3-7

1. (Warm-up)
(a) Find the derivative of f(z) = (2 + 1) 2% S(nx \ z
n(x i
Sinx So ﬁ j( x€+| +cosx )
13 (x 30)

(Sm\() |n(.)( +) o X SINY 25 | “z“
e IR Eostet

(b) Find the derivative of f(z) = cos (100(1 3_73") in the most efficient manner.

£(= —sm<'°°‘* L%-& 22 ’;ﬂ"* 3m(‘°°“ CB—»!\B

2. Letn = f(t) model the number of voles in my garden starting in year 2000 where n counts the number of
voles and ¢ is measured in years. Assume that in 2000, 5 voles lived in the garden and that I estimate
that the number of voles doubles every three years.

(a) Find £(0), f(3), f(6), and f(9) using the assumptions above. (include units)

£(0)=9 veus patkrn reco;\n}-t’:or\
£®»=10 vous + \3| \ \ 3. 3

L(p)=20V 5\52\52\5
£ (q)= 4O il

(b) Find an expression for n = f(t) in general.

V
3
n: Q(Q; 5.2

(c) Find and interpret f’(10). H3 7 ’5 ' ) 2
W5z v L | T i)
NOE 3 ay Il 64
60 b In 2010, +he Vole populetion of the
= Z 'hD 2 N . "— JF
Garclln 15 n masmba o~ rat

1L voles pev Year.
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3. The position of a particle moving along a straight line is given by: s(t) = 3sin(nt/2) for t > 0 where ¢t is
measured in seconds and s is measured in feet.

(a) Find the position at which the particle starts.

Find S whant=0
5(0)=3 sin (0)=0

(b) Where is the particle 3 seconds after starting?

Fand S wlan t=3.

$() = 38 (2D)- -3
(c) When is the particle in position 0? 0= Sin (}) s6 t" Z k ke '“’m

Find ¢ when S:D/ . 71{» —
So T
0=-3sm ﬁp\
(d) Find the Ve10c1ty and the acceleration of the particle. _ 3’77. _ 1& o I
- 3sm(%) [’ g ces( 7') s'za- z [as(zj 2
8/ -2 3. cos(/J‘)

(e) When is the particle at rest?

Find £ whon v//' 2 S0 0=Ces(Z
0= cos(%%).

(f) When is the particle moving in the positive direction?

ch\ + whn V70. Answey:

vales() L (53)u L) u(BS5) &),
v I PSS ’

-
(g) Find the total distance the particle travels in the first 4 seconds
5(9)=0 particle dravels 3 feet in Cust second

sStd=3 So 025 S‘jmmpb*d) it WavelS 12 oot C'f 3) Y
Hw St 4 Seconds

(h) Sketch a diagram of the motion of the particle.

t’5.,———-——r t‘-y —— =3
\ \
T |
-3 ‘) +3
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ere n counts the number of
the garden and that I estimate

4. Letn = f(t) model the number of voles in my garden starting in year 2000
voles and ¢ is measured in years. Assume that in 2000, three voles lived 4
that the number of voles doubles every three years.

(a) Find £(0), f(3), f(6), and f(9) using the assumptions above/(include units)
(b) Find an expression for n = f(¢) in ge
(c) Find and inter

4

5. The volume of a growing spherical cell is modeled by V' = Zmr® where r is the radius of the cell measured

in micrometers (1um = 10~%m.)
(a) Find and interpret V' (4). (include units)
V(D=L T 4= 258 0 248 4
The cell has volume 26 8 un’ whenthe radius 8 “um.

(b) Find the average rate of change of the volume of the cell when its radius increases from 4 to 4.1 um.

Ve v 3
>0 ~ 206 .13 M//,uw

(c) Find the instantaneous rate of change of the volume with respect to radius when r = 4psm and interpret

YOuranswer.dv A"’-H\l.{hs"f’/"b VAJ;H.S S
dv _ yr” . = - 2 3, | Yum,He volume is incesd
= cz 47r =47y / 3
dr ) drv ro Zol.oGy % ot areb of 20) cwbic mive-
e pev | um inuecd ik

(d) What familiar formula is given by dV/dr and can you give an intuitive explanation for why this is? Padcls .

S::fi‘(:é Yy t — 3791-&&—'-/

Splel - ([ P incese redins bﬂ“ I’#‘Q end Ha
mu:ns inuwsse in veluna g

like addinj a la%w onthe 603@5?&: -

on e Suvfue !

UAF Calculus 1 3



