INDIAN STATISTICAL INSTTTUTE

Post Gracuate Dipioma i Business Analvties
End Semester Examination, 2025

Computing for Data Sciences - Part 1
Maximum Marks: 51

Date of Examination: 19 December 2025, 2:30pm Time Allowed: 1.5 Hours

Roll No:

INSTRUCTIONS

o Consider the version of Python as Python 3 while answering questions on Python programming.

d)

. Answer any FIFTEEN questions. [2 marks each x 15 = 30 marks]

How do you check the data type of each column in a Pandas Data¥Frame named df?
A. df .data_types()

B. df .types

C. df .get_types

D. df .dtypes

Given A = np.array([1, 2, 3]), what is the shape of the array created by np.newaxis in the expression
A[:, np.newaxis]?

A. ValueError, because a 1D array cannot be indexed with two dimensions.
B. (3.3)
C. (1,3)
D. (3,1)

What is the fundamental difference between a Pandas Series and a Pandas DataFrame?

A. A Series can only hold integer data, while a DataFrame can hold multiple data types.

B. A Series is a 1-D labeled array, and a DataFrame is a 2-D labeled data structure.

C. A Series does not have an index, whercas a DataFrame does.

D. A Series can only store data fromn a CSV file, while a DataFrame can store data from any source.

To calculate the mean of the 'Sales' column for each unique 'Region’' in a DatakFrame df, which of
the following expressions is correct?

df .mean('Sales’', by='Region')

df .groupby('Region') ['Sales'] .agg('mean"')
df .aggregate('mean', groups='Region')

. df .group_by('Region') .mean() ['Sales']
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¥ arr = op.array{l1, 2, 3, &, 51) aud sub_arr = arril:4]. and then evecite sub_arr0l= 99,

what is the final value of arr?

AL 108,699,699, 5]
Bl
C. TL99.3.4.05
D. 199.2.3,4.3]

} You have a DataFrame df with a cohunn 'Date' of object (string) type, lormatted as "YYYY-MM-DD'.

What is the most memory-efficient way to convert this cohunn to a datetime object?

A. df[‘Date']= pd.to_datetime(df ['Date'l)

B. daf['Date']= df['Date'].apply(pd.to_datetime)

C. af(*Date']= df['Date’].astype(’'datetime64[ns] ')

D. df['Date']l= pd.to_datetime(df('Date'], format='Y%Y-im-%d’', errors='coerce')

Given array A of shape (4,1) and array B of shape (5, ), what is the shape of the result of the clement-wise
operation A + B, asswning broadcasting is successful?

A (4,1)

B. (4.5)

C. Broadcasting is not possible, a ValueError will occur.

D. (5,4)

A = np.arange(10,70,10) .reshape(2,3). Which operation yields the element 50 using fancy indexing?
A All1}, )]

B. A1, 1]

C. Af1)f1]

D. Al{o, 1, 0, 1]

Given A = np.arange (6) .reshape(2,3), which NumPy operation correctly sclects elements of A that
are greater than 2 AND less than 57

A ALA > 2) & (A < B)]

B. Alnp.where(d > 2, A < 5)]

C. AlA>2) | (A< B)]

D. a[2 < 4 < 8]

Which of the following operations is a classic example of a Universal Function (ufunc) in NumPy designed
for element-wise array operations?

A. np.dot(A, B)

B. np.sin(arr)

C. np.sum(arr, axis=0)

D. arr.sort()

What is the key difference in the output of np.linspace(1,10,10) versus np.arange(1,11)7

A. np.arange includes the endpoint 10 in its output, while np.linspace excludes it.

B. The output of np.linspace(1,10,10) will be integer, while np.arange(1,11) will be float.

C. np.linspace includes the endpoint 10 in its output, while np.arange excludes its endpoint 11.
D. The two functions produce exactly the same 10 elements: {1,2,...,10].

Given a 3D array A of shape (D, H, W), representing (Depth, Height, Width) respectively, what is the
resulting shape of the array after executing A.transpose((2,0,1))?

A. (HW.D)

B. (D,W,H)

C. (W,D,H)

D. (D,H, W)



p)

for sy cronded tond disrenstomd NPy s ad wln

it alipns better with Biear algebr operations,

.k i Cowhicl neans iterating over the last 1LOIIONY CONTIPGITY,

Giver a1 x 5 array M. what does np.sun(¥, axis=0) return, and what is its shape?
A. An array of shape (5,) containing the sum of each column.

B. A scalar value which is the sun of all elements in the entire array.

C. A 4 x 5 array where each element is the cumulative sum up to that point.

D. An array of shape (4,) containing the sum of each row.

Given a DataFrame df, what does the code df .1loc[0:2, 1] return?

A. The row at integer position 0 and the row at integer position 2, and the column at integer position 1.
B. The first two rows and the column at integer position 1.

C. Rows with index labels 0 and 1, and the column at integer position 1.

D. The first two rows and the column with label 1.

What type of join is performed by default when pd.merge(dfi, df2, on="key_column") is executed?
pd is alias of pandas library; df1. and df2 are DatakFrames. The connon column namne of dfl and df2
is key_column.

A. Right join
B. Outer join
C. Lett join

D. Inner join

Which one of the following is not a reduction operation (an operation that aggregates data and reduces
the number of dimensions)?

A. np.argmin(A)

B. np.exp(A)

C. np.prod(4)

D. np.mean(A, axis=1)

What is the result of multiplying two arrays, A = np.array([2, 4]) and B = np.array([[1], [3]1]),
using the element-wise multiplication operator A x B?

A. A scalar valuc of 14 using the dot product
B. A 2 x 2 array: [[2,6],[4.12]]

C. A ValueError due to incompatible shapes
D. A 2x2 array: [[2,4].[6,12]]

Using Matplotlib, after plotting a line with ax.plot(x, y, label=’Data’), which final method must
be called to ensure that the label text actually appears on the plot?

plt.draw_legend()

ax.show_labels()

ax.set_legend_visible(True)

. ax.legend()
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