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*13 The position 7 of a particle moving in an xy plane is
given by 7 = (2.00/* — 5.000)i + (6.00 — 7.00¢%)], with 7 in
meters and ¢ in seconds. In unit-vector notation, calculate (a)
7,(b) V,and (c) a for t = 2.00 s. (d) What is the angle between
the positive direction of the x axis and a line tangent to the
particle’s path at t = 2.00 s? @
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©22 In the 1991 World Track and Field Championships in
Tokyo, Mike Powell jumped 8.95 m, breaking by a full 5 cm
the 23-year long-jump record set by Bob Beamon. Assume
that Powell’s speed on takeoff was 9.5 m/s (about equal to that
of a sprinter) and that g = 9.80 m/s? in Tokyo. How much less
was Powell’s range than the maximum possible range for a
particle launched at the same speed? —4ggE
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*28 A stone is catapulted at time ¢ = 0, with an initial veloc-

. of magnitude 20.0 m/s and at an angle of 40.0° above the

rizontal. What are the magnitudes of the (a) horizontal and

») vertical components of its displacement from the catapult

e att = 1.10 s? Repeat for the (c) horizontal and (d) vertical

~omponents at ¢ = 1.80 s, and for the (e) horizontal and (f)
crtical components at ¢ = 5.00 s.
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*e34 A soccer ball is kicked from the ground with an initial
speed of 19.5 m/s at an upward angle of 45°. A player 55 m
away 1in the direction of the kick starts running to meet the
ball at that instant. What must be his average speed if he is to
meet the ball just before it hits the ground?
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*+39 A rifle that shoots bullets at 460 m/s is to be aimed at
a target 45.7 m away. If the center of the target is level with
the rifle, how high above the target must the rifle barrel be
pointed so that the bullet hits dead center? ssm

N

T X
-+ L ——
<O’o>’\2;£:/_ - = - - — = — %@ @,5.:})o>
J

= L\L)D‘“/s &7 1%

@ K

4:\ O, OU” = ﬁ 0. QL\CIM
6 Y e LQL Toove %«ler

11jan10 Page 7



Jﬁor.'\u_— Fem~<e J—A'-'oﬁ
ok 5 1
/\/)4 = _Z_C/ — % = X — X

"E \/)< \/0(_,959

o

V\&f’\(DAVA'I{QﬂA’Q':P O =N=s:~"D x +’£A<;<_ >
O

V s ©

¥ 3O
\ X

%OT— % gD L J/ga X mun-.f\o\x
(s © \{Dc_psée \[3 au\&‘

o r\D.) }a
A—-\(.c&e, LV@ Xt

L cos‘;@
A

—_—

O = VDD F X
o \ﬂ\/
O =

o SRS
2 I + —~ 5’_',\9 = —
Vo st Q8 X = S % ?
= \

©

11jan10 Page 8



*ee51 A football kicker can give the ball an initial speed of
25 m/s. What are the (a) least and (b) greatest elevation
angles at which he can kick the ball to score a field goal
from a point 50 m in front of goalposts whose horizontal bar

is 3.4er the ground? ssm
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