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USE SEPARATE SCRIPTS FOR EACH SECTION

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

Moody diagram is supplied.

1. (a) Consider, an incompressible, steady, fully developed laminar flow of a fluid between

two parallel plates separated by a distance h. The upper plate is moving with velocity U,

and the lower plate is stationary.

(i) Derive an expression for the distribution of flow velocity between the plates.

(ii) If U = 0, show that the average flow velocity between the plates is 2/3rd of the

maximum velocity.

(b) What is the origin of so-called "apparent shear stress" in a turbulent flow? What is

~yviKosi~? ~)

(c) The elevation of water level in a pond is 5 m. Water is to be transported at 0.012 m3/s

rate from this pond to a large reservoir with elevation of water level = 85 m. (17)

4-cm-dia.
drawn tubing

Ip
800 Dl

Figure for Q I.e

As shown in the Figure for Q I.e, a pump of 87% efficiency is fitted in the 800 m long

horizontal pipeline that connects the pond and the reservoir. Determine (i) the pump

power required, (ii) the greatest distance from the left reservoir where the pump can be

located. Take kinematic viscosity of water = I. 14x 10-6 m2/s. Vapor pressure of water at

15°C is 1700 Pa abs.

2. (a) What is hydraulically smooth pipe? What is relative roughness? Why is the

consideration of relative roughness very important in estimation of head loss in a

turbulent flow?
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(b) Water is transported at 0.05 mls velocity through a smooth horizontal conduit of

circular cross-section. The diameter of the conduit is 100 cm. Water depth in the conduit

is 50 cm. Determine the hydraulic radius and the Reynolds number for this flow.

(c) Two single-stage Ingersoll-Dresser 15H277 pumps outfitted with the largest available

impeller is used in parallel to pump water from a reservoir at elevation 1350 ft to another

reservoir at 1425 ft. The line is 7000 ft long and 18 in. in diameter with an equivalent

sand grain roughness e = 0.015 in. The kinematic viscosity is 1.14 x 10-5 ft2/s. Neglecting

minor losses compute the discharge in the pipeline. The performance curves of the pumps

is shown in Figure for Q2.c. Use 1 ftl/s = 449 US GPM.
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3. (a) What IS nunor loss? What IS the origin of minor loss? Explain with necessary

sketches. (7)

(b) A pipeline consists of two pipe segments in series (Figure for Q3.b). The specific

gravity of the t1uid is 0.85. If pump A has a constant power input of I MW, find the

discharge, the pressure head in pumps A and n, and the required power for pump n. The
minimum allowable pressure on the suction side of pump B is ISO kPa, and both pumps

have an efliciency of 80%. The pipeline data are shown below: (28)

Pipe L(m) D(mm) "L.K .f
I 5000 750 2 0.023
2 7500 750 10 0.023

c:l17 III~ [l]
[1]

B
A

Figure for Q3.b
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4. (a) The equilateral-triangle channel in Figure for Q4.a has constant slope So and constant

Manning factor 11. If Y = a/2, find an analytic expression for the flow rate Q.

Figure for Q4.a

(b) What is hydraulic jump? Water flows in a rectangular channel with a velocity of 2.5

m/s and a depth of 1 m. A gate is suddenly completely closed fanning a surge that travels

upstream. Find the speed of the surge and the depth of flow behind the surge.

(c) Design a broad-crested weir to convey a river discharge that varies between QI = 0.15

mJ/s and Q2 = 30 mJ/s. The maximum water depth upstream of the weir is not to exceed

Y2= 1.75 m and the minimum depth is not to be less than YI= 1.05 m.

SECTION -B
There are FOUR questions in this section. Answer any THREE.

(11)

(12)

(12)

5. (a) A researcher is interested in how fish propel themselves through water by oscillating

their fins. The researcher considers a class of geometrically similar fish and observes that

the thrust F which a fish generates depends on the length L of the fish, the density p of

the water, the speed V with which it moves through the water and the frequency f with
which it oscillates its tail fins (see Fig. for Q. 5(a)). (20)

(i) Using dimensional analysis, define a dimensionless thrust and determine the
dimensionless variables on which it depends.

(ii) In a set of experiments in water (p = 1000 kg/mJ), the researcher measures the

thrust developed by a baby marlin (L = 0.1 m) as it moves at a speed of V = 0.1 mis,

as given in Table for Q. 5(a). Based on these data, determine the exact functional
relationship found in part (i).

Table for Q. 5(a)

f(Hz) F(mN)
I 2.54
2 5.16
, 7.86J

5 13.5
10 29.0

Contd P/4
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(b) A long structural component of a bridge has an elliptical cross section shown in Fig.

for Q. 5(b). It is known that when a steady wind blows past this type of blutT body.

vortices may develop on the downwind side that are shed in a regular fashion at some

definite frequency. Since these vortices can create harmful periodic forces acting on the

structure. it is important to determine the shedding frequency. For the specific structure

of interest. D = 0.5 m. H = 1.5 m, and the wind velocity, V is 80 km/hr. Standard air can

be assumed. The shedding frequency is to be determined through the use of a small-scale

model that is to be tested in a water tunnel. For the model D", = 100 mm and the water

temperature is 20°C.

(i) Determine the model dimension, and the velocity at which the test should be

performed.

(ii) If the shedding frequency •.r for the model is found to be 49.9 Hz, what is the

corresponding ti'equency for the prototype?

[ Hints: St = .r( ~ ' Re} where St = Strouhal number = j~ and Re = P:D]

(15)

----v_---- ----f1

T
f)

-L
Vortex shedding

Fig. !<lr Q. 5(h)

6. (a) A convergent nozzle with exit area 5 cm2 is attached to the exhaust of an aircraft
engine as shown in Fig. for Q. 6(a). The exhaust gas is supplied from a combustion

chamber in which the pressure is 180 kPa and the temperature is 1400 K. Calculate the

mass !low rate through the exhaust nozzle and available thrust for back pressures of (15)
(i) 140 kPa

(ii) 80 kPa

(iii) 20 kPa

Assume isentropic !low through the exhaust nozzle and

k,xhaust gas = 1.4. R "hm"l gas = 0.287 kJ/(kg K)

Contd PIS
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Exhaust NOl./k

lomb.,lion Cbamber
p = ISO kPa
T= 1400 K

-------+ \'~

• po

(b) A sharp-nosed projectile travels at an elevation of 600 m above the ground as shown

in Fig. for Q. 6(b). Consider the scenario in which the projectile travels at a Mach number

of 2.5 and the ambient temperature is 15°C. What is the velocity of the projectile? What

is the distance L when a sound detector or the ground first "hears" the projectile? (10)

600m

/ Projectile-.,,,,
I
I,,

f--- L---' ,
./ Sound de~ector / Ground

Fig. for Q. 6(h)

(c) Draw the typical distribution of static pressure, total pressure and Mach number along

the axial direction ofa converging-diverging nozzle in cases of (10)
(i) Overexpansion

(ii) Underexpansion

7. (a) Derive an expression to theoretically predict the local Mach number with respect to

expansion ratio (E) for isentropic flow of compressible fluid through a variable area

passage. Simplify this expression for the case of air flow (k = 1.4) What are the possible

Mach numbers at a section where the expansion ratio is 2.3 for isentropic flow of air? (15)
(b) Air flows through a converging-diverging nozzle between two large reserVOIrs, as

shown in Fig. for Q. 7(b). A mercury manometer reads h = IS em. (20)
(i) Estimate the downstream reservoir pressure.

(ii) Is there a shock wave in the flow? If so, does it stand in the exit plane or farther

upstream?

(iii) Estimate the mass flow rate for the given condition.

(iv) What would be the mercury manometer reading if the nozzle was operating

exactly at supersonic design condition? Also, estimate the corresponding mass flow

rate.

Contd P/6
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100'C
300 kP"

#1 1
h

T

- 'A =,Qcm2I ' -

#2

Fig. for O. 7(b)

8. (a) The laminar velocity profile inside the boundary layer on a flat plate can be

approximated by the following relation. (15)

for 0::; y::; 8

for y > <5

where the symbols have their usual meaning.

Estimate the growth of laminar boundary layer thickness and momentum thickness with

distance from plate leading edge (0, 0).

(b) How does the pressure gradient affect the boundary layer development over a solid

surface? Briefly explain with sketches showing the separation and reattachment points.

(c) A light airplane weighs 12 kN, its wingspan measures 15 m, chord measures 2.4 m,

and a payload of 3 kN is anticipated. Predict,

(i) the takeoff speed if an angle of attack of 8° is desired,

(ii) the stall speed of the conventional airfoil, and

(iii) the power required by the airfoil during cruise at 340 km/h. Consider design CL ~

(7)

(13)

0.3

Necessary data can be taken from Fig. for Q. 8(c)
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Shigley's Mechanical Engineering Design textbook will be supplied. Assume reasonable

values for the missing data to solve problems, if required.

USE SEPARATE SCRIPTS FOR EACH SECTION
---------_.

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

I. (a) An overhung diving board is shown in Figure I(a). Assume cross-sectional

dimensions of 305 mm x 32 mm. Find the largest principal stress in the board when a

100-kg person is standing at the free end. What is the static safety factor if the material is

brittle fiberglass with Sut= Sue= 130 MPa? Use a suitable failure theory. (16%)

2m

_________ .=-===---F-.ig. for Q,J,(~) _
---

(b) A rotating shaft has been designed and fabricated from SAE 1040 HR steel. It is made

from tubing that has an outside diameter of 60 mm and a wall thickness of 1 mm. Strain

gage measurements indicate that there is a fully reversed axial stress of 68 MPa and a

torsional stress that fluctuates from 12 MPa to 52 MPa in phase with the axial stress at

the critical point on the shaft. There is a 3 mm radius notch on the tube surface with a

S.C.F. of 1.4 for both the loading types. Determine the thickness I, if the infinite-life

fatigue safety factor is 2 for the shaft and the reliability is 99%. (30)

2. A 2 I -tooth pinion rotating at 1800 rpm meshes with a 33-tooth gear In a spur-gear

reducer. Both pinion and gear are manufactured to a quality level of 9. A reliability of 0.9

has been specified, and the transmitted tangential load is 2800 IbJ. Conditions are such

that Km(KII) = 1.7. It is proposed that standard 20°, full-depth teeth be used, with both

pinion and gear hobbed from an AISI 4140 nitrided steel (Grade-I, I3HN = 300). The

diametral pitch is 6, and the face width is 2.0 in. Estimate the number of cycles of

bending and contact (surface) stresses (using the AGMA equations, SF = 2) that the

gearset can withstand. 1 lbr= 4.45 N. (46 %)
Contd P/2
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3. (a) A paper machine processes rolls of paper having a density of 984 kg/m3

. The paper

roll is 1.50-m 00 x 22-cm ID x 3.23-m long and is on a simply supported, 22-cm 00,

steel shaft. The roll turns at 50 rpm. Design suitable hydrodynamically lubricated full-

film bronze short bearings of lid = 0.75 to support the shaft at each end. Specify: (i)

radial clearance, c (ii) SAE number of lubricating oil (iii) maximum temperature rise, and

(iv) minimum film thickness. (30)

(b) A 02-series single-row deep-groove ball bearing with a 65-mm bore is loaded with a

3-kN axial load and a 7-kN radial load. The outer ring rotates at 500 rev/min. Determine

whether this bearing should be expected to carry this load with a 95 percent reliability for

10 khr. (I6YJ)

4. (a) A 90° straight bevel gearset is needed to give a 3: 1 reduction. Determine the pitch

cone angles and pitch diameters if the 20° pressure angle pinion has 15 teeth of diametral

pitch, Pd = 6 teeth/in. The pinion has 550 rpm. The gear pair has 20 mm face width,

through-hardened to 300 BHN (Grade-I). Assume the gears are for general industrial use,

are generated to a transmission accuracy number of 5, and are uncrowned. What would

be the power rating of this gearset considering bending stresses? Consider 107 load cycles

with 99% reliability. (26 YJ)

(b) A temporary construction elevator is to be designed to carry workers and materials to

a height of 30 m. The maximum estimated load to be hoisted is 2500 kgf at a velocity not

to exceed 0.6 m/s. For minimum sheave diameters and acceleration of 1.2 m/s2, specify

the number of ropes required if the 25 mm plow-steel 6 x 19 hoisting strand is used. (20)

SECTION-B
There are FOUR questions in this section. Answer any THREE.

Symbols used have their usual meaning and interpretation.

5. A motor (with rated power of P hp) running at a speed of 2900 rpm directly transmits

power to a triple threaded worm (C.l). The worm drives a chilled cast, 60 teeth bronze

gear. The worm gear set is immersed in lubricating oil in the casing. Given, ~n=30°, no =

design factor = 1.2, Ka = load application factor = 1.5, P, = 4 teeth/inch, dw = 3 inch, Fe =

effective face width = 3 inch. The resultant force on gear is designed based on

temperature rise of the gear casing. The maximum allowable temperature rise is 20.6°F

for the casing.

Based on the fact that power is transmitted in the following way: Power source - Worm -

Gear

Contd P/3
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Find: (i) Resultant force on gear, (ii) rated power of the motor, (iii) safety factor by

AGMA equation and (iv) gear rpm.

Use AGMA equation for finding friction coefficient f. Assume the worm shaft carries a

fan and A = 1.25 Amin.

6. (a) A fit is specified as 350 mm H7/n6

(i) Calculate all pertinent dimensions of this fit and, by FREE HAND, sketch and label

the fit.

(ii) Suppose a workman has to make the fits of the last problem. If 15% of the holes were

rejected being less than specifications, and 15% of the pins were rejected being more than

specifications what was the smallest and largest pin dia that were made? Assume normal

probability distribution. (22 7j)

(b) A centrally loaded, fixed-fixed steel column has to fulfill following design data:

Cross-section is equal leg angle (203x76 mm), material: G I0350 CD, Young's modulus

2 I0 GPa, unsupported length = L mm. (24)

Find (i) L so that either Euler or Johnson's parabolic formula can be used to find the

critical & design loads. Use theoretical volue of C.

(ii) If the load is eccentric, how the buckling load of this column can be evaluated0

Explain with neat sketches.

7. (a) A squared & ground helical compression spring is to meet following design

requirements: spring index = 10, mean coil dia = 50 mm, active turn number = 10,

material is 302 SS (un-peened), loads: Fm = 400N, Fa = 200 N, Y = 82 x10-6 N/mm3.

Find:

(i) fatigue safety factor by Sine's theory (ii) Free length for which buckling is imminent

(iii) fundamental natural frequency. Use Zimmerli's data.

(iv) Also plot load-deflection curve for the spring.

(22 7j)

(b) A leaf spring (SUI= 700 MPa) has 20 leaves each of width b = 20 mm and thickness h

= 10 mm. The main leaf has a span of L = 21 = 600mm. The spring supports a total

vertical load of 2P = 12 kN so that half of this load (P) acts on each tip (eye). (24)

(i) Assume the total vertical load varies from 0 to 2P. Take temperature factor to be

unity. For 50% reliability, find the fatigue safety factor by modified Good Man

criterion. Take Kr = 1.8 at center of leaf spring.

Assume that because of shot peening fatigue strength increases by 13%.

(ii) Find also the overall/total stiffness of the spring.

Contd P/4
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8. (a) A square threaded power screw has following particulars: d = 36 mm, pitch p = 4 mm

(triple threaded). Assume,f = Ie = 0.1, friction dia for collar de = 1.25d, load F = 20 kN.

Find: Mechanical advantage (MA) and efficiency (e) of the power screw during raising

the load. Collar friction is present. (22%)
(b) An Al cylinder is connected to its head of same thickness (I = 50 mm) by

4 identical steel bolts (M30, coarse pitch, property class 8.8). Given, L =125mm,

for a grip 1= 100 mm. (24)

(i) Assume E = 70 GPa for Al and calculate the member stiffness km•

(ii) Given, joint constant c = 0.33, find bolt stiffness kb •.

(iii) If separation of joint starts at 90% of proof load, find the pretension and required

torque for each bolt. Assume zinc plated nut bolt assembly.

(iv) Find the clamping force if the applied tensile load P is 90% of po.
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USE SEPARATE SCRIPTS FOR EACH SECTION

SECTION - A

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

I. (a) Discuss the major historical events and intellectual movements that contributed to the

emergence and development of sociology as a discipline. (20)

(b) Critically examine the key principles and assumptions of the functionalist theoretical

perspective of sociology . (15)

2. (a) Deline social stratification. (5)

(b) Demonstrate the aspects of caste system and social class system. (15)

(c) Briefly discuss Karl Marx' theory of social differentiation. (15)

3. (a) Explain Charles Horton Cooley's looking glass-self theory. (15)
(b) How does socialization shape human behavior? Write your answer highlighting the

roles of different agents of socialization. (20)

4. Write short notes on any three of the following: (35)

(a) Sub culture, counter culture and ethnocentrism.

(b) Absolute poverty and relative poverty.

(c) Sociological imagination,

(d) Steps of social research.

SECTION -B
There are FOUR questions in this section. Answer any THREE.

5. (a) Briefly differentiate between nuclear and joint families. Identify the root causes of the

disintegration of joint family in Bangladesh.

(b) What lessons can be drawn from the historical study of the Industrial Revolution for

our understanding of contemporary issues related to social and cultural change?

6. (a) How did Marx view class struggle as the driving force of historical change? Privide a

critical explanation of Marxist philosophy in the context of the development of capitalism

in Europe.

(20)

(15)

(20)

Contd P/2



•

=2=
HUM201(MID
Contd ... Q.No.6

(b) How can culture, conflict, and ideas bring about social change? Discuss the socio-

cultural characteristics of modern society.

7. (a) What do you mean by internal migration? How do climate change and other factors

influence internal migration in Bangladesh?

(b) Define juvenile delinquency. Elaborate the key sociodemographic factors associated

with juvenile delinquency in Bangladesh.

8. Write short notes on any THREE of the following:

(a) Industrious revolution

(b) British industrial empire

(c) Cyber crime

(d) Total Fertility Rate (TFR)

(15)

(20)

(15)

(35)
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SECTION -A
There are FOUR questions in this section. Answer any THREE.

I. (a) What is nationalism? Discuss the merits of nationalism. (15)

(b) Critically analyse the different theories of the origin of the state. (20)

2. (a) Define citizen. Examine the methods for acquiring citizenship. (15)

(b) What is right? Explain the legal rights and duties ofa citizen in a state. (20)

3. (a) Who are the executives? Discuss the role and functions of the executives in a state. (15)

(b) Make a comparative discussion between parliamentary and Presidential form of

government.

4. Write short notes on any three (3) of the following:

(a) Rational model of bureaucracy
(b) Rule oflaw
(c) Political sovereignty
(d) Limitations of democracy

SECTION -B

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

(20)

(35)

5. (a) What is public opinion? Discuss the agents of public opinion in a democratic society. (15)

(b) What do you know about the language movement of 1952? Explain the consequences

of language movement.

6. (a) Discuss the major characteristics of the Bangladesh constitution of 1972.

(b) Define local government. Discuss the functions of urban local government m

(20)

(15)

Bangladesh. (20)

7. (a) Describe the internal and external determinants of the foreign policy of Bangladesh. (15)

(b) Discuss the six organs of the united nations organization. (20)

8. Write short notes on any three (3) of the following: (35)

(a) Public Service Commission (PSC)
(b) Election Commission
(c) Auditor-General
(d) Good Governance
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SECTION -A
There are FOUR questions in this section. Answer any THREE.

I. (a) Derive an expression of the effective diameter of a thread with the two-wire method. A

metric screw thread is being inspected using the two-wire method to measure its effective

diameter, and the following data is generated: pitch = = 1.5 mm, diameter of the best size

wire = 0.866 mm, distance over the wires = 26.58 mm, and thread angle = 600• Determine
the effective diameter of the screw thread. (12+ 3)
(b) Is the major diameter of a screw thread larger than the minor diameter for both

external and internal thread? Justify your answer with suitable sketches. (10)

(c) Differentiate between a Cup Anemometer and Plate Anemometer. Mention the

applications of an Anemometer. (10)

2. (a) Briefly describe the different properties of measuring instruments with necessary

sketches. (15)
(b) Calculate the limits of tolerance and allowance for a 29 mm shaft and hole pall'

designed Hshs. where the fundamental tolerance is 25 times of the tolerance factor and

diameter step is between 18 to 30 mm. (10)
(c) If the base pitch is 8.86 mm and the radius of the base circle is 33.83 mm, determine

the number of teeth of the gear. Why dedendum is larger than addendum for a gear?

Explain with the necessary figures. (5+5)

3. (a) What are the differences between destructive and nondestructive testing (NOT)?

Which NOT method is being used to detect surface or subsurface flaws, as well as to asses

conductivity and coating thickness? Write a short note on this NOT method. (5+ 10)
(b) Briefly describe the working principle. advantages and disadvantages of the

Venturi meter. (10)
(c) Explain different categories of surface irregularities with neat sketches. Identify the

symbolic representations of the following figure. (7+ 3)
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4. (a) What is acceptance sampling? Briefly describe AQL, LTPD, and OC in acceptance

sampling. (15)
(b) What do you understand by Total Quality Management (TQM)? Briefly discuss the

main distinguishing characteristics ofTQM. (10)
(c) A company produces a component of the hard disk of computer. The length of the

component is important. While the target length of the components is 10 cm, marginal

variation is acceptable. The specification states that any length between 8.5 cm to II cm is

acceptable. The historical data shows that lengths are normally distributed with a standard

deviation of 5 mm. The company produces 8000 components a day. In a workday, total

how many components are expected to be accepted and how many are rejected? Show the

associated diagrams. It is essential to take up to 4 points/digits after the decimal point. (10)

SECTION - B

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

5. (a) In a high school graduating class of 100 students, 54 studied mathematics, 69 studied

history, and 35 studied both mathematics and history. If one of these students is selected at

random, find the probability that (9)
(i) The student took mathematics or history;

(ii) The student did not take eighter of these subjects;

(iii) The student took history but not mathematics.

(b) A private pilot wishes to insure an airplane for $200,000. The insurance company

estimates that a total loss will occur with probability 0.001, a 50% loss with probability

0.01, and a 25% loss with probability 0.2 Ignoring all other partial losses, what premium

should the insurance company charge each year to realize an average profit of $500? (12)
(c) An experiment is conducted where 3 electric components are tested to check whether

they are defective or not. The components are selected independently and among them

25% are defectives. The probability distribution of defective components is: (14)

~
[]IT[]I[]

Complete the table.

6 (a) The probability that a person will die when he or she contracts a viral infection is

0.004. Of the next 4000 people infected, what is the mean number who will die? (5)
(b) A manufacturing company uses an acceptance scheme on items from a production line

before they are shipped. The plan is a two-stage one. Boxes of 25 items are readied for

shipment and a sample of 3 items is tested for defectives. If any defectives are found, the

entire box is sent back for 100% screening. If no defectives are found, the box is shipped

(i) What is the probability that a box containing 3 defectives will be shipped? (10)
(ii) What is the probability that a box containing only I defective will be sent back for

screening?
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(c) For a certain type of copper wire, it is known that, on average, 1.2 flaws occur per

millimeter, what is the probability that no flaws occur in a certain portion of wire of length

5 millimeters? (10)
(d) The inside diameter of the washers produced by a cel1ain company is normally

distributed with a mean of 0.60 centimeters and standard deviation of 0.004 centimeters. (10)
(i) What percentage of the washers have an inside diameter of more than 0.61

centimeters?

(ii) Below what value of the inside diameter will 20% of the washers fall?

7. (a) It is claimed by an automobile company that the average mileage for a particular

model of their diesel car is more than 22 kilometers/liter. To test this claim, 100 randomly

selected car owners were asked to keep a record of the mileage of their cars. Would you

agree with this claim if the average mileage from the random sample came up to 22.4

kilometers/liter, with a standard deviation of 1.2 kilometers/liter? Use 0.00 I significance

level.

(b) Six different machines are being considered for use in manufacturing rubber seals. The

machines are being compared with respect to tensile strength of the product. A random

sample of four seals from each machine is used to determine whether the mean tensile

strength of four seals from each machine is used to determine whether the mean tensile

strength varies from machine to machine. The following are the tensile-strength

measurements in kilograms per square centimeter x 10-1•

Machine

I 2 3 4 5 6

17.5 16.4 20.3 14.6 17.5 18.3

16.9 19.2 15.7 16.7 19.2 16.2

15.8 17.7 17.8 20.8 16.5 17.5

18.6 15.4 18.9 18.9 20.5 20.1

(10)

(20)

Perform the analysis of variance at the 0.05 level of significance and indicate whether or

not the mean tensile strengths differ significantly for the six machines.

(c) Explain the characteristics of log normal distribution. (5)

8. (a) Explain the characteristics of chi-square distribution. (5)
(b) The following measurements were recorded for the drying time, in hours, of a certain

brand of latex paint

3.4 2.5 4.8 2.9 3.6 2.8 3.3 5.6

3.7 2.8 4.4 4.0 5.2 3.0 4.8

Assuming that the measurements represent a random sample from a normal population,

lind a 95% prediction interval for the drying time for the next trial of the paint. (10)
(c) A study was made on the amount of converted sugar in a certain process at various

temperatures. The data were coded and recorded as follows: (20)
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Temperature Converted Sugar

1.0 8.1
1.1 7.8
1.2 8.5
1.3 9.8
1.4 9.5
1.5 8.9
1.6 8.6
1.7 10.2
1.8 9.3
1.9 9.2
2.0 10.5

(i) Determine the coefficient of correlation and comment on the relationship between

two variables.

(ii) Estimate the mean amount of converted sugar produced when the coded

temperature is I. 75.
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