Answer any three of the following questi
Ong .

Wﬁm 10X3=30

a 1 . ( :() t
S

accounting in a chemi
Ical ind
2 us
hat are the two main types in w}t:y ;
ct:}(:sts are divided ? Discuss e thh
em. o
2+2+6=
| 10
IS @ﬁz’ﬂm (RO 4B fegeg
AEEIel & 2 B3 s ‘
= 2 R R Wﬁfﬁw@w
|
(b)

What are i
various types of Jjob training

methods used in ;
. n 1 ;
them. ndustries ? Explain

N300 e O S, @A SRR e
TRNE & & 2 gy < CT
(¢ Di ' ' |
y hsizl:lss the principles of motivation
are to be followed f
‘ or su
running of a business. eess
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>

(d What %s copyright ? Name four items
on which copyright can be issued.

Wh'at. happens to the patent when its
validity period is expired ? Discuss the

difference  between  patent and
copyright.
I e 2 SIS 2RI QR B T

T Bl (ot e Sa e oAz
(SB[ T 7 IR S (AT TGS

- A
(e) Discuss the role of chemistry in the
following industrial sectors : 5+5=10

WWWWW@T@W‘W

oSl e 8
(i) Agriculture
IR
(i) Medicine
eRIR
(f) Write short notes on: 5+5=10
53 (orl fovat 8
() Human resource management
TFR I ARG
" (i) Importance of marketing
_ management
ol ATRBIWR ¥
Contd.
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OPTION-F
Paper CHE-SE- 3074
Property Ri
[ [ntellectual Property Rights (IPR)

| Answer the following: ]
<o frIaIRE G ¢ Ixg,
() What was the subject matte
Convention ? Fof g
: oy
o gl R [ et 2 S

() What is commercial
according to SICLD?

SICLD SR afifers ciet f o

(c) What is the difference between
treatment and National treatmentM
?

agm B o MEN Bt o

exploitatio
n

A W ?
(d) What is the mission of UPQV ?
UPOV 3 & f5 2 |
2. Answer the following :
oS RS e il ¢ e

() t’l‘he Rggistration of GI is not
t° any individual.” State whethgrar'lte'd
rue or false. Explain ety

GIR A T 0 il o g ~
7"

)

D«
ﬁr@%cmwwmqmw@,

3 (Sem-
(S¢m- 3/CBCS) CHE- S A6/ G 26
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what are the key features of

trademark ?
GO T4 WRERR f& 2

(c) What is Hague Agreement ? How is it '
useful for users ? 1+1=2

cﬂg‘ﬁfi%?mﬂ%mim
oA 2

Answer any two of the following questions: ‘
5x2=10 L

<o FAIze Ko o O forat ¢
i (@) What is WIPO ? What
objectives ?

wmo%?mwmﬁs%?

- (b) Give three differences. between
geographical indication and |

trademark. _
St oz O (U e fefvl

el T

are its
1+1=2

(i) What is the of design
protection? What are advantages of
registration of design ? 1+4=5

tenure

fouin eFR W o foui G
aﬁm%ﬁs?
|
/6/1/G 27 Contd.
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al

(b)

(iv) (a)

(b)

'« PCT In patent ? What ig
What 18 e
its advantages ? :
o3 PCT & 2 B ARTSER
“Right of the patent holder in his
e a monopoly right.”

2
Explain.
"Cmm Gg“\@,@ @Tﬁgm 9 lCEiE [

e 7 g

invention 1S

Justify the following statement :

use the
a
“Government — may

invention for which the patent ;s
filed.” s
(75754 AA ST &I TR HIRICE
@ FEd A | |
i tis

What is IP infrmgement? Wha
the context of

1+1=2

watermarking in

[PR infringement ? -
(4 o Q

Ip Tecal fe 7 PR TAE PR

AGEmEe & 2

D mnres ruE QF 912/41506171 G 28

(b)

(1)

What are the main features of
Budapest Treaty ?

Wo@%’ﬁmﬂ‘{{ﬁsﬁs?

Differentiate between GATT and
GATS.

3

2
GATT IR GATS= Wiers fiefy a1 |

(i) When did India join World Trade

(i)

(i1)

Organisation as a member?

Discuss the functions of WTO.

1+4=5

SRS (wfoat [ vy segm 7 = o

o Aifden FicgR ReWR s =

Who are the beneficiaries
patent?

of
3
551 fooftaRl @i @ im = e o
What is the  criteria for
patentability ? 3

(ATH-OCRISTOR Mame & 2
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y Act F
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i Indid

wtem o750 T T

T (U
Ch-

3
T}

ny thre
~nt1on arts 1o may
" h ¢ p;m-m filed )
whiC 1
s eed
rejectec 2’ R
= (T eI
SN
2rER |
5 TR © a
OVl

mples of T2

w (i) GV . on

knowledge: Dls?uss knowledge
tems of traldiuona“1

svS 2+5=7
protection- SIS
s © i aﬁﬁ: ij:@l
s B X )
s

fi) What are the three &

(d (i) Whatis the GI Tag in In
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l]](‘ Pi‘l(‘l]‘

e l.(‘;\soﬂs due to

ditional

iteria for a

dia? 1

oreq gl GI G @ wifee

(e)

(1)

(iii)

(i)
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What are the goals of Conv b
on  Biological Diversity CBD) 7
Which countries are not meri
of CBD ?
roifae tafoasra eoas Al (CBD)
T2 fr fo 7 (tercara (7 CcBD4
W) (%A 7

What are the criteria for
registering as industrial design?
Mention any four advantages of
registration of design. 2+4=6

S oizm sigaae ara & =
Tome iR ? O@izH AGETD 510!
AR« T /940 |

What is arbitrary trademark?
Give one example. 2

TRIGIST GO & 2 v o |

How is  certification trademark
useful for consumers? Give
example. ' 2

AT GONF R Toreier
TN 2 Twizad W Cen

Contd,




i) What happens when a cop,

expires ? Give example. 5, ]‘i},’)'
afeaiEsd MW (18 20 3 2 ?%Wrsa;,
firar |
(iv) What does copyright protect 7 3
feaizse ail & e 2
() () What is the term of copyright i
case of joint authors? :

(e (73 (S AN W i

(i) What is IDA? How is it helpfy] for
the patent system ? 1+2=3
IDA W & 2 (T IR A7 %
(FAF TS ?

(iii) What are the issues covered by
TRIPS Agreement ? o)

TRIPS ¥ WHie & & R IR (g
[k

(iv) What remedies are available tq
redress IP infringement ? 3

IP o] AR [ & 99 =g o
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2023
BOTANY

(Honours Core)

Paper : BOT-HC-30 16

( Morphology and Anatomy of Angiosperm)
Full Marks : 60

Time : Three hours
The figures in the margin indicate
full marks for the questions.

1. Answer the following : 1x7=7

(@) Which tissue of the leaf contains
chloroplast ?

(b) What is laticifer ?
(c) What is quiescent centre ?

(d) Write the name of flattened petiole of
Australian Acacia.

Contd.



ro

(g

Answer the following very shortly :

(a)
(b)
(c)

(d)

Answer any three of the following :

(a)

(b)
(c)

" the types of vascular bundle
wnte .

dicot root.

s are united but the
the condition ig
(Fill up the gap)

When anther. :
filaments remain ree

called .

in xylem tissue

; living element
The only living (Fill up the gap)

1S

2x4=8

Schizocarpic fruits.
Tyloses and Tylosoid.

Distinguish between Tracheid and
Vessels.

Spikelet.

5x3=15

Distinguish between internal structure
of Dicot and Monocot stem.

Cohesion of stamen.

Anatomical and physiological
adaptations of Xerophytes.

3 (Sem-3/CBCS) BOTHC 1/G 2

4.

3 (Sem-3/CBCS)BOTHC 1/G 3

(d)

(e)

Distinguish between cambium and
Cork cambium.

Distinguish between Racemose and
Cymose inflorescences.

Answer the following questions : (any three)

(@)

(b)

(c)

(@)

10%x3=30

What is Secondary Growth ? Describe
in detail about Secondary Growth in
dicotyledonous stem with neat diagram.

2+8=10

What is the difference between tissue
and tissue system ? Describe the
epidermal tissue system with special
reference to epidermal outgrowths.
1+9=10

Define permanent tissues. How are they

classified ? Describe different types of

simple tissues with neat diagram.
2+2+6=10

Describe briefly about the role of
anatomy in solving the problems of
plant systematics.

Contd.



(e) Write briefly the principal changes that
occur in the sapwood during its
progression into heartwood ? How
would you differentiate the former from
the latter? Which of these two is

economically more important?
5+4+1=10

(/ What do you mean by Phyllode?
Describe briefly about the Phyllode

theory, and its significance.
2+7+1=10

3 (Sem-3/CBCS)BOTHC1/G 4 3500
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2023

CHEMISTRY

(Honours Generic/Regular)
Paper : CHE-HG/RC-3016

( Chemical Energetics, Equilibrium
and Functional Organic Chemistry-I)

Full Marks : 60
Time : Three hours

The figures in the margin indicate
full marks for the questions.

Answer either in English or in Assamese.
1. Write the answers of the following questions :
1x7=7
oY e ed ford ¢

(i) A system absorbs 701J heat and does
394 J work. What will be the change in
internal energy of the system ?

G5t ©F2 701J O (1T T4 To© 394 J
T A0 (| SFOR S+ [ ofdasa
'F?

Contd.



@ The ionic product of water at 310K is
> 71 10-14. What is the pH of neutral

water at 310K?

310K TR0 AR SRR SR 2.7 x 10714
| 310K Taere AiMK pH e T

i) How does a change in temperature

affect the pH of a neutral solution ?

451 oY TeE pH ¢S TION YOI
@TWE ARRER S ?

(iv) What will be value of AG when liquid
water is vaporized at 373K and 1 atm

pressure ?

373K Gael O 1 atm He© R A
Ao oA ¥, AGT TR A 132

(v) What happens when acetylene is heated
in red hot iron tube at 873K

temperature ?

3 (Sem-3/CBCS) CHE HG/RC/G 2

2.

873 K SW3[ b e (AL £% > o
e Deg v 1@ ADE 247 )
(vi) What is the use of iodoform test? ,r;’;‘
T SRR Bt I fera | A
(vii) Complete the following reaction 2
oy fira RO A T
CH3CH — CH2+ HBr Peroxide ) s
Answer the following questions :  2x4=8 '1 é”
1
o7 T SR T I ¢ 74
o
(o) Calculate A H® for the reaction, 4,
¢
CH,=CH, (9)* 30, (g) — 2€0, (g)+2H0 (g); /
Given that, v/
fo = 414 0kJmol™ 6
£0-0 _499.0kJmol™ and .’
fc-0= 794 0kJmol” ;

CH, = CH,(9)+302 (9)— 2€0 (g)+2H:000)

Contd.
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<2 RIFTIOR AR AH 3 M 3y
frm @R @,

e = 414.0kJmol ™
£0-0 = 499.OkJmol'1 (e
Q;o=7240h1mofl

(b) The pH of 0.1 M HCN solution is 52
What is the value of K, for the acic'ia.
0.1MHCN %R pHI W4 5.21 HCNS iy
K,3 9 9 ]2

(c i
) IIt)“ll'):plam why. the acidity of the given
enols are in the following order :

TS B
o Rz <O T

p-NO .
2CeH4OH > C¢cH;OH > p-MeCyH,OH

(d H
) How can you distinguish between 1°

2° and 30 al
cohol :
Lucas test ? ols with the help of

WWW 1°
2 , 2° TIF 3°
Pate s PR

3 (Sem-3/CBCS) CHE HG/RC/G 4

ree of the following :

Answer any th
5x3=15

o) Rt oot o T fAdl

(@) What do you understand by buffer

action ? Explain mechanism of buffer
action with the help of suitable
example. Define buffer capacity.

1+2+2=5
WWW%@?@WW°WW
macﬁiﬁaI|wmwﬁacﬁ1wl

(b) Show that : 214%x2=5

(oA 0A
o (2), - e 0 ),

Where A is work function and other

symbol have their usual meaning.

@ed (@ ¢

oA 0A
0 (G7),~ == @ (Ef) =
wwAfamémmwwmﬁﬁﬁm@mmm
o i |

3 (sem-3/CBCS) CHE HG/RC/G 5 Contd.



< Hees's law and explain

. Wit
xampi¢ Show that Hess's la\
v
s*h ey '3 - PR s ls
her form of the first law
) _ 0
thermodynamics. 2+3 f
-— :S

~

T IR T TNERERR AW R g

iy
&0 ST (T TY
XN

/d) Complete the following reactions :

_ ~ 1X5=5
T FIRR e 310 ¢

(a) !\/:’/\OH

. NH
o Oy e
\ e
Z Oxidation ?
CH

RMgBr

H;0*

(e) rcoon —AHs

PCC "

3 (Sem-3/CBC
(Sem-3/CBCS) CHEHG/RC/G 6

(e) (1 Why Sv1 reaction 1s preferred more

in case of
2

than Sy2 reaction

tertiary alkyl halide ?
SRR @FiRa (ZALCe sy2 fafEm™
sifears Sn1 T ofs Afael YIE
fFae

s the factors that affect Sy2

(i) Discus
3

reaction.

sNzﬁfiﬁmawﬁ@wW
S 1 |

4. Answer any three : 10x3=30

Rl fofapR T&1 41

(@) Derive the relation between the

equilibrium constant Kp, Kc and K.
Under what conditions KP=KC=KX?
(p, cand x, stands for partial pressure,
molar concentration and mole
fraction) Why equilibrium constant is

important ?

3 (Sem-3/CBCS) CHE HG/RC/G 7 Contd.



- 8 S o A
W AR K,n K‘ W K‘q W Mm’l | (() tate and }“:"\"Hl the terms |

?a‘f.ﬂ'; 4 | ﬁ' 53 HATH Kp = K" = K\' Q‘a?
P cm.\.mmiﬁ@ﬂﬁ.ﬂ‘ﬁﬁmw capacity at constant volume and
o8 S ) constant pressure. Show that for one

ST 4T B AR Y mole an ideal gas C,-C,= R

capacity of a system. malar heat

H+4=10
(b) Define the terms hydrolysis constant

and degree of hydrolysis. Find the TS S ) A A A

mathematical expressions of these o Gor ool afze, 7 wmers a7 T
quantities for following : 2+3+3+2=10 e, wF P plore TAM e Bucl
o o gl ooTe B I ARAIATIRS
A e g A Bieedl 8 (d) Write the following reactions :
(i) An aqueous solution of a salt of (any four) 2vx4=10
strong acid and weak base. R bifeoI e forat ¢
Sig @b w1 I FIW W E T &l | (i) Sandmeyer reaction
(i) An aqueous solution of a salt of RRRISRRIER
weak acid and strong base. (i) Williamson’s synthesis
7 «f5 o Sl R T TR T | ST A
(iii) Also find the expression for pH of (iii) Wittig reaction
the solution in each case. Tl RfEm
Bon ovae pH 9 2 A1 Gorge | ‘
Contd.
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(iv) ch?.&:-12:&9.?<n1ﬁ<
reduction

G- e ©ie [ens

(v) Benzoin condensation

QG WA
(e) How can you prepare? 2x5=10
e awe s
(i) Benzene to Benzaldehyde
(@G 3 o @EACALT
(ii) Chlorobenzene to Aniline
A I 7[1 GRieH
(i) Phenol to Salicylaldehyde
e 3 s lemizEEveiRe
(iv) Cumene to Phenol
G 7 oR1 e

(v) diethylether to ethanol
TIRZRIRE 3UM T /1 32l

3 (Sem-3/CBCS) CHE HG/RC/6 10

0 mﬁ.mﬁo and explain Le Chatelier’s
principle. Describe the effect of change
of concentration, pressure and
temperature on the equilibrium of
reaction.

A ofeER g FR A wan Rfeas A=
TR oS o], Biet Wi Tager AR
ORI T

3 (Sem-3/CBCS) CHEHG/RC/G 11 4500
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2023
PHYSICS

(Honours Core)

Paper : PHY-HC-3036
( Digital Systems and Applications)
Full Marks : 60
Time : Three hours

The figures in the margin indicate
full marks for the questions.

1. Answer the following questions : 1x7=7

(@) What is the function of the trigger
circuit in a CRO?

(A) To control the vertical deflection.

(B) To adjust the horizontal position
of the trace.

(C) To stabilize the waveform display.

(D) To change the time/division setting.

Contd.



(c)

(d)

(e)

a0

‘h of the following statement is not

(A) Analog ICs are more suitable for
applications that involve precise
control of voltage and current.

(B) A flip-flopisa component of digital
IC commonly used for data storage
and sequential logic operations.

(C) Digital ICs are typically more
resistant to noise and interference
compared to analog ICs.

(D) Operational amplifiers (op-amps)
are commonly found in digital ICs
for per.forrning arithmetic and logic
operauomns.

What is the BCD representation of the
decimal number 7 ?

In a 3-variable Boolean expression, how
many Minterms, and Maxterms can be
obtained ?

What are the two outputs produced by
a half adder ?

How many operational modes does the
IC555 timer have ?

3 (Sem-3/CBCS) PHY HC 3/G 2
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size of the data bus in the

(g) What is the
ors ?

8085 mMicroprocess

Give answer to the following questions
2x<4=8

eflection

(@) What do you mean by d
sensitivity of a CRO ?

(b) Mention two differences between active
and passive components of an IC.

(c) Draw the external circuit diagram of
an IC555 used as an astable
multivibrator.

(d) Draw the logic diagram of a 4-bit
parallel-in-serial-out shift register.

Answer any three questions from the
following : 5x3=15
(a) Mention the names of the logic gates

known as Universal gate. Describe how

AND gate and OR gate can be realised

using any one of the Universal gates.
1+2+2=5

(b) Describe the working of NAND gate
using Transistor logic.

Contd.



(d)

(e)

. Simplest possible 10gic

, provide the OUPUt of ¢

Outpyt

What do you mean by ‘Minterm’ in o

Boolean expression ? Expand the

tollowing Boolean €XPression intq

minterms : 1+4=5

A+BC +ABD + ABCD

Draw the circuit diagram of a 1 to 4
demultiplexer and give its truth
table. Mention two applications of

demultiplexer. 3+2=5

3 (Sem-3/CBCS) PHY HC 3/G 4

4. Answer any three questions from the

following :

(@) ()

10x3=30

Perform the addition and

subtraction of the following 8-bit
numbers expressed in 2’s
complement representation. Verify
your answer using decimal

addition and subtraction. 4

N1=00110010 and N2=11111101

(i) Explain the PRESET and CLEAR

(b) (i)

3 (Sem-3/CBCS) PHYHC 3/G 5

operations in a clocked JK flip-
flop using logic diagram and truth
table. 6

Describe the basic components of
a 4-bit binary adder circuit. How
does it handle the addition of two
binary numbers, including carry
propagation ? 4

Contd.



()

The waveforms shown in tj,
following figure arc applied to 4
NGT clocked JK flip-flop _haVing
active low Preset and Clear inputs,
Draw the output waveform
explaining its behaviour at the
indicated time steps (@ b, ¢ ?i’
e, f). Consider the ﬂlp-ﬂop is
initially at RESET condition. 6

()

t

Mention two basic differences
between synchronous and
asynchronous counters. Draw
the logic diagram of a decade
counter. 2+3=5

What do you mean by the modulus
of a counter ? Design a three-bit
asynchronous up counter using
negative edge triggered flip-flops.

1+4=5

3 (Sem-3/CBCS) PHYHC3/G 6

(d) ()

(i)

(e) ()

(i)

3 (Sem-3/CBCS) PHYHC 3/G 7

Discuss vari
o du.:ss various levelg of memory
¢d in computer system

and their
charactcristics.

]
Give two examples of output device
of a computer system. What do
you mean by the term ‘bus’ in
Computer ? Discuss about the two
types of buses used in CPU of a
computer. 1+1+43=5

What do you mean by flag
registers ? Describe briefly the
function of various flag registers.

1+5=6
Or

With neat diagram explain the
working of various buses in a
microprocessor based system. 6

Differentiate between the

2-byte instructions and 3-byte
instruction code in case of 8085
microprocessor. Write an Assembly
Language Program to transfer data
from register B to C. 2+2=4

Contd.
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2023

CHEMISTRY

( Honours Core)

Paper : CHE-HC-3016

(Inorganic Chemistry-1I)

Full Marks : 60

Time : Three hours

The figures in the margin indicate
full marks for the questions.

1. Answer the following as directed: 1x7=7

(aA) Name the graph of Gibbs Energy (AG)
versus Temperature (T) for the
formation of oxide of metal.

(b) “Group-I elements gets oxidized easily
- State whether True or False.

(c) Write the structural formula of borazine.
(d) What is “basicity of an acid”?

»

. Contd.



2.

(e)

(9)

Answer the following :

(@)
()

(c)
(@)

Answer any three of the following :

the following Species ig

- f
Which one of T8 o5

conjugate base
@ HO
i O*
(i) O,
; O 2— . . s
‘(i;{’le r21ame inert gas is improper” —
t.

lain the statemen *
(El:zi:ulate the hardness of AP for the
ionization energy, 11V9.99 eV and
electron affinity 28.45eV.
2x4=8

Describe the structure of ‘boric acid.
What is inert pair effect ? Arrange the

ity of +1 oxidation states of Ca,
:tl?bllrlzl’tzr?d TI* in their increasing order.
Ap;')lying Wade’s rule, predict and draw
the structure of CB,H,. .
Arrange the following _compou%—l‘ s in
a;r:enging order of their solubility in

water.
AgF, AgCl, AgBr, Agl

Give explanation.

5x3=15

(a) Briefly discuss the bonding and

structure of diborane. 5

3 (Sem-3/CBCS) CHEHC 1/G 2

(b) What is diagonal relationship ? Write

any four similar properties of Be and
Al 1+4=5

(c) Discuss the Mond’s process used in
metal refining.

(d) What are polyhalides ? Give example.
How they are different from
Interhalogen Compounds ?  1+1+3=5

(e) Write constructing properties of the
borazine and benzene.

4. Answer any three of the following :

10x3=30

(@) What is Allotropism ? Name Different
allotropes of carbon. Discuss bonding

in graphite. Explain the high thermal

and electrical conductivity of graphite.

What is intercalation compounds ? Give
examples. 2+2+2+2+1+1=10

(b) () What happens when Xenon is
heated in presence of flourine ?
How the amount of flourine affect
the nature of product ? 2+2=4

(i) Discuss the bonding in XeF,. 4

(ii) Complete the following reaction
XeFg + HO — ?
3XeF, + 6H,0 — ? 2

3 (Sem-3/CBCS)CHEHC 1/G 3 Contd.



() () Give the formula, structure and
method of preparation of basjc
beryllium acetate. 1+2+2=5

(i) How are poly siloxanes formed?
Distinguish between silicon fluids
and silicon rubbers. 2+3=5

(d) Write notes on : (any two)  5+5=10
(i) Pseudohalogens
(i) Pasting process
(iii) Catenation

(e) (i) State the Pauling’s rules for

determination of strength of
mononuclear oxoacids. 3

(i) Arrange the following in order of
descending acid strengths in
aqueous solution -

HCIO, , HOCI, HCIO,, HCIO,
Give explanation. 3
(i) Pauling’s rule is useful in detecting
structural anomalles, explain. 2
(iv) What 1s symbiosis ? Explain. 2
(/  What is silicates ? Explain the bonding
and structure of Si0,* unit using
hybridization. What are different types

of silicates ? Give their structure.
1+4+3+2=10

3 (Sem-3/CBCS)CHEHC 1/G 4 3200
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2023
MATHEMATICS

(Honours Core)
Paper : MAT-HC-3016
( Theory of Real Functions)
Full Marks : 80
Time : Three hours
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full marks for the questions.

1. Answer the following questions: 1x10=10
(@) s O a cluster point of (0,1) ?

(b) “If the limit of a function f at a point
C of its domain does not exist, then f
diverges at C.” (Write True or False)

(c) Define Limf(x)=~, where AcRand

X—C
f:A->R andCeR is a cluster point
of A.

Contd.



(d)

(€)

i}

(9

(h)

()

0)

Write sequential criterion for Continuity_

What do you mean by an unboundeq

function on a Sf?t
Let ABCR and let f:ASR be

continuous on A and let g:B>R be

continuous on B. Under what condition

gof:A-R {s continuous on A ?
«f a function is continuous then it ig

uniformly continuous.”
(Write True or False)

If functions fp; fypeeedn ATE differentiable

at ¢, write the expression for
)

(frofprorr RICE

The function f(x)=x is defined on the

interval [=[0,]]. Is O a relative
maximum of f?
Define Taylor’s polynomial for a

function f at a point x,, supposing f

has an nth derivative at x,.
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2.
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Answer the following questions:

(@)

(b)

()

(d)

(e)

Answer any four parts :

2x5=10

Use ¢_g5 definition of limit to show
2
that lim 2—=0.
x—0 |x|
Show that the absolute value function
f (x)=|x| is continuous at every point

ceR.
Give an example of a function

f: [0,1]—) R that is discontinuous at
every point of [01], but |f]| is
continuous on [0,1].

“Continuity at a point is not a sufficient
condition for the derivative to exist at
that point.” Justify your answer.

Show that hm X _o.

x—-0+ \/;C.

5x4=20

(@) Prove that a number ce€Ris a cluster

point of a subset A of R if and only if
there exists a sequence {a,} in A such

that lim a,=c and a, #c for all neN.

Contd.



(c)

(d)

fe)

Sho“y that (USing 8’5 deﬁnitiOn Of
limit)
L-4 4
N ==
;lclT? 2+l S
e that if I=[a,b] is a closeq
terval and if f:I-R is

on I then f is boundeq

Prov
bounded in
continuous
on I

Show that if f and
continuous on & su
f+gis uniformly €0
ose that f 18 continuous on g
closed interval = [a,b] and that f has
a derivative in the Open interval (a,b)
Then there exists at least one point ¢
in (a,b) such that

£(b)- fla)=f(c)b-a)

g are uniformly
pset A of R then

ntinuous on A,

Supp

Let f:1-F be differentiable on the
interval I. Then prove that [ is
increasing if and only if f'(x)=0 for all

xel.
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4. Answer any four parts : 1024=4(

(a) Prove that a real valued functon [ is

continuous at ce® if and only if
whenever every sequence c,

converging to ¢, then corresponding
sequence {f(c,)} converges to fic/.

(b) (i) Show that every infinite bounded

subset of ® has at least one Lmut

point. 5

(i) Let AcCR, let f:A—=E and let

ceR be a cluster point of A If

as< f(x)<b for all xeA, x=c and

if tim f (x) exist then prove that

asynfsb_ 5

() @) Let I=[a,b] be a closed bounded

interval. Let f:] - R be such that

[ is continuous. Prove that f is
uniformly continuous on [a,b].

5
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