Code No: R161207 R16 SET -1

I B. Tech II Semester Regular Examinations, April/May - 2017
APPLIED PHYSICS
(Electrical and Electronics Engineering)
Time: 3 hours Max. Marks: 70

Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answering the question in Part-A is Compulsory
3. Answer any FOUR Questions from Part-B

PART -A

1. a) Account for the circular shape of ‘Newton’s rings’ in interference pattern. (2M)

b) What is meant by diffraction of light? (2M)

¢) Find the polarizing angle for a glass of refractive index 1.732. (2M)

d) What are the characteristics of laser beam? 2M)

e) Define Poynting vector. What is its significance? (2M)

f) Explain the de Broglie hypothesis. (2M)

g) Write any two applications of Hall effect. 2M)
PART -B

2. a) With ray diagram discuss the theory of thin films and derive the condition for (10M)
constructive and destructive interference in the case of reflected system.
b) A parallel beam of light ( A = 5890A), is incident on a glass plate (u = 1.5) such  (4M)
that angle of refraction into plate is 60°. Calculate the smallest thickness of the
plate which will make it appear dark by reflection.

3. a) What are the types of diffractions and give the differences between them. (5M)
b) Obtain the condition for secondary minima in Fraunhofer diffraction due to single (9M)
slit and derive an expression for width of the central maxima.

4. a) Explain the principle and working of Nicol prism with neat sketch. (10M)
b) Find the minimum thickness of half and quarter wave plates for a light beam, (4M)
A=589.3nm if p.= 1.48640 and p,= 1.65833.

5. a) With the help of suitable diagrams, explain the principle, construction and (10M)
working of a He-Ne laser.

b) Mention some important applications of lasers. (4M)
6. a) Derive time independent Schrodinger wave equation for a free particle. (10M)
b) Explain the physical significance of wave function. (4M)
7. a) Describe the drift and diffusion currents in a semiconductor. (6M)
b) Derive Einstein’s equation. (8M)
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Time: 3 hours

I B. Tech II Semester Regular Examinations, April/May - 2017
APPLIED PHYSICS
(Electrical and Electronics Engineering)
Max. Marks: 70

Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answering the question in Part-A is Compulsory
3. Answer any FOUR Questions from Part-B

PART -A

1. a) What are the conditions for Constructive and Destructive interference to take (2M)

place?
b) What is the shape of the incident wave front in i) Frenel’s, ii) Fraunhofer’s (2M)
diffraction?
¢) What are Quarter and Half wave plates? 2M)
d) In Lasers, What does the word ‘population” mean? (2M)
e) State Gauss’s theorem. 2M)
f) Write any two drawbacks of Classical free electron theory. (2M)
g) What are Extrinsic semiconductors? Give one example. (2M)
PART -B
2. a) Account for the circular shape of ‘Newton’s rings’ in interference pattern. (4M)

b) Obtain the expressions for the diameters of the n" dark and bright rings in the case  (10M)
of Newton’s rings.

3. a) Whatis Rayleigh’s Criterion for resolving power? (4M)
b) Define Resolving power of a grating. Derive the expression for Resolving power (10M)
of a grating based on Rayleigh’s Criterion.

4. a) With the help of suitable diagram, explain the principle, construction and working (10M)
of a He-Ne laser.
b) Calculate the wavelength of emitted radiation from GaAs which has a band gap of (4M)

1.44 ev.
5. a) Show that the wavelength associated with an electron of mass ‘m’ and kinetic (10M)
energy E’ is given by A= \/Z’rln—E
b) Calculate the de Broglie wavelength of a proton whose kinetic energy is 1Mev. (4M)
6. a) Whatis Fermi level? 2M)

b) Explain the Fermi-Dirac distribution function of electrons. Explain the effect of (7M)
temperature on the distribution.

¢) Explain the concept of effective mass of an electron. (5M)
7. a) State and explain Hall effect. (TM)
b)  Show that for n-type semiconductor the Hall coefficient Ry= - ni (TM)
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I B. Tech II Semester Regular Examinations, April/May - 2017
APPLIED PHYSICS
(Electrical and Electronics Engineering)

Time: 3 hours Max. Marks: 70
Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answering the question in Part-A is Compulsory
3. Answer any FOUR Questions from Part-B
PART -A
1. a) Explain the principle of Superposition of waves. (2M)
b) What is the condition for the first minima in diffraction pattern due to single slit of (2M)
width a, incident light of wavelength A and with angle of Diffraction 6?
¢) What is meant by Double Refraction? 2M)
d) What are the life times of excited state and metastable state? 2M)
e) Write any two properties of Electromagnetic waves. (2M)
f) Define the terms ‘Drift Velocity’ and ‘Mean free path’. 2M)
g) What are the charge carriers in Conductors and Semiconductors? 2M)
PART -B
2. a) Account for the circular shape of ‘Newton’s rings’ in interference pattern. (4M)
b) Obtain the expressions for the diameters of the n™ dark and bright rings in the case  (10M)
of Newton’s rings.
3. a) Discuss Fraunhofer single slit diffraction. Draw intensity distribution curves and (10M)
give conditions for bright and dark fringes in single slit diffraction pattern.
b) Calculate the possible order of spectra with a plane transmission grating having  (4M)
18,000 lines per inch when light of wavelength 4500 A is used.
4. a) Explain the principle and working of Nicol prism with neat sketch. (10M)
b) The refractive index of calcite for ordinary ray is 1.658 and for extra ordinary ray it  (4M)
is 1.486. The slice having the thickness 0.9x10™ c¢m is cut from the crystal. For
what wavelength this slice acts as half wave plate?
5. a) With the help of suitable diagrams, explain the principle, construction and working (10M)
of a He-Ne laser.
b) Mention some important applications of lasers. (4M)
6. a) Derive time independent Schrodinger wave equation for a free particle. (10M)
b) Explain the physical significance of wave function. (4M)
7. a) Write notes on classification of semiconductors. (4M)
b) Derive an expression for intrinsic carrier concentration in an intrinsic (10M)

semiconductor.
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I B. Tech II Semester Regular Examinations, April/May - 2017
APPLIED PHYSICS
(Electrical and Electronics Engineering)
Time: 3 hours Max. Marks: 70

Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answering the question in Part-A is Compulsory
3. Answer any FOUR Questions from Part-B

PART -A

1. a) What are the necessary conditions for obtaining interference fringes? (2M)

b) When white light incidents on a diffraction grating, what coloured light will be  (2M)

diffracted more? Why?

¢) Explain Brewster’s law. 2M)

d) What are the life times of ground state and excited state? 2M)

e) Write any two properties of Electromagnetic waves. (2M)

f) Explain the concept of matter waves. 2M)

g) What are n-type and p-type semiconductors? (2M)
PART -B

2. a) With ray diagram discuss the theory of thin films and derive the condition for (10M)
constructive and destructive interference in the case of reflected system.
b) What is the thickness of the thinnest film of refractive index 1.33 in which the (4M)
destructive interference of the yellow light (6000 A)ofa normally incident beam
can take place by refection?

3. a) Explain what is meant by diffraction of light. How diffraction is different from (5M)
interference?
b) Obtain the condition for secondary maxima in Fraunhofer diffraction due to (9M)
single slit and derive an expression for width of the central maxima.

4. a) Write notes on Pumping, Population inversion and lasing action. (5M)
b) With neat diagram, describe the construction and working of Ruby laser. (OM)

5. a) Show that the wavelength associated with an electron of mass ‘m’ and kinetic (10M)
h

V2mE'’
b) Calculate the de Broglie wavelength of a proton whose kinetic energy is 1Mev. (4M)

energy E’ is given by A=

6. a) Give an account of the band theory of solids based on the Kronig-Penny model.  (10M)

b) Distinguish between semiconductors and insulators. (4M)

7. a) Whatis doping? Explain how the doping makes a semiconductor more useful. (4M)

b) Derive an expression for intrinsic carrier concentration in an intrinsic (10M)
semiconductor.
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I B. Tech II Semester Regular Examinations, April/May - 2017
ELECTRICAL CIRCUIT ANALYSIS -1
(Electrical and Electronics Engineering)
Time: 3 hours Max. Marks: 70

Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answering the question in Part-A is Compulsory
3. Answer any FOUR Questions from Part-B

PART -A
1. a) State Kirchhoff’s laws. (2M)
b) List out different dual elements for basic electrical elements. 2M)
¢) What is Faraday’s law of electromagnetic induction? 2M)
d) What is the difference between instantaneous power and complex power? 2M)
e) What is the significance of quality factor in series resonant circuit? 2M)
f) State Norton’s theorem. (2M)

g) A series RLC circuit has a resonant frequency of 12 kHz. If R=5 ohms and X; =300 (2M)
ohms at resonance, what is the bandwidth.

PART -B
2. a) Distinguish between independent and dependent sources. (4M)
b) A triangular wave is shown in Figure 1. It is applied to R, L and C individually. (10M)

Estimate the current in each element.

Figure 1

3. a) Explain the concept of duality between two electrical networks. Clearly distinguish ~ (5M)
between equivalent and dual network.

b) Find and draw the maximum possible number of trees for the network shown in (OM)
Figure 2. 1Q Vx
—+ -
" MW
+ Vx
18V — 3A 6Q
Figure 2
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4. a) Explain the dot convention in coupled circuits. (4M)

b) The air gap in a magnetic circuit is 1.5 mm long and 2500 mm? in cross sectional (5M)
area. Calculate (i) the reluctance of the air gap (ii) the MMF required to set up a
flux of 800x10° Wb in the air gap.

¢) A mild steel ring having a cross sectional area of 500 m” and a mean circumference (5M)
of 400 mm has a coil of 200 turns wound uniformly around it. Calculate: (i) the
reluctance of the ring and (ii) the current required to produce a flux of 800 p Wb in
the ring. Assume that p, is 380.

5. a) A 20 ohms resistance and 30 mH inductance are connected in series and the circuit (7M)
is fed from 230 V, 50 Hz AC supply. Find (i) Inductive reactance and total
impedance (ii) current in the circuit (iii) voltage across resistance and inductance
(iv) real, reactive and apparent power (v) Power factor.

b) Calculate RMS value, average value, form factor for the saw waveform shown in (7M)

Figure 3. it
SO0A Lo

Figure 3

6. a) A variable frequency source of V=200 volt is applied to a series R-L circuit having (7M)
R=5Q and L=5 mH. Draw I-locus considering sample frequencies
®=0,500,1000,2000 and 5000 rad/sec.

b) Show that the locus of current of a series circuit consisting of resistance and (7M)
inductance with resistance varies and inductive reactance fixed, when supplied by a
constant ac voltage source, lies on a circular path.

7. a) State and explain Maximum Power Transfer theorem. (TM)
b) Verify the reciprocity theorem for the following circuit shown in Figure 4. (TM)
I
I 4Qé§
10.£0° GP; o
-4 == \l/x

Figure 4
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I B. Tech II Semester Regular Examinations, April/May - 2017
ELECTRICAL CIRCUIT ANALYSIS -1
(Electrical and Electronics Engineering)
Time: 3 hours Max. Marks: 70

Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answering the question in Part-A is Compulsory
3. Answer any FOUR Questions from Part-B

PART -A

1. a) What are the uses of source transformation? 2M)

b) What are the properties of a tie-set matrix? 2M)

¢) Define MMF and reluctance. (2M)

d) What is the significance of power factor in AC circuits? (2M)

e) Whatis a locus diagram? 2M)

f) State reciprocity theorem. (2M)

g) What is the quality factor of a coil of R=10 ohms, L=0.1 H, C=0.1 uF? 2M)
PART -B

2. a) The current is 15 mH inductor can be expressed as i(t):(2-e'1000t) mA. Find (i) (TM)

voltage across the inductor (ii) instantaneous power.

b) Two groups of resistances, one consisting of 4 ohms, 6 ohms and 12 ohms in (7M)
parallel and other consisting of 3 ohms and 6 ohms in parallel are connected in
series with a source of 10 V having an internal resistance of 1 ohm. Calculate the
resistance of entire circuit, the potential drop across each group and current in each

resistance.
3. Find out currents through and voltages across all branches of the network shown in  (14M)
Figure 1, with the help of its tie-set schedule.
20 8V
MW MWW
V() 4Q 6Q  (Hev
2Q
6 Q 4 Q
Figure 1
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4. a) Derive an expression for co-efficient of coupling in a magnetic circuit. (5M)
b) Explain Faradays Laws of Electro magnetic Induction. 3M)
¢) Two coils having 750 and 1200 turns, respectively, are wound on a common non- (6M)

magnetic core. The leakage flux and mutual flux, due to a current of 7.5A in coil 1,
is 0.25 mWb, and 0.75 mWb, respectively. Calculate: i) Self Inductance, ii) Mutual
Inductance, iii) coefficient of coupling.

5. a) A voltage of 200 V is applied to a series circuit consisting of a resistance, a choke (7M)
coil and a capacitance. If the respective voltages across these components are 170
V, 150 V and 100 V. The current in the circuit is 4 A. Find the power factor of the
circuit.
b) A time varying current, with a periodic wave form is shown in Figure 2, flows
through an 8W resistor. Determine (i) mean value (ii) rms value (iii) heat (7M)

dissipated in 5 minutes. Ai (1)
6A
0 0.06 01 _
DA beeoool 0.04 t (sec)
Figure 2

6. a) For a given series RLC circuit with R=120Q, L=0.6H and C=70uF, Calculate the (7M)
resonance, lower and upper half power frequencies.
b) Show that the resonant frequency mg of an RLC series circuit is the geometric (TM)
mean of ®;and ®,, the lower and upper half-power frequencies respectively.

7. a) State and explain Millman’s theorem. (6M)
b) Find Thevenin’s and Norton’s equivalent circuits for the network shown in Figure

3, i P (8M)

20 . +

sov () 4= G A

Figure 3
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I B. Tech II Semester Regular Examinations, April/May - 2017
ELECTRICAL CIRCUIT ANALYSIS -1
(Electrical and Electronics Engineering)
Time: 3 hours Max. Marks: 70

Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answering the question in Part-A is Compulsory
3. Answer any FOUR Questions from Part-B

PART -A
1. a) What are the differences between dependent and independent sources? 2M)
b) What are the properties of a cut-set matrix? 2M)
¢) What is the significance of coefficient of coupling in magnetic circuits? 2M)
d) Draw the power triangle and represent real, reactive power and apparent power. 2M)
e) Define bandwidth and selectivity. (2M)
f) State superposition theorem. (2M)

g) A series circuit has R=4 ohms, L=25 mH, and C=150 puF. What is the bandwidth?  (2M)
PART -B
2. a) State and explain KVL and KCL with an example. (5M)

b) Draw the waveforms for ig, i, ic for the circuit shown in Figure 1, when it is (9M)
excited by a voltage source having a waveform shown in Figure 2.

T AV(t)
v R L c== 10V
l 0 > 1 6 >t (sec)
-10 V----
Figure 1 Figure 2

3. a) What is duality? Explain the procedure to obtain the dual of the given planar (6M)
network.
b) Find the current in each branch and voltage across each branch of the network (8M)
shown in Figure 3, using tie-set schedule.
|

2a(®)  3e 2Q§ Msa
|

1Q 1
|

>®

Figure 3
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4. a) Prove that for series magnetic circuit having different reluctance segments, total (4M)
reluctance will be the sum of individual reluctances.
b) Define (i) self inductance (ii) mutual inductance (iii) MMF(vi)Flux (v) Reluctance  (4M)
¢) Two coils have a mutual inductance of 0.4 H, if the current in one coil is varied (6M)
from 4A to 2A in 0.5sec, calculate (i) The average e.m.f induced in the second coil
(i) The rate of change of flux linked with the second coil assuming that it is
wound with 300 turns.

5. a) A coil of power factor 0.9 is in series with a 120 uF capacitor. When the circuit is (7M)
connected to a 50 Hz supply, the potential difference across the coil is equal to the
potential difference across the capacitor. Find the resistance and inductance of the
coil.

b) Find the RMS value and average value of the waveform shown in Figure 4. (TM)

v (t)

Figure 4

6. a) A coil of 2.2Q resistance and 0.01H is connected in series with a capacitor across (7M)
220V mains. Find the value of capacitance such that the maximum current flows
in the circuit at a frequency of 100Hz. Also, find the current and voltage across the
capacitor.

b) Find C which results in resonance in the circuit shown in Figure 5, when (7M)
®=5000rad/s.

8Q 30
j6 Q C
Figure 5
7. a) State and explain Norton’s theorem. (6M)

b) Using Thevenin’s theorem, find the current flowing through 1.5 ohms resistance (8M)
between A and B for the network shown in Figure 6.

AWV
9Q
A AN~
6Q2 750
1.5Q 50 (i 30V
B
Figure 6
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I B. Tech II Semester Regular Examinations, April/May - 2017
ELECTRICAL CIRCUIT ANALYSIS -1
(Electrical and Electronics Engineering)
Time: 3 hours Max. Marks: 70

Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answering the question in Part-A is Compulsory
3. Answer any FOUR Questions from Part-B

PART -A

1. a) Write the V-I relations of R, L and C parameter. 2M)

b) What are the properties of a tree in electrical circuits? 2M)

c) Write the analogy between electrical and magnetic circuits. 2M)

d) Define average value and form factor. 2M)

e) What is the difference between series and parallel resonance? 2M)

f) State compensation theorem. 2M)

g) Give the differences between tie-set and cut-set. 2M)
PART -B

2. a) Explain the star — delta and delta — star transformation by deriving relevant (6M)
expressions.
b) Find the current through each branch of the circuit shown in Figure 1, using mesh (8M)

analysis. VW
’ + o0 I e 2Q
30V + 6Q
- v,
- 3V, +
l 15V
T
Figure 1
3. For the given network shown in Figure 2, obtain the oriented graph of the network. (14M)
Write the cut-set of the graph and determine the loop currents.
MM MW
0.5Q 1Q

Figure 2
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4. a) The number of turns in two coupled coils are 600 and 1700, respectively. When a (7M)
current of 6A flows in coil 2, the total flux in this coil is 0.8 mWb, and the flux
linking the first coil is 0.5mWb. Calculate L, L,, M and K.

b) Two coils with a coefficient of coupling of 0.6 between them, are connected in (7M)
series so as to magnetize i) in one combination in the same direction and ii) in
another combination in the opposite direction. The corresponding values of
equivalent inductance are 1.8 H and 0.8 H respectively. Find the self inductance of
the two coils and the mutual inductance between them.

5. a) A coil having a resistance of 10 ohms and an inductance of 0.2 H is connected in (7M)
series with a 100 pF capacitor are fed with 230 V, 50 Hz AC supply. Calculate (i)
active and reactive components of current (ii) voltage across the coil. Draw the
phasor diagram.
b) Find the rms and average value of the trapezoidal waveform shown in Figure 3. (TM)
v(t

1 2 3 5 6 t(sec)
1 Cycle ' Figure 3

6. a) A constant inductance L is in parallel with a series R-C circuit in which R varies (7M)
from zero to infinity. This combination is connected to a constant voltage, constant
frequency supply. Show that the circuit takes a constant current from the source at
all power factors between zero lagging and zero leading, if X.=X;/2 . Draw the
relevant locus diagram.

b) An inductive coil having a resistance of 30 ohm and inductance of 0.03H is (7M)

connected in series with 0.03 uF capacitor. Calculate i) Q of the coil ii) Resonant
frequency and iii) the half-power frequencies.

7. a) State and explain Thevenin’s theorem. (6M)
b) Use superposition theorem to find vy in Figure 4. (8M)

%_;F

3Q
AN
iB_>

¢6A 25Q

Figure 4

+ e
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ENGINEERING DRAWING
(Com. to CE, EEE, BIO)
Time: 3 hours Max. Marks: 70

Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answering the question in Part-A is Compulsory
3. Answer any FOUR Questions from Part-B

s s s i i s b Pt it b b b b P b Pt P b b b s s s

PART -A

1. a) Draw an equilateral triangle of 75mm side and inscribe a circle in it. Draw the (7M)
projections of the figure, when its plane is vertical and inclined at 30° to the VP
and one of the sides of the triangle is inclined at 45° to the HP.

b) Draw the Isometric View: (TM)
A
|
.
--“"".-—
PART -B

2. a) Construct a diagonal scale of RF=1/32 showing yards, feet and inches and to (7M)

measure up to 4 yards.
b) Construct an ellipse when the distance of the focus from the directrix is equal to 80 mm  (7M)

and eccentricity is 3/5.
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3. a) A point A is situated in the first quadrant. Its shortest distance from the (7M)
intersection point of HP and VP and auxiliary plane is 60 mm and it is
equidistant from the principal planes. Draw the projections of the point and
determine its distance from the principal planes.

b) Draw the projections of a 75 mm long straight line in the following positions: (TM)
(i) Parallel to the both HP & VP and 25mm from each
(i1) Perpendicular to the HP and 20 mm in front of the VP and its one end 15 mm
above the HP
(ii1) Inclined at 45° to the VP, in the HP and its one end in the VP.

4. Draw the projections of a line AB, 90 mm long, its midpoint M being 50 mm (14M)
above the HP and 40 mm in front of the VP. The end A is 20 mm above the HP
and 10 mm in front of the VP. Show the traces and inclinations of the line with
the HP and VP.

5. Draw the projections of a circle of 75 mm diameter having the end A of the (14M)
diameter AB in the horizontal plane, the end B in the vertical plane, and the
surface inclined at 30° to HP and at 60° to the VP.

6. Draw the projections of a cone, base 75 mm diameter and axis 100 mm long, (14M)
lying on the ground on one of its generators with the axis parallel to the VP.

Assuming the cone to be resting on its base on the ground. Draw its projections.

7. Draw (i) Front View (ii) Top View (iii) Side View (14M)

S_DIATS,
DEEP30
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I B. Tech II Semester Regular Examinations, April/May - 2017
ENGINEERING DRAWING
(Com. to CE, EEE, BIO)
Time: 3 hours Max. Marks: 70

Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answering the question in Part-A is Compulsory
3. Answer any FOUR Questions from Part-B

s s s s i i b Pt it b b b b b P b Pt P b b s s s

PART -A

1. a) Draw the projections of a regular pentagon of 40 mm side, having its surface  (7M)
inclined at 30° to the HP and a side parallel to the HP and inclined at an angle
of 60’ to the VP.
b) Draw (i) Front View (ii) Top View (iii) Side View (TM)

PART -B

2. a) The major axis of an ellipse is 100 mm long and the foci are at a distance of 15 mm  (7M)
from its ends. Find the minor axis. Draw the ellipse by Oblong method.
b) Draw a vernier scale of RF=1/25 to read centimetres up to 4 m and on it, show  (7M)
lengths representing 2.39 m and 0.91 m.

3. a) A point P is 20 mm below HP and lies in the third quadrant. Its shortest (7M)
distance from xy is 40 mm. Draw its projections.
b) The length of the top view of a line parallel to the VP and inclined at 45° to the ~ (7M)
HP is 5 cm. One end of the line is 1.2 cm above the HP and 2.5 cm in front of
the VP. Draw the projections of the line and determine its true length.
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4. The front view of a line makes an angle of 30° with xy. The HT of the line is 45  (14M)
mm in front of the VP while its VT is 30 mm below the HP. One end of the line
is 10 mm above the HP and the other end 100 mm in front of the VP. Draw the
projections of the line and determine its true length and its inclinations with the

HP and VP.

5. A thin circular plate of 70 mm diameter is resting on its circumference such that  (14M)
its plane is inclined 60° to the HP and 30° to the VP. Draw the projections of
the plate.

6. Draw the projections of a cylinder 75 mm diameter and 100 mm long, lying on  (14M)

the ground with its axis inclined at 30° to the VP and parallel to the ground.

7. Draw the Isometric view: (14M)
{l'
o)
Ny &5 *
\} -
. _KA Z 1%y

| i :
-
i &
R15 |1 | L £
il | | i | gl |
H— —l 1 ¥ |
) s
- b 5
b b fi?i l
- | | 11
- 0
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I B. Tech II Semester Regular Examinations, April/May - 2017
ENGINEERING DRAWING
(Com. to CE, EEE, BIO)
Time: 3 hours Max. Marks: 70

Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answering the question in Part-A is Compulsory
3. Answer any FOUR Questions from Part-B

s s s s i i b Pt it b b b b b P b Pt P b b s s s

PART -A

1. a) A composite plate of negligible thickness is made up of a rectangle 60 mm x 40 (7M)
mm, and a semi-circle on its longer side. Draw its projections when the longer
side is parallel to the HP and inclined at 45° to the VP, the surface of the plate
making 30%angle with the HP.
b) Draw the Isometric View (TM)

R24 @24 24

o
[¥3]
24 12| 24 |12
48
P FRONT VIEW
PART -B

2. a) The foci of an ellipse 90 mm apart and the minor axis is 65 mm long. Determine (10M)
the length of major axis and draw the ellipse by oblong method. Draw a curve
parallel to the ellipse and 25 mm away from it.
b) Construct a regular hexagon of 40 mm side. (4M)
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3. a) A point 30 mm above xy line is the top view of two points P and Q. The front (7M)
view of P is 45 mm above the HP while that of the point Q is 35 mm below the
HP. Draw the projections of the points and state their positions with reference to
the principal planes and their quadrants in which they lie.

b) A vertical line AB 75 mm long has its end A in the HP and 25 mm in front of (7M)
the VP. A line AC 100 mm long, it is in the HP and parallel to the VP. Draw the
projections of the line joining B and C, and determine its inclinations with the
HP.

4. Two oranges on a tree are respectively 1.8 m and 3 m above the ground, and 1.2 (14M)
m and 2.1 m from a 0.3 m thick wall, but on the opposite side of it. The distance
between the oranges, measure along the ground and parallel to the wall is 2.7 m.
Determine the real distance between the oranges.

5. A 60" set square of 125 mm longest side is so kept that the longest side is in the (14M)
HP making an angle of 30° with the VP and the set square itself inclined at 45°
to the HP. Draw the projections of the set square.

6. Draw the projections of a pentagonal prism, base 25 mm side and axis 50 mm (14M)
long, resting on one of its rectangular faces on the ground, with the axis inclined

at 45° to the VP.

7. Draw (i) Front View (ii) Top View (iii) Side View (14M)
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ENGINEERING DRAWING
(Com. to CE, EEE, BIO)
Time: 3 hours Max. Marks: 70

Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answering the question in Part-A is Compulsory
3. Answer any FOUR Questions from Part-B

s s s s i i b Pt it b b b b b P b Pt P b b s s s

1. a) A semi-circular plate of 80 mm diameter has its straight edge in the VP and (7M)
inclined at 45° to the HP. The surface of the plate makes an angle of 30° with the
VP. Draw its projections.
b) Draw (i) Front Vie (ii) Top View (iii) Side View (T™M)

PART -B

2. a) Draw a vernier scale of R.F. =5 to read 1/5 cm and 1/25 cm and to measure upto  (7M)
5 cm. Mark on a scale distances of 2.12 cm and 4.29 cm.
b) The major axis of an ellipse is 150 mm long and the minor axis 100 mm long. (7M)
Find the foci and draw the ellipse by arcs of circles method. Draw a tangent to
the ellipse at a point on it 25 mm above the major axis.

3. a) A 100 mm long line is parallel to and 40 mm above the HP. Its two ends are  (7M)
25mm and 50 mm in front of the VP respectively. Draw its projections and find
its inclinations with the VP.
b) A point P is 15 mm above the HP and 20 mm in front of the VP. Another point Q  (7M)
is 25 mm behind the VP and 40 mm below the HP. Draw the projections of P and
Q keeping the distance between their projectors equal to 90 mm. Draw straight
lines joining their top views and their front views.
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4. The projectors drawn from the HT and VT of a straight line AB are 80 mm apart (14M)
while those drawn from its ends are 50 mm apart. The HT is 35 mm in front of
the VP, the VT is 55 mm above the HP and the end A is 10 mm above the HP.
Draw the projections of AB and determine its length and inclinations with the
reference planes.

5. Draw a regular hexagon of 40 mm side, with its two sides vertical. Draw a circle (14M)
of 40 mm diameter in its centre. The figure represents a hexagonal plate with a
hole in it and having its surface parallel to the VP. Draw its projections when the
surface is vertical and inclined at 30° to the VP. Assume the thickness of the
plate to be equal to that of a line.

6. A hexagonal pyramid, base 25 mm side and axis 50 mm long, has an edge of its (14M)
base on the ground. Its axis is inclined at 30° to the ground and parallel to the

VP. Draw its projections.

7. Draw the Isometric view: (14M)
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ENGLISH-II
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Time: 3 hours Max. Marks: 70

Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answering the question in Part-A is Compulsory
3. Answer any FOUR Questions from Part-B

PART -A
1. a) Whatis the layman’s view of atomic bomb? How right is he in thinking so? (2M)
b) Define culture shock with various symptoms of it. (2M)
¢) What is public health surveillance and why is it important? (2M)
d) What was the program Gates developed along with his friend and how did he market (2M)
it?
e) What were Kalam’s contributions to DRDO? 2M)

f) Name any two European scientists Bhabha was associated with and their (2M)
contributions to the scientific world.
g) What was Branley’s experiment and what is its importance? 2M)

PART -B

2. a) How is the knowledge given by science different from what is acquired through (5M)
education? Give examples from your learning experiences to support your answer.
b) Mention any four great qualities of Dr. Kalam that made the world recognize him as  (4M)
a great scientist and leader.
c) Write a letter to the Regional Manager of South Central Railways, Vijayawada (5M)
complaining about the luggage/parcel you have not received which your friend has
sent from IIT Mumbai.

3. a) Who do you think is to be held responsible for the destruction created by (5M)
technology? Support your opinion with suitable examples.
b) Write an email to your principal with a copy to your head of the department, asking (4M)
him/her to permit your class to go on an industrial & educational tour for a week.
¢) List out the awards and achievements of Sir C.V. Raman. (5M)
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4. a) How should one avoid culture shock before experiencing it when one goes to a new (5M)
place? What precautions would help in living peacefully in a new place of new
culture?

b) Fill in the blanks with suitable forms of the verbs given in the parenthesis. (4M)
She (look) for a house for the past one month. Finally, she
(find) one that suits her requirements. She

(want) a house that has a small garden and space to (park) her car.
She ( say) she (love) to live in a house that
(have) cross ventilation. She ( move) into it tomorrow.
¢) Name the discoveries and inventions that Bhabha was associated with. How did they (5M)
help him contribute better to our country?

5. a) How did lottery in the village change the lives of the people? What could be done to  (5M)
make the villagers’ lives better?
b) Why and how do you think J.C.Bose remained an ideal scientist in principle and (4M)
practice? State instances from his life that support your opinion.
¢) Write an essay on “Importance of Technical Education” in about 300 to 350 words. (5M)

6. a) What kind of health problems are common in India in relation to climate changes? (5M)
What steps are to be taken by the public and government to prevent health hazards
caused due to climate changes?

b) Give a note on P.C. Ray’s discoveries and their properties. (5M)
¢) Give one word substitutes for the following and use the word in your own (4M)
sentence:

i) Hard to please

ii) A great lover of books

iii) Having a ready disposition to fight

iv) Someone who is the first to think/make something

7. a) What do you think are the qualities of Bill Gates that made him a successful (5M)

professional? Give examples from the text to support your answer.

b) How did Hardy help Ramanujan personally and professionally? (5M)

c) Rewrite the following sentences correcting the errors: (4M)
1) I started late at my house. Thought I can take a cab to reach my office in time.
ii) He plays football when he was free.
iii) He drunk coffee everyday when he was young.
iv) Had your breakfast in the morning?
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Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answering the question in Part-A is Compulsory
3. Answer any FOUR Questions from Part-B

PART -A

1. a) What is the foremost task of education according to the text “The Greatest Source- (2M)
Education”?
b) How is the attitude of the local people towards a person who is under culture (2M)

shock?
¢) Who is Paul Allen and how did he contribute to Microsoft? (2M)
d) Explain the process of lottery in the village and state whether it is democratic. (2M)
e) Whatis Kalam’s role in SLV-3 project that made it successful? 2M)
f) Explain Raman Effect. 2M)
g) What were the unique achievements of Ramanujan? (2M)

PART -B

2. a) Does our education system help us find the difference between science and (4M)

education? Give reasons to support your point of view.

b) What qualities of Abdul Kalam made him the world’s admirable scientist? How do (5M)
you think he has developed them?

¢) Write a dialogue between you and your friend who has come from a school where (5M)
he is not very much exposed to English. He feels he is not fit for the course and
needs to quit. However, his previous ranks and marks show that he is brilliant.
Convince him instilling some courage using your soft skills. (Your dialogue cannot
be less than 10 exchanges-A+B)

3. a) Who is to be held responsible for the destructive use of scientific inventions- (5M)
science or people? Give reasons/examples to support your opinion.

b)  What were Raman’s contributions to Indian Institute of Sciences? (5M)

c) Write an email to the regional manager of Samsung, complaining about the (4M)
malfunctioning of the refrigerator you bought last month. The service center
manager refused to take up the issue as the product is in the guarantee period. Give
details of your gadget and request for immediate action.
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4. a) Why and when do variations in cultures lead to a shock to new comers? How do (5M)
you think one can avoid any kind of culture shock?
b) Why did Bhabha initiate Indian Nuclear programme? Do you think it is realistic (5M)
and necessary for a country like India? Give reasons.

¢) Fill in the blanks with suitable forms of the verbs given in the parenthesis. (4M)
I (wait) for this news for the past one week. Finally, it
(come) but none (be) ready to accept it. Our teacher
(leave) us to (join) her family in Chennai.
She (tell) me this a week ago but did not officially announce. She

(vacate) her house tomorrow. So we
(think) of giving her a farewell today evening.

5. a) Is lottery morally justified? Give reasons with examples from the story “The (5M)

Lottery”.
b) Why did J.C.Bose remain against patenting his inventions? (5M)
¢) Write an essay on “Importance of Digital Literacy in Rural India”. (4M)

6. a) What are the different measures the author talks about to manage health problems (5M)

caused due to climate changes?

b) What were the achievements and awards won by P.C. Ray? How did they (5M)
contribute to the scientific world?

¢) Give one word substitutes for the following and use the word in your own (4M)
sentence:
i) A remedy for all diseases
ii) One who can speak two languages
iii) A word opposite in meaning
iv) A person who never drinks alcohol

7. a) What do you think is the role of Gates parents in his success? Can similar kind of (5M)

home environment lead to anyone’s success? Give reasons.

b) What were the circumstances that helped Ramanujan go to England and why did he (5M)
return to India?

¢) Rewrite the following sentences correcting the errors: (4M)
i) I waved at my friend’s car. Thought he will stop to pick me up.
ii) They gathered under the tree and discusses the agenda of the meeting.
iii) She sung a very melodious song yesterday in the competition.
iv) You saw the doctor yesterday?
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Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answering the question in Part-A is Compulsory
3. Answer any FOUR Questions from Part-B

PART -A
1. a) What is the scientific dilemma a layman is linked with and why? 2M)
b) What is the role of language in helping us recover from culture shock? 2M)
c¢) How is temperature directly related to the death rate of a place? 2M)

d) What did Gates feel about the free distribution of his software and what did he (2M)
write in his open letter?

e) How was Kalam involved with Pokhran-II project? 2M)
f) How was TIFR founded and what were its research areas? (2M)
g) Name the top most award in the field of science that Bose received. What was it (2M)
given for?
PART -B

2. a) Describe how education can be the greatest source for civilization. Give suitable (5M)
examples to support your answer.
b) Why do you think Dr. Kalam was nominated as President of India unanimously? (4M)
Give reasons highlighting his qualities/characteristics.
¢) You are the president of the students’ union of your college. Write a letter to the (5M)
officer-in-charge of the hostels of your college explaining the problems faced by
the students. Suggest some solutions and request for immediate action.

3. a) Is it possible to have a scientific invention without any evil effects? Support your (5M)
answer with suitable examples from our day to day use of scientific inventions.
b) Was Raman’s career as a scientist a smooth one? Give reasons to support your (5M)
answer.
¢) Write an email to your district collector asking him to provide more beds and a (4M)
proper qualified doctor at all the health centers in the rural places of your district
which would improve the living conditions in the villages.
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4. a) How is culture shock caused and what are the various strategies a person can adopt (5M)
to overcome culture shock?

b) How did Bhabha contribute to Atomic Energy Commission in India? (5M)

¢) Fill in the blanks with suitable forms of the verbs given in the parenthesis. (4M)
She (look) for a house for the past one month. Finally, she
(find) one that suits her requirements. She

(want) a house that has a small garden and space to (park) her car.
She ( say) she (love) to live in a house that
(have) cross ventilation. She ( move) into it tomorrow.

5. a) Explain the practice of lottery in the village. Do you think it is the right one? Give (5M)
reasons to support your opinion.
b) Mention the famous devices designed by J.C.Bose. Describe their functioning and (5M)
importance.
¢) Write an essay on “Importance of Protecting One’s Culture”. (4M)

6. a) What kind of health problems do Indians face due to climate changes? How can they (5M)

be prevented?

b) Give details of contributions of P.C Ray as a scientist, entrepreneur and socialist to (5M)
India.

c¢) Give one word substitutes for the following and use the word in your own (4M)
sentence:
i) Detailed plan of a journey
ii) Person who works in the same department/office
iii) One who travels in space
iv) A small shop that sells fashionable clothes, cosmetics etc.

1. a) Explain the social services rendered by Bill Gates as Philanthropist. (5M)

b) What were the strengths and weaknesses of Ramanujan as a mathematician (5M)
according to Hardy?

¢) Rewrite the following sentences correcting the errors: (4M)
1) I keep smiling at the blind man at the bus stop. Although I knew he cannot see my
smile.
ii) She looked at the cake and immediately orders for it.
iii) She written the report yesterday.
iv) Had your lunch in the afternoon?
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Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answering the question in Part-A is Compulsory
3. Answer any FOUR Questions from Part-B

PART -A

1. a) Why does the author say that the ‘know-how’ produced by science and technology (2M)
is an ‘unfinished sentence’?

b) How can one control air pollution and manage it? 2M)

¢) How do people express their culture shock? (2M)

d) What is public health surveillance and why is it important? 2M)

e) What was Kalam’s role in building indigenous rockets in India? (2M)

f) Describe the work of Raman that made him to achieve the Noble Prize. 2M)

g) Name some awards P. C. Ray won. What were they given for? (2M)
PART -B

2. a) What is the prime source for civilizations to come into existence and disappear? (5M)
Do you agree with the author’s argument? Justify.
b) Why do you think Dr. Kalam is called “The Missile Man of India”? How did his (5M)
scientific contributions help our country?
c) Write a letter to the Editor of the Hindu newspaper stating the present hot summer (4M)
days and the bad status of bus shelters that cannot give shade resulting in deaths
due to sunstroke at many places.

3. a) Describe any modern invention that the present generation is obsessed with. Write (5M)
the positive and negative effects it has on the society. Who should be praised or
held responsible for these effects?

b) What were the challenges Raman faced in his life and career? How did he (5M)
overcome them?

c) Write an email to the regional manager of Whirlpool, complaining about the (4M)
malfunctioning of the washing machine you bought last month. The service center
manager refused to take up the issue as the product is in the guarantee period. Give
details of your gadget and request for immediate action.

1of2



Code No: R161201 R16 SET -4

4. a) Elaborate with examples on how language variations contribute to culture shock. (5M)
b) How did Bhabha’s education help him contribute better to our country’s scientific (5M)
and academic progress?

¢) Fill in the blanks with suitable forms of the verbs given in the parenthesis. (4M)
I (wait) for this news for the past one week. Finally, it
(come) but none (be) ready to accept it. Our teacher
(leave) us to (join) her family in
Chennai. She (tell) me this a week ago but did not officially
announce. She (vacate) her house tomorrow. So we

(think) of giving her a farewell today evening.

5. a) What is black box in the story “ The Lottery”? Who made it? When and why is it (5M)

significant?

b) How could J.C. Bose establish the harmony between the living and non-living (5M)
worlds?

c) Write an essay on “ Making India a Developed Country” (4M)

6. a) Suggest some traditional measures to manage health problems caused due to (5M)
climate changes?

b) How and when could P.C. Ray help his village people? (5M)
¢) Give one word substitutes for the following and use the word in your own (4M)
sentence:

i) Incapable of being seen through

ii) One who talks to people to help solve their problems
iii) One who talks in sleep

iv) That which can be easily broken

7. a) When and how did Bill Gates start building his own empire of business? Give the (5M)

details of each stage.

b) How do you justify Srinivasa Ramanujan’s birthday being celebrated as (5M)
Mathematics day in India?

c) Rewrite the following sentences correcting the errors: (4M)
1) I gave a good gift to my friend. Which I bought in Dubai.
ii) They ride through the tunnel and stopped at the other end.
iii) The peon rung the bell when the clock showed 12.
iv) You came to see me now?
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Note: 1. Question Paper consists of two parts (Part-A and Part-B)

2. Answering the question in Part-A is Compulsory
3. Answer any FOUR Questions from Part-B

PART -A
-1 2 1 8
1. a) Find the rank of amatrix A= [ 2 1 -1 0
3 2 1 7 (2M)
b) Prove that if 1is an eigen value of a matrix A then 1! is an eigen value of the
matrix A~ if it exists. (2M)
1,01
¢) Evaluate [, [, [ ;;Tyz xyz dzdydx. 2M)
9 Find the value of T (3). M)
e) Find the angle between the surface x? + y? + z> =9 and z = x* + y? — 3 at (2,
-1, 2). (2M)
f) 1 F=(5xy—6x?)7+ 2y —4x)T then evaluate [F.dR along the curve (OM)
y = x3 from the point (1, 1) to (2, 8).
g) Write the quadratic form corresponding to the symmetric matrix
0 -2 -1 |
4 -1 3

PART -B

2. a) Solve the system of equations 20x +y — 2z =17,3x + 20y —z = —-18,2x — (7TM)
3y + 20z = 25 by Gauss Jacobi method.
b) Find the currents in the following circuit (TM)

6V 40 Q2
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3. a) Verify Cayley-Hamilton theorem and find the inverse of the matrix (TM)
1 0 3
A=12 1 -1 ]
1 -1 1

b) Reduce the quadratic form 2x2 + 2y2 + 2z? — 2xy — 2yz — 2zx to canonical (7M)
form by orthogonal transformation and hence find rank, index, signature and
nature of the quadratic form.

4. a) Trace the curve r? = a?cos26. (7TM)
b) Evaluate [ Oa féa_x x y?dydx by changing the order of integration. (TM)
5. @) Express ) 01 x™(1 — x™)P dx in terms of T functions and hence evaluate 6M)

f01 x>(1 — x3)% dx.

b) (4M)

Evaluate [2sin®6 cos”6 d6 by using B, T functions.

) Express f04 Vx(4 — x)3/ 2 dx in terms of § function. (4M)
6. a) Show that the vector field F = (x?2—yz)i+ (y2—zx)J+ (z>2—xy)k is (TM)
conservative and find the scalar potential function corresponding to it.

b) Show that V.(F X G) = G. (VX F) = F.(VX G) (TM)

7. State Stoke’s theorem and verify the theorem for F = (x + y)I + (y + z)] — xk  (14M)
and S is the surface of the plane 2x + y + z = 2, which is in the first octant.
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Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answering the question in Part-A is Compulsory
3. Answer any FOUR Questions from Part-B

PART -A
2 -1 3 4
1. a) Determine the rank of a matrix A = (2) g L7} é .
2 5 11 6 (2M)
b) . . g 1 2
Use Cayley-Hamilton theorem to find A® if A = [2 B 1]. (2M)
1,1
) Evaluate [ ) Oy xyz dxdydz. (2M)
d)  Find the value of T (— g) (2M)
) Find unit normal vector to the surface x%y + 2xz% = 8 at the point (1, 0, 2). (2M)
f) If F=3x?+6y)i—14yz] + 20xzk then evaluate [ F.dR from (0, 0, 0) to M)
(1,1, 1) along the path x = t,y = t?, z = t3.
g) Write the quadratic form corresponding to the symmetric matrix
o 5/, 3
: /2 (M)
/o 7 1
3 1 2
PART -B
2. a) Show that the system of equations is consistent (7TM)
2x—y—z=2,x+2y+z=2,4x — 7y — 5z = 2 and solve.
b) Find the currents in the following circuit (7TM)
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3. a) Reduce the quadratic form 6x? + 3x2 +3x% — 4x;X, — 2X,X3 + 4x,x3 to  (TM)
canonical form and hence state nature, rank, index and signature of the quadratic
form.
b) Determine the natural frequencies and normal modes of a vibrating system for (7M)

which mass m = [(1) (2)] and stiffness k = [i é]

Trace the curve y?(2a — x) = x3. (TM)

b) Evaluate fooo fooo e~ (*+y%) dxdy by changing in to polar coordinates and hence (7M)

© _,2 _\r
deduce [ ™" dx = —-.
5. a) — fmrm 6M)
Show that S(m,n) = P
z 4M
b) Evaluate foz sin*6 cos?6 d@ by using S, T functions. (4M)
c 1 1 . . AM
) Express fo s dx in terms of § function. (4M)

6. a) Show that the vector field F = (x? + xy?)T+ (y?+x2y) J is conservative and (7M)
find the scalar potential function. ~
b) Show that V(V.F) =V x (V X F) + V?F. (7M)

State Greens theorem in plane and verify the theorem for gﬁc [(y — sinx)dx + (14M)

cosx dy], where C is the plane triangle formed by the lines y = 0,x = g,

y=7x.
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Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answering the question in Part-A is Compulsory
3. Answer any FOUR Questions from Part-B

PART -A

12 30 (2M)

1. a i a—12 4 3 2

) Determine the rank of a matrix 4 3 2 1 3|

6 8 75
b) Use Cayley-Hamilton theorem and find A~ if A = % ;L] (M)
c) T sing 227 (2M)

Evaluate |2 foasme J, @ rdzdrdé.

d 11y _ 2M
) Show that 3(2,2)—11. M)

e) Find directional derivative of ¢ = xy? + yz? at the point (2,-1,1) in the direction (2M)
of the vector T+ 27 + 2k.

f) If F=(x?-y)i+ 2xz—y)J + z?k then evaluate [ F.dR where C is the (2M)
straight line joining the points (0, 0, 0) to (1, 2, 4).

g) Write the quadratic form corresponding to the symmetric matrix (2M)
3 50
[5 5 4 ]
0 4 7
PART -B

2. a) Solve the system of equations 10x +y+z =12, 2x + 10y +z=13,2x + (7M)
2y + 10z = 14 by Gauss Seidel method.
b) Find the currents in the following circuit (7TM)

30V 120V
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3. a) Reduce the quadratic form 3x? 4+ 5y + 3z2 — 2xy — 2yz + 2zx to canonical (7M)
form by orthogonal transformation and hence find the rank, index signature and
nature of the quadratic form.

b) Find the natural frequencies and normal modes of a vibrating system (TM)
" _ _[2 0 . 19 =3
mx" + kx = 0 for mass m = [0 1 and stiffness k = [_3 3 ]

4. a) Trace the curve a2y? = x%(a? — x?). (T™M)
b) Evaluate ) 01 f\/zy_y xy dxdy by changing the order of integration. (TM)
5@ Show that T (5) = V7. 6M)
b) Evaluate [ 05 sin®@ d@ by using B, T functions. (4M)

C 1 xdx . . 4M

) Express [ o 7 in terms of § function. (4M)

6. a) Find the constants a, b such that the surfaces 5x? —2yz —9x = 0 and ax?y + (7M)
bz® = 4 cut orthogonally at (1,-1,2).
b) Show that V x (VX F) = V(V.F) — V?F. (TM)

7. State Gauss divergence theorem in plane and verify the theorem for F = 4xzi — (14M)
y27 + zyk overthecube x =0,x=1,y=0,y= 1,z=0,z=1.
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MATHEMATICS-III
(Com. to CE, EEE, ME, ECE, CSE, CHEM, EIE, IT, ECC, AE, AME, MM, PE, PCE, MET, AGE)
Time: 3 hours Max. Marks: 70

Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answering the question in Part-A is Compulsory
3. Answer any FOUR Questions from Part-B

PART -A

1 1 3
1. a) Find inverse of the matrix A = 1 3 —3 | by elementary operations. (2M)

-2 -4 -4
D) Prove that if A is an eigen value of a matrix A then Ll is an eigen value of adjA. M)
g 1 g d
1,1 p1-
¢) Evaluate [, fyz Jy ¥ x dzdxdy. M)
d) Determine the value of (2,3 ). (2M)
e) Show thatVfg = f Vg + g Vf. (2M)
D 1f F=x2y20+ y 7T then evaluate [. F.dR where C is the curve y? = 4x in the (2M)
c
XY plane from (0, 0) to (4, 4).
g) Write the quadratic form corresponding to the symmetric matrix 2M)
2 -3 5
-3 2 =2
5 =2 2

PART -B

2. a) Solve the system of equations (7TM)
x+10y+z=6, 10x +y +2z = 6,x + y + 10z = 6 by Gauss Seidel method.

b) Find the currents in the following circuit (TM)

s 30 ¢
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1 2 -1 (7M)
3. a) Verify Cayley-Hamilton theorem for the matrix A= | 2 1 —2 |and hence
2 =2 1

find A* .
b) Reduce the quadratic form 3x% + 5x% +3x% — 2x1x, — 2X1X3 + 2X,x3 to  (7TM)
canonical form and hence state nature, rank, index and signature of the quadratic

form.
4. a) Trace the curve r = a sin38. (T™M)
b) Evaluate [ Oa ) R af=x? ¥ +/x? 4+ y? dydx by transforming to polar coordinates. (7M)
5. a) Establish a relation between B and I functions. 6M)
b) Evaluate [ 05 cos’@ d@ by using B, T functions. (4M)
) Express [, 01 \/J;d_xs in terms of § function. (4M)
—-X

6. a) Find the angle between the surfaces ax? + y? + z? —xy = 1 and conservative (7M)
bx*y+ y?z+z=1 at(l, 1, 0).

b) Show that F = (y2 —z% +3yz—2x) 1+ (3xz +2xy)] + (Bxy — 2xz + 22)k (TM)
is both solenoidal and irrotational.

State Greens theorem in plane and apply the theorem to evaluate Eﬁc x%y dx + (™M)

y3dy , where C is the closed path formed by y = x, y = x3 from (0, 0) to (1, 1).

b) (TM)

Evaluate | s F. ds using Gauss divergence theorem, where F = 2xy T+ yz? ]

+ z k and S is the surface of the region bounded by x =0, y = 0, z =0,
x+ 2z=6.
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MATHEMATICS-II (MM)
(Com. to CE, EEE, ME, CHEM, AE, BIO, AME, MM, PE, PCE, MET)

Time: 3 hours Max. Marks: 70

Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answer ALL the question in Part-A
3. Answer any FOUR Questions from Part-B

PART -A
1. a) Explain the Bisection method. 2M)
b) Prove that A=E—1. 2M)
¢) Write Newton’s forward interpolation formula. (2M)
d) Write Trapezoidal rule and Simpson’s 3/8" rule. 2M)
€) Write the Fourier series for f(x) in the interval (0,27). (2M)
f) Write One dimensional wave equation with boundary and initial conditions. 2M)
g) If F(s)is the complex Fourier transform of f(x) , then prove that (2M)

1 s
F{f(ax)} =;F(;j.
PART -B

2. a) Using bisection method, obtain an approximate root of the equationx’ —x—1=0. (7TM)
b) Develop an Iterative formula to find the square root of a positive number N using (7M)

Newton-Raphson method.

3. a) Evaluate A (tan'1 x). (6M)

b) Using Newton’s forward formula, find the value of f(1.6), if (8M)

X 1 14 | 1.8 |22
f(x) | 349 482|596 |6.5
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1.4

Compute the value of f (sin x—logx+e*)dx using Simpson’s S rule.
4. a) 0.2 8 (TM)

b) Using the fourth order Runge — Kutta formula, find y(0.2)and y(0.4) given that (TM)

dy yz_xz
— = ,v(0)=1.
dx  y*+x’ O

5. a) Find a Fourier series to represent f(x)=x—x" in —z<x<z . Hence show that (7M)

ot ot _Z
o2 3 4 12
b) Obtain the half range sine series for f(x)=e“in 0< x <I. (TM)
6. a) Solve by the method of separation of variables (TM)

4u, +u, =3u and u(0,y)= e,

b) A tightly stretched string with fixed end pointsx =0 and x= Lis initially in a (7M)

.. . . TX | ... . . ..
position given by y =y, sin’ (Tj if it is released from rest from this position,

find the displacement y(x,1).

B he functi ) 1 for |x|£1 Fourier i L H

xpress the function f(x)= as a Fourier integral. Hence

7.0 P T or =1 £ (TM)
evaluate jwd/l .

0 A
. . 1-x>  for ‘x‘Sl (TM)
Find the Fourier transform of f(x) = hence evaluate
b) for |x|>1

¢ xcosx—sinx X
J T T T |cos=dx.
0 2

3
X
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I B. Tech II Semester Regular Examinations, April/May - 2017
MATHEMATICS-II (MM)
(Com. to CE, EEE, ME, CHEM, AE, BIO, AME, MM, PE, PCE, MET)

Time: 3 hours Max. Marks: 70

Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answer ALL the question in Part-A
3. Answer any FOUR Questions from Part-B

PART -A
1. a) Explain the Method of false position. (2M)
b) Prove thatV=1-E". (2M)
¢) Write Newton’s backward interpolation formula. 2M)
d) Write Simpson’s 1/3" and 3/8" rule. (2M)
©) Write the Fourier series for f(x) in the interval (O, 2L). (2M)
f) Write the suitable solution of one dimensional wave equation. (2M)
g) If F(s)is the complex Fourier transform of f(x), then prove that (2M)
F{f(x-a)}=¢" F(s).
PART -B
2. a) Using bisection method, compute the real root of the equationx’ —4x+1=0. (TM)

b) Develop an Iterative formula to find the cube root of a positive number N using (TM)
Newton-Raphson method.

3. a) EvaluateA (e“ log2x). (6M)

b) Using Newton’s forward formula compute f(142)from the following table: (8M)
X 140 | 150 | 160 | 170 180
f(x) | 3.685 | 4.854 | 6.302 | 8.076 | 10.225

2
- . . . , 1 .
4. a) Evaluate, .([ e " dx by using Trapezoidal rule and Simpson’s 3 " rule taking (TM)
h=0.25.
b) Find the value of y at x=0.1 by Picard’s method, given that (TM)
d —x
D_X2E (0)=1.
dx y+x
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Given th _|7# mm<x<0 Find the Fourier series f
5. a) Given that f(x) = v 0 <ax<z ind the Fourier series for f(x) . (TM)
2
Also deduce thatl+i+i+i Foeeenn - ”_'
P 3 5 7 8
b) Express f(x) =x asahalf-range cosine series in0 < x < 2. (TM)
6. a) Solve by the method of separation of variables (7TM)
du = 28_u+ u, given u(x,0)=6e".

ox ot
b) A string of length Lis initially at rest in equilibrium position and each of its points (7M)

is given the velocity (g—yj = bsin’ (%j Find displacement y(x,?).
t =0

E 3 1 forO<x<rw Four e it land h luat
7. a) xpress  f(x) = 0 for x> as a Fourier sine integral and hence evaluate (TM)

T —I_COSUM) sin(xA) dA .

0

b) Find the Fourier sine and cosine transform of (TM)
f(x)=e“",a>0,x>0.
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(Com. to CE, EEE, ME, CHEM, AE, BIO, AME, MM, PE, PCE, MET)

Time: 3 hours

Max. Marks: 70

b)
c)

d)
e)

g)

b)

b)

Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answer ALL the question in Part-A
3. Answer any FOUR Questions from Part-B

PART -A

Explain the Newton-Raphson method.
Prove that§ = E"> —E™2.

Write Lagrange’s interpolation formula for unequal intervals.
Explain Taylor’s series method for solving IVP ? = f(x,y) with y(x,)=1y,.
X

Write the Fourier series for f(x) in the interval (-7, 7).

Write the suitable solution of one dimensional heat equation.
If F(s)is the complex Fourier transform of f(x) , then prove that

F{ f(x)cosax}z%[F(s+a)+F(s—a)].
PART -B

(2M)
(2M)
(2M)
(2M)

(2M)

(2M)
(2M)

Using Regula-Falsi method, compute the real root of the equation x> —4x-9=0. (7M)

1
Develop an Iterative formula to find N Using Newton-Raphson method.

Evaluate A (

Compute f(27) Using Lagrange’s formula from the following table:

2

cos2x

X

14

17

31

35

f(x)

68.7

64.0

44.0

39.1

1of2
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0.6

4. g) Evaluate I ¢ dx by using Simpson’s % ™ rule taking seven ordinates. (TM)
0
b ™
) Giventhatd—y:2+ xy Ly(1)=1 . M)
dx
Find y(2) in steps of 0.2 using the Euler’s method.
. ) . ) X , 0<x<rx (TM)
5 Find the Fourier series for the function f(x) = .
a) 2T—x, m < x<27w
2
Also deduce thatl+i+i+i b = 7[__
3 5 7 8
b) Obtain the Fourier expansion of f(x) = xsinx as a cosine series in (0, 7). (TM)
6 Solve the Laplace’s equation @+& =0 in a rectangle in the lane
place’s eq e e PN (14m)
0<x<a and 0L y<b satisfying the following boundary condition
u(0,y)=0,u(a,y)=0,u(x,b)=0and u(x,0)= f(x).
7. a) Find the Fourier sine transform of the function (TM)
X ,0<x<1
fx)=42—-x ,1<x<2
0 , x>2
b) Find the Fourier cosine integral and Fourier sine integral of (TM)

f(x)=e " k>0.
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MATHEMATICS-II (MM)
(Com. to CE, EEE, ME, CHEM, AE, BIO, AME, MM, PE, PCE, MET)

Time: 3 hours Max. Marks: 70

Note: 1. Question Paper consists of two parts (Part-A and Part-B)
2. Answer ALL the question in Part-A
3. Answer any FOUR Questions from Part-B

PART -A
1. a) Explain Iteration method. (2M)
b 2M
) Prove that,u:%(El/2+E"l/2). (2M)
¢) Prove thatA’y, =V’y,. (2M)
d) Explain Runge-Kutta method of fourth order for solving IVP 2M)
d .
= fx,y) with y(x) =y,
dx
©) Write the Fourier series for f(x) in the interval (—L, L) . (2M)
f) Write the various possible solutions of two-dimensional Laplace equation. 2M)
g) If F(s) andG(s) are the complex Fourier transform of f(x) and g(x) , then 2M)

prove thatF{ a f(x)+bg(x) } =a F(s)+bG(s).
PART -B

2. a) Find a positive real root of the equation x* — x —10 = 0 using Newton-Raphson’s (TM)

method.
b) Explain the bisection method. (7TM)
3. a) Evaluate A’ (cos2x). (6M)
b) Using Newton’s backward formula compute f(84)from the following table: (8M)

X 40 50 60 70 80 90
S() | 184 | 204 | 226 | 250 276 304
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1

4. a) Evaluate I e dx by using Trapezoidal rule with n=10. (TM)
0
b) Obtain Picard’s second approximate solution of the initial value problem (TM)
dy X
—= ,v(0)=0.
dx  y*+1 ¥(0)
T—xY)
5. a) Obtain the Fourier series f(x) =( 5 j in the interval 0 < x < 27. Deduce that (8M)
LIV S I _ 7
rro20 3 4 6
b) Express f(x) =x asa half-range cosine series in0 < x < 2. (6M)
6. a) Solve by the method of separation of variables (TM)
ou = 48_u and u(0,y)=8¢".
ox dy
. ou du_ . . (7M)
b Solve the Laplace’s equation ——+——=0 in a rectangle in the xy-plane,
) ox~ dy

0<x<a and 0L y<b satisfying the following boundary condition
u(x,0)=0,u(x,b)=0,u(0,y)=0and u(a,y)= f(y).

7. a) Find the Fourier cosine integral and Fourier sine integral of (TM)
f(x)=e““—e” ,a>0,b>0.

x2

b) Find the Fourier transform of ey , a>0.Hence deduce that e 2 is self (TM)

reciprocal in respect of Fourier transform.
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