B. Sc. (Part-III) Examination, 2017
Physics- Third Paper
(Solid State Electronics)

Note :- Answer All questions. Marks for each question are indi-
cated in the right hand margin.
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1. 31980 Wa, g udk vd 6 doiRe & W S 35ea Ra o disk &
fore =ise s B3 - 121/
Explain the meaning of depletion layer, potential barner and junction
capacitance of p-n junction. Find an expressmn for the width of depletion
layer. Or
feiY Ziforeer & var-Hie sifse & o= 3wy Rigrai Aied i qur o
AYeT THIBROT UIE DL
Describe with necessary theory the Ebers-Moll model of a transistor
and hence find Ebers-Moll equations.

2. vt Yaei® vd diecar Hate § IR W D] FTe-B (@Y ats o
aRuer Hifae 8 3710 e e ¥ Foid I diiawel 121/
Distinguish between power amplifier and voltage amplifier. Draw cir-
cuit diagram of Class-B push-pull amplifier and obtain an expression

" for its collector efficiency. Or
SCR a1 8t 82 SCR & sv1ae @en srifaftr ot avf= Sifsel SCR &1 warr
&R 3 R Aedr FF &1 av Bt

What is SCR? Describe construction and working of a SCR. Also
describe its use as half wave rectifier.

Section-B
3. mﬁmga%aﬂ%fﬁmm#avhﬁﬁm 5
Describe briefly the working of a tunnel diode. Or

&4t p-n wftr eris # smsiar (FFeEe) & Tpanfafér &1 aofa Sifswel
Discuss the mechanism of break down in a p - n junction diode.

4. IR 3RE T YA e Frams & v F 5w w=e foar smar &2 5
How is a Zener diode used as Voltage regulator? Or
TeT.5.81. Do B TRt we S
Explain the working of LED photodiodes.

5. food gfsrer & fore waer (1-a)(1+B) =1 & Frmm Sifsw 5
Establish the relation (1—a)(1+B)=1, for a transistor, where param-
eters have their usual meanings. : Or
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y=——"=p+1
l-a

Deduce the following equation for transistor-

1
| y= o f+1 .
5. 5Ty Al Fan g &? fooeht gifowex @ CE fomam #, h-IRndieR wwged
uRuer Hife| 5
What are hybrid parameters? Draw h-parameter e,qmvalent circuit of a
transistor in CE configuration. Or

TP AT TED! o P0G AT SNa-diet Bt AR Bifre]
Explain transit-time and life-time of minority charge carriers.

7. iR R e &g gifower & ffi sfimfr & aof= @i 5
Discuss mixed type biasing of transistor for large signal operation. Or
R Rreron gifSrex wade &1 AC T ooy wifeel
Draw AC equivalent circuit of a two stage CE transistor amplifier.

8. gifsex ¥ opfet T o1 avi Aol T P IeR AR B st d? s
Explain thermal runway of transistor. How is it removed? Or
RIS U1 TP BId® 3 IR W Diore|
Enumerate the differences between positive and negative feedbacks.

9. UIT & prifaftr o aof= ifre! 55 i f el 5
Explain the working of UJT. Mention its uses too. Or
BIT, JFET @1 MOSFET & Freht ufmrensit &1 qoners gern difore|
Compare qualitatively the input impedances of BJT, JFET & MOSFET.

10. 5732 Bles TBaT IToTER 3T 81 &2 foeht n-d+et JFET & SRy S

50| S
What is Junction field effect transistor? Give basic structure of

n-channel JFET. Or
BT TR T e &2 39w uRey Wie vd prifafy & avie el
What is phototransistor? Draw its circuit diagram and explain its

working.
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B. Sc. (Part-III) Examination, 2017
Mathematics- First Paper

(Real Analysis)

Note :- Answer five questions in all. Question No. 1 is compulsory.
Answer one question from each unit. Marks allotted to
“each question are indicated in the right hand margin.

1. (a) Define Open sets and give any two examples of Open sets.
| 3.5x10 =35
(b) Prove that (1,2) is a neighbourhood of 1.5 €(1,2).

(c) Write down completeness axiom of IR, where IR denotes the set
of real numbers.

(d) Define convergent sequences and write and example of a
convergent sequence.

(e) Define Cauchy sequence of real numbers.

(f) Define uniform continuity-and uniform convergence of a sequence
of real-valued functions.
.1 2 . . 2 .
- lim [ x® +sin
(g) Evaluate gl_lfg 111_}3 X" +SIn YJ and M }’]

(h) Define Riemann integrable functions on a closed and bounded
interval [a, b].

. > SIn NX _
(i) Prove that Z 0 is uniformly convergent on [0, 1].
n=]
(j) State Cantor's intersection theorem.
Unit-1
2. (a) Letx, y be any two real numbers and x>0. Prove that there exist
a natural number n such that nx > y: 5+5
(b) Let A < IR. Prove that A° (interior of A) is a largest open set
contained in A. Or

3. (a) State and prove Bolzano - Weierstrass theorem for a subset of
real numbers.

(b) Prove that limit of a swquence is unique provided it exists.
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‘4. (a) Prove that every convergent sequence of real numbers is a Caucty

sequence. Conversely every cauchy sequence af real numbers is a
Convergent sequence. 5+5



(b) Let (sn> be a sequence of positive real numbers such that

lim s, = s. Prove that EE I S— S)=s Or

n—»o

5. (a) State and prove Weierstrass M-test. Using this result, prove that

@ (COSI]X 3 _ ‘ MGKVPonline.com
Z T2 18 uniformly convergent.

n=]
(b) Prove that x = 0is a point of non-uni-form convergence of the

. nx .
sequence (fn(x)) , where f,(x)= m,\:’x e [0,1]andne IN.

Unit-111 _
6. (a) State and prove Intermediate value theorem in IR. 5

(b) If f:[a,b] = IR is finitely differentiable such that f' (a) and f' (b)
are of opposite signs, then prove that there exists a point ¢ €(a,b)
such that f'(c) =0 50r

7. (a) Prove that the function
Xy

fxy) =1 +y* ,(x,)#(0,0)

0 ,(x,¥)=(0,0)

is continuous at origin in X-y plane
(b) Discuss maximum or minimum values of u where
u = XMH4y*+z2-Xy+X-2Z.

Unit-1V _
8. (a) Prove that every continuous function defined on a closed and
| bounded interval [a,b] is Riemanintegrable. 5+5

(b) Let f : [a,b] - IR be a bounded real valued function defined on
closed and bounded interval [a,b]. Let P be any partion of [a,b],

then prove that, m (b-a) < L (P, f) < U (p, f) < M (b-a) where m

= inf f, M = Sup f on [a,b]. Or

9. (a) Define a metric space. Prove that the function d : RXIR — IR

defined by d (x,y) = [x - y} Vv x,v€IR is a metric on IR. Also,
find S_(1).
(b) In a metric space (X,d), prove that every open sphere is an open set.
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