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Bachelor of Science Programme (B. Sc.)
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Subject  : Seience Suject Code: UGCHE
B/ ofid - PRI PIS: YON.¥H.7a.5.-01
Course Title: Atoms and Molecules Course Code UGCHE-01
31fereaw 3@ @ 30
Maximum Marks: 30
Ae : <Y AT T2 | T2 B 370 IR 800 I 1000 Tl H ford |\ wee arfvard € |
Note: Long Answer Questions. Answer should be given in 800 to 1000 words.
Answer all questions. All questions are compulsory.
siferdman 3 ¢ 18
Maximum Marks: 18
Section- A
1- Describe hydrogen spectra?
gIggIol Wagl & guie o¥?
2- Bohr’s Model of atom and use of expression of radius of an atom orbit.
JIE} URATY] AT U4 STVANT, URATY] affde &1 fasar aRefera & |
3- Explain stability of nucleus of an atom with respect ot N/Pratio and odd-even rule.
19 e &1 9= N/P 31uTd Ud 949 faws g & |met o |
Section- B
4- Define hybridization and structure of molecule with examples.
HPHROT BT URHINT B Td IQTERN & 1T (3 Bl AT B H1F GRHATT He?
5- COy, H20, NHg; explain their dipole moments
COy, H,0, NH; & fgga 3ol &1 faa=mr a2
6- Ha, N3, Oy, CO molecular orbital theory’s MOT diagram with bond orders.
Haz, N2, Oz, CO 3131l &% MOT fral & awr a/ex & A1 qan |
7- Describe types of molecular spectra

ufde WaeT fhdy UPR & 8 2 |
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Note: Long Answer Questions. Answer should be given in 800 to 1000 words.

Answer all questions. All questions are compulsory.

ey 37

: 18
Maximum Marks: 18

Section- A

1- Explain Born-Haber cycle for determine the electron affinity with example?

I AR Ieh DI AU DY, FoIdR AT S PR H DA JUARMT 7 |

2- Explain properties of hydrogen shows similar to alkali metal and hydrogen?
BISSIod & Uil Bl Yafad o Sl & &g grqall Ud sTarel & |AH ¢ |

3- Show the structures and properties of electron deficient molecules with respect

to diborane?

SIS BHI dTel JAU[BIT & ARGHT 9 VI BT BI5aRA & AN AHSH |

Section- B

4- Explain electron affinity, electro negativity and ionization potential with their

change in properties with periodic table.

SAF g, fderd RSl Ud M- fd9d & F9sId Ud 3dd dRul |

g daclld dacld o IRAT I |
5- Explain P-block elements with specially reference to Al and N-grope
P- &Id dcdl &I 9o & fad Al 8iR N Jul &1 favy U 9 |\ |
6- Explain properties of alkaline metals and earth alkaline metal properties
&TRY GTall U &1y qaT argall & ol Pl o o |
7- Explain diagonal relationship with example

faemol = Bl SSERT B AT AHI |
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e ;& 30 T | T & 370 39X 800 1000 Tl H ford | ey wee e € |
Note: Long Answer Questions. Answer should be given in 800 to 1000 words.
Answer all questions. All questions are compulsory.
ArferpaT 3fd 18
Maximum Marks: 18
Section- A

1- 0.05 mol <*NaOH faferm & @fem @1 fagd Uk 555X10° ohm 2 | 39T <09 ICM Td o/ Ts 50
ICM Td &M T8 50 C.m 2 | ST VRIS, aTedhdl oRil Aok ATdddl Bl TRGT I |
The electrical resistance of a column of 0.05 mol <™*Na OH solution of diameter ICM and length 50
cm is 5.55x10° ohm. Calculate its resistivity, conductivity and molar conductivity.

2- JORV & UpHA § fAuver @ gt e 2?

What is the role of desorption in the process of catalysis?

3- o7 ReRis R AU & 9T Y91 ULdT 87 A9 & 39 YA &l AHS $0 § 6d Ueffd o dad 8¢
What is the effect of temperature on the rate constant of a reaction? How can this effect of
temperature on rate constant be represented quantitatively?

Section- B

4- A afaforar & 500 K @ 700 K oR 977 ReRid $HAW: 0.025' TT 0.075' &1 Ea T2 A @1 701
BT |
The rate constant of a reaction at 500 k and 700 k are 0.0251 and 0.0751 respectively. Calculate the
value of Ea and A.

5- fyHfoRaa & & f&=r <1 W dfera feuoft #ife |

a) oisT
Dialysis

b) TE—3md y9rg
Common ion effect

C) A FHUT Hared
Electrophoresis



6- aRHT & AR Tgad usrll $1 AUy Ioekd B gY oIS WAID Hel dl Al fharfafer &1 quie
T IfAfhaT @ FERIT | S |
Write the chemistry of recharging the lead storage battery, highlighting all the materials that are
involved during recharging.

7- quR fderas W fewoll Sy |
write a note on buffer solution
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7Ty 37 303‘
0

e : O IR 999 | 92T B 309 IR 800 F 1000 vl # fordd | ey woe sifard € |

Note: Long Answer Questions. Answer should be given in 800 to 1000 words.
Answer all questions. All questions are compulsory.

ftpan 3id 18
Maximum Marks: 18

Section —A(EUTs—37)
UT—1— TRCR® 3F H Y  FHEGIAdT &1 [qda=T HIfoTg?
Q-1 Discuss the optical isomerism in tartaric acid?

ysi—2  fforRad siffsan | a9+ arel 4 P I @l |RaHT Ud

fepanfafey forRgu?
(a)
o
(b)
OH

CHCL3
NAOH

Q-2 Write the structure and mechanism of the major organic product in the following
reactions.

US—3  Ufedhel doliRIsS dl SToild KOH I 31fAfhaT gIRT Uchlald §-dl gaifde
Yedhlaifeld KOH @l IuRerd VedhM I3 ITE H UT BIll & | ¥s1sy |

Q-3 The treatment of alkyl chlorides with aqueous KOH leads to the formation of alcohols
but in the presence of alcoholic KOH, alkenes are major products. Explain




Section —B(@vs—q)

Us—4  fa=faRaa ATt & IUPAC =19 forRau |

Q-4 Write the IUPAC name of the following.
CH3s

|
()  HsC—C—CCH,CL

I
()  CHy—CH,—CH—CH=CH—C—H

UH—5  deloIRI IfAfhar &1 fohanfafdy &1 goia Hif |

Q-5 Discuss the mechanism of cannizaro reaction?

US5—6  NMR WaeRbIU 1R fewofy SHifse |

Q-6 Write a note NMR spectroscopy?

US—7  3USId & Asiyor o fafg forRau |
Q-7  Write the synthesis of mdole.
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Section- A

1- What are reducing sugars? Sucrose is made up of two reducing sugars however it does not show the

property of a reducing sugar. Explain.
JNUARIE BT T 2?7 Febld 3l TS B3] ¥ G701 2 ol I8 RIS ABT S 01 Bl
yefid T8l BT | AR DI |

2- What is the difference between macro minerals and trace element? Write the main functions of any

for trace elements.

geq Wil &R oW a@l & 9| F@1 iR 27 f5g) IR oW a@l @ 99 S aarsd |
3- Briefly describe the four ways by which enzyme can lower the activation energy.

I IR BT BT GET H quia AR, {99 Tgd Afhaor Sl B BH B Fhd ¢ |

Section- B

4- In which process of protein biosynthesis, t-RNA is involved? Illustrate the gross structural features

of t-RNA.
TIEM S G 9 fh ufshar t-RNA Iffafad <1 87 t-RNA & WRa-THS iAo &1 9o+
P |

5-  Why are chlorophyll molecules colored? What are the other types of light absorbing substances in

plants?
FARITe 7] T T 8T 8?7 18U H UhIY &l JAqUIV0T B drel Yareif & o HPHR B | 57

6- Compare the function of RNA polymerase with DNA polymerase How is transcription terminated?

RNA Uil @ &1l &1 DNA Uil & Sl | ol DINR | 3elad &I A9 (38 UHR il

27
7- How are peroxisomes and lysosomes generated in a cell?
HIfTBT H TN 3R ATSENAl BT W9 fbd ThR BTl 27
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Section- A
1- Explain the Raman Spectroscopy and its application. What are the differences between I.R and
Raman spectra?
T WP TAT 9P SUANT & IRAT I | AR 97 0T WagH § -7 3R 2 |
2- Using suitable diagram, explain the differences between fluorescence and phosphorescence.
Sfed ol @ Herdr | aReEa iR THeara # AR @ AT B |
3- Explain the following terms:
a) Chemical Shift
b) Chemical exchange
fr=forRaa uglh @t aarer IR |
a) TS g
b) < g
Section- B
4- Using suitable diagrams, explain the origin of different peaks in the ESR origin spectrum of
deuterium
SISIRTA & 3. TH. R Wagd # vefid g ardl = el @ safy @ g o @ wemar 4
R DI |
5- Discuss various bands appearing in the I.R. spectrum of water molecule.
T B3N] & IfaRGd Wagd # IuRerd fafe= srauivoif @ =zt B |
6- Write a short note on finger print region and explain why maleic acid absorbs at higher frequency as
compared to fumeric acid.
R fiie I99 W feuoh e qen arenn o 6 i foigad Rre, haaRe viie | Sea vl &l
JINRT B 2|
7- How would you differentiate between the isomeric hexane and 2-methyl pentane using mass

spectrum?
MY AT BT AT 2— A UeH # S WagfAfd gRT fhd UeR 3R 87
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Section —A(ETS—37)
g —1:— S T 3Mhsl ¥ Variance ST HRI7

Q-1 Calculate variance from following data?

Cl 0-10 10-20 20-30 30-40 40-50

f 5 8 12 7 2

ye —2 (31) — IS gD integer & Sum TAT Square & ATH 30 € AT 8 BT AT ST BN |
Q-2 If the sum of a position integer and its square is 30. Then find the integer?

ue —2(9)—faA T gz B T BT DIV ST BN | 2y+x=7 TAT 3y=2x+5

(b) Find the angle between 2y+x=7 and 3y=2x+5

_r

sin*xcos?x

ye —3i— Hd BRI [

Q-3 Obtain [ ———— dx

sin*xcos?x

ye 3(d) — &Y T function & ford Euler’s TT < |
— A2 it (Y
ﬁ(x,y) = x*y* sin (x)
(b) Verity Euler’s theorem for the function.
— 42 it (Y
%(x,y) = x"y°sin (x)

Section —B(Evs—4d)
Yo—4:— o T MBS Xy XoXgewrmrrerron X, & fore feam f& 5@t y xis &1 Ay & |
Q-4 Forthe data X XoXz..oovivviiniiiinnn.n, X, where is p xis mean.

Q-5 (a) Define mutually exclusive, dependent and independent events.

@) af& x~ B (10,%) ar AT fSEIET T mean T variance Td &I |

(b) if x~ B (10, i) the find the mean and variance of binominal distribution.

Te—6— wfera e forkag—



(1) URFHT U 39D UBR

(1) Hypothesis and its type.

(2) <lga1 &ffw Refifra—a
(2) Level of Significance.
(3) Error & yaR faRau |

(3) Types of error.

10
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Discuss SN*, SN? and SN' substitution reactions mechanism and reactivity with examples?
SN, SN? and SN' srerrasT arffeear franfae v siffharerear @ Serevor Afed THem?
Explain mechanism of Aromatic Electrophilic substitution with respect to halogenations, Nitration

and sulphonation?

WHCH Zeideibfdid URRITUT Bl BAISTHIERYT, ASfSdHR0 Td Heh-ud & ATl THSR |

Explain witting, Aldol and canniyyaro reactions.
fafew, vesial vd SfFoIRT ifAfosar & a9 |

Section- B

Explain E; and E,, elimination reaction.

E, td E, ,uferffmv= amfaferan &1 w9 |

Explain oxidation and reduction reactions with examples?
JMfPTHRT UG e AMAHAT BT ISRV Afed T |
Explain free radical reactions with examples.

—fedma faferar Seexv Afed 9 |

Explain thermodynamic and kinetic controlled products?
JHTSRMNG Td BIRIFCH Prglel IcdIE Bl THIR |

11



