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1. REMEMBER

Skill Demonstrated

Question Ques. / Verbs for tests

Ability to recall of information like, facts,
conventions, definitions, jargon, technical
terms, classifications, categories, and criteria
ability to recall methodology and procedures,
abstractions, principles, and theories in the field
knowledge of dates, events, places

mastery of subject matter

list, define, describe, state, recite, recall, identify,
show, label, tabulate, quote, name, who, when,
where, etc.

Sample Questions:
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State Ohm’s law

List the physical and chemical properties of silicon
List the components of A/D converter
List the arithmetic operators available in C in increasing order of

precedence.

Define the purpose of a constructor.

Define the terms: Sensible heat, Latent heat and Total heat of evaporation

List the assembler directives.

Describe the process of galvanization and tinning

Write truth table and symbol of AND, OR, NOT, XNOR gates

Define the terms: Stress, Working stress and Factor of safety.

What is the difference between declaration and definition of a

variable/function?

List the different storage class specifiers in C.

What is the use of local variables?
What is a pointer to a pointer?

What are the valid places for the keyword “break” to appear?

What is a self-referential structure?




2. UNDERSTAND

Skill Demonstrated Question Ques / Verbs for tests

understanding information describe, explain, paraphrase, restate, associate,
grasp meaning contrast, summarize, differentiate interpret, discuss
translate knowledge into new context
interpret facts, compare, contrast
order, group, infer causes

predict consequences

Sample Questions:
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Explain the importance of sustainability in Engineering design

Explain the behaviour of PN junction diode under different bias conditions
Describe the characteristics of SCR and transistor equivalent for a SCR

Explain the terms: Particle, Rigid body and Deformable body giving two
examples for each.

How many values of the variable num must be used to completely test all
branches of the following code fragment?

if (num>0)

if (value<25)

{

value=10*num;

if(num<12)

value=value/10;

3

else

Value=20*num;

else

Value=30*num

Discuss the effect of Make in India initiative on the Indian manufacturing
Industry.

Summarise the importance of ethical code of conduct for engineering
professionals

Explain the syntax for ‘for loop’.

What is the difference between including the header file with-in angular
braces < > and double quotes “ ”?

What is the meaning of base address of the array?

What is the difference between actual and formal parameters?

Explain the different ways of passing parameters to the functions.

Explain the use of comma operator (,).

Differentiate between entry and exit controlled loops.

How is an array different from linked list?



3. APPLY

Skill Demonstrated Question Ques / Verbs for tests

e use information calculate, predict, apply, solve, illustrate, use,

e use methods, concepts, laws, theories in new demonstrate, determine, model, experiment, show,
situations examine, modify

e solve problems using required skills or
knowledge

e Demonstrating correct usage of a method or
procedure

Sample Questions:

1.

Model and realize the following behaviors using diodes with minimum number
of digital inputs.
i.  Turning on of a burglar alarm only during night time when the locker

door is opened.

ii.  Providing access to an account if either date of birth or registered
mobile number or both are correct.

iii.  Updating the parking slot empty light in the basement of a shopping
mall.

One of the resource persons needs to address a huge crowd (nearly 400

members) in the auditorium. A system is to be designed in such a way that

everybody attending the session should be able to hear properly and clearly

without any disturbance. Identify the suitable circuit to boost the voice signal

and explain its functionality in brief.

A ladder 5.0 m long rests on a horizontal ground & leans against a smooth

vertical wall at an angle 200 with the vertical. The weight of the ladder is 900

N and acts at its middle. The ladder is at the point of sliding, when a man

weighing 750 N stands on a rung 1.5 m from the bottom of the ladder.

Calculate the coefficient of friction between the ladder & the floor.

A ball is dropped from 6 meters above a flat surface. Each time the ball hits

the surface after falling a distance h, it rebounds a distance rh. What will be

the total distance the ball travels in each of the following cases.

(@) r>1 (b) O<r<1 (c) r=1

The region bounded by the curves y=e”((-1)/x),y=0,x=1, and x=5 is rotated
about the x-axis. Use Simpson’s Rule with n=8 to estimate the volume of the
resulting solid.

An electric train is powered by machine which takes the supply from 220 V DC
rail running above the train throughout. Machine draws current of 100 A from
the DC rail to account for high torque during starting and runs at 700 r.p.m
initially. Calculate the new speed of the train once it picks up the speed where
the torque output required is only 70% of starting torque. Assume the motor
has a resistance of 0.1Q across its terminals.




7. Write an algorithm to implement a stack using queue.

8. A single array A[1..MAXSIZE] is used to implement two stacks. The two stacks
grow from opposite ends of the array. Variables top1 and top2 (topl< top2)
point to the location of the topmost element in each of the stacks. What is the
condition for “stack full”, if the space is to be used efficiently.

9. Consider the following table of arrival time and burst time for three processes
PO, P1 and P2.

Process Arrival time Burst Time

PO 0 ms 9 ms

P1 1 ms 4 ms

P2 2 ms 9 ms
The pre-emptive shortest job first scheduling algorithm is used. Scheduling is
carried out only at arrival or completion of processes. What is the average
waiting time for the three processes?

10. A CPU generates 32-bit virtual addresses. The page size is 4 KB. The processor
has a translation look- aside buffer (TLB) which can hold a total of 128-page
table entries and is 4-way set associative. What is the minimum size of the TLB
tag?

4. ANALYZE

Skill Demonstrated Question Ques / Verbs for tests

e break down a complex problem into parts. classify, outline, break down, categorize, analyse,
e Identify the relationships and interaction diagram, illustrate, infer, select

between the different parts of complex problem

Sample Questions:

1.

A class of 10 students consists of 5 males and 5 females. We intend to train a
model based on their past scores to predict the future score. The average
score of females is 60 whereas that of male is 80. The overall average of the
class is 70. Give two ways of predicting the score and analyse them for fitting
model.

Suppose that we want to select between two prediction models, M1 and M2.
We have performed 10 rounds of 10-fold cross-validation on each model,
whereas the same data partitioning in round one is used for both M1 and M2.
The error rates obtained for M1 are 30.5, 32.2, 20.7, 20.6, 31.0, 41.0, 27.7,
26.0, 21.5, 26.0. The error rates for M2 are 22.4, 14.5, 22.4, 19.6, 20.7, 20.4,
22.1, 19.4, 16.2, 35.0. Comment on whether one model is significantly better
than the other considering a significance level of 1%.

Return statement can only be used to return a single value. Can multiple
values be returned from a function? Justify your answer.

Bob wrote a program using functions to find sum of two numbers whereas Alex
wrote the statements to find the sum of two numbers in the main() function
only. Which of the two methods is efficient in execution and why?

Carly wants to store the details of students studying in 1st year and later on
wishes to retrieve the information about the students who score the highest
marks in each subject. Specify the scenario where the data can be organized
as a single 2-D array or as multiple 1-D arrays.

Dave is working on a Campus Management Software but is unable to identify
the maximum number of students per course. He decided to implement the
same using arrays but discovered that there is memory wastage due to over-
provisioning. Which method of memory storage should be used by Dave and
how it can be implemented using C?



7. Albert is working on a 32-bit machine whereas Julie is working on a 64-bit
machine. Both wrote the same code to find factorial of a number but Albert is
unable to find factorial of a number till 9 whereas Julie is able to find the
factorial of higher number. Identify the possible reason why Albert is unable to
find the factorial. Suggest some changes in the code so that Albert can handle
bigger inputs.

8. While writing a C code, the problem faced by the programmers is to find if the
parenthesis is balanced or not. Write an algorithm to check if the parenthesis
in C code are balanced. Initially your code should work for balanced { and }
braces.

9. Swapping of the data in a linked list can be performed by swapping the
contents in the linked list. Can the contents of a linked list be swapped
without actually swapping the data?

5. EVALUATE
Skill Demonstrated Question Ques / Verbs for tests
e compare and discriminate between ideas assess, decide, choose, rank, grade, test, measure,
e assess value of theories, presentations defend, recommend, convince, select, judge,
e make choices based on reasoned argument support, conclude, argue, justify, compare,
e verify value of evidence summarize, evaluate
e  recognize subjectivity
e use of definite criteria for judgments
6. CREATE
Skill Demonstrated Question Ques / Verbs for tests
e use old ideas to create new ones design, formulate, build, invent, create, compose,
e Combine parts to make (new) whole, generate, derive, modify, develop, integrate

e generalize from given facts
e relate knowledge from several areas
e predict, draw conclusions

Both higher order cognitive skills ‘Evaluate’ and ‘Create’ are difficult to assess in
time-limited examinations. These need to be assessed in variety of student works
like projects, open ended problem- solving exercises etc. Typical examples of
problem statements or need statements which need higher order abilities to solve
are given below

Sample Problem / Need statements:

1.  Automatic tethering of milking machine to the udder of a cow. A milk diary
wants to automate the milking process. The milking process involves attaching
the milking cups to the teats. Design a system for the same.

2. An electric vehicle uses LIoN batteries. The batteries have to be charged and
get discharged during use.

The batteries require continuous monitoring during charging and discharging
so that they remain healthy and yield a long life. Design a system to monitor
and manage the health of the batteries.

3. A Biotech industry needs automation for filling its product into 20 ltr bottles.
Design a system to meter the flow into the bottles so that each bottle has 20
ltr of the liquid. There will be more than one filling station and the system
has to monitor all the filling stations as well as keep count of the total
production on a daily basis.

4. Microwave Doppler radar with a range of 9m are available for motion
detection. Design a surround view monitoring system for a 3 wheeler to
detect human obstacles while the vehicle is in motion.

5. Design a system to assist the driver by using cameras to detect lane markers
and pedestrians while the vehicle is in motion.



Develop a small size USB 2.0 / 3.0 CMOS camera system which can be used for
industrial inspection, medical applications, microscopy, etc. The system
should be able to capture the image quickly and be able to process the
captured image and then store it also
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