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Question 1
The Newton cooling law says that the temperature T at a time t of a material placed

in a surrounding medium kept at a constant temperature T satisfies (AT)’ = -k(AT) with

1.1
AT(t) = T(t)-Ts, and k > 0, constant, characterizing the material thermal properties.
1.1.1  Find the solution of Newton'’s cooling law with initial data T (0) = To (5)
1.1.2 A cup with water at 45°C is placed in a cooler held at 5°C. If after 2 minutes (5)
the water temperature is 25°C, when will the water temperature be 15°C?
1.2 Verify that (xy? -1) dx +x?y dy =0 is exact and hence solve it.
(10)
1.3 Sol ﬁ]—}’"ezx (0)=7 (5)
. olve =8 =
dx ¥
Question 2 [25]
2.1  Solve the equationy”/ +y/ -2y —x2=0 (10)
2.2 The differential equation of motion of a simple pendulum is given as (15)
d’x
2+§x=0
dt [
where x is the dependent variable and t is the independent variable.
Find the displacement of the pendulum as a function of time t.
Question 3 [25]
3.1 Find the values of x, y, z which satisfy the matrix equation (5)
[x+ 3—2y+ \] = [O ——7]
z~1 4a—6 3 2a
3.2 Find the inverse of the matrix (10)
0 -2 -3
A=|1 3 3
-1 -2 -2
3.2 Find the eigenvalues and eigenvectors of A, where (10)



Question 4 [25]

4.1 Obtain the value of P3 (x) using Rodrigues' formula (10)
1 4, .
R(¥) = e S (22 -1)
(2") ' dX”
4.2 Using the Laplace transform find the solution for the following equation (10)
i | t

(Fpy) +y(t)=e

with initial conditions y (0) = 1 and Dy (0) =

4.3 Given U=1; V=t, wherete(-1,1). Verify that U is orthogonal to V. (5)



