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All questions carry equal marks

Marks

co

BL

1(a)

Construct an ellipse when the distance of the focus from the
directrix is equal to 50 mm and eccentricity is 2/3. Draw tangent
and normal at a point 40 mm from the directrix.

7™

COo1

L2

(b)

Draw involute of a regular pentagon of side 20 mm. Draw its
tangent and normal at 80 mm of the center of the pentagon.

M

Co1

L2

(OR)

2(a)

Draw the projections of the following points on the same ground
line keeping the projections 25 mm apart (i) A is 20 mm above H.P.
and 30 mm in front of V.P (ii) B is on H.P. and 30 mm in front of
V.P. (iii) C is on V.P. and 35 mm above H.P (iv) D is 25
mm above H.P. and 35 mm behind V.P.

M

CO1

[2

(b)

A point P is 15 mm above the H.P. and 20 mm in front of the V.P.
Another point Q is 25 mm behind the V.P. and 40 mm below the
H.P. Draw the projections of P and Q keeping the distance between
the end projectors equal to 90 mm. Draw the straight lines joining
(i) their top views and (ii) their front views.

M

COo1

L2

3(a)

A 70 mm long line is parallel to and 40 mm above H.P. Its two ends
are 25 mm and 50 mm in front of V.P respectively. Draw its
projections and find the inclination with the V.P.

M

CO2

L2

(b)

Two pegs fixed on a wall are 4.5 m apart. The distance between the
pegs measured parallel to the floor is 3.6 m. If one peg is 1.5 m
above the floor, find the height of the second peg and the inclination
of the line joining two pegs, with the floor.

M

CO2

L3

(OR)

4(a)

A square plane ABCD of side 30 mm is parallel to H.P. and 20 mm
above it. Draw the projections of the plane when two of its sides
are parallel to V.P.

M

CO2

L2

(b)

Draw the projections of a regular pentagon 25 mm side with its
surface making an angle of 45° with H.P and perpendicular to the
V.P. One of the sides of the pentagon is parallel to H.P. and 15 mm
above it.

M

CO2

L3

5(a)

Draw the projections of a hexagonal pyramid, with side of base
30mm and axis 70 mm long, which is resting with a slant face on
H.P such that, the axis is parallel to V.P.

™

CO3

L3

(b)

Draw the projections of a cylinder of 40 mm diameter and axis
60mm long, when it is lying on H.P, with its axis is inclined at 45°
with H.P. and parallel to V.P.

M

cO3

L3

(OR)

6(a)

A triangular prism of base 30 mm side and axis 50 mm long, is
resting on H.P on one of its bases, with a face 45° to the V.P. Draw
the projections of the solid.

M

co3

L3

1o0f2
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(b)

A pentagonal prism, base 25 mm side and axis 50 mm long is
resting on one of its edges in the H.P. The axis of the solid makes
45° with H.P. Draw its projections.

A

CO3

L3

7(a)

A cone of base 60 mm diameter and axis 70 mm long, is resting on
its base on HP. It is cut by a section plane, inclined at 60° to V.P
and 10 mm away from its axis. Draw the projections of the cut solid
and obtain the true shape of the section.

A

CO4

L3

(b)

A hexagonal pyramid with side of base 30 mm and axis 60 mm long,
is resting with its base on H.P and one of the edges of its base is
perpendicular to VP. It is cut by a sectional plane parallel to HP and
passing through the axis at a point 35 mm above the base. Draw
the projections of the remaining solid.

M

CoO4

L3

(OR)

8(a)

A square pyramid with side of base 30 mm and axis 50 mm long, is
resting on its base on HP with an edge of the base parallel to VP. It
is cut by a section plane perpendicular to VP and inclined at 45° to
HP. The section plane is passing through the mid-point of the axis.
Draw the development of the surface of the cut pyramid.

7M

CO4

L3

(b)

A cylinder of diameter of base 40 mm and axis 55 mm long is resting
on its base on HP. It is cut by a section plane perpendicular to VP
and inclined at 45° to H.P. The section plane is passing through the
top end of an extreme generator of the cylinder. Draw the
development of the lateral surface of the cut cylinder.

™

CO4

L3

Draw the following views of the block shown pictorially in the given
figure. (i) Front view (ii) Top view (iii) Side view.

14M

CO5

L3

(OR)

10.

Draw the isometric view of the following views

A, U 24
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14M

CO5

L3
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Time : 3 hours Max. Marks : 70
Q.No Compulsory Question Marks | CO | BL
1(a) | Define priming and foaming. 2M |CO1]L1
(b) | What is reverse osmosis? 2M |CO1| L1
(c) Define electrochemical series. 2M |CO2|L1
(d) | Write the names of anode and cathode used in zinc-air battery. 2M |CO2|L1
(e) | Mention two examples of condensation polymers. 2M |CO3|L1
(f) What is meant by functionality? 2M |CO3]|L1
(g) | Write classification of refractories based on chemical composition. 2M |CO4 L1
(h) | Mention approximate time required for setting and hardening of cement. 2M |CO4 L1
(i) Give any two applications of nhanomaterials. 2M |CO5| L1
(3) Outline any two differences between physi-sorption and chemi-sorption. 2M |CO5]| L1
Q.No All questions carry equal marks Marks | CO | BL
2(a) How scales and sludge's are formed in boilers? Discuss disadvantages of
5M |CO1| L2
scales and sludges.
(b) | Explain the determination of hardness using EDTA method. 5M |CO1]| L2
(OR)
3(a) | Justify the following statement. "Water softened by Lime soda process
: 1 5M |CO1| L2
damages boiler material".
(b) | Explain the electro-dialysis process used to obtain soft water from sea sM |coil L2
water.
4(a) | Explain th.e reactions involved in the Li-ion battery during discharging smMm |co2l L2
and charging.
(b) | What is meant by water line corrosion? 5M |CO2]| L2
(OR)
5(a) | Outline the factors that can affect the corrosion. 5M [CO2]| L2
(b) | Explain the construction and working phenomenon of hydrogen-oxygen
: 5M [CO2| L2
fuel cell with a neat sketch.
6(a) | How to carry out proximate analysis of coal. 5M |CO3]| L2
(b) | Differentiate thermoplastic and thermosetting polymers. 5M |CO3]| L2
(OR)
7(a) | Write the preparation, properties and applications of Polystyrene. 5M |CO3| L2
(b) | Write a brief note on addition polymerization. 5M [CO3]| L2
8(a) Discuss the classification of refractories. 5M |C04| L2
b) | Summarize the advantages of using composites. 5M |CO4| L2
(OR)
9(a) Discuss the setting and hardening of cement with chemical reactions. 5M |CO4| L2
(b) | Outline the characteristics of good lubricant. 5M |C0O4| L2
10(a) | Summarize the applications of colloids. 5M |CO5]| L2
(b) | Discuss the stabilization methods of nanomaterials by using stabilizing sM |cos| L2
agents.
(OR)
11(a) | How to prepare colloids using Bredig’s arc method? 5M |CO5] L2
(b) | Explain the Freundlich adsorption isotherm curve. 5M |CO5]| L2
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Q.No Compulsory Question Marks | CO BL
1 (a) | Calculate bond order of Helium molecule . 2M | CO1 | L1

(b) | Explain photoelectric effect. 2M | CO1 | L1

(c) | How many pentagons and hexagons exist in fullerene (C60)? 2M | CO2 | L1

(d) | Which compound can act as p dopant and n dopant in

semiconductors? 2M 1 co2 /11
|_(e) | Define the term electrochemical sensor. 2M | CO3 | L1

(f) Define the terms functionality and degree of polymerization. 2M | CO3 | L1

(g) | Illustrate homo chain and hetero chain polymers. 2M | CO4 | L1

(h) | Write the names of monomers of nylon6:6. 2M | CO4 | L1

(i) State the principle of chromatography. 2M | CO5 | L1

(3) Narrate the importance of fingerprint region in IR spectroscopy. 2M | CO5 | L1
Q.No All questions carry equal marks Marks Cco BL
2(a) | Justify the following statement in terms of molecular orbital theory.

" : . o 5M | CO1 | L2
Oxygen molecule is paramagnetic in nature”.
(b) | Explain pi molecular orbitals of benzene. 5M | CO1 | L2
(OR)
3(a) | Derive the energy of a particle in a one dimensional box using the
. . : . 5M | CO1 | L2
Schrodinger time independent equation.

(b) | Apply molecular orbital theory to NO molecule. 5M | CO1 | L2
4(a) | Discuss the conduction process in p doped semiconductors. 5M [ CO2 | L2

(b) | Differentiate typel and type2 superconductors. 5M [ CO2 | L2

(OR)
5(a) | Explain the construction of pseudo super capacitors. 5M [ CO2 | L2

(b) [ Outline the properties and applications of fullerene. 5M | CO2 | L2
6(a) | Calculate the EMF of the following cell at 298 K.

X(s) / X2* (0.001M) // Y?* (0.0001M) / Y(s) 5M | CO3| L3
Eo Y?*/ Y = 0.34V; Eog X**/X = =2.37 V
(b) Explain potentiometric titration of redox titration is found using it. 5M | CO3 | L2
(OR)
7(a) | Describe the design and functioning of the H, - O, fuel cell. 5M | CO3 | L2

(b) Discuss conductometric titration of strong acid vs. strong base. 5M | CO3 | L2
8(a) | Differentiate thermosets and thermoplasts. 5M | CO4 | L2

(b) | Explain mechanism of conduction in polyacetylene. 5M | CO4 | L2

(OR)
9(a) | How to prepare Teflon? Give properties and applications. 5M | C0O4 | L2

(b) | Describe the mechanism of free radical addition polymerization. 5M [ CO4 | L2
10(a) | Explain the instrumentation of UV-visible spectroscopy. 5M | CO5 | L2

(b) | Summarize the applications of IR spectroscopy. 5M | CO5 | L2

(OR)
11(a) | How shifts of absorption and intensity occur in UV-visible sMm | cos | L2
spectroscopy?

(b) (Ef)-l(gll_aCI:l; the instrumentation of high power liquid chromatography sm | cos | L2
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(Common to All)

R23

Time : 3 hours Max. Marks : 70
Q.No Compulsory Question Marks | CO BL
1(a) | Investigate the integrating factor of xZ—i’ —y = 2x%cosec2x . 2M | Cco1 | L2

(b) | Write the mathematical formulation of Law of cooling. 2M | CO1 | L1

(c) | Evaluate the complementary function of (D% +4D +5)y = 0. 2M | CO1 | L2

d
() Evaluate X. 2M | CO1 | L2
(e) | Find a Partial differential equation by eliminating the arbitrary

constants in z=axy+b 2M coz | L2

(f) | Find the complete solution of px/;+q\/;:\/; 2M | CO2 | L2

(9) | If 7 = x7 + yj +zk then write *r/ value 2M | CO3 | L2

(h) | Find the gradient of f =xyz’at (2,1,-1) 2M | CO3 | L2

(i) | Show that F =(e*z-2xy)i —(x*=1)] +(e* +2)k is conservative. 2M | CO4 | L2

(j) | State Stoke’s theorem. 2M | CO4 | L1
Q.No All questions carry equal marks Marks | CO BL
2(a) | Solve (ycosx—2x)dx+ (sinx+cos y)dy = 0. 5M | CO1 | L3

(b) | If the temperature of the air is 25°C and the temperature of the

body drops from 100°C to 80°C in 10 minutes, what will be the| 5M | CO1 | L3
temperature of the body after 20 minutes?
(OR)
3(a) dy 1 -1
Solve = =——(e™ * -
e (1+x2)( J’) 5M [ CO1 | L3
(b) | Bacteria in a certain culture increases at a rate proportional to
the number present. If the number N increases from 1000 to| 5M | CO1 | L3
2000 in one hour, how many are present at the end of 1.5 hours
4(a) | Solve (D*-5D*+8D—4)y =e> +e% 5M | CO1| L3
(b) | Apply method of variation of parameters to find the complete sMm | co1 | L3
solution of (D? +4)y = tan2x. '
(OR)
5(a) | Find complete solution of (D?+1)y = sinx-sin 2x. 5M | CO1| L3

(b) | Solve = = x —2y,2 = 5¢ + 3y. 5M |CO1| L3

6(a) | Form the partial differential equation by eliminating the arbitrary sM | coz2 | L3
i 2
function F(xy +z%, x+y+2) = 0.
(b) | Solve the Lagrange’s equation x (y —2)p + y(z — x)q = z(x — y) 5M | CO2| L3
(OR)
7(a) | Generate the partial differential equation by eliminating the
. 5M | CO2| L3
arbitrary constants a and b from 2Z:J(x+a) +J(y+b) .

1of2
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(b) | Solve (D3 —3D2D' + 4(D")3)z = e**?Y

5M | CO2 | L3
8(a) | Find the directional derivative ¢ = xy?+yz?in the direction of the
O, . 5M CO3 | L3
vectori+ 2] + 2k at the point (2, -1, 1).
(b) | Iff = xy?i + 4x?yzj — 2yz%k_find divf at (1, -2, 3). 5M | CO3| L3
(OR)
9(a) | If the given function A = (x+2y+az)i+(bx-3y-z)j + sM | co3 | L3
(4x+cy+22z)k is irrotational, find the constants a, b, c.
(b) | Calculate the angle between the surfaces xy?z = 3x + z% and 3x2- em | cos | L3

y?+2z = 1 at the point (1,-2, 1).

10. | Verify by Green’s theorem in the plane for [.(x?—xy®)dx+

(y? — 2xy)dy where C is the Square with vertices (0,0) , (2,0) ,| 10M | CO4 | L3
(2,2) and (0,2).

(OR)

11. | Verify Gauss divergence theorem for F = x27 + y2] + z?k where S
is the surface of the cube bounded by 10M | CO4 | L3
Xx=0x=ay=0y=b,z=0,z=c.
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Q.No Compulsory Question Marks | CO BL
1(a) Explain the formation of colours in thin films. 2M COo1l | L2
(b) State Brewster’'s law. 2M Co1l | L1
(©) Define Miller indices and give its importance. 2M Co2 | L2
(d) What is meant by crystal structure? Give examples. 2M C0o2 | L1
(e) Interpret the complex dielectric constant. 2M CO3 | L2
(f) What is hysteresis? Notify its importance. 2M CO3 | L1
(9) State Heisenberg uncertainty principle. 2M Co4 | L1
(h) Define Fermi level and Fermi energy. 2M Co4 | L2
(i) Give the applications of Hall effect. 2M COo5 | L1
6)) Write Einstein’s equations for electrons and holes. 2M CO5 | L1
Q.No All questions carry equal marks Marks | CO BL
2(a) Discuss the Fraunhofer’s diffraction due to single slit and obtain the
o . . . " 5M COo1l | L2
conditions for maximum and minimum intensities.
(b) Write a short note on quarter wave plate and half wave plate. 5M COo1 | L2
(OR)
3(a) Describe the formation of Newton’s rings and explain how the radius of 5M coi | L2
curvature of a plano convex lens can be determined.
(b) A parallel beam of light A=5890 A°, is incident on a glass plate of
refractive index p=1.5 such that the angle of refraction into the plate is 5M co1 | L3
60°. Calculate the smallest thickness of the plate which will make it appear
dark by reflection.
4(a) E’}Xeptlf?cl)r:j.how the crystal structure can be determined by using powder 5M coz | L2
(b) X-rays of wavelength 1.5418 A? are diffracted by (111) planes in a crystal
at an angle of 30° in the second order. Estimate the inter planar spacing in 5M COo2 | L3
the crystal.
(OR)
5(a) Draw the seven crystal systems and the corresponding Bravais lattices 5M co2 | L2
with lattice parameters.
(b) Show that face centered cubic stricture (FCC) is more closely packed than 5M coz | L3
body centered cubic structure (BCC).
6(a) Find an expression for ionic polarization of a dielectric material. 5M CO3 | L2
(b) Elucidate the frequency dependence of dielectric polarization. 5M CO3 | L2
(OR)
7(a) Develop an expression for atomic origin of magnetism in magnetic 5M co3 | L2
materials.
(b) List some important applications of magnetic materials. 5M Co3 | L1
8. Discuss the motion of an electron in an infinite potential well of width ‘a’ 10M | cos | 13
and obtain its Eigen wave function and Eigen energy values.
(OR)
9(a) Illustrate the Fermi-Dirac’s distribution function and its temperature 5M coa | L2
dependence.
(b) Highlight the assumptions of classical free electron theory along with the 5M cos | L1
success and drawbacks.
10(a) | Obtain the equation for electrical conductivity of an intrinsic 5M cos | L2
semiconductor.
(b) | The Hall coefficient of a specimen was found to be -7.35 x 10> m3/C from
100K to 400K. Calculate the density and mobility of charge carriers if the 5M CO5 | L3
conductivity was found to be 200 per Qm.
(OR)
11. Deduce an expression for carrier concentration in an N-type semiconductor 10M | cos | L3
and discuss its temperature dependence.
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Time : 3 hours Max. Marks : 70
Q.No Compulsory Question Marks CO | BL
1(a) What is top-down and bottom-up approach? 2M CO1 | L1

(b) Write unformatted I/0 functions in C. 2M CO3 | L1
(c) Output of the below snippet is:
int n=10;
for(i=1; i<n; i++)
{
if (i==5) 2M | CO5 | L3
break;
else
printf("%d ”, i);
|
(d) Find Odd one among “if”, “else”, “switch” and “while”. Why? 2M C02 LT;
(e) List the characteristics of Arrays. 2M Co1 LZT
(f) How strings are declared and initialized in C? 2M CO3 | L2
(9) What is realloc() function? 2M CO4 | L1
(h) Define nested structure with example. 2M Co4 | L1
(i) What is recursion? 2M CO5 | L1
§)) Mention the purpose of fopen() and fclose(). 2M CO5 Lﬂ
Q.No All questions carry equal marks Marks | CO | BL |
2(a) How do you analyze algorithms in problem solving? 5M COo1 | L2 \
b) Write algorithm to display Grade of student based on given marks. SM_ |- C02 | L3 /
(OR)
3. Define flowchart and explain symbols used in flowcharts.
Draw flowcharts for given problems. 10M | CO1 | L4
(i) Find the largest of 3 numbers (ii) compute simple interest.
4(a) Develop a C program to find out roots of quadratic equation. 5M C03 L3T
(b) Write a C program to check given number is prime or not. 5M COo3 L?[
(OR)
5. List all looping/Iterative statements used in C. Explain them with syntax 10M | co2 LZW
and example.
6(a) Define an array. Explain about declaration, initialization, memory
. . . 5M CO3 | L1
representation and accessing of 1D array with an example.
(b) Write a C program to implement Bubble sort on array of 10 Integers. 5M CO5 Lﬂ
(OR)
7(a) Discuss any 5 string handling functions with examples. 5M CO3 LZT
(b) Write a C function to generate transpose of a given 2 x 2 matrix. 5M CO5 L37
8(a) Define a self-referential structure. Write a c program to create single linked j
; . . 5M CO4 | L3
list with three nodes and display the contents.
(b) Explain the process of accessing a 1D array using a pointer. 5M COo4 Lﬂ
(OR)

9(a) Differentiate Structures and Unions. 5M CO4 | L4
(b) Write a C program to copy one structure to another. 5M CO3 | L3
10(a) Define_ recursion. Write a C program to find factorial of number using 5M co5 Lﬂ

recursion. ‘
(b) | Write a function to swap two numbers using Call by reference technique. 5M CO5 L3—[
(OR)
11(a) | Explain about Random accessing functions in C file handling. 5M Co4 | L2
(b) | Write a C program to copy the contents one file to another file. 5M COS5 | L3
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