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INSTRUCTIONS TO CANDIDATES

« This question paper consists of SIX questions.
* Answer ALL questions.

* You should write legibly in black or blue ink

QUESTION 01 (100 Marks)
1.1. Explain “sample” in statistics? (10 marks)
1.2. Discuss two (02) probability sampling techniques. (20 marks)
1.3. Compare discrete and continuous data, including examples. (30 marks)

1.4. Match each of the following examples to the correct scale of measurement (Nominal,
Ordinal, Interval, Ratio). (40 marks)

1.4.1. Blood type
1.4.2. Temperature in Celsius
1.4.3. Income in dollars
1.4.2. Pain severity scale (mild, moderate, severe)
QUESTION 02 (100 Marks)

2.1. Analyze the following SPSS output based on a hypothetical test developed for a study on
the relationship between caffeine consumption and sleep quality among university students.
(Include sample size, relationship between the variables, and any statistical significance
indicated in the output) (30 marks)



Tests of Normality

Kolmogorov-Smirnov? \ Shapiro-Wilk
Statistic | df | Statistic | -df
Caffeine
Consumgtion 067 120 | 889 | 435
(mg/day) ! |
Sleep Quality
Soart 073 120 ; 984 297

* This is a lower bound of the true significance.
# Lilliefors Significance Correction

2.2. A smartphone-repair technician wants to estimate the average cost to fix a model of
smartphone in the workshop. She inspects 25 phones and finds that the average repair cost is
$145.00 with a sample standard deviation of $35.00.

2.2.1. Find the table value for a 95% confidence interval with the appropriate degrees of

freedom. (30 marks)
2.2.2 Calculate the 95% confidence interval for the true mean repair cost. (40 marks)
QUESTION 03 (100 Marks)

3.1. A psychologist is interested in determining whether a new mindfulness-based training
program reduces stress levels compared to a traditional relaxation method. Two independent
groups of university students, each consisting of 20 participants, are assessed for their post-
intervention stress scores.

3.1.1. Select the appropriate statistical test for the analysis? (20 marks)
3.1.2. Construct the null and alternative hypotheses for this test. (20 marks)

3.1.3. If the p-value obtained from the statistical analysis is 0.015, what inference should the
researcher draw regarding the effectiveness of the two intervention programs, based on a 0.05
level of significance? (20 marks)

3.2. Mention the ethical guidelines relevant to each of the following research situations:

3.2.1. Conducting experiments involving human participants. (20 marks)
3.2.2. Falsification of data (20 marks)
QUESTION 04 (100 Marks)

4.1. A sports scientist investigates the effect of three different training programs on athletic
endurance (measured as running time in minutes until exhaustion).

Participants are divided into three groups: Program X, Program Y, and Program Z.

The study is conducted at a 95% confidence level.

Group Program X Program Y Program Z

Sample size 10 10 10
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Mean endurance time (minutes) 32.5 36.8 41.2

Standard Deviation (minutes) 40 35 5.0

4.1.1. Using the above data on sample size, mean scores, and standard deviation,

complete the ANOVA table and calculate the F-value. (60 marks)
Source SS df MS F
Between 196.27 2 98.13
Within 135.60 27
Total 331.87 29

4.1.2. State the conclusion based on the ANOVA results and F-value calculated.
(40 marks)

QUESTION 05 (100 Marks)
5.1 Discuss the tools and databases that support the process of conducting a
comprehensive literature review. (40 marks)
5.2 State three (03) principal characteristics of clearly formulated research objective.

(10 marks)
5.3 Outline the main steps involved in applying the scientific method. (20 marks)
5.4 A researcher intends to investigate whether the use of interactive learning software leads to
higher academic achievement compared to traditional classroom instruction among secondary

school students. Formulate the null and alternative hypotheses for this study. (30 marks)

QUESTION 06 (100 Marks)
6.1 Compare prevalence and incidence. (30 marks)

6.2 Discuss three (3) tools of measurement: rate, ratio, and proportion with an example.

(30 marks)
6.3 Explain the concept of cohort study design. (20 marks)
6.4 Differentiate the cross-sectional and case control study in epidemiology. (20 marks)
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Tables
T table

Confidence Lavel




Z table

Numberinthe
table represents
P{Z<z)
¥
'z 000 001 002 003 004 005 006 007 008 009
00 | 5000 5040 5080 5120 5160 5199 5233 5279 5319 5359
01 | 5398 5438 5478 5517 5557 5506 5638 5675 574 5753
02 | 5793 5832 5871 5910 5048 5987 6026 6064 6103 61
03 | 6179 6217 6255 6293 6331 6368 6406 6443 480 6517
04 | 6554 6591 6628 6664 6700 6736 6772 6808 6844 68T
05 | 6915 6950 6985 7018 7054 7088 B M5 10 T2
06 | 7257 7291 7328 7357 7383 7422 7454 7486 7517 7549
07 | 7580 7611 7842 7673 N4 I 74 7194 83 1882
08 | 7881 7910 7938 7967 7995 8023 8051 8078 8106 8133
09 | 8153 8186 8212 8238 8264 8289 8315 B340 B35 8389
10 | 8413 8438 8461  B485 8508 8531 8554 B577 8589 862
11 | 8843 8665 8686 8708 8729 8748 8770 8790 8810 8830
12 | 8843 8869 8888 8907 8925 8944 8962 890 8997 9015
13 | 9032 9043 9066 9082 9093 915 93 947 962 977
14 | 9192 8207 9222 9236 9251 9265 9279 9292 9306 9319
15 | 9332 9345 9357 9370 9387 93] 9406 9418 9428 9441
16 | 9452 9463 9474 9484 9495 9505 9515 9525 9535 9545
17 | 9554 9564 9573 9582 9581 9598 9608 9616 9625 %613
18 | 9641 9648 9656 9664 9671 9678 9686 9693 9699  .9706
19 | 9713 9719 9726 9732 9738 944 9750 9756 9761 9767
20 | 9772 9718 9783 9788 9793 9798 9803 9808 9812  .9817
21 | 9821 9826 3830 9834 9838 9842 9845 9850 9854 9857
22 | 9861 9864 9868 9871 9875 9878 9881 9884 9887 3890
23 | 9893 9895 9898 9901 9904 9906 9909 9911 9913 9916
24 | 9918 9920 992 9925 9927 9929 9931 9932 9334  99%
25 | 9938 9940 9941 9943 9945 9946 9348 9M9 9951 9982
26 | 9953 9955 9956 9957 9950 990 9961 .9%2 9963 9964
27 | 9965 9966 9967 9968 9969 9970 9971 9972 9973 994
28 | 9974 8975 8976 9977 9977 9978 9973 9979 9380  .9981
29 | 9981 3982 9982 9983 9984 9384 9385 9985 9386 8986
30 | 9987 9987 9987 9988 9988 9389 9989 9989 990  .99%0
31 | 9930 9991 9991 9991 9992 9992 9992 9992 993 9933
33| 9995 9995 9985 9996 9996 999 9996 9996 996 999
34 | 9997 9997 9937 9997 9997 9997 9997 9997 997 398
36 | 9938 9998 9999 9999 9999 9999 9999 9999 9,9 9999
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table represents

Number in the

S rrvsesnnsnuee

P{Z<z)

z 000 .01 0.02 0.03 004 005 D006 007 0.8 0.09
-36| 0002 0002 0001 0001 0001 0001 .0001 0001  .00O1  .0OO1
-32| 0007 0007 0006 0006 DOOE .ODO6 0006 0005 0005  .0OOS
-31| .0010 0009 0009 0009 .0OCS 0008 .0OO8 0008  .0007  .00O7
-30| 0013 0013 0013 0012 .0012 0011  .0011 0011  .0010  .0O10
-29|.0013 0018 0018 0017 0016 0016 0015 0015 .0014 0014
-28| 0026 0025 0024 0023 0023 0022 .0021 .0021 0020 0019
-27 | 0035 0034 0033 0032 0031 0030 0029 0028 .0027 .0026
-25| 0062 0080 0059 0057 0055 0054 0052 0051  .0043  .0048
-24| 0082 0080 .0078 0075 0073 0071 0063 0068 0066  .0054
-23| .0107 0104 0102 0099 009 0094 0091 0089 0087  .00B4
-22| 0138 013 0132 0129 0125 Q0122 0119 ON6 0113 0110
-21| 0179 0174 0170 0166 0162 0158 0154 0150 0146 0143
-20| 0228 0222 0217 0212 0207 0202 0197 0192 0188 0183
-19 | 0287 0281 0274 0268 0262 0256 0250 0244 0239 0233
-18| 0353 0351 0344 0336 0329 0322 0314 0307 0301 0294
~1.7| .0846 0436 0427 0418 0409 0401 0392 0384 0375 .0367
~16|.0548 0537 0526 0516 0505 0435 0485 0475 D465 0455
-15| .0668 0655 0643 0630 0618 0606 0594 0582 .0571  .0559
-14| 0808 0793 0778 0764 0749 0735 0721 0708 0694 0681
-13| 0968 0951 0934 0918 0901 0885 0868 0853 0838 .0823
-12 | 1151 1131 a2 1093 1075 1056 1038 1020 .1003 0885
-1.1 | 1357 1338 1314 1292 1271 1251 1230 1210 1190 L1170
-10 | .1587 1562 1533 515 .1492 1469 1446 1423 a1 1379
09| 1841 1814 1788 1762 1736 1711 1685 1660 1635  .1611
08| 2119 2090 2061 2033 2005 .1977 1849 1922 1894  .1867
07 | 2420 2389 2358 2327 2296 2266 7236 2208 2177  .2148
~06| .2743 2709 2676 2643 2611 2578 2546 2514 2483 2451
-05 | 3085 3050 3015 2981 2946 2912 2877 2843 2810 2776
-04 | 3446 3409 3372 3336 3300 3264 3228 3192 3156 3121
-0.3 | 3821 3783 3745 3707 3669 3632 3594 3557 3520 3483
-02 | 4207 4168 4129 4090 4052 4013 3974 3936 3897 3859
0.1 | 4602 4562 4522 4483 4443 4404 4364 4325 2 4286 4247
00| 5000 4960 4920 4880 4840 4801 4761 4721 4681 4641
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INSTRUCTIONS TO CANDIDATES

is question paper consists of SIX questions.
* Answer ALL questions.

* You should write legibly in black or blue ink.

Question 01

1.1 | Compare the clinical effects of short-acting insulin with long-acting insulin.

1.2 | Analyze how sitagliptin causes a low risk of hypoglycemia when compared to
sulphonylurea.

1.3 | Justify how propylthiouracil reduces thyroxine activity in a patient.

Question 02
2.1
2.2
23

Compare acarbose with metformin.
Relate the action of the thyroxine drug in controlling symptoms of
hypothyroidism.

2.4 |List the side effects of sulphonylurea.

Question 03

Apply your knowledge of steroids in the treatment of;,
3.1 |Bronchial asthma

3.2 |Autoimmune diseases

3.3 [Transplantation

Question 04
ist the side effects of anti-psychotic drugs.
ustify how Selective Serotonin Reuptake Inhibitors (SSRIs) work to relieve

Discuss how metformin’s action contribute to the reduction of hyperglycemia.

(100 Marks)
(40 Marks)

(30 Marks)
(30 Marks)

(100 Marks)
(30 Marks)
(30 Marks)
(30 Marks)

(10 Marks)

(100 Marks)

(30 Marks)
(30 Marks)
(40 Marks)

(100 Marks)
(40 Marks)

(30 Marks)
(30 Marks)
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uestion 05 (100 Marks)

1 Discuss how topical corticosteroids reduce inflammation in dermatological (40 Marks)

conditions.
52 Analyze how topical retinoids help in the treatment of acne. (30 Marks)
5.3 Compare how physical and chemical sunscreens protect the skin. (30 Marks)
Question 06 (100 Marks)
6.1 Relate the mechanism of action oxytocin and prostaglandins in induction of (40 Marks)
labour.
6.2 Analyze why prolonged use of NSAID cause gastric ulceration. (20 Marks)
6.3 Relate anti-inflammatory action of NSAID, to the use in Rheumatoid arthritis. (20 Marks)
6.4 Justify and explain the use of opioids in severe pain management. (20 Marks)

% %k %k
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INSTRUCTIONS TO CANDIDATES

This question paper consists of SIX essay type questions.
Answer ALL the questions. '

Final answers should be given legibly in black or blue ink.

Question 01 (100 marks)
1.1 What is ‘impact’ mechanism of milling? (20 marks)
.2 State four (04) machines/ instruments used in milling. (20 marks)
1.3 Mention the construction and function of hammer mill. (30 marks)
1.4 Outline two (02) methods used to analyze the particle size distribution. (30 marks)
(#uestion 02 (100 marks)
2.1 What are the uses of industrial heat exchangers? (20 marks)
2|2 State Newton’s law of cooling using an equation. Define all the terms. (20 marks)
2.3 Calculate the rate of heat transfer through a stainless-steel vessel wall that is 2.0 cm thick and has
a surface area of 1200 mm?. The inner surface temperature is 120.5 °C, while the outer surface
temperature is 50 °C. Thermal conductivity of stainless steel is 50.2 Wm™ K. (30 marks)
2.4 Outline the use of steam to sterilize pharmaceutical and cosmetic products. (30 marks)
Q*lestion 03 (100 marks)
3.1 State the influence of following factors on evaporation.
3.1.1 Temperature (15 marks)
3.1.2 Altitude (15 marks)

3.2 An industrial evaporator is used to concentrate a solution from 22.5% to 75% of non-volatile

solid at 100 kg/h feed rate. Calculate the rate of product collected. (20 marks)




3.3 Differentiate single effect evaporators and multiple effect evaporators, using simple diagrams
(your diagrams should be appropriately labeled.) (25 marks)

3.4 A schematic diagram of an industrial evaporator is given below.

Feed inlet

Upper tube sheet
re— A
Vapour — »B
outlet

r"-

Bottom tube sheet

.

D
3.4/1 Identify the above machine. (05 marks)
3.4.2 Identify the parts indicated A - D. (20 marks)
Question 04 (100 marks)
4.1 List five (05) industrial applications of distillation. (25 marks)
4.2 Why does some solvents show deviations from the Raoult’s law? (25 marks)

4.3 Baturated vapour pressures of acetone and chloroform at 55 °C are 742 mmHg and 633 mmHg
respectively. What are the mole fractions of acetone and chloroform in a mixture at the same

temperature, if the total pressure is 680 mmHg? (25 marks)
4.4 Vacuum distillation is a usual separation method used in various industries. Outline the working

mechanism of vacuum distillation. (25 marks)
Question 05 (100 marks)
5.1 Define the following terms.

5.1.1 Free moisture content (FMC) (10 marks)

5.1.2 Equilibrium moisture content (EMC) (10 marks)

5.2 A sample of a pharmaceutical powder weighing 2.000 g is heated at 105 °C until a constant
weight of 1.890 g is obtained. Calculate the percentage loss on drying (LOD) of the sample.
(20 marks)

35 \L’hat is the main principle of freeze-drying? (20 marks)




5.4 A diagram of a pharmaceutical machine is given below.

Recirculation
control

/

—

‘r
PO T T

—— - ——

6.1.2 Oil and water in emulsions
6.1.3 Alcohol and water mixture

5!4.1 Identify A, B, C, and D of the given equipment.

5.4.2 State the mechanism of the above equipment.

Question 06

6.1 Identify the type of mixing of following, based on the behavior of materials.
6.1.1 Mixing of drug powder and excipients in tablet formulation

.3 Draw a diagram to show the nature of a random mixture.

00041

(5 x 4 marks)
(20 marks)
(100 marks)

(10 x 3 marks)

(20 marks)

State how the particle size of powders affects the tendency of de-mixing of a pharmaceutical

powder mixture.

Identify the equipment given below.

1 6.4.2

% %k

(20 marks)

(10 x 3 marks)
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INSTRUCTIONS TO CANDIDATES

» This question paper consists of SIX questions.
« Answer ALL questions.

* You should write legibly in black or blue ink.

e ™
1.1
1.2

1.3 | Justify how propylthiouracil reduces thyroxine activity in a patient.
Quefstion 02
2.1 | Discuss how metformin’s action contribute to the reduction of hyperglycemia.

2.2
23

6 2.4

estion 01

Compare the clinical effects of short-acting insulin with long-acting insulin.

Analyze how sitagliptin causes a low risk of hypoglycemia when compared to
sulphonylurea.

Compare acarbose with metformin.

Relate the action of the thyroxine drug in controlling symptoms of
hypothyroidism.

List the side effects of sulphonylurea.

Queﬁtion 03

Apply your knowledge of steroids in the treatment of;
3.1 |Bronchial asthma

3.2 |Autoimmune diseases

3.3 [Transplantation

Question 04

4.1 List the side effects of anti-psychotic drugs.

4.2

4.3

Page

Justify how Selective Serotonin Reuptake Inhibitors (SSRIs) work to relieve
r?epression.

Analyze how levodopa increases dopamine levels in Parkinson’s disease.

10f2

(100 Marks)

(40 Marks)

(30 Marks)
(30 Marks)

(100 Marks)
(30 Marks)
(30 Marks)
(30 Marks)

(10 Marks)

(100 Marks)

(30 Marks)
(30 Marks)
(40 Marks)

(100 Marks)
(40 Marks)

(30 Marks)
(30 Marks)
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Question 05

(100 Marks)
5.1 Discuss how topical corticosteroids reduce inflammation in dermatological (40 Marks)
conditions.
5.2 Analyze how topical retinoids help in the treatment of acne. (30 Marks)
5.3 Compare how physical and chemical sunscreens protect the skin. (30 Marks)
Question 06 (100 Marks)
6.1 Relate the mechanism of action oxytocin and prostaglandins in induction of (40 Marks)
labour.
6.2| Analyze why prolonged use of NSAID cause gastric ulceration. (20 Marks)
6.3| Relate anti-inflammatory action of NSAID, to the use in Rheumatoid arthritis. (20 Marks)
6.4| Justify and explain the use of opioids in severe pain management. (20 Marks)

* %%k
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INSTRUCTIONS TO CANDIDATES

» This question paper consists of SIX questions.
* Answer ALL questions.

* You should write legibly in black or blue ink

Question 01 (100 Marks)
1.1. What is meant by “population”? (10 marks)
1.2. Compare quantitative and qualitative variables, including examples (20 marks)

...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................

...............................................................................................................

1.3. Provide two examples for each of the following data scales.

Nominal, Ordinal, Ratio, Interval (30 marks)

...............................................................................................................
...............................................................................................................

...............................................................................................................




...............................................................................................................

...............................................................................................................

1.4. Outline two non-probability sampling and probability sampling methods.
(40 marks)

...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................

Question 02 (100 Marks)

2.1. Analyze the following SPSS output based on a hypothetical test developed for a study on
stress levels among university students. Include considerations of sample size and any
statistical significance indicated in the output. (30 marks

Tests of Normality

Kolmogorov-Smirnov® Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
points 113 20 200 967 20 699

* This is a lower bound of the true significance.
a. Lilliefors Significance Correction

...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................

...............................................................................................................

...............................................................................................................
...............................................................................................................
...............................................................................................................

...............................................................................................................

2.2. A biomedical researcher investigated the effect of a drug on liver cells, using cell cultures
at different drug concentrations. A linear regression analysis was performed using SPSS.

2.2.1. Identify the dependent and independent variables in this study. (20 marks)




P,

...............................................................................................................
...............................................................................................................
...............................................................................................................

2.2.2. Comment on the following analysis results of regression analysis. (50 marks)

Model Summarf
Adjusted R Std. Error of
Model R R Square Square the Estimate
1 .942% .888 877 5.33791
Coefficients®
Standardized
Unstandardized Coefficients Coefficients
Wodel B Std. Error Beta t Sig.
1 (Constant) 47.333 3774 12.540 .000
concen_drug 613 .069 842 8.800 000
Question 03 (100 Marks)

3.1. A researcher is required to test if there is a significant difference in exam scores between
two groups of students using a statistical test. Sample size for each group is 15.

3.1.1. What is the appropriate statistical test for the analysis? (20 marks)

...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................

...............................................................................................................

...............................................................................................................



3.1.3. If the p-value obtained is 0.045, what conclusion should the researcher make about
the scores? (20 marks)

...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................

3.2. Mention the ethical guideline relevant to each of the following research scenarios:

3.2.1. Animal testing in biomedical research (20 marks)
3.2.2. Publishing study results (20 marks)
Question 04 (100 Marks)

4.1. A university is studying student performance based on time spent studying for a module.
Three study groups were formed: low, moderate, and high.

Apply 95% confidence interval.

Category Low Middle High
Sample size 10 10 10
Mean 65 70 80
Standard Deviation | 10 12 15

4.1.1. Define the null and alternative hypotheses for comparing performance across
these groups. (20 marks)

...............................................................................................................
...............................................................................................................
...............................................................................................................

...............................................................................................................



4.1.2. Using the above data on sample size, mean scores, and standard deviation,

complete the ANOVA table and calculate the F-value. (60 marks)
Source SS df MS F
Between 1166.67

Within
Total 5486.67

4.1.3. State the conclusion based on the ANOVA results and F-value calculated.

(20 marks)
Question 05 (100 Marks)
5.1 State the key phases involved in designing a research study. (20 marks)

...............................................................................................................
...............................................................................................................

5.2 List the different tools that can assist in conducting a literature review. (20 marks)

...............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................
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5.3 Mention five essential attributes of a well-defined research objective. (20 marks)

5.4 A researcher is examining whether a high-protein diet leads to greater weight loss than a

standard diet over six months. Formulate the null and alternative hypotheses for this study. .
(40 marks)

Question 06 (100 Marks)

6.1 What is “Incidence™ and explain its application in epidemiology? (35 marks)

...............................................................................................................



...............................................................................................................

...............................................................................................................

................................................................................................................

6.3 Mention the concept of an observational study design. (25 marks)
6.4 State two types of observational epidemiological study designs. (10 marks)
Equations

e Variance




}:Xl_(z)()2

SE - n

n—1

e Confidence interval

. 3
e T O e

/N

Tables

T table
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test table
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cum, prob ts ts t s tas to tas tors te { 505 tom  lams
onetalll 050 025 020 045 040 005 0.025 0.01 0.005 0.001 ﬂ.ﬂOOSl
twotalls] 100 050 040 030 020 010 005 002 001 0002 0.001
df|

1 0.000 1.000 1.376 1963 3078 6314 121 3182 6366 31831 63662

2] 0000 0816 1.061 1386 1886 2820 4303 6965 9925 22327 31599

3l 0000 0765 0978 1250 16838 2353 3182 4.541 5841 10215 12924

4 0.000 0.741 0.941 1.190 1533 2132 2.776 3.747 4.604 7173 8.610

5 0.000 0.727 0.920 1.156 1476 2015 2571 3.365 4.032 5.893 6.869

8 0000 0718 0.906 1.134 1440 1.943 2447 3.143 3.707 5.208 5.959

71 0000 0714 0896 1.119 1415 1895 2365 2998 3499 4785 5408

8/ 0000 0706 0889 1.108 1397 180 2306 2896 3355 4.501 5.041

:I 0000 0703 0883 1100 1383 1833 2262 2821 3250 4297 4781

1 0.000 0.700 0.878 1.083 1372 1812 2228 2764 3169 4144 4587
1" 0.000 0.687 0.876 1.088 1.363 1.796 2.201 2.718 3106 4025 4437
12 0.000 0.695 0.873 1.083 1.356 1.782 2179 2.681 3.055 3.930 4.318
13 0.000 0.694 0.870 1.079 1.350 1.1 2.160 2650 3.012 3.852 4221
14 0.000 0.692 0.868 1.076 1.345 1.761 2.145 2.624 2877 3.787 4.140
15 0.000 0.891 0.866 1.074 1.341 1.753 2131 2.602 2847 3733 4073
16| 0000 069 0865 107t 1337 1746 2120 2583 2821 3686 4.015
17| 0000 0689 0.863 1068 1333 1740 2110 2567 2898 3646 3.965

1 0000 0688 0862 1067 1330 1734 2101 2552 2878 3610 382
1 0000 0688 0861 1066 1328 1729 2093 2539 281 3579 3883
0000 0687 0880 1064 1325 1725 2086 2528 2845 3552 3.8%0

21 0000 0686  0.859 1083 1323 172 2080 2518 2.8 3527 3.819
22| 0000 0686  0.858 1.081 1.321 1717 2074 2508 2819 35056 3.792
231 0000 0685 0.858 1060 1319 1714 2069 2500 2807 3485 3.768
24 0.000 0685  0.857 1.058 1.318 1711 2.064 2492 2.797 3.467 3.745
25 0.000 0.684 0.856 1.058 1.316 1.708 2.060 2.485 2.187 3.450 3725
26| O000OC 0684 0856 1058 1315 1706 2056 2479 2779 3435 3707
271 0000 0684 0BS5S 1057 13 1703 2082 2473 - 2mM1 3421 3690
280 0000 0683 0855 105 1313 1701 2048 2467 2783 3408 3674
28] 0000 0683 0854 1055 1311 1699 2045 2462 2756 3396 3659
30| 0000 0683 0854 1055 1310 1897 2042 2457 2750 3385 3.646
40 0000 0681  0.851 1050 1303 1684 2021 2423 2704 3307 3.551
60] 0.000 0679 0848 1045 1296 1671 2000 2390 2860 3232 3460
80] 0.000 0678 0.846 1.043 1292 1.664 1.990 2.374 2839 3185 3.416
100 0.000 0677 0.845 1.042 1.260 1.660 1.984 2.364 2.626 3174 3.390
1000} 0.000 0.675 0.842 1.037 1.282 1.648 1.962 2.330 2.581 3.098 3.300
Z 0000 0674 0842 1036 1282 1645 1960 2326 2576 3000 3.291
0% 50% 60% 70% 80% 90% 95% 98% 99% 99.8% 99.9%

Confidence Level
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table represents

Number in the

(= o

z 000 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
-36 | .0002 .0002 0001 0001 -0001 0001 .0001 0001 0001 .0001
-3.1 | .0010 .0009 0009  .0009 0008  .0008 .ooog  .0008 0007 0007
-3.0 | .0013 0013 0013 0012 0012 oom .0on 0011 0010 0010
-29 | .0013 .0018 Lo 0017 0016  .0016 0015 0015 0014 0014
-28 | .0026 0025 0024 0023 0023  .0022 0021 0021 .0020 0019
-2.7 | .0035 0034 0033 0032 .0031 .0030 0028  .0028 0027 0026
-26 | 0047 0045 0044 0043 0041 0040 0033 0038 0037 0036
-25 | .0062 0060 .00Ss 0057 0055  .0054 0052 0051 0048 0048
-24 | .0082 .0080 .bo78 0075 0073 o0Nn 0069  .0068 .0oes 0064
=23 | .0107 0104 0102 0099 009  .0094 0091 0089 0087 0084
-22 | 0133 0136 0132 0129 0125 0122 019 016 ons3 0110
-21 | 0179 0174 0170 0166 0 0158 0154 0150 0146 0143
-20 | .0228 0222 o217 0212 0207 0202 0197 0192 0188 0183
-1.9 | .0287 0281 0274 0268 0262  .0256 0250  .0244 0239 0233
-18 | 0353  .0351 0344 0336 0328 0322 0314 0307 0301 0294
-1.7 | 0446 0438 0427 0418 0408 041 0392 0384 0375 0367
-16 | 0548  .0537 0526 0516 .0505  .0495 .0485 0475 0485 0455
-15 | .0668 0655 0643  .0630 0618 .0606 0584 0582 osn 0559
-14 | .0808 0783 0718 0764 0748 0735 0721 0708 0694 0681
-13 | .0%68 0951 0934 0918 0901 0885 0869  .0853 0838 0823
=12 | 1151 131 -1maz2 1083 075 1056 1038 1020 1003 0985
-1.1 | .1357 1335 314 1282 a2n 1251 A230 9210 1190 170
-1.0 | .1587 1562 538 1515 1482 1469 Jdass 4z Jam 1319
-09 | .1841 1814 1788 762 736 M 1685  .1660 1635 1611
08| 21189 2090 .2061 .2033 2005 1977 .1s48 1922 1894 1867
-0.7 | 2420 2389 2358 2377 2296  .2266 2236 2208 217 .2148
-06 | 2743 2708 2676  .2643 26N 2578 2546 2514 2483 .2451
-05 | .3085 3050 3015 2981 2946 2912 28771  .2843 2810 2776
0.4 | 3446 3409 3372 3336 3300 3264 3228 3192 3156 3
-03 | 3821 3783 3745 3707 3668 3632 3594 3557 3520 3483
-0.2 | 4207 A168 4129 4090 4052 4013 3974 | 3936 3897 3859
-0.1 | .4602 4562 4522 A483 4443 4404 4364 4325 4286 4247
-0.0 | .5000 4960 4320 4880 4840 4800 4761 AT 4681 4641
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INSTRUCTIONS TO CANDIDATES

e This question paper consists of SIX questions.
e Answer ALL the questions on this paper itself.

o Final answers should be given legibly in black or blue ink.

Question 01

1.1 State four (04) machines/ instruments used in the particle size separation.

..................................................................................................
..................................................................................................
..................................................................................................

..................................................................................................

..................................................................................................
..................................................................................................
..................................................................................................
..................................................................................................

..................................................................................................

1.3 Write an equation to show Rittinger’s law of size reduction. Define each term.

..................................................................................................
..................................................................................................
..................................................................................................
..................................................................................................
..................................................................................................
..................................................................................................

..................................................................................................

(100 marks)

(20 marks)

......................

----------------------

----------------------

......................

......................

......................

----------------------

(25 marks)

----------------------

----------------------

......................

oooooooooooooooooooooo
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1.4 Briefly outline the construction and function of hammer mill. (30 marks)

tessssssasasas e e ensan sessssesasassansarsane s sesssssasassssanesennn e enee R
.................. P T L T R R R R R ]
....... T P e R e R R R A R R R R R R AR R R R A AR AR E
sessssssssasaasnsnnsnere . tessssessssasensntar et R T R tressesasassssssesuntasa Rt vee reeen
tresssavanrnan R I ) Fatssasssses e EsaRRa R R ] R
............. I T e T R T R N R R e R R R

tsssassssssnsnsnsrnenins sesssssssssasassasasensnas e 4sssssssssssasantesasennereneane 4sssssssssssasssasnanaetsnsssnnn
..... P R L e e R R R R e R R R R

Question 02 (100 marks)

2.1 List four (04) needs of thermal energy in pharmaceutical industry. (20 marks) .

............. P T T T I I I I I R R I R e R R R R ]
............... R P P I T T I I I I R T R R R
.................. P T R R R R A R
....... O R T R L r e R P R R R R R R R AR S R R R R R AR Rt

..................... 08 6 8 80008008 00800608e0s08 0t I i s EsnetneseisesstsstsssssrstessssersesersesruesetettinttNsOssnss
........ P T R e R R R R R R R R R
............. G P T T T T T R R R R PR R R R R R R R e R AR R R L R
...... R PR P R P e I N e L R P R A R R e R RN R A A R e Rt e LR Rl i)

2 3 Inner side of a steel machine wall is at 120 °C, while the outside side is at 65 °C. The wall has a
thickness of 0.88 cm and an area of 1112 mm?. (Thermal conductivity of steel = 50.2 Wm™K™)
2.3.1 Calculate the heat transfer rate through the steel machine wall. (25 marks)

................... L PR T P T R R R R R R R A E R R AR R R R S R AR AR R R AR AR S R Rl
....... e T N L T N E AR e T e T P e R s RO B A R A 87 PR R RO SRR R i R LR UL L LS R Al
...... PR e e e S R T Y I e R Ry R TR AT R R R R R S R R SO R R L S SR S L A A
......... e e T T R T R S R R R R LR R A R R R L R R R R A G
....... T ————— e T T R F A R AR N R R R R AR R R R R R R R
ssssssanannnen tescssessssessann R ran tesssssssss s raens sessssssssasnarsnease s sesessssssssesissnn et e R
.......... P ——— PSP R R R T T R R AR AR N AR R RSN SR AR AR R AR S R A
..... TR e T e e e R R R L R LR LR LR AR R R A R A S SR R Rt




2.3.2 Write two (02) assumptions you made during the calculations. (10 marks)

------------------- R T T R R R R R

2.4 List the characteristics of saturated steam. (25 marks)

R R T T T S I R I P R L R I I S S S I I I S I S IS D R A R
........................................................................................................................
........... B I I R R R I A I R B T T T T i i T e S R
R T I R R e R R R R I R R I R i
....................................... R T S I R I I S

Question 03 (100 marks)

3.1 Indicate the influence of surface area of media on boiling point. (20 marks)

................................................................................................. seen D
........................................................................................................... sessrnes .

D R L I I R I sesssen ‘e
......................................................................................................... D

I I R R R

3.2 Differentiate ‘evaporation’ and ‘boiling’. (25 marks)

..................................................................................... S e N NP Y S S PP
........................................................................ R R e I I I I S
. R R B R tesreenns seserarran D T T S S P I I
....................................................................................... saseerssrasr st ranny e saaan
B I R B I I R R R I I R I I R
R T T T T I I R R )

3.3 A schematic diagram of an industrial evaporator is given below.

Feed inlet

Entry of steam mem W

Steam g |||/
condensate

3 Condensated product
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3.3.1 Identify the above machine. (05 marks)

3.3.2 List two (02) other types of evaporators used for industrial purposes. (10 marks)

3.4 An industrial evaporator is used to concentrate a solution from 10% to 73% of non-volatile solid
at 100 kg/h feed rate. Calculate the rate of product collected. (40 marks)

................
........................ T e P
ISR S RE——. R RIS — SE——
...........
...............
............................. S S ——
SO Sy SR
............ OO 0 Y S S -
...............
............................

Question 04 (100 marks)

4.1 What is azeotropy? (20 marks)

sessssessasasnasssssssn st n tesssssssssssssaenssns R R R R ctsssssssasasannn
..... R T T T R R R R R R e R R L
............. S P T R R LR L R R R
sPessssssssssasensnrrenene sessssssssessass Rt rar R R e R L I A sessssssessessnassanannn
ssssssssasassansnrranee sessssssssasasansasee s aee RS R R cecssssssans
sssssssssanssrensernnes Seesesssssess s s s R I sesssrsssssssasanan
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4.3 Simple distillation is a common separation method used in various industries. Describe the

working mechanism of simple distillation. (30 marks)

B R I I I I I I T R R T P T S T T seesenranae
B T R T I I D R R tesrasaana .
........... D R T I T I R I I I S S
.............................. I I T I I T T I I P R I I I S I I AP S
....... R L R L T R R R R
.................. D I R I R R R I I P
D R R R e T I R L L TR .
.......... R L L L R R R I
....... R R R e L I s
R T sessssssnssssessass ssssssssacasssssassases saresaan

4.4 “Steam distillation is used for separation of volatile compounds with limited solubility in water.”

Justify this statement with the meachnism of steam distillation. (30 marks)

D R T ooy sssssssasssssssssssssss saas
R I I R L R L tessssesssssaassassansasssans sesae

R T R I I R I I S R tessass et crssreasansans
.............................. R D R R I
R I R I I R I I I R I
................................................. eI Ty TrThTTTIhTTTTTT
....................................................................... B T I P I I I R
.......................... e sessssessssssesannrane tesrrnsssssensaraane B I I
............. B R R I I I I R T T I I I
...................................... I I I Y

Question 05 (100 marks)
5.1 State five (05) factors that affect the drying. (10 marks)

..................... R I T R R
.............................................. 84S s BB Ee s a st EaEEEEssEsEtes sl IsttaIEEeRsRRARtEBIREEE
-------- R I I R I T R
......... L I I I R I I I
......................... T R I Y B R
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5.2 Moisture content vs time curve of a solid material is given below.

A

= ,

Q [

T

3 e .

o Equilibrium moisture

2

2

[=] ™

= B

Time

5.2.1 Identify A and B in the graph. (20 marks)
5.2.2 What is equilibrium moisture content? (30 marks)
5.3. Draw the drying rate curve and label each period. (40 marks)
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Question 06 (100 marks)

6.1 How does mixing affects for the uniformity of composition of pharmaceutical products?
(30 marks)

.................................... P T T R S R N AR R S R
................. PO PSP T R E R R R R R R R R R RN e R R e L R R R . .
............................... sesases P T TR T T T R R T T T R T R TR R R R R R R R ]
--------- 58 8666606868 880806808868 8608ste0sssstsscsessntesnnttdsrosti s sensnsersnetesnsshssssssssscscsssanscnstscnnsnncns
.................. e T TR R PR TR T T TR P R R R R AR R R RN E A RN R R R SRR A e L e
ssssssssssanssssasaneensnsan s terasasenan sessssssnsasssnanann sesssssssssssasaasasnstnns tsssssssasassnsenensnnes seae

6.2 State three (03) mechanisms of mixing. (15 marks)

. S sa s sas e ssassasassasssREsssRRtsARENERRERERRRNE S sasssans

...................... B R R I
..................................... P T R E R R R N R R R
..................................... £ 4 8888688868880 000N EIEE0000e et eRtINIEtEttEletNEtERIREIEtIEIIESIRIIOERIAISIIREIIRTEIETS

6.3.1 Identify the mixer given in the above image. (20 marks)

............. R T o e R R R )
sassassssssnsensassnasnsas R I Hessssesssssssasansaaasen ARt nnanan
............................................................... R I e R R R R A
. B T T T I R R ) e R I
............................................................ taee R T I R
................................ B R B R L L T R )
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INSTRUCTIONS TO CANDIDATES

» This question paper consists of SIX questions.
* Answer ALL questions.

* You should write legibly in black or blue ink.

Question 01 (100 Marks)
Describe the mode of action of,

1.1 Insulin (25 Marks)
1.2 Thyroxine (25 Marks)
1.3 Glipizide (25 Marks)

....................................................................................................................

....................................................................................................................

....................................................................................................................

....................................................................................................................

....................................................................................................................

....................................................................................................................

....................................................................................................................

....................................................................................................................
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Question 02 (100 Marks)
2.1 What are the adverse effects of steroid drugs? (40 Marks)

2.3 Briefly indicate the pharmacological effects of oral contraceptive pills. (20 Marks) .

sassssssasasaseenantnse tssssrssasnnrneens sesssessssssnnan e sesrsssssssasrsenae srssssessssersarrna s csssssssnans
..... e P S T T S e e e o e W e e B R e R S U 2 MR PR S R LR S b LB s R L B
sesssssasssranannene sesssssssnssanans sesssssssnsseraine seesssasssansrann e e seessessasssnrnnns sesesssassssanann
............ e R R BN T R R R S SR S B 88 S e S AR e e e S g e SRR e s e e
........ R RS S e S RS RN R S KRR K IR R R XA R R LA KRR L AR L bt R R
........ e N AR AR R T SR e e e RO R e R e S s e e e g e e S e R SR S G TR R R R e

Question 03 (100 Marks)
3.1 What is the mode of action of metformin? (30 Marks)

....... e T e e ey e T R A2 S RS PR Rt L SR RS L e S TR CLE L L L R S

sesssssasasevens essssssssnsrane seessessannnernan ssssassasarunes tsssssesanasssntanen ssesssasnnnvesan sesssnseanasun
seesssssarnananens sesssssesnasane trsesesassnanrnn sesssssssananane sessssssssrasans sesssssasanssinenes sessasasssnrnns
sssssassnsnsnee sesssssaranuae sessssssssrsunrnn sssssssasinsseee esssssssssrnanenn tessssssssnsnenas sessssssnsnsnnene e
sssasnsnanes sssssssannsnenans sssssssavenen sssssssasnssres sesssassrnsensainns ssssssssaensrns sesrassamssararuse seaes
------ T s e P e e AR E TR B 2R B UL R DR O RO LR S Al it
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--------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------

3.3 Name different types of antidiabetic drugs used parenterally. (30 Marks)

................... R R R I R I R
................... D I R R R Y
------------ D R e T R
B I I R I I I I sssssssssasssss R Tesssesens
--------------- I I T R I I I IR
R T sesssssssssssnsans D R R Y

3.4 What are the precautions you would like to consider during dispensing the combined oral

contraceptive pills? (30 Marks)

I R T T I I

I T R T T I

......................................

.................................

Question 04 (100 Marks)
4.1 List the drug preparations used for dermatological treatments. (25 Marks)

-----------------------------------------------------------------------------------------

------------ I R R I R I

4.2 What is a barrier preparation? (20 Marks)

...........................................................................................




4.3 What are the clinical uses of emollient?

4.4 List the stepwise drug management of acne. (30 Marks)
Question 05 (100 Marks)
5.1 Classify the types of migraine. (25 Marks)

5.2 Name the drugs used for prophylaxis of migraine.

00004

(25 Marks)

............ R R
............. R R
................. R

5.3 What is the mode of action of one drug you mentioned in 5.2.7 (25 Marks)

5.4 List the drugs used for parkinsonism.

sessssssssassssssararennas sssssssssssssannnranaa
........... R )
............ R R R ]
sessssesssasstanssena ey ssssssssssssaannr e
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Question 06 (100 Marks)

6.1

6.2

6.3

6.4

What is the mode of action of Benzodiazepine? (25 Marks)

............................................................ R T R T R
................................................................................ s asessssssasasarasasesssasauaan
.............................................................................. sees N sesssssasanne
............................................................................................... serssesaranes reen
B R R R R R R I taesrsaean

List the drug groups used for anxiety, (25 Marks)

------------------------------------------------------------------------------ R )
................................... R e R

B I I I I R ssssas sesssssasssissssasasasnt i
B R R Srsssssasarrasaraaaanae R R A ) sssssssass ..

...................................................................................................................

------ B I D I
R R R
------------------------ R L R R
R R I I I R R R LR R I R I I I I
............. B I R R I R
R R R R L L I S I S

*hk
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TRUCTIONS TO CANDIDATES

This question paper consists of SIX questions.
Answer ALL questions.

You should write legibly in black or blue ink

ESTION 01 (100 Marks)
1.1| Define the term of Scientific research. (10 marks)
F 2 Mention the basic operations of the systematic research. (20 marks)

..................................................................................................................
..................................................................................................................
................................................................................................................

...........................................................................................................

.................................................................................................................
..................................................................................................................
..................................................................................................................
................................................................................................................
................................................................................................................
...............................................................................................................
................................................................................................................
................................................................................................................

................................................................................................................

(40 marks)

.................................................................................................................
.................................................................................................................
.............................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................

.................................................................................................................




..................................................................................................................

.................................................................................................................

................................................................................................................

.................................................................................................................

.................................................................................................................

................................................................................................................

..........................................................................................................

T

STION 02 (100 marks)

inance Department of company ‘X’ is analyzing the annual performance scores of the
layees, based on the duration of the service to the company. The three groups were prepared
d|on the duration of the service: Short (Less than 1 year), middle (1-5 years) and long (more
‘,r 6|years). The finance department is required to check whether category long has performed well
\l
A

Lje ual performance evaluation.
ly 5% significant level.

W‘. 2a{e&ory Short Middle Long

it e B 15 12 15 L)
l\.‘lI/eLaA 65 75 80

\l"ﬁ ciard Deviation | 1.5 . 5.3

ention the null and alternative hypothesis. (20 marks)

...............................................................................................................
.................................................................................................................
..............................................................................................................
.............................................................................................................
.............................................................................................................
............................................................................................................
...............................................................................................................

...............................................................................................................

| Caleulate the grand mean for the above data. (20 marks)

..............................................................................................................
..............................................................................................................
............................................................................................................
..............................................................................................................
.............................................................................................................
..............................................................................................................
..............................................................................................................
...........................................................................................................

..........................................................................................................

...........................................................................................................
.............................................................................................................
...........................................................................................................

...............................................................................................................




.......................................................................................................

I 3. Complete the following table based on the provided information and Find the F value.

(45 marks)
'||'I | Soullt ss df MS F
I Lhetween 1740.1722
||| wiein
|'|. | Total 2218.1722

(15 marks)
(l

| |QUESTION 03 (100 Marks)
I

repair worker required to estimate the cost of repairing one vehicle that was on the garage. He plans
4
D

repair 25 cars, and the average repair is $10,000. The standard deviation of the 25-car sample is
L000.

‘l 1. Find the table value of 98% confidence interval.

................................................................................................................

........................................................................................................
.........................................................................................................

.................................................................................................................




Llecturer wanted to find out whether the students in the classroom performed well 1@@367
hination. Hence, He sampled 20 students from one batch and the scores of viva examinati
reported as follows.

7] 12,8813, 9, 12, 15, 11, 10, 18, 8, 12, 10, 14, 12, 9, 9, 14, 16

tistical analysis performed has analyzed the following for the data set.
=12.35; Median=12; Mode=12; Standard deviation=2.852; Variance=8.134
idence Interval= 95%

"alculate the percentage of data values within 1 and within +2 standard deviation from the mean.
narks)

...............................................................................................................

...............................................................................................................

CSTION 04 (100 Marks)

tate the steps of scientific method. (20 marks)

.............................................................................................................

.
.
.
-
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.




.3 Define the term of “research hypothesis™ and state the three main characteristics of a

hypothesis. (30 mﬂjp67

.............................................................................................

..................................................................................................................

L I R R R R R S A T R T srsssassatennanaan

4.4, Mention the null and alternative hypothesis for following research questions.

4.4.1. A researcher is conducting an experiment to find whether a plant extract A has better
antimicrobial property over the commercially available soap. (30 marks)

..................................................................................................................

..................................................................................................................
..................................................................................................................

...................................................................................................................

------------------------------------------------------------------------------------------------------------

(100 Marks)
(35 marks)

...........................................................................................................

..................................................................................................................
.....

...........................................................................................................

...........................................................................................................

.................................................................................................................
.....

......................................................................................................

R e L T T T

..........................................................................................
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Describe the correlation represented by each scatter plot. (30 marks)
w11 ] YT Y [
4*‘ - |
Y X . 6
BE
i 2 -4 4
! 10 |+ 2
0 - 0 - 0 -
Cla 4 6 8~ . 2. 4 8 ¥ 0 2 4 & 87~
a b c
Comment on the analysis of following SPSS output. (40 marks) .
Tests of Normality
Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
v 231 5 200" 881 5 314

* This is a lower bound of the true significance.
a. Lilliefors Significance Correction

..........................................................................................................
...........................................................................................................
..........................................................................................................
.........................................................................................................

.........................................................................................................

..........................................................................................................

.........................................................................................................

.........................................................................................................

..........................................................................................................

...........................................................................................................
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n our sample dataset, students reported their typical time to run a mile, and whether they were an

te. Suppose we want to know if the average time to run a mile is different for athletes versus non-

tes. This involves testing whether the sample means for mile time among athletes and non-

tes in your sample are statistically different. You can use an Independent Samples T Test to

are the mean mile time for athletes and non-athletes. After running the test, the following output

enerated. Describe the output mainly in terms of A and B.

(30 marks)
mdependent Samples Test A
Levene's Testfor
Equatlity of "
Varlances t-test for Equality of Means
95% Confidence
Imarval of the
A 8 Sig. (- | Mean Std. Error Difference
F Sig. 1 af talled) | Difference | Differance Lower Upper
ime  Equalvariances gesaeasny . - e "
Weumed 10298 | 1.000:| 13475 390 000 | 0:0214 0:00:10 | 0:01:55 | 0:02:34
Equalvariances s e o b
"ot assumed M 15047 | 315846 000 0:02:14 0:00:08 0.0).5? 0:02:32
7




t-test table

00067

; tw tas tars ™ .
025 020 015 010 005 0.025 0.01 0.005 0.001 o.ooosl
050 040 030 020 010 005 002 0.01 0.002 0.001 '
1000 1376 19683 3078 6314 1271 3182 6386 31831 636.62
0816 1.081 1386 1.888 2920 4303 6965 9925 22327 31599 l
0785 0878 1250 1.638 2353 3482 4541 5841 10215 12924
0741 0841 1190 1533 2132 2776 3747 4604 7473  B810
0727 0820 1156 1476 2015 2571 3385 4032 5803  6.860 l
0718 0808 1134 1440 1843 2447 3143 3707 5208 5959 o
0711 0888 1119 1415 1895 2365 2998 3409 4785 5408
0708 0889 1108 1397 1.860 2308 2898 3355 4501 5041 l
0703 0883 1100 1383 1.833 2262 2821 3250 4297 4781
0700 0879 1093 1372 1812 2228 2764 3169 4144 4587
0897 0876 1088 1383 17968 2201 2718 3106 4025 4437
0695 0873 1083 1356 1782 2179 2681 3055 3930 4318 l
0694 0870 1079 1350 1771 2160 2650 3012 3852 4.2
0692 0868 1076 1345 1781 2145 2624 2977 3787 4140
0691 0.8668 1074 1341 1753 2131 2602 2947 3733 4073 l
0690 0865 1.071 1337 1746 2120 2583 2921 3686 4.015
0689 0863 1060 1333 1740 2110 2567 2898 3846  3.865
0688 0862 1067 1330 1734 2101 2552 2878 3610 39
0688  0.861 1.066 1328 1729 2083 2539  2.861 3579  3.883 l
0687 0860 1084 1325 1725 2086 2528 2845 3552 3.850
0686 0858 1.083 1323 1721 2080 2518 2831 3527 3819
0686 0858 1.061 1321 1717 2074 2508 2818 3505 3792 l
0685 0.858 1.060 1.319 1714 2089 2500 2807 3485 3768
0885 0857 1059 1318 1711 2064 2492 2797 3467 3745
0684 0856 1.058 1316 1708 2080 2485 2787 3450 3725 . l
0684 0856  1.058 1316 1708 2056 2479 2779 3435 3707
0884 0855 1057 1314 1703 2052 2473 2771 3421 3690
0683 0855 1058 1313 1701 2048 2467 2783 3408 3674
0683 0854 1.055 1311 1699 2045 2462 2756 3306  3.659 l
0683 0.854 1055 1310 1.897 2042 2457 2750 3385 3.648
0681 0851 1050 1.303 1.684 2021 2423 2704 3307  3.551
0679 0.848 1045 1206 1671 2000 2390 2660 3232  3.460 l
0678 0.846 1043 1202 1864 1990 2374 2639 3195 3416
0677 0845  1.042 1.280  1.660 1884 2384 2826 3174 3.3%0
0875 0.842 1.037 1282 1646 1962 . 2330 2581 3008  3.300 l
0674 0842 1036 1282 1645 1960 2326 2578 3000 3291
50% 60% 70% 80% 90% 95% 98% 99% 99.8% 99.9%
Confidence Level l
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Number in the
table represents
PiZ<2)
2 0.00 0.08
00 | 5000 5040 5080 5120 5160 5199 5239 5279 5319 6359
01 | 5398 5438 5478 5517 5557 5596 5636 5675 ST4 5753
p2 | 5793 5832 5871 5910 5948 5987 6026 6064 6103 6141
03 | 8179 8217 6255 6293 6331 6368 6408 6443 8480 6517
08 | 655¢ 6591 6628 6864 6700 6736 G772 6808 6844 6879
05 | 6915 6950 6985 7018 7054 7088 123 57 M0 J24
06 | 7257 7291 7324 7357 7389 742 7454 486 1517 7548
07 | 7580 611 7842 7693 704 7134 784 7794 7823 7852
o8 | 7881 7910 7939 797 7395 8023 8051 8078 8106 B
09 | 8159 8188 8212 8238 8264 8289  B315 8340 83365 .83
10 | 8413 8438 8461 8485 8508 8531  .8554 8577 858  .862
11 | 843 8665 8686 8708 8729 8749 8770  87%0 8810  .8830
12 | 8349 8869 .8888 8907 85 8944 8962 8980  .BOY7 9015
93 | %032 o049 9086 9082 9093 815 9131 97 9182 .97
14 | 9192 9207 9222 9236 9251 9265 9279 9292 9306 .38
15 | 933 95 9357 8370 9382 9334 9406 9418 9428 9441
16 | o452 o453 9474 9484 9435 9505 9515 9525 9535 9545
17 | 955¢ 9554 9573 9582 9501 9599 9608 9616 (9625  .9633
18 | 9641 9649 9656 9664 9671 9678 9686 9693 9699  .8708
18 | em3  gne 976 9732 878 9744 G750 9756 978 9767
20| 912 9ms 9783 9788 9793 9798 9803  .980B 9812  .9817
21 | 9821 9826 9830 9834 9838 9842 9846 9850 9854  .98%7
22 | o851 864 9868 9671 9875 9878  .9BB1 9884 9887 980
23 | 9893 9896 9898 9901 9904 .9%06  .8%09 991 9913 .96
24 | 9918 9920 9922 9925 9927 9929 9931 9932 9834 89
25 | o938 9940 9841 9943 9845 9946 9948 949 9951  .99%2
26 | 0953 9955 9956 9957 9950 9960 9961 9962 9963  .9954
27 | 9965 9966 9967 9968 9963 9970 .89 9972 9913 894
28 | o4 975 9976 8977 8977 9978 9979 9979 9880  .9981
29 | 8931 998 9982 .9983 9984 9984 9985 .9985 9986  .9988
30 | 9987 9987 9987 9988 9988 9989 9989 8983 9990 990
31 | 9990 9991 9991 9991 9952 9992 9992 9992 9333 .99
32 | 5993 9933 9084 9994 9994 9994 9994 9995 9995 9995
33 | 9995 9995 9995 9996 9996 9996 9996 9996 996  .99%7
34 | 9097 9997 8997 9997 9997 9997 9997 9997 9897 9998
35 | 9933 9998 9998 9998 9998 9398 9998 9998 9998 9938
36 | 9998 9998 9993 9999 9999 9999 9999 9999 9998 9999




] 1
\|" umber in the =
Il ble represents i '
Il PZ52)
|
T 001 002 003 004 005 006 007 008 009
\l- 0002 0001 0001 .0001 .0001  .000F  .0001  .0001  .0001
{ 0002 0002 0002 0002 0002 0002 0002 0002 0002
- 0003 0003 0003 .0003 0003  .0003 .0003 0003 0002
| 0005 0005 0004 .00D4 0004 0004 0004 0004 0003
l" 0007 0006 0006 .000 .0OO6  .0006 0005  .0005  .0005
| 0003 0003 0009 .0008 .00  .0008 .0008  .0007  .00O7
I 0013 0013 0012 .0012 0011  .0011 .0011 0010 0010
“ 0018 0018 0017 0016 0016 0015 0015  .0014  .0014
0025 002& 0023 .0023 0022 0021 0021 .0020  .0019
0034 0033 0032 .0031 0030 .0023 0028 0027 0026
0045 0044 0043 0041 0040 0039 .0038  .0037  .0036
0060 .0059 0057 .0055 .0054  .0052 0051 0049  .0048
0080 0078 0075 .0073 0071 0068 00S8  .0066  .00B4
0104 0102 0099 009 0094 0091 .00B9  .0087  .0084
0138 0132 0129 0125 0122 0119 0116 0113 0110
‘ 0178 0170 0166 .0162 0158  .0154 0150 0146  .0143
, 0222 0217 021z 0207 0202 0197 0192 .0188 0183
—W 0281 0274 0268 0262 0256  .0250 0244 0239 0233
- 0351 0344 0336 0329 0322 0314 0307 0301 0294
= | 0438 0427 0418 0409 0401 0392 0384 0375 0367
~ 0537 0526 0516 .0S05 .0495 .0485 0475  .0465  .0455
" 0655 0843 0630 .0618 0806  .0534 0582  .0571 0559
- 0793 0778 0764 0749 0735 Q0721 0708 0694 0681
wif 0951 0938 0918 0901 0885  .0869 0853  .0838  .0823
-1 131 amz 1083 1075 1056 (1038 .1020 .1003  .0985
-1% 4335 4314 1292 271 251 1230 4210 4180 L1170
-1 562 1539 1515 1492  .1469  .1446 1423 1401 1379
-aﬂ 814 1788 1762 1736 711 1685  .1660  .1635 1611
—aﬁi 2090 2061 2033 2005 1877 1848 1922 .1894  .1B67
-03 2389 2358 2327 2296 2266 2236 2206 .2177 2148
08 2709 2676 2643 2611 2578 2548 2514 2483 2451
-05| 3050 3015 2981 2946 2912 2877 2843 2810 2776
-0, \| 3409 3372 3336 3300 3264 23228 3192 3156 3121
I 3783 3745 3707 3669 3632 3594 3557 3520 3483
'°‘ﬁ~ A168 4129 4090 4052 4013 3974 3936 3897 3859
01 4562 4522 4483 4443 4404 4364 4325 42868  A247
-o.nl‘\ 4960 4920 4880 4840 4801 4761 4721 4681 4641

00067
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CAMPUS

Heyond A Graduate

Faculty of Health Sciences
B.Sc. (Hons) Biomedical Sciences/B.Sc. (Hons) Industrial Pharmaceutical Sciences/
B.Sc. (Hons) Cosmetic Science
Pharmacology Il / Cosmetic Pharmacology 11
IPS3213/ BCS 3213 / BMS 3213
3rd Year 2" Semester
Batch 05
End Semester SEQ Examination

ik

"‘ June 2024
9.00 am — 12.00 pm — Three Hours

CTIONS TO CANDIDATES
estion paper consists of SIX questions.
er ALL questions.
hould write legibly in black or blue ink.

(100 Marks)

the mode of action of,
etformin, (25 Marks)
i %liptin, (25 Marks)

! i%’i%ide, (25 Marks)

# imazole, (25 Marks)




00060 '

| —

I
h%s ion 02 (100 Marks)
2|.~'l hat are the adverse effects of anticancer drugs? (40 Marks)
|
I
\H [
!
l
\' i
1
I
2. l‘ J[i{t two antibiotics used as cytotoxic drugs, (20 Marks)

| E%r%ﬂy indicate the pharmacological effects of Tamoxifen in breast carcinoma, (20 Marks)

I
[

(20 Marks)

I ]

\ \J}a*e two examples for group B targeted cytotoxic drugs,
|

\

-

T

1
I
h \
|
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| 00060
H‘»
Il
\\‘l
“ estion 03 (100 Marks)
‘\l | hat is the mode of action of oestrogen? (30 Marks)
11
I
il
\ |
31LZ }_i t the clinical uses of oestrogen and its products, (10 Marks)
=
3\? )%a}-ne differences between combined pill and mini pill, (40 Marks)
\
I
(1IN
|
=
I
Il
3.4‘| What are the precautions you would like to consider during dispensing the combined oral
\h c# aceptive pills? (30 Marks)
Nﬁ
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00060 g

ti+n 04 (100 Marks)

List the drug preparations used for dermatological treatments, (25 Marks)

What is a barrier preparation? (10 Marks)

3| | What are the clinical uses of emollient? (20 Marks) .

topical antifungals used in clinical practice, (20 Marks)

=N
i
=

| Listlthe stepwise drug management of acne, (25 Marks) .
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00060
Qhestion 05 (100 Marks)
lassify the types of migraine, (20 Marks)
ame the drugs used for acute migraine. (20 Marks)
hat is the mode of action of one drug you mentioned in 5.2.? (25 Marks)
s-.at is meant by prophylaxis? (20 Marks)
Lis (15 Marks)

\
\the drugs used for prophylaxis of migraine.
|
1
1
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00060
estion 06 (100 Marks)
What is the mode of action of Benzodiazepine? (20 Marks)
List the clinical uses of benzodiazepines, (10 Marks)

Iist one example for short-acting intermediate-acting and long-acting benzodiazepines,

(30 Marks)
List the drug groups used for anxiety, (20 Marks)
What is the difference between a major analgesic and a minor analgesic? (20 Marks)

*K*k
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CINEC

CAMPUS

Heyond A Graduate

Faculty of Health Sciences

Cosmetic Science

BMS 3213/CS 3213/1PS 3213 Pharmacology 11
3" Year 2" Semester

End Semester SEQ Examination

00068

Bachelor of Science Honours in Biomedical Science/ Bachelor of Science
onours in Industrial Pharmaceutical Science/ Bachelor of Science Honours in

4" Batch
ate : 04t September 2023
ime : 09.00 a.m. —12.00 p.m. (Three Hours)

TRUCTIONS TO CANDIDATES

This question paper consists of SIX questions.

Answer ALL questions.

You should write legibly in black or blue ink.

You are not allowed to take out the examination papers.

uestion 01

.1. Deseribe the clinical uses of Benzodiazepine
.2.Deseribe action of general anesthetics

.3.Name the drugs used for the induction of anesthesia
1.4. State two drugs used to local anesthesia

uestion 02

2.1. Write an account on first and second generation antidepressants

2|2. What are the advantages of second generation drugs over first generation?
3. List the drugs for antipsychotics and clinical uses

2|4. Compare two generations of antipsychotics

Page 1 of 2

(30 marks)
(30 marks)
(20 marks)
(20 marks)

(25 marks)
(25 marks)
(25 marks)
(25 marks)




P S v e

Q\u«-stion- 03

=G r~J —

the site of action

Question 04

.1 Describe drugs used in acne
). Name two keratolytics used in Dermatology treatment
3. List the antibiotics used in the dermatology

4. List the types of steroids used in dermatitis

estion 05

[Juestion 06

Describe the,

netformin

g

1

action of Sitagliptin

side effects and storage of insulin

.|What are the two types of commercial thyroxine available in the market?
.\What is your advice to patient taking thyroxine?
.[Deseribe mode of action of one anti-thyroid drug

.|List the examples for NSAID in relieving inflammation and briefly indicate

What are the clinical uses testosterone preparations?
List two adverse effects of above

. Indicate types of immunemodulators
. Describe the mode of action of one group you mentioned in 5.3

ifference between Soluble insulin  and insulin glargine

Page 2 of 2

00068

(20 marks)
(20 marks)
(25 marks)

(35 marks)

(25 marks)
(25 marks)
(25 marks)
(25 marks)

(25 marks)
(20 marks)
(30 marks)
(25 marks)

(25 marks)
(25 marks)
(25 marks)
(25 marks)

;
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CINEC 00020

CAMPUS

Beyond A Graduate

Faculty of Health Sciences
chelor of Science (Honours) in Biomedical Sciences/ Bachelor of Science
(Honours) in Industrial Pharmaceuticl Sciences/ Bachelor of Science

(Honours) in cosmeceutical Sciences

Ethics, Research Methodology and Statistics
BMS/IPS/CS 3244

374 Year 2" Semester
Batch 04

End Semester SEQ Examination

ol

atet 13" of September 2023
ime: 09.00 am — 12.00 pm (Three Hours)

141 UCTIONS TO CANDIDATES

['hig question paper consists of SIX questions.

*|Answer ALL questions.

i

*| Y oul should write legibly in black or blue ink
1A

wiestion 01

(100 Marks)

at is *sample™? (10 marks)

. Compare the qualitative and quantitative data. (20 marks)

. |Write two examples for each data type mentioned below.

Nominal, ordinal, ratio and interval (30 marks)

1* iefly explain two probability sampling methods. (40 marks)

0 + tion 02 (100 Marks)
| ment on the analysis of following SPSS output with the developed hypothesis for

¢ fest : (30 marks)




.
Y

Tests of Normality
Kolmogorav-Smirnov? Shapira-Wilk
Statistic df Sig. Statistic df Sig.
v 231 5 200 881 5 314

.

* This is a lower bound of the true significance.
a. Lilliefors Significance Correction

2. A Biomedical scientist expected to do a toxicity analysis experiment using fish as trial

ganisms with a drug to be tested. He tested the mortality percentage of the fish after 24 hours
exposure with relevant to different concentrations of test drug in pg/L. A linear regression

analysis was run from SPSS software package, for a collected dataset.
2.1. Define the dependent and independent variables. (20 marks)

2.2.2. Comment on the following analysis results of regression analysis. (50 marks)

Model Summary®

193]
b

;‘
(=]

Adjusted R Std. Error of
Model R R Stuare Snuare the Estimate
9422 838 877 5.33791
Coefficients®
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 {Constant) 47.333 3.774 12.540 .000
toncen_drug 513 069 942 8.900 .000
kuestion 03 (100 Marks)

311/ A leeturer wanted to compare the scores for the module “Ethics, Research Methodology
Ellj\d Statisties” in two batches of CINEC students to analyze whether the mean score in two
patches are significantly different or not.

B.11.[1. What is the statistical test that she should perform to analyze the results ? (20 marks)
8.11.2. Construct the hypotheses for the test that you mentioned in 3.1.1. (20 marks)

b.1.3. If she got a p value of 0.065 by performing the test that you mentioned in 3.1.1; what

1d be her conclusion on marks of two batches of students ? (20 marks)

}.2.|State the ONE research ethic per each of following.
3.2.1. When conducting a drug testing with wistar rats

.2. When publishing a manuscript

. When giving authorships for a final research paper

£

4. When reviewing a manuscript as a reviewer (40 marks)

00020 l
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Question 04 (100 Marks)

4.1. A university is analyzing the performance of the students, based on the duration of the
study for the module of statistics. The three groups were prepared based on the time spent on
studying daily; low (Less than 1 hour), middle (less than 5 hours) and high (less than 12 hours).
University is required to check whether category high perform well during the examination.

Apply 5% confidence interval.

Category Low Middle High
Sample size 7 9 8

Mean 75.71 7974 7571
Standard Deviation | 17.63 17.63 17.63

4{1.1. Mention the null and alternative hypothesis. (20 marks)

o h th n

anti

hypothesis for the above research question?

4. State two types of data summarization methods for each the followings

4/1.2. Complete the following table based on the provided information and Find the F value.
(60 marks)
SJource SS df MS F
Between 1902
Within
Total 5288
4.1.3. State the conclusion. (20 marks)

Y

Juestion 05 (100 Marks)

.1. What are the steps of scientific method? (20 marks)
.2. Mention FRIENDS framework on developing a good research topic. (20 marks)
-3} List five characteristics of a good hypotheses. (20 marks)
4

A researcher is conducting an experiment to find whether a plant extract A has better

microbial property over the commercially available soap (B). Write the null and alternative

(40 marks)
Duestion 06 (100 Marks)
T. 1. |State the basic 3 types of Epidemiological study designs (30 marks)

2. Briefly describe the following diagrams regarding the epidemiological studies (20 marks)
i3

Briefly describe the Retrospective Cohort Study according to the timeline (30 marks)

(20 marks)
4.1 Numerical Summaries

b|4.2. Graphical Summaries
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F-table of Critical Values of &= 0,05 for F(df1, df2)

DFI=1

5

3

4

3

b

7

§

9

10

12

15

20

24 3 40 60 120 =

DY

=1

L¥ I ¥ N

1181

1013

|

46!

9.55

6.94

5.09

161 45 199.30 21571

9.28
6.59
541

24

Lo,

A
6.39
519

9.01
6.26
5.0

§.54
6.16
495

8.89
6.09

188

8.8
6.04
482

§.81
6.00
4.7

38 230.16 23399 236.77 23888 240.34 24188

19.00 19.16 19.25 19.30 19.33 19.35 19.37 1938 19.40

8.79
5.96
41

2391 24595 24801 240.05 230,10 251,14 23220 25325 23451
1941 19.43 19.45 19.45 19.46 19.47 19.48 19.49 19.50
8.59

84
591
4.63

§.10
5.86
4.62

§.66
5.80
4.36

8.64
n
453

§.62
5.15

450

.12

446

§.57
5.69
443

§.55
5.66
440

§.33
163
437

A — N - - B R Y

10

| 599

559
532
512
496

5.14
474
446
4.26
4.10

476
435
407
3.86
in

453
4.12
384
3.63
3.48

.39
397
3.69
348
3.33

428
187
358
337
in

411
379
3.50
329
314

4.15
38
34
323
3.0

4.10
3.68
3.39
318
3.00

4.06
3.64
3.35
AL
298

4.00
357
328
3.07
291

1%
131
32
301
283

3.87
34
3.15

294

271

38
34
312
2%
2N

3fl
338
3.08
286
2.10

in
3
304
283
2.66

3N
330
301
21

2.6

370
i
291
275

2.58

167
33
19
21
2.5

1
i
13

15

48
AT
467

i £ 3

14

454

398
3.89
38t
3N
3.68

159
349
4l
334
329

3.36
326
3.18
311
3.06

320
3
3.03
296
290

3.09
3.00
192
2.85
219

3.01
291
283
2.16
211

29
18
27
27
264

290 2.85

280
21
2.65
259

1M
269

260

253
248

21
262
253
246
240

2.65
2.4

246

239
2.33

261
251
242
235
209

25
247
238
23

228

25
243
23
227
20

249
238

1230

n

2.16

245
13
225
218
211

230
230
221
213
207

(3

t

16
17
18
19
20

Hee

i
445

e R

s
438

| 435

3.63
359
355
3.8
349

34

320
316
33
310

301
256
293
290
287

2.85

281

21
2
211

214
270
2.66
2.63
2.60

2.66
2.61
2.58
254
251

259
255
251
248
2.4

154
249
246

242} 1

139

24

51238

H
31
228

3 o

2.3
231
20

2.3

220

2.28
223
219
216
2.12

2.4

21%
215
21
2.08

219
215
211
20
204

215
210
2.06
203
1.99

1
2.06
2.02
1.98
1.95

2.06
201
197
1.93
1.90

201
1.96
192
1.88
1.84

21
13
23
14
25

-

431
A
428

|4

424

347
34

LE

340
3.39

3.07
3.05
3.03
3.0
299

284
282
2.80
218
276

268
2.66
2.64
262
260

257

A L
L Ly

249
246
24
242
240

242
240
iy
236
24

237
234
132

S I
e
L= T === ]

t2
[
wr

23

(]
S e
oh DO

5 218

215
2.13
211
209

210
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