)7’
96 + 60 = 52z' 7' =2=3

52

A 30 foot ladder is 24 feet from the wall and falling at a rate of 3 ft/sec. How fast is it moving
away from the wall? What is the rate of the angle between the ladder and the ground?




X x
x% +y% =272 x% +y% =272
242 + y?% = 302 2xx’ + 2yy' = 2z7'
y =18 224)(x") +2(18)(-3) =0
48x' —108 =0
X' === =225

48

sing =% sing == 30sind =y  30cos86’ =y’
z 30

30(2)0'=-3 249'=-3 ' =-—2 rad/sec
30 8

3
A conical reservoir with vertex down is leaking water at a rate of 24n % If the initial height

is 12 m and the radius is 6 m, find how fast the radius and height are changing when the height is
5.

h =2r If the height is 5, the radius is 5/2
V= l7rr2h = l7rr2(2r) = 2
3 3 3
V' =2nr?r’ — 241 = 271(2)21”’ — 247 = 225
96 48

—96m = 507r’ r==-22=_=
50 25



A dinghy (small boat) is being pulled into shore with a rope from a 12 foot dock at a rate of 3
ft/sec. When the boat is 16 feet from the dock, how fast is the boat approaching the dock?

Z 12

\ / 16

x2+yt=2z2 z=20
2xx" + 2yy' = 2z7'

2(16)x" + 2(12)(0) = 2(20)(=3)

32x' =120 x' =-—2=-1
32 4

The boat is approaching the dock at 14—5ft/sec.



