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Question Bank
Section-A
Very Short Answer Type Questions
Q.1) Write name and use of one chemical technique used in Rasshala.

Ans.1) Metallurgy is a technique used widely in ancient period. Tiryak Patana Yantra
was used to purify mercury.

Q.2) Write use of Adha Patana yantra.

Ans.2) It was a modification of the patina yantra, an apparatus used for the sublimation
and distillation.

Q.3) Write use of Koshi yantra.

Ans.3) This yantra was mainly used for extracting minerals from ores. It has a special
furnace with two crucibles.

Q.4) Which element was called as quick silver?

Ans.4) Mercury was called as quick silver in France. Mercury was used as a drug in
ancient time.

Q.5) What are Quantum numbers? Write their names.

Ans 5) Quantum numbers are the integers or constants which are used to specify the
position and energy of an electron in an atom. The condition of each electron can be
fully designated in terms of four quantum numbers named as Principal, Azimuthal,

Magnetic and Spin quantum numbers.

Q.6) What is Principal quantum number.

Ans. 6) It is the most important quantum number as it determines the energy of an
electron and also determines the average distance of an electron from its nucleus. It is
denoted by letter n.

Q.7) What is Zeeman effect?

Ans.7) Under the influence of magnetic field, certain lines in the atomic spectra of
element split up further into a number of lines. This effect is called Zeeman effect.

Q. 8) Write electronic configuration of Cu(29).
Ans.8) 1s%, 2s%,2p®, 3s%, 3p°, 3d?, 4s'

Q. 9) Write name and electronic configuration of an element whose atomic number is
217.
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Ans.9) Atomic number of Cobalt is 27
15, 25%,2p°, 3s%, 3p®, 3d’, 4s?

Q.10) Write de-Broglie equation and also write its one application.

Ans.10)
\_ h _ ___h .
A= ‘mv ~ momentum °

where ‘h’ is the Plank’s constant.

Application: It is used to calculate wavelength of a moving electron around nucleus.
Q.11) What is atomic radius?

Ans.11) Distance of electrons of outermost shell from the centre of the nucleus of an
atom is called atomic radius.

Q.12) Why noble gases have highest ionisation enthalpies?

Ans.11) Noble gases have highest ionisation enthalpies as they have the most stable
electronic configuration.

Q.13) Which has higher ionization enthalpy among oxygen and nitrogen and why?

Ans.13) Because of half filled stable orbitals nitrogen has higher ionization enthalpy
than oxygen.

Q.14) Write name of elements having maximum and minimum electronegativity in the
periodic table.

Ans.14) Cesium (Ce) has the lowest electronegativity (0.79) and Fluorine(F) has the
highest electronegativity in the periodic table.

Q.15) Give two examples for the molecules with dipole moment and zero dipole moment
respectively.

Ans 15) Molecules with dipole moment = H,O, NH3
Molecules with dipole moment = CO,, BF3
Q.16) Write hybridization found in H,O, NHz and PCls.
Ans.16) SP3 hybridization is found in H,O, NHzand PCl;
Q.17) Write the geometry of CH,4 and BeCl, molecule.
Ans.17) CH,- SP? hybridization with tetrahedral shape

BeCl,- SP hybridization with linear shape
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Q.18) Give formula to determine bond order by MOT.
Ans 18) Bond order = Nb-Na/2
Where Nb = Number of electrons in bonding molecular orbital
Na= Number of electrons in anti-bonding molecular orbital

Q.19) Write the magnetic nature of N,, F, and O,.
Ans. 19) N,, F, are diamagnetic in nature whereas O, is paramagnetic in nature.
Q.20) Give one application of bond angle.
Ans.20) Bond angle is used to determine structure and symmetry of the molecule.
Q.21) Give two examples of each Lewis acid and Lewis base.
Ans.21) Lewis acid- BF3, AICI3
Lewis base- NH3, PH3
Q.22) Give two examples of conjugate acid-base.
Ans.22) (i) HCl and CI’

(11) H,0 and H;O"
Q. 23) Give one example of each acidic and basic buffer.
Ans. 23) Acidic buffer- CH3COOH + CH3;COONa

Basic buffer - NH,Cl + NH,OH
Q.25) Write the suitable indicators used in the titration strong acid and weak base.
Ans. 25) Methyl orange and methyl red are suitable indicators for this titration.
Q. 26) Write name and geometry of hybridisation found in ethylene.

Ans. 26) SP? hybridisation is found in ethylene with bond angle 120 degree and shape is
trigonal planar.

Q. 27) Write order of stability of free radicals.

Ans. 27) Tertiary > Secondary > Primary > Methyl

Q.28) Give two examples of nucleophilic and electrophilic reagent each.
Ans. 28) Nucleophilic reagent: OH” RO’

Electrophilic reagent: R*, NO,"

Tele. No. 07552551837 | Website : www.gscbhopal.in | E-mail : hegbsccbho@mp.gov.in Page 4




Question Bank Workshop November 2022 | Govt Dr Shyama Prasad Mukherjee Science &
Commerce College, Bhopal MP

Q. 29) Give one example of substitution reaction.

Ans. 29)
CH, + Cly, — CH,ClL+ HC!

Q.30) Give two examples of reaction intermediates
Ans. 30) Carbocation and carbanion are examples of reaction intermediates.
Q.31) Define enantiomers.

Ans.31) Stereoisomers which are mirror images of each other are called enantiomers.
For e.g., (+) lactic acid and (-) lactic acid

Q.32) Write one difference between ordinary and plane polarised light.

Ans. 32) Ordinary light vibrates in all direction where as plane polarised light vibrates
only in one plane.

Q. 33) Give any four examples of optically active compound.
Ans. 33) Cane sugar, glucose, lactic acid and tartaric acid.
Q. 34) Define diastereomers.

Ans. 34) Stereoisomers which are not mirror images of each other, are called
diastereomers.

Q. 35) What is chiral molecule?

Ans. 35) Molecules who are devoid of any kind of symmetry and does not superimpose
on its mirror image, are called chiral molecules. Chiral molecules possess the property
of optical activity and exhibit optical isomerism.

Q. 36) Why meso - tartaric acid is optically inactive?

Ans. 36) Because of the presence of plane of symmetry, meso-tartaric acid is optically
inactive in nature.

Q.37) Name the mechanism present in Walden inversion.
Ans. 37) SN? mechanism is present in Walden inversion.
Q. 38) What is rate of reaction?

Ans. 38) Change in the concentration of reactants or products in unit time is called rate
of reaction.

Q.39) Explain why catalyst increases the rate of reaction?
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Ans. 39) Presence of catalyst decreases the activation energy of a reaction due to which
rate of reaction increases.

Q. 40) Give one example of a reaction with order 1.

Ans. 40) In thermal dissociation of nitrogen pentaoxide, the order of reaction is 1.

Q. 41) Which step is called rate determining step of a chemical reaction?

Ans. 41) The slowest step of a chemical reaction is called the rate determining step.

Q. 42) Give an example of zero order reaction.

Ans. 42) Photochemical reaction between acetone and bromine is a zero-order reaction.
CH3;COCHz+Br;——» CH3COCH,Br + HBr

Q. 43) Write Arrhenius equation.

Ans. 43)

—Eg
k = rate constant

A = pre-exponential factor

Ea = activation energy (in the same units as R*T)
R = universal gas constant

T =absolute temperature (in Kelvin)

Q. 44) Define activation energy.

Ans. 44) Minimum amount of energy required by a reactant molecule to cross over the
energy barrier is called activation energy.

Q. 45) Give one example of second order reaction.
Ans.45) Saponification of an ester is an example of second order reaction.

CH3COOCHs + Nkt CH3;COONa + C;HsOH
Q. 46) Give two examples of strong and weak electrolytes respectively.
Ans. 46) Strong electrolyte: NaOH, KOH

Weak electrolyte: NH,OH, CH;COOH

Q. 47) Give two examples of salts formed by strong acid and weak base.
Ans. 47) NH,Cl and FeCl;

Q. 48) Give the formula for degree of hydrolysis.
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Ans. 48) Degree of hydrolysis
h = Number of moles of hydrolysed salt/ Total number of moles of salt taken
Q. 49) Give two examples of salts which are not hydrolysed.
Ans. 49) BaSO, and PbSO,
Q. 50) Write the ionisation constant for water molecule at room temperature.

Ans. 50)At room temperature, which is 25°C, the value of the water ionization constant
comes out to be 1.00 X 10" mol2 dm~¢.

Section- B
Short Answer Type Questions

Q.1) Draw the diagram and applications of Sevdani yantra and Patana yantra.
Q.2) Metallurgy is an oldest tradition of India. Explain it.
Q.3) Discuss Aufbau’s principle along with its limitations.
Q.4) Discuss Hund’s rule of maximum multiplicity with example.
Q.5) Write four quantum numbers of the following’

(a) Seventh electron of fluorine

(b) Sixth electron of oxygen
Q.6) Calculate effective nuclear charge experienced by last 2p electron of nitrogen.
Q.7) Why atomic radius of noble gases is largest?
Q.8) Why is first ionization enthalpy of nitrogen high? Explain.
Q.9) Write four characteristics of ionic bond.
Q.10) Explain application of Born Harber cycle with example.
Q.11) What are the limitations of valence bond theory?
Q.12) How is Bronsted Lowry concept is more useful than Arhenius concept?
Q.13) What is indicator? Explain acid-base indicator.
Q.14) Give example of strong acid-strong base neutralization curve with diagram.

Q.15) Explain SP? hybridization with suitable example.
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Q.16) Explain why?

(a) Methyl amine is more basic than aniline.

(b) Alcohlic KOH is more basic than aqueous KOH.

Q.17) Explain electrophile and nucleophile with suitable example.

Q.18) What is the difference in meso compound and racemic compound?
Q.19) What is racemisation? Write two methods of resolution of racemic mixture.
Q.20) Give R/S nomenclature of following-

(a) 2-chlorobutane (b) Bromo chloroiodo methane

(c) Glyceraldehyde (d) 2-hydroxy butanoic acid

Q.21) Distinguish between order and molecularity of reaction with example.
Q.22) Explain peudo-order reactions with examples.

Q.23) Write notes on activated complex.

Q. 24) Explain ionisation constant.

Q. 25) What is solubility? Write factors affecting it.

Section-C

Long Answer Type Questions

Q.1) Describe chemical techniques used in ancient India in detail.

Q.2) Write an essay on contribution of ancient Indian scientists to modern chemistry.
Q.3) Explain Bohr’s atomic model. Write its limitation also.

Q.4) Derive de-Broglie equation and explain the difference between wave and de-
Broglie wave.

Q.5) State Heisenberg’s uncertainty principle. Obtain a mathematical expression for the
principle. What are its limitations?

Q.6) What is ionization enthalpy? Explain factors affecting it. Why second ionization
enthalpy is more than first ionization enthalpy.

Q.7) What is effective nuclear charge? Explain method of its calculation by Slater’s
rule.

Q.8) Explain Fajan’s rule with example and give its applications.

Q.9) Describe importance of hybridisation in valence bond theory.

Q.10) Write short notes on-

(a) SP*d and Sp°d? hybridisation

(b) Valence shell electron pair repulsion theory (VSEPR)

Q. 11) What is molecular orbital theory? Draw molecular orbital energy diagram of N,
and O, molecule on the basis of MOT.

Q.12) What do you understand by lewis acid and base? Describe with proper examples.
Give uses and limitations also.
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Q.13) What is pH? Explain buffer solution. Derive Henderson’s equation.

Q. 14) Explain resonance in detail with suitable examples. Discuss resonance energy and
applications of resonance.

Q. 15) Describe types of organic reactions in detail with the help of suitable examples.
Q. 16) Write short notes on-

(a) Hyperconjugation

(b) Carbocation

(c) Carbanion

(d) Inductive effect

Q.17) Describe geometrical isomerism with suitable examples.

Q.18) Discuss elements of symmetry in detail. Give examples also.

Q. 19) What is conformation? Describe conformational analysis in ethane or
cyclohexane.

Q. 20) What is order of a reaction? Describe zero order reaction with two examples and
derive a formula for rate constant.

Q. 21) What do you understand by reaction velocity? Describe the factors influencing
the rate of a reaction.

Q.22) How can you prove that half-life period of a first order reaction does not depend
on the initial concentration of the reactant.

Q. 23) Define degree of ionisation. Describe factors affecting it.

Q. 24) What is salt hydrolysis? Explain hydrolysis of each type of salt.

Q.25) Discuss common ion effect in detail. Write its applications also.
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Q.1) THATAT & TIF g aATAT T TETIET qoheileh T AT T ITART forram)

SAL1)GTg FH T HTA § ATTH & & ST T AT FTAT TH T 1T 1 & FLA 6 (¢ [ada
ST I HT TIRT FRIT SITaT =m

Q.2) FLTIETET FT I7E e

Ans.2) 9g TRATIT FT TH AT AT, TH ISTHLOT FSTHhT START 37 a1 At 5 s sreae & g
STaT B

7.3) Frefa 1 sy e

Ans.3)3H a5 FT STANT Y& & & FI&H! § @ Faree & g fBFFar smar am za@d9 @ e § 99 &
s stgt 1

Q.4) g g # e Reaw Fgr srar ar?
Ans.4) %iE § I FT fo Rea< F77 STTaT 9T IT=0e F1er § I H TART Sy F & # & swar am
Q.5) FieH FIX FT A g ? 37 917 gy

I 5) Fiew deart qurts AT fRui § et ITamr aeam # goretq £ Rafy sk ot A Affe s+ ¥
g T STar 81 A% st B Rafa F fiftuw, swftqae, e six foaT gpien g F et & @
TG & AT foRam ST T &

Q.6) TSfRaer Fiew d9T w7 8l

I 6) IT HIH AEAYT! FieH HE&AT § FAI1h Tg Teh TAFEIT ol Holl METT HAT & A 39 & ATCNE d Th
T Al sirad g0 | RaiiRa St gis8sra n g Aeha B smar 8

Q.7) ST T FTE?

Ans.7) IR & F TWTT §, T & THTY] SAFT § FF L@TU SN Hs LT3 § [QAA1a aF STl § 159 T91E
FT ST THTH FgT ST

77 8. Cu(29) F1 Ferwreife fA=me Rl

I9L.8) 152, 25%,2p°, 35, 3p°, 3d?, 4s’

9) € e FT ATH X s fA=ame forfee et gy @1 27 8
IL.9) FaTeE F TV FewT 27

1s?, 2s%,2p°, 3s?, 3p®, 3d’, 4s?
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Q.10) S-sivlt gefwor fofeT aur sasr us sy off e
3T 10)

my momentum ©

where ‘h is the Plank’s constant.

ATIANT: THHT SYART ATINE F AT AL ATAATT FAFL T TETRE HiY TUET e F forg FBraw Sar g1
Q.11) TETYESITFTE?

Ans.11) TIHTV] F ATINE F hx & TE TG FAT & TAFLIAT il T T ITATY] FHAqT FgT AT€T )

Q.12) IFE 4T Ft drEAT Tt qad q1aF F4l g g2

Ans.11) SFE AT it AT TR Ga9 ATAF it § FATH STH qa9 (U g =F S giar gl
Q.13) SFRAS o ATggIoT A fhaeht s et st gt & st i ?

Ans.13) 3a WX R Ferahi F FTX0 ATIEIS Ht AT Traredt StRfter & ofg gt |

Q.14) Ta I # ATSHAH S FATH A=A T FITHEHAT AT qedl 6 A7 |

Ans.14) srad g # HHET (Ce) F FAsqa Fomersrar a4 w7 (0.79) § i w10 (F) it e
FRUTCHHAT G AT g

Q.15) FH: g el 3 ST foega swepet arer s(vpE & forg <1 SemRTr v
ST 15) fage ™ &1 % &1 o) = H,0, NH;

fagra st ater 319y = CO,, BF;
Q.16) H,0, NH,3fX PCl, & 973 ST9 aTer ®eheor st ferfRray

Ans.16) SP* €T H,0, NH; 3T PCly & qram ST §
Q.17) CH, 3fiX BeCl, 31 #it sarfafa forfera

Ans.17) CH,- 3ITRES ST & |1 SP* Hahaur

BeCl,- IR =T ¥ 91 wadY Hor

Q.18) MOT g dive e Reifa 7 F g g St
3T 18) Five A€ = Nb-Na/2

gt Nb = sier srorfa weftr § goraei=t it dear

Na = f-aifeew s wefiw & soeit 6 e
Q.19) N,, F, 3% O, Fit Jahia T e
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ST 19) N, F, T & wR<eHia & TafF 0, sggadia w56 ¥ &)
Q.20) & T FT T SATIANT |
Ans.20) FE FI FT STANT S F T ST THEar 1 Raiia w0 F R B smar &)
Q.21) = TS ST F2H a9 & IU-aT IITEL 3|
Ans.21) =9 Ti¥E- BF;, AlCI;
q2qa9- NH;, PH;
Q.22) S FTFA-ATT & I IZTEL |
Ans.22) (i) HCl and CI’
(1) H,0 T H;0+
Q. 23) TIAF FFAT AT AT THT FT TH I |
ST, 23) FRAT THT- CH;COOH + CH;COONa

f8® THT - NH,Cl + NH,OH

Q.25) I9 A 3T T ST ATHTIT A START T AT AT ITYF Fohaah o |

I 25) Hromse AR S HroTes & 56 SAgaTaT & forg SuRh dohd s g |

Q. 26) THEAAT F 91T T AT FREoT T A0 T AT vl

ST, 26) TR & SP?waur 120 fRft 3 sewraivr & T ITAT STET § SR AR i e @)
Q. 27) 76 Foi1 st ot 1 w0 e

IR, 27) THIF > AreatwT > yratwTw > Fursa

Q.28) TAF F Y(FAATHIAH ST TAFEITRITH AWHAF % T SIELT |

SR, 28) fFAA TR ATHFHF: OH, RO’

AT Thter wfaE: RY, NO,”

Q. 29) FfaesTas wRAfHET T T ST 2

ST 29)

CH, + Cly — CH3Cl + HCI
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Q.30) stfwfaT weaedT & 21 Sarex |
I, 30) FTETHRETIAT ST FTAATAT SATATHAT HeAaAT & IITELT B
Q.31) sRfew= TamEEt (sifteme) S afoarg w3

Ans.31) T TEHE ST T g A T ST, AR Fgena g1 39w F g, (+) AfFew ofiw
i (-) df= T

Q.32) |TETRT 3K AT ALET TH1T | T i< )

S, 32) ATHTIOT THTL THT X1 § 97 FHLAT § STah THAA GATHT TR HAd Th I A 9 HLAT gl
Q. 33) THTT FFHT A *F Fs 9T IS <)

ITR. 33) GHI, TEIS, ATaeF URE i TR T

Q. 34) SEERARY FT 7feariT F

IR 34) FRFEAEEE S TF @ A AT T/ T 8, SHERAAE FgA1d gl

Q. 35) SEuTAT ST FT §?

I, 35) 310y ST faRet Sty i aHEIar & WRT I § S AT g9 A X AT 9 i g,
AT V] FEATS §| TTHAT TN F Sver THERAAT T 7 ST § A< A esher qorewar w=fda w2 €

Q. 36) meso - tartaric acid w&rer AfSET 77 82

3L, 36) GHETAT & q« (v At Afwd) ff sulRafa F s, e e s [fter g1
Q.37) AT TFa€ | HIS[E G & AT J4qTU

I, 37) ATee TET & SN’ 9 Hiv[E gl

7. 38) stfwfrar fr x FT |2

ST, 38) THTE G F ATFTHT AT STt it Tisar A qRads #r s i =% wgr Smar |
Q.39) ATEAT F. [ ITTH ATWHRAT HiT T HT FT qETQAT 872

I, 39) I T ITFRATT SATHTHAT H AIHIT FAT &0 7 FT AT & S HIXOT ATAHAT T 3T 98 ATAT
&

Q. 40) 97 e TTHFAT FT TH I3TE 2N

I 40) ATZISA YeTSHaFTSE & S e #, stfafrar & wife 1 gt 81
Q. 41) e =T i qETERE ST #1 3< Raior 9 Fgr smar 8?2

I, 41) TETEAE FTNORAT F a9 €3 =7<or Ay < Feier =t wEr S @)
Q. 42) ST si<x e T T ST < |
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I, 42) THEA 3T SHIT & S Tpreraa T Afutwar us g Fife S affmar g1
CH;COCH; + Br, === (CH,COCH,Br + HBr
Q. 43) s g Tl iR
3. 43)
k= Ae%

= rate constant

= pre-exponential factor

SRS

e

= activation energy (in the same units as R*T)

= universal gas constant

N

= absolute temperature (in Kelvin)

Q. 44) FfFFT AT FT gRATRT F)

S, 44) ST AIUT HT TR FA & g T vfafaarehe v gy srasgs ST it gAaq ATAT F qiHI00
eIl gl SITaT &

Q. 45) RfrRRRaRfRmETTEsTETR)
Ans.45) TEX FT dqifAfheer (T fadir fife i sffea 1 o Saer 2
CH;COOC,H; + NaOH smm==——=y CH;COONa + C,H;OH
Q. 46) Y9 X TAA SAFEIATIEH o &l IATL <
3T 46) YO geagiaTse: NaOH, KOH
3o gAFedrge: NH,OH, CH;COOH
Q. 47) I A= T FEA AT T 9 a1 AGVI & QT SETEL T
ST 47) NH,Cl 3T FeCls
Q. 48) gresifaray i =Bt F o = &)
ST, 48) grEg oy #t =t
h = FIESIATESE TG F Hieq i G/ T 7T FG7 F T T FT G€4T
Q. 49) T& AT F I IITEL AT AT STt Ao TG 21 gl
ST, 49) BaS0O, 3T PbSO,
Q. 50) FHX F FTIATT T ITHT F A F Forg swareiaor feagi= R
I, 50) FHAX F qUIATE 9T, S 25 =y afcaaw €, s smahia<r Ra<is &1 A/

1.0 X 10™mol’dm=¢ 11171 (11117
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gs- (3)

Y STOT T
Q.1) FIITET i TSI FT ARG qATU T ATIINT FqT0|
Q.2) &g FH AT T g AT IR g1 T THEATH
Q.3) et % Rrgia i T@ & st o ==t
Q.4) ITEI F AT & F ATIHRAH TgAdT & [+a8 I 4T H
Q.5) fRefafed & g = sier ded ot

(@) TG FT 9TaaT TAEET
(b) AT T ST TARIT

Q.6) AT #F SATAW 2p TAFEIT GRT ATAT FRT T T TTHT Srarer T T0ET H:3)
Q.7) SFe f4T & geAT Brear ged T F=4 e §2
Q.8) ATEZIS T TH AEAT Tl I 41 grdT §? THLATIQY
Q.9) smafae g &t 9 Forward Frfem)
Q.10) ITEI & | SIS AT el & ATIANT it 1T H)
Q.11) 3" FiT Fgia i €HTE F1 §?
Q.12) FEETT AT T AT A FTCSTA FTLTIOT H4 SA{EF ITAR(T 8?2
Q.13) Hhas (EfRHeX) HT§? TA-FTX g% &I GHATSU
Q.14) @ & T TIA AFA-aA AT IATHTATHRLUT Teh HT IS |
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Tele. No. 07552551837 | Website : www.gscbhopal.in | E-mail : hegbsccbho@mp.gov.in Page 16




Question Bank Workshop November 2022 | Govt Dr Shyama Prasad Mukherjee Science &
Commerce College, Bhopal MP

Q. 16) 1€ Ty fore-

(1) JTETR AL

() FTET FerT

(CUEIEEIRES

() ERARF g (797T)

Q.17) ITYF IITEIUN F AT SATHA T THTIIGAT T F0T F)

Q.18) TufAfY ¥ Tt X A & ==1 w31 Iargr ff v

T. 19) I (F-HAET) FIT §? SATATHTSFAT g0 A G0 FAFwor &1 Fuie fifvrw

Q. 20) SAFSTFAT it FIfE FAT §? 2T IS F 1T YT FITC it SAATHAT FT i Frfore e < R &
fore o sges fifvm)

. 21) srfrferar v & sro T gwera € ? sfwfEaT f @ f 1 vl w9 a w1 F 1 9w

Q.22) AT I FH ATET F THd 5 (9 TIH HITE T ATRAT FT e ST HTA SATHHTE T TIF Figar 9
i =gt war

Q. 23) IrFefrRTer Y FfE A TRATT FX T TATFAT FA TT FTLRE HT FUA HIOQ
Q. 24) TGV FIESIATEAH (FTAATHE) FAT §? TAF THL & AU & IS AT HT GHATITN
Q.25) AT @ THIE (FIAT AT THF) I A & F=91 w2 3806 ST off

Tele. No. 07552551837 | Website : www.gscbhopal.in | E-mail : hegbsccbho@mp.gov.in Page 17







Question Bank Workshop November 2022 | Govt Dr Shyama Prasad Mukherjee Science &
Commerce College, Bhopal MP

B.Sc. Ist Year
CHEMISTRY- MINOR
(BASIC ANALYTICAL
TECHNIQUES)

Dr. Anita K

(Assitant Professor)

Career College, Bhopal

Tele. No. 07552551837 | Website : www.gscbhopal.in | E-mail : hegbsccbho@mp.gov.in Page 18




Question Bank Workshop November 2022 | Govt Dr Shyama Prasad Mukherjee Science &
Commerce College, Bhopal MP

QUESTION BANK
SECTION-A
VERY SHORT ANSWER TYPE QUESTIONS

1. Write general equation of a straight line
Ax+by+c=0
2. What is differentiation?
The process of finding the differential coefficient is called differentiation
3. What are maxima and minima?
Maxima and minima are known as the extrema of a function. Maxima and
minima are the maximum or the minimum value of a function within the given
set of ranges. For the function, under the entire range, the maximum value of the
function is known as the absolute maxima and the minimum value is known as
the absolute minima.
4. Integration of tan X is:
Integration of tan x is equivalent to log |sec x| + C.
5. X=log32/log4, calculate the value of x
Rewrite the equation as
x=l0g4(32)
x=log4(32)x=log4(32)
Logarithm base 4 of 32 is 5/2
X=25
6. Integrate X"
X" dx = xX™D [ (n+1) + ¢

7. Plot a graph to show Boyles law: between P and V

ssure vs volume

Volume

8. What is the difference between accuracy and precision?
Accuracy and precision are both ways to measure results. Accuracy measures

how close results are to the true or known value. Precision, on the other hand,
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measures how close results are to one another. They’re both useful ways to track
and report on project results.

9. What is a mole?
One mole of a substance is equal to 6.022 x 102 units of that substance (such as
atoms, molecules, or ions). The number 6.022 x 102 is known as Avogadro's
number or Avogadro's constant. The concept of the mole can be used to convert
between mass and number of particles.

10. What is empirical formula?
An Empirical formula is the chemical formula of a compound that gives the
proportions (ratios) of the elements present in the compound but not the actual
numbers or arrangement of atoms. This would be the lowest whole number ratio
of the elements in the compound.

11. Explain stoichiometry?
Stoichiometry refers to the quantitative study of the reactants and products
involved in a chemical reaction. The word stoichiometry is derived from the
Greek word “stoikhein” meaning element and “metron” meaning measure.

12. Write two methods to rectify errors
1. By calibration of the instruments
2. By using independent methods of analysis

13. What do you mean by significant figures
Significant figures are the number of digits in a value, often a measurement, that
contribute to the degree of accuracy of the value.

14. What is molarity?
Molarity is defined as the moles of a solute per liters of a solution. Molarity is
also known as the molar concentration of a solution.

15. What is median?
A median is the center value of a given list of observations when arranged in an
order.For example, a list of observations is 33, 55, 77, 22, 11.Arranging in
ascending order, we get:
11,22,33,55,77.Hence, the median is 33.

16. Define: ROM and RAM

Tele. No. 07552551837 | Website : www.gscbhopal.in | E-mail : hegbsccbho@mp.gov.in Page 20




Question Bank Workshop November 2022 | Govt Dr Shyama Prasad Mukherjee Science &
Commerce College, Bhopal MP

RAM is a form of computer memory that can be read and changed in any order,
typically used to store working data and machine code. ROM is a type of non-
volatile memory used in computers and other electronic devices.

17. What is excel?
Excel is a spreadsheet program from Microsoft and a component of its Office
product group for business applications. Microsoft Excel enables users to
format, organize and calculate data in a spreadsheet.

18. What is programming?
Programming is the process of creating a set of instructions that tell a computer
how to perform a task. Programming can be done using a variety of computer
programming languages, such as JavaScript, Python, and C++.

19. What are digital computers?
Digital computer isa device capable of solving problems by processing
information in discrete form. It operates on data, including magnitudes, letters,
and symbols, that are expressed in binary codei.e., using only the two digits 0
and 1.

20. What is DO’S?
A DOS, or disk operating system, is an operating system that runs from a disk
drive.

21. Write three useful programs of windows?
Microsoft Excel.
Microsoft Word

Microsoft PowerPoint.

22. Write four uses of MS power point

1. Create presentations from scratch or a template.

2. Add text, images, art, and videos.

3. Select a professional design with PowerPoint Designer.

4. Add transitions, animations, and cinematic motion.

23. Write about short keys F2, F5, and F7 used in Microsoft excel

F2 — Allows you to rename a selected file or folder.

F5 — Allows you to refresh or reload the page or document window.
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F7 — Used to spell check and grammar check a document in Microsoft Apps (e.g.

Word).

24,

25.

26.

27.

28.

29.

30.

31.

What is equilibrium constant?

The equilibrium constant (denoted by K¢) of a chemical reaction at equilibrium
can be defined as the ratio of the concentration of products to the concentration
of the reactants, each raised to their respective stoichiometric coefficients.

Write relation between Kp and Kc

Ko And K are the equilibrium constant of an ideal gaseous mixture. K, is
equilibrium constant used when equilibrium concentrations are expressed in
atmospheric pressure and Kcis equilibrium constant used when equilibrium
concentrations are expressed in molarity.

Kp= K¢ (RT)*"

What is the relation between free energy and equilibrium constant?

The relationship between free energy change in a reaction and the corresponding
equilibrium constant, Kc is AG=RTInKc.

Write Le-Chateliers Principle

Le Chatelier's principle states thatif a dynamic equilibrium is disturbed by
changing the conditions, the position of equilibrium shifts to counteract the
change to reestablish an equilibrium.

Define active mass

Active mass is defined as the molar concentration ie. number of Gram-moles per
litre.

What is Vant Hoff isochor?

An equation formulated by Van't Hoff for the variation of equilibrium constant
with temperature. (d loge K)/dT=AH/RT ?, where K is the equilibrium constant,
R is the gas constant, T is the thermodynamic temperature, and AH the enthalpy
of the reaction.

State law of mass action

The law of mass action states that the rate of a chemical reaction is proportional
to the product of active masses of the reactants.

Write the conditions for the manufacture of SO; from SO, and O,
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Sulphur dioxide and oxygen (from air) are mixed in the ratio 1:1 by
volume. Temperature is maintained at 400-450°C and pressure at 1-2
atmosphere.

32. What is Law of chemical equilibrium?

Law of chemical Equilibrium® states that the ratio of product of concentration
of. products to product of concentration of. reactants, each term raised to power
of their stoichiometric coefficient in the balanced chemical reaction

33. What is chromatography?

Chromatography is a process for separating components of a mixture. To get the
process started, the mixture is dissolved in a substance called the mobile phase,
which carries it through a second substance called the stationary phase.

34. What is the difference between adsorption and partition chromatography?
Adsorption chromatography separates compounds by adsorption while partition
chromatography separates compounds by partition Chromatography consists of
two phases namely mobile phase and stationary phase. The stationary phase of
adsorption chromatography is in a solid state while, in partition
chromatography, the stationary phase is in a liquid state.

35. What is elution?

The process of extracting a substance that is adsorbed to another by washing it
with a solvent.The substance used as a solvent in elution is called an eluent.

36. Write principle of paper chromatography
The principle of paper chromatography is partition. In paper chromatography
there are two phases one is the stationary phase and the other is the mobile
phase. Here, water trapped in the paper acts as the stationary phase and solvent
acts as the mobile phase.

37. What is Rf value?

The Rt (retardation factor) value is the ratio of the solute's distance travelled to
the solvent's distance travelled.

38. What is the principle of ion- exchange chromatography?

The molecules separated on the basis of their charge are eluted using a solution
of varying ionic strength. By passing such a solution through the column, highly
selective separation of molecules according to their different charges takes place.

39. What is chromatogram?
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The pattern formed on an adsorbent medium by the layers of components
separated by chromatography or a time-based graphic record (as of
concentration of eluted materials) of a chromatographic separation.
40. Write two applications of paper chromatography?
1. To detect the contaminants in drinks and foods.
2. Toexamine the reaction mixtures in biochemical laboratories.
41. Write different types of HPLC?
Normal Phase HPLC
Reverse Phase HPLC

lon Exchange HPLC
Size Exclusion HPLC

42. Define beer lambert’s law?
The Beer-Lambert law states that: for a given material sample path length and
concentration of the sample are directly proportional to the absorbance of the
light.

43. Which electronic transition is found in alkene?
m— 7 transitions

44. What do you mean by chromophore and auxochrome?
Chromophores are molecules in a given material that absorb particular
wavelengths of visible light, and in doing so confer colour on the material.
An auxochrome is a functional group of atoms attached to the chromophore
which modifies the ability of the chromophore to absorb light, altering the
wavelength or intensity of the absorption.

45. What is absorbance?
Absorbance (A), also known as optical density (OD), is the quantity of light
absorbed by a solution. Transmittance is the quantity of light that passes
through a solution.

46. What is Hooke’s law?
Hooke's Law states: the vibrational frequency is proportional to the strength of
the spring; the stronger the spring, the higher the frequency. the vibrational
frequency is inversely proportional to the masses at the ends of the spring; the
lighter the weights, the higher the frequency.
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47. What is molecular vibration?
A molecular vibration is a periodic motion of the atoms of a molecule relative to
each other, such that the center of mass of the molecule remains unchanged.

48. Define infrared spectrum?
Infrared (IR) spectroscopy is an absorption method widely used in both
gualitative and quantitative analyses. The infrared region of the spectrum
includes electromagnetic radiation that can alter the vibrational and rotational
states of covalent bonds in organic molecules.

49. What are electromagnetic radiations?
Electromagnetic (EM) radiation is a form of energy that is all around us and
takes many forms, such as radio waves, microwaves, X-rays and gamma rays.
Sunlight is also a form of EM energy, but visible light is only a small portion of
the EM spectrum, which contains a broad range ofelectromagnetic wavelengths.

50. What is bathochromic shift?
Bathochromic shiftisa change of spectral band position in the absorption,
reflectance, transmittance, or emission spectrum of a molecule to a longer

wavelength (lower frequency).

Section-B

SHORT ANSWER TYPE QUESTIONS

1. Derive formula to determine differential coefficient of sum and difference of
twofunctions

2. Determine slope and angle with X-axis of straight line passing through points

(2,3) and (4,-5)

Explain importance of analytical chemistry with examples.

What do you mean by F-test and T- test?

Explain limiting reagent. What is its importance?

What are input devices? Describe two input devices used in computer.

N o g &~ w

What are the following:
a) Optical mark reader and sensor
b) Bar code and code reader
c) Operating system
d) Memory unit
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8. Which operationsare possiblein ALU?

9. What isthe main function of power point software?

10.
11.
12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.
23.

24.

25.

2.

Prove that Kp=Kc (RT)An?

What is chemical potential? Write its applications?

Explain with reason: -

A) Formation of ammonia by Haber’s process takes place at high pressure.

B) A weak base becomes weaker in the presence of its own salt.

What is the effect of decreasing pressure on the following system?
2C+0,— 2CO

Explain dependence of chemical equilibrium on temperature?

What is TLC? Describe in short.

What is adsorption chromatography? Explain.

Write uses and advantages of gas chromatography.

What is the importance of Rf value? How it is determined? Write factors

affecting it.

Write mechanism of adsorption separation.

Derive expression for the different energy levels of simple harmonic diatomic
oscillator.
How Amax Values of open chain and cyclic dienes are determined by

Woodwardfieser rule?

Explain stretching vibration and bending vibration.

How will you identify the functional groups -OH, -CN, -NH,, and =C=0 with the
help of IR spectroscopy?

How the concentration of unknown solution is determined by ultraviolet
spectrum?

Explain bathochromic shift and hypochromic effect.

Section-C
LONG ANSWER TYPE QUESTIONS

Calculate using logarithm
a) 306x6.1
b) 3.017/9.63

Calculate on the basis of partial integration
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12.
13.

14.

15.
16.
17.
18.
19.
20.
21.

22.
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a) xlogx
b) x%*
c) x"logx
d) x° cos x? dx
Define errors. What are absolute and relative errors? Classify errors occurs in

analysis with example.

Explain:- Standard deviation, Average deviation, Millimole, Normality
Calculate:
a) Mole fraction of urea when 6g of urea is dissolved in 72g of water
b) The molecular formula of the organic compound which contains
C=80%,H=20%. Vapor density of the compound is 15.
Explain applications of computer programming
What is linear regression? How is x-y plot executed with its help?
Write short notes on: MS word and MS excel.
Explain windows in brief.

. Derive AG’=-RT log K?
11.

What is chemical equilibrium? Explain law of equilibrium and derive equation
for equilibrium constant.
Derive expression for van’t Hoff’s reaction isotherm?
What is Le-Chatelier’s principle? Explain its application on chemical
equilibrium for manufacturing of ammonia by Haber’s process?
What is chemical potential? What is its relation with chemical equilibrium?
Write its applications.
Explain Flash chromatography and Chiral chromatography in detail.
Explain different types of techniques of paper chromatography.
Explain high performance liquid chromatography with examples.
How water softening is done by ion-exchange chromatography?
Explain column chromatography with examples.
What do you understand by UV and IR spectroscopy? Discuss their applications
How can you differentiate between the following with the help of IR spectra?
a) Aliphatic and aromatic C-H stretching
b) Aldehyde and carboxylic acid

Explain Woodward — Fieser rule for organic compounds.
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23. Write short notes on electronic energy transition and spin- spin coupling.
24. Explain the following
a) Anthocyanins
b) Base peaks
c) Effect of conjugation
d) Blue and red shift
25. Give the different electronic transitions in UV region. Arrange them according

to increase order of energy.
STT e W1 &
1. 93 @1 F7 TR g fofem
Ax + By +C =0
2. AT | T B2
SAHVT ATT HLA hl TIHAT I FTHAT Fad o
3. 83T sik MRAT FAT 2

AT i AT & FF9 & THFRHT & €4 H M7 A@T AT K
AfRwT fRw 1o @2 & dwrei & Wi B s F1 stdsraw a1 =Eaw W
SIHFe F forg, et Soft & siaeta, waee & sttesad 919 & qui e &
& H STAT ATAT § S LATH JTF il T FATH 6 T H ST 14T g

4. tan x FT GHATHAT &

tan x T GHTHAA log |sec x| + C

5. X = log32/log4, x & /T &l TUET FHY
& &7 § gHtewcor o {6 ford

T = 137 4 (32)

x=log4(32)x=log4(32)

32 T TRV MR 45/2 §
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X=2.5
6. TR T T THIFd H
X" dx = x"V [ (n+1) + ¢

7. 9079 F e i e & forg o av% g9 p ey F e

8. TYTAAT i TRYLEAT & AT (A< §?

FYTIAT 3T TRELSAT AT gF TRUTHT T ATAA & qLh 5| TATHAT AT9AT §
g |5l AT 1T 719 & fhad w4« g1 @0 A, TREEar I8 "radt g &
R T& g & fFaq Q9 gl T RIS aRomET i ¢ we siX R
LA & QAT START TF g

9. {I T §?

T gerl T UF Wi S9 9S™ #i¥6.022 x 102 THTSAT (S TIHTIL, A AT
AMAT) F IEL JAT BIEEAT 6.022 x 102 FHT FANTRT FAT AT AN R
F Y H AT ATAT IHTA it ATHTIOT T STINT TSAHTT AL FOIT Y F&AT
fi= gRafda F@ & forg [T sim awar 81

10. SIS T FIT &2
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AT (ATAT) TAT & AfheT JTeafass @ AT AT TIATUE il SHAIEIT Tl Hdl
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11. TIHIHTATA (Stoichiometry) FT SATEAT HL?
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Stoichiometry T& TE™M® gfafdFar & e sifSrrel it STmel *
ATATHT ALTIAT Fl GaWd FLAT gl Lrehdd et fiF gk "wefas |
foraT T g ot o1 @ a< ST "HI" v o 7w g
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11,22,33,55,77 | q: HIETHT 33 |
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AR 9T T 327 iR 7efie e 1 &I F F forg g &3 St )
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18. THTHHIT AT 3 ?
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AT Tt aTfAer 8, S f ST e § oAk R STq g, I A 3OS 0
A 1 FT STINT FLd g

20.DO'S T §?
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(iii) ATTHETTE qTaCETL|
22, THUH TaUTEE & I ST frfere:
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(iii) PowerPoint fRFTEAY % 9T T& Y9a< R*¥Te A
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I F2 - 3UPI fHdl TGaf=a wIsd a1 WicsY &1 AT dGad DI
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ww  F7 - Microsoft Apps (ﬁﬁ Word) ﬁmmﬁaﬁﬁh\’rﬁ?
HTHI Sig & g SUART fvar sirar 21
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Very Shot Answer Type Questions
i T STOT IF

1. The main important reactions given by benzene and its derivatives are:
Ans : Electrophilic addition reactions

2. How does —-NH; group act in electrphilic aromatic substitution reactions :
Ans : 0—and p - directing

3. NHjsis electrophile or nucleophile?
Ans : Nucleophile

4. Which type of reaction is formation of alkene by dehydration of alcohol?
Ans : Elimination reaction

5. The addition of halogen on alkene is which type of reaction?
Ans : Electrophilic addition

6. What is Wolff — Kishner reducing agent?
Ans : NH2-NH2/C2H5ONa

7. What is Wilkinson’s catalyst ?
Ans : [(PPh3);RhCI]

8. The reduction by LiAlH, is done in the presence of which solvent?
Ans : Ether

9. How will chlorophyll act in photosynthesis?
Ans : Photo-sensitizer

10. What is the hybridization of carbon in benzene?
Ans : sp

11. Which bond is present between magnesium and other in Grignard reagent?
Ans : Coordinate Bond

12. Which product is formed on epoxidation of cis-alkene?
Ans : Cis — epoxide

13. Which transition is seen in methane molecule?
Ans : 6 Do*

14. How many molecules of aldehyde can be reduced by one molecule of sodium
borohydride (NaBH,)?
Ans: 4
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15. In which pericyclic reaction, there is migration of ¢ bond?
Ans : Sigmatropic rearrangement

16. Which transition occurs in internal conversion?
Ans : S, 2S;

17. Which organic compound undergo Norrish type | reaction?
Ans : Carbonyl compounds

18. Who proposed photo — chemical law of equivalence?
Ans : Einstein

19. Which product is formed by heating benzene with acetyl chloride in presence
of anhydrous AICI3?
Ans : Acetophenone

20. Which product is formed on nitration of nitrobenzene?
Ans : m — dinitrobenzene

21. How many 7 electrons are present in CgHg?
Ans : 6

22. How many ¢ and 7 bonds are present in Acetylene molecule?
Ans : 2 w and 3 ¢ bonds

23. Which type of reaction occur when halogen react with alkene?
Ans : Electrophilic addition

24. \What is the chemical formula of NBS?
Ans : C4H4BrNO,

25. Which product is obtained by the reaction of acetaldehyde with Zn — Hg and
HCI?
Ans : CH; — CH3;

26. Write relationship between frequency and wavelength?
Ans : v=hc/A

27. What are the two basic laws of photochemistry?
Ans : 1. The Grothus — Draper’s Law
2. The Stark — Einstein’s Law of Photochemical Equivalence

28. What is one Einstein?
Ans : Energy of 1 mol of photon of radiation

29. How are Pericyclic reactions classified?
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Ans :

1. Electrocyclic Reactions
2. Cycloaddition Reactions
3. Sigmatropic Reactions

30. Light of which wavelength is responsible for photo — chemical reactions?
Ans : 2000 — 8000 Ae°

31. Write five examples of negatively charged nucleophiles?
Ans : CI, Br, OH, CN’, COO

32. Lewis acid act as a electrophile or nucleophile?
Ans : Electrophile

33. Which order kinetics is followed by Sy1 reaction?
Ans : First order

34. SN2 reaction is completed in how many steps?
Ans : One step

35. Which solvent is used for Sy2 reaction?
Ans : Polar Aprotic Solvent

36. Which reaction show inversion in configuration takes place?
AnNs : SN2

37. What is nitrating mixture?
Ans : Conc. H2SO,4 + Conc. HNO3

38. Write three meta directing groups?
Ans : —=NO,, -S0O,, -CHO

39. What product is formed on dehydration of alcohol?
Ans : Alkene

40. What product is formed on hydrogenation of alkene?
Ans : Alkane

41. Halogenation of alkanes proceeds through which mechanism?
Ans : Free radical mechanism

42. Addition of HBr on alkene occur through which rule?
Ans : Markownikov’s Rule

43. What product is formed on reaction of halogen with alkene?
Ans : Vicinal dihalide
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44. Which intermediate is formed on homolytic fission of CI,?
Ans: Chlorine free radical

45. Write chemical formula of Grignard Reagent?
Ans : RMgX

46. What is the major use of NBS?
Ans : It act as a brominating agent

47. Name two oxidizing agents.
Ans : KMnOy, K;Cr,0y

48. Name two reducing agents.
Ans : NaBH,, LiAIH,4

49. How do PCC and PDC work?
Ans : As oxidizing agent

50. Which product is formed by oxidation of alkene with OsO,?
Ans : Diol

SECTION-B

Short Answer Type Questions

Differentiate between Friedal Crafts Acylation and Alkylation.
Why there is inversion in configuration in Sy2 reaction?

What is Sy1 mechanism?

What are the qualities of good leaving group?

What is arenium ion?

Explain Markownikov’s reaction in brief.

Explain Saytzeff’s rule with example.

Explain Hoffmann’s rule with example.

© 0o N o gk~ wDh -

What is chemoselectivity? Explain with example.

[EY
o

. Explain homolytic and heterolytic fission with examples.

-
-

. Write application of anhydrous AICls.

=
N

. Explain the polymerization process of Ziegler — Natta catalyst.

=
w

. Write mechanism of Beckmann rearrangement.
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What is catalytic hydrogenation?

What is epoxidation?

What is the product obtained when alcohol is oxidized by PCC?
What is Baeyer test?

Write a note on Baeyer — Villiger reaction?

Describe Fries rearrangement.

Define quantum yield.

What do you mean by non-radiative process? Give example.
Distinguish between fluorescence and phosphorescence.
Write example of Cope and Claisen reaction.

Define cis-trans isomerization.

What is Grothus Draper law?

Long Answer Type Questions

1.
2.

10.
11.

What is diazo coupling? How phenol reacts with diazonium chloride?
Give the electronic interpretation of activating and deactivating groups
taking the examples of aniline and benzaldehyde.

Write equations for the following reactions:

(a) Benzene + conc. HNO3 + conc. H,SO4 2>

(b) Phenol + dil.HNO3 + conc. HNO3 =

Explain halogenation and oxidation reaction of toluene.

Explain electronic explanation of deactivating effect of nitro group in
electrophilic aromatic substitution.

Explain the following chemical reactions on alkene:

(a) Addition of HBr and bromine

(b) Peroxide effect

(c) Ethylination

Explain the electrophilic addition of Bromine on alkene with mechanism.
Write the free radical mechanism of addition of bromine on alkene.
What is Grignard reagent? Explain its methods of preparation and synthetic
applications.

Explain the Pinacol-Pinacolone mechanism in detail.

Describe the mechanism of following reactions.
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(a) Claisen reaction
(b) Hofmann reaction
(c) Dakin reaction
12. Explain mechanism of Birch reduction.
13. How to convert alkene to epoxide? Explain the mechanism.
14. What is Sharpless epoxidation?
15. Explain the reduction of carbonyl compound by Sodium Borohydride.
16. What is Jablonski diagram? Explain.
17. What do you mean by quantum efficiency? What are the reasons for low and
high guantum efficiency?
18. Explain Sigmatropic reactions with example.
19. Explain suprafacial and antarafacial process giving suitable example.
20. Explain the difference between conrotatory and disrotatory process.
21. Explain Norrish type — I and Norrish type — Il reaction with examples.
22. What is Woodward Hofmann theory? Explain.
23. Explain in detail Frontier Molecular Orbital theory.
24. Explain the role of H,SO, in nitration reaction of benzene.
25. Explain the reaction of propene and HBr in the presence and absence of

peroxide.
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SECTION-B
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Question Bank

Section-A
Very Short Answers

Q.1) Which book was written by VVaga Bhatta?
Ans.1)Ashtanghirdaya was the book written by Vaga Bhatta.
Q.2) How many sources of poison are present on the Earth?
Ans.2) There are 13 sources of poison present on the Earth.
Q.3) Name the books written by Nagarjuna.

Ans.3)Ras Ratnakar and Rasendra Mangal are the books written by Nagarjuna.
Q.4) Write the formula of Sasyaka.

Ans.4) CuS0,.5 H,0 is the formula of Sasyaka.

Q.5) What is Garic?

Ans.5) Garic is Fe;O3 and eliminates poisoning due to food.
Q.6) Which metal has the highest magnetic ion movement?
Ans.6) Fe?* has the highest magnetic ion movement.

Q.7) What are the main characteristics of transition elements?
Ans.7)The main characteristics of transition elementsare-

(i) Metallic property

(it) Complexetion

(iii) Coloured ion

(iv) Variable coordination

(v) Catalytic property

(vi) High melting point and boiling point

(vii) Ability to make alloy

Q.8) Define transition elements.

Ans.8) Those elements who have the partially filled are called transition elements.
Q.9) Define interstitial compounds.

Ans.9) Interstitial compounds are those in which smaller atoms like C, H, N are trapped in
interstitial sites of metals.

Q.10) Why Copper, silver and gold do not show magnetic property in their metallic state?

Ans. 10) Copper, silver and gold do not show magnetic property in their metallic state
because their d orbitals are completely filled.
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Q.11) What is the sequence of ionic properties of halides?

Ans.11)bF, Cl, Br is the sequence of ionic properties of halides.
Q. 12) Give two examples each for diamagnetic and paramagnetic substances.
Ans. 12) Diamagnetic Substances- Bismuth, Zinc, NaCl, H,O
Paramagnetic Substances- Aluminium, Platinum, Oxygen, Copper chloride
Q.13) What are lanthanides?

Ans.13)Lanthanides are rare earth elements of the modern periodic table. The f —block
elements have two series- the 1% series is called lanthanides.

Q. 14) Lanthanides show which oxidation state?

Ans.14) Lanthanides show +3 oxidation state.

Q. 15) Give the necessary condition for colouring in lanthanides.

Ans. 15) The spin orbital coupling is necessary in the lanthanides for colouring.
Q. 16) Why it is difficult to obtain lanthanides in metallic form>

Ans.16) It is difficult to obtain lanthanides in metallic form because they get oxidised very
easily.

Q.17) What are actinides?

Ans.17)Actinides is the 2"series of the f — block.

Q.18) In which region lanthanide gives the absorption bands?

Ans. Lanthanide gives the absorption bands in Visible and UV region.
Q.19) Which lanthanide elementsdo not show magnetic property and why?

Ans.19) La**, Ce*, and Lu** do not show magnetic property because they don’t have
unpaired electrons and these ions are diamagnetic in nature.

Q.20) What is the number of lanthanum element in lanthanide series?

Ans.20)There are 15 lanthanum elements in lanthanide series.

Q.21) What are trans-uranium elements?

Ans. 21)The elements which comes after uranium are called trans-uranium elements
Q.22) Which element shows the highest oxidation state in actinides?

Ans.22)Np and Pushow the highest oxidation state in actinides.

Q.23) Give one method for the separation of lanthanides and actinides.

Ans. 23) By using cation-exchange resins and strong HCI as eluting agent, actinides can be
separated from lanthanides.

Q.24) Give two uses of Thorium.

Ans.24) i. Oxides of thorium is used in the preparation of gas mantles.
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ii. Thorium salts are used for medicinal purpose specially in the treatment of cancer.

Q. 25) What are Para-actinide elements?

Ans. 25) Elements after atomic number 103 from (104 to 113) were placed in the main
periodic table, followed by Actinium (89) are called trans or para-actinide elements.

Q.26) Give the formula of Mohar’s salt and Potash alum.
Ans.26) Mohar’s salt- FeSO,4.(NH;)2S04.6H,0
Potash Alum- K;SO4(AI2S04);.24H,0

Q.27) Give two examples of simple salts, double salts and complex salts each.
Ans. 27) Simple Salts- NaCl, KCI

Double Salts- KCI.MgCl,.6H,0, FeSO4(NH,4),S04.6H,0

Complex Salts- Nay[Fe(CN)sNO], Ks[Fe(CN)g]
Q.28) What is co-ordination number?

Ans. 28) Number of monodentate ligands attached to a central metal atom is called co-
ordination number. For example in [Cu(NH3)4]?*, the co-ordination number of Cu®* is 4.

Q. 29) Discuss the geometry and hybridization of [Ni(CN)4]*
Ans.29) It has square planar geometry with dsp? hybridization.
Q.30) What are neutral ligands? Give examples.

Ans.30) The ligands which have no charge on them are called neutral ligands. Examples-
H,0O, RoNH, NO etc.

Q. 31) Define ambidentate ligands with example.

Ans. 31) The ligands which have two or more donor atoms i. e, they can attach to the central
metal ion from either side, are called ambidentate ligands. They use their any one donor atom
while forming the complex. For example, Cyano andisocyano.

Q.32) What do you mean by spectrochemical series?

Ans.32) Spectrochemical series is a list of ligands and metal ions arranged according to the
ligand strength and oxidation states of matter.

Q.33) Define hydrate isomerism.

Ans.33) The isomerism arises due to different number of water molecules inside and outside
the co-ordination sphere.

Example- Hydrate isomers in CrCl3.6H,0

Q) [Cr(H20)6]Cl3 Violet
(i) [Cr(H20)s5 CI,]CI.H,0 Green

Q. 34) What do you mean by linkage isomerism?
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Ans. 34) Two compounds with the same molecular composition but differing in mode of
attachment of ligands to the metal are called linkage isomers and the phenomenon is called
linkage isomerism.

Q.35) What do you mean by Enthalpy?

Ans.35) The total heat energy present in a system at constant pressure is called its inherent
heat of enthalpy. It is denoted by H. The value of AH is positive for an endothermic reaction
and AH is negative for an exothermic reaction.

Q.36) Explain spontaneous process with the help of one example.

Ans. 36) Spontaneous process are those process in which all changes take place without
external intervention. The occurs very fast and always in one direction, hence also called
irreversible process. The flow of heat from hot body to colder body is an example of
spontaneous process.

Q.37) Give the difference between open and closed system.

Ans.37) Open system can exchange both energy and mass with its counterpart whereas closed
system can exchange only energy and not mass with its environment.

Q.38) Define heat of vaporization.

Ans. 38) The heat required for conversion of 1 gm liquid into vapour is called heat of
vaporisation and heat required for conversion of 1 mole liquid into vapour is known as molar
latent heat of vaporization.

Q.39) What is conductivity water?

Ans.39) Water whose conductivity is very low is called conductivity water. This water does
not affect the conductance of dissolved electrolyte.

Q.40) Explain metallic conductor in brief.

Ans.40) These are the substances which allow the current to pass through them but do not
undergo any change in themselves. The conduction in metals is due to the movement of
electrons and this property of metal is called metallic conductance.

Q.41) Define strong electrolytes with examples.

Ans.41) Electrolytes which dissociates completely at all dilutions and provides maximum
number of ions, are called strong electrolytes. Example- NaCl, MgSO,

Q.42) Give one difference between electrochemical and electrolytic cell.

Ans. 42) Electrochemical cell is based on spontaneous redox reaction whereas electrolytic
cell is based on no-spontaneous redox reaction.

Q.43) What is Galvenic cell?

Ans.43) A cell in which chemical energy is converted into electrical energy by chemical
reaction is called Galvenic cell.

Q.44) What is half -cell?

Ans.44) When metal rod is dipped in its own solution, electrode or cell is called half-cell.
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Q. 45) Write note on salt bridge.

Ans. 45) Salt bridge is an arrangement to make continuity between the two-electrode
solution. It is an inverted U-tube filled with agar-agar jelly and saturated KCI solution. KCl is
used because the ionic mobilities of potassium and chloride ions are almost same.

Q.46) Pick out strong electrolyte from the following:
Ba(OH),, CH3;COONa, NH,Cl, NH,OH, CH3COOH
Ans.46) NH,CI

Q.47) Give the mathematical expression of phase rule.
Ans.47) F=C-P+2

Where, F is degree of freedom, C is the number of components and P is the
number of phases.

Q.48) Calculate number of components and degree of freedom aqueous solution of NaCl.
Ans. 48) For aqueous solution of NaCl C=2(NaCl and H20) and P=1
F=C-P+2
F=2-1+2
F=3
Q.49) Explain condensed phase rule.

Ans.49) The heterogeneous system is called as a condensed system in which vapour phase is
neglected and hence the number of phases reduced by one. The condensed phase rule is:

F=C-P+1
Q.50) Define eutectic mixture.

Ans. 50) It is a mixture of two compounds, the melting point of which is less than the
individual melting point of the compounds. For eg mixture of sodium chloride and water is an
eutectic mixture.

Section B

Short Answers

Q.1) Discuss the contribution of Nagarjuna in ancient chemistry.

Q.2) Explain the general features of actinides.

Q.3) What are transuranic elements?

Q.4) Give two examples of monodentate and bidentate ligands.

Q.5) Calculate the effective atomic number in [Ni(CO)4].

Q.6) Explain diamagnetic and paramagnetic complexes with proper examples.
Q.7) Explain the limitations of Crystal Field Theory.

Q.8) Define co-ordination isomerism with example.
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Q.9) Discuss ligand isomerism with the help of suitable examples.

Q.10) Derive Cp-Cv=R
Q.11) Write short notes on internal energy.
Q.12) Discuss entropy of mixing.
Q. 13) Differentiate the following-

(i) Spontaneous and non-spontaneous process

(ii) Free energy and work function
Q.14) Write Helmholtz equation and its significance also.
Q.15) What is ionic mobility?
Q.16) Explain specific, equivalent and molar conductance.
Q.17) Describe conductivity cell with suitable diagram.
Q.18) What is reference electrode? Explain with example.
Q.19) Write short notes on Standard Hydrogen Electrode/ Potential.
Q.20) Write cell reactions of following-

(i) Zn|Zn**|| Cu*|Cu

(ii) Cd|Cd**||KCI|Hg,Cly|Hg
Q,21) Give three examples of degree of freedom.
Q.22) Write note on transition temperature.
Q.23) Write principal and uses of fractional distillation.
Q.24) Define ideal liquid mixture with suitable examples.
Q.25) Draw phase diagram for water system.
Section C
Long Answer Questions
Q.1) Write a descriptive note on Knowledge Tradition in Chemistry.
Q.2) What do you understand by Rasa. Classify them.
Q.3) Explain why transition metals form-colored compounds
Q.4) Give reasons:

a) Transition elements form interstitial compounds.
b) Actinoids are known to possess a large number of oxidation states as opposed to the

lanthanides
Q.5) Explain each reason:
a) Define how Potassium Dichromate is prepared from chromite ore?
b) Mn?" compounds are more stable than Fe?".

¢) Why is Cr®* reducing and Mn®** oxidizing when both have the same d** configuration?
Q.6) Give reasons for the following:
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a) Electrode potential E® irregular for M?*/M systems in 3d series.

b) Decrease in the ionic radii of M** in 3d series.

c) Most transition metals form complexes.

d) Ce™ isagood analytical reagent.
Q.7) Using crystal field theory, draw an energy level diagram, write electronic configuration
of the central metal atom/ion and determine the magnetic moment value in the following:

a) [CoFe]*, [Co(H20)s]**, [Co(CN)s]*

b) [FeFe]*, [Fe(H20)e]**, [Fe(CN)s]*
Q.8) Using valence bond theory, explain the following in relation to the complexes given
below: [MNn(CN)g]*, [Co(NHa)s]**, [Cr(H20)6]**, [FeClg]*

a) Type of hybridisation.

b) Inner or outer orbital complex.

c) Magnetic behaviour.

d) Spin only magnetic moment value.
Q.9) CoSO4CI.5NH; exists in two isomeric forms ‘A’ and ‘B’. Isomer ‘A’ reacts with
AgNO; to give white precipitate, but does not react with BaCl,. Isomer ‘B’ gives white
precipitate with BaCl, but does not react with AgNO3. Answer the following questions.

a) Identify ‘A’ and ‘B’ and write their structural formulas.

b) Name the type of isomerism involved.

¢) Give the IUPAC name of ‘A’ and ‘B’.
Q.10) What is the difference between chelating and macrocyclic ligands? Explain with the
help of examples. Explain stability of chelates.
Q.11) What do you mean by coordination number? How is it useful in deciding the geometry
of coordination compounds? Explain with the help of examples.
Q.12) Discuss the basic postulates of Werner’s theory of coordination compounds. Explain
structure of CoCl3;.6NHs3;, CoCl3.5NH3, CoCl;.4NH3, CoCl3.3NH3 on the basis of Werner’s
theory
Q.13) Write notes on the Coordination isomers and geometrical isomerism in four
coordinated compounds
Q.14) Explain the importance of the second law of thermodynamics.
Q.15) State the first law of thermodynamics and prove C, — C, = R using this law.
Q.16) Derive an expression

a) for temperature and pressure.

b) for irreversible adiabatic expansion
Q.17) Explain Carnot cycle and efficiency of heat engine for it
Q.18) Derive Gibbs Helmholtz equation and describe its uses.
Q.19) What do you understand by electrolytic conductance? Explain specific, equivalent and
molar conductance of an electrolyte. Discuss effect of dilution on it. Write relation between
them.
Q. 20) Describe Debye Huckel Onsager Equation and explain its importance.
Q. 21)What do you understand by transport number? Describe the method to determine it.
Q.22) Write short notes on:-

a) Single Electrode Potential

b) SHE

c) Calomel Electrode

Tele. No. 07552551837 | Website : www.gscbhopal.in | E-mail : hegbsccbho@mp.gov.in Page 8




Question Bank Workshop November 2022 |
Govt Dr Shyama Prasad Mukherjee Science & Commerce College, Bhopal MP
d) Reference electrode and its types

Q.23) Derive Nernst Equation. Explain determination of EMF through it
Q. 24) Write notes on:
a) Phase Rule
b) Degree of freedom
c) Component
d) De-silverisation of lead
Q. 25) Explain steam distillation with neat and labelled diagram. Write its uses.
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PIAYTZSY ¥ 3 fhaT ST JhdTe |
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Zaae-e faam ford ok Fgfoiaa o Jawta simguf &1 A= fRuffd &%

@) [CoFg]*, [Co(H,0)6]*", [CO(CN)e]*

) [FeFql*, [Fe(H,0)¢]*", [Fe(CN)e]*

Q.8) 309 S8 RIGid &1 SN Hd gL, - AT 70 iRt & Sy o Fufaied & amen &1

[Mn(CN)e]*, [Co(NH3)¢]**, [Cr(H,0)]**, [FeClg 1"
a) YU BT YHR |

b) 3Hide AT STET Dl uRTR |

¢) ISP TR

d) R gt smeuf 7|

Q.9) C0SO,CI.5NH, Tl THTETA! Ul 'A' 3R ' H HiSlg & | THIGTA! ‘A’ AgNO, T ATNsHaT s
A AT AT 8, TRq Bacl, J ifNfshar g Frar| THIaad} '8 Bacl, & WY Yha AT T 8
AfpT AgNo, I 3iftiferar =gt el FafeRad ush & SR a-

a)'A' 3R 'B' &I UG- 3R I WRaTed® 7 frfan |
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b) GfRfeTd FHTGUAT & UBR &1 11 falRau|
c) 'A' 3R 'B' BT IUPAC ATH T |

Q.10) AT 3R A IaE FRID forls & T 3R g2 I<TE0N ! Jgrar o
B R IR CEII B EAREEIR

Q.11) JH-IT T-AT T 3T R FHL &2 ITGgadoH ATl &t wanfafd & Fufor & g8 i
UHR IUTNT § ? ITe0N o1 Jral ¥ JHSSU|

Q.12) GHGT AR & a-R & Rigid & Ja Rigidl R w=af #31 TR & Rigid & MR W
CoCl5.6NHs, CoCls.5NHs, CoCls.4NHs, CoCls.3NH; &1 IR P HRAT HifoTd |

Q.13) IR THAd AMH! § TH-ag SMZAEY 3R ST SHeudl IR ey ford

Q.14) & YAt & gIR oW & Hed B rRa oY |

Q.15) S YR BT Ugal fHH FaTd 3R 39 U0 BT UGN HRP Cp - Cv = R RIg B
Q.16) T TSP I BIToTd

a) ATTAM 3R gaTd & ferg|

b) SARTdIT TfSaTsfes fawr & forg

Q.17) BHIC Toh 3R ISP 1T ST SO ! G&fdl 1 RS I |

Q.18) FTsg-T @G Iecs THIHRUT e H< 3R SHDH SN &1 GO B |

Q.19) SACIATSCH AT T 3T T JHIA 82 IaAdeianse & ARy, T 3R HeR el
DI GHET| ST W TIHR0N b YHTG B i diford | 31 sid Gay gy |

Q. 20) SH-THA-HTTIHOR FHIHUT BT g B 3R 3P Hed P! SARS B |
T, 21) T HaR F 319 o1 A 52 39 1A B B1 fAfY 1 aui= Fifve|
Q.22) 719 IR dfera Aie ford: -

a) Uhd gaidcrs UieRRae

b) SHE

¢) AN SAFIS

d) TeH (=) SARTS 3R TP THR

Q.23) T GHIHRUT D! FIFD [3HD GRT EMF & YR B IRSAT DI |
Q. 24) A9 &R iy ford:

a)Wﬂﬁﬂ'ﬂ

b) Tc=dT i &It

c)YUceh

d) 919 &1 S1-Riearzoie
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Q. 25) W3 3R THifhbd 3T P 1 HIT T D1 TRAT B | 3Tb IuAT farf@u|
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