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Interview Preparation Overview 

This guide covers all key topics for the AI/ML Computational Science Associate role. Each section includes core 
concepts and likely interview questions with model answers. 

 

Section Topics Covered Weight 

1. Python Programming Syntax, data types, functions, OOP, decorators High 

2. OOP Concepts 
Classes, inheritance, polymorphism, 
encapsulation 

High 

3. DSA Basics Arrays, linked lists, stacks, Big-O, sorting Medium 

4. SQL & Databases Queries, joins, normalization, indexing Medium 

5. REST APIs HTTP methods, Flask/FastAPI, JSON, auth Medium 

6. Git & Version Control Branching, merging, PRs, workflows Medium 

7. SDLC Agile, sprints, planning, testing phases Low-Med 

8. Frameworks & Libraries Django, Flask, Pandas, NumPy Medium 

9. AI/ML Concepts ML pipeline, algorithms, model evaluation High 

10. Cloud Platforms AWS, Azure, GCP services overview Low-Med 

11. Sample Projects Project walkthroughs & talking points High 

12. HR & Soft Skills Behavioral questions, STAR method High 
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1. Python Programming 

Python is the backbone of this role. Expect 3-5 questions covering core language features, data types, and 
Pythonic coding practices. 

Core Concepts to Master 

●​ Data types: int, float, str, list, tuple, dict, set, bool 

●​ List comprehensions and generator expressions 

●​ Lambda functions, map(), filter(), zip() 

●​ *args and **kwargs 

●​ Decorators and context managers 

●​ Exception handling (try/except/finally) 

●​ File I/O operations 

●​ Modules and packages 

Top Interview Questions 

Q: What are the differences between list, tuple, and set in Python? 

→ List: ordered, mutable, allows duplicates [ ] 

→ Tuple: ordered, immutable, allows duplicates ( ) 

→ Set: unordered, mutable, NO duplicates { } 

→ Use tuple for fixed data, set for membership testing (O(1) lookup), list for dynamic collections. 

Q: What is a decorator in Python? Give an example. 

→ A decorator is a function that takes another function as input and extends its behavior without 
modifying it. 

def timer(func): 
    def wrapper(*args, **kwargs): 
        import time; start = time.time() 
        result = func(*args, **kwargs) 
        print(f"Elapsed: {time.time() - start:.2f}s") 
        return result 
    return wrapper 

 
@timer 
def my_function(): pass 

Q: Explain list comprehension vs generator expressions. 

→ List comprehension: [x*2 for x in range(10)] — creates entire list in memory. 

→ Generator: (x*2 for x in range(10)) — lazy, yields one item at a time, memory efficient for large datasets. 

Q: What is the difference between shallow copy and deep copy? 

→ Shallow copy (copy.copy): copies object but nested objects are still referenced. Deep copy 
(copy.deepcopy): recursively copies all nested objects. Modifying nested objects in a shallow copy affects 
the original. 

Q: How does Python manage memory? 
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→ Python uses automatic memory management with reference counting and a cyclic garbage collector. 
When an object's reference count drops to 0, it's deallocated. The gc module handles cyclic references. 

💡 Pro Tip: Be ready to write a Python script live. Practice: reversing a string, FizzBuzz, finding duplicates in a list, 
and flattening a nested list. 
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2. Object-Oriented Programming (OOP) 

OOP questions test your ability to design clean, maintainable code. Focus on the four pillars and their 
practical application in Python. 

The Four Pillars 

●​ Encapsulation: Bundling data and methods; using private/protected attributes 

●​ Abstraction: Hiding complexity, exposing only essentials (abstract classes) 

●​ Inheritance: Deriving new classes from existing ones (is-a relationship) 

●​ Polymorphism: Same interface, different behavior (method overriding/overloading) 

Key Python OOP Concepts 

●​ __init__, __str__, __repr__, __len__ (dunder methods) 

●​ @classmethod vs @staticmethod vs instance methods 

●​ Multiple inheritance and MRO (Method Resolution Order) 

●​ Abstract Base Classes (ABC module) 

●​ Properties (@property, getter/setter) 

Top Interview Questions 

Q: Explain the four pillars of OOP with Python examples. 
# Encapsulation 
class BankAccount: 
    def __init__(self): self.__balance = 0  # private 
    def deposit(self, amt): self.__balance += amt 
    def get_balance(self): return self.__balance 

 
# Inheritance 
class SavingsAccount(BankAccount): 
    def add_interest(self): ...  # extends parent 

Q: What is the difference between @classmethod and @staticmethod? 

→ @classmethod receives the class (cls) as first argument — used to create alternative constructors or 
access class state. 

→ @staticmethod receives no implicit argument — a utility function logically grouped with the class but 
not needing class/instance access. 

Q: How does Python handle multiple inheritance? What is MRO? 

→ Python uses C3 Linearization (MRO) to determine method lookup order. Use ClassName.__mro__ to see 
the order. The super() call follows MRO automatically, preventing duplicate calls in diamond inheritance. 

Q: What are abstract classes and when would you use them? 
from abc import ABC, abstractmethod 
class Shape(ABC): 
    @abstractmethod 
    def area(self): pass  # must be implemented by subclasses 

 
class Circle(Shape): 
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    def area(self): return 3.14 * self.r ** 2 

→ Use abstract classes to enforce that subclasses implement required methods — creates a contract. 

💡 Pro Tip: Design a mini class hierarchy during prep: e.g., Vehicle → Car/Truck, with shared and overridden 
methods. Walk through it confidently in the interview. 
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3. Data Structures & Algorithms 

For an associate-level role, focus on fundamentals: complexity awareness, common structures, and clean 
implementation over complex algorithms. 

Essential Data Structures 

●​ Array/List: O(1) access, O(n) search, O(n) insert/delete 

●​ Dictionary/HashMap: O(1) average for get/set/delete 

●​ Stack (LIFO): append/pop — used in undo, parsing 

●​ Queue (FIFO): deque — used in BFS, scheduling 

●​ Linked List: O(n) access, O(1) insert at known position 

●​ Binary Tree / BST: hierarchical data, O(log n) search in balanced BST 

Big-O Complexity Cheat Sheet 

●​ O(1): dictionary lookup, array index access 

●​ O(log n): binary search, BST operations 

●​ O(n): linear search, list traversal 

●​ O(n log n): merge sort, quicksort (average) 

●​ O(n²): bubble sort, nested loops 

Top Interview Questions 

Q: What is the time complexity of common Python operations? 

→ list.append(): O(1) | list.insert(0, x): O(n) | dict[key]: O(1) average | in list: O(n) | in set/dict: O(1) 

Q: How would you find duplicates in a list efficiently? 
def find_duplicates(lst): 
    seen, duplicates = set(), set() 
    for item in lst: 
        if item in seen: duplicates.add(item) 
        else: seen.add(item) 
    return list(duplicates)  # O(n) time, O(n) space 

Q: Reverse a string / check for palindrome. 
s[::-1]  # reverse 
s == s[::-1]  # palindrome check 
# Two-pointer approach for large strings: 
left, right = 0, len(s)-1 
while left < right: 
    if s[left] != s[right]: return False 
    left += 1; right -= 1 
return True 

Q: How does a binary search work? 
def binary_search(arr, target): 
    lo, hi = 0, len(arr) - 1 
    while lo <= hi: 
        mid = (lo + hi) // 2 
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        if arr[mid] == target: return mid 
        elif arr[mid] < target: lo = mid + 1 
        else: hi = mid - 1 
    return -1  # O(log n) 

📌 Note: At associate level, you likely won't face hard LeetCode problems. Focus on arrays, hashmaps, and basic 
sorting concepts. 
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4. SQL & Database Concepts 

SQL questions typically involve writing queries and understanding relational concepts. Practice writing queries 
by hand. 

Key Concepts 

●​ DDL: CREATE, ALTER, DROP 

●​ DML: SELECT, INSERT, UPDATE, DELETE 

●​ JOINs: INNER, LEFT, RIGHT, FULL OUTER, CROSS 

●​ Aggregations: GROUP BY, HAVING, COUNT, SUM, AVG, MAX, MIN 

●​ Subqueries and CTEs (WITH clause) 

●​ Indexing: speeds up reads, slows writes; clustered vs non-clustered 

●​ Normalization: 1NF, 2NF, 3NF — eliminate redundancy 

●​ Transactions: ACID properties (Atomicity, Consistency, Isolation, Durability) 

Top Interview Questions 

Q: What are the different types of JOINs? When would you use each? 

→ INNER JOIN: only matching rows in both tables. 

→ LEFT JOIN: all rows from left + matching from right (NULLs for no match). 

→ RIGHT JOIN: all rows from right + matching from left. 

→ FULL OUTER JOIN: all rows from both tables. 

→ Use LEFT JOIN when the right table data is optional (e.g., customers who may or may not have orders). 

Q: Write a query to find the second highest salary. 
SELECT MAX(salary) AS second_highest 
FROM employees 
WHERE salary < (SELECT MAX(salary) FROM employees); 

 
-- Or using LIMIT/OFFSET: 
SELECT DISTINCT salary FROM employees 
ORDER BY salary DESC LIMIT 1 OFFSET 1; 

Q: What is the difference between WHERE and HAVING? 

→ WHERE filters rows before aggregation. HAVING filters groups after aggregation. 

SELECT dept, AVG(salary) FROM emp 
WHERE status = "active"       -- filters rows first 
GROUP BY dept 
HAVING AVG(salary) > 50000;  -- filters groups 

Q: What is database normalization? 

→ 1NF: Atomic values, no repeating groups. 2NF: 1NF + no partial dependencies on composite key. 3NF: 
2NF + no transitive dependencies. Goal: reduce data redundancy and improve integrity. 

Q: What is an index and when should you use one? 

→ An index is a data structure that speeds up SELECT queries on indexed columns at the cost of additional 
storage and slower writes. Use on columns frequently used in WHERE, JOIN, or ORDER BY clauses. Avoid 
over-indexing write-heavy tables. 
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💡 Pro Tip: Practice on HackerRank SQL challenges. Be comfortable with window functions: ROW_NUMBER(), 
RANK(), LEAD(), LAG() as a bonus. 
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5. REST APIs 

Understanding REST principles and being able to build simple APIs with Flask/FastAPI is key for this role. 

Core REST Concepts 

●​ HTTP Methods: GET (read), POST (create), PUT/PATCH (update), DELETE (delete) 

●​ Status Codes: 200 OK, 201 Created, 400 Bad Request, 401 Unauthorized, 404 Not Found, 500 Server Error 

●​ Statelessness: each request carries all info needed; no server-side session state 

●​ JSON: primary data exchange format 

●​ Authentication: API keys, JWT (JSON Web Tokens), OAuth 2.0 

●​ Endpoints follow resource naming: /users, /users/{id}, /users/{id}/orders 

Flask vs FastAPI Quick Reference 

●​ Flask: mature, flexible, large ecosystem, synchronous by default 

●​ FastAPI: modern, async-first, automatic docs (Swagger UI), type hints, faster 

Top Interview Questions 

Q: What are the principles of RESTful API design? 

→ 1. Statelessness — no client state stored on server between requests. 

→ 2. Resource-based URLs — nouns, not verbs (/users, not /getUsers). 

→ 3. HTTP methods convey action (GET/POST/PUT/DELETE). 

→ 4. Uniform interface — consistent conventions. 

→ 5. Layered system — client doesn't know if talking to proxy or origin. 

Q: Write a simple Flask REST API endpoint. 
from flask import Flask, jsonify, request 
app = Flask(__name__) 

 
users = [] 

 
@app.route("/users", methods=["GET"]) 
def get_users(): 
    return jsonify(users), 200 

 
@app.route("/users", methods=["POST"]) 
def create_user(): 
    data = request.get_json() 
    users.append(data) 
    return jsonify(data), 201 

Q: What is JWT and how does authentication work? 

→ JWT (JSON Web Token) is a compact, self-contained token. On login, server creates a signed JWT 
containing user claims. Client sends it in the Authorization header (Bearer <token>) on each request. Server 
verifies the signature without storing session state. 

Q: How would you handle errors in a REST API? 
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→ Return appropriate HTTP status codes with descriptive JSON error bodies: {"error": "User not found", 
"code": 404}. Implement global error handlers in Flask using @app.errorhandler(). Always avoid exposing 
internal stack traces in production. 

💡 Pro Tip: Be ready to explain what happens at each step of an API request: DNS → TCP → HTTP → server 
processing → response. Shows depth of understanding. 
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6. Git & Version Control 

Git is a daily tool. Interviewers want to see you know branching strategies, conflict resolution, and 
collaborative workflows. 

Essential Git Commands 

●​ git init / git clone — initialize or clone a repo 

●​ git status / git log — check state and history 

●​ git add . / git commit -m "" — stage and commit 

●​ git push / git pull — sync with remote 

●​ git branch / git checkout -b — create and switch branches 

●​ git merge / git rebase — integrate changes 

●​ git stash — temporarily shelve changes 

●​ git reset / git revert — undo changes (carefully!) 

Branching Strategies 

●​ Feature branches: branch per feature, merge via PR when done 

●​ Git Flow: main, develop, feature/*, hotfix/*, release/* branches 

●​ Trunk-Based Development: short-lived branches, frequent merges to main 

Top Interview Questions 

Q: What is the difference between git merge and git rebase? 

→ Merge: creates a new merge commit, preserves full history, good for public branches. 

→ Rebase: rewrites commit history by applying commits on top of another branch — creates cleaner linear 
history, but don't rebase public/shared branches. 

Q: How do you resolve a merge conflict? 

→ 1. git pull to fetch changes. 2. Git marks conflicts with <<<<<<, =======, >>>>>>>. 3. Manually edit files 
to keep correct code. 4. git add the resolved files. 5. git commit to complete the merge. 

Q: What is the difference between git reset and git revert? 

→ git reset: moves HEAD pointer back, rewrites history (dangerous on public branches). git revert: creates a 
new commit that undoes changes — safe for shared branches as it doesn't rewrite history. 

Q: Explain what a Pull Request (PR) is and the typical workflow. 

→ A PR is a request to merge a feature branch into main/develop. Workflow: Create branch → Make 
commits → Push branch → Open PR → Code review → Address feedback → Merge. PRs enable team 
review, discussion, and CI/CD checks before merging. 

📌 Note: Know these: git cherry-pick (apply specific commit), git log --oneline --graph (visual history), and how to 
write good commit messages. 
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7. Software Development Life Cycle (SDLC) 

SDLC knowledge demonstrates professional maturity. Focus on Agile/Scrum as it's most commonly used in 
tech companies. 

SDLC Phases 

●​ 1. Requirements Gathering: understand business needs and define scope 

●​ 2. System Design: architecture, database design, tech stack selection 

●​ 3. Implementation: coding, code reviews, unit testing 

●​ 4. Testing: QA, integration, regression, UAT 

●​ 5. Deployment: staging → production, CI/CD pipelines 

●​ 6. Maintenance: bug fixes, monitoring, performance optimization 

Agile / Scrum Key Terms 

●​ Sprint: 1-4 week development cycle with defined deliverables 

●​ Sprint Planning: team selects backlog items for the sprint 

●​ Daily Standup: 15-min sync (What did I do? What will I do? Any blockers?) 

●​ Sprint Review: demo completed work to stakeholders 

●​ Sprint Retrospective: team reflects on what went well/poorly 

●​ Product Backlog: prioritized list of all features/requirements 

●​ User Story: "As a [user], I want [feature] so that [benefit]" 

●​ Velocity: story points completed per sprint — measures team throughput 

Top Interview Questions 

Q: What is the difference between Agile and Waterfall? 

→ Waterfall: sequential phases, requirements locked upfront, hard to change mid-project. Best for projects 
with fixed, well-understood requirements. 

→ Agile: iterative, embraces change, delivers working software in sprints, continuous feedback. Best for 
evolving requirements and fast-moving environments. 

Q: What types of testing are performed in SDLC? 

→ Unit Testing: individual functions/methods in isolation. 

→ Integration Testing: how components work together. 

→ System Testing: full system tested end-to-end. 

→ UAT (User Acceptance Testing): real users validate against requirements. 

→ Regression Testing: ensure new changes haven't broken existing functionality. 

💡 Pro Tip: If you've used Jira, Trello, or any project management tool in your projects — mention it. Familiarity 
with task tracking tools is a plus. 
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8. Frameworks & Libraries 

You don't need to be an expert, but knowing the purpose and basic usage of key frameworks shows breadth. 

Web Frameworks 

●​ Django: batteries-included (ORM, admin, auth). Best for full-featured apps. MVT architecture. 

●​ Flask: lightweight micro-framework. Flexible, ideal for small apps and APIs. 

●​ FastAPI: modern async framework, auto-generates API docs, built for ML/AI services. 

Data Science Libraries 

●​ Pandas: data manipulation — DataFrames, CSV/Excel handling, groupby, merge, pivot 

●​ NumPy: numerical computing — arrays, broadcasting, vectorized operations 

●​ Matplotlib / Seaborn: data visualization — plots, charts, statistical graphs 

●​ Scikit-learn: ML library — model training, evaluation, preprocessing 

Top Interview Questions 

Q: When would you choose Flask over Django? 

→ Flask: for microservices, REST APIs, small projects, or when you need full control over component 
choices. Django: for larger apps needing ORM, admin panel, auth out-of-the-box. For ML model serving, 
Flask or FastAPI is typically preferred. 

Q: What is a Pandas DataFrame? Show common operations. 
import pandas as pd 
df = pd.read_csv("data.csv") 
df.head()             # first 5 rows 
df.info()             # dtypes and nulls 
df["col"].mean()      # aggregate 
df.groupby("dept")["salary"].mean()  # group-by 
df[df["age"] > 30]    # filter 
df.dropna()           # remove null rows 

Q: What is NumPy and how is it different from Python lists? 

→ NumPy arrays are homogeneous (all same type), stored in contiguous memory, and support vectorized 
operations without Python loops — making them 10-100x faster for numerical computation. Lists are 
heterogeneous and don't support broadcasting. 

import numpy as np 
a = np.array([1, 2, 3]) 
a * 2     # [2, 4, 6] — vectorized, no loop needed 

💡 Pro Tip: If you have project experience with Pandas, be ready to describe a data cleaning scenario: handling 
nulls, type conversions, and merging DataFrames. 
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9. AI/ML Concepts 

For this role, interviewers assess conceptual understanding of ML, not deep math. Focus on the ML pipeline, 
key algorithms, and evaluation metrics. 

The ML Pipeline 

●​ 1. Data Collection: gather raw data from sources 

●​ 2. Data Preprocessing: handle missing values, encode categoricals, normalize 

●​ 3. Exploratory Data Analysis (EDA): understand distributions, correlations 

●​ 4. Feature Engineering: create/select relevant features 

●​ 5. Model Selection: choose algorithm based on problem type 

●​ 6. Training: fit model on training data 

●​ 7. Evaluation: measure performance on validation/test set 

●​ 8. Hyperparameter Tuning: optimize model parameters (GridSearch, RandomSearch) 

●​ 9. Deployment: serve model via API or endpoint 

●​ 10. Monitoring: track performance drift in production 

Algorithm Quick Reference 

●​ Linear Regression: predict continuous values, assumes linear relationship 

●​ Logistic Regression: binary classification, outputs probability 

●​ Decision Trees: rule-based splits, interpretable, prone to overfitting 

●​ Random Forest: ensemble of decision trees, reduces variance 

●​ KNN (K-Nearest Neighbors): classify by majority vote of k closest points 

●​ K-Means Clustering: unsupervised, group data into k clusters 

●​ Neural Networks: deep learning, excellent for images, text, sequential data 

Evaluation Metrics 

●​ Accuracy: correct predictions / total — misleading for imbalanced classes 

●​ Precision: TP / (TP + FP) — quality of positive predictions 

●​ Recall: TP / (TP + FN) — ability to find all positives 

●​ F1 Score: harmonic mean of precision and recall 

●​ ROC-AUC: model's ability to distinguish classes across thresholds 

●​ RMSE / MAE: error metrics for regression 

●​ Confusion Matrix: TP, FP, TN, FN breakdown 

Top Interview Questions 

Q: What is the difference between supervised and unsupervised learning? 

→ Supervised: model learns from labeled data (input → known output). Examples: classification (spam/not 
spam), regression (house price prediction). 

→ Unsupervised: model finds patterns in unlabeled data. Examples: clustering (customer segmentation), 
dimensionality reduction (PCA). 

Q: What is overfitting and how do you prevent it? 
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→ Overfitting: model learns training data too well (including noise) and fails to generalize to new data. High 
training accuracy, low test accuracy. 

→ Prevention: more training data, cross-validation, regularization (L1/L2), dropout (neural networks), 
pruning decision trees, simpler model. 

Q: What is the bias-variance tradeoff? 

→ Bias: error from oversimplified model (underfitting) — high bias misses patterns. 

→ Variance: error from overly complex model (overfitting) — high variance fits noise. 

→ Goal: find the sweet spot with a model complex enough to learn patterns but not noise. 

Q: What is a train/test/validation split? 

→ Training set (~70-80%): model learns from this. Validation set (~10-15%): used for hyperparameter tuning 
during development. Test set (~10-20%): final, unbiased evaluation — only used once. Never use test data 
during training or tuning. 

Q: What is feature engineering and why does it matter? 

→ Feature engineering transforms raw data into informative inputs for the model. Examples: extracting 
hour/day from timestamps, creating ratio features, encoding categoricals (one-hot, label encoding), scaling 
numerical features. Good features often matter more than model choice. 

💡 Bonus: Mention LLMs and generative AI if asked about recent trends: transformers, prompt engineering, RAG 
(Retrieval-Augmented Generation), fine-tuning. Shows awareness of the current AI landscape. 
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10. Cloud Platforms 

Conceptual cloud knowledge is sufficient for this role. Focus on understanding core service categories rather 
than deep configuration. 

Key Service Categories (AWS / Azure / GCP) 

Compute 

●​ AWS EC2 / Azure VM / GCP Compute Engine: virtual machines 

●​ AWS Lambda / Azure Functions / GCP Cloud Functions: serverless compute 

●​ AWS ECS/EKS / Azure AKS / GCP GKE: container orchestration 

Storage 

●​ AWS S3 / Azure Blob Storage / GCP Cloud Storage: object storage for files, datasets 

●​ AWS EBS / Azure Disk: block storage for VMs 

●​ AWS EFS / Azure Files: managed file systems 

Databases 

●​ AWS RDS / Azure SQL / GCP Cloud SQL: managed relational databases 

●​ AWS DynamoDB / Azure Cosmos DB / GCP Firestore: NoSQL databases 

AI/ML Services 

●​ AWS SageMaker / Azure ML / GCP Vertex AI: managed ML platforms 

●​ AWS Rekognition / Azure Cognitive Services / GCP Vision AI: pre-built AI APIs 

●​ AWS Bedrock / Azure OpenAI Service / GCP Generative AI: LLM APIs 

Top Interview Questions 

Q: What is the difference between IaaS, PaaS, and SaaS? 

→ IaaS (Infrastructure as a Service): you manage OS up. Provider manages hardware/network. e.g., EC2. 

→ PaaS (Platform as a Service): you manage code and data. Provider manages runtime/OS. e.g., Heroku, 
Azure App Service. 

→ SaaS (Software as a Service): provider manages everything. You just use the app. e.g., Gmail, Salesforce. 

Q: What is serverless computing and what are its advantages? 

→ Serverless lets you run code without managing servers. The cloud provider automatically scales and 
charges only for execution time. Advantages: no server management, auto-scaling, cost-efficient for 
intermittent workloads, fast deployment. Limitation: cold starts, time limits, stateless. 

📌 Note: If you have any cloud certification (AWS Cloud Practitioner, Azure Fundamentals AZ-900, GCP Associate) 
— mention it. Even in-progress counts as initiative. 

 

AI/ML Computational Science Associate — Interview Prep Guide​ Page 18 of 21 



11. Sample Projects — Talking Points 

Projects are often the most engaging part of the interview. Use the STAR method: Situation, Task, Action, 
Result. 

Python Automation Tool 

●​ What: Script that automates a repetitive task (file renaming, email reports, web scraping) 

●​ Tech: Python, os/pathlib, smtplib or schedule library 

●​ Talking point: "I built a script to automate daily report generation, saving 2 hours/week" 

●​ Mention: error handling, logging, making it reusable/configurable 

Web Application (Django/Flask) 

●​ What: CRUD app — task manager, blog, inventory system, student portal 

●​ Tech: Django/Flask, SQLite/PostgreSQL, HTML/CSS, Jinja2 templates 

●​ Talking point: "Built a Django task manager with user auth, REST endpoints, and deployed to Heroku" 

●​ Mention: authentication, database models, form validation, deployment 

Data Analysis & Visualization 

●​ What: Analyzed a public dataset — COVID data, sales data, movie ratings, stock prices 

●​ Tech: Pandas, NumPy, Matplotlib/Seaborn, Jupyter Notebook 

●​ Talking point: "Analyzed 50k rows of sales data to identify top-performing regions and seasonal trends" 

●​ Mention: data cleaning steps, insights discovered, visualizations created 

Chatbot / AI Application 

●​ What: FAQ chatbot, sentiment analyzer, text classifier, or RAG-based assistant 

●​ Tech: Python, OpenAI API / Hugging Face, Flask for serving 

●​ Talking point: "Built a customer support chatbot using OpenAI API with Flask backend" 

●​ Mention: prompt engineering, handling edge cases, API integration 

API Development Project 

●​ What: RESTful API for a resource — books, users, products, tasks 

●​ Tech: Flask/FastAPI, SQLAlchemy or direct SQL, JWT auth, Postman for testing 

●​ Talking point: "Built a REST API with CRUD operations, JWT authentication, and documented with 
Swagger" 

●​ Mention: status codes, request validation, error handling, testing 

💡 Project Tip: Upload your projects to GitHub before the interview. Clean README with setup instructions, 
screenshots, and tech stack. Interviewers do check. 

📌 Note: Even if projects are academic/personal, frame them professionally: "I built this to solve [problem]" 
rather than "this was my college assignment." 
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12. HR & Behavioral Questions 

Use the STAR method for behavioral questions: Situation → Task → Action → Result. Prepare 4-5 strong 
stories that can adapt to different questions. 

Common Behavioral Questions 

Q: Tell me about yourself. 

→ Structure: 1) Background (education/degree). 2) Technical skills (Python, ML, relevant projects). 3) Key 
projects with impact. 4) Why this specific role excites you. Keep it to 90-120 seconds. 

Q: Why do you want to work in AI/ML Computational Science? 

→ Connect your genuine interest to specific role aspects. Mention: fascination with data-driven decision 
making, impact of ML in real problems, desire to build AI products, and how your skills align. Research the 
company's AI/ML work beforehand. 

Q: Describe a challenging technical problem you solved. 

→ S: "While building my data analysis project, the dataset had 40% missing values." T: "I needed clean data 
for accurate predictions." A: "I researched imputation techniques, implemented median imputation for 
numerical cols and mode for categoricals, and validated with before/after statistics." R: "Model accuracy 
improved from 71% to 84%." 

Q: How do you stay updated with AI/ML developments? 

→ Mention specific resources: Papers With Code, ArXiv, Towards Data Science, fast.ai, Andrew Ng's courses, 
Kaggle competitions, following key researchers on Twitter/LinkedIn. Show genuine curiosity. 

Q: Where do you see yourself in 3 years? 

→ Be authentic and realistic. "I want to grow from building and deploying ML pipelines to leading projects 
and mentoring others. I'm excited to learn domain-specific ML applications in [company's industry] and 
contribute to increasingly complex challenges." 

Q: What is your greatest weakness? 

→ Choose a real but non-critical weakness and show growth. "I sometimes spend too much time perfecting 
code quality rather than delivering quickly. I've been addressing this by using timeboxing — setting a limit 
on any single task before reviewing and shipping." 

Questions to Ask the Interviewer 

●​ "What does the first 90 days look like for this role?" 

●​ "What tech stack does the team currently use for ML pipelines?" 

●​ "How does the team approach learning and professional development?" 

●​ "What are the biggest technical challenges the team is currently working on?" 

●​ "How is success measured for this role in the first 6 months?" 

💡 Final Tip: Prepare your "greatest hits": 3 strong project stories, 2 technical problem-solving examples, and 1 
teamwork story. These can be adapted for most behavioral questions. 
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Quick Reference Cheat Sheet 

Keep this handy for last-minute review before the interview. 

 

Python One-Liners to Know 

# List comprehension 
[x**2 for x in range(10) if x % 2 == 0] 

 
# Dictionary from two lists 
dict(zip(keys, values)) 

 
# Flatten nested list 
[item for sublist in nested for item in sublist] 

 
# Count occurrences 
from collections import Counter; Counter(my_list) 

 
# Sort dict by value 
sorted(d.items(), key=lambda x: x[1], reverse=True) 

 

Interview Day Checklist 

●​ ✅ Review your projects — know the tech, challenges, and outcomes 

●​ ✅ Practice coding without IDE autocomplete 

●​ ✅ Have 2-3 questions ready for the interviewer 

●​ ✅ Research the company — their products, tech blog, recent news 

●​ ✅ Test your environment (camera, mic, stable internet) for virtual interviews 

●​ ✅ GitHub profile updated with pinned projects 

●​ ✅ Be ready to walk through code line by line 

●​ ✅ Think aloud during problem-solving — show your reasoning process 

 

Good luck! You've got this. 🚀 
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