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Indian Institute of Science Education and Research Kolkata

End-Semester Examination @ ID4108 (07tra208l

Time: 3llours Full Marks:50

l) Show that points A(1,2,7) ,B(2,6,3) and C(3, 10, -l) are collinear. 2 marks

2) A vector i= tx+Jy+[z makes angle a, p and y with 0, Jand ftdirection
respectively. Find out a relation between a, p and y. 2 marks

In the above triangle angle between c- and 6 i" A, angle between d and d is B,angle

between d and A- is C. Show that

stnA stnB sinC

-= 
=-abc 2 marks

3) When a set of vectors /,-1, 4r4,. . . . . . . . . . . ..., E *"said to be linearly independent?

2 marks

4) Show how to convert a point P ata location in (x' y, z) in the cartesian coordinate to

the spherical polar coordinate. 2 marks

5) Suppose you are walking from RC to your hostel with a velocity 5 km/hour (which is

constant). Show that the dot product between the velocity and acceleration is zero.

2 marks

6) suppose force is given by F@,y)i = 3xy2'r + (3xzy + 4y')i. Explain whether work

done by this force will be path dependent? 2 marks

7) Solve the set of three linear equation with three variables by Cramer's rule:

x*2y*32=-5
3x*y-32=4

-3x * 4y *72 - -J

3

2 marks
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8) Find the inverse of the following matix

[0 -3 -21
| 1 -4 21 4marks
[-3 4 1J

9) Write the wave function for Carbon atom interms of slater determinant. 3 narks

10) Solve the following I't order linear differential equation: 3 marks

9- a?v -- Lox
d.x Nt

11) Solve the following 2nd order linear differential equation: 3 marks n
.,

#+ Llff+eY = o

12) Suppose the non-homogeneous second order linear ordinary differential equation is given

by # + Ak)ff + n@)y -- C(x).n@) andy2@) are two linear independent solutions

for the homogeneous equations. Find out the general solution for the inhomogeneous

equationinterms of y1(x),yz@) andtheirderivatives. 5marks

l2)Letf(x) be aperiodic function of period 2x srchthat

f(x)= 12-x2 for-r 1x<n
Write down the Fourier series of f(x). 5 marlcs -\

1 3 ) Show that, if a function g (x) = # f e> ,then Fourier transformation of g (r) can be

written as below:

g (k) = -k2 f fO 2 marks

14) Solve the differential following second order differential equation

(x* De +xry-!=o-' d.2c2 -' d.x

Boundary conditions are: y(0) = 1 and y'(0) = -l 5 marks

l5) Find the Fourier transformation of the function

f (x) = xe-xz 4 marks


