function f (’C)=L
(i) Show that the 1u P'e

is uniformly continuous on

A =[1,oo). S

(d) Let I=[ab] be 2 closed bounded

interval and let f:I— R be continuous

on I Then f has an absolute maximum
and an absolute minimum on L

(e) () LetIbea closed bounded interval

andlet f:1 >R be continuous on

I Then the set f(I)={f(x):er}

is a closed bounded interval. 6

(i) Let ABcR and let f:A-Rand
g:B—>R be functions such that
f(A)cB. If fis continuous at a
point ce A and g is continuous at

b= f(c)eB, then show that the
composition gof:A-R s

continuous at ¢. 4
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9)

(h)

(i)

)

(i)

Let I=[a,b] and let f:I >R be
continuous on L If f(a)<0< f(b)
or if f(a)>0> f(b), then prove that

there exists a number ce(a,b)

such that f(c)=0. 6

Use the definition to find the

derivative of the function f(x)= !

Jx

for x>0. 4
State and prove Taylor’s theorem.
2+5=7

Using the Mean Value theorem

prove that |sin x -sin y|<|x-y|

for all x,y in R. 3
Show that
1
1- Exz <cosx
for all xeR S

2

(i) Evaluate lim (i— : ) 5
x-0

2 sin’x

3 (Sem-3/CBCS) MATHC1/G 7 3500
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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
o] 2R Ted fevdl g

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

a5l €72 701J ©l9 (¥ FHF T0 394 J

B 70T I | SFOR Saifes fFam oifsass
e

Contd.



water at 310K is

. nic Pro . of neutral
i) ™ o 14 what

ge in temperature
an
a ch

a peutral S

\‘3‘713"5 @ﬂ@@ﬁ EAAS) £

Jution ?

(i)

G when liquid
111 be val of A
(iv) What will be 7 ot 373K and 1 atm

pressure ?

373K W@i e

- R T
happens whe
iro

| atm B cfent SR
pG A R T4

n acetylene is heated

(v) What L tube at 873K

in red hot
temperature ?

2
3 (Sem—S/CBCS) CHE HG/RC/G

T B o wl —

CH2 e CH2 (g)+ 302 (g)g) 2CO,2 (g)+ QHQO(g)

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

873 K Basere afs5iRfme (@Ze O3 Az
e Teg R & AR 297

(vi) What is the use of iodoform test?
oG T SR GOl AR

(vii) Complete the following reaction :

were faml RGeS =1 ¢

CH,CH = CH ,+ HBr —Xerexde_, o

Answer the following questions :

TS Rl ePTRY Ted 4 ¢

2x4=8

(a) Calculate A.H° for the reaction,

CH, = CH,(g)+30,(g) — 2C0, (g)+ 2H,0(g);

Given that,

Ec-H = 414.0kJ mol™!
Eo-0 = 499.0kJ mol ™! and
fo-0 = 724.0kJ mol-!

b

Contd.



(b)

()

p-NO,CoH4OH > Ce

(d) How can you distingui

oq A SNl 4|

i A
GEERIE o
Gt =
-1
g = 414.0kJ mol
80— = 499-()’&]”'"01—1
0-0 -1
kJ mol
fe-0= 724.0
CN solution is 5.2.
The pH of 0.1MH for the acid?

alue of Ka

What is the Vv
H S 5.21 HCNY I

0.1 M HCN @& P
K, o e =2

Explain why the acidity .of the glv.en
phenols are in the following order :

W&ﬁ@ﬁ"ﬁm

HOH > p-MeCeHiOH

sh between 1°,

2° and 3° alcohols with the help of

Lucas test?
Tz SRR RIS 1°, 2° S 3° GETFRER
BGE (B FRA?

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

Answer any three of the following :
5#23=15

we@ farwizat fofasr emm e f&dl ¢

(@) 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
et frat e & 9ot 2 P Suigae=z AR
et el =91 | AFR FAS! W & qefar F=4

(b) Show that : 21,%xD=5

oA
) (a_v)r =-V and (i) (2—;‘,) =-S
v

Where A is work function and other
symbol have their usual meaning.

@myed I 2

. (24
@ (a—v)r =~V == (i) (2—’;) =-S
v

T© A Tw S T i A5 BZCEIR AT
w1ef FoIA |
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&

(c)

(d)

law and explain it with

g .
State Hess's Hess’s law is

Show that

1
c,xul:'\]P: form of the first lazwsosf
ano nC +3=
thermodynam’Cb

sl 41 | ?l'"ﬁn 4t

lowing reactions :

Complete the fol 1x5=5

were framcar AT T

7
(a) O/\ /
Ho conc. HNO3 - 2
Cone. 722
(b) Oxidation
CH3 KMnOg4 ?
Ak B
o T
(d) CH3CH2CHO H3O"

LiAHs 2

(¢) RCOOH

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

i

4.

(e

(i) Why Sn1 reaction is preferred more
than Sp2 reaction in case of
tertiary alkyl halide ? 2

BIfEc N @=repiz= czEiizce Sy2 fRAfeam
“iffacs sv1 fRfFam 21 sferrst crgam
rare

(ii) Discuss the factors that affect Sp2

reaction. 3

Sy2 RfFars seiffe a FERT=TIz
\J'”LG" sa[ Eﬁi}[I

Answer any three : 10x3=30
firwrean fefasra S@a <= ¢
(a) Derive the relation between the
cquilibrium constant K, K. and K,.
Under what conditions K, = K.= K,?
(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.



(b)

@ K3 WS AT

snn &< Kp 7< - = Ke= K
corgre T @5 HeATR Kp K.= KXy
AT — siet, WA SO Wi
(p, ¢ TFX R SR
wEH SHI )

?
sy g [ Sl

ms hydrolysis constant
£ hydrolySiS- Find the
ressions of these
24+3+3+2=10

Define the ter
and degree ©
ematical exp

math . i
llowing -

quantities for fo

eous solution of a salt of
ak base.

/e ST d &l |

1) An aqu
strong acid and W€
Sig afsw o T4 FIH

(i) An aqueous solution of & salt of

weak acid and strong base.
qﬁafﬁew@@wm«ﬁamm

(iii) Also find the expression for pH of
the solution in each case.

Tou m@pHaWaﬁ@mvmwl

3 (Sem-3/CBCS) CHE HG/RC/G 8

(c)

@)

3 (Sem-3/CBCS) CHE HG/RC/G 9

heat

State and Explain the terms

capacity of a system, molar heat

capacity at constant volume and
constant pressure. Show that for one
mole an ideal gas C,—- C, = R.

6+4=10
weTe Bemd Al AfRETeZ A= w1 2
©g GoR Oiv aifFel, Fa srreas TEE S
aAifFel, e &= Biefs WA= Siet anfzst |

TS (T G ' S T AN Cp,— C, = R

Write the following reactions :

(any four) 215x4=10
Ricerean sifabre Rfem o e
i) Sandmeyer reaction
e R[RigE
(ii) Williamson’s synthesis
TN afe
(iii) Wittig reaction
T2t e
Contd.



AW A

(iv) Meerwein-Ponndorf-Verley
reduction
[REE-7 VTF ©iet ey

(v) Benzoin condensation

(AVETHZN Ao

(e) How can you prepare ?
e erge FfRar?

() Benzene to Benzaldehyde
R T 2 [FCEER3G
Chlorobenzene to Aniline

FIERAGH I =[G e

(iij) Phenol to Salicylaldehyde
Rt 3 o[ fEpiReErEieRize
(iv) Cumene to Phenol

TR 7 #3 Reeer

2x5=10

(@)

(v) diethylether to ethanol
CIRZRS AT I ofal BLUfeTE

3 (Sem-3/CBCS) CHE HG/Rc/G 10

Sl il S

1)) St.ate and explain Le Chatelier’s
principle. Describe the effect of change
of concentration, pressure and
temperature on the equilibrium of

reaction.
= ookmR @ R adar w9 Rigas A
SR G5RS AAIpT, Blvt S R ARTET

ooy I |

4500
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