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1. A force F= (3i + Zﬁ)N acts on a body and produces a displacement S= (4f—f+ 31:1)m . The work done will
be
(M 13)
(2)30)
(3)10)
(4) 20 )
2. A body of mass m is displaced from point A(3, 1, 3) to point B(1, 2, 1) under the effect of a force

F= (55+ 2}—41:1)N, calculate work done by the force.

(1)57)

(211

(3)0J

(4)22)

3. The work done against gravity in taking 5 kg. mass to 2 m height in 1 s will be :-
(1)491)
(2)98)

(3) 196 J

(4) None of these

4. A student of Allen is going from samarth to sabal building holding his bag in his hand. Direct distance
between these buildings is 50 m. Calculate work done by gravity if mass of bag is 3 kg.
(1) 750
(2) 1500
(3) Zero
(

4) Data insufficient

5. You lift a heavy book from the floor of the room and keep it in the book-shelf having a height 2 m. In
this process you take 5 seconds. The work done by you will depend upon :-
(1) Mass of the book and time taken
(2) Weight of the book and height of the book-shelf
(3) Height of the book-shelf and time taken.
(4) Mass of the book, height of the book-shelf and time taken.
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For the system shown in figure both the block A and B are moving together. If coefficient of friction
between both the blocks is p, the work done by friction on block B is :-

y
F
smooth

1
2
3
4

Zero

Negative
Positive

None of these

AAAA
= =

A body of mass M tied to a string is lowered at a constant acceleration of (3g/4) through a vertical
distance h. The work done by the string will be..............

3
1) — Mgh
()4 g9

1
2) — Mgh
(2) 7 Mg

-3
3) — Mgh
()4 9

-1
4) — Mgh
) Mg

Find work done by friction for displacement 'S’ ?

Hiey

1) pk(mg + Fsin®)S

3) uk(mg —Fsin0)S

(
(2) —px(mg + Fsin®)S
(
(4) —pk(mg —Fsin®)S

coorory S s or soa o a . .
Three forces 3(i+3j+k), ;(—2i+9k) and 11(2i+i+6k) are acting on a particle. Calculate the work done

in displacing the particle from point (4, -1, 1) to point (11, 6, 8).
(1) 756 units
(2) 833 units
(3) 644 units
(4) 793 units
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Answer key
Sl ' | 2 | 3| 4|56 | 7] 8]0
e 3 | 3 | 2 [ 3] 23] 4] 4|2

SOLUTIONS DPP-01

1. (3)
F=(31+2))-(4i-j+3Kk)
=12-2=10)J

2. (3)
d=%-%

=(f+2j+f<)—(3f+}+3f<)
=(-2i+]-2Kk)
w=Fd

=(51+2j-4k)-(-21+]j-2Kk)

=-10+2+8=0
3. (2)
W, =FScos0
= (5g) x 2 x cos0°
=5x98x2x1
=98
4. 3)
Angle between Force and displacement is 90°
S W=0
5. (2
W = mgH

independent of time

6. 3)

Block B will accelerate due to friction and gain speed therefore work by friction on block B will be positive

7. 4)
T

}a=3qg/4

Mg
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3g
Mg-T=Mx—=
8 4

W=Tx hcos180":—MTgh

(4)
Fsino
N F
FcosO
Mk

f

mg
N = mg -Fsin6
f= HkN

f = p(mg —Fsin®)
Ws =f x S cos180°
= —pk(mg —Fsin0)S

(2)

Resultant of three given forces —

= -

F:F1+l32+ A

1

= 3i+9i+3f<+[—gi +47512}+[22§+ 11] + 66Kk]

= [%5§+20}+52781A<} units
Displacement ¥ =T, -
= [111 + 6] + 8k]-[41-1j+1k]

= (71+7] + 7k) units

work done = F-F
={17i51+203+5$12][7i+7j+712]

=165 + 140 + 528 = 833 unit
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1. A particle moves along the x-axis from x = x; to x = xz under the influence of a force given by F = 2x.
Find the work done in the process.
@) X22 + X12
(2) 2% = x7°
(3) 2(x2% - x1?)
(4) 20% + x1%)
2. A force F = (10 + 0.5x) N acts on a particle in x direction, where x is in metres. Find the work done by this
force during a displacement from x = 0 to x =2.
(m21J
(2) 181
(3)25)
(4)15)
3. A force F acting on an object varies with distance x as shown here.
The work done by the force in moving the object from x = 0 to x = 6m is :-
F(N)4
6
4--
2-_
12345 67 XinMm
(1)181)
(2) 27 J
(3)36J
4)9)
4. Calculate the work done for following F-d curves
T 70
F(N)
, 3 5
2 d(m)
-
-30
(1)30)
(2)40)
(3)45)
(4) 50
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Calculate the work done for following F-d curves

20
T 15
F(N)
5
T 3 4] |56
d(m)
—%
15
(1)30)
(2) 40 )
(3) 45 )
(4)50 )

Calculate the work done for following F-d curves

F(N)
15
4 5
1 2 3 d(m)
N
-15
(1) 301
(2)40)
(3)45)
(4)50)
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Answer key
Question 1 2 3 4 5 6
Answer 2 1 2 3 1 2

SOLUTIONS DPP-02
(2)

W = TFdx:TZxdx

X1 Xy

= W=X22—X12

M
W = ‘Z[Fdx = .|2.(10+0.5x)dx

2 ?

X

-

= W = 10[x] + 0.5 [

0

= W=21)J

()

Work done = Area under F-d curve

(3)

Work done = Area under F-d curve

(1

Work done = Area under F-d curve

(2)

Work done = Area under F-d curve
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1. If the kinetic energy of a body becomes 4 times of its initial kinetic energy, then the momentum of the
body will become :-
(1) 242 times
(2) J2 times
(3) 2 times
(4) none of these

articles of mass 3 Kg and 5 kg have same momentum, calculate ratio of their K.E.

3. If the kinetic energy of a body is increased by 800%, the momentum will increase by :-
(1) 100%
(2) 200%
(3) 150%
(4) 300%

4. If the kinetic energy of a body increases by 2% then momentum :
(1) increases by 2%
(2) increases by 1%
(3) increases by 8%
(4) increases by 16%

5. The graph between kinetic energy Ex and velocity V is -

T
(1)j |EK /
V>

T
) Ex

V—
3) Ex \

V-

V—
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Answer key
Question ‘ 1 2 3 4 5
e 3 | 1 | 2] 2 |1

SOLUTIONS DPP-03

(3)

KE oc P2

ALK

PZ KZ

P, = 2P,

(1)

P = constant

So Kocl
m

K1:K2:>m2:m1

=5:3

(2

h_ K

PZ KZ

P, =3P,

Momentum P; increased by 200%

(2

AKE _ 2AP
KE P

2%=2A—P%

P

AP

—%=1%
p

M

E, :%mvZ .. Graph is parabola
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_ Problems based on Work Energy Theorem DPP-04 _

3
1. A force is acted upon a body of mass 6 kg which causes in its displacement which is given as ‘S = tz !

metres where ‘t’ is time. The work done by the force in 2 seconds is :-
(1)181)

(29

(3)27)

4)16)

2. A force acts on a 20 g particle in such a way that the position of the particle as a function of time is given
by x = 2t - 3t + 2t3, where x is in metres and t is in seconds. The work done during the first 3 second is :-
(1)5.28)

(2) 28.8)J
(3) 144 )
4)72)

3. A 2 kg ball is thrown up with an initial speed 12 m/s and reaches a maximum height of 10 m. How much
energy is dissipated by air drag acting on the ball during the ascent ?
(1)40)
(2)561J
(3)36)
4)72)
4. A block weighing 10 N travels down a smooth curved track AB joined to a rough horizontal surface. The
rough surface has a friction coefficient of 0.20 with the block. If the block starts slipping on the track

from a point 1.0 m above the horizontal surface, then it would move a distance S on the rough surface.

Calculate the value of S [g = 10 m/s?]
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5.

(1) 2

is lost due to friction in time to then coefficient of friction between the particle and the ground is :-
2gt,

A particle moves on a rough horizontal ground with some initial velocity say vo. If — of its kinetic energy

\%
2 0
@ ot

3) 3v,
4gt,

gty

K =100 N/m

~~
~
~~,

\\
2m

\
\
1
1

1
1
1
1
1
1
1
1

R

A small block of mass 100 g is pressed against a horizontal spring fixed at one end to compress spring
(M1Tm

through 5 cm. When released, the block moves horizontally till it leaves the spring. Find value of R.
() v2m
(3)2m

@) Lm

2
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Answer key
Question 1 2 3 4 5 6
Answer 3 3 2 2 1 1

SOLUTIONS DPP-04

(3)
t3
s = —
4

3t?
v= "

4
att=0,v=0

2
att =2sec, v = % =3m/s

By W.ET.

W = AKE

w=1L6x32-Lgx02
2 2

W =27

3)

X =2t -3t + 283

v=2-6t+6t

W = AKE

t=0=> V] = 2

t=3=v, =38

g1, 20 [1444—4]
271000

ke= 1440 1440
100

()

E=—%mv2+mgh

=—%x2x']44+2><10><10

= —144 + 200 = 56

(2

We + Wie + Wext = AK

mgh-fs +0=0= mgh-umgs =20
h

= s= —=—=5m
p 0.2
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(M

K = lKiDVf=E
4 2

a=ug [as f = pmg]

Vv v
So L=vg-pugto=>p=—2
2 O THIREH I

0

(1)

X = 5cm

2m

Ly = lmy
2 2
2
100x —E— 100 xv?
100 1000

25 v
10000 10

v =25= v=+25

\/ﬁ

R=vT=+25%x04=1

100x
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_ Gravitational and Spring Potential Energy DPP-05 _
1. Which of the following statements is not true for work done by conservative forces :-

(1) It does not depend on path

(2) It is equal to the difference of initial and final potential energy function
(3) It can be recovered completely
)

(4) None of the above

2. As shown in the diagram a particle is to be carried from point A to C via paths (1), (II) and (lll) in

gravitational field, then which of the following statements is correct :-

C
|
Il h
1]
A B
(1) Work done is same for all the paths
(2) Work done is minimum for path (ll)
(3) Work done is maximum for path (1)
(4) None of the above
3. Which of the following is a non conservative force:-
(1) Electric force
(2) Gravitational force
(3) Spring force
(4) Viscous force
4, A 10 kg satellite completes one revolution around the earth at a height of 100 km in 108 minutes. The

work done by the gravitational force of earth will be -
(1) 108 x 100 x 10J

108 x10
100

(3)01J

100 x10
108

(2) J

J

(4)
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For the path PQR in a conservative force field the amounts of work done in carrying a body from P to Q
and from Q to R are 15 Joule and 5 Joule respectively. The work done in carrying the body from P to R

AP
Q R

will be -

(1)20)

(2)10)

(3)5)J

(4) Zero

A body of mass 3 kg falls from a height of 20 m. What is the loss in potential energy :-
(1) 400

(2) 300
(3) 200
(4) 600 J

A uniform chain of length L and mass M is lying on a smooth table and %rd of its length is hanging

down over the edge of the table. If g is the acceleration due to gravity, the work done to pull the hanging
part on the table is :-
(1) MgL
MgL
) ETY
MgL
9
2MgL
9

3)

(4)

A brick has 3 sides a, b, c {a > b > c}. The brick can be kept on ground on any face. The work required to
be done to move slowly from minimum potential energy situation to maximum potential energy

=i

situation of brick is :



10.

11.

12.

13.

14.

A spring of force constant 1000 N/m has an extension of 15 cm. The work done in extending it from 15
cm to 25 cmis :-

(1161

(2)81)
(3)32)
(4)201)

In stretching a spring by 5 cm energy stored is given by U, then the energy stored if the spring is stretched
by 10 cm will be :-

(Mmu

(2) 5U
(3)4U
(4) 25U

A weight W suspended from a spring is raised through a height h so that the spring becomes just slack.
If E was the energy of the stretched spring, then the gain in gravitational potential energy is

(1) Wh

(2) Wh + E
(3) Wh-E
(4)E

A long spring is stretched by 2 cm; its potential energy is U. If the spring is stretched by 10 cm, the
potential energy stored in it will be :

U

25

U

(2) £l

(3)5U

(4) 25U

(M

The potential energy of a spring when stretched through a distance x is 10 J. What is the amount of work
done on the same spring to stretch it through an additional distance x ?

(H10)

(2)20J
(3)30)J
(4)40)

The work done by external agent in stretching a spring of force constant k from length I to Iz is

k 2 2 k 2 k 2 2
(1 E(lz_ll) (2) E(€1+£2) (3) E[(£1+€2) —61] (4) None



aliolatlwlm| X
GGSRON (PP

, Educational Services Private Limited

/ NEET, JEE(Mains/Advanced)

A & qE9 G991 [ gl GGSRDN DAILY PRACTICE PROBLEM

Answer key

Question ‘ 1 2 3 4 5 6 7 8 9 10 11 12 13

Answer ‘ 4 1 4 3 1 4 2 2 4 3 2 4 3

SOLUTIONS DPP-05
4)

Work done by a conservative force is independent of the path
Wc =-AU = U; - Us

(1)

Gravitation is conservative force, work done is path independent

(4)

Viscous force = fluid friction = non-conservative force

(3)

Here gravitation force of earth is centripetal force 6 = 90°, Work done =0

(1)
Wpq + War + Wrp = 0
15+5+Wg =0

Werp = -20J
4)

W =-AU
W = mgh

=3 x 10 x 20 = 600 )

(2)

e ——————
L
3

W = mgh
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10.

11.

12.

13.

(2)

a ¢
W'=AU = Umax - Umin = mg[E—E)

(4)
w :%k(xi —xf)

1 1000
=—X
2 10

(25Z —152)

1L r625-225]
10

1L 400=20]
2710

(3)
Ly =
JKEG)' =U

%1((10)2 =U

U_5 25 1

U 10° 100 4
U'=4u

(2)

Both the elastic potential energy and the work done are stored as gravitational potential energy.

4)
KE oc x2

(3)

Potential energy of the spring when stretched through a distance x,
U= Lie? =10]
2
When x becomes 2x, the potential energy will be
1 1 2 1 2
U :Ek(ZXJ :4><sz =4x10=40]

Work done =U'-U =40-10=30)



U, :%klf
W=U;- U

- %klg —%klf :%k(lj 1)



NEET, JEE(Mains/Advanced)

o~ P . it' !
LVOUOKLUIN
/ Educational Services Private Limited

bl w= el 31—5 %I GGSRDN DAILY PRACTICE PROBLEM
_ Types of Equilibrium DPP-06 _
1. Figure shows a plot of the potential energy as a function of x for a particle moving along the x-axis:-
u

i

o prmmmm————

oY -

[oV) T ———
P ) T ——

»X
Which of the following statement(s) is/are true?
(1) a, ¢, and d are points of equilibrium
(2) ais a point of stable equilibrium
(3) b is a unstable equilibrium point
(4) All of the above
2. The graph between potential energy U and displacement X in the state of stable equilibrium will be-
U
"I/
X
U
o [T\
—_—l
X
UA
3) \
L
X
U
4
X
3. A particle moves in a potential region given by U = 2x2 — 2x + 100 J. Its state of equilibrium will be-
(Mx=25m

(2)x =0-25m
(3) x = 0-05m
(4)x =05m
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. . A B e -
If the potential energy of system of two molecules is given by, U=—-— then at equilibrium position,
r? r

its potential energy is equal to :
AZ
1) 2
M 1B
BZ
4A
E

(2)

A particle moves in one dimensional field with total mechanical energy E. If its potential energy is U(x),

then

(1) particle has zero speed where U(x) = 0

(2) particle has zero acceleration where U(x) = E

(3) particle has zero velocity where —3U(X) =0
X

(4) particle has zero acceleration where —(cilU(X) =0
X

The force acting on a body moving along x-axis varies with the position of the particle as shown in the
figure.

X1 /\XZ s
1 X

The body is in stable equilibrium at
() x =x1

2)X =X

3) both x1 and x,

4) neither x1 nor x;

(
(
(
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Question 1 2 3 4 5 6
Answer 4 1 4 2 4 2

SOLUTIONS DPP-06

4)
For equilibrium j—U:O Pta b, c d
X

2

A d‘u
For stable equilibrium —
X

>0 Pta,c

2

Y0 Ptb,d
X

For unstable equilibrium j
U)
For stable equilibrium
F=0
dF

—=<0
dx

4)
du

F=——v
dx

For equilibrium au_ 0
dx

4x-2=0

av_ 0 at Equilibrium
dr

. —12A (-6)B . g{—zﬁA +B}:0
r r r r

13 7 !
24"
r=|—
)
At equilibrium U is given by
A B B B _ B

2AY 2A° 4A 27 4A
B) B
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(4)

Mechanical energy = kinetic energy + potential energy
E = K+ U(x) where K = %mv2

If K=0then E = U(x)

du(x) dU(x)
=0= =
X dx

If F=0thenF=- 0

(2)

When particle moves away from the origin then at position x = x; force is zero and at x > x; force is positive
(repulsive in nature) so particle moves further and does not return back to original position.

i.e. the equilibrium is not stable.

Similarly at position x = x, force is zero and at x > x;, force is negative (attractive in nature)

So particle return back to original position i.e., the equilibrium is stable.
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1. A body is dropped from a height h. When loss in its potential energy is U then its velocity is v. The mass

of the body is -

UZ
1) —

M >
2v
U
2v
U
20

@ =

2. A block of mass 4 kg is moving on a frictionless horizontal surface with velocity 2m/s and comes to rest
after pressing a spring. If the force constant of the spring is 100 N/m then the compression in the spring
will be -

(1)0-8 m
(2)1-6m

(3)0-4m

4)32m

3. A ball of mass 2 kg is released from the tower of Pisa. The kinetic energy generated in it after falling
through 10m will be -
(1)201)
(2)196J
(3)49)
(4)98)
4. A projectile is fired at 30° with momentum p, neglecting friction, the change in kinetic energy, when it
returns back to the ground, will be :-
(1) zero
(2) 30 %
(3) 60 %
(4) 100 %

5. A heavy weight is suspended from a spring. A person raises the weight till the spring becomes slack. The
work done by him is W. The energy stored in the stretched spring was E. What will be the gain in
gravitational potential energy ?

(Mmw
(2)E
BYW+E
(4 W-E
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An athlete jumping vertically on a trampoline leaves the surface with a velocity of 10 m/s upward. What
maximum height does she reach ?

() 10m

(2)25m
(3)5.0m
(4)0.50 m

The force constant of a weightless spring is 16 N m~'. A body of mass 1.0 kg suspended from it is pulled
down through 5 cm and then released. The maximum kinetic energy of the system (spring + body) will
be

(12 x102)

(2)4 x 1072)

(3)8x02)

(4) 16 x 102

A raindrop of mass 1 g falling from a height of 1 km hits the ground with a speed of 50 m s~'. Which of
the following statements is correct ? (Take g = 10 m s7?)

(1) The loss of potential energy of the drop is 10 J.

(2) The gain in kinetic energy of the drop is 1.25 J.

(3) The gain in kinetic energy of the drop is not equal to the loss of potential energy of the drop.

(4) All of these.



SIS COMAL

{C> GGSRON DPP
, Educational Services Private Limited
/ NEET, JEE(Mains/Advanced)

S & qEH 991 IS §) GGSRDN DAILY PRACTICE PROBLEM

Answer key
Question 1 2 3 4 5 6 7 8
Answer 4 3 2 1 3 3 1 4

SOLUTIONS DPP-07

4 x (2)2 =100 x x?
4x4 _ 2
100
16
100
x=04m

(2)
W=mgh=2x98x10=196J

M
In projectile motion, there is no change in kinetic energy of projectile while landing to the ground and projected
from ground. Because speed is same at the time of projection and striking.

(3)

Total gravitational energy gained

= work done + energy released by the spring
=W+E

(3)
Using energy conservation

m LI
gy max 2 i

i

_vi _(10.0m /s’y _
Y 2g 2(10.0m/s*)

.Om
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(M

Maximum kinetic energy = Maximum elastic potential energy.

2
=l><16 5 ]
2 100

8x25

=—"" J=2x10"7]
100x100

(4)
(1) The loss of potential energy of the drop = mgh = (107%) (10) (1000) = 10 J

(2) The gain in kinetic energy of the drop = %mv2 (1073) (50)2=1.25 )

(3) Here we can see the gain in kinetic energy of the drop is not equal to the loss of potential energy of the drop.
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1. An electric motor produces a tension of 5000N in a load lifting cable and rolls it at the rate of 2 m/s. The

power of the motor is -
(1) 10 kw

(2) 15 kw
(3) 25 kw
(4)9 x 10° hp

2. A car of 50 Hp motor is moving with a constant velocity of 36 km/hour. The forward force exerted by
the engine on the car is - (1 hp = 746 W)
(1)373 x 103N
(2)373 x 10°N
(3)373 x10"N
4

4) None of the above

3. A crane lifts 200 kg weight from earth’s surface upto a height of 3m in 4 seconds. The average power
generated by it will be - (g = 9.8 m/sec?)
(1) 1470 W
(2) 735 W
(3) 2940 W
4ow

4. What average horsepower is developed by a 50 kg man while climbing stairs of height that rises 10 m
vertically in 10s ?
(1) 0.66 Hp
(2) 1.26 Hp
(3) 1.8 Hp
(4)2.1 Hp

5. A 2.0 Hp motor pumps out water from a well of depth 8 m and fills a water tank of volume 1492 liters at
a height of 16 m from the ground. The running time of the motor to fill the empty water tank is (g =
10m/s?)

(1) 50 minutes
(2) 10 minutes
(3) 4 minutes

(4) 20 minutes
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Water is falling on the blades of a turbine at a rate of 50 kg/s from a certain spring. If the height of the
spring be 50 metres, the power transferred to the turbine will be :-

(1) 100 KW

(2) 25 KW

(3) 5 KW

(4) 250 KW

A time varying power P = 2t is applied on a particle of mass 3kg. The change in kinetic energy of the
particle at t = 4 sec is :-

(Mm4)

(2)8)J
(3)16J
(4) 24

A body of mass m starting from rest from origin moves along x-axis with constant power (P). Calculate
relation between velocity and distance :-

(1) xc v

(2

3

(4) xocv®

2
XV

)
) Xocv
)

A body of mass m accelerates uniformly from rest to velocity v in time ti. The instantaneous power
delivered to the body as a function of time t is-

(M

mv,t
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Answer key

3 4 5 6 7 8

Question 1 2
Answer 1 1

1 1 3 2 3 4

(1
P=F.v
= 5000 x 2 = 10 KW

(M
p_P_50x746
v 5

36x—
18

=3.73x10° N

(1

P

avg

W _mgh 200x9.8x3
t t 4

=1470

m
pmgh
t
~50x10x10
10
_s00
746

P =0.66 hp

(3)

Mass of water

= 1492 x 1073 x 10% = 1492 kg
Energy = mgh

= 1492 x 10 (16 + 8)

p— Energy
Time

2 x 746 = 1492x10x24

t = 240 sec = 4 minutes

(2)
p_mgh

t
=50 x 10 x 50

=25 kW

SOLUTIONS DPP-08
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K¢ 4
de =J'2t dt
K, 0

AK—[tZ]::16]

4)

P=mav= P = m(vﬂ] AY
dx

= mvadv = Pdx

w

/3

= =Px=>vox

(2)

P =Fv=mayv

v A\
a=—l&v=0+-—2t
t:1 tl

SoP = m(&](htj =P=
tl tl




