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Instructions —

- Figure to the right indicates Full Marks.
- Solve 0.1 OR 0.2, Q3 OR.Q4. 0.5 OR 0.6, Q7 OR.Q8.

SECTION A ( 15 marks)

having side 35 mm and axis height 80 mm, rest on HP on its base
with an edge of base parallel to VP when it is cut by a cutting
plane which is inclined at 30° to the HP and bisecting the axis of
pyramid. - -

Question BTL CO | Marks
1. The point A of 70 mm long line AB is 10 mm above HP and 15
mm in front of VP. The line is inclined to HP and VP at 40° and
45° respectively. Draw the projections of line AB. L1/L2 | COl 15
OR
2. An isosceles triangle having base 40 mm and height 70 mm long CcO2
is resting on HP on its base. Its surface is inclined to HP so that its | L1/L2 15 |
TV is an equilateral triangle. Draw its projections if its base makes :
30° with VP. Find inclination wittHP. | | | ‘
SECTION B (15 marks) R
3. A square prism, side of base 35 mm and axis 60 mm has one of i
the side of base in the H.P. which makes an angle of 30° with
V.P. and axis inclined at an angle of 45° with the H.P. Draw its L3/L4 | CO3 15 |
projections. , , o
OR
4. Draw the development of the surface of pentagonal pyramid
L3/L4 | CO4 15
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E— SECTION € (30 lfllll‘ljh‘) e
‘ “YOWS 3 Pretonal view of an object. By using hirst ahg
Nections, draw: .
1 Right ‘;xmt \"_"“ -‘al_l_nng the symmetry ‘nl' .nh!cct:
side view, iii) Top View. iv) Dimentions.

‘N

Figure shows

a pictorial view of an object. By using first angle
method of projections, draw;

1) Front View. ii) Left hand side view.

1i) Top View. iv) Dimentions.

L4/L5 | COS5

/L6
L4/L5 | COS 15
/L6
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Figure shows ()rlhngmph'ic‘vicw«(;lt:an object.
Draw the Isometric view. Take O as origin,
Give the basic dimensions.
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8. Figure shows Orthographic view 'of an object.
Draw the Isometric view. Take O as origin.
Give the basic dimensions.
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Instructions: Lo Al questions/sections are compulsory

2. Assume missing data suitably, if any

Q.No . QUESTION CO | AMarts
Q.1 Solve anyone (a or b) /
. iy~ What is Indicator electrode? Draw neat labeled Ejiagram of Glass electrode and COI s
. | egiveitsrepresentation. e ‘ | .
| ii)/ Define reference electrode? Draw neat labelled diagram of calomel electrode O 4
I " | and give its representation. e
b) i) | Write a note on Liion battery. State its advantages ol 3
ii) | Explain the titration curve for conductometric titration of HCl and NaOH. COl 4
Q.2 Solve anyane (a or/h) Z
t‘7 T T S — P e— e g e —— 1 —
I; a iy Define corrosion. Explain wet corrosion with 02 absorption mechanism, CO)2 4
IV Define electroplating. Explain electropla‘ti‘hg proceSZ\A;izhar'\‘ailgbveTeaFclri_a;g?z;hﬁ_‘ Aoy 4
1 )7} and applications. -
! b) What are anodic and cathodic Protection methods? Which is more protective in o B 7/
’J 1) | nature? Explain with suitable example? coz | ?
r‘ h ii) Define Following Terms o cCO?2 47 7
| Cementation b) Powder Coating c) Galvanizing d) Tinning “ .
Q.3 Solve anyone (a or b) 7
_a) What is conducting polymer? Give the structural requirement of it. Give ?—_:_ 7
' 1) | applications of polyacetylene. Co3 ; ¥
| '
,[ ii) Define biopolymers. Add a note on properties and types of lignin based co3 | 1
‘ bioplastics. B B
: b) «{ i), | What are nanomaterfals. Give classificatiorf and properties of nanomaterials Co3 3
ii)v| Differentiate between addition and Condensation Polymerisation - COo3 4
Q4 Solve anyone (a or b) ‘» 5 8
a) i) | What is Electro dialysis of water? Explain this process with appiication. Co4 | 4
50 ml of water sample required 5.7 ml of 0.025N H2504 to reach the [ o
u . | v |
ii) | phenolphthalein end point and 8.8 ml of the same acid for methyl orange end Co4. 4
point. Calculate types and amount of alkalinities present in water sample. [
) .| Explain the formation of scale in boiler, give disadvantages and removal co4 | :‘
| 1 methods of it |
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3 50 ml of water sample requ:res 12 mlof 0.01 M EDTA durmg titration, whereas 7
i ii) | 50 ml of boiled water sample requires 3.5 ml same EDTA in titration. Calculate CO4 3
3 total, temporary and permanent hardness of water.
L Q.S I* | - Sulw any u;c (2 o;_f)) o 15
L) ; ) What is biodiesel? Explam ‘the reaction with conditions involved. Give
' 1) | advantages and disadvantages. CO3 | 3
f —_— = - . —_—
: i Draw neat labeled dlagram and explam workmo of Boy s gas calorimeter to CO5 4
___| determine GCV of f fuel. State formula of GCV and NCV. L
. iii) | What are fuel cells? Explain worklng of H,0, fuel cell with figure and cell reactions. CO5 ; 4
] e — - - — T — -
_ The following observatlons were noted in Boy's gas calorimeter experiment - :’
:% - volume of gas burnt at STP = 0.1 m3. Mass of cooling water used = 2.5 kg. Rise CO5 !
‘ f V) | in temperature of circulating water = 5.1°C, Mass of steam condensed = 0.05 oo . .
} kg. Find GCV and NCV of the fuel
h) i) “Explain the difficulties in st_o-r;g;;rﬁjviransportatlo:ém—‘__l-lz gas. CO5 3
E I - S +__,
| “)J What is BloethanoP Give preparation and advantages of bioethanol. cOos | 4
4] S
‘ P iii) ‘What is Bio waste? Write a note on its classification and analysis. COS5 | 4
g When 1.2 g of a fuel contains 80% carbon, 10 % hydrogen, 5 % sulphur and -
| . . . . -
' ) remaining ash, is burnt in Bomb calorimeter, the temperature of water rises cos | 4
r V) | from 22.4°C to 26.9°C. If the calorimeter contains 500 gm of water and its s {
‘ water equivalent is 160 gm. Calculate GCV and NCV. !
- Q.6 ; B ) - Solve anyone (a or b) o I 15
) ) Smte and explam the Lambert’s law COo 3
! v Explam different types of electronic transitions that occur in an organic ;
' . 1) | molecule after absorbing UV radiations with suitable example. Coo | 4 O
. |
R — I !
‘ v| Give principle of IR spectroscopy. Calculate possible number of fundamental vibrations COG I 4
| iii) | in CO,, CH,, and H,0. il
! i\') Explain the foll—owing terms with suitable example: Chromophore Auxochrome CO6 ﬁ 4
L i | Bathochromic shift and Hypsochromic Shift ’ P
,! b) i) [ State and explam the Beer’s law. CO6 : 3
I - Give princu;ﬁlgaf_lﬁ?p_e_cza_shcvo—piljx;‘)_lain functional group region and finger print il
f 1) | regionin IR spectrum. CO6 4
| ‘ Explain the_principle, instrumentation of UV- Visible spectrophotometer with the help- -
| iil) | of block diagram. COo }
B Define the following terms : eBWavelength b) Frequency ¢) Wave number d) ff
iv) | Amplitude COo6 | : (
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Instructions: 1. All questions are compulsory,

2 Assume missing data suitably, if any

Q1

QUESTION

Attempt ANY THREE

S

a) State and explain Kirchhoff's  Laws (KCL-and KV1,)

b) Solve
1) Convert the Delta network in fig. (a) to an equivalent star network fig, (b)
Given: Rab=25 ohm, Rbe=15 ohm, Rea=10 ohm; Find Ra, Ry, Re

a ./ b.,
N A Px.
R LT B RV R, J/ R,
Rz =~ K,
\ | <R,
C ?
B

i) Convert the STAR network in fig. (a) to an cquivalent DELTA network fig. (b)
Given: R1=1.67 ohm, R2=5 ohm, R3=2.5 ohm; Find Rz, Ry3, Ry

¢) State and Explain: Maximum Power Transfer theorem.
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d) By using the superposition theorem, find current I in the circuit shown below. coz | 5]
50 V ]QQ
| /.
' J I N 1 ,
+ / KI.3
OV e T e
..’-0\’ _ '3 ‘2 \ T ) ."A;
. o
1
@ Attempt ANY THREE 151
; . Fo . L T K2 coy s
a) Derive the expression for encrgy stored in magnetic field. )
. T o B I ST AT
b) Compare Magnetic and Electric circuit with similarities and dissimilaritics KL3 :
. — BN EAIEE
¢) Define RMS Value and Derive the equation for RMS value N
d) A coil has an inductance of 20mIT and resistance of 502, It is connected across a supply cor 1 5]
. . i1 . ; KIL3
voltage v=50 Sin(314t).Obtain the similar expression for the supply current.
Q 03 | Attempt ANY THREE
a) Explain three phase star connected AC system with i) Circuit diagram, i1) Phasor KL2 | CO5 5]
diagram, ii) STATE the relation between Tiine & Tpnase and Viine & Vipnase
b) Three coils, each having a resistance of 8 ohm and an inductance of 0.02 H, are KL3 | COs 15]
. connected in delta to a three-phase, 400 V, 50 Hz supply.
Calculate (i) Phase Current & Linc current, and (ii) Power absorbed (Watt)
c) A 100 kVA , single phase transformer has iron loss of 600 W and copper loss of 1.5 | KL3 | €O5 151
kW at full load. Calculate the efficiency at i) full load and 0.8 pf lag; ii) half load and
unity pf
. . . KL2 | CO5 15]
d) Derive EMF equation of single phase transformer
Q 04 | Attempt ANY THREE
; . . KL2 | COG6
a) State are the various components of DC generator, What are their functions? ) 5]
. o - . . KL2 | CO6
b) Elaborate on the working principle of a three-phase induction motor. ’ 51
. . _— . " KL2 | Co6
¢) Explain the working principle of a Miniature Circuit Breaker (MCB) ’ 151
d) Explain the working principle of an ELCB to detect the earth faults and prevent KL2 | CO6 5]
electric shocks
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tirnciony, Lo Questiony L2 34 are compulsory,
-H‘h'mpr [O-Sor Q). o) and (7 op ), 8
LS MISSING data suitably, if any,
@'emprall Question)
Q. N QUESTION 1
? BT ¢co M
Marks
Q. 1, Solve amy One
QL lnvestigate the values of' o and eso that the systen ol equations BTL3 CoOl 7
Xh 2y 462 =8
2X 12y 1 2213
Ixtdy Az =
has (1) No Solution (i) Unique Solution (iii) An infinite number of
solutions, Henee find the infinitely many solution,
b) i) I BTL3 coi 3
m~ Find the rank by reducing the mawix A =1 —| 2 =1 w0 Echelon
30
Form,
i) Examine for linear dependence or independence ol vectors BTL3 COl 4
((1,2,4),(2,-1,3), (0, L2 dependent (ind the relation between them,
0. 2 Solve any One
a) Find Eigen values and corresponding  Eigen vector of the matrix BTL3 CO2 8
7
I 6 |
2 A “ e 'nf AL, l/\l
A=1 2 0 Obtain the Eigen values of A and A-,
003
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Find the modal mateix P which diagonahzes the matnix. A —! N

oo 1]
! |
Ustg Cayley-Hamilton theorem find A™ ot the matrx A= 0 10
' 00 1]

-

. - ; L
Solve any Ope @< 1, b arnd @<

—h

2 1—b . _ Qa
Prove thait if0 < a < b < 1 then—=—== < cos™'b — cos™'a < —.

Ji= v

1 - —1 1 1 ™ _ ! e

And hence show that — 7z < cos (—1 < - = S5 < s«
VS Ly y =

Expand a7 =207+ 3v+ 1 inascending power of (x + 1)

sS4 asinn

is fimite. Find the value of @ and Henee Find it

I lim ;
o) taniy

Solve any One

Find the first two Harmonie of the Fourier series for v from following

data:
(v [0 [z 2z [ T4z [3z [27 |
[ ‘t 3 3 3 | 3
'\l_l_ﬂ 14 119 17 1.5 \ 1.2 71 1.0
I | L

~ ‘E ‘\
Test the convergence of the series rie—tl =—heeemafiyu
D RN R R

= L% e O
then find the value of — 4+ —=+ =
T Y & L

~ . Ay 3
IfU = sin (\--‘J{\-:) + Va2 +»?  then show that

ro
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= == flv.y) and x= + V.V =uv then show that BTL3
ct &z o=
(1 —yv)— = ——yv—
X cu (o]l
OR
Q6. a) 17 ., +ov . v =au—by, where a, b are constants  then show BTL3
(Qu) (év) v [ érv)
that TI'IT"""_ .|‘;'
ox ) \éu) oy ) L ov !
) . st s BTL3
W= sin 7= | then show that
@ \{\ % \1'1‘_
2O i cCu
R T Tt 2.\,1’—_*— t v = —[l;ln‘u = lan u]
(BAY oxy oy 4
<) . . ) e ; o
W=7 (20-3p30-4:, #2=2v), then find the valye of L C# y10u 12 BTL3
2Py 30y 40z
(‘)J. 10‘ . 1" N ("(”_r) BTL3
Wx=uv, p=2 (hen ftind — 2
) c(x.y)
b)) In Caleulating the volume of 4 Right Circular Cone crrors of 2% & 1% BTL3
are made in measuring the height & radius of base respectively. Find the
e crror in the Caleulated Volume.
) Find the extreme values of f(x, yv) =x’ + Vot 6x +12 BTL3
OR
.8, a 3 X+ _ : L : BTL3
Q.8 ) Examiner =="= = 14p 'Xx+tany for functional dependence and
-y ’
1 dependent find the relation,
: . 2 . BTL3
b) The Focal length of a Miror from the formula ———:7 Find the
. Voou
percentage errorin £ If u & v are both in error by 2% each.
. 2 2
¢) Find the extreme values of f(x,y) =5—2x— 6y — x* — y BTL3

()

COS

COs

COs

COSs
CO6
CO6
CO6
COo
CO6

CO6
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