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Course Title: Differential and Integral Calculus
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{Answer all the following questions sequentially]
[The second right-most column indicates the COs with the respective Bloom's level]
{The right-most column indicates the assigned marks]

Q1. o) Describe the Mean Value Theorem with its physical meaning,
/rﬁj A function is defined as fallows
x*+1, when x<0
Flx) = %, when 0<x<1 U\
i, when x>1 ]
/(i)/Discuss the continuity and differentiability at x = @, (&O,;l
ﬂ Deseribe your [indings graphically. @
{(galldcntify the horizontal asymptotes of the Sigmoid function Glx) = E—l_— \
e
Q2. (ayDetermine y, for the function ¥y =In{ax + b) '
(Lb')”An equation used in thermodynamics is the Benedict-Webb-Rubine equation of stute for
the expansion of a gas. The equation is: CO
” -2
_RT (BGRT — Ag _LT_%) bRT —a Aa C (1 +T;]iz') L% = C(3)
P= e M +;E+“r—z*(‘ﬁ)0"
E; pi azp e 6 E ¥ i —
show that Fe = W’r_{v (l - ;;) eve co}.

//Leﬁ'Determine the n-th derivative of the function ¥y =1+ xHe2x using Leibnit’z theorem.

Q3. (a) A capacitor in an RC circuit discharges according to
ve(t) = Vy et/ R

where Vy = 12V, R = 1 kohm, C = 1 muF.

(i) Construct a fourth-order Maclaurin polynomial.

) Caleulate the percentage error of ve(t) at = 0.5 ms. CO-3
i) Caleulate the fourth-order Lagrange’s form of the remainder, C(3)

(b) The output voltage of a temperature sensor is given by V(T) = 0.0017% + 05T + 1.
Calculate the temperature T at which the average rate of change of the sensor voltage ocours

over the interval [20, 80]°C.




