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Module: Analysis 1 Semester 1

Tutorial exercises set 4: Analysis 1

Exercise 01:
If (r, θ) are the polar coordinates and (x, y) are the cartesian coordinates, write:
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1. θ in terms of x and r.

2. θ in terms of y and r.

3. θ in terms of x and y.

4. the equation of the circle (x− a)2 + y2 = a2 in polar coordinates.

Exercise 02:
Show that: ( 	
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1. cosh2 x− sinh2 x = 1.

2. cosh−1 x = ln(x+
√
x2 − 1), x ≥ 1.

Exercise 03:
The velocity of idealized traveling waves in sea water is given by: (�K. ù¢ª

�
K QjJ. Ë @ è AJ
Ó ú




	
¯
�
éJ
ËA

�
JÓ h. @ñÓ



@
�
é«Qå�)

v2 =
gλ

2π
tanh(2π

d

λ
)

where λ is the wavelength, d is the depth of water, g is acceleration of gravity
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1. If g = 9.8, d = 30 and λ = 270, calculate the value of v.

2. Express d in terms of λ , g, and v.

Exercise 04:
The functions f1(x) =

1
1+e−x and f2(x) =

1
2 tanh

x
2 known as sigmoid and tanh activation functions respec-

tively; in a typical neural network (Artificial Intelligence). Prove that: f1(x)− f2(x).
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2 tanh
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2 ð f1(x) =

1
1+e−x = 1
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