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[15 pts]

1. Answer the following:

. w =241 —2
(a) Calculate 3101_% i — 12

(b) given that,
x2y5 + zy = 8§,
dy

find —
ndx
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c¢) Find the equation o the tangent to the curve y = 23> —2x+1 at x = 2.
(c) g y
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[10 pts]
2. Air is pumped into a spherical balloon at a rate of 2 cm?/s.

(a) What is the rate of change of the radius when the radius is 20 cm

(b) What is the rate of change of the surface area at the same moment as
that of part (a).

PE-Year 1-TMATH-I-MAIN-2023-2024 Page 4 of 9



8 pts]
3. Calculate the area bounded by the z-axis and the curve
y=a’lnx

from x =1 to x = 10. Write your answer to three decimal places.
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[7 pts]
4. The volume of gas V' and its pressure P are related by
P = 1000V "2,

The work, W, done when the gas expands from volumes v; to vy is
V2
W = / PdVv
v

Calculate the work done when the gas expands from 10 to 20 units.
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[10 pts]
5. Answer ONE of the following questions

1. Newton’s law of cooling states that the temperature of an object T'(t)
changes as per the differential equation
drl
— =
where k is a constant, A is the ambient temperature and ¢ is the time

in seconds. Let an object with temperature 373 K be placed in a room
with temperature 293 K .

(a) Solve the differential equation

(b) what will be the temperature of the body after 200 seconds
(c¢) what will be the temperature of the body after a very long time.

k(T — A)

2. For the following differential equation:

d
Y + 2%y =1
dx

(a) determine the integrating factor p(z).
(b) solve the differential equation.

(c) determine the constant of integration given the condition y(1) = 3.
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Table of Integrals
1
ndr = n+1 -1
/x x —n+1x +C, n#
ede=e"+C

sinzdr = —cosx + C

tanz dr = In|secz| + C

—— — —

SHN

\\?\

de =In x|+ C

1

Tde = —a* +C
Ina

coszdr =sinx + C

sec’rdr = tanz + C

1
22 dx = tan '(z) 4+ C
Q # | MLO Complexity Mark | Comments
Addressed | Level

1 1 3 15
2 1,2 4 10
3 1, 4 3 8

4 1, 3,4 4 7

5 1,3,4,6 3 10

Volume of a sphere with radius r is
4
V = 57'('7’3

Surface area of a sphere with radius r is

A = 47r?
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