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Physical and Mathematical Engineeting 20 Marks
Preparatory Year Engineering physics (1) Final exam: 8§ pages
”
Answer the following questions: '
| K=8.9%10° Nm® f‘Cz,g“S‘ 8m/s, e=1.6*107°C, £, =88+ m"* + » kforair=i
; Bm®
{ILOs: al,a2 b],cz)
' Coulombs® constant K =7
L A f : (B} 4me, SR () I
A e,
Two identical smali charged spheres, each having a mass of 3x10° Kg, hang in
equilibriurn as shown in Fig. The length of cach string is 0.15 m, and the angle
9 is 5°.
- o 7
Find: - RF =3 e 3 ()
2. (A Z&:Y-mg‘zn (B} ZF,.-Tmﬁ F=0 (©) zz@ T—E =12 (D) Y R=Tws-mg=o
- X F, =7 '
3. {A) E%my_ng (B) z@;rﬁﬁ;za a (8 Zagr_mn&mf;: (D} Z =Tesf —my =N
- Fe=? . S _
4. (A) 26% 10°N (B) 4.4*%10*N {Cy 0.013N @) 26N ‘.
- a=? '
5. (A) 2.6%10°m (B) 4.4*10°m (Cy 9.013m (D) 2.6m
- gq=? c o
6. (A) 26¥107C (B) 44%10°%C (C) 0.013C 2.6C
- A ring of radius a carries a unjformiy distributed positive total charge Q.
Calculate the electric field due to the ring at a point P lying a distance x from its
center alotig the cenfral axis perpendicular to the plane of the ring.
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- gos@ =7 _
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B © g O st -
- E=? Eiec_tric fietd at point P ’ _ ' <,



10. (A) K2 ® p_ * (€ p_. Z@
: P 8% Em—pme— E= TR
‘., (o + x%)37% vok +x7 | S
‘
Bz _y
&
1. (A} 05 B) 4 < 8
Find the electric field due to an infinite plane of positive charge with uniform
surface charge density o, ' '
- ﬁg,ﬁg =2 et macfos |
12. (A) @A B Q) s
. *Z‘Eﬂ Ep
i $E.da Z?ﬁm.m .
3. (4) o4 ® 2 © f
2e, g,
et G=?
14 (&) oA ® e © m
! _ . Ae, €.
- F=? ) . w
15. (&) ok - ® 2 ©)
Ze, g

©) E%@%ﬂf

D) 2
Cuwed{\Surface

(D) zero

(I3 zero

() zero

A solid insulating sphere of radius a carries a net positive charge Q uni‘formly distributed throughout its velume. A
conduéting shell of inner radins b and outer radius ¢ is concentric with the solid sphere and carries a net charge 2Q.

Using Gauss’s law, find the electric field in the regions labeled (1), (2), (3), and (4) in figure,

- Atregion(l) r<a E~2

16. (A) E=0 : ® L, .2 © ok 9__
- . E=—i,= E=Ky 3
- Atregion (Da<r<d B=2 )
17. Ay o, . @ - (B) E=0 (O R——
E=K, = E=—K,—3
© - Atrepion (3)bsr<¢c Es=7
B, @ o .2 ® pox 2 © par &
Y E= K,fg. E=K,= T EsE
- Atregion (4) ¢ Eg&? . '
19. (A) E:K’HQ;; . (B) Emmxg"% ©) B_:;}
& ki
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E=K,—3
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© E=0
o . .2
E=E,




F=FK.A ' _ / - ;T‘y
. & =7 - | _
20. (A} FElectric flux N/C (B} Electric field N/C (C)  Eleotric ficid Mh'C / (D)  Electric flux Ne'/C
_ E:? - . . . J.' )
21. {A) Electric flux N/C (B} Electric field N/C (C)  Electric field Nmf/C ;’ (D)  Eleciric flux Nn*/C..
%E daa = 1o | - L B
T g, ' i
22.2(8) Ohm’s law (B} Coulombs’ law (€) Kirchhoil's law ' (D) Gauss’s law

o

*y
P =7 . .
23. ®) 27 © 39 D) zero
£y £,
vol
S :?
mo -
2. (A) Joule ® N © Wat o €
‘ & : N
3.2%10 =2
25. (A) 05eV (B) 1eV © 2ev L @) 4ev
/A? BQ/ H V=V the surface is ?
26. (A) Gauss’s surface (B) Egquipotential (C) Coulormbs’ surface (D) Ohov's surface
. surface

The potential difference between two parallel sheets distance 1.5¢m apart, is 2500V. Calculate the uniform electric field
’  between the sheets. . :

27. (A) 0.6%10°N/C (B) 1.6%10°N/C (C) 2.6*10°N/C (D) 3.6*10°N/C
An electric dipole consists of two charges of equal magnitude and opposite sign B '
separated by a distance 2a as shown in Fig. The dipole is along the x-axis and is
centered at the origin. : ' v,

Calculate:
- Vr—=? : -1 V,
° ¥ Y
28. (M) ViV B) (Vi+vy)’ O ViRV, (D) ViV )
- V=2 _ _
29. (&) Ko o ®  —Zak.q (C) zero (D Ka
x—Z xZ ) . x4+
' - W? ' . _ : .
30 (A —2oK g ' By K& {C) zero ®) Xa
- x2—- X _ x+a
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- The elsciric po\:entlal at point R on the +x axis. V=7

31 (A) K9 VR (B) —Zak.g (C) zero @) —26K,g
x—a \\\I xZ . x2— g%
- ¥xera T V=7 "‘\
2. (&) Kz LB mo © —ZakK,q D) K.
) x—a ' ' x% - x4+
. - The electric poteniial at point P on the +y axis. Vp=?
By Ea B ek (€ zero - O X4
. x—a T - ' x+un .
w | E | ‘
1Valt g _ . _ '
34. (A) 1 Farad {B) 1 Frequency (C) 1 Fahrenheit (D) 1 Fourier
Find the equivalent capacitancs between aand b af g4p '
e
- S
-
35. (A} 4pF 8uF (C)y 333uF DYy 6uF
I | : :
€T
- C=?
36. (A) Charge devsity ' (B Coulombs® constant (C) Dielectric constant (D} Capacitance
- k=2 :
37. {A) Charge density (8} Coulombs’ constant  {C} Dielectric constant (D) Capacitance

* An air-filled capacitor consists of two parallel plates, each with an area of 7.6 om® separated by a distance of 1.8mrm. A
w , 20-V potential difference is applied to these plates. Calculate:
- the electric field between the plates

38. (A) 1L11*10°Vim (B) 0.82*10°%/m (C) $.8%10°%Vim (D) 74v/m

' - the surface charge density : ' '

39. (AY 9.82%16%c/m? ©(B) 1L11*10%em’ €y Tdohm® | (D) 8.8%¥10"c/m?
- the capacitance ' ' _ .

40. (A) 9.82*10°PF _ {B) 74PF (C) 8.8%10"PPF {D) ILII*1O°PF
- the charge on each plate ' '

41. (A) 74PC : (B) 88*107%PC S A{C) 1L.11*10°PC (D)

9.82%10°PC

A 50-m length of coaxial cable has an inner conductor that has a diameter of 2.58 mm and carries a charge of 8.1yC. The £
surrounding conductor has an inner diameter of 7.27 mm and a charge of -8.1 uC. Assume the region between the :
conductors is air., ' ' !

., 4

LT e

20,5 ot B TR R S




LT

RSN e ars o b S TR R A B T LI b S 2

- =7 _
42, b B ! «© ke, 4 D) g
) c=zk@m{z) W © = : P E:*E&Em(;;
2k, 1) 3 ,
- What is the capacitance of this cable? ' ) -
43. (A) 2.65nF (B) 3.650F (C) 4.65nF (D) 5.650F .
- AV=?
4. (A o ke,d (B). {a) © = D) sw= 2kl
‘M?'__T. AV 2k, Aln Ekln(i} (ﬂ)
- What is the potential difference between the two conductors‘? o _
43, (A) 302V B) 402V B (o) T 02F10%V D) 4.02*10°V

A pendulum on Planet X, where the vaiue of gravity is g. What will happen to the energy of this pendulum if:

46- Hs mass is doubled?

A -still the same B. halved C. doubled ' D. none of the above
47-1ts length is doubled? L -
A. still the same B. halved . doubled ~ . D. none of the above

48- Its oscillation amplitude is doubled?
A, stilt the same _ B. halved C. doubled ) D. none of the abave

49- A certain spring elongates 9rmm when it is suspended vertically and a block of mass M is hung on it. The natural angular
frequency of this block-spring system:

A.isD.088 rad/s  B.is33 radis C.is200rad/s °  D.caonot be computed unless the value of M is given
50-A weight suspended from an ideal spring oscillates up and down with a period T. If the amplitude of the oscillationis
doubled, the period will be: . e
AT B.2T C. T2 D.1.5T

51-The standard lkg mass is attached o a compressed spring and the spring is released. If the mass initially has an
acceleration of 5.6m/s?, the force of the spring has a magnitude of:

AL 28N B. 56N C.0 D. an undetermined amount
52-An object attached-to one end of a spring makes 20 vibrations in 10 s. Its angular frequency is: _
AL 079 radis B. 1.57 rad/s C. 2.0 rad/s D126 rad/s

53-A large water tank, open at the top, has a small hole in the bottom. When the water level is 30m above the botrom of the
tank, the speed of the water leaking from the hole:

A is 2.5m/s

B. is 24m/s

C, cannot be calculated uniless the area of the hele is given

D. cannot be calculated unless the areas of the hole and tank are given

54-Water (density = 1 x 10° kg/m’) flows through a horizontal tapered pipe. At the wide end its Speed is 4m/s. The difference

_ in pressure between the two ends is 4.5x10° Pa. The speed of the water at the parrow end is:

A. 2.6m/s B. 3.4m/s C. 4m/s D. 5mfs
55- Water flows through a cylindrical pipe of varying cross section. The velocity is 3m/s at a peint where the pipe diameter is
1.0 cm. At a point where the pipe diameter is 3em, the velocity is:

AL 9mis ' B. 3m/s C. Inlfs D. 8.33m/s

"4".56-One end of a cylindrical pipe has a radius of 1.5 cm. Water (density = Ix 10° kg/m®) streams steadily out at Tmfs The rate

.at which mass is leaving the pipe is:

A.2.5kg/s B. 4.9kg/s ~ C.7kgls D. 48 kg/s L
57-if a wheel is turning at 3 rad/s, the time it takes to complete one revolution is about: ”
A (333 B.0.67s C.ls D.21s e
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J8-A wheel initially has an angular velocity of 18 rad/s but it is slowing at a rate of 2rad/ 5,
By the time it stops it will have turned through:

A.B1rad B. 160 rad : C. 245 rad D.330rad . -
ans: A

59-The figure shows a cylinder of radius 0.7m rotating about its axis at 10 rad/s. The speed of the

point P is: P

A, 7m/s RB. 14 rad/s C. Tradfs D, none of these

60-Four identical particles, each with mass m, are arranged in the X, y p]ane: as shown. They are
connected by light sticks to form a rigid body. if m = 2 kg and a =1m, the rotational inertia of this
array about the y axis is:

A 4kg-m’ B.12kg - m’ C. 9.6kg - m’ D. nove of these

61-The dimensions of a wooden raft (density = 150 kg/m®) are 3m % 3m x Im. What maximum load

can it carry in seawater {density = 1020 kg/m”)? _ .

A 1350 kg B. 7800 kg C. 9200 kg D. 19,500 kg

62 A certain wheel has a rofational inertia of 12 kg - m®. As it torns through Srev ifs angular velogity increases from Srad/s to
6 rad/s. If the net torque is constant its vatue is::

A QO0THN -m R.0,18N 'm C.057N - m D2IN m

63-A boat floating in fresh water displaces 16, 000N of water. How many Newtons of saltwater would it displace if it floats
-in saltwater of specific gravity 1.17?

A. 14,500 B.17,600 - C. 16, 009 D, 284

64-A disk has a rotational inertia of 6kg - m” and & constant angular dcceleratton of 2rad/s®, 1f it starts from rest the work done
during the first 5.0 s by the net torque acting on it is: :

AT B.301 C.60J 5.300])
65-A fir wood board floats in fresh water with 60% of its volume under water. The density of the wood in g/om’ is: _
A.04d B.4.6 : - . less than 0.4 . more thag 0.6 -

66-The diagram shows a U-tube with cross-sectional area A and partlally filled with oil of density p. A solid cylinder, which
fits the tube tightly but can slide without friction, is placed in the right arm. The system is in .
equilibrivm. The weight of the cylinder is:

A. Alpg B, i’fpg _ C.Ap(L+hg : D. none of these

67-To measure moderately low pressures oil with a density of 8.5 x 10% ka/m’ is used in place of mercury in a barometer A

chapge in the height of the oil column of Imm indicates a change in pressure of about:

A.12% 107 Pa R.12x 107 Pa C.83Pa D. 1.2Pa

88-A certain wire stretches 0.9 cm when outward forces with magnitude T are applied to each end. The same force;s are
applied fo a wire of the same material but with three times the diameter and three times the length. The second wire stretches:

A.0.1cm B.03cm C.09cm T D.2.7cem

69-A cube with 2cm sides is made of material with a bulk modulus of 4.7 x 10° N/m". When it is subjected 10 & pressuro of 2
"% 10° Pa the length of its any of its sides is:

A.085em ‘B. 1.15cm C. 1.66 cm D. none of these .
79- Bernoulli's equation can be derived from the conservation of. '
A, energy B. mass C. angular momentum - - D. volume



71- A simple pendulum of length L and mass M has frequency f. To i merease isfrequency to 2
“A. increese Its length to 4L
B, increase iis length to 2L
C. decrease its length to L/2
D). decrease its length to L/4

72-A car travels éast at constant acceleration. The net force on the car is:

A. east ' B. west C. up : D.zere ., ,
73 A 1adlan is about . : :
A, 25° B.37° C. 45° o DLsT T

74- The bulk modulus is a propomonahtv constant that relates the pressure dctmg on an object to:

A, the shear

8. the fractional change in volume

€. the fractional change in length

D. Young's modulus

© 75- A fly wheel is initially rotating at 20 rad/s and has a constant angular a.cceleranon After 9s it has rotated through 450 rad.
Its angular aceeleration is:

A. 33 rad’s B. 4.4 rad/s C.5.6rad/s D. 6.7 rad/s

76- A body executes simple harmomc motion. The potential energy, the kinetic energy anci total energy are measured as a
function of displacement x. Which of the following statements is true”

a) Kinetic energy is maximum whenx = 0

b) Total energy is zerc, whenx =0 '

¢} Kinetic energy is maximum when x is maximum

d) Potential energy is maximum when x = 0

77- The rotational inertia of a wheel about its axle does not depcnd upon its:

A (.hameter B. mass : C. distribution of mass D, speed of rotation

78- A 2kg block travels around a 0.5m radius circle with an angular velcmty of 12 rad/s. The magnitude of its angular
momentum about the center of the circle is:

A. 6kg . ;s - B.12kg.mYs C.6kg/m’. s D. 72 kg . m%/s’ _—
79-All fluids are: ' .
A, gases B. liquids C. gases or Hquids . non-metallic

80-The dimensions of a wooden raft (density = 150 kg/m®) are 3m % 3m x 1. What maximum load can it carTy in seawater
(density / 1020 kg/m*)? -

A 1350 kg B. 7800 kg . 8200 kg D. 19500 kg

81-An object attached to one end of a spring makes 20 complete oscillations in 10 s, Its period is:

A.2Hz B. 145 C.0.5Hz D.0.50s

82-In simple harmonic motion, the restoring force must be proportional to the:

A amplitude "~ B. frequency C. velocity D. displacement

83-A 0.25kg block oscillates on the end of the spring with & spring constant of 200N/m. If the systemn has an energy of 61,
then the amplitude of the oscillation is:

A, 0.06m B.0.17m . C.024m 0.498m -

84-The amplitude of oscillation of a simple pendulum is increased from 14 to 4. Tts maximum acceleration changes by 2
factor of.

“F A1 | B.12 2 | | D.4




For the following fisure

Point 1

2&:{51
PAd

b1 __

ol

85- The external work done by the force associated with the fluid pressure is
A dW = P[Aldll

B. dw’6='_P2A2dlg

C. dw, = P]_A1 d]]‘“‘PzAzdlz

D. none of the above

86- The change in the potential energy of this system is

A.dU=p Apdlg{ 2 — y1)

B.dU =p Aydbg v,

C.diU= P P]_A]_ dhg

. none of the above

87- The change in the kinetic energy of this system is

A.dk=p Apdbg(ya— ¥1)

B.dk= P Azdlzg 3

C.dk=pyA dlig

D. nene of the gbove .

§8- Which of the following represents viscosity?

AL Potential energy stored in fluid

B. Resistance to fluid motion

C. Roughness of the surface

D. The pressure difference between the two fluids : :
89- Water flows between two plates of which the upper one is stationary and the 1ower one ig moving with a velocity V What
will be the velocity of the fluid in contact with the upper plate?

AV B.N/2 C.2v ' D.0

90- What happens to the viscosity of liquid with the increase in temperature? - :

A, Tt increases B. It decreases C. Tt may increase or decrease D. No change
F . . - .

o .
Assume any missing data.

Best Wishes ' :
Dr. Ahmed Saeed _ Dr, Demyana Adel



