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SETUP: v, = dx/dt and v, = dy/dr; the magnitude of a vector is 4= \/ (Ai + Af,.).

EXECUTE: (a) Taking the derivatives gives v, (f) =0.280 m/s +(0.0720 m/sz)f and

v, (1) = (0.0570 m/s®)r*.

(b) Evaluating the position vector at 7=5.74 s gives x=2.79 m and y =2.593 m, which gives
r=4.55m.

(€) At 1=5.74s, v, =+0.69 m/s, v, =1.878 m/s, which gives v=2.00 m/s and tan@ =% so the

direction is & =69.8° (counterclockwise from +x-axis)
EVALUATE: The acceleration is not constant, so we cannot use the standard kinematics formulas.




image2.tiff
3.46. IpENTIFY: The acceleration is not constant but is known as a function of time.
SET Up: Integrate the acceleration to get the velocity and the velocity to get the position. At the
maximum height v, =0.

. _ a _ Yp _ aa Bo 73
EXECUTE: (a) vvaogrgt},vyfvoerﬁt—Et . and vam1+ﬁt LY =", +Et —gt.

(b) Setting v, =0 yields a quadratic in 7, 0=y, + Bt —%12. Using the numerical values given in the

. . - . 1 > AT
problem, this equation has as the positive solution t:;[ﬁJr R 'ﬁ + 2voyy] =13.59 5. Using this time in

the expression for y(7) gives a maximum height of 341 m.

(€) ¥=0 gives O=vo 1+ gtz 7%? and %tz —gt —y, =0. Using the numbers given in the problem,
the positive solution is #=20.73 s. For this 7, x=3.85 x10* m.

EvaLuaTe: We cannot use the constant-acceleration kinematics formulas, but calculus provides the
solution.




image3.png
3.26. IDENTIFY: We want to find the acceleration of the inner ear of a dancer. knowing the rate at which she
spins.
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SETUP: R=0.070 m. For 2.8 rev/s, the period T (time for one revolution) is 7= 28
.8 rev

The speed is v=d/T = (27R)/T. and a_y =1v*/R.

27RITY’ _47’R _ 47°(0.070
EXECUTE: a.,dsz(” D = ”2 = 7 ( ;n)
R R T (0357 5)
EVALUATE: The acceleration is large and the force on the fluid must be 2.2 times its weight.

=217 m/s>=22g.




