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General Instructions

1. Answers to this Paper must be written on the paper provided separately.

2. You will not be allowed to write during the first 15 minutes.

3. This time is to be spent in reading the question paper.

4. The time given at the head of this Paper is the time allowed for writing
the answers.

5. Attempt all questions from Section A and any four questions from Section B.

6. The intended marks for questions or parts of questions are given in brackets[ ].

1(i). Time management is crucial for entrepreneurs to:

(a) ensure personal leisure time.
(b) efficiently allocate time to various tasks and enhance productivity.
(c) impress investors with a busy schedule.
(d) avoid hiring too many employees.

Correct Answer: (b) efficiently allocate time to various tasks and enhance productivity.

Solution:

Step 1: Understanding the Concept:
Time management is the process of organizing and planning how to divide your time between
specific activities.
For entrepreneurs, who often handle multiple roles, managing time effectively is essential for
the survival and growth of their business.

Step 2: Detailed Explanation:
Option (a) is a secondary benefit but not the primary reason for ”entrepreneurial” time man-
agement.
Option (b) directly addresses the core goal of time management: optimization of effort to
achieve maximum output (productivity).
Option (c) is a superficial goal and does not contribute to business efficiency.
Option (d) is unrelated, as hiring depends on workload and scale, not just time management.

Step 3: Final Answer:
Effective time management allows entrepreneurs to prioritize high-value tasks, meet deadlines,
and improve overall productivity, making (b) the correct choice.
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� Quick Tip

Remember the Pareto Principle (80/20 rule): 80% of results come from 20% of activi-
ties. Effective time management helps identify that vital 20%.

1(ii). Which of the following pairs is NOT a part of the 7C’s of communication?

(a) Completeness and Conciseness
(b) Consideration and Clarity
(c) Concreteness and Courtesy
(d) Confinement and Conduciveness

Correct Answer: (d) Confinement and Conduciveness

Solution:

Step 1: Understanding the Concept:
The 7C’s of communication provide a checklist for making oral and written messages effective.
These are: Clear, Concise, Concrete, Correct, Coherent, Complete, and Courteous.

Step 2: Detailed Explanation:
Options (a), (b), and (c) all contain elements that are part of the standard 7C’s (Clarity and
Consideration are often grouped similarly in different versions of the framework).
However, ”Confinement” (restricting) and ”Conduciveness” (making something likely) are not
part of this specific communication framework.
Effective communication aims for openness and clarity, which is the opposite of ”confinement”.

Step 3: Final Answer:
Since ”Confinement and Conduciveness” are not recognized as part of the 7C’s model, option
(d) is the correct answer.

� Quick Tip

A quick mnemonic to remember the 7C’s: ”C-4, C-2, C-1” (Clear, Concise, Concrete,
Correct, Coherent, Complete, Courteous).

1(iii). Ravi puts in consistent hard work to win the Best Student Award at the
end of the year. What type of motivation does this represent?

(a) Internal
(b) External
(c) Both Internal and External
(d) Not any specific type of motivation
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Correct Answer: (b) External

Solution:

Step 1: Understanding the Concept:
Motivation is generally categorized into two types:
1. Internal (Intrinsic): Motivation driven by personal satisfaction or internal rewards.
2. External (Extrinsic): Motivation driven by outside rewards such as money, grades, or
awards.

Step 2: Detailed Explanation:
In the given scenario, Ravi is working hard specifically to win an ”award”.
An award is a tangible, external recognition provided by others (school/teachers).
Because his primary driver is a reward coming from outside himself, it is classified as external
motivation.

Step 3: Final Answer:
The pursuit of an award is a classic example of extrinsic or external motivation. Therefore,
option (b) is correct.

� Quick Tip

If the person does the task because they ”love it”, it is Internal. If they do it for a
”prize”, it is External.

1(iv). By which method can we know that the receiver has understood the message?

(a) Transmitter
(b) Feedback
(c) Message
(d) Listening

Correct Answer: (b) Feedback

Solution:

Step 1: Understanding the Concept:
Communication is a cyclic process involving a sender, a message, a channel, and a receiver.
The cycle is only complete when the sender knows the message has been received and inter-
preted correctly.

Step 2: Detailed Explanation:
Feedback is the response provided by the receiver to the sender.
It allows the sender to gauge whether the intended meaning was understood.
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Without feedback, communication is one-way and prone to misunderstanding.

Step 3: Final Answer:
Feedback is the specific mechanism used to confirm understanding in the communication cycle.
Thus, (b) is the correct option.

� Quick Tip

Effective feedback should be specific, timely, and constructive to ensure the communi-
cation loop is successful.

1(v). Which of the following sentences contains an adverb?

(a) Sita drinks milk every day.
(b) Ram gifted me a new pen.
(c) I opened the door lock.
(d) Reema is 5-feet tall.

Correct Answer: (a) Sita drinks milk every day.

Solution:

Step 1: Understanding the Concept:
An adverb is a word (or phrase) that modifies a verb, an adjective, or another adverb.
It often answers questions like How?, When?, Where?, or To what extent?.

Step 2: Detailed Explanation:
In sentence (a), ”every day” functions as an adverbial phrase of frequency, modifying the verb
”drinks” by telling us how often she drinks milk.
In (b), ”new” is an adjective.
In (c), there are only nouns and a verb.
In (d), ”5-feet” modifies the adjective ”tall”, but in general linguistic tests for basic levels,
”every day” is the most prominent adverbial indicator here.

Step 3: Final Answer:
Sentence (a) contains the adverbial phrase ”every day”, making it the correct choice.

� Quick Tip

Common adverbs of frequency include: always, never, daily, often, and phrases like
”every day”.
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1(vi). Using abbreviations in communication leads to which type of communication
barrier?

(a) Linguistic
(b) Physical
(c) Cultural
(d) Organisational

Correct Answer: (a) Linguistic

Solution:

Step 1: Understanding the Concept:
Communication barriers are obstacles that prevent the message from being understood cor-
rectly.
Linguistic (or Semantic) barriers arise from differences in language, vocabulary, or the use of
jargon/abbreviations.

Step 2: Detailed Explanation:
Abbreviations are shorthand forms of words. If the receiver does not know the specific meaning
of an abbreviation (e.g., using ”ASAP” or ”POV” with someone unfamiliar with them), the
language itself becomes the obstacle.
Physical barriers relate to environment (noise).
Cultural barriers relate to values and social norms.
Organisational barriers relate to hierarchy and company rules.

Step 3: Final Answer:
Because abbreviations relate to the choice of words and language clarity, they fall under Lin-
guistic barriers. Option (a) is correct.

� Quick Tip

To avoid linguistic barriers, always use simple language and avoid technical jargon or
unexplained abbreviations when speaking to a general audience.

1(vii). Which of the following is NOT an element of the communication cycle?

(a) Channel
(b) Receiver
(c) Time
(d) Sender

Correct Answer: (c) Time

Solution:
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Step 1: Understanding the Concept:
The standard communication cycle consists of specific components: Sender, Encoding, Mes-
sage, Channel (Medium), Decoding, Receiver, and Feedback.

Step 2: Detailed Explanation:
(a) Channel: The medium through which the message is sent (e.g., email, phone).
(b) Receiver: The person for whom the message is intended.
(d) Sender: The person who initiates the message.
While communication happens over ”Time”, it is not considered a structural ”element” or com-
ponent of the communication cycle model itself.

Step 3: Final Answer:
Time is a contextual factor, not a structural element of the communication cycle. Thus, (c) is
the correct answer.

� Quick Tip

The core elements are often remembered as SMCR: Sender, Message, Channel, Re-
ceiver.

1(viii). What does a straight body posture show?

(a) Pride
(b) Professionalism
(c) Confidence
(d) Humility

Correct Answer: (c) Confidence

Solution:

Step 1: Understanding the Concept:
Body language (Kinesics) is a form of non-verbal communication. Posture refers to how we
hold our bodies while standing or sitting.

Step 2: Detailed Explanation:
A straight, upright body posture is universally recognized as a sign of self-assurance and con-
fidence.
Slouching often indicates boredom or lack of interest, while an overly stiff posture might indi-
cate tension.
While it can be part of professionalism, ”confidence” is the most direct attribute displayed by
a straight posture in non-verbal studies.

Step 3: Final Answer:
Standing straight with shoulders back is a sign of being confident. Option (c) is the correct
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answer.

� Quick Tip

Maintain a straight posture and make eye contact during interviews to project confi-
dence and reliability.

1(ix). Which of the following terms refers to transferring files from the Internet to
a computer?

(a) Uploading
(b) Downloading
(c) Streaming
(d) Browsing

Correct Answer: (b) Downloading

Solution:

Step 1: Understanding the Concept:
Data transfer between a local computer and a remote server (Internet) involves specific termi-
nology based on the direction of the flow.

Step 2: Detailed Explanation:
1. Downloading: Receiving data from a remote system (server) to a local system (computer).
2. Uploading: Sending data from a local system to a remote system.
3. Streaming: Receiving data over the internet in a continuous flow without saving a perma-
nent copy first.
4. Browsing: Looking through information on the internet.
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Step 3: Final Answer:
The process of transferring files from the Internet to a local computer is called downloading.
Therefore, (b) is correct.

� Quick Tip

Think of the Internet as ”up” (the cloud) and your computer as ”down”. Moving files
from the cloud to you is ”Down-loading”.

1(x). Which of the following is NOT a communication barrier?

(a) Linguistic barrier
(b) Interpersonal barrier
(c) Financial barrier
(d) Organisational barrier

Correct Answer: (c) Financial barrier

Solution:

Step 1: Understanding the Concept:
Communication barriers are factors that interfere with the effective exchange of information.
They are usually categorized by their nature (physical, psychological, etc.).

Step 2: Detailed Explanation:
(a) Linguistic: Problems with language or vocabulary.
(b) Interpersonal: Problems between individuals, such as lack of trust or prejudice.
(d) Organisational: Barriers created by complex hierarchies or lack of clarity in roles.
(c) Financial: While lack of money might prevent someone from buying a phone, ”Financial”
is not a standard category in communication theory that describes how a message is distorted
or blocked during the transmission process.

Step 3: Final Answer:
Financial status is a socio-economic factor but not a functional barrier to the communication
process itself. Option (c) is correct.

� Quick Tip

Barriers are usually grouped as: Physical, Linguistic/Semantic, Cultural, Organiza-
tional, and Interpersonal/Psychological.
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1(xi). Identify the type of communication shown in the image given below:

(a) Written communication
(b) Visual communication
(c) Oral communication
(d) Verbal communication

Correct Answer: (b) Visual communication

Solution:

Step 1: Understanding the Concept:
Communication types include Verbal (oral/written) and Non-verbal (gestures, signs, body lan-
guage).

Step 2: Detailed Explanation:
The image displays a set of symbols and icons (No Parking, Danger, No Mobile Phones, etc.).
These signs convey information through images, symbols, and graphics rather than through
spoken words or long written text.
This is the definition of visual communication.

Step 3: Final Answer:
Since the information is conveyed through signs and symbols, it is classified as visual commu-
nication. Option (b) is correct.

� Quick Tip

Visual communication is powerful because it can often transcend language barriers
(e.g., a ”No Smoking” sign is understood globally).

1(xii). Assertion (A): Time management is crucial for effective self-management.
Reason (R): Proper time management ensures that all tasks are completed on time
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without stress.

(a) (A) is true and (R) is false.
(b) (A) is false and (R) is true.
(c) Both (A) and (R) are true and (R) is the correct explanation of (A).
(d) Both (A) and (R) are true, but (R) is not the correct explanation of (A).

Correct Answer: (c) Both (A) and (R) are true and (R) is the correct explanation of (A).

Solution:

Step 1: Understanding the Concept:
Assertion-Reason questions test the factual correctness of two statements and the logical link
between them.

Step 2: Detailed Explanation:
Assertion (A) states that time management is crucial for self-management. This is true because
self-management involves controlling one’s own actions and schedules.
Reason (R) explains why it is crucial: it leads to task completion and stress reduction. This is
also factually true.
Does (R) explain (A)? Yes, the reason why time management is ”crucial” for managing oneself
is precisely because it allows for orderly, stress-free productivity.

Step 3: Final Answer:
Both statements are true and linked logically. Therefore, (c) is the correct option.

� Quick Tip

To test Assertion-Reason questions, read the Assertion, add the word ”because”, and
see if the Reason naturally completes the sentence logically.

2(i)(a). refers to the physical components of a computer system. [Soft-
ware / Hardware]

(A) Software
(B) Hardware

Correct Answer: (B) Hardware

Solution:

Step 1: Understanding the Concept:
A computer system is broadly divided into two main categories: Hardware and Software.
Hardware consists of the tangible, physical parts that make up the computer.
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Software consists of the intangible instructions and programs that tell the hardware what to do.

Step 2: Detailed Explanation:
The physical components of a computer, such as the CPU, monitor, keyboard, mouse, and
internal circuitry, can be touched and felt.
These are collectively termed as ”Hardware”.
In contrast, Software refers to applications like Word, Operating Systems, or games which are
digital.

Step 3: Final Answer:
Since the question asks for physical components, Hardware is the correct term.

� Quick Tip

A simple way to remember: If you can kick it or touch it, it is Hardware. If you can
only see it on the screen, it is Software.

2(i)(b). is the skill of managing financial resources and ensuring the
profitability of the business. [Marketing / Financial Literacy]

(A) Marketing
(B) Financial Literacy

Correct Answer: (B) Financial Literacy

Solution:

Step 1: Understanding the Concept:
Running a business requires various skill sets, including the ability to handle money and the
ability to sell products.

Step 2: Detailed Explanation:
Financial Literacy involves understanding how money works, including budgeting, investing,
managing debt, and accounting for profits and losses.
This skill is essential for ensuring that a business remains profitable and sustainable.
Marketing, on the other hand, is the activity of promoting and selling products or services.

Step 3: Final Answer:
Managing financial resources directly relates to Financial Literacy.
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� Quick Tip

Financial Literacy is not just for accountants; every entrepreneur needs it to track their
”bottom line” (net profit).

2(i)(c). is the ability to stay organised and maintain a structured ap-
proach to work. [Time Management / Planning Skills]

(A) Time Management
(B) Planning Skills

Correct Answer: (B) Planning Skills

Solution:

Step 1: Understanding the Concept:
Effective work performance relies on organizing tasks and resources efficiently.

Step 2: Detailed Explanation:
Planning Skills involve the ability to think ahead, set goals, and define the specific steps needed
to achieve them in an organized manner.
It provides the ”structure” for the work.
While Time Management is related, it specifically focuses on how much time is spent on specific
activities to increase efficiency.
The ”structured approach” and ”staying organized” keywords align most closely with Planning
Skills.

Step 3: Final Answer:
The ability to maintain a structured approach is defined as Planning Skills.

� Quick Tip

Planning is ”What” and ”How” you will do things; Time Management is ”When” you
will do them.

2(i)(d). Effective communication requires both, the speaker, and the to
be actively engaged. [leader / listener]

(A) leader
(B) listener

Correct Answer: (B) listener
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Solution:

Step 1: Understanding the Concept:
Communication is a two-way process involving the exchange of information between a sender
(speaker) and a receiver (listener).

Step 2: Detailed Explanation:
For communication to be effective, the message must not only be sent but also correctly re-
ceived and understood.
This requires the listener to pay attention, process the information, and provide feedback.
If the listener is passive or distracted, the communication cycle breaks down.

Step 3: Final Answer:
Engagement is required from both the speaker and the listener.

� Quick Tip

Active listening involves nodding, making eye contact, and asking clarifying questions
to show engagement.

2(i)(e). The is responsible for encoding and transmitting the message in
the communication process. [receiver / sender]

(A) receiver
(B) sender

Correct Answer: (B) sender

Solution:

Step 1: Understanding the Concept:
The communication cycle consists of several elements: Sender, Message, Encoding, Channel,
Receiver, and Decoding.

Step 2: Detailed Explanation:
The Sender is the person who initiates the communication.
Encoding is the process where the sender converts thoughts into words, symbols, or gestures.
Transmitting is the act of sending that encoded message through a medium.
The Receiver’s role is to decode and understand the message.

Step 3: Final Answer:
The sender is the one who encodes and transmits the message.
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� Quick Tip

Think of the Sender as the ”Source” and the Receiver as the ”Destination”.

2(ii)(a). State True or False: Deep breathing exercises can help manage stress.

Correct Answer: True

Solution:

Step 1: Understanding the Concept:
Stress management involves techniques intended to equip a person with effective coping mech-
anisms for dealing with psychological stress.

Step 2: Detailed Explanation:
Deep breathing (diaphragmatic breathing) triggers the body’s relaxation response.
It helps lower the heart rate and reduce the levels of cortisol (the stress hormone) in the blood.
Therefore, it is a scientifically recognized tool for managing immediate stress and anxiety.

Step 3: Final Answer:
The statement is True.

� Quick Tip

Techniques like the ”4-7-8” breathing method are excellent for instant stress relief dur-
ing exams.

2(ii)(b). State True or False: Self-management involves managing time and tasks
only.

Correct Answer: False

Solution:

Step 1: Understanding the Concept:
Self-management is a broad term that refers to the ability to regulate one’s emotions, thoughts,
and behaviors in different situations.

Step 2: Detailed Explanation:
While managing time and tasks is a significant part of self-management, it is not the ”only”
part.
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Self-management also includes:
1. Self-motivation.
2. Emotional intelligence/regulation.
3. Goal setting.
4. Personal hygiene and grooming.
5. Problem-solving.

Step 3: Final Answer:
The statement is False because it is too restrictive.

� Quick Tip

In exams, words like ”only” or ”always” often indicate a false statement in complex
subjects.

2(ii)(c). State True or False: Entrepreneurs should always rely on their own in-
stincts rather than seeking advice from others.

Correct Answer: False

Solution:

Step 1: Understanding the Concept:
Entrepreneurship involves calculated risk-taking and decision-making.

Step 2: Detailed Explanation:
While intuition (instinct) is valuable, successful entrepreneurs also rely on market research,
data, and mentorship.
Seeking advice from industry experts, consultants, or experienced peers helps avoid common
pitfalls and provides new perspectives.
Relying ”always” and ”only” on instinct can lead to biased or ill-informed decisions.

Step 3: Final Answer:
The statement is False.

� Quick Tip

Networking and mentorship are considered critical success factors for modern en-
trepreneurs.
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2(ii)(d). State True or False: Non-verbal communication is just as important as
verbal communication.

Correct Answer: True

Solution:

Step 1: Understanding the Concept:
Communication consists of verbal (words) and non-verbal (body language, tone, gestures) ele-
ments.

Step 2: Detailed Explanation:
Studies (like Mehrabian’s rule) suggest that a large percentage of our message is conveyed
through tone of voice and body language rather than just words.
Non-verbal cues can reinforce, contradict, or substitute for verbal messages.
For example, saying ”I am happy” while frowning sends a confusing and likely negative message.

Step 3: Final Answer:
The statement is True.

� Quick Tip

Your body language speaks before you do. Maintain good posture and a smile during
interactions.

2(ii)(e). State True or False: Effective communication is the responsibility of the
speaker only.

Correct Answer: False

Solution:

Step 1: Understanding the Concept:
Communication is a collaborative effort between the sender and the receiver.

Step 2: Detailed Explanation:
While the speaker must ensure clarity and correct encoding, the receiver must practice active
listening and provide feedback.
If the receiver is not listening or fails to clarify doubts, the communication fails regardless of
how good the speaker is.
Therefore, it is a shared responsibility.
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Step 3: Final Answer:
The statement is False.

� Quick Tip

Feedback is the final step that ensures the message was received as intended.

3(i). What role does time management play in working independently?

Correct Answer: Time management allows an individual to prioritize tasks, meet deadlines
without supervision, and maintain a high level of productivity and discipline.

Solution:

Step 1: Understanding the Concept:
Working independently means operating without constant direct supervision or a rigid external
schedule.

Step 2: Detailed Explanation:
In an independent work environment, time management is the backbone of success because:
1. Prioritization: It helps the individual distinguish between urgent and important tasks.
2. Meeting Deadlines: Without a boss hovering, the individual must allocate enough time
to finish projects on schedule.
3. Avoiding Procrastination: Good time management techniques (like the Pomodoro tech-
nique) help maintain focus and momentum.
4. Efficiency: It ensures that resources are used optimally, leading to better results with less
effort.

Step 3: Final Answer:
Time management ensures that an independent worker remains disciplined, productive, and
capable of delivering quality results within the required timeframe.

� Quick Tip

Use tools like ”To-Do lists” or digital calendars to manage your time effectively when
working solo.

3(ii). State one difference between formal communication and informal commu-
nication.
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Correct Answer: Formal communication follows official channels and pre-defined rules, whereas
informal communication flows freely in any direction without following a fixed hierarchy.

Solution:

Step 1: Understanding the Concept:
Communication within an organization or social group can be categorized based on its style
and structure.

Step 2: Detailed Explanation:
Formal Communication:
- It is professional and usually documented (e.g., emails, official reports, memos).
- It follows the organizational hierarchy (e.g., subordinate to manager).
Informal Communication:
- It is casual and social (e.g., ”water cooler” talk, casual chats, rumors).
- It does not follow a specific path and is often much faster.

Step 3: Final Answer:
A primary difference is that formal communication is task-oriented and structured, while in-
formal communication is relation-oriented and spontaneous.

� Quick Tip

Formal communication is the ”Skeleton” of an organization, while informal communica-
tion is the ”Blood” that keeps morale high.

3(iii). What is the advantage of using cloud storage?

Correct Answer: The main advantage of cloud storage is that data can be accessed from any
device with an internet connection, providing great flexibility and ease of data backup.

Solution:

Step 1: Understanding the Concept:
Cloud storage is a model of computer data storage in which digital data is stored in logical
pools on remote servers managed by providers.

Step 2: Detailed Explanation:
Key advantages include:
1. Accessibility: Users can access files from a laptop, smartphone, or tablet anywhere in the
world.
2. Data Recovery: Since data is stored off-site, it is safe from local hardware failures (like a
crashed hard drive).
3. Cost-efficiency: Reduces the need for buying expensive physical storage hardware.
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4. Collaboration: Multiple users can edit the same document in real-time.

Step 3: Final Answer:
Cloud storage offers universal accessibility and automatic data backup, making it highly con-
venient for modern users.

� Quick Tip

Popular cloud storage examples include Google Drive, Dropbox, and OneDrive.

3(iv). Why are green skills important in the modern workplace?

Correct Answer: Green skills are important because they enable the workforce to support
sustainable development and help businesses transition to eco-friendly and resource-efficient
practices.

Solution:

Step 1: Understanding the Concept:
Green skills refer to the knowledge, abilities, values, and attitudes needed to live in, develop,
and support a sustainable and resource-efficient society.

Step 2: Detailed Explanation:
They are crucial in the modern workplace due to:
1. Environmental Protection: Reducing carbon footprints and waste helps combat climate
change.
2. Economic Transition: Many industries are moving toward renewable energy and ”green”
technology, creating a demand for these skills.
3. Compliance: Companies must adhere to strict environmental regulations and laws.
4. Social Responsibility: Modern consumers prefer brands that are environmentally con-
scious.

Step 3: Final Answer:
Green skills ensure that modern economic growth does not come at the cost of the planet’s
future.

� Quick Tip

Green skills include everything from waste management and recycling to energy audit-
ing and sustainable farming.
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3(v). How does active listening contribute to effective communication?

Correct Answer: Active listening ensures that the listener fully understands the message,
reduces the chances of misunderstanding, and builds rapport and trust between the parties.

Solution:

Step 1: Understanding the Concept:
Active listening is a way of listening and responding to another person that improves mutual
understanding.

Step 2: Detailed Explanation:
It contributes to effectiveness by:
1. Clarity: It helps the listener grasp the hidden meanings or nuances in a message, leading
to better decoding.
2. Meaningful Feedback: An active listener can provide relevant feedback, which completes
the communication cycle.
3. Reducing Conflict: Many conflicts arise from poor listening; active listening minimizes
these errors.
4. Empathy: It shows the speaker that they are valued, encouraging more open and honest
communication.

Step 3: Final Answer:
Active listening transforms a one-way broadcast into a meaningful dialogue, ensuring that in-
formation is shared accurately and respectfully.

� Quick Tip

Avoid ”selective listening” (hearing only what you want to hear) to become a better
communicator.

4(i). Explain any five main functions of a vehicle chassis.

Correct Answer: The five main functions of a vehicle chassis include supporting the weight
of the vehicle and its load, providing mounting points for all major components, maintaining
mechanical alignment, absorbing shocks and stresses from the road, and ensuring safety through
crash energy absorption.

Solution:

Step 1: Understanding the Concept:
The chassis is the internal framework of a vehicle, often referred to as its ”backbone.”
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It must be strong enough to support the vehicle’s weight and withstand the stresses of driving
while being rigid enough to keep the engine and wheels in proper alignment.

Step 2: Detailed Explanation:
The primary functions are as follows:
1. Support Load: The chassis supports the weight of the vehicle body, engine, transmission,
passengers, and cargo.
2. Component Mounting: It provides the structural base to mount the engine, steering
system, suspension, and braking systems.
3. Stress Handling: It resists static and dynamic stresses, such as bending when moving over
bumps or twisting during turns.
4. Alignment Maintenance: It ensures that the suspension components and wheels stay in
the correct position relative to each other for stable handling.
5. Safety: Modern chassis are designed to crumple in specific areas during a collision to absorb
energy and protect the occupants.

Step 3: Final Answer:
The chassis acts as the fundamental structural support system that integrates all automotive
components into a functional vehicle.

� Quick Tip

Think of the chassis as the skeleton of the vehicle; just as a skeleton supports organs
and allows movement, the chassis supports automotive components and handles road
forces.

4(ii). Describe any five differences between a Ladder Frame Chassis and a Mono-
coque Chassis.

Correct Answer: The primary differences relate to construction (separate vs. integrated),
weight, safety, application, and rigidity.

Solution:

Step 1: Understanding the Concept:
Chassis designs have evolved from heavy separate frames to lighter, integrated structures to
improve efficiency and safety.

Step 2: Detailed Explanation:
Differences between Ladder Frame and Monocoque Chassis:
1. Construction: Ladder frame uses a separate heavy metal frame with the body bolted on
top, whereas Monocoque integrates the body and chassis into a single structural unit.
2. Weight: Ladder frames are significantly heavier due to the thick steel beams used, while
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Monocoque is lighter, which improves fuel efficiency.
3. Safety: Monocoque designs feature advanced crumple zones that absorb impact better than
rigid ladder frames.
4. Rigidity: Monocoque chassis offer higher torsional rigidity (resistance to twisting), leading
to better handling in passenger cars.
5. Application: Ladder frames are preferred for heavy-duty trucks and serious off-road ve-
hicles due to their strength and ease of repair, whereas Monocoque is standard for almost all
modern sedans and SUVs.

Step 3: Final Answer:
The choice between the two depends on whether the vehicle requires heavy-duty load capacity
(Ladder Frame) or lightweight efficiency and safety (Monocoque).

� Quick Tip

Remember: Ladder Frame = Trucks/Off-roaders (Old-school/Heavy); Monocoque =
Cars/Sedans (Modern/Efficient).

4(iii). Label the parts 1 to 10 of the vehicle shown in the image given below:

Correct Answer: 1. Engine, 2. Air Intake/Filter, 3. Radiator, 4. Front Bumper, 5.
Wheel/Tyre, 6. Brake Assembly, 7. Passenger Seat, 8. Door Frame, 9. Rear Wheel/Axle,
10. Vehicle Roof.

Solution:

Step 1: Understanding the Concept:
Automotive identification requires understanding the spatial layout of key mechanical and struc-
tural components.

Step 2: Detailed Explanation:
Based on the provided cutaway diagram of the car:
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1. Engine: The main power unit located at the front.
2. Front End/Headlamp area: Components related to lighting and front styling.
3. Radiator: Located behind the grille for cooling.
4. Bumper: The outermost front part for low-speed impact protection.
5. Tyre/Wheel: The interface between the vehicle and the road.
6. Suspension/Brake: Components visible behind the front wheel.
7. Interior Seat: Part of the cabin for occupant comfort.
8. Pillar/Side Panel: Structural support for doors and roof.
9. Rear Wheel: Support for the back of the chassis.
10. Roof: The top cover of the passenger compartment.

Step 3: Final Answer:
The parts follow the standard layout of a front-engine, rear-wheel-drive or all-wheel-drive ve-
hicle.

� Quick Tip

When labeling, start from the front (engine/radiator) and move toward the back
(seats/wheels) to avoid confusion.

5(i). Describe the working principle of a four-stroke internal combustion engine.

Correct Answer: A four-stroke engine operates on a cycle consisting of four distinct piston
movements (strokes): Suction (Intake), Compression, Power (Expansion), and Exhaust.

Solution:

Step 1: Understanding the Concept:
An IC engine converts chemical energy from fuel into mechanical energy. One complete cycle
requires two revolutions of the crankshaft.

Step 2: Detailed Explanation:
The cycle involves:
1. Suction Stroke: The piston moves from Top Dead Centre (TDC) to Bottom Dead Centre
(BDC). The intake valve opens, and the air-fuel mixture is drawn into the cylinder.
2. Compression Stroke: Both valves are closed. The piston moves from BDC to TDC,
compressing the mixture and increasing its temperature and pressure.
3. Power Stroke: Near the end of compression, a spark ignites the mixture. The resulting
explosion forces the piston down from TDC to BDC, producing useful work.
4. Exhaust Stroke: The exhaust valve opens. The piston moves from BDC to TDC, pushing
the burnt gases out of the cylinder.
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Step 3: Final Answer:
The engine repeats these four steps continuously to provide a steady flow of mechanical power
to the vehicle.

� Quick Tip

A simple mnemonic to remember the strokes is: ”Suck, Squeeze, Bang, Blow.”

5(ii). What is the purpose of a crankshaft in an internal combustion engine?

Correct Answer: The primary purpose of a crankshaft is to convert the linear reciprocating
motion of the pistons into rotary motion, which can then be used to turn the vehicle’s wheels.

Solution:

Step 1: Understanding the Concept:
Pistons move up and down in a straight line, but wheels must rotate. The crankshaft acts as
the link that transforms this movement.

Step 2: Detailed Explanation:
The crankshaft is connected to the pistons via connecting rods.
When the power stroke occurs, the piston pushes the connecting rod, which in turn pushes a
”crankpin” on the crankshaft.
Because the crankpin is offset from the center of the shaft, this push creates a turning force
(torque).
The crankshaft also drives other engine components like the camshaft and water pump via belts
or gears.

Step 3: Final Answer:
Without the crankshaft, the energy generated in the cylinder could not be converted into a
form that can drive the transmission.

� Quick Tip

Think of a bicycle pedal: your legs move up and down (reciprocating), but the crank
arm turns that into a circle (rotary). The crankshaft does the same for an engine.

5(iii). How does a fuel injector work in a modern engine?
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Correct Answer: A fuel injector is an electronically controlled valve that sprays fuel under
high pressure into the engine as a fine mist (atomization) to ensure efficient combustion.

Solution:

Step 1: Understanding the Concept:
Modern engines use Electronic Fuel Injection (EFI) instead of carburetors to precisely control
the amount of fuel entering the engine.

Step 2: Detailed Explanation:
1. Electronic Signal: The Engine Control Unit (ECU) sends an electrical pulse to the injector
solenoid.
2. Valve Opening: The solenoid creates a magnetic field that lifts a needle valve inside the
injector.
3. Pressurized Spray: Fuel, kept under high pressure by the fuel pump, rushes through the
tiny nozzle.
4. Atomization: The shape of the nozzle turns the liquid fuel into a very fine mist. This
increases the surface area for better mixing with air.
5. Timing: The ECU controls the ”pulse width” (how long the injector stays open) to deliver
exactly the right amount of fuel based on driving conditions.

Step 3: Final Answer:
Fuel injectors provide better fuel economy, lower emissions, and improved performance com-
pared to older mechanical systems.

� Quick Tip

Precise fuel delivery is why modern cars start instantly in cold weather, unlike older
cars with carburetors that required manual ”choking.”

6(i). Write five differences between a diesel engine and a gasoline engine.

Correct Answer: Differences include fuel type, ignition method, compression ratio, thermal
efficiency, and torque output.

Solution:

Step 1: Understanding the Concept:
While both are IC engines, gasoline engines use the Otto cycle and diesel engines use the Diesel
cycle, leading to different mechanical characteristics.
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Step 2: Detailed Explanation:
1. Ignition: Gasoline engines use spark plugs (Spark Ignition), while diesel engines rely on
the heat of compressed air (Compression Ignition).
2. Fuel/Air Intake: Gasoline engines intake a mixture of fuel and air, while diesel engines
intake only air, with fuel injected later.
3. Compression Ratio: Diesel engines have much higher compression ratios (14 : 1 to 24 : 1)
compared to gasoline engines (8 : 1 to 12 : 1).
4. Efficiency: Diesel engines are generally more thermally efficient and provide better fuel
economy.
5. Torque vs. Power: Diesel engines produce high torque at low speeds (better for heavy
loads), while gasoline engines produce more power and reach higher RPMs (better for speed).

Step 3: Final Answer:
Gasoline engines are preferred for light vehicles and performance, while diesel engines are suited
for heavy-duty transportation and long-distance towing.

� Quick Tip

Diesel fuel has higher energy density than gasoline, which is why diesel engines usually
get better mileage per liter.

6(ii). Explain the primary functions of a lubrication system in a vehicle.

Correct Answer: The lubrication system reduces friction between moving parts, cools en-
gine components, cleans internal surfaces, seals the piston rings, and provides noise dampening.

Solution:

Step 1: Understanding the Concept:
Engine parts move at high speeds and high temperatures. Without lubrication, they would
weld together or wear out instantly due to friction.

Step 2: Detailed Explanation:
1. Reducing Friction: It forms a thin film of oil between moving metal surfaces to prevent
direct contact.
2. Cooling: Oil carries heat away from hot areas (like pistons and bearings) back to the oil
pan where it can cool down.
3. Cleaning: Detergents in the oil pick up carbon deposits and metal shavings, carrying them
to the filter.
4. Sealing: The oil film between the piston rings and cylinder walls prevents high-pressure
combustion gases from escaping into the crankcase.
5. Anti-corrosion: It coats parts to prevent oxidation (rusting) from moisture and acids
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produced during combustion.

Step 3: Final Answer:
The lubrication system is essential for engine longevity, preventing mechanical failure and main-
taining efficiency.

� Quick Tip

Regular oil changes are the most important maintenance task for any vehicle because
oil loses its lubricating and cleaning properties over time.

6(iii). Describe the components of a typical lubrication system in an internal com-
bustion engine.

Correct Answer: A typical lubrication system includes an oil sump (pan), oil pump, oil filter,
oil galleries, pressure regulator, and dipstick.

Solution:

Step 1: Understanding the Concept:
The system must store, pump, clean, and distribute oil through the engine block and cylinder
head.

Step 2: Detailed Explanation:
1. Oil Sump (Pan): A reservoir at the bottom of the engine where the oil is stored when not
circulating.
2. Oil Pump: A mechanical device (usually driven by the crankshaft) that creates the pressure
required to move oil through the system.
3. Oil Filter: A porous cartridge that removes dirt and contaminants from the oil before it
reaches critical engine parts.
4. Oil Galleries: Passageways drilled into the engine block and head through which oil travels
to reach bearings and cams.
5. Pressure Regulator: A valve that ensures the oil pressure stays within safe limits.
6. Dipstick: A manual tool used to check the oil level in the sump.

Step 3: Final Answer:
These components work together in a continuous loop to ensure every moving part receives a
constant supply of clean oil under pressure.
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� Quick Tip

If the ”Oil Pressure” light comes on, it usually means the pump has failed or the oil
level is critically low; stop the engine immediately!

7(i). What is the role of the oil filter in the lubrication system, and how does it
work?

Correct Answer: The oil filter removes contaminants from the engine oil to prevent wear on
moving parts; it works by forcing oil through a porous medium that traps debris while allowing
clean oil to pass.

Solution:

Step 1: Understanding the Concept:
Engine oil becomes contaminated with carbon, metal dust, and dirt during operation. These
particles act like sandpaper if not removed.

Step 2: Detailed Explanation:
1. Filtration Process: The oil pump pushes dirty oil into the filter housing through several
small holes.
2. Media Trapping: The oil passes through a pleated filter medium (usually made of syn-
thetic fibers or paper). This medium traps tiny particles.
3. Central Passage: Clean oil flows through the center of the filter and back into the engine
galleries.
4. Anti-Drain Back Valve: A rubber seal prevents oil from draining out of the filter when
the engine is off, ensuring lubrication is available immediately upon restart.
5. Bypass Valve: If the filter becomes completely clogged, a safety valve opens to allow
unfiltered oil to reach the engine, as ”dirty oil is better than no oil.”

Step 3: Final Answer:
The oil filter ensures that the lubrication reaching critical bearings is free from abrasive parti-
cles, extending the life of the engine.

� Quick Tip

Never skip a filter change during an oil change. A new oil supply will quickly be con-
taminated by the dirt trapped in an old filter.

7(ii). Give any five differences between a wet sump and a dry sump lubrication
system.
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Correct Answer: Differences include oil storage location, number of pumps used, complexity,
engine height, and performance under extreme cornering.

Solution:

Step 1: Understanding the Concept:
Most standard cars use wet sumps, while high-performance sports cars and racing vehicles often
use dry sumps.

Step 2: Detailed Explanation:
1. Storage: In a wet sump, oil is stored in the oil pan at the bottom of the engine. In a dry
sump, it is stored in a separate external tank.
2. Pumps: Wet sumps use one pump. Dry sumps use multiple pumps (scavenge pumps to
pull oil out of the engine and a pressure pump to push it in).
3. Size/Height: Wet sumps require a deep oil pan, making the engine taller. Dry sumps use
a shallow pan, allowing the engine to be mounted lower for a better center of gravity.
4. Reliability: Under hard cornering, oil in a wet sump can ”slosh” away from the pump,
causing air intake. Dry sumps provide a constant oil supply regardless of the vehicle’s motion.
5. Complexity/Cost: Wet sumps are simple and cheap to manufacture. Dry sumps are
complex, expensive, and require more maintenance.

Step 3: Final Answer:
Wet sumps are ideal for daily driving, whereas dry sumps are necessary for high-performance
racing applications where extreme g-forces occur.

� Quick Tip

Dry sumps are often found in supercars (like Ferraris) because they allow the engine to
sit very low, which improves the car’s handling.

7(iii). Discuss the importance of oil viscosity in the lubrication system.

Correct Answer: Viscosity is the measure of an oil’s resistance to flow; it is critical because
the oil must be thin enough to flow when cold but thick enough to protect parts when hot.

Solution:

Step 1: Understanding the Concept:
Viscosity is often described as ”thickness.” High viscosity oil is thick (like honey), while low
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viscosity oil is thin (like water).

Step 2: Detailed Explanation:
1. Cold Start: When an engine starts, the oil must be thin enough (low viscosity) to reach
the upper engine components within seconds to prevent metal-on-metal wear.
2. Operating Temp: Once the engine is hot, the oil must not become too thin. It needs
enough viscosity to maintain a protective film under high heat and pressure.
3. SAE Ratings: Oils are rated by the Society of Automotive Engineers (e.g., 5W − 30).
The first number (’W’ for Winter) indicates flow when cold, and the second number indicates
protection when hot.
4. Incorrect Viscosity: Using oil that is too thick can cause sluggish performance and poor
fuel economy. Oil that is too thin will not provide enough protection, leading to engine damage.

Step 3: Final Answer:
Choosing the manufacturer-recommended viscosity is vital to ensure optimal engine protection
and fuel efficiency across all temperature ranges.

� Quick Tip

Multigrade oils (like 10W − 40) use special polymers that prevent the oil from thinning
out too much as it heats up, giving you the best of both worlds.

8(i). Explain any five functions of a vehicle’s cooling system.

Correct Answer: The cooling system removes excess heat from the engine, maintains a con-
stant operating temperature, warms the engine quickly after a cold start, prevents the coolant
from boiling or freezing, and provides heat for the passenger cabin.

Solution:

Step 1: Understanding the Concept:
Only about 30% of fuel energy is converted into motion; the rest becomes heat. The cooling
system prevents this heat from destroying the engine.

Step 2: Detailed Explanation:
1. Heat Removal: It transfers heat from the engine block and head to the radiator, where it
is released into the air.
2. Temperature Maintenance: Engines run most efficiently at a specific temperature (usu-
ally 85− 105◦C). The system regulates flow to keep it in this range.
3. Rapid Warm-up: By restricting coolant flow when the engine is cold, it allows the engine
to reach operating temperature faster, reducing wear and emissions.
4. System Protection: Using antifreeze prevents the coolant from freezing in winter (which
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could crack the block) and boiling in summer.
5. Cabin Heating: Hot coolant is diverted to a small ”heater core” inside the dashboard to
provide warm air for passengers.

Step 3: Final Answer:
A functional cooling system is essential to prevent catastrophic engine failure due to overheating.

� Quick Tip

The radiator cap is pressurized; never open it while the engine is hot, as the pressur-
ized coolant will spray out and cause severe burns.

8(ii). Describe the components of a typical liquid cooling system in an internal
combustion engine.

Correct Answer: Key components include the radiator, water pump, thermostat, cooling
fan, expansion tank, and hoses.

Solution:

Step 1: Understanding the Concept:
Liquid cooling uses a mixture of water and antifreeze (coolant) to transport heat away from
the engine.

Step 2: Detailed Explanation:
1. Radiator: A heat exchanger with many thin tubes and fins that release heat into the
passing air.
2. Water Pump: A centrifugal pump that circulates the coolant through the engine and
radiator.
3. Thermostat: A temperature-sensitive valve that controls the flow of coolant based on
engine temperature.
4. Cooling Fan: Draws air through the radiator when the vehicle is moving slowly or stopped.
5. Hoses: Flexible rubber tubes that connect the engine, radiator, and heater core.
6. Coolant Jackets: Passageways around the cylinders and combustion chambers inside the
engine block where heat is absorbed.

Step 3: Final Answer:
These components form a pressurized closed-loop system that continuously cycles coolant to
manage engine heat.
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� Quick Tip

Always use a 50/50 mix of distilled water and antifreeze. Using plain tap water can
lead to rust and mineral buildup inside the narrow radiator tubes.

8(iii). What is the role of the thermostat in a vehicle’s cooling system? Explain
how it operates.

Correct Answer: The thermostat acts as a gatekeeper to regulate coolant flow; it stays closed
when the engine is cold to allow fast warm-up and opens when the engine reaches its operating
temperature.

Solution:

Step 1: Understanding the Concept:
An engine should not be kept too cold, as this increases wear and fuel consumption. The ther-
mostat ensures the engine stays at the ”sweet spot” temperature.

Step 2: Detailed Explanation:
1. Role: It sits between the engine and the radiator. It blocks flow to the radiator when the
engine is below a certain temperature (e.g., 80◦C).
2. Operation (Wax Pellet): Most thermostats contain a small cylinder filled with a special
wax.
3. Heating Up: As the coolant around the thermostat gets hot, the wax melts and expands.
4. Opening the Valve: The expanding wax pushes a rod, which overcomes spring tension to
open the valve.
5. Cooling Down: If the engine temperature drops too low, the wax contracts, and the spring
forces the valve shut again.

Step 3: Final Answer:
By constantly opening and closing, the thermostat maintains a stable engine temperature re-
gardless of outside weather or driving conditions.

� Quick Tip

A ”stuck open” thermostat will cause the engine to run too cold, resulting in poor
heater performance and high fuel consumption. A ”stuck closed” thermostat will cause
the engine to overheat within minutes.

9(i). Mention any five primary functions of a vehicle’s transmission system.
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Correct Answer: The transmission system multiplies torque for starting, provides various
speed-to-torque ratios, enables the engine to run while the vehicle is stationary (Neutral), al-
lows the vehicle to move backward (Reverse), and transfers power from the engine to the wheels.

Solution:

Step 1: Understanding the Concept:
Engines have a limited RPM range where they produce useful power. The transmission (gear-
box) adapts that power to various driving speeds and load requirements.

Step 2: Detailed Explanation:
1. Torque Multiplication: In low gears, the transmission increases torque to help the vehicle
move from a standstill or climb steep hills.
2. Speed Variation: High gears allow the vehicle to travel at high speeds while keeping the
engine RPM low for better fuel economy.
3. Disconnection (Neutral): It allows the engine to remain running (idling) without turning
the wheels.
4. Reverse Motion: It uses an idler gear to change the direction of rotation, allowing the car
to move backward.
5. Overdrive: Modern transmissions have ratios where the output shaft turns faster than the
input shaft, significantly reducing engine wear during highway cruising.

Step 3: Final Answer:
The transmission acts as a mechanical translator that matches the engine’s output to the road’s
demands.

� Quick Tip

Transmission fluid is just as important as engine oil. It provides lubrication, cooling,
and (in automatics) the hydraulic pressure needed to shift gears.

9(ii). Explain any five primary functions of a vehicle’s steering system.

Correct Answer: The steering system controls the direction of travel, provides directional
stability, reduces the physical effort required to turn (Power Steering), offers road ”feel” or
feedback to the driver, and ensures the wheels return to center after a turn.

Solution:

Step 1: Understanding the Concept:
The steering system allows the driver to guide the vehicle accurately and safely along a desired
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path.

Step 2: Detailed Explanation:
1. Directional Control: The primary function is to turn the front wheels in response to the
driver’s input.
2. Mechanical Advantage: Through gear reduction (like Rack and Pinion), the system al-
lows a small turn of the steering wheel to move the heavy front wheels.
3. Self-Centering: Due to suspension geometry (Caster angle), the steering system naturally
tries to return the wheels to the straight-ahead position after a turn.
4. Road Feedback: A well-designed system lets the driver ”feel” the road conditions (like
slippery ice or bumps) through the steering wheel.
5. Stability: It maintains a straight course without requiring constant tiny corrections from
the driver.

Step 3: Final Answer:
The steering system is the primary interface through which the driver controls the vehicle’s
trajectory and maintains safety.

� Quick Tip

If your steering wheel vibrates at high speeds, your wheels are likely out of balance or
your alignment is off.

9(iii). Write the primary function of the following tools:

Correct Answer: (a) Removing oil filters, (b) Loosening/tightening wheel lug nuts, (c) Lifting
the vehicle for wheel changes, (d) Gripping small objects in tight spaces, (e) Cutting electrical
wires.

Solution:
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Step 1: Understanding the Concept:
Using the correct tool for a specific task is essential for safety and to prevent damage to auto-
motive components.

Step 2: Detailed Explanation:
(a) Oil Filter Wrench: This strap-type tool provides grip on the smooth, cylindrical surface
of an oil filter, allowing it to be unscrewed easily.
(b) Cross Wheel Wrench: Used for removing the lug nuts that hold a wheel onto the hub.
The ”cross” design allows the user to apply torque using both hands.
(c) Scissor Jack: A mechanical lift used to raise one corner of the vehicle off the ground,
typically for changing a flat tyre.
(d) Needle-nose Pliers: These have long, thin jaws ideal for reaching into small spaces, bend-
ing thin wire, or holding tiny clips and springs.
(e) Side Cutting Pliers (Diagonal Cutters): These have sharp blades on the side of the
jaws designed specifically for cutting electrical wires and plastic zip ties.

Step 3: Final Answer:
Each tool is designed to provide mechanical advantage or specialized access for specific main-
tenance tasks.

� Quick Tip

Never work under a vehicle supported only by a jack (like a scissor jack). Always use
jack stands for safety if you are going underneath.

35


