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Note: (a) All questions are compulsory.

Jor solving problems

Ne
(b) The candidate is allowed to make Suitable numeric assumptions whe@ed

(c) Use of Non Programmable Scientific Calculator is allowed

Q.No Questions Ea\Y 5 CO | Marks
Q1 i) Discuss the working principles and differences b tweeﬁ"‘@;g thermal and 2 7
adiabatic calorimetry, and explain how each te I%E;gcapums the heat
evolution during cement hydration. : @
ii) Using a typical calorimetry curve, d cribe, the major stages of cement
hydration and their significance. yze how the particle size
distribution of cement inﬂﬁences %?z%l% ‘tn'c signal, particularly the rate
and magnitude of heat release, %ﬁé%%%% \
iif) Using the data below@ﬁ%?éa e theoretical total heat of hydration at 28
days for the cement sag N‘%%%
[? % by mass Enth;;pga;t; 2{:;:;011 at
I 55 490 |
f 25 226
‘ | 10 ] 1144
1S % ®  C4AF 8 _418
Q%\\\ ?%E\z& ain how a nickel filter is used to obtain monochromatic X-ray radiation | 2 7

\% irf XRD and why this is essential for accurate diffraction measurements. Using

a neat labelled sketch, illustrate the concept of Miller indices and show how
they represent crystallographic planes.

ii) Evaluate the effectiveness and limitations of XRD in quantifying
amorphous phases in cementitious systems,

iii} X-rays of wavelength 1.54 A produce a first-order diffraction peak at 22°;
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using Bragg’s Law, calculate the corresponding inter-planar spacing.

Q3.

i) Define specific surface area and explain why measuring surface area is
important in cementitious materials by stating at least two reasons. In the
context of particle size distribution, describe what Dsg represents.

ii) Explain the working principle of the Blaine air permeability method. Why
nitrogen adsorption tests are carried out at liquid-nitrogen temperature. ‘
(iii) Cement sample has a flow time of 110 s, while the reference material w;tl:;1
a known sbcciﬁc surface area of 320 m*kg has a flow time of 95 s. Usmm}thg

Blaine relationship; calculate the surface area of the test cement.

Q4.

i) Discuss how pixelation influences the accuracy of measuring craék Wwidth in
digital images, and describe the steps involved in pei‘fb% fing

segmentation to isolate cracks on concrete surfaces.

1‘1

i) Crltlcally evaluate the su1tab111ty of unag, ‘aﬂglyms techmques for
N N

[Pore diameter (um)|dV (mm?/g)|

0.01 25
0.1 90
1.0 65

(a) Identify the dominant pore range.
(b) Explain what this distribution suggests about the micro structural
characteristics of the material.

Page 2 of 2




