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1) A rocket blasts off vertically from rest and attains a speed of 45 m/s in 15.0 s, An astronaut on board has a mass of 57 kg,
(a) What is the net force acting on the astronaut? TF~m -
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(b) What is the astronaut’s apparent weight (i.e. normal force acting on himi)?
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2) A horizontal force of 40,0 N accelerates a 5.0-kg block resting on the floor.
(a) If the floor is.ﬁ@liss, what is the acceleration of the block?
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{b) The actual acceleration of the block is measured to be 6.0 m/s®. What is the magnitude of the frictional force?
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{c) What is the coefficient of kinetic friction between the block and the floor?
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( 3) A man lifts a 2.0-kg stone vertically with his hand at a constant upward veloc1ty of 1.5 m/s. What is the magnitude of the

force of the man’s hand on the stone?
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4) A man hfts a 2.0- kg stone vertically with his hand at a constant upward acceleration of 1.5 m/s’. What is the magnitude of
the force of the man’s hand on the stone?
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5) A 10-N box rests on a surface. The coefficients of static and kinetic friction are 0. S-Tespectively.
(a) How much force is required to start moving the box? ¢ Mgy OveRcoMe <vaTic T Remoa
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(b Once the box is in mot1on how much force is required to move the box at a constant rate? ¢. [\!\U 51 BALANCE Kineric
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(g) If you pushed the box with a force twice as strong as what you found in Part (b), what is the acceleration of the box?
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&) A 0.5-kg brick sits at on a wooden horizontal floor (i, = 0.58, g, = 0.34). Y‘:
(2) How much horizontal force must be exerted on the brick to start moving it OveR<nre J1MATI Ri¢iyg sd)
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(b} How much horizontal force must be exerted on the-briekteleep-it
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Ty A 0.5-kg brick is sliding along a Tiotizontal {rictionless surface at a constant velocity of +8.0 m/s. Tt then slides onto a

3+ wooden horizontal floor (u, = 0.58, u;= 0.34).

(———% (a) gncc on the wooden floor, is the brick affected by static friction @ﬁ‘iction‘?
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ifig at a constant velocity once it is in motion?
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(b) What is the net horizontal force acting on the brick, assumed to be solely due to friction?
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(c) What is the magnitude andd 1rect10n of the brick’s acceleration?
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8) A 5.0-kg block, initially traveling at +5.5 m/s, slows due solely to friction and comes to a stop after traveling +2.8 m,
(a) Determine the acceleration of the block. _—
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{b) What is the magnitude of the frictional force (i.e. the net force)?
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(c) What is the coefficient of kinetic friction between the block and the floor?
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i 9) A 20-N box of books sits at rest on a floor. The coefficients of static and kinetic friction are 0.50 and 0.38, respectively.
{a)} How much force do you need to exert horizontally to start moving the box? (QUQ Rlathe  STATIC F{(,C“ o ﬁ)
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(b) The force found in part (a) is exerted on the box gnce 1t is in motion. Determme the box’s acceleration.
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- 7) A 15-kg wooden box, initially moving at +8 m/s, is sliding across a wooden surface (g, = 0.30).
¢&—> (a) What is the net force acting on the box (assumed to be solely due to friction)?
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(b) What is the acceleration of the box?
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(" (c) How much time does it take the box to come to rest?
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{d) How far did the box slide before coming to rest? _7_
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10) A dockworker loading crates on a ship finds that a 20-kg crate, initially at rest, requires a 75-N horizontal force to set it
into motion. However, after it is in motion, a horizontal force of only 60 N is required to keep the crate moving with a
constant speed. Find the coefficients of static and kinetic friction betwegn the crate and the floor.
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11) A 10-kg box of books rests on a horizontal surface.
(a) If the coefficient of static friction between the box and the floor is 0.4, how much force is required to move the box?
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(b) The coefficient of kinetic friction is 0.32. If the same force found in part (a} is applied to the box once it is in motion, find
the acceleration of the box.
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12) A 6.00-kg box is sliding across the horizontal floor of an elevafor. The coefficient of kinetic friction between the box and

the floor is 0.360. Determine the kinetic frictional force that acts on the box when the elevator is:
(a) stationary. TE-% ’
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(b) accelerating upward at 1.20 m/s’. '
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(c) accelerating downward at 1.20 m/s”.
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