
 

DATA SCIENCE WITH PYTHON 

Basic Questions (1-25) 

1.​ What is Data Science?​
 

○​ Data Science is a field that combines statistics, data analysis, machine 
learning, and computer science to extract insights from structured and 
unstructured data.​
 

2.​ What is Python, and why is it used in Data Science?​
 

○​ Python is a high-level programming language that is widely used in Data 
Science due to its simplicity, readability, and powerful libraries for data 
manipulation and analysis.​
 

3.​ What are some commonly used Python libraries for Data Science?​
 

○​ Common libraries include Pandas, NumPy, Matplotlib, Seaborn, SciPy, and 
Scikit-learn.​
 

4.​ What is Pandas used for in Data Science?​
 

○​ Pandas is used for data manipulation and analysis, offering data structures 
like Series and DataFrames for handling and analyzing data.​
 

5.​ What is NumPy?​
 

○​ NumPy is a Python library used for numerical computing, providing support 
for large multi-dimensional arrays and matrices along with a collection of 
mathematical functions.​
 

6.​ What is the difference between a list and a NumPy array?​
 

○​ A list is a basic Python data structure, while a NumPy array is more efficient 
for numerical calculations, supporting element-wise operations and 
high-performance computing.​
 

7.​ What are DataFrames in Pandas?​
 

○​ DataFrames are 2D labeled data structures in Pandas used for storing and 
manipulating data in a table format, where rows and columns have labels.​
 

8.​ What is data cleaning in Data Science?​
 

○​ Data cleaning involves identifying and correcting errors or inconsistencies in 
datasets, such as missing values, outliers, or incorrect data types.​
 



 

9.​ What is an outlier? How do you handle them?​
 

○​ An outlier is a data point that significantly deviates from other data points. 
Outliers can be handled by removing, transforming, or capping them.​
 

10.​What are missing values, and how do you handle them?​
 

○​ Missing values are data points that are absent in a dataset. Handling missing 
values can be done by deleting, imputing, or using algorithms that support 
missing data.​
 

11.​What is the difference between structured and unstructured data?​
 

○​ Structured data is organized in a predefined format like tables (e.g., SQL 
databases), while unstructured data has no predefined structure, such as text, 
audio, or images.​
 

12.​What are the steps in a typical data science project?​
 

○​ Steps include problem definition, data collection, data cleaning, exploratory 
data analysis, model building, model evaluation, and deployment.​
 

13.​What is exploratory data analysis (EDA)?​
 

○​ EDA is the process of analyzing and visualizing data to summarize its main 
characteristics and identify patterns, trends, and anomalies.​
 

14.​What is the purpose of feature scaling?​
 

○​ Feature scaling is used to standardize or normalize data, ensuring that all 
features contribute equally to model training, especially for algorithms 
sensitive to feature scales.​
 

15.​What are the common types of data in Data Science?​
 

○​ Common data types include numerical, categorical, time-series, and text data.​
 

16.​What is the difference between Python’s tuple and list?​
 

○​ A tuple is immutable, meaning it cannot be modified, while a list is 
mutable and can be modified after creation.​
 

17.​What is a correlation?​
 

○​ Correlation measures the relationship between two variables, showing how 
changes in one variable relate to changes in another.​
 



 

18.​What is a hypothesis test in Data Science?​
 

○​ A hypothesis test is a statistical method used to test an assumption or 
hypothesis about a population parameter based on sample data.​
 

19.​What is a box plot?​
 

○​ A box plot is a graphical representation of the distribution of data, showing the 
median, quartiles, and outliers.​
 

20.​What is a histogram?​
 

○​ A histogram is a graphical representation of the distribution of numerical data, 
showing the frequency of data points within specified ranges.​
 

21.​What is the purpose of data visualization in Data Science?​
 

○​ Data visualization helps in understanding complex data by presenting it in 
graphical formats, making it easier to identify trends, patterns, and insights.​
 

22.​What is a scatter plot?​
 

○​ A scatter plot is a type of graph used to represent data points in a 
two-dimensional space, often to identify relationships between variables.​
 

23.​What is the role of Matplotlib in Data Science?​
 

○​ Matplotlib is a Python library used for creating static, animated, and 
interactive visualizations in Python.​
 

24.​What is the difference between a bar chart and a histogram?​
 

○​ A bar chart represents categorical data, while a histogram represents the 
distribution of continuous numerical data.​
 

25.​What is the role of Seaborn in Data Science?​
 

○​ Seaborn is a Python visualization library based on Matplotlib that provides an 
easier interface for creating more complex visualizations like heatmaps, pair 
plots, etc.​
 

 

Intermediate Questions (26-50) 

26.​What is supervised learning?​
 



 

○​ Supervised learning is a machine learning technique where the model is 
trained on labeled data to predict outputs for new, unseen data.​
 

27.​What is unsupervised learning?​
 

○​ Unsupervised learning involves training models on data that has no labels, 
aiming to find hidden patterns or structures in the data.​
 

28.​What is the difference between classification and regression?​
 

○​ Classification is used to predict categorical outcomes, while regression is 
used for predicting continuous numerical values.​
 

29.​What is overfitting and underfitting?​
 

○​ Overfitting occurs when a model learns too much noise from the training data, 
while underfitting happens when the model fails to capture important patterns 
in the data.​
 

30.​What is cross-validation?​
 

○​ Cross-validation is a technique used to evaluate a model's performance by 
dividing the data into multiple subsets and training the model on different 
portions while testing it on the remaining data.​
 

31.​What is a decision tree?​
 

○​ A decision tree is a tree-like model used for classification and regression 
tasks, where each node represents a feature, and each branch represents a 
decision.​
 

32.​What is random forest?​
 

○​ Random Forest is an ensemble learning method that combines multiple 
decision trees to improve the accuracy and robustness of the model.​
 

33.​What is k-nearest neighbors (KNN)?​
 

○​ KNN is a simple machine learning algorithm that classifies a data point based 
on the majority class of its k-nearest neighbors in the feature space.​
 

34.​What is logistic regression?​
 

○​ Logistic regression is a statistical model used for binary classification tasks, 
predicting the probability of an outcome using a logistic function.​
 

35.​What is the difference between a sigmoid function and a tanh function?​
 



 

○​ The sigmoid function maps input values between 0 and 1, while the tanh 
function maps input values between -1 and 1.​
 

36.​What is the purpose of feature engineering?​
 

○​ Feature engineering involves creating new features from raw data to improve 
the performance of machine learning models.​
 

37.​What is principal component analysis (PCA)?​
 

○​ PCA is a dimensionality reduction technique used to reduce the number of 
features in a dataset while retaining as much variance as possible.​
 

38.​What is the difference between batch gradient descent and stochastic gradient 
descent?​
 

○​ Batch gradient descent updates the model weights using the entire training 
dataset, while stochastic gradient descent updates weights after processing 
each individual training sample.​
 

39.​What is the confusion matrix?​
 

○​ A confusion matrix is a table used to evaluate the performance of a 
classification model by comparing the predicted labels with the actual labels.​
 

40.​What are precision, recall, and F1-score?​
 

○​ Precision measures the accuracy of positive predictions, recall measures the 
ability to identify all positive instances, and F1-score is the harmonic mean of 
precision and recall.​
 

41.​What is the purpose of regularization in machine learning?​
 

○​ Regularization techniques like L1 and L2 are used to prevent overfitting by 
adding a penalty to the model complexity.​
 

42.​What is support vector machine (SVM)?​
 

○​ SVM is a supervised learning algorithm that separates data into different 
classes by finding the hyperplane that maximizes the margin between the 
classes.​
 

43.​What is a neural network?​
 

○​ A neural network is a computational model inspired by the human brain, 
consisting of layers of interconnected neurons to process and learn from data.​
 



 

44.​What is the difference between deep learning and traditional machine learning?​
 

○​ Deep learning uses neural networks with many layers (deep networks) to 
automatically learn features from raw data, while traditional machine learning 
relies on hand-crafted features.​
 

45.​What are hyperparameters in machine learning?​
 

○​ Hyperparameters are the parameters that are set before training a model, 
such as the learning rate, number of trees in a random forest, or the number 
of layers in a neural network.​
 

46.​What is the curse of dimensionality?​
 

○​ The curse of dimensionality refers to the challenges that arise when analyzing 
and organizing high-dimensional data, which can lead to overfitting and poor 
performance.​
 

47.​What is ensemble learning?​
 

○​ Ensemble learning combines multiple models to improve performance by 
reducing variance, bias, or both.​
 

48.​What is a hyperparameter tuning?​
 

○​ Hyperparameter tuning is the process of selecting the optimal set of 
hyperparameters to improve the model’s performance, typically using 
techniques like grid search or random search.​
 

49.​What is the difference between bagging and boosting?​
 

○​ Bagging​
 

involves training multiple models independently and combining them, while boosting trains 
models sequentially, focusing on improving the performance of weak models. 

50.​What is time series forecasting?​
 

○​ Time series forecasting involves predicting future values based on past data, 
where the data points are ordered by time.​
 

 

Advanced Questions (51-75) 



 

51.​What is a Markov Chain?​
 

○​ A Markov Chain is a mathematical system that undergoes transitions from 
one state to another, where the probability of each state depends only on the 
previous state.​
 

52.​What is gradient boosting?​
 

○​ Gradient boosting is an ensemble technique that builds models sequentially, 
with each model trying to correct the errors of the previous one by minimizing 
the loss function.​
 

53.​What are the advantages of using XGBoost?​
 

○​ XGBoost is an optimized implementation of gradient boosting that is highly 
efficient, scalable, and performs well in a variety of machine learning tasks.​
 

54.​What is the ROC curve?​
 

○​ The ROC curve is a graphical representation of the performance of a binary 
classification model, showing the trade-off between sensitivity and specificity.​
 

55.​What is the AUC-ROC score?​
 

○​ The AUC (Area Under the Curve) measures the overall performance of a 
classification model, with higher AUC values indicating better performance.​
 

56.​What is the difference between L1 and L2 regularization?​
 

○​ L1 regularization adds the absolute value of the coefficients as a penalty term, 
encouraging sparsity, while L2 regularization adds the squared value of the 
coefficients, penalizing large weights.​
 

57.​What is dropout in neural networks?​
 

○​ Dropout is a regularization technique used in neural networks to randomly 
deactivate a fraction of neurons during training to prevent overfitting.​
 

58.​What is the difference between LSTM and GRU?​
 

○​ LSTM (Long Short-Term Memory) and GRU (Gated Recurrent Units) are both 
types of recurrent neural networks designed to handle sequential data, with 
GRU being a simpler variant of LSTM.​
 

59.​What is reinforcement learning?​
 

○​ Reinforcement learning is an area of machine learning where an agent learns 
to make decisions by interacting with an environment and receiving rewards 



 

or penalties based on its actions.​
 

60.​What is a collaborative filtering recommendation system?​
 

○​ Collaborative filtering is a recommendation system that predicts a user's 
preferences based on the preferences of similar users.​
 

61.​What are autoencoders?​
 

○​ Autoencoders are neural networks used for unsupervised learning tasks, 
typically for dimensionality reduction or anomaly detection.​
 

62.​What is principal component regression (PCR)?​
 

○​ PCR is a regression technique that combines PCA for dimensionality 
reduction with linear regression for prediction.​
 

63.​What is the Gaussian Naive Bayes classifier?​
 

○​ Gaussian Naive Bayes is a probabilistic classifier that assumes the features 
are normally distributed and applies Bayes' theorem for classification tasks.​
 

64.​What is a confusion matrix, and how is it used to evaluate models?​
 

○​ A confusion matrix is used to evaluate the accuracy of a classification model 
by showing the number of correct and incorrect predictions for each class.​
 

65.​What is the difference between batch and online learning?​
 

○​ Batch learning processes the entire dataset at once, while online learning 
processes data in small batches or one data point at a time.​
 

66.​What is hyperparameter optimization?​
 

○​ Hyperparameter optimization is the process of finding the best set of 
hyperparameters for a machine learning model to improve its performance.​
 

67.​What are gradient-based optimization algorithms?​
 

○​ Gradient-based optimization algorithms like stochastic gradient descent 
(SGD) are used to minimize the loss function by adjusting model parameters 
based on gradients.​
 

68.​What is the purpose of t-SNE (t-distributed Stochastic Neighbor Embedding)?​
 

○​ t-SNE is a dimensionality reduction technique used for visualizing 
high-dimensional data by reducing it to 2D or 3D space.​
 



 

69.​What is Bayesian inference?​
 

○​ Bayesian inference is a statistical method of updating the probability estimate 
for a hypothesis as more evidence becomes available.​
 

70.​What is a Gantt chart?​
 

○​ A Gantt chart is a type of bar chart that represents a project schedule, 
showing tasks or events over time.​
 

71.​How do you implement a recommendation system in Python?​
 

○​ A recommendation system can be implemented using collaborative filtering, 
content-based filtering, or hybrid approaches with libraries like Surprise, 
Scikit-learn, or TensorFlow.​
 

72.​What are the advantages of using an ensemble method like Random Forest?​
 

○​ Random Forest reduces the risk of overfitting, increases accuracy, and can 
handle large datasets with high-dimensional features.​
 

73.​What is the difference between a bagging and boosting algorithm?​
 

○​ Bagging reduces variance by training multiple models in parallel, while 
boosting reduces bias by training models sequentially, where each model tries 
to correct the previous one’s mistakes.​
 

74.​What is the purpose of feature selection in machine learning?​
 

○​ Feature selection involves selecting the most relevant features to improve the 
model’s performance, reduce overfitting, and make the model easier to 
interpret.​
 

75.​How would you handle an imbalanced dataset?​
 

○​ Techniques like resampling, SMOTE, and adjusting class weights can be 
used to handle imbalanced datasets in machine learning.​
 

 

Technical Questions (76-100) 

76.​Explain the working of the K-means clustering algorithm.​
 

○​ K-means is an iterative clustering algorithm that divides data into k clusters by 
minimizing the sum of squared distances between data points and the 



 

centroids of the clusters.​
 

77.​How does the Naive Bayes algorithm work?​
 

○​ Naive Bayes calculates the conditional probability of each class based on the 
features using Bayes' theorem, assuming independence between features.​
 

78.​What is the purpose of the fit method in Scikit-learn?​
 

○​ The fit method in Scikit-learn trains a machine learning model using the 
provided training data.​
 

79.​Explain how a support vector machine works.​
 

○​ SVM finds the hyperplane that best separates data points of different classes 
by maximizing the margin between them.​
 

80.​What is a convolutional neural network (CNN)?​
 

○​ A CNN is a deep learning architecture used for image and video processing, 
consisting of convolutional layers, pooling layers, and fully connected layers.​
 

81.​How does the Random Forest algorithm work?​
 

○​ Random Forest is an ensemble of decision trees trained on random subsets 
of data and features, using majority voting for classification or averaging for 
regression.​
 

82.​What are hyperparameters in deep learning, and how do you tune them?​
 

○​ Hyperparameters in deep learning include learning rate, batch size, number 
of layers, and activation functions, and they can be tuned using grid search or 
random search.​
 

83.​How does the Adam optimizer work?​
 

○​ Adam is an optimization algorithm that computes adaptive learning rates for 
each parameter using both the gradient and its momentum.​
 

84.​What are the main differences between KNN and SVM?​
 

○​ KNN is a non-parametric method that classifies a point based on the majority 
class of its neighbors, while SVM finds a hyperplane to separate data classes.​
 

85.​What is the difference between a shallow and deep neural network?​
 



 

○​ A shallow neural network has one hidden layer, while a deep neural network 
has multiple hidden layers, enabling it to learn more complex patterns.​
 

86.​What is a loss function in machine learning?​
 

○​ A loss function measures how well the model’s predictions match the actual 
target values, and the goal is to minimize this loss during training.​
 

87.​Explain the concept of Backpropagation.​
 

○​ Backpropagation is an algorithm used to update the weights of a neural 
network by propagating the error backward through the network and adjusting 
weights using gradient descent.​
 

88.​What is the purpose of the transform method in Scikit-learn?​
 

○​ The transform method applies the learned transformation (such as scaling, 
encoding, etc.) to new data based on the model fitted earlier.​
 

89.​What is the difference between a regression and classification problem?​
 

○​ Regression predicts continuous values, while classification assigns data to 
discrete categories or classes.​
 

90.​Explain the working of the decision tree algorithm.​
 

○​ Decision trees split the data into subsets based on feature values, recursively 
forming a tree where each leaf node represents a class or value.​
 

91.​How does Principal Component Analysis (PCA) work?​
 

○​ PCA reduces the dimensionality of the data by projecting it onto the principal 
components, which are the directions with the most variance.​
 

92.​What is cross-entropy loss?​
 

○​ Cross-entropy loss is a loss function used for classification problems, 
measuring the difference between the predicted probability distribution and 
the true distribution.​
 

93.​What is a confusion matrix?​
 

○​ A confusion matrix is a table used to describe the performance of a 
classification model by comparing the predicted and actual labels.​
 

94.​What is the purpose of a kernel in SVM?​
 



 

○​ A kernel is used to transform the input data into a higher-dimensional space 
to enable linear separation of non-linearly separable data.​
 

95.​What is bagging in machine learning?​
 

○​ Bagging (Bootstrap Aggregating) combines multiple models trained on 
different subsets of the training data to improve the overall model accuracy.​
 

96.​What is boosting?​
 

○​ Boosting is an ensemble technique where models are trained sequentially, 
with each model focusing on correcting the mistakes made by the previous 
one.​
 

97.​Explain how the Gradient Boosting Machine (GBM) works.​
 

○​ GBM builds an ensemble of weak learners (usually decision trees), where 
each tree corrects the errors made by the previous trees using gradient 
descent.​
 

98.​What is a Recurrent Neural Network (RNN)?​
 

○​ RNN is a type of neural network designed for processing sequential data, 
where outputs from previous steps are used as inputs for the next step.​
 

99.​What is the difference between a fully connected neural network and a 
convolutional neural network?​
 

○​ A fully connected neural network connects every neuron in one layer to every 
neuron in the next layer, while CNNs have specialized layers like 
convolutional and pooling layers for image processing.​
 

100.​ Explain the concept of hyperparameter tuning using Grid Search. - Grid 
Search is a method to find the best hyperparameters for a model by exhaustively 
searching through a predefined set of hyperparameters to maximize performance.​
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