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MATEMATICAL PHYSICS  SOLUTIONS 
GATE-2010 

Q1.  Consider an anti-symmetric tensor Pij with indices i and j running from 1 to 5. The 

number of independent components of the tensor is  

(a) 3   (b) 10   (c) 9   (d) 6 

Ans:  (b)  

Solution: The number of independent components of the tensor 

  = ( ) ( ) 10525
2
1

2
1 2 =−=− NN

  
5=∴N  

Q2.  The value of the integral ( )
∫
C

dz
z

ze
2

2 sin , where the contour C is the unit circle: 12 =−z , 

is  

(a) 2πi   (b) 4πi   (c) πi    (d) 0  

Ans:  (d)  

Solution: Pole is at 0=z , Circle 12 =−z  002sin
2 =×=⇒ ∫ idz

z
ze

C

z

π . 

Q3.  The eigenvalues of the matrix 
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

100
023
032

 are  

(a) 5, 2, -2   (b) -5, -1, -1  (c) 5, 1, -1  (d) -5, 1, 1 

Ans:  (c)  

Solution: The characteristic equation of the matrix A , 0=− IA λ   

0
100

023
032

=
−

−
−

=−⇒
λ

λ
λ

λIA 055 23 =+−−⇒ λλλ 1,1,5 −=⇒ λ  

Q4.  If ( )
⎩
⎨
⎧

≥−
<

=
3for 3
,3for 0

xx
x

xf  then the Laplace transform of f(x) is  

(a) sxes 2−   (b) sxes 2   (c) 2−s    (d) sxes −−2
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Ans:  (d)  

Solution: ( ){ } ( )∫
∞

−=
0

dxxfexfL sx ( ) ( ) ( )∫∫∫
∞

−
∞

−− −=+=
33

3

0

3 dxexdxxfedxxfe sxsxxs  

( ){ } ( ) sx
sx

sx
sxsx

es
s

e
s

dxe
s

dx
s

e
s

exxfL −−

∞−∞
−

∞ −∞−

=⎥
⎦

⎤
⎢
⎣

⎡
−

=−=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−

⋅−
−

−= ∫∫ 2

3333

11013
 

Q5.  The solution of the differential equation for ( ) )cosh(2: 2

2

ty
dt

ydty =− , subject to the 

initial conditions ( ) 00 =y  and 0
0
=

=tdt
dy , is 

 

(a) ( ) ( )ttt sinhcosh
2
1

+     (b) ( ) ( )ttt coshsinh +−  

(c) ( )tt cosh      (d) ( )tt sinh  

Ans:  (d) 

Solution: For C.F  ( ) ⇒=− 012 yD 1±=m tt eCeCFC −+=⇒ 21..  

( ) ( ) ( )tt
tt

e
D

e
D

ee
D

t
D

IP −
−

−
+

−
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛ +
−

=
−

=
1

1
1

1
2

2
1

1cosh2
1

1.. 2222 ( )tt etet −−+=
22  

tttt eteteCeCy −− −++=⇒
2221 ( ) 000 21 =+⇒=⇒ CCy

 

tttttt eeteeteCeC
dt
dy −−− −+++−=

2
1

22
1

221
 

0
0

=
=tdt

dy 00
2
10

2
10 2121 =−⇒=−+++−⇒ CCCC

 

Since 021 =+CC  and 021 =−CC 0,0 21 ==⇒ CC . 

Thus tt etety −−=⇒
22

tty sinh=⇒  
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GATE-2011 

Q6.  Two matrices A and B are said to be similar if B = P-1AP for some invertible matrix P. 

Which of the following statements is NOT TRUE?  

(a) DetA = DetB    (b) Trace of A = Trace of B 

(c) A and B have the same eigenvectors (d) A and B have the same eigenvalues 

Ans:  (c)  

Solution: If A and P be square matrices of the same type and if P be invertible then matrices A 

and B = P-1AP have the same characteristic roots  

Then IPPAPPIB λλ 11 −− −=− ( )PIAP λ−= −1
 where I is identity matrix.  

( )PIAPIB λλ −=− −1 PIAP λ−= −1 PPIA 1−−= λ 1−−= PPIA λ IA λ−=  

Thus the matrices A and B (= P-1AP) have the same characteristic equation and hence 

characteristic roots of eigen values. Since the sum of the eigen values of a matrix and 

product of eigen values of a matrix is equal to the determinant of matrix hence third 

alternative is incorrect.  

Q7.  If a force F  is derivable from a potential function V(r), where r is the distance from the 

origin of the coordinate system, it follows that  

(a) 0=×∇ F   (b) 0=⋅∇ F   (c) 0=∇V   (d) 02 =∇ V  

Ans:  (a)  

Solution: Since F  is derivative from potential V(r) and ( )rVF ∇−=
GG

 

  
( ) 0=∇×∇−=×∇⇒ VF . 

Q8.  A 3×3 matrix has elements such that its trace is 11 and its determinant is 36. The 

eigenvalues of the matrix are all known to be positive integers. The largest eigenvalues of 

the matrix is  

(a) 18   (b) 12    (c) 9   (d) 6  

Ans:  (c)  

Solution: We know that for any matrix  

1. The product of eigenvalues is equal to determinant of that matrix.  
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2. =+++ .......321 λλλ  Trace of matrix  

11321 =++ λλλ  and 36321 =λλλ . Hence the largest eigen value of the matrix is 9.  

Q9.  The unit vector normal to the surface x2 + y2 – z = 1 at the point P(1, 1, 1) is  

(a) 
3

ˆˆˆ kji −+   (b) 
6

ˆˆˆ2 kji −+   (c) 
6

ˆˆ2ˆ kji −+   (d) 
3

ˆˆ2ˆ2 kji −+  

Ans:  (d)  

Solution: The equation of the system is ( ) ( ) 01,, 22 =−−+≡ zyxzyxf  

The gradient of the above function is ( )1ˆˆˆ 22 −−+⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
∂
∂

+
∂
∂

+
∂
∂

=∇ zyxk
z

j
y

i
x

f
G

 

                                           ljyix ˆˆ2ˆ2 −+=  

Hence unit normal vector at (1, 1, 1)  =
∇

∇

f

f
3

ˆˆ2ˆ2 kji −+ . 

Q10.  Consider a cylinder of height h and radius a, closed at both ends, centered at the origin. 

Let zkyjxir ˆˆˆ ++=  be the position vector and n̂  a unit vector normal to the surface. The 

surface integral dsnr
S
∫ ⋅ ˆ  over the closed surface of the cylinder is  

 

 

 

 

(a) 2πa2 (a + h)  (b) 3πa2h  (c) 2 πa2h  (d) zero 

Ans:  (b) 

Solution: ( ) haddrdsnr
VS V

233.ˆ. πττ ==∇= ∫∫ ∫  

Q11.  The solutions to the differential equation 
1+

−=
y

x
dx
dy

 
are a family of  

(a) circles with different radii                       

(b) circles with different centres 

O

x

y

z
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(c) straight lines with different slopes   

(d) straight lines with different intercepts on the y-axis  

Ans:  (a)  

Solution: 
1+

−=
y

x
dx
dy 0=++⇒ dyydyxdx 1

22

22
Cyyx

=++⇒ 1
22 22 Cyyx =++⇒

 

 
( ) ( ) CCyx =+=++−⇒ 1210 1

22  

which is family of circles with different radii.  

Q12.  Which of the following statements is TRUE for the function f(z)?  

(a) f(z) is analytic everywhere in the complex plane  

(b) f(z) has a zero at z = π  

(c) f(z) has a pole of order 2 at z = π  

(d) f(z) has a simple pole at z = π  

Ans:  (c)  

Solution: Consider a function ( )
( )2

sin
π−

=
z

zzzf  of a complex variable z. 

( )
( )2

sinz zf z
z π

=
−

 has a  pole of order 2 at π=z  

 

Q13.  Consider a counterclockwise circular contour 1=z  about the origin. The integral 

( )dzzf∫ over this contour is  

(a) –iπ   (b) zero   (c) iπ    (d) 2iπ  

Ans:  (b)  
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GATE-2012 

Q14.  Identify the correct statement for the following vectors jia ˆ2ˆ3 +=
G  and jib ˆ2ˆ +=

G
 

(a) The vectors aG  and b
G

 are linearly independent 

(b) The vectors aG  and b
G

are linearly dependent 

(c)  The vectors aG  and b
G

 are orthogonal 

(d) The vectors aG  and b
G

 are normalized 

Ans:  (a)  

Solution: If jibjia ˆ2ˆ,ˆ2ˆ3 +=+=
GG  are linearly dependent ,0=+ bma

GG
 for some values of m but  

3 + m = 0 and 2 + 2m = 0 do not have any solution. So they are linearly independent.  

0≠⋅ba
GG (Not orthogonal); 0≠×ba

GG  (Not normalized)  

Q15.  The number of independent components of the symmetric tensor Aij with indices 

, 1, 2,3i j =  is  

(a) 1    (b) 3    (c) 6    (d) 9  

Ans:  (c) For symmetric tensor  
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
=

333231

232221

131211

AAA
AAA
AAA

Aij  

331332232112 ,, AAAAAA ===∵  , hence there are six independent components. 

Q16.  The eigenvalues of the matrix 
⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

010
101
010

 are 

(a) 0, 1, 1      (b) 2,2,0 −  

(c) 0,
2

1,
2

1       (d) 0,2,2  

Ans:  (b) 

Solution: 0=− IA λ 0
10

11
01

=
−

−
−

⇒
λ

λ
λ

( ) 2,2,0012 −+=⇒=+−−⇒ λλλλ  
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GATE-2013 

Q17.  If A
G

 and B
G

 are constant vectors, then ( )( )rBA GGG
×⋅∇  is  

(a) BA
GG

⋅    (b) BA
GG

×    (c) rG     (d) zero 

Ans:  (d) 

Solution: Let ( )zyxAA ˆˆˆ0 ++=
G

, ( )zyxBB ˆˆˆ0 ++=  and zzyyxxr ˆˆˆ ++= . 

( ) ( ) ( ) 000 ˆˆˆ BxyzBxzyByzxrB −+−−−=×
GG ( )( ) 0=×⋅∇⇒ rBA GGG

. 

Q18.  For the function ( )
( )( )213

16
−+

=
zz
zzf , the residue at the pole 1=z  is (your answer 

should be an integer) ____________. 

Ans:      3  

Solution: At 1z =  pole is of order 2 so residue is ( )
( )( )

22 1

22 1

1

1 161
2 1 3 1

z

z zd
dz z z

−

−

=

⎡ ⎤−
⎢ ⎥

− + −⎢ ⎥⎣ ⎦
=3  

             

Q19. The degenerate eigenvalue of the matrix
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

−−
−−
−−

411
141
114

 is (your answer should be an 

integer) ____________ 

Ans:      2,5,5  

4 1 1
1 4 1
1 1 4

λ
λ

λ

− − −⎡ ⎤
⎢ ⎥− − −⎢ ⎥
⎢ ⎥− − −⎣ ⎦

⇒
1 1 1

(4 ) 0 5 0
0 0 5

λ λ
λ

− −⎡ ⎤
⎢ ⎥− −⎢ ⎥
⎢ ⎥−⎣ ⎦

  = 2(4 )(5 ) 0λ λ− − = 2,5,5λ⇒ = . 

             

Q20.  The number of distinct ways of placing four indistinguishable balls into five 

distinguishable boxes is ___________. 

Ans:      120  

Solution: 5
44 C× =120 ways  
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GATE-2014 

Q21. The unit vector perpendicular to the surface 3222 =++ zyx at the point (1, 1, 1) is  

(a)
3

ˆˆˆ zyx −+   (b)
3

ˆˆˆ zyx −−    (c)
3

ˆˆˆ zyx +−    (d)
3

ˆˆˆ zyx ++   

Ans:  (d) 

Solution: Let 2 2 2 3 0f x y z= + + − =  ˆ ˆ ˆ2 2 2f xx yy zz⇒∇ = + +
JG

 

 ( ) ˆ ˆ ˆ ˆˆ ˆ2 2 2ˆ 1,1,1
12 3

f x y z x y zn at
f

∇ + + + +
⇒ = = =

∇

JG
JG  

Q22. The matrix 

 ⎥
⎦

⎤
⎢
⎣

⎡
−−
+

=
11

11
3

1
i

i
A  is  

(a) orthogonal   (b) symmetric  (c) anti-symmetric (d) Unitary  

unitary  

unitary †A A I=  

Q23. The value of the integral 

 ∫ +C
z dz

e
z

1

2

   

where C is the circle 4=z , is  

(a) iπ2    (b) i22π    (c) i34π    (d) i24π   

Ans. (c)  

Solution: Pole 1ze = −  
( )2 1i mze e π+⇒ =  where 0,1,2,3.....m =  

Residue ( )
( )

2
2Res iz i

z
z e ππ

φ π π
φ=

= = − =
′

 

Similarly, 2,Resz iπ π= − =  

( )2 2 32 4I i iπ π π π∴ = + =  
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Q24. The solution of the differential equation 02

2

=− y
td
yd , subject to the boundary conditions 

( ) 10 =y and ( ) 0=∞y  is 

(a) tt sincos +      (b) tt sinhcosh +   

(c) tt sincos −      (d) cosh sinht t−   

Ans: (d)  

Soluiton:  
2 1 0D − = 1D⇒ = ± ( ) 1 2

t ty t c e c e−⇒ = +  

Applying boundary condition  

( ) 10 =y 1 21 c c⇒ = +  and ( ) 1 20 0y c e c e∞ −∞∞ = ⇒ = +  

1 20, 1c c⇒ = =  

( ) ty t e−⇒ = ( ) cosh sinhy t t t⇒ = −  

GATE-2015 

Q25. Consider a complex function ( )
( )zx

z
zz

zf
cos1

1

⎟
⎠
⎞

⎜
⎝
⎛ +

= . Which one of the following 

statements is correct? 

(a) ( )zf has simple poles at 0=z and 
2
1

−=z  

(b) ( )zf has second order pole at  
2
1

−=z  

(c) ( )zf has infinite number of second order poles 

(d) ( )zf has all simple poles 

Ans.:  (b)  

Solution:  ( )
( )

1
1 cos
2

f z
z z zπ

=
⎛ ⎞+⎜ ⎟
⎝ ⎠

 

For thk order pole        ( ) ( )lim finite and 0n

z a
z a f z

→
− = ≠∵  

At  0z =             
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    ( )
0

lim
z

zf z finite
→

=          0z =  is a simple pole.   

At  1
2

z = −             
2

1 1
2 2

1 1
2 2lim lim

1 coscos
2

z z

z z

z zz z z ππ→− →−

⎛ ⎞ ⎛ ⎞+ +⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠=

⎛ ⎞+⎜ ⎟
⎝ ⎠

 
( )1

2

1lim
1.cos . sinz z z zπ π π→−

=
+ −

 

                                     
1
2

1lim
cos sinz z z zπ π π→−

=
−

1 2

2

finiteπ π
= = =  

( )f z⇒  has second order pole at 1
2

z = −  

Q26. The value of ( )dttt∫ −
3

0

2 63δ is_______________ (upto one decimal place) 

Ans.:   1.33 

Solution: ( ) ( ) ( )
3 3 3

2 2 2

0 0 0

1 43 6 3 2 2
3 3

t t dt t t dt t t dtδ δ δ− = − = − =⎡ ⎤⎣ ⎦∫ ∫ ∫            

Q27. If ( ) 2xexf −= and ( ) 2xexxg −= , then 

(a) f and g are differentiable everywhere 

(b) f is differentiable everywhere but g is not 

(c) g is differentiable everywhere but f is not 

(d) g is discontinuous at 0=x  

Ans.  (b) 

Solution: 
2

( ) xf x e−= is differentiable but  
2

( ) xg x x e−=  is not differentiable. 

                  
2

2

; 0
( )

; 0

x

x

xe x
g x

xe x

−

−

⎧− <⎪= ⎨
>⎪⎩

 

Left hand Limit   ( ) ( ) ( )
2

0
lim

x h

h
g x h x h e

−

→
− = − −  

Right hand Limit   ( ) ( ) ( )
2

0
lim

x h

h
g x h x h e

+

→
+ = +  
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( ) ( )
0

lim lim
h h o

g x h g x h
→ →

⇒ − ≠ +  

Q28. Consider ( ) ( ) ( )yxivyxuzfw ,, +== to be an analytic function in a domain D . Which 

one of the following options is NOT correct? 

(a) ( )yxu , satisfies Laplace equation in D 

(b) ( )yxv , satisfies Laplace equation in D  

(c) ( )∫
2

1

z

z

dzzf is dependent on the choice of the contour between 1z and 2z in D  

(d) ( )zf can be Taylor expended in D  

Ans.:  (c)  

Solution: ( ) ( )( ) , ,w f z u x y iv x y= = +  to be an analytic function in a domain D, 2

1
( )z

z f z dz∫  is 

independent on the choice of the contour between 1z and 2z in D . 

Q29. The Heaviside function is defined as ( )
⎩
⎨
⎧

<−
>+

=
0for 1
0for 1

t
t

tH  and its Fourier transform is 

given by ω/2i− . The Fourier transform of ( ) ( )[ ]2/12/1
2
1

−−+ tHtH  is  

(a) 

2

2
sin

ω

ω
⎟
⎠
⎞

⎜
⎝
⎛

      (b)  

2

2
cos

ω

ω
⎟
⎠
⎞

⎜
⎝
⎛

 

(c) ⎟
⎠
⎞

⎜
⎝
⎛

2
sin ω      (d) 0  

Ans.:  (a)  

Solution: ( ) ( ) 2i ftH f h t e dtπ
∞

−

−∞

= ∫  

For a function ( )h t  , ( ) 2iH f
ω

= −  

For ( )0h t t− , Fourier Transform is ( )02i fte H fπ−  

Shifting theorem  
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For 1 1 1
2 2 2

h t h t⎡ ⎤⎛ ⎞ ⎛ ⎞+ − −⎜ ⎟ ⎜ ⎟⎢ ⎥⎝ ⎠ ⎝ ⎠⎣ ⎦
2 2 2 21 2 1 2

2 2
i i i ii ie e e e i

i

ω ω ω ω

ω ω
− −⎡ ⎤ ⎡ ⎤− −

= − = − ×⎢ ⎥ ⎢ ⎥
⎣ ⎦ ⎣ ⎦

 

The Fourier transform of ( ) ( )
sin

1 21/ 2 1/ 2
2

2

H t H t

ω

ω

⎛ ⎞
⎜ ⎟
⎝ ⎠+ − − =⎡ ⎤⎣ ⎦  . 

Q30. A function ( )zy  satisfies the ordinary differential equation 
2

2

1 0,my y y
z z

′′ ′+ − =  where 

.....,3,2,1,0=m  Consider the four statements P, Q, R, S as given below. 

 P: mz  and mz−  are linearly independent solutions for all values of m  

Q: mz  and mz−  are linearly independent solutions for all values of 0>m  

R: zln and 1 are linearly independent solutions for 0=m  

S: mz and zln  are linearly independent solutions for all values of m  

The correct option for the combination of valid statements is  

(a) P, R and S only  (b) P and R only  (c) Q and R only  (d) R and S only  

Ans.: (c)  

Solution: 
2

2

1 0my y y
z z

′′ ′+ − = 2 2 0z y zy m y′′ ′⇒ + − =  

 0,1,2,3,.... ,x dm z e D
dx

= = =  

If 0m = ;   2 0z y zy′′ ′+ =  

( )1 0D D D y⎡ ⎤− + =⎣ ⎦
2 0D D D y⎡ ⎤⇒ − + =⎣ ⎦ ( )2 2 0D m y⇒ − =  

1 2y c c x= +      D m= ±  

1 2 lny c c z= +     1 2
mx mxc e c e−+  

R  is correct.      log log
1 2

m z m zc e c e−+  

or if 0, 0m m≠ >  

( )( ) ( )( )1 2cosh log sinh logy c m z ic m x= +    0m⇒ >  
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GATE-2016 

Q31. Consider the linear differential equation xy
dx
dy

= . If 2=y  at 0=x , then the value of y  at 

2=x  is given by 

(a) 2−e    (b) 22 −e   (c) 2e     (d) 22e  

Ans.:  (d)  

Solution:  xy
dx
dy

=
1 dy xdx
y

⇒ =
2

ln ln
2
xy c⇒ = +

2 / 2xy ce⇒ =  

If 2=y  at 0=x 2c⇒ =
2 / 22 xy e⇒ = . 

The value of y  at 2=x  is given by 22y e=  

Q32.  Which of the following is an analytic function of z  everywhere in the complex plane? 

(a) 2z    (b) ( )2*z   (c) 2z    (d) z  

Ans.:  (a)  

Solution: ( ) ( )22 2 2 2z x iy x y i xy= + = − + 2 2 and 2u x y v xy⇒ = − =  

Cauchy Riemann equations 2 , 2u v v ux y
x y x y
∂ ∂ ∂ ∂

= = = − =
∂ ∂ ∂ ∂

 satisfies. 

Q33. The direction of f∇
G

for a scalar field ( ) 22

2
1

2
1,, zxyxzyxf +−= at the point ( )2,1,1P  is 

(a) ( )
5

ˆ2ˆ kj −−   (b) ( )
5

ˆ2ˆ kj +−   (c) ( )
5

ˆ2ˆ kj −   (d) ( )
5

ˆ2ˆ kj +  

Ans.:  (b)  

Solution: ( ) ˆˆ ˆf x y i xj zk∇ = − − +
G

1,1,2

ˆˆ 2ˆ
5

f j kn
f

⎛ ⎞∇ − +⎜ ⎟⇒ = =
⎜ ⎟∇⎝ ⎠

G
G  

Q34. A periodic function ( )xf of period π2  is defined in the interval ( )ππ <<− x  

   ( )
⎩
⎨
⎧

<<
<<−−

=
π

π
x

x
xf

0,1
0,1

 

The appropriate Fourier series expansion for ( )xf !is 
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(a) ( ) ( ) ( )[ ]...5/5sin3/3sinsin4
+++⎟

⎠
⎞

⎜
⎝
⎛= xxxxf
π

 

(b) ( ) ( ) ( )[ ]..5/5sin3/3sinsin4
−+−⎟

⎠
⎞

⎜
⎝
⎛= xxxxf
π

 

(c) ( ) ( ) ( )[ ]...5/5cos3/3coscos4
+++⎟

⎠
⎞

⎜
⎝
⎛= xxxxf
π

 

(d) ( ) ( ) ( )[ ]...5/5cos3/3coscos4
−+−⎟

⎠
⎞

⎜
⎝
⎛= xxxxf
π

 

Ans.:  (a)  

Solution: ( )
⎩
⎨
⎧

<<
<<−−

=
π

π
x

x
xf

0,1
0,1

  

Let ( ) ( )0
1

cos sinn n
n

f x a a nx b nx
∞

=

= + +∑  

( )0
1

2
a f x dx

π

ππ −
= ∫∵  

( ) ( ) ( ) [ ] [ ]
0 0

0 00

1 1 11 1 0
2 2 2

a f x dx dx dx x x
π π π

ππ ππ π π −− −

⎡ ⎤ ⎡ ⎤⇒ = = − + = − + =⎢ ⎥ ⎣ ⎦⎣ ⎦∫ ∫ ∫  

This can also be seen without integration, since the area under the curve of ( )xf  between 

toπ π−  is zero. 

( )1 cosna f x nxdx
π

ππ −
= ∫∵  

( ) ( )
0

0

1 1 cos 1 cosna nxdx nxdx
π

ππ −

⎡ ⎤⇒ = − +⎢ ⎥⎣ ⎦∫ ∫
0

0

1 sin sin 0nx nx
n n

π

ππ −

⎡ ⎤⎧ ⎫ ⎧ ⎫= − + =⎢ ⎥⎨ ⎬ ⎨ ⎬
⎩ ⎭ ⎩ ⎭⎢ ⎥⎣ ⎦

 

( )1 sinnb f x nxdx
π

ππ −
= ∫∵  

( ) ( )
0

0

1 1 sin 1 sinnb nxdx nxdx
π

ππ −

⎡ ⎤⇒ = − +⎢ ⎥⎣ ⎦∫ ∫  

0

0

1 cos cos
n

nx nxb
n n

π

ππ −

⎡ ⎤⎧ ⎫ ⎧ ⎫⇒ = −⎢ ⎥⎨ ⎬ ⎨ ⎬
⎩ ⎭ ⎩ ⎭⎢ ⎥⎣ ⎦

( ) ( ) ( )1 1 2 11 1 1 1 2
n n n

n n n n n nπ π

⎡ ⎤ ⎡ ⎤− − −
= − − + = −⎢ ⎥ ⎢ ⎥

⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦
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If n is even 0=nb  and If n is odd 4
nb

nπ
= . 

Thus Fourier series is     ( ) 4 1 1sin sin 3 sin 5 ...
3 5

f x x x x
π
⎡ ⎤= + + +⎢ ⎥⎣ ⎦

 

 


