COURSE CODE (CREDITS): 25B11MA312 (2)

JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, WAKNAGHAT

TEST - 2 EXAMINATION (October 2025)
B.Tech. - III Semester (ECE-VLSI)

COURSE NAME: NUMERICAL TECHNIQUES

COURSE INSTRUCTORS: RKB*

MAX. MARKS: 25

MAX. TIME: 1 Hour 30 Mins.

Note: All questions are compulsory. Use of scientific calculator is allowed. The candidate is
allowed to make suitable numeric assumptions wherever required for solving problems.
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Suppose that we are using a computer with a fixed word length of 5 digits.

Evaluate the error due to rounding in representing the number 0.00345672. '}

Also compute the relative error. 3
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Suppose we have the power consumption of a digital circuit measurad,gﬂ‘
different supply voltages. The measured values are: N “;f
Supply Voltage (V) 1 1.2 o 1.5 Wyl
Power (mW) 15 2 i, 38
Using Lagrange Interpolation, estimate the power comt{mg{i{ﬁﬁ:&éw =13,
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In VLSI design, propagation delay of a logic gatg’is"q?fwﬁharacterized at
discrete load capacitance values. The followi taBig shows the measured
propagation delay (in nanoseconds) of a C %?;ﬁy‘eﬁer for different load

capacitances. Using Newton’s Fo i olation, estimate the
p TRty ‘Ri»{p

ropagation delay at a load capacitanc ‘ftﬁ‘ *1!1‘{’.

Load Capacitance (pF) 2 e %%t;:‘!l, » 6 8

Propagation Delay (ns) 0.82 W), 068 0.90 1.20
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Using Stirling’s interpolatj;)‘ﬁttﬂ bﬂ{@ug, evaluate the value of /{16) on the
basis of the following obgeq;ati $trecorded:

IR P AE 20 25 30

X
fx) | 0.0 ﬁg_.oé?,s‘}: 0.1763 | 0.2679 | 0.3640 | 0.4663 | 0.5774
i W5
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yW ™ T : - : ;
“i“‘lh e Hermite interpolation to estimate the propagation delay at an input slew

In VLSI ce i'éha?a\citeriz‘ﬁtion, both the value of a function (delay) and its
slope (sgff'sﬁivi‘tyg tp*input slew) are often required. Suppose the measured
propg%étf&#’dela;li fix) of a logic gate (in ns) at different input transition
Jt_i%ges §le:w,“iﬂ’hs) and its slopes are given as:

T T [0) [

-

Tty 1:5 0.35 0.18

Jlof x=12.
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In an analog circuit, the instantaneous current through a transistor is given by
the function I(t) = 0.5 + 0.8t + 0.2t> (inmA) 0 <t < 6 us. Using
Simpson’s 3/8 rule with n = 6 equal intervals, estimate the total charge

f(f 1(t)dt (in puC) delivered during the interval [0, 6].
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