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DipIETE – ET/CS (New Scheme) 

 
Time: 3 Hours                                                                                                     Max. Marks: 100  
 
PLEASE WRITE YOUR ROLL NO. AT THE SPACE PROVIDED ON EACH PAGE 
IMMEDIATELY AFTER RECEIVING THE QUESTION PAPER. 
 

NOTE: There are 9 Questions in all. 
• Question 1 is compulsory and carries 20 marks. Answer to Q.1 must be written in 

the space provided for it in the answer book supplied and nowhere else. 
• The answer sheet for the Q.1 will be collected by the invigilator after 45 minutes of 

the commencement of the examination. 
• Out of the remaining EIGHT Questions answer any FIVE Questions. Each 

question carries 16 marks. 
• Any required data not explicitly given, may be suitably assumed and stated. 
 

 

 Q.1 Choose the correct or the best alternative in the following: (2×10) 
 
 

  a. If ,)( 3 xxxf +=  a = 0,  b = 1, and bcacf
ab

afbf
<<=

−
−   ),()()( then ‘c’ is 

equal to : 

   (A) 
3

1
−  (B) 3  

   (C) 3−  (D) 
3

1  
  

  b. The value of  is equal to : 

   (A) 
35
16  (B) 

35
8  

   (C) 
35
16

−  (D) 
35
32  

 

  c. If ( )iZ 321 += and ( )iZ 232 −= be two complex numbers, then 








2

1

Z
Z  is equal to  

   (A) 
13
12i  (B)  –i 

   (C) i (D) 
13
12i−  

 
  d. If ( )kjia ˆˆˆ2 ++=

  and ( )kjib ˆ2ˆ2ˆ +−=


 be two vectors, then unit vector 
perpendicular to both a  and b


 is equal to: 

   (A) 










 +−
25

ˆ5ˆ3ˆ4 kji  (B) 










 −+
25

ˆ5ˆ3ˆ4 kji   

   (C) 










 −−
25

ˆ5ˆ3ˆ4 kji  (D) 










 −−
−

25

ˆ5ˆ3ˆ4 kji  
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  e. The solution of differential equation ( ) xyD 2cos42 =+ is: 

   (A) xxxcxcy 2cos
4

2sin2cos 21 ++=  

   (B) xxxcxcy 2sin
4

2sin2cos 21 ++=  

   (C) xxxcxcy 2sin
4

2sin2cos 21 −+=  

   (D) xxxcxcy 2cos
4

2sin2cos 21 −+=  

 
  f. The series: 

   ( )  ++++++
!1-n

1  
!3

1
!2

1
!1

11   is 

   (A) Convergent (B) Divergent 
   (C) Oscillatory (D) Conditional divergence 
 
  g. The Laplace Transform of ( )tet 4sin.  is : 

   (A) 
152

4
2 +− ss

 (B) 
172

4
2 +− ss

 

   (C) 
172

4
2 ++

−
ss

 (D) 
152

4
2 −+ ss

 

 
  h. If ( )jia ˆ2ˆ −=

 ; ( )kjib ˆ4ˆ2ˆ −+=


 and ( )jic ˆ3ˆ2 −=
  then value of ( )cba 

×⋅  is 
equal to: 

   (A) –4 (B) –3 
   (C) 3 (D) 4 
 

  i. The inverse Laplace transform of 





+− 65
1

2 ss
 is equal to: 

   (A) (e3t + e2t) (B) (- e3t - e2t) 
   (C) (- e3t + e2t) (D) (- e2t + e3t) 
 
   j. For Nn∈ and 1−=i ,  

   







−
+

nxinx
nxinx

sincos
sincos is equal to: 

   (A) nxinx 2sin2cos +  (B) nxinx 2sin2cos −  
   (C) nxinx 2cos2sin +  (D) nxinx 2cos2sin −  
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Answer any FIVE Questions out of EIGHT Questions. 
Each question carries 16 marks. 

 

 

 Q.2 a. Expand )1log( xe+  in ascending powers of ‘x’ as far as the term containing x4 
by using Maclaurin’s Theorem. (8) 

 
 

  b. Evaluate: ( )



 +−

→
x

xxx
1log11lim 20

 (8) 

 
 Q.3 a. Evaluate  by using “Reduction Formula”.  (8) 
 
  b. The area bounded by the parabola xy 42 = and the straight line 0234 =+− yx  

is rotated about y-axis. Find the volume of solid so formed. (8) 
 
 Q.4 a. If ‘n’ is a positive integer, then show that: (8) 

   θ+θ=





θ−θ+
θ+θ+ nin

i
i n

sincos
sincos1
sincos1  

 
  b. A coil of resistance of 4 ohms and inductive resistance of 42 ohms is connected 

in parallel with a resistance of 15 ohms and capacitive reactance of 18 ohms. 
This parallel circuit is connected across 220 volts mains as shown in figure, 
belwo. Find (i) current taken by each circuit (ii) total current. (8) 

 

 
 
 Q.5 a. If ( )kajaiaa ˆˆˆ

321 ++=
 ; ( )kbjbibb ˆˆˆ

321 ++=


 and ( )kcjcicc ˆˆˆ
321 ++=

 , then show 
that: (8) 

   ( )
















=×⋅

321

321

321

ccc
bbb
aaa

cba   

 
  b. The point of application of the force ( ) kjiF ˆˆ10ˆ5 ++=


 is displaced from the 

point A(2,1,3) to the point B(4,0,-5), find work done by the force ( )F


. (8) 
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 Q.6 a. Solve differential equation: (8) 
   xxyDyyD cos322 +=+−  
 
  b. An inductance of 2 henries and a resistance of 20 ohms are connected in series 

with an e.m.f. t150sin100 . If the current is zero, when 0=t , find the current at 
the end of 0.01 sec. (8) 

 
 
  Q.7 a.  Test the convergence of the series (8) 
 

   ∑
∞

= 


















+1 1n

nx
n

n  

 
  b.  Test the convergence of the series (8) 

     
7.5

1
5.3

1
3.1

1
+++  

 
 Q.8  Find Laplace transform of following: (8+8) 
  a. ( ) ttf 2sin=  
 

  b.  ( ) 





=

t
ttf sin  

 
 Q.9 a. Find inverse Laplace transform of  (8) 

   
( ) 








++ 43 2s

s  

 
  b. Using Laplace transform, find solution of initial value problem: (8) 
   y’’ + 9y = 6cos3x; y(0) = 2, y’(0) = 0 
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