JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, WAKNAGHAT
TEST -1 EXAMINATION- 2025
B.Sc. (Hons )-IV Semester (Mathematics and Computing)

COURSE CODE (CREDITS): 24BSIMA411 MAX. MARKS: 15
COURSE NAME: OPTIMIZATION FOR DATA SCIENCE

COURSE INSTRUCTORS: Saurabh Srivastava MAX. TIME:] Hour

Note: (a) All questions are compulsory.
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(b} The candidate is allowed to make suitable numeric assumptions wherév\é{ regitired

Jor solving problems. RPN
(c) Use of scientific calculator is allowed. 2 \ o
Q. No. Question \ CO | Marks
Ql Find the directional derivative of the function \/ xlz + 2x2 — 4x,2 1 2
at the point (—1,2,1) in the direction of (~1, 3 Z)T \ '
Q2 Find the Jacobian of the followmg\ transformatlon 1 3

x= rcosesincp, y= rsm&lsmcp,z = rcosg

at the point 1 . How Jacobian is" useful in data science?
p \ 54
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Q3 | Write the Hessmn . matnx for the function | 1 3

Find its discriminant at the orlgm and comment on your result.

Q4 Write the Taylor’s series. expansmn in vector form up to second 1 4
degree terms, Also find the second order Taylor’s approxnmatlon of
the functlon e< log (1 + x).

Q5 Estimate ther valuec of ¥ at x = 5 by fitting a quadratic curve to the 1 3
following data:
AE % 2 4 3 8
IR 1.1 1.4 1.5 1.8

j\lso, construct the scatter plot for the given data.
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