Phy 101
Chapter 8




Q5.

A block of mass m = 3.5 kg slides from rest down a frictionless incline of angle 6 = 30°.
See Figure 2. After sliding a distance « along the incline, it compresses a relaxed spring
of spring constant 430 N/m. The block monetarily stops after compressing the spring by
20 em. What 1s the distance « ?

Figure 2

A) 30 em
B) 40 em
C) 50 em
D) 55 em
E) 60 em

Conservation of energy:

1
mg(d + X)sing = 3 hx?

d+X=050m

d=030m

191, Major 2, Q5

Q6.

Ane‘.:

A box can slide along a track with elevated curved ends and a flat central part, as shown in
Figure 3. The flat part has length 2/. The curved portions of the track are frictionless, but
for the flat part the coefficient of kinetic friction 1s k= 0.25. The box is released from rest
at point A on the left curved portion, which is at a height /. Find the maximum height that
the box will reach at the right curved portion.

A) L2
B) L Figure 3
C) 312 \

D) 20/3 ' f

E) L/3

Conservation of energy: ‘-: 2L -

mgl' = mgL — umg(2L)

L'=L-p(2L) =051 191, Major 2, Q6
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A pendulum consists of a small mass = = 0.15 kg attached to a massless rod with length
2.0 m. At 8, = 15°, the mass has a speed of 2.0 m/s (see Figure 4). Find the maximum
angle Omax that the pendulum will make with the vertical. (Ignore air resistance)

A) 30° Figure 4

B) 37°

C) 27° |

D) 45° :

E) 60° 4

;‘\'1"\ . . / Bmax i Bo
U = 0 at initial position ./ ;
Hi = height at initial position i m
Hs = height at final position !
" ov=2.0m/s

H=Hi - Hs

1
3 mv =mgh = h=02m

H; = Lcos6y, Hy = LCOSO 0,

h H, - Hf o
1=~ 1 = €058y — €056 0 = O = 30°

191, Major 2, Q7

Q9.

A crate (mass = 14 kg) initially moving with speed of 0.60 m/s is pushed into a horizontal
rough floor with a constant force /= 40 N. After a straight-line displacement of magnitude
o = 0.50 m, the speed of the crate decreases to 0.20 m/s. Find the increase in the thermal
energy of the crate and the floor.

A) 221

B) 167 Solution:

C; 28 J AK = WF + erh = aEth = —th = WF _ AK — 22.2}-
D) 361 :

E) 407 191, Final, Q9
Q10.

The three balls (a, b, and ¢) in Figure 4, have equal masses. They are fired from the same
initial height with the same speeds but with different launching angles. Rank in order, from
largest to smallest, the speeds of the balls v., v., and v., as they cross the dashed horizontal
line at height ».

—T_

h

4

Solution:
Use conservation of energy

\45°

Ball a Ballb Ballc

A) All the balls will have the same speed
B) v., ve, ve
C) vy ve, v
D) ve, ve, ve

E) Ve, Va, Vb .
191, Final, Q10
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A particle is moved from point A to point B under the action of two forces. One of the
forces is conservative and the other one is non-conservative, but none of the forces is a
frictional force. The kinetic energies of the particle at points A and B are equal if

A) the sum of the works of the two forces 1s zero.

B) the work of the conservative force is equal to the work of the non-
conservative force.

C) the work of the conservative force is zero.

D) the work of the non-conservative force 1s zero.

E) None of these answers

Ans.:
AK — WC = WN
AK = Wc + WN
182, Major 2, Q5
Q6.
A child whose weight is 267 N slides down a 6.10 m long slide that makes an angle of
20.0° with the horizontal. The coefficient of kinetic friction between the slide and the
child is 0.100. If the child starts at the top with a speed of 0.457 nv/s. what is the child’s
speed at the bottom? (Ignore air resistance)
A) 546 m/s
B) 2.35m/s
C) 4.00m/s
D) 1.41 m/s
E) 2.32m/s
Al'l‘i.:

AK + AU, = W, + W,

1 1
—mv? — =mv?
> MV

> —mgsin20° = —mgcosOuX

v= [vZ+2gx(sin20 — cos20u) = 5.46 m/s
0 g

182, Major 2, Q6
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Q7.
A simple pendulum consists of a 2.00 kg mass attached to a strmg. The mass 1s released

from rest at X as shown in Figure 2. If the height of X from the lowest point Y 1s 1.85
m, find the speed of the mass at point Y. (Ignore air resistance)

Figure 2

A) 6.02 m/s
B) 9.00 m/s
C) 8.45m/s
D) 2.87 m/s
E) 3.53m/s

1.85m

Ans:
AK +Av, = 0

K—Ko+v,—Vog=0

1
zmv

2 —mgh=0

v =,/2mgh =v2x 9.8 x 1.85 = 6.02m/s 182, Major 2, Q7

Q8.
In Figure 3, a block slides along a track from one level to a higher level after passing
through a valley. The track 1s frictionless until the block reaches the higher level. On
the rough surface, a frictional force stops the block 1n a distance d. The block’s 1mtial
speed vo1s 6.0 m/s, the height difference h1s 1.1 m, and pi 1s 0.60. Find d. (Ignore
air resistance)

Figure 3

A)12m -
B) 45m T
C) 26m
D)34m
E) 57m

Ans:
AK + AV, = W + W

K—Ky+V;, —V,p = —mguyd

1
—Emvﬁ + mgh = —mgu,d

1

56 —gh
==————=12m

[e]1% 182, Major 2, Q8
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Q6.

Ans:

Camping equipment weighing 6.0x10° N is pulled by campers across a frozen lake
using a horizontal rope. The coefficient of kinetic friction is 0.050. The work done by
the campers in pulling the equipment 1.0x10° m at constant velocity is:

A) 3.0x10°7
B) 1.0x10°J
C) 2.0x10°7
D) 4.0x10°J
E) 5.0x10°7J

AK+AU, =W +(W,)

H{ =&K+H{ =%mv2+ﬂmgﬁX

=0.05x6000x1000=3.0x10° / :
182, Final, Q6

Qr.

Ans:

A block of mass m = 2.5 kg slides on a horizontal rough surface head on into a spring
of spring constant k = 320 N/m. as shown in Figure 1. When the block stops, it has
compressed the spring by 7.5 cm. The coefficient of kinetic friction between block and
floor 1s 0.25. What is the block’s speed just as it reaches the spring?

A) 1.0m/s Figure 1
B) 2.0 m/s
C) 3.0m/s
D) 4.0 m/s
E) 5.0 m/s

ﬁU_ +ﬂ.K=M":_

1 1
Ekxz +Emv§ = —umgX

K, 320 ,
Vo= [2ugX +—X2= [2X025x9.8X0.075 +-— X 0.0752 = 1.0m/s

182, Final, Q7
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Q8.

Ans:

A projectile of mass 0.500 kg 1s fired with an initial speed of 10.0 m/s at an angle of
60.0° above the horizontal. The potential energy of the projectile-Earth system when
the projectile is at its highest point (relative to the potential energy when the projectile
1s at ground level) is:

A) 1887
B) 27.77
C) 32571
D) 4627
E) 5531

AK+AU =0

K—Ky+U-Us =0

1 2 1 0y 2
= Emvo —Em(vocos60 )

2

1 1 1
U=5x0.5x102—5x0.5(10 x—) =18.8 ]

2 182, Final, Q8

Q3.

Ans:

Ki+U; =K+ U > U; =Ke(K; = Up = 0)

A 20 kg child slides 3.5 m down a vertical pole to the house floor, starting from rest.
What is the kinetic energy of the child as he reaches the floor if the frictional force on
him from the pole is negligible?

A) 6.9x10%]
B) 4.1x10%]
) 25z10°]
D) 7.9x10%]
E) 8.2x10%]

181, Major 2, Q3

Kr = Ui =mgh=20x98x35=686] = 69 x 10%]

Prepared by Abul Lais/Dr M.A. Gondal




Q6.

A child whose weight is 267 N moves down a distance d= 6.10 m along a slide that
makes an angle of 20.0° with the horizontal. as shown in Figure 3. If coefficient of
kinetic friction between slide and child is 0.100. what is change in kinetic energy of the
child over the distance “d™?

“d Figure 3

A) 4047
B) 35517 Rough surface
C) 2227
D) 5117
E) 65917 e e e (37 e
Ans:
AK = —AU _fkd — ‘Ui _fkd 181, Major 2, Q6
= mgd(sinf — u,cosf) = 267 X 6.1(sin20 — 0.1 X cos20) = 404.00 ]
Q7.
In Figure 4. a 3.5 kg block 1s accelerated over a horizontal frictionless floor from rest
by a compressed spring with negligible mass and a spring constant of 9.7x10? N/m. The
block leaves the spring at its relaxed length with a speed of 1.5 m/s. What was the
compression distance of the spring? .
Figure 4
A) 9.0 cm
B) 6.7 cm ST HL
C) 3.5cm
D) 11 cm
E) 13 cm
‘.._ No friction
Ans:
K+ Uy =K, + Uy = Uy = K (K, = Uy = 0)
1
—kx? = =mv?
2 2
mv? 3.5 x (1.5)?
x= [——== |—————=0090m
k 9.7 X 10 181, Major 2, Q7
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QSs.

Ans:

A stone attached to end of 3.8 m long string is swinging in a vertical plane. If the string
makes a maximum angle of 39° with the vertical, find maximum speed of the swinging
stone? (Ignore air resistance)

A) 4.1 m/s
B) 2.4 m/s 0\
C) 1.9 m/s
D) 53 m/s
E) 6.1 m/s

h =1(1~— cos8
h = 3.8(1 — cos39) = 0.85

Ki+U; =K+ Up (U; = K = 0)

1
Emvz = mgh

v=,/2gh =V2x9.8x0.85=4074 m/s
181, Major 2, Q8

Q16.

Ans:

Figure 7 shows three cases involving a block sliding along the rough plane. The block
begins with the same speed in all three cases and slides until the kinetic frictional force
has stopped 1t. Rank the situations according to the increase in thermal energy due to
the sliding, greatest first.

Figure 7

AK + AU + AE, =0
AEy, = —AK — AU

AEy, = K, — Uy + U,

For (1) AEy, = K;(U; = 0)

For (2) AEth = Ki + U,j = K,'_ + mgh

For (3) AEy, = K; — Uy = K; — mgh 181, Major 2, Q16

Prepared by Abul Lais/Dr M.A. Gondal




Q26.

A 5.0 g marble 1s fired vertically upward using a spring gun. The spring must be
compressed 5.0 cm if the marble is to just reach a target 17 m above the marble’s
position on the compressed spring. What 1s the spring constant of the spring? (Ignore
the air resistance and spring mass).

A) 6.7x10> N/m
B) 7.0x10°> N/m
C) 5.3x10* N/m
D) 4.0%10* N/m
E) 8.0%10>N/m

Ans:

Ki + Ugi + Usi = Kf + Ugp + Ugy

Ugi = gf(Ki =Kr =Uy = Ugp = 0)

1k 2 h

—kx?=m

5 g

2mgh 2x5x98x17x107%
k = > = 2 = 6664 N/m .
x (0.05) 181, Final, Q26

Q2.

Ans:

Two masses n1; and nw = 2y start from rest from the same height from the top of two
frictionless mclines of angles 30° and 60° (see Figure 1). When the masses reach the

bottom of the inclines:
Figure |

A) Both masses are moving with
the same speed. m /
B) nn moves faster than no. i
C) nrmoves faster than n. 1m
D) Both masses have the same 3° 60°
kinetic energy.
E) nu has more kinetic energy than nz.

0
AK + AU, = Wiy,

AK = —AU,

1
Emvz = —(—mgh)

=v=,2gh

Independent of mass 173, Major 2, Q2
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Q3.

A 500 kg elevator is pulled upward with a constant force of 5500 N for a distance of 50
m. What is the net work done on the elevator by all forces acting on it?

A) +3.0 % 10*]
B) —5.2%10°]
C) —3.6%10°]
D) +2.1x10°7
E) +1.7%10*]

Ans:
Wr = 5500 X 50 = 275 x 103 |
W, = =500 x 9.8 X 50 = —245 x 103 |
W = We+ W, =+30%x10%] = +3.0x 10%]
met TR 173, Major 2, Q3
Q4.
A simple pendulum is 1.30 m long. The mass at its end is pulled to one side until the
pendulum makes an angle of 29.0° with the vertical and then released from rest. If the
kinetic energy of the mass at the lowest point of its motion is 0.360 J. what is the value
of the mass?
A) 0.225kg
B) 0.106 kg
C) 0.140 kg
D) 0.980 kg
E) zero
Ans:

Take the Jowest point as the reference of gravitational potential energy.
U; + f*%,z Ur +}€ {i — release; f — lowest point)
mgh = K, = mgL (1 — cos8;) = K,

B Kf ~ 0.36
~ gL(1—cosB;) ~ 9.8 x 1.3 x (1 — cos 29°)

m = 0.225 kg

173, Major 2, Q4
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Q5.

A ball falls from the top of a building to the floor. At the moment when 1t 1s 0.70 m
above the floor. its gravitational potential energy equals its kinetic energy. What 1s the
speed of the ball at that moment? Take the floor as the reference of gravitational
potential energy.

A) 3.7 m's
B) 6.9m's
C) 98 m/'s
D) 14 m/s
E) zero

Ans:

v=,2gh=V2x98x07=37m/s

173, Major 2, Q5

Q6.

A block slides along the track shown in Figure 2. The curved portion of the track is
frictionless, but for the horizontal part the coefficient of kinetic friction is 0.40. The
block is released from rest from a height of 2.0 m above the horizontal part of the track.
Find the distance dthat the block moves on the horizontal part before it stops. Treat the
block as a particle.

Figure 2
A) 50 m at rest
; frictionless
Bf] 0.80 m ';’x"@ /
C) 24 m N/
at rest
D) 75 m 2m \¢ _ .
E) 15 m N, [T/ 4 A
Ans: et B A R R P AR
0 _
W= 0.4
AU, + };ﬁ = W,,
—mgh = Wf = _fk -d
mgh = y,mg - d
d h 2.0 &0
w040 UM 173, Major 2, Q6
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Q7.

Ans:

As shown in Figure 3, a 4.0-kg block has speed 8.5 m/s at point C. Tracks CA and BD
are frictionless, but track AB (of length 7.0 m) 1s rough (p&= 0.35). The block runs into
and compresses a spring (k= 2400 N/m) until it momentarily stops. By what distance
1s the spring compressed when the block stops?

Figure 3

A) 0.20m

B) 0.45m —_" k

C) 0.35m — Tm  ——

D) 0.57m C A / B D
E) 0.15m =035

AK + AU, = W,
0
1 2

“mv? + = kd? =
va > = —uymgx

1200d? = —96.04 + 1445 =d = 0.2 m 173, Major 2, Q7

QY.

Ans:

A 2.0 kg block 1s projected down a rough iclined plane that makes an angle of 30°
above the horizontal with an initial kinetic energy of 2.0 J. If the coefficient of kinetic
friction between the block and the incline is 0.60, how far will the block slide down the
incline before coming to rest?

A)52m d
B) 1.8m h
C) 3.0m
D) 1.0m
E) 23 m h = dsinf =

ro| =

AK + AUy = Wy

—K; —mgh = —f,-d
1
-K; — E'mgd = —u,, mg cos30°d

(i, c0s30° — 0.5) mgd = K;

0384d = 20 2d=52m 173, Final, Q9
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Qs.

At time t =0, a 1.0 kg ball is thrown from the top of a 100 m tall tower with initial
velocity v, =(167+24])m;’5. At what height from the ground will the kinetic energy
of the ball be three times its initial kinetic energy? (lgnore the air resistance)?
A) 15m
B) 10m
C) 20m
D) 25m
E) 40m
Ans:
AUy +AK =0

U-Uy+K—-Ky=0
mgh —mg x 100 + 3Ky — Ko = 0

1
mgh —mg100 + 2 ximvg =0

h=100g —v§ =15m
172, Major 2, Q5

as.
A block with mass m = 2.00 kg is placed against a spring on a rough incline with angle
8 = 30.0° and coefficient of kinetic friction pe = 0.215 as shown in Figure 3 (The block
is not attached to the spring). The spring, which is compressed 20.0 cm from its relaxed
position, is then released from rest and the block travels distance | = 1.20 m from the
release point on the incline before coming to rest. Find the value of spring constant k
of the spring.
Figure 3 A
A) 807 N/m
B) 578 N/m
C) 256 N/m
D) 980 N/m
E) 663 N/m
Ans:

0
8K + AU, + AU, = W;

172, Major 2, Q6

1
mgh—0+0— 5 kx® = —p,mgcos6l

1
mglsinf —Eﬁ::vc2 —u,mgcosfl = k =

2mgl(sinf + p,cos@)

2

= 807 N/m

Prepared by Abul Lais/Dr M.A. Gondal




Q7.

If only conservative forces are acting on a body then the work done by conservative

forces

A) does not change the total mechanical energy.
B) does not change the potential energy.
C) does not change the kinetic energy.
D) is always equal to zero.
E) is always negative.

Ans:
A 172, Major 2, Q7
Q8.
An 18-kg object is released from rest and moves vertically downward from a height of
80 m above the ground. It reaches the ground with a speed of 15 m/s. How much work
was done by the non-conservative forces on the object?
A) —12kJ
B) —16kl
C) +12k
D) + 16kl
E) —14k
Ans: 0 o
Wf:AK+aUg:K—}f0/+/f—UO
1 2 1 2 A
W = 7 MV* = mgh =m (EU - gh) = —12kJ 172, Major 2, Q8
Q3.
A 0.80 kg block is dropped onto a relaxed vertical spring that has a spring constant of
k = 250 N/m as shown in Figure 2.The block compresses the spring 0.12 m before
momentarily stopping. Find the maximum speed of the block just before it hits the
spring. (Assume that friction and air resistance are negligible.)
1 1l
A) 1.5m/s Figure2 | i
B) 2.1 m/s
C) 3.2m/s
D) 4.6 m/s
E) 5.0 m/s
Ans:

AK + AU4 + AU; =0

1 1
(0 —Em,vg) + (0 — mgx) + (Ekxz — O) =0

kx?
vy = — 2gx =1.5m/s

172, Major 2, Q3
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Q7.
A 2.0-kg block with an initial velocity of v =3.0,—4.0; (m/s) slides on a horizontal
xy- rough surface with coefficient of kinetic friction g, = 0.12. Find the total distance
traveled by the block before 1t comes to rest.
A) 1lm
B) 17m
C) 25m
D) 30 m
E) 47m
Ans
AK + AU, = Wy
K — Ky = uFydcos180°
0 —Emvz = —uymgd
v? 52
=d= = =106 = 11m :
2u,g 2x%012x%x9.38 172, Final, Q7
Q4.
Figure 1 shows a block of mass 2.0 kg moving on a horizontal frictionless surface and
an uncompressed spring with one end attached to a wall. The speed of the block
before it touches the spring is 6.0 m/s. How fast is the block moving at the instant the
spring has been compressed 15 cm? The spring constant k of the spring is 2.0 kN/m.
A) 3.7m/s Figure 1
B) 4.4m/s o
C) 9.2m/s ——
D) 5.4 m/s k
E) 1.2m/s 2.0 kg
Ans:
AK + AU, =0
1 1 1
—mv? ——mvi +=kx? =0 .
2 2 2 171, Major 2, Q4
, k 2000/ 15\?
v= |vf——x?= 62——><( ) =3.7m/s
m 2 100

Prepared by Abul Lais/Dr M.A. Gondal



Qsé.

In Figure 2, a block slides from A to D along a frictionless ramp, and then passes
through horizontal region DE, where a frictional force acts on it. Which one of the

following statements about the block is FALSE?
- Figure 2

A

A) Its mechanical energy remains constant in region DE

B) Its kinetic energy increases in region AB

C) Its mechanical energy remains constant in region AB

D) Its kinetic energy remains constant in region CD

E) Its mechanical energy remains constant in region BC
Ans:

A 171, Major 2, Q6

Prepared by Abul Lais/Dr M.A. Gondal



Q7.

Ans:

The summit (the highest point) of Mount Everest is 8.9x10® m above sea level and an
85 kg climber climbs to the summit starting from sea level. How many candy bars, at
1.3x10%) per bar, would supply an energy equivalent to the energy spent (lost) by the
climber against the gravitational force on him?

A) 57
B) 84
c) 32
D) 74
E) 12

mgh B 85 X 9.8 X 8900 B
1.3x10°  13x105

# candy bars =

171, Major 2, Q7

Qs.

Ans:

A 4.0-kg block is lowered down a 37° rough incline a distance of 5.0 m from point A to

point B. A force F of magnitude 10 N is applied to the block between A and B as
shown in Figure 3. The kinetic energy of the block at A is 10 J and at B is 20 J. How
much work is done on the block by the force of friction between A and B?

Figure 3

A) -68)
B) -58)
C) -95)
D) -83)
E) —43) bommes

W, + W, = AK + AU,
d-F+ Wy = (20 — 10) + 4 — Uog
—50c0537° + Wy = 10 —mgh

Wy = 50c0s37° + 10 — 4 X 9.8 X 55in37° = —68° 171, Major 2, Q8
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Q7.

A block is attached to the end of an ideal spring and moved from coordinate x; to
coordinate xz The relaxed position 1s at x= 0. For which values of x and xz is the work
done by spring on the block positive?

A) xi=—6cmand xr=-4 cm
B) x=—4cm and xr=6 cm
C) x =4cmand xr=6cm

D) i=—4cm and xr=—4 cm
E) x=-—6cm and xr=7 cm

Ans:
Ws = =AU; = Ups — Us
1 2 _ .2
W = 5"‘-' (xf = x7) X
171, Final, Q7
Q8.
A 5.00-kg box starts to slide up a 30.0° mncline with 275 J of kinetic energy. How far
will it slide up the incline if the coefficient of kinetic friction between the box and the
incline 1s 0.3507
A) 6.99m
B) 225m
C) 8.80m
D) 523m
E) 343 m
Ans:
AK + AU, = W

0

/ﬂnf{n + U, —/!/c.; = —fl

=275 + mglsinf = —u,mglcosé

. 275
"~ mg(sin + p,cosd)

275

l

=699m

~ 5 x 9.8(sin30° + 0.35c0s30°) 171, Final, Q8
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Q3.

Ans:

A 20-kg mass 1s attached to a massless spring (« = 380 N/m) that passes over a
frictionless massless pulley. as shown in Figure 3. The mass is released from rest with
the spring unstretched. What is the speed of the mass at the instant when it has dropped
a vertical distance of 0.40 m?

FII;]L.Ir'ﬂ 3

A) 22 m/s
B) 2.8 m/s
C) 1.5m/s
D) 4.8 m/s
E) 3.6 m/s

0
1
AK =K~ K= Kg = Smv?

AUg = —mgh

AU 1k12
5_2 1

AK + AU + AU = 0
! 2+1kh2 h=0
—mv* +—kh" —mgh =
2 2 &

k
2 = 2gh — —h?
v g m

380
— (2X98X04)— (ﬁ X 0.16) — 48 (m/s)?

=>v=22m/s 163, Major 2, Q3
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Q4.

Ans’

A particle moves from the poml (1. (} 2.0) m to the point (— 4.0, — 2.0) m while being
acted on by a constant force F=4.0,42.0, 3 (N). What is the work done on the particle
by this force?

A) —281
B) +107
C) +237
D) +177
E) —7817

=P}

=T —T; = —51—4j (m)

W=F-d=(4i+2)) (-5i—4)) = —20—8 = —28]

163, Major 2, Q4

Ans’

Two masses are connected and move as shown in Figure 4. The coefficient of kinetic
friction between the 2.00-kg mass and the surface is 0.400. The system starts from rest.
What is the speed of the 6.00-kg mass at the instant when it has fallen 1.50 m? Assume
that the pulley is massless and frictionless.

A) 437 m/s Figure 4
B) 3.54 m/'s 2 kg
C) 6.00 m/'s
D) 5.05 m/'s
E) 542 m/s

Let m; = Z2kg,m, = 6kg M =m, + m,

0
1
AK = K; —}*Z‘= Emv2

AU

g —m,gh

Wext = Wf = _fk d = _llkmlgh

1
Emvz — mygh = —J, m; gh
4v? —88.2 =-1176 = v =437m/s 163, Major 2, Q5

Prepared by Abul Lais/Dr M.A. Gondal




Q.

A 3.0-kg block starts from rest and slides down a frictionless 30° incline, where it
collides with a massless spring of force constant 400 N/m, as shown in Figure 2. The
block slides a total distance of 0.65 m on the incline until it is stopped by the spring.
By how much is the spring compressed?

A) 022 m Figure 2
B) 0.37m

C) 0.13m

D) 0.48 m spring

E) 031 m

Ans: 0
4 AU, + AU, = 0

- gz =
mgh + zkd =0

d= 2mgh _ [mgx h
Z4= Tk TNk sinB:;:h:x-sinG:

[N ] -

_ [3x98x065
- 400 = Yesm 163, Final, Q8

Q9.
In Figure 3, a block is released from rest at point A and comes to rest at point C. The
track from A to B is frictionless, while the track from B to C is rough. What is the
coefficient of kinetic friction between the block and track BC?
A) 053 16m Figure 3
B) 0.34
C) 021
D) 0.72
E) 043 n
Ans: 0 >
?Z + AUy = Weye C
—IHE\R::: = —uk_n\lgd
R 1.6
e =—=—>-=053 163, Final, Q9
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Qlo0.

A vertical spring is compressed at distance h = 7.50 cm from its relaxed position
and a 2.00 kg block is placed on top of it. When the spring is released. the block will
move up with maximum speed 1amy and it will stop at maximum height H. The
maximum height H 1s measured from the compressed position of the spring as shown
in Figure 6. Provided the spring constant k= 2.00<10° N/m. the values of 1syand H
respectively are: [Ignore air resistance]

Figure 6
A) 2.04nv/s and 28.7 cm &
B) 1.05m/sand 11.8ecmm 77T AT
C) 9.65 /s and 28.7 cm m = 2.00kg
D) 535m/sand 11.8 cm h=7.50cm
E) 7.08 m/s and 77.6 cm H
Ans:
1 1 - - - - - ——
—kh? :—m\r%]ax{-]ngh hI_@_ ............ . M
2 2 - k = 2000 N/m
k compressed relaxed
Vinax = Ehz — 2gh
B 2000(:’.5)2 2 OB — 208y
Ymax = 72 \100 “ %100 T
k2 H
2 T8
7.5’
1k 1 2000 % (150) B
" 2mg 2 2x9s o™ 162, Major 2, Q10
Q12.
In Figure 7, a spring with £= 550 N/m 1s at the top of a frictionless incline of
angle @ = 37.0°. The lower end of the incline 1s distance D = 1.00 m from the end of
the spring, which 1s at its relaxed length. What is the speed of the object when it reaches
the lower end of the incline? [Ignore air resistance]
Figure 7
A) 450 m/s
B) 1.70 m/s
C) 6.13m/s
D) 250 m/s
E) 7.00 m/s
Ans:
AU+ AK =10

AUg+ AUz + AK =10

1 1 .
—Ekxz — mgsinf(D + x) + Emv2 =0 162, Major 2, Q12

k 550
v = ‘/—xz + 2g(D + x)sinf = \/% 0.22 + 28.8(1.2)sin37° = 4.5 m/s
m .

T 14 L4




Q14.

followed by the body.

path followed by the body.

Which one of the following statements is True?

A) The work done by a conservative force on a body does not depend on path
B) The work done by a non-conservative force on a body does not depend on
C) Spring force is an example of a non-conservative force.

D) Gravitational force is an example of non-conservative force.
E) Friction force is an example of conservative force.

E_E0=K+U_KO_U0
—lm(vz—vz)-l-m (21-1.1)
_2 0 g . "

. 1[100 144]+1 9.8 x 1
- X = - =X Y0 X
272 2

44

= —T+4.9 = -114+49=-6.11]

Ans: .
A 162, Major 2, Q14
Q15.
A 0.50 kg ball 1s thrown vertically upward from a point 1.1 m above the ground with a
speed of 12 m/s. When 1t has reached a height of 2.1 m above the ground, its speed 1s
10 m/s. The change in mechanical energy of the ball 1s:
A) -6.11]
B) +6.11]
C) -451]
D) +451]
E) zero
Ans:

162, Major 2, Q15
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Q7.

A 5.0 kg block initially at rest, slides down the ramp of an mclined plane of angle 30°,
from the height of 5.0 m. Find the speed of the block at the end of the ramp if the
coefficient of kinetic friction between the block and the surface of the ramp is 0.23.

F
A) 7.7 m/s N
B) 42 m/s
C) 3.5m/s
D) 1.6 m/s
E) 23 m/s mgcoso
Ans: .
d
1 2
Zmv —mgh = —f,d
L
Zmv” = mgh = —pmgdcosf
29 ( " 6)
v= — U ——COS
g P sing@
v =42%9.8x5(1—0.23 x cot30°) = 7.7 m/s 162, Final, Q7
Q9.
In the three cases shown in Figure 7, an object 1s released from rest at the top, and
experiences no friction or air resistance. Rank the cases according to the speed of the
object at the bottom, greatest first. (z221n the figure represents mass).
A) All tie (1) m (2) m (3) 2m
B) (1 and 2 tie), then 3 'T ,//.fi"t ” l
C) 3 then (1 and 2 tie) | J// | l/ ]
D) (2 and 3 tie), then 1 2 -
E) 1 then (2 and 3 tie)
Ans:
ve = ./2gh , all tie 161, Major 2, Q9
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Ql2.

A 2.5-kg block rests on a rough horizontal floor where it compresses a horizontal
spring by a distance of 0.030 m. The force constant of the spring is 850 N/m. The
block is then released and slides on the floor. The coefficient of kinetic friction
between the block and floor 1s 0.40. What is the speed of the block after it has moved a
distance 0of 0.020 m?

A) 0.34 m/s
B) 0.26 m/s
C) 0.54 m/s
D) 0.11 m/s
E) 029 m/s
Ans:
AK+ AU = W
1 1 1
Emvt2 +Ekx,2 E Ekxiz = —pmgd
Vg = ix-2 — kx? — 2u,gd = 0.34
m! f 161, Major 2, Q12
Ql13.
A 2.00-kg block slides on the surface shown in Figure 8. The curved surface is
frictionless, but the horizontal surface 1s rough and has a coefficient of kinetic friction
of 0.200 with the block. The block starts from rest 4.00 m above the rough surface.
What 1s the distance travelled by the block on the rough surface before coming to rest.
A) 20.0m
B) 15.0m
) 100m - - Block
D) 182m aom|
E) 23.5m Ll
Ans:
AK + AU = W;
Tgk = kaf\H\d
d="T=g2=20m 161, Major 2, Q13
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7.
¥ A 60 kg skier starts from rest at height A= 20 m above the end of a ski-jump ramp
(see Figure 4) and leaves the ramp at angle 8 = 28°. Neglect the effects of air
resistance and assume the ramp is frictionless. What is the maximum height (/) of his
jump above the end of the g

ramp?
End of

A) 4.4 m ramp //'T"«\\

B) 8.5m J Y
C)16m 0 T St

D) 5.7m

E) 3.6 m

Ans: Figure 4

Using the conservation of energy

i}
mgh = Emvi’- =>v, = /2gh =19.8m/s

v,sinB\*
h= (%)
28

(9.8 sin28)? .
e 4.4m 161, Final, Q7

QL.

A force F, is applied to a 5.0-kg box moving it along the sxaxis. The force varies with
distance as shown in FIGURE 1. If the box starts from rest at the origin. what is its speed at x
=12m?

x(m)

"< [ N —
[

0 4

A) 4.9 m/s
B) 4.0 my/s
C) 2.8 m/s
D) zero

E) 3.9 m/s

Answer:

1
W = area under the curve = 2 X 12 x 10 =60]
ﬂk = W:Klz _Kﬂ = W

L w2 0=Ww
zmv =
W
=S v=—
m

= [0 = 49m/s 153, Major 2, Q1




Q3.
A rough inclined plane has a height of 1.00 m, and makes an angle of 45.0° above the

horizontal. An object of mass 1.00 kg 1s released from rest at the top of the incline, and has a
speed of 3.50 m/s at the bottom of the incline. Calculate the magnitude of the work done by
the frictional force.

A) 3.687
B) 53117
C) 8217
D) 2.507]
E) 4.94]

Answer:

1 1
AK = Kf —K; = Em (vj? — vf) = E x 1.00 x (12.25—-0) = 6.125]
AU, = —mgh = -1.00x98 X 1.00 = —9.8]

g
AK + AU, = W, : W, = AK + AU, = 6.125 — 9.8 = —3.675 153, Major 2, Q3

Qs.

A 3.0-kg block 1s pushed against a spring of force constant &= 500 N/m, compressing it
0.25 m. When the block 1s released from rest, it moves along a frictionless horizontal surface
and then up a frictionless plane inclined at 37° above the horizontal (see FIGURE 3). What is
the speed of the block after it has moved 0.50 m up along the incline? Ignore air resistance.
The block 1s not connected to the spring.

wwwwnll A

A) 2.1 m/s
B) 0.79 nvs
C) 4.1 ms
D) 4.5 s
E) 29 s

Answer:

AK + AU, =0

1

1
3 muv? —Ekxz +mgh=0 153, Major 2, Q5

1 1
Sm v? = Ekxz —mgh

k 500
v? = mxz —2gh = (T) (0.25)?2 = (19.6)(0.30) = 4.2 = v =2.1m/s

Q6.

The only force acting on a particle is conservative force F . If the particle is at point A, the
potential energy of the system is + 40 J, If the particle moves from point A to point B, the
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work done on the particle by F is + 15 J. What is the potential energy of the system at point
B?

A) +25]

B) —251]

C) +551]

D) -551]

E) —151]

Answer:

For a conservative force : AU = —W
AU =-W

Ug—Uy=-W

Ug=Uy;—W=40-15=+25] ]
153, Major 2, Q6

Q9.
A 5.0-kg block 1s sent up a plane inclined at 30° with an 1initial speed of 6.0 m/s. The
block comes to rest after travelling 2.0 m along the plane. What 1s the change in the
mechanical energy of the block during its motion on the plane?
A) —41 ]
B) +1401]
C) +49 1]
D) 90 J 7 1y
E) +14 ]
Ans: 0
= WK = —2mv?=—21 = —
AK = RT—Ki=—-mv{ = —=x5x36=-901] inf = == h=d-sind
1
AU, = mgh=5x98x1.0= +49] =2x5=10m
AEjec = AK+ AU, = =90 + 49 = — 41 153, Final, Q9
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Q2.

A ball is thrown vertically upward. Neglecting air resistance, which one of the following
statements is FALSE.

A) The potential energy of the earth-ball system decreases as the ball is going up.
B) The kinetic energy of the ball decreases while the ball is going up.

C) The sum of the kinetic energy of the ball and potential energy of ball-earth system
is constant.

D) The potential energy of the earth-ball system decreases as the ball is coming
down.

E) The kinetic energy of the ball increases when the ball is coming down.

152, Major 2, Q2
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Qi3.

In Figure 8, A 2.00 kg block situated on a rough incline is connected to a spring of negligible
mass and spring constant 100 N/m. The block is released from rest when the spring is
unstretched. If the pulley is massless and frictionless and the block moves 20.0 cm down the
incline before coming to rest, then find the coefficient of kinetic friction between the block
and incline.

A) 0.115
Figure 8
B] 0,235 |'I|'= ]“” h 1Ll
C) 0.498 md @
i - .
D) 0.403 200 kg
E) 0.495
Ans:
j:é+ AU, + AU, =W,
AK=10
AU, = —mgdsin37 = —2.36
1 2
AU, = Ekx =2
1. .2
AU, = Ekx =2
Woe = —wemgeosfd = —3.13
= u = 0115
152, Major 2, Q13
Q14
A horizontal spring is fixed at one end. If it requires 6.0 J of work to stretch the spring by 2.0
cm from its equilibrium length, how much more work will be required to stretch it an
additional 4.0 cm?
A) 48)
B) 54J
C) 6.0J
D) 12J
Ans:

1. . 4
U,=6=§ch = k=3 x 10" N/m

1 .
W, = Ek[xfz - xf] =48] 152, Major 2, Q14
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Qils.

A 3.00 kg box starts from rest and slides down an incline. The incline is 0.500 m high and the
angle of inclination is 30.0°. If the box experiences a constant friction force of magnitude 5.00
N, then find the speed of the box as it reaches the bottom of the incline.

A) 2.54m/s
B) 6.47m/s
C) 3.96m/s
D) 5.58m/s

E) 8.76m/s

Ans:
AK + AUy = Wy,
h
—mv? —mgh = —F —
2 sin30
= v=254m/s 152, Major 2, Q15
Q7.
A light-weight object and a heavy-weight object are sliding with equal speeds along a
horizontal frictionless surface and then they both slide up the same frictionless hill.
Which one of the following statements is correct. [Ignore air resistance]
A) Both objects will slide up to the same height.
B) The heavyweight object will reach higher height because it has greater
kinetic energy.
C) The lightweight object will reach higher height because it has smaller kinetic
energy.
D) The lightweight object will reach higher height because it weighs less.
E) The heavyweight object will reach higher height because it has greater
momentum.
Ans:
1, b
Smve =mg 152, Final, Q7

Prepared by Abul Lais/Dr M.A. Gondal




Q8.

Ans:

Figure 2 shows two blocks connected by a massless string that passes over a frictionless
pulley. The block of mass m1 = 5.00 kg 1s connected to a spring of force constant 400
N/m. Initially, the system is released from rest when the spring is unstretched. If the
hanging block of mass m2= 3.00 kg falls a distance /# = 0.100 m before coming to rest,
calculate the coetficient of kinetic friction between the block of mass my and the
surface.

Figure 2

A) 0.192

B) 0.235
C) 0.154

D) 0.289

E) 0.350

Mo
I;,
0
MK + AU + AUs = Wi,
1
0 —m,gh+ Ekx2 = —pm, g(0.1)

—2.94 +2 = —4.9p,

W = 0.192 152, Final, Q8
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