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Note:Note: (a)All qguestions are compulsory. ' ﬁ%
K
(b) The candidate is allowed to make Suitable numeric assumptions whereygnfeqmreﬁ
for solving problems %}%’g %,,,f,,; .
Q.No Question . %% Cég Marks
Qi A language model predicts the following next-token probabﬂ%eg;:” [2] [7]
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(a) If greedy decoding is used, wi ch‘%tdken will be selected?
(b) If top-k sampling with & = 3 i is U ;cféntlfy the candidate set and
compute the renormalized pybab i’

(c) Explain how temperature‘*s%zl ig"could affect the diversity of the

generated output. . £

Q2 (a) Explain in detaﬂ»h \% osmonal encoding enables Transformers | [2] [3+3]

' to understand and, rﬂces sequential data.Discuss why it is neccssary

despite thc*”? g)gég I's; s, parallel processing nature, and describe the
of=econceptual mechanism used to represent positional

(’é) Des’cnbe thoroughly how cross-attention facilitates encoder—

a4 deccsgller interaction in models such as T5 or BERT2BERT. Explain
%V:o ¢ of query, key, and value vectors in this process and how this

interaction allows the decoder to generate context-aware outputs.

Q3 % (a) What are system prompts, and how do they influence model | [3] [2+3]
behaviour compared to user prompts? :

(b)An LLM is tasked with solving a math word problem:
“If a shop sells 8 pencils for 40, how much will 15 pencils cost?”
You notice that the model sometimes gives direct, wrong answers.

To improve accuracy, you modify the prompt:
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“Think step by step before answering.”

Explain how chain-of-thought prompting changes the reasoning
behavior of the model. What does this approach reveal about the
model’s internal reasoning process?

Q4

(a) Compare the architecture and functionality of LSTM and GRU
networks in detail. Explain how their gating mechanisms control
information flow and address the vanishing gradient problem.

(b) Write the mathematical equations of all gates used in LSTM

(input, forget, output) and GRU (update, reset). Highlight the

differences in how each model updates its hidden state.

more efficient, and why?

[3+3+1]
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