CARMEL COLLEGE OF ARTS, SCIENCE & COMMERCE FOR WOMEN, 
SEMESTER END EXAMINATION, OCTOBER 2018 
    SUBJECT: Physics: Mathematical Methods & Classical Mechanics and Electrical Circuit Theory
Semester: I of B.Sc               Total marks: 80          Date:  31/10/2018         Duration: 2Hrs
Instructions: 
1. Answer Section I and Section II Separately
2. All questions are compulsory, however internal choice is available.
3. Figures to the right indicate maximum marks to the question/sub question.
4. Use of nonprogrammable calculator is permitted.
5. Symbols have their usual meaning unless specified. Draw neat diagrams wherever necessary.

Section I: Mathematical Methods & Classical Mechanics

Q.1 Answer any five of the following.			                                (10 mks)
a) Differentiate with respect to x the following: 
b) Integrate :
c) Find the area of parallelogram whose adjacent sides are i-2j+3k and 2i+j-4k
d) Multiply the following matrices:
e) Find 
f) Express the following in the form a+ib:  
g) An engine draws a train up the hill that rises by 1 in 49 at a rate 36km/hr. If the resistive force due to friction is given by 10newtons per ton. Calculate the power of the engine.                                     
       (mass of the train and its engine is 300 metric tons) 							
h) A student weighing 40kg jumps down a high wall with speed 20m/s in 0.5s with straight knees and 0.8s with bent. Calculate impulse on landing with straight knees and with bent knees on the ground .Which of them is safer?

Q.2  (A) i ,    find   					(7 mks)

    ii) Integrate    (3x+5)4+(5-3x)7
	
	OR

(B)  i) Discuss the continuity of the function  at  x=2                                (7 mks)
       f(x) = x2 -1         0x2
=  x+1          2x4
     ii) Express the following in the polar form :    (1-√2) + i         
 
Q.2. (C) Give the schematic plot of the exponential function y=ex and y=e2x. Compare the two.                                                                                              (3 mks)


Q.3   A) Arrive at the expression for displacement in one dimension where the force is velocity dependent      					                               (7mks)                                                         				
OR
       B) Write the equation of motion for a body falling near the surface of the earth, and hence, arrive at expression for the terminal velocity. 	                    (7 mks)                                                         

Q3  C) The bob of a simple pendulum with a string of length 2m is released from a height when the string makes an angle of 30o with the vertical .Calculate its velocity at the lowest point.	                                                                  (3 mks)			

Q.4  A) Arrive at the expression for velocity & acceleration in the polar form. (7 mks)			
				OR
    B) What path does a projectile projected at an angle with the horizontal make? Prove the same.                                                                                      (7 mks)	

 Q.4 C) A bullet is fired at an angle of 45o with the horizontal ,with a velocity of 800m/s. What is the maximum height attained and the range covered.	              (3 mks)		

Section II : Electrical Circuit Theory

Q.1. Answer any five of the following.                                                                (10 mks)           
a) What should be the internal resistance of an ideal voltage source and an ideal voltmeter?
b) What is the efficiency of the circuit under maximum power transfer conditions?
c) What are the SI units of magnetic induction (B) and magnetic intensity (H)? What are the corresponding units in C.G.S?
d) What do you understand by the term time constant of a given RC or RL circuit? 
e) What do you mean by reactance and impedance? What is the reactance of a capacitor when a source of d.c. voltage is connected across it?
f) What do you mean by 50 V, 500 mA transformer? Is it a step down or step up transformer?
g) Draw the circuit diagram of a general a.c. bridge and state its condition for its balance.
h) What is the effect of change in frequency of an alternating supply on an inductive reactance and capacitive reactance?

Q.2 A) (i).How would you find the internal resistance of a voltage source  experimentally.                                                                                   (2mks)   

                 (ii) Draw the Thevenin’s equivalent circuit for the circuit given below. Hence find the current flowing through the load resistance RL.                   (3 mks)
[image: ]

OR
          (B)  i) Write an expression for  inductance per unit length of a co-axial cable. (2 mks)  

[bookmark: _GoBack]                 ii) What is the e.m.f. induced in an inductor 2 H when a current in it changes at a rate of 25 mA/sec?                                                                           (3 mks)

          (C) State and explain Norton’s theorem of electrical network.                      (5 mks)                                                                         

Q.3. A) i) Write an expression for the period of Oscillation of LC tank circuit.     (2 mks)

           (ii)Calculate the time in which the charge on a capacitor of capacitance 1μF is reduced to half of its initial value due to leakage through a resistance of          1x 106 Ω.                                                                                                   (3 mks)

OR
        (B) (i) Draw the frequency response curve for LCR series resonance.Give one application of a resonant circuit.                                                          (2 mks)

               (ii) Obtain the relation for the R.M.S value of E.M.F. for an A.C. cycle? (3mks)

        (C) Obtain an expression for the decay of the current in a circuit consisting of an  inductance, resistance and a d.c. source of e.m.f. V volts in series.         (5 mks)


Q.4 A)  (i) What is sharpness of resonance? Why is quality factor Q referred to as an amplification factor?                                                                             (2 mks)

               (ii) Calculate the maximum possible mutual inductance and turns ratio in a transformer if the inductance of primary coil is 25 mH and the inductance of secondary is 100mH.                                                                                (3mks) 
OR
         B) (i)  Draw the circuit diagram of a general a.c. bridge and state its condition for its balance.                                                                                               (2 mks)

                (ii) In Wein’s  bridge R1 =  400 ohms, R2 = 800 ohms and C1= C2 = 1uf. Find the frequency at which the bridge balances.		                             (3mks) 
										

        C)  An alternating e.m.f. is applied to a circuit containing an inductor, capacitor and a resistor in series. Obtain an expression for the impedance and the current through the circuit.                                                                                     (5 mks)                                                                                                                                         
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