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 Q.2 a. Evaluate 
x

xsin1xsin1Lt
0x

−−+
→

  

 

 
 
 
    
 b. Show that the function f(x) = x  is not differentiable at x = 0 



 
DE105                                ENGINEERING MATHEMATICS DEC 2014 
 
 

 
© IETE                                                                                                                                 2 

 

 
Q.3a. Compute the arc-length of the curve ay2 = x3 from x = 0 to a point having        x 
= 5a. 
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b. Find the length of an arch of the cycloid whose equations are x = a ( )θ+θ sin  and y 
= a ( )θ+ cos1  
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Q.4a. Use De Moivre’s Theorem to solve the equation x7 + x4 + x3+1=0 
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  b.Two circuits of impedance 2 + 4j ohms and 3 + 4j ohms are connected in parallel and 
A.C. voltage of 100 volts is applied across the parallel combination. Calculate the 
magnitude of the currents as well power factor for each circuit and magnitude of the 
total current for the parallel combination and its power factor. 
 
 



 
DE105                                ENGINEERING MATHEMATICS DEC 2014 
 
 

 
© IETE                                                                                                                                 7 

 

 
 
 
 
Q.5a. A rigid body is rotating with angular velocity 2 radian/sec about an axis OR 
where R is kj2i2 +−  and O is the origin. Find the velocity of the point 3i + 2j – k on the 
body. 
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b.  Forces 2i + 7j, 2i – 5j + 6k, –i + 2j – k act at a point P whose position vector is 4i – 
3j – 2k.  Find the vector moment of the resultant of three forces acting at P about the 
point Q, whose position vector is 6i + j – 3k. 
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 Q.6 a. Solve the differential equation (D – 1)2 (D2 + 1)y = x
2
1sin ,  D = 

dx
d    
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  b. Solve the equation x2siny2
dx
dy3

dx
yd
2

2
=++  
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Q.7       Examine the following series 

   (i) ∑ pn
1  

   (ii) +++
6.4.2
5.3.1

4.2
3.1

2
1   (16) 

 
    
Ans (i) Arti 8, page 634 of text book Engg Mathematic by N P Bali 
 
(ii)  Ex 1, page 652 of text book  Engg Mathematic by N P Bali 
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 Q.8   a. Obtain the Inverse Laplace Transform of cot –1 





 +

2
3s  

 
 b. Find the Laplace transform of 

t
btcosatcos −  
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Q.9  a. Obtain the Laplace transform of t2et.sin4t. (8) 
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TEXT BOOKS 

 
1. Engineering Mathematics – Babu Ram, Pearson Education Limited, 2012 
2. Applied Mathematics for Polytechnic, H.K.Dass, 10th Edition, 2012, CBS Publishers 
& Distributors, New Delhi 

b. Using the Laplace transforms, find the solution of the initial value problem    y'' + 
9y = 6 cos3t, y(0) = 2, y'(0) = 0    
 

 
 


