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USE SEPARATE SCRIPTS FOR EACH SECTiON

SECTION -A
There are FOUR questions in this Section. Answer any THREE.

I. (a) Two smooth spheres A and B remain in equilibrium as shown in Fig. I. The sphere A is 60
mm in diameter and weighs 75 N. The sphere B is 120 111min diameter and weighs 300 N.
All the surfaces are smooth. Find the reactions at the contact points I, 2, 3 and 4. (12)

Fig. 1

(b) The vertical frame shown in Fig. 2 consists of two vertical members AE and BD, a
horizontal member CD and an inclined member DE. All the members have been assumed to
be weightless.
(i) Ideiltify the two force l11ember(s).
(ii) Calculate the components of pin reaction at A.
(iii) Determine the force in the two force member(s). (18)
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Fig. 2

2. (a) A bar of weight 700 N is hinged to a vertical wall at A arid has been supported by a cable as
shown in Fig. 3. Compute the tension in the cable BC and the components of pin reactions
at A and C. (16)
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Fig. 3

(b) In Fig. 4, the bodies A and B weigh 400 Nand 800 N, respectively. The coefficient of static
friction for all surfaces is 0.3. The cord is parallel to the inclined plane CD. Calculate the
value of the angle e and tension in the cord when motion of the lower body B impends
down the plane. (14~

c

Fig. 4

3. (a) For the simply supported truss shown in Fig. 5, find the force in the members ac, cd, cf, eg
and hi. (15)
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Fig. 5

(b) The body A in Fig. 6 weighs 150 lb. The coefficient of static friction between the body A
and the inclined plane is 0.5. The coefficient of static friction between the rope and drum I
is 0.4. The coefficient of static friction between the rope and drum 2 is 0.3. What value of
W will cause motion of the body A to impend up the plane? (15)



• •
•

+

Fig. 6

4. (a) A cylindrical oil drum is pulled by a force P as shown in Fig. 7. The drum weighs 1700 N.
The value of coefficient of static friction for all surfaces is 0.5. Calculate the magnitude of
the force P when the drum just starts spinning. (14)

p

Fig. 7

(b) Fig.S represents a grooved wheel. Using the theorem of Pappus and Guldinus, detennine.its'<,':(rl
volume. Verify your result using the formula for volume of a cylinder. ci6)'\ ':

•• •
Dimensions are in mm
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SECTION B: CE 101
There are FOUR questions in this section. Answer~)'_T_H_RE_E_g.u__e_st_io_l_1S_. _
The figures in the margin indicate full marks.

5.(a) For the shaded area shown

in Fig. 9 deteI1T!ine Ix.

UESTlONS
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14

A derrick mast 10m tall is supported by two
stiff legs, CB and CD, each 20 m long

(b) (Fig. 10). These legs are in vertical planes
intersecting at the centerline of the mast and
making an angle of75° with each other. The
load at the end of the 20 m boom AE is
W = 25 kN. The plane of the boom is at right
angles to the plane ACD. For a = 90°, find the
force in the member Be. Fig.10

16

6.(a) A cable in the form of catenary is 400 ft long. How far apart may be the supports on the 12
same level, if the maximum tension is not to exceed 400w, where 'w' is the weight of
cable in pounds per foot.

I .,.
('.; (b) The body A, Fig. 11, is a 161 lb sphere, 12 inch in

diameter. It is being rolled up the incline, where e = 30°,
by a constant force Q = 96.5 lb. Determine (a) the speed
of its center of gravity after a displacement of 15 ft from
rest (b) Frictional force between the plane and the
sphere. Use impulse and momentum principles.

18
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7.(a) In Fig. 12 A is a cylinder of weight WA = 300 Ib that has a
central groove of 2 ft diameter. A weightless inextensible
cord, wound about the groove, passes parallel to a 300

plane and over a smooth peg D and then holds a weight
WB= 500 lb. The friction is sufficient to cause the'
cylinder to roll. Determine, using the principles of impulse
and momentum, the velocity of the body.B after it moves

lOft from rest. Given Radius of gyration, k A =1 ft

Fig. 12

15

The hammer, shown in Fig. 13, consists of a cast iron head and wood handle. The iron
(b) head has 450 Ib/ft3 density, and its shape is a rectangular prism with a circular hole. The

wood handle has 32 Ib/ft3 density, and its shape is a cylinder. Determine the mass
moment of inertia about the z-axis and the corresponding radius of gyration.
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The weight of body A in Fig. 14 is 1000 Ib and the
weight of body B is 2500 lb. The radius of gyration of
body B about its centroidal axis is 2.5 ft. The pulley C
is frictionless and weightless. Detennine the speed of
B after A has moved 15 ft from rest. Solve using the
principles of work and kinetic energy.

8.(a)

(b)
The crank ABC in Fig. 15 is free to rotate about the frictionless pin at B. Deterrnine, using
virtual work principles, the magnitude of the horizontal force at C required to hold the
crank in equilibrium. Given that AB = 2 m, BC = 1.5 m and W = 1.5 kN.

C
p

A

15

W Fig.15
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Full Marks: 180 Time: 2 Hours

The figures in the margin indicate full marks. Symbols have their usual meaning.

USE SEPARATE SCRJPTS FOR EACH SECTION

SECTION-A

There are FOUR questions in this Section. Answer any THREE

1. i. We know that in simple hannonic motion the average potential energy equals to the

average kinetic energy when the average is taken with respect to time over one period of the

motion, and that each average equals 2: kA2•
. . 4

ii. Prove that when the average is taken with respect to position over one cycle, the average

potential energy equals ~ kA2 and the average kinetic energy equals ~ kA2.

iii. Explain, why the two results in (i) and (ii) are different. [30]

2. (a) Explain your understanding about damped oscillations. Which type of damping motion

should be set in door closer? Justify your answer. Discuss the effect of damping on the

natural frequency of an oscillator. [IO]~

(b) An object of mass 0.2 kg is hung from a spring whose spring constant is 80 N/m. The

object is subjected to a resistive force given by - bv, where v is its velocity in meters per

second.

i. Set up differential equation of motion for free oscillations of the system.

ii. If the damped frequency is ~3of the undamped frequency, what is the value of constant b.

•.

What is the quality factor of the system? [20]

3. (a) What are assumptions of Sabine's for reverberation? Explain your understanding about

reverberation time and the acoustic requirements of a good auditorium. [10]

I
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(b) A wave given by Yi = A Sin(wt - kx) is sent down in a string. Upon reflection it

hxowes)'s ;- sin'Ns +_kr) F;nd the ECS',ltept CQI'8ti9p Of these waves 99 --the _string

Identify the nature of each terms of the resultant equation. [20]

4. Draw a graph for the intensity distribution function formula due to the Fraunhofer class of

diffraction at a single slit. Draw also tanfJ = fJ graph and explain the intersections points to

get the positions of the secondary maxima in the diffraction pattern, where fJ = rrb~n8 and

b = the width of the slit, e~the diffraction angle, A~ the wavelength of the incident light.

How do you show that the intensity of the secondary maxima decreases along with the

intersection points of tanfJ = fJ? JustifY this interpretation with diffraction pattern. [30]

t

5.

SECTION-B

There are FOUR questions in this Section. Answer any THREE.

(a) Draw schematically an optical diagram for Newton's rings experiment. Suppose you

measured the diameters of the dark rings for various orders, varying from the mth ring to the

(m+p)th rings for the air medium and the liquid medium with the same setup of Newton's

rings experiment using a monochromatic source. Why do you use monochromatic source

instead of white light in this experiment? If f1 is the refractive index of a liquid, how can

you determine the refractive index of a liquid graphically? [20]

(b) The diameter of the 8th ring changes from 1.35 cm to 1.25 cm when a liquid is

introduced between the lens and the plate in the Nell>'lon's rings experiment. Calculate the

refractive index of the liquid. [10]

6. (a) If crystal A act as a polarizer and crystal B act as an analyzer in figure-I, what are the

role of A and B crystals to interpret the Milius' law. How will you orient the polarizer and

the analyzer so that a beam of light is reduced to 0.5 of its original intensity? [20]

2
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(b) How do you show that the refractive index. of O-ray (11o) is less than that of the.

refractive index of E-ray (11.) everywhere except along the optic axis for quartz crystal? .

Why 11o = 11. along the optic axis? [10]

7, (a) Two Camot engines A and B working between the same temperature limits T I (higher)

and T2 (lower). Prove that their efficiencies are equal. [20]

(b) A Carnot engine has an efficiency of 55%. It operates between constant temperature

reservoirs differing in temperature by 77°C. What are the temperatures of the two
.~ •

reservoirs? [10]

8. (a) State the law of equipartition of energy and find an expression for energy associated

with each degree of freedom for a molecule. [20]

(b) The critical temperature and pressure of argon are lSI K and 48 atmosphere, respectively.

Calculate the radius of an argon atom. Given latmos = J.013xl0s Nm,2. [10]

3
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Full Marks: 120 Time 2 Hours

The Figures in the margin indicate full marks

USE SEPARATE SCRIPTS FOR EACH SECTION

There are 02 page(s) in this question paper.

SECTION -A

There are FOUR questions in this section. Answer any THREE,

I, (a) 'Sociological imagination is an unusual type of creative thinking for
understanding social relationships' -justifY this statement with suitable example,

(b) Write the main properties of conflict perspective of sociology.

2, (a) Discuss di fferent types of social nonns with examples.

(b) Explain counter culture and ethnocentrism with examples,

(10)

(10)

(10) &
(10)

3, (a) How does socialization shape human behavior? Write your answer (10)
highlighting the roles of different agents of socialization?

(b) Briefly'discuss E. Goffman's dramaturgical approach to socialization. (10)

4.

5,

(a) Discuss the dysfunctional roles of media in modern society,

(b) Explain the gatekeeping functions of mass media,

SECTION - B

There are FOUR questions in this section. Answer any THREE,

(a) What are the different functions of the family?

(b) 'Families vary from culture to culture' Analyze this.

(10)

(10)

(10)

(10)

I I
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6.

7_

8.

=2=

(a) What are the common features of restricted urbanization?

(b) Brie1ly discuss the negative impacts of global warming_

(a) \Vhat is birthrate, total fertility rate and death rate?

(b) Why did K:arl Marx criticize Malthus's views on population?

Write short notes on any two of the following:

a) Industrial revolution and new technology_

b) Juvenile Delinquency_

c) Capitalism.

(10)

(10)

(10)

(10)

(20)
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USE SEPARATE SCRIPTS FOR EACH SECTION

There are 02 (Two) pages in this question paper.

SECTION -A

There are FOUR questions in this section. Answer any THREE.

I. (a) Analyze the constituent elements of a state. (10)

(b) Write the positive aspects of nationalism. (10)

2. (a) What are the various types of sovereignty? (10) ().
(b) Explain the political rights ofa citizen in a state. (10) 't~,

f ~' ,

3. (a) Briefly discuss the importance of bureaucracy in a state. (10)

(b) Write an analytical note on independence of judiciary. (10)

4. (a) Briefly describe the functions of the Executive in a state. (10)

(b) Examine four major differences between democracy and dictatorship. (10)

SECTION -B

There are FOUR questions in this section. Answer any THREE

5.

6.

(a) Define socialism. Discuss the key features of social ism.

(b) Describe the different types ofe-government.

(a) Analyze the main characteristics of the constitution of Bangladesh.

(b) Briefly discuss the constitutional body - Election Commission (Eq.

(10)

(10)

(10)

(10)
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7.

8.

(a) Explain the salient features of the foreign policy of Bangladesh.

(b) Write down any two principal organs of the United Nations

Organization.

(a) Describe the role ofNGOs in Bangladesh.

(b) Briefly discuss the significance of the Language Movement.

(J 0)

(10)

(10)

(10)
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SECTION -A
There are FOUR questions in this section. Answer allYTHREE.

I. (a) Suppose

(

P(x)
f(x) = q(x)

rex)

for
for
for

- 00 < x 5 -2
-2<x50
O<x<oo

(IS)

2.

3.

4.

where
y = p(x) is obtained by translating the graph ofy = lxi, 2 units left.
y = q (x) is generated by translating the graph of y = x3, I unit upward.
y = rex) is a trigonometric function which is always bounded and
produces value 0 at x = O.
Sketch f(x) and check the continuity and differentiability at x = -2.

(b) Evaluate the following

(a) Expand f(x) = sin(m sin-1 x) in the power of x with at least 4 non-zero
term.

(b) State Euler's theorem. If u = sin~l L~:~},then determine the value of
au au

x ax + y ay'

(a) A closed rectangular container with a square base is to have a volume of
2250 inch3 The material for the top and bottom of the container will cost
$3 per inch2, and the material for the sides' will cost $4 per inch2. Find
the dimensions of the container of least cost.

(b) Find a condition on p, q, r so that the curves

m~+ (;} = 1 and ;: + ~: = 1 may touch each other.

Evaluate the following integrals:

f dx
(a) 1+2x'+x'

(b) f(sinxcosx)2dx

1

•
\.

(15)•
(15)

(15)

(15)

(15)

(15)

(15)
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-SECTION -B

There are FOUR questions in this section. Answer any THREE.

Evaluate the following:,
(a) J coc'(-E)dx;

o

(15)

(b)

,
f~InCl + ax) dx
0(1 +a'x')

(15)

6.

7.

(a) Evaluate fa fJaxox2 fra; dzdydx.-J ax_x' -ra;
o

, dx
(b) Find the value of J ,

o (I-x");
(a) Find non singular matrices P, Q such that PAQ is in normal form, where

A=[~ ~ ~]
o -1 -1

(15)

(15)

(15)

(15)8.

(b) Use only elementary row transformation to reduce A to I, hence find the (15)
inverse of

(a) Solve the following system by converting it to matrix form:
3x- y-z = k-2
2x+y-2z=k-2
5x - 5y + 2z = 2k + 1
kx-ky+z =3

where k = last digit in your student ID number and k = 10 when last digit is
equal to zero in your student ID number.

(b) Using Cayley-Hamilton theorem, find inverse of the matrix (15)'

2.

':

. '.
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Section A
(There are FOUR questions in the section. Answer any THREE)

la. The gold numbers of A, B, C, and Dare 0.005, 0.05, 0.5, and 5, respectively. 20

Which of these has the greatest protective action? Explain your answer.
b. How can you prove that colloidal particles are electrically charged? 10

2a. Why the chemical changes that occur in different sections of a rotary kiln are 20

different? Predict the chemical changes that will occur inside a rotary kiln using
the usual raw materials for portland cement manufacture.

b. Explain.the differences between a primary galvanic cell that is not rechargeable 10

and a storage cell that is rechargeable.
0

3a. What is zeolite? Discuss the principle of softening hard water using permUlit or 20

zeolite process. Why brine is passed after a certain interval during the softening l t'.
of water by permutit process? .

b. Arsenic(lII) sulfide forms a sol with a negative charge. Which of the following 10 .~

ionic substances should be most effective in coagulating the sol and why?

IKCI, MgCh, Ah(S04)J and NaJP04

4a. If20.0 mL of 0.10 M Ba(NOJ)l are added to 50.0 mL of 0.10 M Na2COJ, will 20
BaCOJ precipitate? (Use Appendix I if necessary)

b. Which of the following solutions can act as a buffer? (i) KCNIHCN, (ii) 10
Na2S04/NaHS04, (iii) Nl-b/ NB4NOJ, (iv) NaIIHI .

._----------._-_._._------_. --------_.- ------llPage
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Section B
(There are FOUR questions in the section. Answer any THREE)

5a. Write down Schrodinger wave equation and explain each term in it. What are the 10

conditions for an acceptable solution of Schrodinger wave equation?

b. The work function of potassium is 3.68x 10-19 1. (i) What is the minimum 10

frequency of light needed to eject electrons from the metal? (ii) Calculate the

kinetic energy of the ejected electrons when light of frequency equal to 9.62 x 1014

Is is used for irradiation.

c. Write down the equation that expresses wave-particle dual properties of light. 10

Calculate the energy (in joules) of (i) a photon with a wavelength of 5.00 x 104

nm (infrared region) and (ii) a photon with a wavelength of 5.00 x 10-2 nm (X ray

region).

6a. Draw the Lewis structure and predict the geometry of the following compounds 15

using VSEPR model: XeF4, h-, N20, CIF), BrFs

c. Explain the formation of acetylene molecule with the help of Valence Bond 15

Theory.

7a. Show that Raoult's law is a special case of Henry's law. 8

b. Derive a relationship between the elevation in boiling point of a solution and the 12

mole fraction of the solute from thermodynamic consideration.

.c c. When a certain amount of solute is added to 100 g of water at 25°C, the vapour 10

pressure reduces to one half ofthat for pure water. The vapour pressure of water

is 23.76 mm Hg. Find the amount of salt added in moles.

•
•.l

8a. F2 + Ch -> 2FCI

Bond energies ofF2 and Ch are 36.6 and 580 kcal/mole, respectively. Heat

liberated in the reaction is 26.6 kcal. Find the bond energy ofF-CI bond.

8

b.

c.

When carbon is burnt with limited amounts of oxygen gas (02), carbon

monoxide (CO) is the main product. 2C (s) + 02 (g) -> 2CO (g),Mi= -221.0 kJ

When carbon is burnt in excess amounts of oxygen gas (02), carbon dioxide

(C02) is the main product. 2C (s) + 02 (g) -> C02 (g), Mi= -393.5 kJ

Use these information to calculate the enthalpy change per mole of CO for the

.reaction of CO with 02 to give C02.

Show the bond formation of CO using Molecular Orbital Theory.

12

10

21Page



•

Appendi~ 1 t SOIub,ilily.P;O?uCb JJ.f'~n~e_'~i9Mly~sblubleIOrllc.Compo~nds l!t 25°CJ; ~~~';,L~;;'._~~::'~J'.i":';;'~L _ ~__.__~_ ._~_ ..~ ~ .-----~----~~~ ---
Compound

Aluminum hydroxide (AI(OHhl
Ranum carbonate (RnCO,)

Bnrium ntloride (BnPl)
yttrium ~ulfnlC:(BnSO~)
Bismuth l'Ulfide (Bi1Sj)

C,dmium sulfide (CdS)

Cnlcium carbonnle (CnCOJl
Calcium fluoride (CnF2)

C.'lldum hydroxide: ICnfOH)i1
C"IIC'iUOl phosph31e ICnj(PO.hJ
Chromium(lln hydroxide (CnOHh'J
Cobah(lI) sulfi<k (COS)
Copperfl) bromide. (eu Br)
Coppenl) iodide: (CuI)
Copperfil) hrdro,ide [Cu(OH),l
CoppC'l1J) sulfide (COS)
11'00(11)hydro,id< [F<COH),)
hun(lll) hydroxide (Fc(OHhl
11'00(11)sulfide (FeS)
l..clld(1f) cnrbonnte (PhCOJ)

1..c.d(1Il chloride (PhCI,)

K••
1.8 X ,10-33

8:1 X JO-I)

1:7 X 10-'
1.1 ,x 10.10

1.6 X lO-n
8.0 X "IO.n

8.7 X 10-'
4.0 X 10-11

8.0 X "10-'
1.2 X IO~::'6

3.0 X '10-29

4.0 X 'IO-~I

4.2 X 10-'
5.'1 X '10-12

2.2 X 10-3)
6.0 X 10-"
'1.6 X ,1O-1~
-1.1 X JO-J6

6.0 X 10-10

3.'3 X 10-14

2.4 X 10-4

Compound

Lend(1I) chrolU:lte (PbCr04)

l.cnd(ll) fluoride (PhF:,)
l.ead(ll) iodide (Phi,)
l.ead(lI) sulfide (PhS)
Mngnc$ium camonlllc (MgCO))
Magnesium hydroxide IMg(OHhJ
Mnngnncse(JI) sulfide (MnS)
Mercuoy(ll chloridr (Hg,CI,l
Mc.rcury(ll) ~llifide (H£S)
Nickel(1H sulfide (NiS)
Silver hromide (ApBt)

Silver cnrhonnte (ASlCO))
Silver chloride (Ape!)
Sih.cr iodide (Agl)

Sih'cr sulfate (Ag~O,(l
Sih'er sulfide '(Ag~)
Strontium cnrOOnnlc (srCO)
Strontium sulfate (SrSO,,)
lin(H) sulfide (SriS)
Zinc h)'dro~idC'. rZn(OHhl
Zinc sulfide (ZoS)

K••
2.0 X '10-14

4..1 X 10-8

1.4 X IO-~

3.4 X IO-~
4.0 X 1O-~
1.2 X to-II

3.0 X 10-14

35 X 10.1~
4.0 X 1O-~
1.4 X 1O-~4
7.7 X 1O~13

8.1 X 10-1;
1.6 >: 10-10

8.3 >: 10-11

1.4 X 10-'
6.0 X 10-'1

"J.6 X 10-9

3.8 X '10-7

1.0 X 10-'"
1.8 X IO~I~

3.0 X 10-:'

--- _._------------- -------------"--------------~._------
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