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C SEMESTER

SUBJECT NAMI,

CHEMISTRY.| SUBJIECT CODE

A ?ﬂ‘i:';‘_nu""":umn M 23 N AV Agh s i
EEN UNIVERSITY -
D I'ZI:{\_I{'I'M ENT OF CHEM ISTRY
13 e':.ru.r.'n'm.rf.-rm, Jiune 2022
Zﬁtl B -
DATE OF XA
l'l[\’ﬁl(';\l. o

23-06-2022

BRA CHHI02B-T
RANC .
. H CHEMISTRY e
'mve 823041130 SESSION MORNING
PROGRAM ";c R MAX.MARKS 100
| NA MI OF Dr Priti C; CREDETS .
FACULTY : P hupta NAME OF COURSE  Dr. Priti Gupta
- A — COORDINATOR y
_ Note Al questions are compulsory B——
. c |
NO. QUESTIONS ’ MARK | \g[m]‘.w, BLOOM'
| S | b 7 1S LEVEL
— i = e 0 - B i
L The average kinetic energy ol the gas molecules is
Iy inversely proportional to its absolute temperature ‘ !
l |
2) directly proportional to its absolute temperature ! '
1(A)
. |
3)equal 1o the square of its absolute temperature
s | .
= 4) directly proportional to the square root of its absolute
L
=3 temperaturc
| P 2 co! B2
|
I‘ l“” \Vhﬂlg}_}'flj-!_'lldi,m1_h}:|i‘_r§m wlm.:il)“'.’___ B __2_~ N Ol ) ____._Hl_:
| —rC Calculate the root mean sguare velocity of oxygen 1 CO! B13
P 3
] 1€ mu]uclllt‘ al e — i o) [ —————— (TR
- 1(D) wﬁong of Kinetic moleculur theory. 3 (Ol JID 4=
; S .
=1 T . e e o Euiscosily and explain properly how !
- Define anllu'u.uj uLII TIT,L:;iT:El':“ I proj . o3 | B3
_— dative VISCOSIY 15 cler s T R T R - - o
= ‘)Efﬁ)_- _rg.l-i_'ll}'_‘; i |.'_L.y,,; internal dinmeter 021 mm s dipped
& [ A c;ipﬂ!-‘lf}’ . hose density s 0.79pcm- Vlhe iquid vises !
into iy Ijq'“-d .“ - i]t.'lll'll'l ol 6. 30cm culenlate the surliee | _ ) I =
in this capillary 10 @ ORUensee” ) o co2 | BTa
tension of the liguid.(g JAlcace 2 ' ' o
re————— e i ees (or o plane when the ’_,_J
- Determine the Milles |m||u_.:»?:f'f '?l!-.l-uul N 3 CO3 RNy
z intercepts along the axes are 2, 22 20 =2 — |
o § e e plane makes intercept ata .
— Vi g ane makes mtereep .
~ a triclinic crystal, a lattice plane. o indices ol the 4 oy BI2
) In ot and -3¢/2. What are miller indices 0TIE L= L-===—

TTIT LR
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plane?

Discuss Brapo's B -
% :’u.‘ s Bragg's Equation. Describe briefly the
xperimental se B Srsk

perimental setup used 1o record rotating crystal X-Ray

CcO3 B2

Qill'l'l‘;lcliﬂ photograph. 2
Give the [}linimum symmetry elements, Cell Dimensions
and Interfacial angles of the following Crystal systems: |
I.Monoclinic f
2.Cubic

3. Triclinic

) CcO3 BTl

Discuss Powder method of crystal analysis? 5 co3 | BT5S
Describe the following crystal defects: = I fre——m=o
1. Impurity Defect
2.Schottky Defect
What do vou understand by Liquid crystals? Classify them
according to their molecular arrangements. Discuss their

practical applications also.
Compare the Lewis theory ol acids and bases with the
Bronsted-Lowry Concepl., Also Briel about the concept .
of Bronsted -Lowry with on¢ example. 7 CO4 BT4
Explain why solution of a weak acid and its salt behaves
as a buffer? Derive the relation between pllof the solution
and relative amount of base and the salt present in it.
What would be the pll of an aqueous solution obtained by
mixing 5 gm ol acetic acid and 7.5 gm ol sodium llFU[ill?
and making the vnll.x.nw equal 1o 500 ml? EISSUL‘IHUUI‘I ] w5
acetic aci Vi : I . B - LU

CO3 | BTI

wn

constant of dat25°Cis 1L75*W° =
ml_w pll of 0.002M acetic acid solution ifieis

5 3%ionised at this dilution? _ |
How water can ‘.1g|__|_:-u_l}i;|_s_a_tﬂl.:_id_;!n_[_l_u_ base? .l?’}ﬂl‘l_'“- 7 | cod
Culcul:;l—u_Ihu pllofa hulTer solution 1|111I'ih‘ H.;‘ﬁnM in
formic acid, HCOOI [ and 0. 100M sodium lormale,

S s )
[ICOONa. Ka for formic acid is 18107 T 1
S Degree af Hydrolysis™ and |
|

What is meant by (he term .
]| Iydrnlyﬁis Constant’™’ IJL.'i'lI.L'L' 1|u..' l'i‘J|:1Im|l hct\\'ucp
hydrnlysih constant ond the lll!-'-."'.l.'l,'liIH(IIl Funslmﬂ ol !hc
of hydrolysis ola sl of a strong acid and -

S COd L 313

base in the case

a weak base.
@ weak DisE:
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MANAV RACHNA
UNIVERSIT

DEPARTMENT OF CHEMISTRY

e T3 Examination, fune-2022"
SEMESTER s ——
SUBJECT ll:\lt)l{( DATE OF EXAM  27.6.2022
= SANIC SUBJECT CODE  CHHI03B-T
EAML CHEMISTRY-1 R
T?I\ANC" Chemistry SESSION I
. m‘)‘é 8:30 am-11:30am MAX. MARKS 100
) \M;:R:\M B.Se. Chemistry (Hons.) CREDITS 4
IF \ CU‘ OF DR, EKTA RAWAT NAME OF DR. EKTA RAWAT
ACULTY COURSE )
_ _ COORDINATOR \
] Noate: All questions are compulsory, _ =
| ;
. QNo. QUESTIONS MARKS e BLOOR.>

ADDRESSED LEVEL

I | | Name the orLitals for following combinations
: '= of quantum numbers and arrange the electrons
| L | represented by lollowing sets of quantum

l

|

I| ~ 1(A) numbers in the increasing order of energy:

e~ (i) n=4,1=0, m=0, s=+1/2

(e ‘ |[ii] n=3,1=2, m=0, s=+1/2

Lo (iii) n=3,1=1, m=0, 5=-1/2 | .

I- ;I;. ! | (iv) n=3,1=0, m=0, s=-1/2 . 5 Col | BT3
| Does the Heisenberg Uncertainty Principle |

! ave significance in daily life? Give o
1Rk 5 L Col BT2. BT3
examples. ] T— ] .
e = 1= ] Justify the following order of [irst ionization
I energies of second period elements:
I.if-.lﬁ-:Iil:-:l,'-'-Uf.N-:I"'tNu

bxiooutb')uuUUUUUUUUUUVu._,

2(). le jcoz BT
Q-‘-'-[{'_U_{ Define I;]{.'Ei;'l-l-iivu_arl_iil';il}-'_-'lllt|.(|i.*1'll‘;.‘i Pauling
| | | eale of clectronepativity. m | - sT
| "'_"}; 2(B) y/hat 15 Born-Haber cycle? Iix[ii_;ilr'l_lii:\_v Born-:
" - | 1abier cyche b ased for caleulating lattice
l QH [A)J ey ol Hatl

U ogwe et nnh conlipguration ol the citlon

200410 03 B

‘JHM"llw“iwlw; 'vilnl-llrl.r”::"-]||[|'|'|l.l'”m”mlI A | Cod | BT, B3
g Fopiliany on e Jiasdt ol FUALTS | |
‘1{15.‘] ']'Iill- fone radil ol (e, B and 1 dons e L A7, |
195 and Z167A respe tively, Predict thie most ’ (O3 | BT2,8T3 |
cobable type ol coordination pmber of R [ 6 o3 |BT2
probable Ll o~

TEE LR

SIS d3d0vvvvw
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RbBr and RDbI, on the basis of radius ratio rule.

"lenl ‘15 cubic close packing arrangement found
I ionic compounds? Draw and discuss

| Q4(A) | structure of Nacl. 2+6=8 €03 | BT3, BT
Write a short note on the following properties |
of ionic solids:

(High melting and boiling points
(ii) Brittleness

4(B) (iii) Conduction ol electricity e 6 _| €03 AT
Discuss in detail the following exceptions in
octet rule in the Lewis model:

(i) Odd electron species

4(C) | (ii) Incomplete octet 3+3=6 co3 i [;1;.23
What are semiconductors? Why are they so 3+2+5=10 Co4
( ' called? How n-type semiconductors are made? B
= ing i = ‘ BT3
lxplain valence bond theory of bonding in 8+2=10 co4
metals? How it explained the electrical
o 5(B conductivity of metals. T
= @ What are defects in non-stoichiometric 3+5=8 CO4 | g
= crystals? Write a short note on Frenkel defect. |
Ta S(A) ility i ter CO4 BT3
a Silver halides have low solubility in water.
Explain. 5 __|
5 - - CO.‘. BT2 BTJ
jﬂ—mdrogen bond? Discuss two types of | 3+4=7 |
hydrogen bends.
6(C) |
T — -
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7 — MANAV RACHNA
UN IVERSITY

DEPARTMENT OF Chemistry

e “T3 xamination, June-july 2022"
SEMESTER = - - B S
ik M I — —— e — —
SUBJECT NAME ! _ DATE OF EXAM 01.07.2022 ]
RRANCH . - Organic Chemistry-] SUBJECT CODE CHH 104 B-T
1 lr\: S SESSION [ |
TME D '
‘ 3.0 hrs . :
S | LR()GR;\M BSc(H) Chemistry CREDITS 4
 NAME OF QW e
" FACU Lﬁr!v Dr. S.K. Shukla NAME OF COURSE  Dr. S.K. Shukla
- L COORDINATOR

Note: ;
Note: All questions are compulsory.

| '
" Q.NO. UESTIONS BLOOM'S |
| Q MARKS | CO ADDRESSED LEVEL | Pl

—

How to convert n-heptane into toluene | 2Marks | CO3 | BT3 ]

What happens when  dehilogination ol vicinal
dihalides takes place

_ZM:-H‘_IQL cos e

o
|
|

W hat happens when hypohalous acid reacts with

1
2
3 | Explain the cracking ofalkene 2 marks i_(‘.UB BTV
4

2marks | CO3 BT4

pri]n:nc'?

|
|
|
|
|

0 \What happens when ethane undergoes combustion |
<> 5 reaction S 2marks | CO3 | BT2
‘j I 3 | IT‘VIEIT»I_h-.:_tiiI'Ihrcncc between benzyl, benzal and T
' | benzo groups _ i Jmarks (co4 BT )
- | = { What happens “-hcn benzene undergoes
. 7 ‘ ozonolysis reaction R 2 marks coo e |
2 ! _\\-’_ril_-..:_ii{c_r-lﬁutul-c l‘:l_'E-J)'_L:lllflt‘ﬂlllril.'llz'i3|lltl1'|'ll]illl..‘ |
-~ 8 | o eyclooctctrenc{8lanline | 2marks | COT lsm__ | |
¥ ==t \\Tﬂ'ﬁfnﬂ. major requisites ol the compounds 1o
) e aromatic. = . | 2marks | COY BT
[Tow 1o converl Sodium JLCE{EI_:!.IL'_i_|1_1_n_fm.‘u.f_l:_|lg | Zmarks | CO4 BT3
| |,-.|-}1.':_'||1_ the gcnuwllicul somerismin ' . .
; :Innclln1us-c!nhul:uw 3marks | €Ol | BT2 | |
{a) 'Wh‘}. trans form have I'“'I?ﬂ. :m*llinj;'l point .{II'ILI ol | \
Joower bailing poinil flan s eds isomer forn 11l m_;,-k_.,- - | -

uunpnlmll.
(bt low 10 dintimpenish the

dipole pmoment | o] 18
| \

|

|

e ot form by its

1 write i Gliont ol o _ . .
() carbenes il give carbylamine reaction
i O 44
detail. N - ‘
marks | coz Bl

sreoniugation —
(b)h Lr‘-_llLU...b:—-—E—-—-—--' il TR
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14 W.ha‘l are l.'nc Iimilatin{\s of t.hu Wurtz rcnmi!_m'l‘ \
Give detailed mechanism of the name reaction
which solves its limitations. 6 marks | co3 BT2
Give detailed mechanism of chlorination of the \ \ . y
- 15 | alkane. How iodination is different from it. 5 marks | CO3 | BT3 =l
oS Write a note on ||
=) 16 (a) R_u'lu of hot potassium permanganate in the l |
"'-] reaction of propence
o (b) Ozonolysis ol alkyne \
(¢) Hydration of propyne 9 marks | CO: S \BT,‘ e
What happens when propene react with chlorine ll.
at high temperature and Tollow the free redical l Il
17 mechanism. Represent the mechanism inyvoly ed 6 marks BT4 .
18 How to convert Aceny lene into 1-buty ne. ll 4 marks | COJ3 \ B3 lll
Deduce the Kekule's structure of the benzene. \
What are the drawbacks of the Kekule™s proposed ‘
structure? How resonance theory explains the 10 '
19 | structure of benzene. marks Co4 | BT2 1
How to convert: , |
o (1) Benzene into benzene sulphonic acid. Give ~
= detailed mechanism,
- (h) Benzene into toluene with the help ot
'u-] aluminium chloride. Explain with detailed 5+5
o 20 | mechanism. marks C04 BT4
21 Explain the directive behavior of toluene in detail. \ 4 marks \ CO4 \ BT2 ‘
What will be the orientation of the electrophile
when the bezene already have monosubstitution
ol
(a) carboxylic group |
l 6 marks \ CO4 \ 313 |
END  Fekkkkiokikkiobriook
\ s Wt _"'- el LI i
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DEPARTMENT OF CHEMISTRY
“T3 Examination, May-2022"
SET-A

CSsneR W

DATE OF 1AM
SUBIEC T N

| ORGANIC CHEMISTRY -1 SERaEe 1« ant
BRANC € hemistn SESSTON
11 FO0 AN 2:00 Noon MAN MARKS
PROG IR BAe (1 Chemisin CREIDTS

NAMEOF FAacLry De. Megha Bansal SAME OF € O RSE
e e _ COORDINATOR

23052022

CH 207 1

I

10

4

Dr. Megha Bapaal

Newe 41

SPRON .IPL'LQJr”;jHI,?JFWi

L‘!“\l'_l‘ll s Level: | 1-Remembering: 1.2-Understanding: L.3-Applying, L4-Analy zing: L3-Evaluating: L6-¢ reat

! | MAR . I'E)’{‘I")
QNO. ] QUESTIONS “Ke  ADDR oo
|_ 7 ESSED T,
1 - L
1(A) | What happens when primary amines react with €Sz Discuss : i )
L with the help of suitable chemical reaction. 2 Lo L=
1(B) INazonimn ~alts under2oes yvarious coupling readtion s E— U_l - ‘_
'.: | iscuss amy two coupling reactions with suitable example. ; >
= NC) | Whatareylides. Discuss synthesis of epoxide and cyclopropane |
'k by using ylide as starting reagent. [ 3 CcO2 [
-
D) 7 Discuss the mechanism for the formation of benzene sulphonic
scid by sulphonation of benzene. Justily that reaction take place 3 co2
~via formation of 50 100, ) e N B
T ()Zh_\_} W hat happens when:
(1) Anthraquinone  reacts  with alkaline  sodium
hydrosulphite or zinc 5 COX 3
{ii) Anthracene undergoes catalytic reduction using
mickel ar 225 0C
2B Complete the follimving reaction by writing suitable reaction
- conditions ineach step and name ol all intermediates:
z
::'5 ! J bt : ARl ) ",
= " 3 L B
| 't o |
| i e 62 a0
| \ A '
’ | 2(C) ' Discims  the soitable e for e nitiation ol [0 (0l i

i | - paphthalene Why clectrophilic substitation m maphthalene

(AR L L,
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| oceurs at C-1 position, I laborate Iln: conditions when the
| o __l same substitution can takes place at C- pnxllmn. | s | 1
Q Cl-naphthol is o weak acid however it is stronger acid than 5 CO3 L3 19|
ﬂ-"l, _l |1|'|LI‘IUJ | \pl.un ) . | _ . 1 : e
3(B) \ How |'1U|\IILIL|L' I Il\th. arbon shows their ¢ 'IILII‘l(lj:,LHIL : _
| elTect. Discuss the mechanism of cell destruction. 3 CO3 L4 | 7.2]
3(0) | Anthracene uﬁdurgncs addition and n.'-luum_mphilic substitution
| reactions at C-9 and C-10 positions. Justily it with the help of 10 CO3 [ 5 £
intermediate carbonium ion. Why addition and substitution is '
I less favoured at C-1 and C-2 positions. | L -
| :{.-U I Eaplain why among furan, pyrrole and thiophene, furan 5 CO4 1 112
| _ behaves as a conjugated diene = L — —
; | 4(B) | . What happens when '
, ' (i) Ihiophene reacts with cone. HaS04 and iscetin
| (i) Thiophene reacts with Cone, HINO; at ditferent 5 CO4 I Y P
i lemperatures
| 1 (0) | Why pyridine undergoes nucleophilic and electraphilic both
! - substitution. Explain with the help of resonating structures. 10 CO4 L3 29
Write any two nucleophilic and two clectrophilic substitution -
reactions of pyridine. —
(.‘) ] Discuss  exhaustive methylation in  piperidine for the 5 | COd L4 391
' I al | formation of conjugated diene. . ) e
;-: F5(B) | Justifv  that in S-membered  heterocyclic  compounds
=~ electrophilic substitution takes place at 2 & 5 positions with |35 CoO4 L4 4.1.2
= _the help of resonating structures by wking a suitable example. !
" 5(C) | Write the product o' the following reactions:
| |
!, / J"r' ‘.';_,I . (A) M, MO .
. T T . |
| .
| | il I et | A P (e ) [{) COd 1 4 1.2.1
. | 3
I | | e / ', L8N o
| \ il o) |
| |
| ’.., p " Wy gy |
. o | ]
I ) SE— s ST T —— —— |
= AR hh A AR A AR h N R RRA R A A
|
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MANAV RACHNA
D M-l'xl'\tanu PN A U B 7
snpn UNIVERSITY
5 &4 2004
D DEPARTMENT OF CHEMISTRY
5 = _ “T3 Examination, May-2022"
. SEMESTER |y VI T
- DATE OF EXAM  25.5.2022 1
BJECT INORGANIC SUBJECT COI
SUBJE JE CHH206B-T
9 1:;\“"3 CHEMISTRY-I1] -
D . III:'::HCII CHEMISTRY SESSION I
= | PR OCRAN 9:{1‘0 :lll‘l-l:'.:{m]‘ll‘ll MAX. MARKS 100
S . ! B.Sc. Chcmistr}' (Hons,) CREDITS 4
I 1 OF c W I ar
S [‘ NGy DR. EKTA RAWAT NAME OF DR. EKTA RAWAT
\ COURSE \'.7
- COORDINATOR W
D  Note: All questions are compulsory,
DL
3 Q.No. QU 2 BLOOM'
ESTIONS MARKS | ADDRESSE 3
LEVEL
D
— Draw MO energy level diagram for NO* and
% 1(A) Iev.llumuils; bond order and magnetic behavior, . - ' BT
- [B)—{ Describe the shape of SnCl; on the basis of B e = ]
I 1 VSEPR theory.
‘) - 3 col BT2,BT3
[—,_E" I | The ionization energies of the elements of first ———s]
D ll > 1 transition series do not vary much with |
) | =3 | Qﬂf_\l__i_!ll‘l‘u.lhillg atomic number. Give reason, 6 BT2, BT3
| —_— I Among hydroxides of lanthanides, La(OH)y is 1l
Yy UI: most basic and Lu(OH) is least basic. Why? ‘
2(B) | — = . e lcoz BT4
£ = 'I_L- On the basis of CFT, predict the geometry of the N B -
E | \ compound, I[[Fe (CNJa]. Also calculate
P = ' Q-ﬂ ) | magnetic moment of the complex. 8 o3 RT3
‘ 2 - | Dilferentiate hetween primary vtlumy and [ 4
i | [h] l! 1I
i o A 3@) secondary valency. i o3 e s
Write the names of the following coordination
I 9 compounds according to IUPAC system of
nomenclature:
| 9 (i) Ke| Fe(CN)a]
(i) Nan[ApkFd
(iii) 11[Au Cl4]
I . | 3(C)_| (v) [PuNI3).ClPeel) l2x1=8 o3 | BT2.8T3 |
I ” e IYTITEL
l g
. i
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On the l).:sir: of VBT, predict the number of ‘
unpaired electrons and t se of hybridization in
Q4(A) | [NiClLi]* and [NICN4]* im}::‘ 4 6+6=12 CO3 | BT3
Determine the number of unpaired electrons in ' |
octahedral complexes of d”and d* jons when |
4(B) | Ao>Pand Ao<P. 4+4=8 goz_ -} BiS. B4
3+5=8 CO4 BT3

I'What s acidity and acidic strength ol'a
Bronsted acid ? ‘
Relative order of acidic strength of H20, H2S,
| Q5(A) | H.Seand HeTe. Explain?
HNO-. HCland H.S04 appear equally strong in co4 BT3
water but their strength differ in CH COOH '
5(B) | medium. Explain giving appropriate reasons. ! |
All Arrhenius acids are also Bronsted acids, but | 4 CO4 | BT3.BT4
all Arrhenius acids are not Bronsted bases.
__5_({:! | Why?
What are lewis acid and bases? 4+4=8 co4 BT3

l “Tetrahalides of carbon donot behave as Lewis

acids, while the tetrahalides of other elements

| l 6(A |n of aroup IVA are Lewis acids”. Explain |
l , | Expalin the following on the basis of HASB 5+7=12 Co4 BT2,B
- | principle:

|
1' (i) Aglz ionis stable while AgF2 donot exist.

] (ii) To predict the nature of bonding in
ntate ligands.

' lI 6( B) complex ions given in ambide |

——

e —eee S——

a-1uvd

)

)

)
)
Y
)
D
D
2
"
2
?
2
2
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=y MANAV RACHNA
Zrmavmoes | JNIVERSITY A

| I‘----I--.l—-uuu.--'—hu-—-mn.dﬁu

DEPARTMENT OF CHEMISTRY
“T3 Examination, May/ June-2022"

rr

BT3

Write any two differences between

_SEMESTER v T DATE OF EXAM | 01.06.2022
_SUBJECT NAME | Industrial Chemistry SUBJECT CODE CHH 209 B
5y |- BRANCH | Chemistry SESSION | 1"
5 TIME [ 30hrs. | MAX. MARKS 100 =
PROGRAM | B.Sc. Chemistry (H) CREDITS K I
NAME OF | Dr.Pradeep K. Varshney ~ NAME OF COURSE | Dr. Pradeep K.
_FACULTY o= COORDINATOR Varshney -
Note: All parts are compulsory to attempt. Part A and Part B are of 10 marks each. Part C and
Part D are of 40 marks each and you have to attempt ANY FOUR questions.
co BLOOM'S
\ Q.NO. ‘ QUESTIONS MARKS ADDRESSED | LEVEL Pl
P Write any two products of silicate
5 Q.1(A) | industries. What is the composition of
Pyrex glass? 2 Co4 BT1,BT4 | 54.1 |
D What is the importance of industrial \ 5.4.1
5| o 1(B) | forms of glasses? Where bullet resistant
- glasses are used? 2 Co4 BT3 l
P ﬁ 1(C) Essential oils play an important role in 2;:
| cosmetic industries. Explain. 2 co2 BT3 -
1 1(D) Give two examples of substances used as 41 .
2 colourants for glass. 2 co1 BT2 |
- The strength of cement decreases with 6.2.1
1(E) | storage time. Suggest the ways to
2 maintain its strength. 2 Co1 BTS |
D What are the ingredients used in the 5.4.1
- 0.2(A) | preparation of talcum powder. 2 co2 BT4
I)
P

)= What is the role of essential oils in 5.1.1.
cosmetic industries? Explain. 2 co2 6.2.1

Deodorants and Antiperspirants. 2

g-14vd

|
. l 5.4.1
I co2 BT2 _
-' 2 Which hair dye is better permanent or || 5.4.1
B e 2(D)_| demi-permanent and why? 2 co2 BT2 ||
’ f, Which chemicals are used in the l 54.1 |
- | preparation of lipsticks? 2 | co2 T v e— —
‘ D Write preparation and properties of RDX, | 10 5.4.1
) Why is RDX the most dangerous
' A) | explosive In the nature? Explain, i — o3 | wr2,BT3 |
E::__" g N T |
D
i /)
ms
- @
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3(B)

What are rocket propellants?

How many types of propellants are used?
Explain the functioning of solid and liquid
propellants,

10

Co4

BT1,BT3

54.1

3(C)

What are rocket propellants?

How many types of propellants are used?
Explain how solid propellants are different
from liquid ones in their functioning.

10

Co4

BT1, BT3

3(D)

54.1

Explain the mechanism of enzyme
catalysis and how cane sugar can be
converted into ethyl alcohol. Discuss
merits and demerits of enzymes as
catalysts for industrial purposes.

10

coz

BT2, BT3

54.1

3(E)

Silver and tungsten aren't very good
catalysts, but platinum and nickel can be
excellent catalysts. Explain why this is in
terms of the strength of the adsorption
of gases to their surfaces.

10

Cco3

BT3

5.4.1

Q. 4(A)

Explain the advantages and
disadvantages of wusing enzymes as
catalysts for industrial purposes.

10

co3

BT3

5.4.1

4(B)

Modern Ceramic Industry has grown
these days. If you are given a chance to
start a business in this area, which
product you will plan to develop for
creating a profitable business.

10

coz

BT4, BTS

5.4.1

d-1davd

4(C)

Rather than finding alternatives to
catalytic metals, chemist is researching
ways to minimize platinum waste. What
structures are chemist and his team
developing and why are they effective
catalytically?

10

Co3

BT4, BTS

5.4.1

4(D)

You are working in a steel industry and
involved in manufacture of steel. As a
chemist how will you explain the
following terms with the help of chemical
reactions decarbonization,
demagnetization, desulphurization
dephosphorisation, nitriding, and
carburizing?

10

Co4

BT1, BT2

54.1

Which types of batteries are used In solar
panels as energy storage? While working
with a battery industry, your team leader
asked to propose a strateqy to double the
business, What steps you will

LA LT LN

BT1, BT3

5.4.1
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":‘(nlf]): Dr. Priti Gupta NAME OF COURSE  Dr. Priti Gupta

Sl " COORDINATOR
'}”“' bl U“k'-‘i”'l‘l-'l'.\' are -:'n”_JI_J”f,\-m-JI T N T —

Q.NO. QUESTIONS wes | €9 B
MARKS | \ppRESSED | LEVEL
s - — A
\ 5 Following is wrong about a phase dingram.
a (a) It gives information on transformation rates.
] L, (1) Relative amount of different phases can be
|| 1(A) found under given equilibrium conditions.

| (¢) It indicates the temperature al which dilferent
phases start to melt.
(d) Solid solubility limits are depicted by it,

| 2 COl RT2
i Explain why in a phase diagram of water, solid -
l liguid line is almost vertical and slightly tilted
\ { 1(B) towards left? |
| | ?- COI | B r3 N
——
1) Write the reduced phase rule equation for
‘ 2 col | BTI

u.‘c:ndg_'.m:d systems. 2 I

R Define the various curves and points involved in I
' 1)) two component system with incongruent melting |
' point with the help of neat diagram. |
|

|

:

. ' | Col B4
) .-t SINEE 1 Snte the Jaw of Chemical guilibrinm, Tow cai
-y | . ) i \ hee N
= | it he derived on Miermodynamie considerations:
-~ . .
0 5 Co2 By
? o | QaA) = : RS, £ EES—— B
= A s lure of wier el Bromuhenzene distilal
p o ol e distillate contitis |6 1imes as much
) PALE "
Lyrompialiepzene i witler by st ALDS"C The
? VIPOHE restires ol witet antl bromphenzene e
HAOnum respectively. € alculate e molecula
dali ol Bramobenzene, )
? welgll L - ™ -
! S oy e IR
? X s “On Progressive dilution, specific conductanee
of an electrolyte decrenses bt molar
: pnductance increases iseuss, | B
? N 5 CO3 B12 .
' o
M
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3(C)

S TSR SRR AR R L

:\:'11:1‘1 CUrrent strength in amperes will be
Lt‘{lllf‘t:‘{l to liberate 10 g of iodine from
ol iodide solution i

potassium iodide solution in one hour?

A certain current liberated 1.ODS g

—

3 CO3

L

" : I =
in2 h-:mrs. How many prams m"uu;‘u]f'-::'}:::::tz"
cicpnsl?cd by the same current Now g lor the
r-:lmu time in CuSO4 solution, (ot mass of Cuy =
63.5)

) 3175 ¢

(M 635

) 127

() 15,875 p

3(D)

5 CO3

BI4

158 ¢

3
i

(i}

Deseribe Hittorl™s method for determining the

transport no. of Ag+ and NO;™ in solution of
silver nitrate.

BT2

3(E)

State the principle of Conductometric titrations.
Draw the titration curves for:

DWeak acid with a strong base

2)Strong acid with a strong base

BT3

3(F)

Give an account of the ways by which
physisorption and chemisorption are
distinguished from each other.

6 CO3

BT2

Discuss Freundlich adsorption isotherm of a gas
on a solid surface. How will you prove that
Langmuir adsorption isotherm is superior to
Freundlich adsorption isotherm?

| BT2

- 1vd

| 3(G)

Describe how Glass electrode is used for the
measurement of pH of aqueous solutions?

7 CO4

BI3

4(A)

L 4(B)

Discuss the principle underlying potentiometric
titrations. How would you carry oul
potentiometric titration of a solution of sodium
chloride against silver nitrate solution.

8 CO4

BT2

A(E

A(F

o)

1) Write down the clectrode and overall cell
reaction for the cell
P Ha( ! atm), Hi(a = 1) || KO = 1,
ApCl(s) | Ap

2)How are the eml ola cell and entropy ol

(e reaction related?

Wihat are concentration cells? Describe and
discrss concentration cell without transterenve.

(D 1 what is reversible cells? Denve eapression 1ol

(he thermodynanmic parameters from the EMIETol

“Describe the appli

such a cell, —

L‘JII'IIH.I-I_;-l' M mensurement
ilibrium constant ol

8 COd
7 COd

5 _Cod

inthe Jetermination ol e

—]

 cell geactio

5 B L E—

B3
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SEMESTER
SUBJECT NAME
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FOOD SCIENCE

B.SC. (HIONS.)
. CHEMISTRY — -
| MAX. MARKS

DATE OF EXAM
SUBJECT CODE
SESSION
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| 9:00 - 12:00 NOON

£ €
v v

PROGRAM

NAME OF
FACULTY

| B.SC. (HONS)) " CREDITS

DR. MEENA KAPAHI

1100

26052022 |
CHH308B

MOR

o,

' COORDINATOR

4

" NAME OF COURSE  DR. MEEN;

KAPAH ]

(WY

f»

Note: Parts A & B: All the questions are compulsory. Marks are indicated against eac

0

question.

{)

PART A

Tty

©)

|
l
I
!
I
I
i
0
0

Billy is consuming roughly 3,500 calories per day. His
ate is 2,500 and he burns about 600

e

basal metabolic r
calories from football practice every day. If he continues

this behavior, what affects will he see in his weight in one

co1

vear?
In what ways the fats arc useful to our body? Explain

COo1

with appropriate examples.
r roommate ate some spoiled food, and consequently

You
his eondition and

developed severe diarrhea. Explain t

coz

BT2

how it can be cured?

Discuss any two techniques to preserve milk that are
pnormally practiced at homes? How do they help in

32

co3

BT3

Spein cconomie conditions ¢

prcscr\'alinn?
B PART B

an have a larpge influence on

co1

BT2

one health. Justify.

XL L)

e —— A TRy W SN AT T
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)
]I e l
;\ v < 3
!
) r
\
’ |
) I'F
>
# B(ii) i o B co1l | BT3
3 | |
> \
|
Foo
) !;" \"\ i
p)
) One egg, whether raw, hard-boiled, or fried, supplies
about six grams of protein. In the image above, follow the
3 numbers and discuss the digestion process (mechanical
and chemical both) of proteins in our cgg at site nos. 2
E | and 6.
How is Vitamin D is associated with healthy bones? What
2| B are its sources? What happens due to its deficiency? 2,8 COF. piess
3 Define the following types of food additives:
5 e Preservatives
¢ Flavour enhancers
10 Cco3 BT1
2 B(iv) ¢ Emulsifier
e Antioxidants
| « Antimicrobial agents
_.—l——'_-—_ - - -
ot are the food sources, functions of vitamin A? What
9 B(Y) What are the ntj : re . . / a 15 co1 | BT1
happens duc to its inadequate intake?
P, "'E[;ﬁr_ wWhat are reasons behind spoilage of feod? 5 co2 | BT1
Whatarc r e
o, — | Discuss the principles of food preservation, Which of the
two methods - freezing or boiling would you recommentd 55 coi | BTS
i) i ibi al acti crobes? '
2| Bl for preservation (o inhibit microbial action/kill microbes?
) \'c']ly_'_.’_
) 1 \Write a note on cyclamate and aspartame describing their 55 co2 | BT
2| B | yvantages and disndvantages. ' [ o
"] _';'Jri“l;: a note on walter intoxication and dehydration 5.5 cor | BTt
Lff‘_"’, condition? 1
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DEPARTMENT OF CHEMISTRY
“T3 Examination, May-2022"

i

SET-A b
e —_— e b
| ENESTER vi DATE OF EXAM 0572022 ; '-
CSURIECTNANE CLINIUAL & SUBJECT CODE CUI3TT " '*.
| PIARMACEL TICAL ' |
1| CHEAMISTIY £
\ BRANCH Chiemisin SESSION I i
| A 9:00 AN-12:00 Noon VAN, MARKS 10 E8 o
| PROGRAM B.Sc, (1) Chemistry CREDITS 1 R
'| NAME OF FAaCrLy e Megha Bansal NAML OF COURSE Dr. Megha Bansal
L COORDINATOR

Note Al guestions are compulsory iEg

Bloom’s Level: L |-Remembering: L2-Understanding: L3-Applying: La4-Analyzing: L3-Evaluating: L6-( reating |
'i i ’_"—'-_"_ —— W —— T i
co BLO
- M ’ OM'S
Q.NO. QUESTIONS 14?9'2 CADDR % Sl e
. | ESSED ‘L ’
C1(A) | In Biuret protein assay one standard 6g/dl was assayed, The | = 1
absorbance of the standard was 0.400 and absorbance of 5 CO| L2 Di%

unknown was 0,350, Caleulate concentration of unknown in
| Ce/dl.
L e
' 1(B) | Caleulate the dilution i
' | solution from a 3000mey/L N
) '. Why plasma Prntcnrm appear in urine sample. Explain any 5 Cco? L3 1
| u_!lc_l'm:'l_'l_u_!d for their detection. | I _
(D) Discuss Chemiluminiscence method for the detection of

ctor needed 1o make 100meq/L

4

Velvd

4

5 | co2 1.3 32

| pitrogen in blood sample. . H
e e s T {
T Q2A)  Discuss the importance of isoenzymes. their properties and 5 COi L3 30
nction. T A
2B) T dentify main class ol enzymes with Tollowing EC code No. |
| 5 COM in 402 _ |
-t':}I.J.i.,'iiih-‘i.l.l'l."l['I‘Ii}fa.ll._‘!{ivlz.h.l.I(\35.3.L| | | {
|l. : €
_ 2 (C) " which biochemical Feaction is l.'n|u1y.n:?| by '..I_)Il enzyme. | | |I
- | [low this enzyme vih e asspyed. [0 existy m live isomerie . : i
?S_ 'l forms, whneh i'«ulllrl'll'l‘l e tln.uuuu'cwwd i the vase LI'IL | Y LOA | < .
.:',-; i_ gy ocardia infirction. ineni. pulmoniny edenma, hepatic | . |i i
| njury- qod skeletal LU le njury | | ) ! y
| Q) R wplain the enzymatic Ui nuulul AST. Why itis :flil“)“'.“";.d- o | cos - o !
| 3(A) |‘~.-IJHI How the enzyiie ”mII e assiyed, What s the -3 . : !
.| L diagnostic Lignificanee ol AN o | \
I |, (1) Vi) Which enzyme wittily /e the hydrolysis ol I‘,“wfl.‘h“ri | | e 1
! enoesiers il acidic pr 1D aplaim Biochemical reaction for 3 COn
’ \ ] enzy Inatic peaction undd assity procedie l |
— T ITL
)
)
e v TR 535 )
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(3(C)  Eaplain with the help of the Lineweaver-Burk plot. why (i) in
Scompetitive inhibition Vmax remains unaliered (i) in non- 10
\ Ccompetitive inhibition Vmax decreased (iii) in uncompetitive

|

) |.1
_inhibition Km decreased.
| 4(A) - How sugars are classified as reducing and non-reducing. Give 5 (O [3
L Haworth projection cach of reducing and non-reducing sugar ||
C4(B)  Complete the tollowing pathway . write enzymes and

| colactors involved:

(5)

| (1) Fructose 1, 6 diphosphate
|

5 CO4 1.4
l (1) 3-phosphoglycerate '

= 4Oy byplain the following: Glycolysis. Glycogenolysis.
- Gluconeogenesis. Glycogenesis, Lipogenesis. 10 COd ! 1.2
—

Q How glucose can be estimated in biological samples. |

S(A) Compare available methods and comment on which is the best | 5 CO4 L4 321

| PRI e—— ey S—
S ey : ;
B) Why OGTT is not recommended for routine tests under ADA 3 CO4 4 112
cuidelines. How this testis performed.
5(C)  Which ketone bodies are produced by the liver through lipid

metabolism. What happens when urinary  albumin  level 10 cO+ L4 7
increases. Discuss the pathophy siological condition.

kkhkhhkkrkheemhThaR E‘_\'D hrhdhhkhhkhhhddadhin
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Note: Part A& B: All questions are
carries two marks.
Part C: Attempl any four que

stion. Questions will be of long

il be of long answer 1ype.

answer 1ype, each qu
each question cd

a -
N
) u\;J'anu — MANAV RACHNA
) R D e o }JN IVERSITY A
Loved] s St Privotn Linvarsity vide Vargonn A 76 oA W14
)
; DEPARTMENT OF CHEMISTRY
“T3 Examination, MAY-2022"
| SEMESTER vt R OFEXAM 30052022 ]
SUBJECT NAME  CHEMICALS & ' SUBJECT CODE CHH310B
p _ = ENVIRONMENT :
BRANCH B.Sc. (Hons.) Chemistry SESSION I
TIME 09:00 AM to 12:00 PM " MAX. MARKS 100
PROGRAM Bachelor of Science - CREDITS 4
NAME OF  Dr. V. V. Pathak " NAME OF COURSE  Dr. VA P Palhagc/
FACULTY | COORDINATOR - A
compulsory. Questions will be of short answer [ype. each question '\ -

estion carries | () marks

rries 10 marks

Part D: Attempl any four question. Questions W
__.—'—!—'_'_—._-__'
co '
BLOOM'S
QUES‘I'IONS MARKS ADDRESSE LEVEL P
D
___———___/————
Explain cryogenic air separation process for
production of oxygen gas. 2 co1 L2 L
why hydrogen gas used as an efficient )
alternative energy resource? 2 : [(::(?11 L (-
Explain the occurrence and application of .
' 2 = I
Argon gas. - —— 2l I —
Argon G2 ‘ =
pescribe the process for preparation of .
caustic soda. |2 = I B S— B
pescribe the process lor pl'fsp.‘lr;lltuu ol .
hleaching powder. 2 e .
Differentinte petween  lerrous and non- ., " ’
II"II”“'; l”['ill"l- A [ ot §
| o fplain e |“n||r'lll|-'. ol !.u'ulh'uluIm'lur.lml » "
| AL -! ’ : | S )
: ; QZU‘) il_-.lmlu',m.:l .||J||lh.|llu||
- what do you Illllli'l'il-lllll hy pemediation ol o= o
‘ ’ - i - — —
: L':ﬂ QZLC) heravy metal? “
| — T » camulationand
| pefine  the ’Ivun bioaccumulationant I _— ol
[ . caenffication. !
2(D)0) biomaBE===
_,_'__',.-4_,9—‘ TLAL L
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! | 2

What do you understand by chemical

speciation of metals?

J-1Ldvd

Differentiate between natural and artificial
ecosystem with examples. Explain  the
structure and functions of ecosystem.

10

L2

L2, L3

Q3

Explain the composition of atmosphere with

10

co3

L3, 14

Q3

its stratification.

What do you understand by photochemical
reactions? Explain with examples.

10

Co3

Q1

What do you understand by air pollutants?
Explain the harmful effects and control

measures of major air pollutants.

10

C03

L3

Q5

Q7

Explain following in brief:
(i) Nitrogen Cycle
(i1) Standards and Air quality Index
(iii)  Cloud formation
(iv)  Ozonedepletion

(2.5 x4)=

Cco3

L3, L4

da-Luvd

.

Why water is considered as critical resource?
Explain the chemistry of water in terms of its
physical and Chemical properties.

10

Co4

Q8

What do you understand by eutrophication?
Explain  the  harmful effects  of

eutrophication.

10

Co4

Q9

| —

Explain the significance of water quality
parameters? Explain DO sag curve,
Biochemical oxygen demand and Chemical

10

Co4

Oxygen demand.

Q10

| Q11 _

Explain the various treatment and
purification process of water.

Co4

Giving details of various sources of water

012

- pollution explain its ill effects on human
" eadth

ke ke a ke o ok ok ok kK ok ok kR

CO4
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| SEMESTER 11 o

e IMANAV RACHNA
i | UNIVERSITY A

| Drecimed s Shoim P erte Uninem vty wickes Haryarn Art 24 of 2014

DEPARTMENT OF CHEMISTRY

B T3 Examination, June-2022"

—

e | DATEOFEXAM | 230612022 T
NALE Physical Chemistry-11 \ SUBJECT CODE | CHH506B
|
s p = - . = — S P— — S |
jflt.»\??( n Chemshg | SESSION |1 |
rIME 08:30-11:30 | MAX.MARKS | 100 |
PROGRAM M.Sc. Chemistry | CREDITS | 4 o See—
- NAME OF Dr. Arpit Sand NAME OF ' Dr.ArpitSand
FACULTY : COURSE |
| | COORDINATOR
Note: Part A

~All questions are compulsory. Questions will be of short answer type

Part B: All questions are compulsory. Questions will be of descriptive type or numerical.
Q.NO. QUESTIONS | Marks | . CO | BLOOM'S |
| | Find the number of complexion for arranging ‘
! 1 | tour ditferent molecules a.b.e.d. such that two
i - should be energy level Ey and two in energy | .
| levelks 4 co1 BT3 1.3.1
- Write the mathematical concept of stirling's -
T |2 | approximation. Calculate the value of 5! and ‘ .
= | 100 - 6 Co1 BT3 BT4 | 1.3.1
[ i , Derive and  expression for the equilibrium
i 3 | constant of an ideal gaseous mixture in term of ‘ .
> | - partition lunction ol reactants and products 5 co2 | _BT3 1.5.2
S | Using  the concept ol molecular  partition
! Ctunction show that for an ideal monoatomic |
4 pas, PV=niT/V. Ths ideal gas equation, - e
| . |s  |co2 _BT4 1.3.3
. fzplain Miller Indices and deduce expression i L RT 130
|5 | for 100,001 and 010 i - s __Jco3 B8 0 Llo- |
=TT o (1) Oxide FeO erystal has o cubie structure
= cach edpe ol the unit cell s 5.0A Taking .
; | density of the oxide 15 4.0 4 cm LCaluclate ”'t"
fied » F 5 el I each
puimher of Fedsand 07 dons presen : ‘ ) 133
—:i | 0 ]' THIERRL h coq BT
o) Wit are st stepsin formation ol R ||I|-|.l|l'+l|-
: auttable example and explain M5 by .
. '{'.'“';‘”Tl'lll'm;" ' G5 co4co3 | BT4 [ 130
7 | Gty !
dadbad
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- Discuss  Phase determination method with
- special reference to Patterson Method. Draw
the electron density map of KOs crystal on the

(sy) plane

Co4

BT3 BT4

1.3.1

Draw the displacement ellipsoid plot (50%) of
!_tlu' molecular structure of Ni (C0O),

CO4

BT2 BT3

1.3.2

I
Discuss the condition for general reflection
~with the help of table

(53]

CO4

BT2 BT3

1.3.2

With reference to  conditions for special
reflections groups, Glide planes, screw axes

CO5

BT4

133

Discuss the collision theory of bimolecular
_reactions in details

CO5

BT3 BT4

|
1.3.1

In the temperature range of 250 to 450K the

pre  exponential factor A, for the reaction

Cl(g)+11: (g) > 1Cl (g)+ H(g) is found to

be equal to 1.20< 101 dm?® mol* S,

I'M (CI) =35.453 g mol'' M (H:) =35.453 g mol

td (Cl) =200 pm d(H:)=150 pm, determine the
value ol steric factor

CO4 CO5 BT3

What are the shortcomings of Lindemann
Theory? How are they overcome by
Hinshelwood Theory?

CO5

BT4

Consider the following Lindemann mechanism
for the unimolecular decomposition of a
molecule A in the presence of species M (which
may be  any molecule such as inert gas like
helium or even A itself

A+M k. A*+M (activation)

A*+M _ k. - A+M (deactivation)

T BN P (decomposition reaction)
Using Steady state approximation (s.s.a) derive
the rate law for the formation of product.

2

BTS

For the first order isomerization ol an organic
compound at 1307C. The activation energy Is
108.41K Ymolt and the rate constant is
g.12-10+5 1 Calculate the standard entropy of
..'nrll'..".llml!

What are the shorteomings of Hinshelwood
Theary? How are they overcome by RRK
theory ol unmmolecular yeaction?

10

| cos

BT3 BT4

CO5

-
o

I ~
T
R

—
.

[
L]
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DEPARTMENT OF CHEMISTRY

T3 Examination, June-2022"

SEMESTE =
MESTER 1 DATE OF EXAM 27.06.2022
SUB.IE‘CT Inorganic Chemistry-11 SUBIECT CODE CHIISOTR
NAME T
BRANCH M.Sc Chemistry SESSION 2021-2022 ("I)J
TIME 3 hours MAX. MARKS 100
PROGRAM M.S¢ Chemistry CREDITS 4 )
T:J.d\l\ll;" O,F Dr. Roopa Rani NAME OF COURSE Dr. Roopa |
meuu Y COORDINATOR Rani .’
Note: Attempt all questions {
Q.NO. QUESTIONS MARKS ) BLOOM'S | PI ¢
ADDRESSED LEVEL |
1 Write the mechanism of the acid hydrolysis | 3 COl L4 ;
when the inert ligand is a pi donor.
. Expiain the concepl of lubility and inertness | 3 COl L3 !
as per VBT.
3 State the applications of trans effect for the | 6 co2 L6
synthesis of:
a) Cisand trans [PIClx(PR1)s]
b) Synthesis ol'cis [PUNH;3):Br]
|4 Explain any two methods ol CO;y reduction | 4 coz L4
'l | in details.
[; :. How Marcus = Hush theory expluined the | 10 (O3 L4135
| coneept of electron Iransfer reactions? State
the utility of Frank Condon principle in it, |
6 [Explain the following factors for electron | 10 O3 Y n
transfer reaction (with suituble example): t
) MNature of |1]'il1]..{j|lf.'_ |i|.',i1]ll|':’
by Farmation ol precursor complex
T—-m“yuu mean by mised valenee 1) Ol I.5
complexes and intermal - electon trinsler
reaction?  Explain - kingone wltable J
example,
———
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Explain the complete mechanism of outer
electron transfer reaction with  suitable
example. Depict  graphical representation
loo.

10

CO3

L4

Explain  the mechanism of excited state

clectron transfer reaction using the example
iy \ I+

of [Fe(bpy)s]™ complex.

10

CO4

10

What do you mean by excited state and its
life time? How it is useful to explain the
clectron transfer reaction?

10

CO4

—

11

Explain the correlation between optical and
thermal electron transfer reaction.

CO4

L3

Justify the statement that the role of spin-
spin  coupling and spin-orbit  coupling
decides the fate of electron transfer reaction.

CO4

L6

AR FARR TR TR T Rihd F‘\'[)

LE S SRR E eSS

Scanned with CamScanner




MANAV RACHNA UNIVERSITY

DEPARTMENT OF CHEMISTRY

‘ “End Semester- Examination, June 21-22"
emester: [|

ubject: Organic Chemistry-I1
3ranch: Chemistry

_ourse Type: Hard Core
ime: 3 hrs

Date of Exam: 29/06/2022
Subject Code: CHH508 B
Session: 8:30to 11:30 AM
Course Nature: Hard

Program: MSc
MMO—\—\_‘%_&B"MUIE:_HQQ/ASSQQQQ_HQE _
Vote: All Questions are compulsory o B v
Cco BT ’ Marks
1. (a) What will be the major product of reaction of 2-methyl-2-butenc
with each of the following reagents: .
(1) HBr in the absence of peroxide COl | BT3 6 marks
(ii) BH3 /THF, followed by H,0; / Hydroxide ion
(i11) Hg(OAc)2, H20 Followed by NaBH,4
(b) Both Hydroboration and Oxymcrcuration-demercuratit;n rcaﬂl::t_ions of COl BT3 4 mars
alkene results in the formation of alcohol. How two reactions differ from
each other, explain with the support of proper example.
2. (a) A hydrocarbon which has. a mo]t?cular formula Cg¢H)2, was col BT3 5 marks
subjected to ozonolysis giving cquivalent amounts of cthyl r{'u:thyl
ketone (CH3CHzCOCH3) and acetaldehyde (CH;CHO). Assign
structure to alkene and show the reaction mechanism,
. . . COl BT3 5 marks
(b) Explain the mechanism of Michacl Addition reaction and discuss
its synthetic importance. |
3 (a) When the deuterium labeled com[_mur_ul given below is subjcjtc:d o | o BT4 5 marks
dehydrohalogenation using Sod. Ethoxide in clhanpl. the only prc: uu..tdls .
3-m)::lhylcyt.‘l(}hcxcnc. This product does not contain deuterium. Provide |
.xplanation for this result. 5
an exp B, /Ilr !
Cl'i]\'..... : "._,.-' IJ LE‘
. | \
H I }E%
EY
H | Col BT4 5 marks B
| is treated with NaOCH2CH3 as the &
: s leyelohexane is treated with N.l ' ';.-_-
3 (b) When l—lm.io II ms:j-:fi:icd alkene product predominates. When 'lll_.
basc- the more h'g:dyaz lh;i base, the less highly substituted alkene J !1
- i) 3 15 v = . Fa : ‘.\f
KOC{C_HJBSISC;WE the structures of the two prudu(.:ls‘.l:l(: :J:h.r an o
rcdol'ﬂl nales. t'r‘:«,
Lt
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explanation,

Q 4. a. Account for the high dipole moment of following compounds:

1] e

i o

L1

Q4. b. With the help of Frost circle dingram explain which of the molecules

are aromatic, antiaromatic or non aromatic: (i) Cyclobutadiene (iiy Benzene
(1) Cyclopentadiene anion

Q 5. A. Draw frost circle diagram and show the clectron distribution in MO's
of the following to explain its aromaticity:

{1 Cyclopentadienyl anion

(ii) Cycloheptatriene cation & anion

(iii) Cyclopropeny! catlon

Q5 b. Arrange the following in the increasing order of acidity:

(i) COOH COOH COOH
(a) (b) CHyCOOH  (¢)
0 7]
OCHs
(i) (a) COOH (b) COOH

S

Qs C. Although Pyrrole, Furan & Thiopene do not contain any benzene ring still
they are considered to be aromatic. Ceplain with the help of thei
structures.

Q 6 a, Arrange the following In the order of stability based on hyperconjugative
structure molecules have, Give Sultable reason for your answer,

LA Ll L LY

cO?

CcO2

co2

coz2

co?

373

BT2

BT2

BT3

HR R

4 marks

6 marks

6 marks

4 marks

s marks
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(N (i) (i)
4.0 |
Q 6 b. Answer each of the following with reference to the corresponding
substituent constants considering both inductive and resonance electronic

contributions (ol and oR). lllustrate your answer showing resonance structures
for substituted benzoic acids, where appropriate.

i) The ameta and opara values for the —CO;CH; group are both positive with
agpara > ometa.

ii) The values of ometa for the methoxy substituent (-OCH,) is positive, whereas
the values for opara is negative,

iii) The picryl (2,4,6-trinitrophenyl) substituent, -CgH,(NO,), is relatively large
with the ortho nitro groups sterically interfering with atoms in the ortho
positions on an adjacent aromatic ring. Predict the sign and relative magnitude
of ometa and opara for the picryl substituent.

Q 6 C What is meant by steric inhibition of resonance? Explain why a
substituent such as nitro bonded to ortho or para position has a much greater
effect on the acidity of a phenol than a benzoic acid.

Q 7 a Give reason for your answer on the basis of structure:
(i) Imidazole is more basic than Pyrazole
(ii) Pyridazine is more basic than Pyridine

Q 7. b. Oxazole shows order of reactivity for its positions as C4 > C5 > C2. Give
proper explanation for the same and discuss why oxazole is aromatic
in nature.

Q 7. €. With the help of one green method, explain the synthesis of
Benzorazole. Also discuss why the nitration occurs here at 6™ position

and amination at 2" position,

Q 8. a. An aromatic heterocyclic compound is used for the treatment of fungal
infections. Identify the compound and dlscuss its Important physical
properties. Alvo explain why 2™ pasition In this molecule is different In
terme of reactivity from 4™ & 5" Position,

Q 8.b. The heterocyclic compound Tound in Vitamin 111, otherwise highly stable
undergoes substitution reaction under specdlic conditions, Identily the
heterocyclic compound and give one example ol the substitution

CO3

CO3

CO3

CO4

CO4

CO4d

CO4

Ol

BT3

BT4

BT3

BT3

BT3

BT3

B4

B4

5 marks

6 marks

4 marks

5 marks

5 marks

S marks

5 marks

S ks

J
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reaction,

anti inflammatory agent. Explain the basis on which it is aromatic and

Q. 8 ¢ Identify the heterocyclic compound having applications as antifungal & | CO4 | BT4 S marks ’

Bive its two important methods of synthesis. This compound
undergoes electrophilic addition reaction at Nitrogen atom. Give ]

reason for the same with the help of suitable example.
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BRANCH

d Chemistry SESSION

FIME 08:80 - 13:50 MAX. MARKS
D | PROGRAM M.Se Chemistry CREDITS
-9 | NAME OF Dr. Jaya Tuteja NAME OF
5 | FACuLTY COURSE
° COORDINATOR
“ — e

e
SEMESTER
SUBJECT NAME

-_’_ M Ay IRACHN A,

DEPARTMENT OF CHEMISTRY

e —

T3 Examination, July-2022"

MANAV RACHNA
“miEms | UNIVERSITY -

RN

f—

Q.NO.

Note: All Questions are compulsory

DATE OF EXAM
Molecular Spectrosco Py  SUBJECT CODE

QUESTIONS

—

01.07.2021 \
CIIH 5098 |
20212022 ¢(T) |

f

100
4

Dr. Jaya Tuteja

——

2 | MARKS | | BLOOM'S
= | ADDRESSED - LEVEL
:D| | Q(a) | What are the conditions for the substance to be raman | 2 |' Col | BT2
' o active? . -
- > Q1(b) | How hydrogen bonding change the position of absorptionin | 3 ' Co1 | BT3
) = the Infra-red spectroscopy? |
-j 'ﬁ Q1(c) | Whatdo you understand by the term “Chromophore*? 2 COo1 BT3
:‘_—) > Q1(d) | Briefly explain Raman Scattering? 3 ‘ CO1 ; BT2
)| Q2(a) | A'H-NMR spectrum of compound X contains g singlet, a 3 Co2 BT3
+ ] triplet and a quartet. Which of the following compounds
) | might X be?
. 1 -CH3CHCICHCICH
) B - CH4CCLCH,CHy
PN -CH3CHzCH.CHCl: |
)| = - CH3CH,CHCICHC, _ = - -
' 9] '-3 Q2(b) | Whatis the eftect ol hydrogen bonding and rapid exchange | 3 Co2 2
; wv) in "H-NMR spectroscopy? - 2. o |
H ) i i )72 '_‘
& -HZ(C} Aromatic protons are more d-eslfiullr.lmi .l-hll-l."\ ILI:.llgl]l(i:::: [ o2 !131-:
; ’) protons, despite being both are sp? hybridized C : . |
J __________I';E[”{!'ﬁ__ ing between bonded 130 not a factorinCMR | 3 CO3 | BT3 [
g — Q3(a) | Whyis umplt:w.;., wetwee i |
: spectroscopys — S | -
) ) ”'Q"jf_hf How oft-resonance decoupling helps in interpreting carbon | 4 o3 BT4 |
‘ MR spectium? _ : je 3
2 & Lol requivalent carbons are there in: 3 €03 | BTS
’ R iy sels ol non-equivalent carbons
,7| 3 [Q3(c) | How m: YI 3
1 a) ethylmethyl lcetone
J,_J 2 bJ] ethylacetoacetate
', ¢) benzoyl chloride e
- k-
| ’J--——' TI I
J
"4 4
¢
g
W
ro_
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.. ."-"\:h.“ d_l'l \'_“H‘ T e
Q I{ Si‘l‘('tl':m"ﬂl'lvt"rl'ndemtand by the simplification of **C-NMR 5 Co3 TBT4
4(b) | What d' e BT4 |
g L oes 3 . |
]QS_ yes Dept stand for in organic chemistry? 5 T co3 - L___
' Q5(a) | An isomer of methyl propanc . i \ BTS “
NMR s vl propanoate has the following C-13 r
spectrum. Work out the ’ = i €03 BT6 |
for the com d i probable structural formula 5 \
i | |
- — — |
zog 180 ;:Tﬂ 140 _:?0 vijﬂ_jz _T_TH_ﬁFiTT_T_tr_1_ Li
B (- 0T A o il '
5(b) | Give abri -
Q5(b) | Gi o a brief not on 2D-NMR? 5 o3 T4
I
Q6(a) | Whatare the four stages of a mass spectrometry? Explain 5 CO4 run
the types of mass analyzers in detail.
Q6(b) | How dowe choose the ionization technique for hypernated 5 “Icor BTS
mass spuclronwtry?
"____.'___-__'_"_'_—_—___._'____ ) - — ___——-———'—-——___.—____d_.__.
Q7 An Organic compound with molecular mass 150 gave the | 10 Co1,COZ, BT6
following spectral data: c03, CO4
UV: 235 Aun & 336
IR: 3020, 2960, 2820, 2740, 1600, 1567, 1528, 1695, 820
cm! ‘
PMR (ppm): § 2.98 (611, S). 6.65 (2H, d), 7.7 (2H,d), 9.72 t
1H,s |
,___-—'__._——'—‘__" . _,____—————‘-'_____-—-_______-—1'_____._——___
Q8 An Organic compound CoH100: gave the following spectral 15 c01,C02. | BT6 W
data: €03, C04
UVZ?\m.n 250“[’1'1 ‘
IR: significant absorption bands at 3000-2900. 1705 and
1180 cm™ |
PMIl:ESZ.E(f:H,s] and 2.7 (4H, ) |
CMR (proton decoupled): 3 singlets at 528,36 and 20‘8
CMR [nrr-resmmnce demuplcd]MS: one guartet at 5 28,
one triplet at 5 36 and one singlet at § 208
MS: Prominent peaks at m/e 217 (M), 99 and :13-
peduce the structure of the organic com yound? : T
B provide 2 structure of the compounds consistent with the | 15 Co1,C02, BT6
Q9 following spectra. Show your work and assign all relevant (03, Co4
' ne-NMR - spectri: Interpret

Al Whﬂ!‘E\-’El'_p_g_g'i'-_i_bh}?’_f-______

eaks 1IN 1H-NMR  spectra
IR and show the

funcl.iunality from [ragm

—

T L

entation ol Mass

e
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