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tal number of questions are 05. Ay Questions are compulsory. Each Question bag A
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to be followed for diagram, numel’iml» derivation.

(8)  Write the statemen of Maclaurin’s eorem Theorem. o
(b)  Expand logx in power of (x - 1) by taylor’s theorem. -
(¢)  Find the first four terms in the expansion of log(1 + sin xX) by Maclaurin’s theorem 03
0 OR .
Find the radius of curvature of the fo]lowing curves at the points indicated against them 03
Vx +\ly = a, (1/4, 1/4).
(d)  Discuss the maxima and minima of the function U = Sinx Siny Sin (x-+y). 05
OR
Find the radius of curuature at the Pamt “t” of the curve. 05
x = 3a cost — a cos3t, y =3asint- a sin3t
(@ Ifu=sin’ (x/y)+tan" (y/x) Showthat x du/ax +y du/dy =0 02
(b) State and prove Euler’s theorem 02
(c) ifu= (x2+. y2+ z )'”2 Show that du/ 8x + du/ dy + du/ dz= - u 03
OR
If x“y¥z"=c then show that 5°2/6xdy = - (x log ex)” . 03
(d) (d)Ifu="f(r), Where r*=x"+y’ Show that 8’w/ ox* + d*w/ dy" =£"(x) + 1rf'(r). 0
OR
05
2 o 12
o xl/ 3y yl /3
i “=s1 1/2 112 then show that
S
2 2 2
= ou du tan 2
Jr‘?azf+y2 —+2xy = u(l3+tan u)
ox” oy” oxdy 144
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Note: Total number of questions are 05, Al Qyestions #T° compulsory. Each Question has 4

parts (a, b, ¢, d). Part a & b are compulsg
missing data, if any.

Word limit be observed as follows:

Part a — Max 50 words, Part b - Max 5p words
Part ¢ — Max 100 words and Part d - Max 400 words:
Word limit NOT to be followed for dingram, numerical d

ry while

erivation.

Q.1 (a) What are the four basic operations perfopyed by e compRIcs?
(b)  Define computer. What are the applicatiops of @ computer ?
(¢) What are the differences between RAM apd ROM?

OR
What is a bus? Describe the functions of a control bus?

(d) What are different registers in CPU? What are their functions?

OR

What is software? What are its different types? Explain each in detail.

Q2 (a) What are flowcharts?

(b) What are the rules to be followed in naming variables?

(¢) Explain the structure of C program.
OR

What are logical operators?

(d) What are data types? Explain its types and its type modifiers.
OR

Explain the following control constructs-
If-else, for. while and do-while.

(a) How many types of array are there?
(b) What are functions in C programming?
(¢) What do you mean by scope of g variable?

OR

State the difference between call by value and call by reference.

part ¢ & d has internal Choice. Assume
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parts (a, b, ¢, d). Parta & b are compulsory while port ¢ &d ha
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Part 2 — Max 50 words, Part b - Max 5() Workd

Part ¢ — Max 100 words and Part d — Max 400 s,
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Q.1 (a) Following two questions have four options, oyt of which only one is correct. Write the 02

correct answer only.
(i) Which of the following is NOT an Internal Cgpditioning method?
1. Colloidal Conditioning
2. Calgon conditioning
3. Zeolite conditioning
4. Phosphate conditioning
(it) Which of the following is a CORRECT relationship?

1. 1 ppm = 0.07°Fr
20 eEr= ppm
3. 1 mg/l = ] ppm
A G = ppm

In the Ton exchange resin method of water softening, hard water is first passed through 02

(b)
cation exchanger and then through anion exchanger. Why?

(¢) Name various defects caused by hard water in boiler. Discuss any one of these defects. 03

OR
50 ml of standard hard water containing 1 mg of pure CaCO3 per ml consumed 20 ml 03
of EDTA using Eriochrome Black - T indicator.
In another experiment, 100 ml of hard water sample consumed 25 ml of same EDTA
solution by same process. Further, 100 ml of same hard water sample after boiling
consumed 20 ml of same EDTA solution by same process. Calculate Total, Temporary
and Permanent Hardness of water sample.
05

(d) Discuss Lime soda process of water softening giving only reactions and diagram.
OR

What is alkalinity? Write various ions inyolved i
Phenolphthalein and Methyl orange indicators. Write

tausing alkalinity with reference to 05
significance of alkalinity.
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0.2 (a) ]'-‘Oll()‘,\'ing two qucﬁlil‘”

(b)
(c)

(d)

(a)

(b)
(©)

[ hﬂv

Sify
ur & . ) : )
OPtions, out of which only one is correct. Write the 02
correct answer only. :

L pistl
(1) The electrode ]mlcnlh'] :

e ¢
C ol t
Ilduwy of'a metal

1. To gain electrons
2. To lose electrons
.
)

- i el
. Either to lose or to gail
1€leetrg g

CClropg
4. Neither to lose nor 10 Ei“"l
(ii) Which of the following ¥ 4 Techarge ) o cell/battery?
l. Alkaline battery

2. Dry cell

3. Lithium ion battery

. Mercury battery

I

- ~come de ) )
Why does a dry cell become dead after 4 long time, even if it has not been used? 02
What are reversible and Irreversible cells? Give examples .

OR

Calculate the emf of a cell at 25°C, whep the concentratio :
B - . n of ZnS 5 s
0.001 M and 0.1 M respectively. Given: E% e =076 Viand — E (2)4:1(1)1(;:\\;‘504 are 03
—~ Cul+ - -

Derive Nernst's equation and give its applications, 05
OR

Discuss construction, working and advantages of Li ion battery. 05

Following two questions have four options, out of which only one is correct. Write the 02
correct answer only.

(1) The rusting of iron is catalysed by

1. Zinc

2. Acidic environment

3. Vacuum

4. Silver

(i1) In Galvanisation, the layer of following metal is coated over iron
1.Gold

2. Silver

3. Copper

4. Zinc

Rusting of iron is faster in sea water as compared to river water. Why? 02

State and explain Pilling Bedworth rule, 03

~
OR
Discuss electrochemical or wet corT0Sion,
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W (d) Discuss various factors intluencing COTIOS10n,
/s' OR
03
) Discuss the methods for controlling or Preventing ¢orrosion-
i

: - I . L e _Write the 02
Q.4 (a) Following two questions have four options, out of which only one 1s correct

correct answer only.
(1) Structural units of polymers are called
1. Thermoplasties
2. Fibers
3. Monomers
4. Resins
{i1) | nanometer is equal to
1.10% em
2.10° em
3.10° m
4.10° m
(b) LDPE and HDPE differ in density. Why?
(¢) Give classification of polymers with examples. 03
OR
03

What is dye sensitized solar cell? Give their applications.

(d) What are conducting polymers? Give preparation and applications of any two of 03

following:
1.Polyaniline
2.Polypyrrole
3.Polythiophene
OR
Wiite brief notes on any one of the following: 05

| Nanomaterials
2.Optical fibers

Following two guestions have four options, out of which only one is correct. Write the 02

Q5 (@
correct answer only.
(i) Which is NOT a part of visible region of electromagnetic spectrum
1. Violet light 2. Ultra violet light 3. Yellow light 4. Orange light
(ii) Which is an electroanalytical technique of chemical analysis
1. Conductometry 2. Colorimetry 3, IR spectroscopy 4. UV spectroscopy
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