Further Mechanics 1 SolutionBank

Work, energy and power 2B

1 a Kinetic energy =%mv2 =%x 0.3x15° =33.8 J (3s.f)

b Kinetic energy =Lmv? =1x3x22 =67

2 2
¢ Kinetic energy = %mv2 = %x 0.1x100> =500

d Kinetic energy = %mv2 = %x 25x4* =200J

e Kinetic energy = %mv2 - %x 800x 20> =160 000J

In order, from the most kinetic energy to the least, will be e, ¢, d, a, b
2 a Gainof P.E.=mgh=1.5x9.8x3=44.1]

b Gain of P.E.=mgh=55x9.8x15=8085]

¢ Lossof P.E.=mgh=75x9.8x30=220501]

d Loss of P.E.=mgh=580x9.8x6=34104J

3 Decrease in K.E. =%mu2 —%mv2
:%xl.leZz—%xl.2x42

=76.8
The decrease in the particle’s K.E. is 76.8 J

4 Increase in K.E. =%mv2 —L 2

2
:%><900><202—%><900><52

=168 750

The increase in the van’s K.E. is 168 750 ]

5 Increase in K.E.= %mv2 —%mu2
6 =%><0.2><v2 —%XO.ZXZZ
6=0.11v"-04
V= 04 _ 64
0.1 < Speed is positive.
v=8 (v>0)

The value of v is 8.
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6 Decrease in K.E.=%mu2 —%mv2
100 =%><45><52 —%><45v2
100 =562.5-22.5v"
, 4625
Vo=—
22.5
v=14.533...

v=4.533... (v>0)
The skater’s final speed is 4.53 m s~ (3 s.f))

7 a
WS
48°
Y
25g N
P.E. lost = mgh
=25x9.8x (4sin 48°) < Vertical distance moved
_ 7282 is 4 sin 48°.
The P.E. lost by the child is 728 J (3 s.f))
b You have assumed there to be no air resistance.
This would be valid for low speeds, but not for high speeds.
8 a s=2m,a=98ms %, u=0,v="2
v =u?+2as < Use v* = u” + 2as to find
5 the speed of the ball as it
V" =0+2x9.8%x2 hits the water.
V' =392
K.E.= %mvz = %x 0.6x39.2

=11.76
The K.E. of the ball as it hits the surface of the water is 11.8 J (3 s.f.)

b K.E.lost =L mu? —Lun?
oS 2mu 2mv

=11.76—%x0.6x4.82

=4.848
The K.E. lost by the ball is 4.85 J (3 s.1.)
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9 u=35ms ,a=-12ms > t=5s,v="2
? ? ? Use v =u + at to find the

v=utat < final speed of the lorry.
v=35-1.2x5
y=29
1 2 12
Loss of K.E. 2mu 2mv
:l><2000><352—%><2000><292
=384000

The loss of K.E. of the lorry is 384 000 J

10

30
750¢ N
1,2 12
a Loss of K.E. 2mu 2mv

=%><750><202—%><750><152

=65625
The loss of K.E of the car is 65 625 ]

b Gain of P.E.=mgh
=750%9.8x (500 sin30°)

=1837500
The gain of P.E. of the caris 1 837 500 J

1kJ =10001J

<
<«

11 Increase of P.E.=mgh
15.7x1000=80x9.8%

~15.7x1000
~ 80x9.8
h=20.02
The cliff is 20.0 m high (3 s.f.)
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Challenge
a The ball is dropped from the top of a cliff, and falls freely under gravity.
Use the equation v=u+at
Using u =0 and a=g, you have v= gt
2,2
KE.=m =Lx1x(gt)’ = % —48.0¢"
s=ut+Ltat’. Sousing s=h, u=0 and a=g, you have h =1 gt’

2,2

PE.=-mgh=-1xgx (%gﬁ ) =— g2t =-48.01°

2 2

So kinetic energy + potential energy is constant.

2.2 2.2
b Kinetic energy + potential energy = g! (— 8! J =0
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