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CHAPTER 4

TYPE A:- MULTIPLE CHOICE QUESTIONS

Q.1.

Q4.

WORK AND ENERGY
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Each question has FOUR possibie answers. Select the correct
answer and encircle it.
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Work is done on body when it is moved or stopped through a
certain distance by the action of an applied

(a) Power
(b) Energy _
(¢)  Force a [b |c ]d___|

(d) Momentum
When a body is moved or stopped through a certain displacement

—d -
'd’ by a force F, then the work done 1s
> —>

(Sargodha 1992 s)

(a) Fd
— =)
(b) F+d
> —>
(C) fﬁ;d
_)
(d)  Fxdn? [a_[b [c [DA

When a force F acts on a body and displaces it through a distance

'd’ in the direction of force, then the magnitude of work done is

given by (Bahawalpur 2002)
(a) F/d

(b) Fd

B fa [b]c D |

The work done will be zero when the angle between force F and

the displacement d is (Gujranwala 2001 3)
(a) 45°

(b) 60°

(3) 90° a [b [c [d
(d) 150°

Q.5. 1faforce F makes an angle 0’ with the displacement c_; along the

direction of motion, then work done is given by

Q.7.

0.3,

Q.9.

Q.11.

(a) Fd sinB o)
(b) Fd tanB
(c) Fd :
(d) Fd cosB L Lo
The work done will be maximum if the angle between

== —3 _
the force F and displacemient d is (Rawalpindi 1992, 2001)
(a) 45°
(b) 90°
(c) 180° a Ib_ I_C ]D \
(d) "0
The work done will be negative if the angle between force F and
displacement d is (Faisalabad 1993, 1996, Multan 1992)
(a) 30°
(b) 60°
(C) 00°
()~ 180° [a [b [c [d ]
Work is a

(a) Vector quantity

(b) Scalar quantity

(¢) Fundamental quantity
(d) Conservative quantity
The SI unit of work is

(& b e T4 ]

' (Faisalabad 1993 supp, Lahore 1992)

(a) Joule

(b) Newton

(c) Erg a [b Jc |d |
(d) Dyne

. The dimensions of work are

(Gujranwala 2001, D. G. Khan 1992, Multan 2004, 2002
D. G. Khan 2002, Bahawalpur 1992, Sargodha 2001s, Lahore 2000)

(a) MLT ;

(b) MLT |

() MLT a [b [c [d |
(d) MLT

Hint:-

=maxL=MLT 2L=ML’T" -

If force and displacement are in the opposite direction, the work
done is taken as (Bahawalpur 1991, A. K. 2003)
(a) Positive work




Q.12.

Q.13.

Q.14.

Q.15.

90
(b) Negative work

(C) Finite work &) b Ej:::@

(d) Infinite work
If a force of one Newton acis on a body and displaces it thmugh ~

distance of one meter in the direction of force, then the work dope

will be (Sargodha 1992, D. G, Khan 1999)

(a) Dyne

(b) Erg L¥
R [a [b [c Td
(d) Joule

The space or region (=84) around the earth with in which a body
can experience (tf u’r’ ) a force of attraction due to earth is called
(a) Electromagnetic field

(b) Electric field

(¢) Magnetic field 'a |b lc [d
(d)  Gravitational field T v
The total work done in moving a body along a closed path in a

gravitational field is always equal to (Multan 2004)

(a) Maximum

(b) Zero |

()  Unity a |b |C |d _]

(d) One joule
A field in which the work done in a moving a body along'elosed

path is zero is called
(Multan 1993 supp, Rawalpindi 2000 s)

(a) Electric field
(b) Nuclear field

(¢)  Electromagnetic field @ (B Cd |

(d) Conservative field

Q.16. The work done in moving a2 body frog ene place to another in 2

gravitational field is independent ( »J! )of (Sargodha 2003)
(a) Force of gravity '
(b)  The applied force

(c) The path followed by the body [ d W

(d)  The power consumed

Q.17. When the force is parallel to the direction of motion of the body,

then work done on the body is 5 (Lahore 1992 supp-)
(a) Zero
(b) Minimum

@ Mol 0§ - ETeTeTd

i

Q.19.

Q.20,

Q.21.

. - . 91
Q.18. If the direction of motion of force is perpendicular to the direction

of the motion of the body,
(a) Mmimum

(b) Maximum

(c) Zero

then work done will be (D.G. Khan 1992)

@) Tnfity | a b fc [d |

Which of the following types of force can do no work on the

particle on whichiifiaets? (Lahore 1991, D. G. Khan 1992)
(a)  Frictional forces

(b)  Gravitational force

(c) Elastic force | b
(d)  Centmpetal fome LR TR
Hint: 'As the centripetal force is perpendicular to the direction of

motion of the particle at each point that is F.d=Fdcos6

If a bedy of weight "W’ is lifted through a height "h’ then the
work done will be (Bahawalpur 1991)
(a) -Wg
(b) Wh

\(©)  Whsing @ Ib e [a_
(d) Zero

When a body is lifted through a height "h’, the work done on the
body appears in the form of
(a) Kinetic energy

(b) Potential energy

(¢) Force |

(d) Work | |
Q.22. If body of mass of 2 kg is raised vertically through 2m, then the
work done will be | (Sargodha 1993)
(a) 38.21J |
(b) 392.1J
©) 393 = b Jc Jd_
(d) 40] : L
Q.23. An elevator weighing 3.5%x10° N is raised to a height of 1000m in
the absence of friction the work done is (Bahawalpur 2005)
(@)  3.5x10°J '
(b)  3.5x10%

Q.24.

(¢)  3.5x10°% a [b |c [d |

d)  3.5x10°J g
The rate of doing work is known as (Sargodha 2002) ‘

(@)  Impulse
(b)  Energy




(C) Momentum
(d) Power
Power is also defined as the dot product of

| T o e
(2 |b |c

i (Punjab boards 1994, Gujranwala 2002, Multan 2003, 2004)
(a) Force and mass |
(b) Force and displacement
(c) Force and velocity | ,-_-;,.__U') ""‘C\Id\‘
(d) Force and time |
0.26. Power IS 4 (D. G. Khan 1999)
(a) Scalar quantity
(b) Vector quantity
(¢)  Neither vector nor scalar quantity a |b [c |d
(d) Fundamental quantity ¥
Q.27. The SI unit of power is
(Lahore 1992, 1993, 2005, 1993 s, Rawalpindi 1999, 2002)
(a) Joule
(b) Watt
(¢) Newton (a [b [c [d ]
(d) Dyne
().28. The dimensions of power are
(Gujranwala 1991, Rawalpindi 1993, Lhr 1993 s, Faisalabad 2002, Multan 2003)
(@ ML 'T™
(b) ML*T™
(c) ML*T™
(d ML™T™ a | b emkd
Hint:-
Power = work/time = W/t = Fd/t = MLT ~2 x L/T=MLA T’
Q.29. The ratio of work done to the smallest interval of time.is called
(D. G. Khan 2005)
(a) Instantaneous force
(b) Instantaneous velocity |
(c) Instantaneous acceleration a hb 4 Qj
(d) Instantaneous power
Q.30. The average power and instantaneous power become equal if

work is done at
(a) Any rate
(b) At variable rate

(Rawalpindi 1992)

(c) At uniform rate

(d) At high rate

Q.31. The power is one kilo-watt if work is done at the rate of

(Sargodha 2000s, Lahore 2003, Sargodha 2005)
(a)  1000Js ™ |

[a [ Jc [d |

Q.33.

Q.34.

.35,

0.38.

(b)  100Js ! *
(c) 1000J min ™

(d) 1000 erg s

If an fagent consumes a power of 1 kilo-watt in
done 18

(a) one watt-hour

(b) one watt

(¢) one kilo-watt hour

(d) one mega watt hour : , b 1 C—] d

In British Engineering system, the unit of power is

one hour, the work

(Bahawalpur 2001)
(a) Joule
(b) Watt

(c) Kalo watt
(d) Horse power

The relation Detween horse power and watt is
(Gujranwala 1992, D. G. Khan 2000, Lahore 1996, Multan 2003)

(a) I'hp = 546 watts
(D) 1 hp = 746 watts
(c) 1 hp = 1000 watts
(d) | hp = 946 watts

The ability (=% ) or capacity to do work is called
(Lahore 2000, Faisalabad 2004)

(a) Force

T T

il

a |b [c |d

(b)  Power '
(¢) Kinetic energy La | b l ¢ |d _I
(d) Energy |

. The energy possessed by a body due to its motion is called

(a) Potential energy
(b) Energy

(c) Kinetic energy
(d) Nuclear energy

[a [b [c [d |

. Kinetic energy of a body depends upon

(a)  Weight of the body
(b) Density of the body
(c)  Velocity of the body 3
(d)  Acceleration of the body

of mass m moving with a velocity is

Kinetic energy of a body
(Sargodha 2002)

given by
(@)  1mv
2
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(0) T Q.45 :1...#*!-:': Liﬂzljt‘ﬂ'[nhi.ﬂ?b :ﬂ" polential energy are o
| C) s : 4 _‘j 1 'k rd I i\:ﬂm : T 2
| 2204 R M | ML T
. (a) _;I ' (C) ML*T |
L L \ Y e =
| Q.39. The SI unit of energy is (Faisalabad 1993s, 1995, 97) {.f.'!;-ijiilﬁi‘:“ L} [3 lb F ld W
(a) erg S TP T Ry x :
- e wjh —dxh= MLT L =ML T ?
/s w35 E—TC 3 Q.46. ﬁm erg :q equal to
1_L-' & D | ] (a) 0~ Joules
(d) Joule i 7
i A- | g (D) 0" _laules
0.40. Kinetic energy is a (Lahore 2005s) (o) of” 1o
(a) Scalar quantity (d) 10 7 380les | a Wb ]c [d |
(_h) Veg[or quantty S H e 1 14107 erg
(c)  Neither scalar nor vector la |b |c |d Q.47. Whats the Kinetic energy of a 50 gm bullet moving at a speed of
(d) Fundamental quantity _ _ S00 ms ¢ (Gujranwala 2001 s, Sargodha 2001)
0.41. The units of energy (including K. E. and P.E.) are the same as (a) 1300 ]
that of (A. Kashmir 2002, 2004) (b) 1500 ]
(a) Force (C) 1250 ) 5 lb lc ld
(b) Power (d) none of the above
(C) Velocity a |b |c |d (Q.48. The potential energy of a body of mass 'm’ raised to a height "h’
(d) Work = iS
0.42. The energy peossessed by a body due to change its pesition IS (a): mh/2
called (Bahawalpur 1993, 200)5) ([)) mh
(a)  Kinetic energy (¢c)  mgh a |b Jc [d.
(b) Elastic potential energy (d) mg
(c) Kinetic energy 2 Ab lc Ld Q.49. When an elastic spring is compressed, work is done against the
(d) Potential energy elastic ferces such a potential energy is called
().43. Energy stored in the spring of watch is called | (a) Gravitational potential energy
(Gujranwala 2002, Lahore 2006) (b) Absolute potential energy
(a) Potential energy (c) Electric absolute potential energy | E bLLc ] d ]
(b) Kinetic energy (d) Elastic potential energy
(c) Elastic potential energy d l b TC ld j Q.50. The work needed to lift a body of mass ‘'m’ from the surface of
(d) Electric energy earth to an infinite distance 18
(J.44. The dimensions of kinetic energy are (Faisalabad 1993) (a) Kinetic energy of the body
o MEAT (b)  Absolute potential energy of the body
(b) ML T (c)  Potential energy of body a' |b |c |d
(¢) ML 'T? (d) Elastic potential ener?y
@ ! Sl Ki ' unit 0 il
g:li)m:- N l:_a,I b ]__gf:lzd-;l ‘ RS Kllowa:;nt?:bl‘blj;:;f 1994, A. Kashmir 2002, Rawalpindi 1 99?, Multan 2001)
K. E = mvi2=MUI/T)Y? =ML T (a)  Power

(b) Work




0.52.

Q.54.

Q.55.

0Q.56.

Q.57.

Q.58.

o= 96
(C) Force j_ A | [: | L_ 'I_ a“"
(d) Momentum P
Ifs {TIU(‘.‘“} is doubled then (Faisalabad 1993 s, Multan 2000s)
(a) Momentum increases 4 times an K. E. increase 2 time
(b) Momentum and K. E. remain same
(c) Momentum increases 2 times and K. E. remains constant
(d) Momentum increases 2 times and K. E. increase 4 times

(a {b [c |d ]

_ Absolute potential energy of the body at the earth’s surface is
cqual to (Faisalabad 1993 supp.)
(a) - GM/R
(b) - GMm/R
(¢) - GmM/R’ (2 [b |c |d
(d) -Gmm/2R’ |
Absolute potential energy of a body of mass m’ at a distance r’
from the centre of earth
(a) -GM/Y*
(b) - GmM/r
() -Gmr a |b [c [d
(d) - Gm/r
When the speed of a moving body is doubled
(Faisalabad 1993, Rwp. 2000, Gjw. 2001, Multan 2005, Gjw. 2001, Multan 2005)
(a) [ts K. E. is doubled
(b) Its acceleration is doubled -
(C) [ts P. E. 1s doubled a Jb [c d
(d) [ts momentum is doubled
A body of mass 2kg moyving with a velocity of 4ms ' has K. E.
equal to (A. Kashmir 2004)
(a) 4)
(b) 12) . .
(C) 16J
@ 8 [ a b |c I_d_]
A force of 8N acting on a body of mass Skg displaces it through
2m along its direction. The work done is
| | (Gujranwala 1993)

(a) Zero
(b) 8)
() 16) —-—]:_Jj
(d) 24) [—i_]_ﬂ_l =

One mega watt-hour is equal to
(a) 36%10°)

Q.59.

Q.60.

0.61.

Q.62.

. &

(D) 36%10'4) i ‘:
f" 36x10°) 1
(d) 36x10°%) mmﬂ“
Hint:-
Mega watt-hour = 10°<J/S%86005 = 10°%36x102]
=36x 10°)
A body of mass 3kg lies on the surface of the table 2m high. It is

moved on the surface by 4m. The change in P. E. will be

_ (Gujranwala 1993)
(a) Zero

(b) 9.8]

) 1906] '
?[1)) 329] (o [be 1d.)

Himnt:-
h is zero so change in P.E. is zero (..P.E=mgh=0)

Work has the dimensions as that of (Gujranwala 1991)

(a) Torque

(b) Angular momentum

(c)  Linear momentum [a [b [c |d |
(d) Power

Hint:-

Torque = Fxr=MLT 2 L=ML*T™
If an athlete uses 500 Joules of energy to lift a load in 2 seconds,
his muscular power s (Gujranwala 1991)
(a) 125 watt '
(b) 250 watt | ca
() 500 watt [a [b |c |d
(d) 1000 watt
The consumption of energy by a 60 watt bulb in 2 sec is

(Rawalpindi 1993)
(a) 120]
(b) 60J
) 30 ° (a [b [c |d
(d) 02]
Hint:-

: = = Al -_-.:-. J
Power = Energy/time or €nergy P x t =60x2 =120 X
A force of 20N is acting on a body at angle of 60° to h{f_rizontal
axis. Work done In displacing body through Zm horizontally

would be (Rawalpindi 1991, Sargodha 1 995)
(a) 40)J
(b)  34.64]



e

E, (C) 20)
; (d) 10. _ T The velocity which i o oy
Hint:- =L O e nrthrs oo 13 BiVeD 0 a body to enable it to escape out of
] L P the earth’s gravitational field is call
W = Fdcos60° = 20 x 2 x 2= 20) (a) Terminal veloci Calied (Faisalabad 2002)
E Q.64. Which of the following is correct (b) Angularvel 0y
l (Multan 1992, D. G. Khan 1992) (©) ESCE; T Octlyty _
- N ) s | L Sk C pe veloci
’ (a) watt and watt-hour represent the same quantin . ; nu“m
A (b) waltt represents energy and watt-hour represents forc S;,i}i e Vflofmy
(C) waltt represents force and watt-hour represents enerov Q.71. ¢ : :i%:ape velocity on the ‘surfaces of earth is given by the
v g : ol P R R S gt ol orm
(d) walt represents power and watt-hour LCpIesenti - y (Rawalpindi 1991, 2004, DG Khan 2000, Bahawalpur 2004, Lahore 2005)
SEAL L (a) VgR
' Q.65. Scalar product of force and displacement is called
z (Bahawalpur 1992, BWP. 2003) (b) V2gR
(a) Power | J
(b) Watt () ; gR 2 [b]c |d
(C) Work i;i) BR
(d) Momentum a |b le ld | s
.66. The work done by the machine is called | T Vese =|2MG  but
(Bahawalpur 1993) \ R
! (3) Input mg =GMm or gR=GM
(b) Output 2
| R R
[ (c) I'orce ~ |d B —_—
4 (d) Efficiency — =} therefore Vese =V 2gR
Q.67. Kinetic and potential energies are (Multan 20005 Q.72. The escape velocity can be given by the formula (Multan 1997, 2000)
d (a) NOt inter-convertible | —— — '
(b) Inter-convertible - (2) | ZMG
(c) T'wo forms of toque ™ TYeE -Jr VR
. (d) : ?:Jt';t rc]alcd-wilh cach other | R Y (b) 2MG
2.68. The P.E. of an object on the surface of earth is egual to J R2
(Sargodha 1998)
; (a) mgh (c) 2mMG
p | (b) 2 mgh v RZ |
. (c)  12mgh W b [c [d | . A a (b |c |d |
x (d) 7ET0 e = (d) mMG
. Q.69. A sttme I8 lhhmwn up from the surface of earth when it reaches at 0.73 vV R ; bo.d doiile Ne
| maximum height its K. E. is ¢qual to /3. The escape velocity of a body aepe | :
(@ mgh (Faisalabad 1992, D. G. Khan 1991, Gujranwala 1996, Sergbdia 2003)
(b) mv’ - (a)  The mass of the body

: (b)  The mass of the planet (earth etc.)

l (5 Zero — T T T (c) Density of the planet '
/ (d) 2 mgh |a | b l_c | Ei:] (d) Volume of the planet ok, a |bfc |d '
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Hint: ol
V. = ¥V 2GM/R ok
().74. The ratio between orbital and escape velocities is
- (Faisalabad 1992, Multan 2001, D. G. Khan 2006)
. L
; (a) 1 V2
"‘ b) V2 e
(C) 2 __1 ih_lc’ lﬁ
(d) | .

0.75. The relation between the escape velocity Ve and the orbital speeg
" 'V, is given by

(@) Vee=1V2V,

(C) VEH{: e Vn |_'f_1 '1_-0 i c Ed q
(d) N = 2Vo
Hint:-
Since VHL & ' 2GIV[Q_ and VD == i_f'i'r*n:
Vv R J R,
Vecs = \ 7 Vo

Q.76. The value of escape velocity is (Bahawalpur 2000)
(a) 116 x 10° ms
b) 11%10° ms™
(c) 11.5%x 10" ms
(d) 12x 10° ms ™
Hint:-

A NE

-1

Vese = ¥ 2gR = V 2x9.8x6.4x10° = 110" ms
Q.77. The escape velocity from the earth’s surface im km s 1S

* (Multan 2000)
' (a) 42kms ' |
(b) 7.5 kms ‘:
' (c) O5kms a | b ﬁjﬁ
' (d)  1lkms” L—Ij |
, Q.78. A box of 10kg is moved 2m along the ground by a force of ZON.
making an angle of 60 with the horizontal. The net work doné
(Faisalabad 1992 supp.)

(a) 100 Joules
- (b) 200 Joules

0.80.

Q.81.

Q.82.

. When a meteorite enters into earth’s atmosphere, the energy

- Present world wide consumption 0

rrrr

(C) 300 Joules

1 20 Joules

(d hay e

25000 watts power is equal to nmﬂﬁ. . |
(Faisalabad 1992s, Multan 199 7, Gujranwala 1999

(2) 2.5 Kilowatt )

(b) 25J.P

(C) 50 hp *-

(d)  33.5hp P E T
Hint:- 746 watts = 1hp “- 25000/746 = 33.5 hp |
If moon’s radius i 1600 km and *g’ on jts surface is 1.6 ms -

then the escapgwelocity on the moon is
(Rawalpindt 1891)

(2) 1 600mms.

D) 50.6 ma”™
(¢) 70.64ns
(d) 226353
Hint:-

’

Vi = v 28R = \Gx 1.6x16x10! =2263ms”
When two protons are brought together
(a) Kinetic energy increases
(b) P. E. between them increases a |b|c |d
(c) P E. between them decreases .
(d) P.E. between them does not change

The dimensions of impulse are the same as that of
(Gujranwala 1997, Rawalpindi 2001)

(a) Energy
(b)  Work

©) . Power o b e

(d) Momentum

converts into

(@)  Heat energy ‘
(b)  Kinetic energy

(¢)  Nuclear energy

(d)  Mechanic energy

(a)  2x1013 kilowatt hour annually
(b)  3x1013 kilowatt hour annually
(€)  4x1013 kilowatt hour annually
(d)  6x1013 kilowatt hour annually

sl ety ol ‘.:.-.".i_' P\
1 I A i 1. w r R k N
T T | B o e
b T L R R R :
ST R e T S R T vy e




().85,

0.86.

0.87.

Q.88.

Q.89.

Q.90.

Q.91.

102

The tidal energy fMd\‘Mﬁ ) is due to the gravitational pul] of
(Lahore 1993 supp.)

(2 J SUn
(b) Moon 3
| mal 2
(C) Mars a | b (¢ T4 ‘_J
(d) Planet
The important source of energy other than sun is
(a) Tidal energy
(b) Electrical energy
(c) Heat energy a [ b lc 14

(d)  Nuclear energy

Mangla Dam on river produces electricity
(Sargodha 1996)

(a) 1750 mega watt

(b) 1500 megawatt

(c) 1750 megawatt N N 17

(d) 900 megawatt

Terbela Dam on the Indus river produces electricity
(Sargodha 1999)

(a) 1900 megawatt
(b) 1750 megawatt |ra b |c |d |
(¢) 1850 megawatt |
(d) 1600 megawatt

The energy stored in a dam 18
(a)  Heat energy

(b)  P.E.

(C) K.E. 2
(d) Nuclear energy
At present, the hydroelectric generating capacity in Pakistan
amounts to about

(a) 3000 megawatt
(b) 3500 megawatt
(c) 4000 megawatt

b |c |d
(d) 4500 megawatt : J I 4‘[—”’1

Pakistan has only one nuclear reactor at Karachi which produces
electricity of power

(a) 200 megawatt

(b) 300 megawatt

(¢) 137 megawatt * 1
(d) 500 megawatt
. The fossils are

(a) Cotton

(Multan 1997, Lahore 2003) o

bic

Q.94.

0. 05.

£096.

Q.97

.98.

Q.99.

istic and seed oils
|, petroleum and natural gas

0 htdlnf.d by tappmg the energy of the hot molten
v0as il the earth crust is called

AT ENErgy
Fle a‘;:."ic:.:li energy
Magnetic egergy

(d) Geotherngalenergy
he energy releasedin the processes of fission and fusion is called

"

[ 1gbtrical energy

(h) MechaniCal energy

() Chesfiical enrgy
' NuGiSasenergy

The sounce of geothermal energy 1s

ia ) Thefusion 1n sun
b) VR

(a) Very costly

(b) Very cheap

(c) Very useful

(d) Unusable

Wind flows from areas of

(a) High altitudes to areas of low altitudes
(D) [ .ow pressure to areas of high pressure
(C) [ .ow temperature to areas high temperature
(d)  High pressure to areas of low pressure

The water rises along coasts due to the gravitational pull of the

(a) Sun on water
(b) Moon on water
(C) Mars on water -

(d) Earth on water

Every year the amount of solar energy

nearly

(a) 3x10'" kwh
(b) 4><10‘* kwh
(¢)  5x10' kwh
(d)  6x10"" kwh

103

a |b{c {d ]

1-r ,..' i
CLA e e e

(a_[b e [d

a |blc |d |

e radioactive decay in the earth’s interior
€ he rotation of earth around sun

bl ) The rotation of earth around its own axis
(31! in its natural or crude form is

[a [b Jc [d |

(a |b le |d -

absorbed by earth is

1 L
4§ el _
E - —— ey S



v—'f

L il
4 hich the sol 4
1§ 0.100. On a cloudless day, the rate at which the solar energy reaches th, | il 105
earth is about (Multan 199/ (D) =Nergy
. .~ (C) Potential energy

@ 0.2 kwh " during 8 hours (0) a 16 Jc [d ]
b 0.4kwh- du*‘lm 8 hour (d) BothK E andPE L-]— -
() 08 Kwm - 2 during 8 hours s TB e : 0.108. When an arrow is released from its bow, its energy is transferred
(d) 0.9 kwm ~“ during 8 hour T ‘J {rom

Q.101, The reaction which takes place in Nuclear Reactor is at (a) Heat energy to K. E.

(Faisalabad 1992) (b) ]_‘ilaS[if': P.E. to KB . li_i‘b L& Ldv—]

(1)  Chemical reaction (c)  Chemical energyiio elastigP E
v (b)  Fusion reaction (d) K. E. to elastic ¥ E
"y (c) Fission reaction La | b [@ I d‘] Q.109. A body movesd@ distance of i0m along a straight line under the
(d)  Mechanical reaction T action of force SN and work done is 25J. The angle made by the
0.102. Solar cells are thin sandwitches of force along the direction of motion will be
(a) Good conductors ) 30°
(b) Bad conductors | (B) 608
N\ (c) Semi — conductors e 1b le i 0()° ' 'y | = |d
o (d) Insulators o : j ((;) 455 2 121 ——\
Q.103. A solar cell, a device which converts solar energy into l—]’)nt'-
_ (Lahore 1996, Faisalabad 2005) gy
F (a)  Heat energy Since work = Fd cost
! (b) Chemucal énerg\r 25 = 5x10cosb or cosd = Y
u (¢) Nuclear energy [ or 6 =cos " (%)=60°
(d) Electrical energy la ]b | TM 0.110. The work done by a force 10N applied parallel to direction of
o, (0.104, Solar cells are made up from the material called motion upto 20 m is
\ (Faisalabad 1992) (a) 10J
(a) [ron (b) 20] L
(b) Hydrocarbons (c) 200] | a |b |c |d
(_C) Carbon a l’ b B [ d | (d) none _
(d) Silicon Hint:-
) Q.105. A body at rest may have (Rawalpindi 1998, Lakore 1997) W = Fd = 10x20 = 200]
B Q.111. The work done is said to be negative when force and displacement
- (b)  Velocity ares-
"\% (C) Momentum a l D ‘ C ‘ d \ (3) parallel
(d)  Energy (b) anti — parallel
Q.106. When the mass and speed of a body are doubled, the K.E. (c) perpendicular li_[b___lz_—‘ Q_j
!- becomes (Multan 2000)
] (@) 4 times , (d) none | I b
(B) 8 times Q.112. One kilowatt hour of work is always €4
() 16 times | r (8): . SO0
() 2times 15 To T8 ) el @ b [e [d
Q.107. A gas filled balloon possesses | (c) 363 M |
(@)  Kinetic energy (d) 360 MJ an be expressé(,l as

Q.113. Work — Energy equatlon C
(a) Ft =K. Ff - K. E

o




(D) ? p

(C) ma =K. B — K

(d) Frd=(K. Ex—(K. E)
.114. An example of non-conservative o)

f.dl '“j[ I‘,:f

(b) Gravitational forcs

(C) Frictional force

(d) “v!;a:_;ru::ru:; force
Q.118, Geyer derives its energy from the

(&) Sun

(b) Moon

(C) tLarth

(d) None

(O.116. If the speed of a moving body is doubled. its Kk
(Rawalpindi 2000s)
(a) doubled
(b) halved
(c) unchanged
(d) 4 times

| ()&

Q.117, One kilowatt hour of energy is known as S o
(a) BOTU
(b) Horse power
(c) Joule
(d)  Hertz — TN
Q.118. Original source of biomass 0 Tl
(a) Moon
(b) Sun b
(C) Sl&l’ ]| 3 |I|~, C d _]

(d)  Fossil fuels
(.119. Tidal energy and wind energy are used to generate
(a)  Charge '
(b)  Electricity
(c) Current

(d) None of these La_ 1b |
.120. A device invented by Professor Salter 18 knowst as
| (Faisalabad 2006)
(a) Salter's car
(b) Salter’s ship
()  Salter’s duck P
(d)  Salter’s engine |5 J._ll §

Q.121.On a clear day at noon, the intensity
the Earth’s surface i s abou

— S R e

c [d_]

(a) | kwm ™
- -3
(D) 2 Kwm °

(¢) 3 k wm

0.122. For clnudv days or nights, electrical
the sunlight in

(a) Boron - silicon batteries

(b) Nickel — cadmiitm Bahieries
(c) Cadmium Baron batteties
(d) Boron — Cadmium batteries

Q.123. While passing through the atmosphere, the total energy is

reduced due to
(a) Scattering
(b) [ Absorption
(¢) KReflection
(d) All'of'the above
Q.124. Biomass.is a potential source of
(a)  ‘renewable energy
(b) non — renewable energy

(c) both of the above
(d) none of these

0.125. Rotting of biomass in a closed tank produces bmgas This closed

tank is called
(a) Ingester
(b) LEgester
(C) Digester a
(d) None of the above

waste products commonly known as
(a) Solid waste
(b) Gaseous waste
(c)  Liquid waste
(d)  All of the above

Q.127. The methods used to convert biomass into fuels are
(a)  direct combustion
(b)  fermentation
(c)  both (a) and (b) ¢
(d)  none of them

Q.128. Bio-fuel such as ethanol is a replacement of

(@)  gas oil
(b)  sui gas
(c)  gasoline

b jc |d |

Q.126. Direct combustion method is usually applied to get energy from




(d) Kerosene
Q.129. Hot igneous rocks have a temperature ol about
(a) | OU%¢ Q.130.
'1\7 ::"Lﬂ' e
.‘ 3 A 3(0% - 0 ‘ C_HTQ
Q.13 Gevsers usually occur in 0.137
. _‘l' - -.f1 “:‘3: ..\.-q:.h Fe -
b Cold regons
- VOICAnIC regons T T
:I\. b ah ~--\\1.}1 » < - 13 i 5-:1
QuIS1. Heat energy extracted from inside the Earth in the form of heat 0.138.
water or steam is called
5 SOLST ENeTEY
Lo geohermal enenn
- ':_ :.--E-.. f:f:h;-' = s I
: =4 d D C a | »
d ChEmICal epersy = Q.135.
QI32. A bot spring ( .= ) that discharges (/&4 ) steam and hot water

mtermittently (. ) releasing an explosive ( x-*:) column into
the air is called

".':‘ SOVE Q‘]‘JU
-.:_ E-‘;‘*.‘_" . FE_ :TL C d I
- aii of (b above r |

Q.133. Het igneous rocks, usually in molten or partly molten state are
found in the depth of '
13.' :“-h Qtl"r.
(b) 10 km
(<) 15 km T e 19 |
{d) 20 km ELA WLE

Q.134. Solar energy at normal incidence outside the Earth's atmosphere

is about . (Gujrenwala 2004, Gujranwala 2006)
(a) 10 Kwm ™
(D) 18 kwm ™ |
(c) 1.4 kwm ™ ]
B 0.6 e (a [o [c [d |
Q.135, Salter's duck consists of ' Q.142.
(a) duck float
(b) balance float
(c) both (a)and (b)
(d) none Of thﬁ abo\re mm

E‘ HI'ih l"t‘if(‘i\" \ 109
in) x»-';ncrc large amount of energy directly from

(b) wind '

(C) sSun

(d) moon ﬂumm
. Kilowatt is the unit of (Lahore 2003)

(a) Rower

(D) Work

(C) Force

(d) Current mmﬂm
Photocell converts light energy into (Gujranwala 2005)

(a) Chemical encrgy

ib) Electrical energy

(&) Nuclear enfergy

(d) Heateneray mﬂﬂm
I kwh'is egual to (Faisalabad 2005)

(a) 36x10°J

(b) 36x10° )

i) All of these nmum
1 kwh is equal to (Sargodha 2005)

(a)  3.6x10°)

(b)  36x10°]

(€)  36x10° 'a |b e |d
(d) 3.6x10°J

An electric motor can lift a weight of 2000 N through a height of
10 m in 20 sec. What is the power of the motor. (Rawalpindi 2005)
(a) 10w

(b) 1000 w

(C) 400.000w

(d) 2000 w

=5 =1000 #i
Which of the following pairs does not have identical dimensions.
| (D. G. Khan 2005 s) | |
(a)  Momentum and impulse
(b)  Energy and work | i _
(¢)  Mass and moment of inertia _ .
(d)  Torque and energy | |




Q.143. SI unit of kinetic energy (K.kE) 1S (D. G. Khan 2005 s)

110

(a) Watt
(D) Joule
(C) Newton {a !T) e

(d) Kilowatt

0.144. If a power of 1 kw is maintained for 1 second, then work dope is

equal to (Sargodha 2005)

(a) 10° ]

(b) I(_Jf' J

(c) 10° )

| y mER

(d) 3.6x10°) la_ | dj
).145. Which one is the biggest unit of energy? (Sargodha 2001 s)

(a) Erg

(D) Joule

(C) Watt — hour La b 1o J - :I

(d) Kilo — watt hour
.146. Which of the following is not a unit of power?  (Rawalpindi 2001)

(a) Joule —sec
(b) Watt
(¢) Newton metre per sec a |b [c [d ]
(d) Horse power | 4
Q.147, An example of non — conservative force is (Federal board 2004)
(a) Elastic force
(b) Gravitational force
(c) Frictional force a |bac [d I
(d) Magnetic force | |
().148. Value of solar copstant is (Gujranwala 2006)
(a) 1.4 kwm

(b) 1.0kwm™
¢) 4.1 kwm™

gd) 0.1 kwm ™ FB. N[ .

Q.149. An electric motor can lift a weight of 2000 N _
through a height of 10 m in 20 sec. what is power of the motor? |

(Rawalpindi 2006)
a 10 w
1000 w
C 3000 w
d) 4000 w

o ¥ /N, [2TbTcTd ]

wxh _2000x10

P& = 1000w
‘ 1 20 e | |
- Q.150. Which of the following quantity is calculated by mulfiplying force
with veloci (A. Kashmir 2006)
a Acceleration N -
Power |
C Torque .
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Q.57.

Ans:-

Q.59.

Ans:-

behave like indiy dual rocket. Whe |

separated {ror the rocket. In this w:

~d thus acceleration increases. lhe 1

order 10 €scapc from the earl Pra\

What is horizontal range” |

Maximum distance covered by the projectile from ¢

projection to the point where 1t returns to its level ”1 L]r:‘fﬁﬁfﬁ:ln' o

called horizontal range. It is denoted by R’. Its unit is m;{ ‘“:JEWU
1S mete ,

Mathematically it can be written as
vi- sin26

R= g
= .
What do you understand by the time of flight?
It is the total time for which the projectile remains 1n air. It is denote:
by ‘t’. Its unit is second.
Mathematically, it can be written as
2v;: sinf

Ly

What is the maximum height of projectile?
The maximum height attained by a projectile during its motion s
called the height of projectile.
Mathematically it can be written as
x',?' sinz_Q

[._

h =
P
Discuss the importance of the velocity — time graph:
(Federal board 2005)

(1) The distance covered by the object can Bg determined 0

calculating the area under the velocity -time graph.
(11) The average acceleration of an, objeCt ¢an
help of slope of velocity -time graph.

he found with the

T ANSW

olds a bag ol sroberies |

i_.*.-._._)f } while standing still

-

rson | : : pep :
Q.1 3 rr,'ew to 2 friend. A Calgls stationary ( o - ywith its engine
t;ﬂk”i;n From the standpeoint of work how are these Iwo
runniiizy. - |
ituations R displ 1S 1S Zero
i h of thesc Ae cases. the value of the displacemen |
g ot O B R X ,_
RS l;mwdmg ‘o défimtion’ol work,
' W g
Here 4=.0 thefetore,
. W=1x0= 0 . Therefore, from the
Thudin both thesituations the work done 1S Z€10. ‘P;:El r :
usin vt - : _ . a3 ar.
sandp@int of W ork. these twWO suua}uons( Ufﬁ") are 5;1355 10 ke (at
:}(‘ Jeulatetne work done 1 kilo joules 1o hfm;%:
Q.2- S * h a vertical height ol 1Um.
» <teddy velocity) through 2 . 006
A Sl?i;?jhm 2006, D. G. Khan 2000, Faﬁﬂfabadl’ﬂﬂﬁ, Lahore 2000)
: Data:-
Ans:-
f Mass = m= 10 K8
Vertical height =h imm
Value of g = 9.8 MS
Work done= "
. JONS:- : us, using the
CALCULI?;E: work done is in the eorm of potential enerey. Th
formula,
Putting the values, Wt gel
: W = 10 X 08 %10
Or W = 980
In kilojoules, work can be written as
0
w22 —0980KI
1000 ¥
: one
0.3. In which case is more work
oy when

lifted through S0 cm,
across the floor with a for

First case:-

ANs:-




-._.II
’ s 3%
}J{C 1 }- = }-“ = 5N rrmy = -
- L. -L J — I ., i | _— a2 - ] y —
- Sl | - i ) | i
[ ] ! 1 .' -
- 2 8 3

Work done=W,; =7
Work dfﬁ_!nf in the fi'?i'ﬂ’l UI_ P 1 :,:‘1".'{_-';*;
W =P.E.=mgh |
Putting the value, we get

Wi =50 % 9.8x0.5

. [T a
or W;=245] | I e €

Second case:-
Mass of crate = m =50 ke
Distance =d =2m N
Force=F=50N

Work = Wg =7
Using the formula of work
Wz = Fd
=30x2=100J
Wg =100 J
.................... (2)

Q.4. | An object has 1J of potential energy. Explain what does it mean®
% (Gujranwala .27005, Lah?re 2004, Sargodha 2005, A.K. 2006, Multan 2005, Fed. 2005)
ns:- An object having 1J of potential energy means that the work done

stored in the object in the form of potential energy has'the Eapacity to"

do work of 1 J.

For example, if an object is lifted up by a force of omedNewton

throug*h a height of one meter, the work done is stoped in the object as
potential energy of one Joule. If the object issallowed to. fall vertically
downward,it has the capacity to do 1Joule work.

Q.5. A ball of mass m is held at a height hgahove a table. The table top
is at a height h; above the floor. One student says that the ball has
potential energy mgh,, but another says that it is mg (h;+hz). Who
is correct? ' --

Ans:- If the table top 1s considered as feferefice point, the potential energy
of a ball of mass 'm' at a height "h,' from above the table top is mght:
If the floor is takenas reféréfiee pointythe potential energy of the
same ball with respect to the floor.is mg (h; + h,) because now the
ball is at a height of (h; * h;) from the floor, Thus. both the student®

are correct because One student has chosen the tablc’mp as a point of
reference and the other is telling with respect to the floor as referenc®

359

ocket re-enters the atmosphere, the nusé cone becomes
06 . - hot, ~here does this heat energy come from?
yer, >006, Multan 2004, D. G. Khan 2005, Bahaw@ilpur 2004, Gujrawala 2003)

. "H-G-‘;' - ' . .
- hOTE ** * laroe number of dust . -
.aho {L er of particles and Water vapours present in

S phert 15 85 © s ey .
ADS: e air. When a rocket re -enters the atmosphetg) it has to face the
resistance due to particles. Some K. E™ofthe roeket is converted into
I AN 71 _
' v. Therefore, the congiiese of the To8Ket becomes very hot

heat encrey: TP
que to the heat energy producefl by thefluid frictioh of atmosphere.

what sort of energy 18 if] the following?
(a) Compressed spring

(b) Water in 2 high'dam |
(c) A movingcar (:S‘argﬂdha 2003, Multan 2004, Rawalpindi 2005)
ADS:- (a) Cempressql gpring:-
~ Jthas Slastic potenfial encagy.

b Water.ina hight@am . v} |
(b) Watef storediin a high dam possesses (has) the gravitational potential

e
[

0.7-

encrgy.

(c) A mOoVIRg CANEF : |
[t has kinetieenergy due to 1is motion. |

Q8. /A githdrops a cup from a certain height, which breaks into pieces.

What energy changes are involved?
(Bahawalpur 2000, Gujranwala 2005)

is dropped from a certain height, its potential enef IS
converted into kinetic energy. When the cup collides jwnh (12 ‘) tl}ﬁ
floor (ground), it breaks into pieces and makes a noise. The kinetic

energy of cup becomes Zero ofl the floor. Some of K. E. is used ﬂt;;
break the cup into pieces and transferred as K. E. of plgces, e
remaining K. E. 1s converted into sound energy which produces

noise and heat energy.
Q.9. A boy uses a catapult
( £ L!) smashes ( e1f
energy changes. (Lahore 2006) BREEETs
Ans:- W < a stone by a catapult, the stone po
hen a boy throw y ¥ breaking & BIE8 Aiind

energy. A part of this €nergy is use of window.
window and also transferred which
The remaing part of the K. E. is conv
causes the noise and also heat €nergy.
Q.10. Write the expression of work done

60° to a moving body.
Ans:- The work done by a force is €X

Ans:- When a cup

( E’-’f ) to throw a stone whic

) a green house window. List the possible

by a force that acts at an angle

pressed as



0.11.

Ans:-

Q.12.

Ans:-

Q.13.

ANS:~-

Ans:-

W = F.d = Fd cosf )

Where 0 is the angle between force F and displaca
- . Al L_rl‘h:nt d

Hence, 0 = 60° so the expression becomes *
W = Fd cos60°

A body of 1 kg is lifted to a height of 10 m abgy, the
is the work done on the body ? Broupg

Solution:-
Mass of body=m =1 kg
Height =h = 10m

Acceleration due to gravity =g =- 9.8 ms 2
Work done = P. E. = mgh

Putting the values, we get
W=1x98x10=98]

'

AnNS.

) “‘h:”

Hence | W =98 ] Ans.,

What are the essential conditions for conservative field?
(A. Kashmir 2004)

(1) Gravitational field is essential for conservative field
(11) TI'here must be a closed path in a gravitational field.

(111)  Work done along a closed path in the gravitational field mus
be zero.

(1v)  Work done by a body in the field should be independent offhe
path followed.

What is the dimension of power?

As Power = ?‘7
Power = (massxacceleration).(velocity)
= [MxL/T*][L/T)
= [ML*/T’] = [ML?T ]
Thus, the dimensions of power are [ML* T ]
- —

Prove that P =F. v. (Faisalabad 2005, Sargodha 2005, Federal 2004 200
The power supplied by the body.is given by

. Aw
P .- le At=-0 At ................. (l)
According to definition

Aw = F.Ad

Putting the value of Aw in equ (1) we get

P - Y

3 =
F.Ad
P — Ilrﬂ \t—0) AI
| F.Ad
()r P :LH]T\[-}H At
Since At
g =
Thoare ﬁ“}r""._ P = F-V
T]}LrLil_ s S

) of 100N weight is climbing on 2 10 m high

ason ((§ 7 (W
Q.15. ﬁ{;?]er_ Fink({/l; P. E. at the middle of ladder.

AnNS:- \N’Cight Df thfﬁf mason = \y - ]00 N
*" Hetebt of thefladdegs  =10m
Heighbuptomniddie of ladder=h=h/2=5m
{sing the formula of P. E.
P E»= Wxh, putting the values, we get
PE=100x5=500J
1 P.E. =500 et
E - - " 9)
at is meant by ‘Dissipation of energy |
N W:}}:“ l:l e body comes to rest after hitting the ground, the KﬁE
b i ted into sound and heat energy atict

the body 1s cove und an -
et : s is called "Dissipation of energy
' n — renewable resources

Q.17 Differentiate between renewable and no

of energy
Ans:- Renewable resources:- _ B
\ f energy which can be rene N

The sources O

resources. For example,

The sources of ener
nonrenewable resources of energy.

uranium, oil shale and tar sands.

Q.18. A ball of weight 98 N is mo_vinl% i
velocity of 1 ms . Compute ItS Xha e | |

Ans:- Solution:- "t
Velocity oI ba
_W_23 _i0ke

Mass of ball=m = o — 08

on a frictionless surface with :}

-1
l::v':'-lms

-
A 3 '
IF
i




The formula for K. E. is given hv K. E

. ‘[.._. 'I‘J‘b..,..._i .'f'g

we zE-{:I _r‘l_i”_ui}h{ [hi* : IE{Q
F : ‘ a .
K.E. =% %10 (1)"=5) .
Hence, | K- E.=5) Ans
Q.19. A diver of 50 g mass dives ( tE L # ) from a 10m high 4
- L - L ] - - l
1 a swimming pool. Calculate its P. E. before jum? "ing }"’ﬂrd
Ans:- Solution:- =
| 50 ]
Massofadiver=m=50p=— _ 1
1000 ~ 20 ke
Height = 10 m
Acceleration due 1o gravity = g = 9.8 me -2
As we know. P. E. = moh
| 1
(,_)r ’ =T O Ry =4 0 ]
P.E. 70 % 7-8x10=4.9 ]
: L) I
Hence. P.E.=49] |

Ans.

Q.20. Find the avera

of 10 m.
Ans:- Solution:-

8¢ power In lifting 100 kg of mass in 1 s upto height

Mass =m = 100 kg g
ITime=t=1]gs -
Height=h=10m '

As P. E. = mgh "‘ N
P.E.=100x9.8x10 = 9800 J )
Work done is stored as P. E. |
W =9800]

Power = = = 20 = 9800 watt

t s 4
H L¢ — o
ence P = 9800 watt ' Ans
Q.21. What type of energy is stored in_.ﬁéter_dam?

Ans:- Water stored in a high dam possesses (has) the gravitational potential
energy. e B

Q.22. When an arrow is shot from ili_boﬁr,' it has kinetic energy. From

where does it get the K.E.?
(Rawalpindi 1992, 93, Lahore 199

& r A 8, Multan 1996) _
Ans:- Some work i dafie in pulling the string back through a certaf

Ans

5. The Torce befween a pair of protons is that of repulsion. Does the

Q.26.

Ans:-

Q.27.

Ans:

* any potential energy?

distance. "H“.i‘-:‘ WOTK iii"i’-f?'r'“c"i as the elast 1al enerov ;
string. When the arrow is shot from jts bow, this PE_ ;s mnfgb In the
K.E. of the arTtow. - ‘

What type of encrey s stored inthe
The work done in winding the watch i$0hsed un :
spring and 15151{}1'&(1 In the formfignf clastic botenti
spring of watch. |

A bucket 1s taken to the Bottomiof a well,

(Rawalgindi 1999)
Yes, when the bucketl#S {2ken to the Bottom'Bf the we
to be done againstithe upwaglh thrust of s
stored as P.E. 1o the Bugket. As"soon as the a
the bucket £OMESup tOhthe surface of w
converted 1o K&F.

I, some work is
This work done is
pplied force is removed,
ater since the P. E i

P. Erincrease asithe protons are brought closer?
(Lahore 1997, Multan 1996)

Yes, the poteéptial energy increases when the two protons are brought
cloSento eachother because the work has to be done against the force
of repulSion. This work will appear as the increase in their potential
energy .

A/meteor (>’ ) when enters into Earth’s atmosphere burns. What
happens to iis energy and momentum?  (Mulian 1997)
When a meteor enters Earth’s atmosphere, it will bum due to the

friction between the particles of the atmosphere and meteorite. Hence.
the energy possessed by a meteor is converted into heat energy and its
momentum 1s transferred to the particles of atmosphere.
A man rowing boat upstream is at rest with respect to shore, is he
doing work? (Lahore board 1987, 89) |
when the man rowing the boat upstream is at rest with respect to
shore, he is not doing any work because the displacement of boat s
Zero and the work is the product of force and displacement (W=Fd >
Fx0 = 0). Here, the work done by the man on the boat upstream 1
counter balanced by work done on the boat by current of .water
downstream. So net work done by the man is zero. (because two
WOrks are in opposite direction) | : b
Due to smalleI:'pvalue of ‘g’ a man can jump higher on thieisutiace
of the moon. Can he run faster on J‘%i)s account? Explain. |
(Bahawalpur 2 maller value
No, he cannot run faster on moon thgn on mﬁghﬁglﬁot and
of °g’. in running, man pushes the earth back > R

’



the reaction of the earth pi;_h-% :

M ICS T}, mMa: : |
i k b= ll L:J"; ¥ . -'-r s
}-]., . r Al S S S . , - 11] [l}{: t{_}
the value ol £ 1S ](_'}'w_. Oon the Surface {l .1’\_1'-8‘
- - L LAN " Y i ) - s

rd
1EC n
on the earth, so the reaction force of .--;,hk Moon a4 {;de”
~ _ . . e A LI I’I‘“ e !
torward with smaller force (due to the crmntr W] P s T 365
: - | . EAN :"“il‘L_iIIIL‘I‘ \K,'M; I N = Cl_‘ﬂ't!\e l OrcCesS.-
Cannol run iaster on moon on this acen. "-*E:iht) Ccons>tt ) P e o
Q ’Q “Th d h _ ‘ > Gdveount ' | here are three Conservative ﬁ}rc_cﬁ_
R - Y does the bob of a swinging pe Gravitational force  (2)  Electr
2 e?® W S8 pendulym, GBS ¥ Agctric foree (3)  Elasti
some time” What becomes of jts energy? r.. Ome 3 | spring force. | | ¢
Ans:- T D 3 ro (. A2 A : -~ E€derg { o ety *
*hc‘ [l..i and fro ( /2" ) motion of the boh i ,bﬂ'ﬂrd "998) ‘"h:r 5 Define escape velocity. (Lahore 2006,2004, D. G. Khan 2004)
air resistance and friction ¢ e "% 15 Oppse BRI | |
- iu:st’mu. apd iriction on the string at the D"*inf\pi}d by o g, Q " Definition:-
4 1:.'6.:-Hﬁ | il ﬂ Bl Tn ' ¥ & \ L ( B - "*:- . T 1 1. 1. .-'1 = ~y - ~ - . .
2 HIESE opposing forces, the motion of the boh - _SUSPﬁ'nsion - e 'he initial velocity glgn objECliygith which it goes out of the
Some fime it comes to rest - 2 IClardeg ang D Earth’s gravitational field 4SKRGRn as escape velocity.
| Ihe energy of the bob i used against {] Uiy Mathematicallygit€an be c@leulated By the two formulas
Is converted into heat. - OPPosing for v -GM "
by ’ . - - aﬁd" 1) - -
Q.30. What happens to the kinetic €nergy of a byjj i ( -- R™
" (  ©x f: )into a target? N arecia : ;t when j Penetr, (i1) e = \BeR
Si- ] | - sonda 1987 8 oY s - . .
n \}Then a bullet strikes a target It penetr Li;-fﬂ into 'IJ d Q.36. Eaplain work (A Bashmir 2006, D. G. Khan 2005}
alier covering a sm > ' > S0 1IN and ¢ S o
- small dl:;["%nce A ~ ! Omes ¢ .. Deéfinitionts
. - - - 4 major ari gty . . OES.I AIIS-" S .
used in doing work against the res; [i P r;_ OL 1S Kinetje enroy ['he work déne on a body by constant force is defined by the
: X S CSlstance of tha o) § . - . .y
“ICTEY 1s converted into heat © Oof the target and regy groduct'of the madgnitude of the displacement and the component of
' Loss of K. E. of the bullet k d force in thedirection of the displacement.
. Rediex — WOIK done agains : Exnlanation:-
Of@ga + heat produced due to friction SAnSt the resistang & = 4
Q.31. Is Kkinetic epe |

e FEY a vector quantitv?
Ans:- Kineti e ek ARAIEEy

(Guj farh If a constant force F acts on a body and the body moves
1c ener is sim - (djranwala | 87) | -t : : &
of its motiongySmce wilr}k b Pltyof 2 body to do work by itz through a displacement d along the direction of force, then the work
B sl IS scalar quantity, therefore Kinetic efigrgyis $can be defined as
032, A capis movcguantlty and not a vector quantity (3 W=Fd . vt (1) _
force actin ;ng w;th constant speed along a level road. with nomg; Where F is the magnitude of the force and d is the magnitude
&0n ;;'_a S ?D}’ work being done on the'éar? i of the displacement. _ ‘ .
Ans:- When a car is movn‘rsl; iffgqlm Sargodha 1999) ¥ If however, the force makes an angle 0" with the direction of
Ith constant spe : :
net force acting on it, the work peed alopg a level road withm

the displacement, then we take the component of the force in the i
direction of the displacement. -

So it can be written as ,
the energy of 2 Wwinoi. | VrideDes
> 0 N inoin .

potential. Where js its K.E. maxi;::f?ngmg Ngtulum iz
Ans:- P.E. of swinging P y

Or W =-ﬁ. 5 (2) i
endulum:-- (Multan 1986)

.--;-;-----:--.: l .
| Thus, work can be expressed in scalar product. in
At the extreme positions. the

it o Ie £ a simpl Q.37. What is meant by kwh e (kilowatt hour). Show that kwh=3.6 MJ
pendulum lies in the form of poténtial en ity o g (G G “one kilowatt is
K. E. of swinging pendulum:. . TIeTgY: Ans:- Def:- It is the amout of work done when a power of one Kilowatt |
At the mean point (eduilihe. . .. maintained for one hour. |
the swining pend?l?mﬁ?i;n;l(;{qiﬁtinmn Hesition) the kineticiGnelty af- It is commercial unit of electric energy. | -1
Q34. N ame two co_nscwatiw@ .'f.Ol‘ces; ' ; To show that 1 KWH = 3.6 MJ
 (Rawalpindi 2006, A. Kashmir 2004 Sargodha 2003, & 1 KWH = 100Q wattx3600 s

= 36x10° watt —s g e el |

keep the motion

steady. work COHtiﬁuously against friction ©
Q:-33. At what point
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=3.6x 10°]
Hence 1KWH =3.6 M (watt —s =
Q.38. Distinguish between average power and instantanegyg PoOwe,
(Faisalabad 2006, Rawalpindi 2005) wer,
Ans:- Average Power:- :
| Dd' - The rate of doing work is called power.
Mathematically it can be written as
AW . _
Pay ol T (work/time)
Instantanous Power:-
It is defined as the work done in an extremel
time (tending to zero)
| Mathematically, it can be written as

Aw

y -".J'-
| The average power and instantaneous power bccome eqnal,ﬁi'
the work is done at a uniform rate. . lt

QJ? Show that work done against frictional force i is neganve

(Gujranwala 2006)
Mﬁ' "I_'hewmkdom: mexpressed as

.“11.. | , | W=F d-“-FdGﬂS@ A Tt A (l)

Since ﬁlcuenal force is always opposne to the dlrec i
mﬁm aﬁ ‘body ”Iherﬂfmce the angle betwee
- displac Emll bﬁ iBﬂ‘“

' " —

h B
% '_

- L i
g T et
-1 - I° l
rl

v small interyalof

for mass *m’ is attractive.

wWhat is meant by conservative field?

(D. G. Khan 2005, Fa _ ‘_3,4,w
A field in which work done along a clos T

cafled conservative field.

Examples:-
(1) Gravxtauonal el

(2)

es ¢ f non — conservatwe ﬁm:e |
) eﬁnc non — conservahve ﬁdﬂo ,u ,un-?r ok

force.

(il Non — consemtwe force:-

The frictional force is an ¢

_1 ‘v.i W E \
because if a body is ‘moved over a ou _J,,: :E:,tl.f:“_lk

along different paths, the wor gt
certainly depends on thc"bath fm lowed.

Its other Examples:- 514

(1)  Air resistance

@) Normalﬁﬁmgu.-r{, :

(3)  Propulsion fm;é‘é of a

:(4) , Pmpulsmn f
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().45.
Ans:-

0Q.46.

AnNns:-

0.47.

e S . 11 h Y amnles
Describe negative ""-’r}"uj"lt_'rt example Lahore 5p, L
- B et A | <4,
' - 14 i e iy " e . = 1 -l AP N |

o I .j.._ F"F;}j}l:u
h -
So. W =Fd cosi80°=Fd (- |
' L\l L~
lli-»_‘r-'-...k.: ¥y -I' —
l.\ﬂmplcn:-
- L] 1 - -‘l . " 1a-:l'". & | il 1 ' f y
:"!'1 I: J, l“a!i._,‘.} :h"' lill":'-.:l L.J.:.Tt.ll:.“:. :__';1.1- LY 3\ - B

| w h - - | A i ) 5.[;}1‘1. I}‘ Ihe anglf:
between force of gravity and displacement 1s 180°.

W = Fdcos180 = Fd (-1)

W=-Fd
Hence work done 1s negative.
(11) Work done by frictional force and application of brakes i
negative, because the fnctional force 1s always opposite to the
direction of motion of body.
What do you understand by work and energy. Give their units.

(Lahore 2003 supp.)
-

Work:- When a constant force F applied on a body produces a

—r
displacement d in the direction of force, then work is said to be dahe.
Mathematically, it i1s written as (0=

— =)

W =F.d = Fdcos0 = Fd
Let O be the angle between F and d, then the work dope'is

= e

W =F.d=Fd cosb

Lnergy:- |
Ihe ability ( =21t* ) of a body to do work is called energy.-
UNITS:-

The SI unit of work is Joule.
Def. of Joule:-
[t 1s the amount of work-dene when a force of one Newtor

acting on a body di:;places it thr()ugh a distance of one meter along the
direction of force.

Unit of Energy:- |

Its unit 1s the same as that of work.
Define power and give its unit (Lahore 20
DEFINITION:- A

The rate ol doing work is called power. Mathematically, it ¢
be written as |

. M

L

AW 369

At (1. Work /Time )

P =

Unit of pOWer"
Its SI unit 1s watt.

pefinition of watt:-
e : ;_'i:i - ~ E .
[t is defined as the rate‘Gfideing one joule of work in one

.~nd. That 1s,
second . : s
Watt =1 J/1§= I

A body of mass 10 kg 18 moving with veloeity 10 m/s. compute

Q'48' K.E. (Rawalpindi 2004)
' Mass of the Body = m =0 kg
e Velocitywef body= v =10 m/s
K.EF"?
Usingiformula ank pgtting the values, we get
B.E. =% mv.

=% 10 x(]0)2=l/2)( 1000

Hence, K. E:=,500 J

What are basic forms of mechanical energy. Define them
(Bahawalpur 2004)

Ans:~< There are two kinds of mechanical energy.
(1)) » kinetic energy (k.E)
(2) Potential energy (P. E.)
Kinetic Energy:- (K. E)
The energy possessed by a body due to its motion is called
kinetic energy. Mathematically, it is expressed as
k. E.= % mv’
Potential Energy (P.E)
The energy_possessed by a body due to its position in a force
fiel e.g. gravitational field or elastic spring field.
Mathematically it can be written as
P.E. =W xh =mgh
P.E. = mgh |
Units:~The units of energy, kinetic energy and poten1:131 energy arc
the same as those of work. That is joule in SI unit. .
* If a body of mass 10 kg is allowed to fall through a distance of
10m. what will be the work done? (D. G. Khan 2004)
vass of the body = m = 10 kg
Height =h = 10 m
Pute Work done= W =P.E=mgh .
ting the values in the formula
W = 10x 10 x9.8

0.49.




Or W =980 J

Q.51. What are the dimensions of work? 37.0

Ans:- Work = Force x distance
= Massxaccelerationxdistance
[ W] = [ MJ[V/T)[L]
= [M][Lf'l; I/T|[L]
= IMJ[L/T7][L]
[W] = [ML*T ]
Hence, dimensions of work are
[ML*T

Q.52. What do You mean by non-conventional €Nergy sourceg? D
some of the them. “Seribe

Ans:- The energy sources which are not very common these days
be available to the world energy demand of future are callei!nd -
conventional sources. Some of non — conventional energy soyre X
(1) Geo- thermal energy (2) Solar energy # s
(3) Energy from waves (4) Energy from tides
(35) Energy from biomass. ;

2.53. How can we gain the energy from waves?

ns:-

The tides and winds produce strong water w

makes duck float move relative to balance fl
IS generated.

T'he energy of these waves can be used to generate electricity.

((j)ni such device was invented by Prof. Salter knwn as Salter s
uck.

Q.54. how can we gain energy from tides?

Ans:- Gravitational interaction between the earth and the moon gerves as the

source of tide energy. Due to gravitational pull of moon, the water
rises twice a day along the coasts. The dam.is filled at high tides and

ed way at low tide to drive the turbines

aves. The waves energy
oat and electrical energy

and produces electricity.

Q.55. Describe some uses of solar cells.

Ans:- (1) They have low running cost (2)

_ calculators @
being used now - a days

Solar

(3)  Although, the solar cells aré costly but remain in use for a [on2
time. 7
(4) They ar& usedin remote ground based weather stations and

rain forcast communication sysge
(5) . Solar cells are used tor

panelswhich are kept Tacing 1he sun

Power satellites having a large€ soler

Q.56

ADS:”

Q.57.
Ans:-

0.58.
Ans:-

Q.59.
AnNs:-

0.60.
Ans:-

| 37
what is solar energy? What is the function of solar cells?

(Federal 2005)

The sun is a great source of energy. Its energy is called solar energy.
The earth receives huge amount of energy directly from the sun. the

: —g _ :
sun supplies 1.4 kwm ~ energy at outer atmosphere. It is called solar

constant. , . : : : :
There 1s a direct method in ‘Which sunlight is directly

cohverted into electricity Qy using semi - conductor devices called
solar cells. Solar cells are thin platés made from silicon.

A large number of selar cells are connected in series forming a
solar cell panel, so that high voltage may be obtained for practical
use.

Describe the metheds to obtain solar energy.

Following are the mcthods for obtaing the solar energy.

(1) By solar cells |

(i) By heatingthe water du'?ctly |

(i) By collecting sun rays with help of murrors or lenses.

How can the waste products be converted into useful energy?
Waste product like wood waste, crop residue and solid waste are used
to get energy by direct conversion. They are .bumt_ in a confined
container. In this way heat produced is used in boiler to produce
steam that can run turbine generator.

What are common methods to convert biomass intﬁo energy?
Threre are two common methods to convert biomass Into energy.

(1) Direct combustion

(1)  Fermentation.

Discuss work — energy principle.  (Federal board 2005) . ¥\
It states that work done on the body is equal to the change in its

kinetic energy. : _
It shgguld be noted that whenever work is done on a body, 1t

Increases its kinetic energy.

That is, | o
Work done = Final (K.E.) — Initial (K. E.)
= change in kinetic energy of the body N
Example:-  When a body is lifted up from the Earth’s surface,.
work gone changes the gravitational potential energy.

- Under what conditions work done will be positive and negative

(Lahore 2006s) it
(1) If the angle "6’ between force and displacement
90° (i.c. 8<90°), work done will be positive. e LT
(i) If the angle ‘0 between force and displacement is greater than
90° (i.e. 6 >90°) work done will be negative.

is less than

w
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