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Paper 1 of 2 — CHM121 organic chemistry

Level 100 ¢ Second Semester ¢ PastQuestion

| r 4 ee OPTION A

ye FEDERAL UNIVERSITY OF PETROLEUM RESOURCES,

- DEPARTMENT OF CHEMISTRY

SECOND SEMESTER EXAMINATIONS 2023 / 2024 SESSION

| | CHM 121 ORGANIC CHEMISTRY TIME: 1 Hr Answer all questions

\ Shade your Correct Option on the Answer Sheet

i)

| 1. Carbon nanotubes are composed of: 11. ------ is a method useful to determine conjugated

} (a) Layers of graphene rolled into tubes (b) Sheets system (a) NMR (b) IR (c) UV Spectroscopy (4)
X-ray

: of diamond (c) Chains of carbon atoms (d)

i | Amorphous carbon clusters 12. The term organic was originally given because

organic compounds were believed to be produced only

p | 2. Which property makes carbon nanotubes suitable by ------ (a) living organisms (b) micro
organisms (c) -

2 for nanotechnology applications? macro organisms (d) microbial particles

2) (a) High density (b) High tensile strength

mie c) Low electrical conductivity d) Low 13. One of the following is not a reason why carbon
melting point forms such a large number of compounds compared to

} other elements (a) its forms ring structure (b) its having

3. Which of the following describes the bonding in the maximum covalency of four and it has a
half-filled
carbon nanotubes? (a) sp3 hybridization L-Shell (c) it forms single, double and triple bonds with

(b) sp2 hybridization (c) lonic bonding other carbon atoms or other atoms (d) crystallization

(d) Metallic bonding

14. Organic compounds are classified into the

4, In a covalent bond, electrons are: following major groups except one (a) aliphatic (b)
(a) Transferred (b) Shared (c) Lost aromatic (c) amorphous (d) heterocyclic

(d) Gained

15. One of the following is not a method of isolating

5. A pi (x) bond is formed by: (a) End-to-end overlap and purifying organic compounds (a)
sublimation (b)

of orbitals (b) Side-to-side overlap of p orbitals atomization (c) distillation (d) chromatography
(c) Overlap of s orbitals (d) No orbital interaction

16. The method of separation that involves stationary’
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6. Which of the following compounds exhibits sp? and mobile phase is called --------- (a)
chromatography

hybridization? (b) zone melting (c) sublimation (d) distillation
(a) CHa, (b) C2Ha (c) C2He (d) C2H2

17. One of the following is not a physical properties (a)
7, Which molecule contains only sigma bonds? colour (b) odour (c) density (d) xylene
(a) C2H2 (b) CoHe (c) CHa (d) CoH

18. The simplest relative number of each kind of atom

8. Who was one of the key scientists involved in the in the molecule is called (a) empirical formula
(b)

discovery of fullerenes? normality (c) molecular formula (d) concentration
(a) Marie Curie (b) Richard Smalley (c) Isaac t

Newton (d) Albert Einstein 19. In the process of determining sulphur content in a

sodium fusion sample, it is recommended to acidify the
9, Inductive effect is due to difference in (a) bond sample with acetic acid in orderto___
angle (b) bond length (a) remove interference, reduce PbS precipitation. and

(c) electronegativity (d) dipole moment adjust the pH. (b) prevent false positive results,

optimize PbS precipitation and increase the alkalinity

10. To detect nitrogen, the filtered aqueous alkaline of the mixture (c) remove interference, adjust
the pH,

solution obtained by sodium fusion is heated with
-- (a) iron (ll) sulphate (b) iron (lIl) sulphate (c) copper

(111) sulphate (d) copper (ll) sulphate 20. Which of the following distillation methods is not

used to separate azeotropic mixtures? (a) azeotropic
and optimize PbS precipitation (d) all of the above.
OPTION A

»CHO

+ CH3CH
distillation (b) destructive distillation (c) pressure (d) (CH3)2CO

swing distillation (d) reactive distillation 4 :
reaction CaC2 + H.0 ——> ! Sivessiay

(c)ethene (d) methane

31 The

yne

ionals are expected in the proton NMR

Bere esc ; : (a) steam (b)eth
of pentyl! chloride? (a) 2 (b) 3 (c) 4 (d) 5

reagent that can differentiate 2-butyne
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22. Most compounds with chiral atoms do. not have 32 Give one 9 (a) Br/CCla (b) AgNO; / NH.OH 4

plane of symmetry. However, a compound with chiral from |-butyne* /Br (d) Cone H2504
atoms and a plane of symmetry is called a ___ (a) (c) Ch! Bre

diastereomer (b) tautomer (c) cis or trans- isomer (d) a eof CH) = CHC!
mesoform 33. What is the & Oe (b) Ally! chloride

(a)Viny! chloride
(c) Etheny! chloride (d) ethene chloride
23. The reagent typically used to detect halogens in the

sodium fusion test is a) silver nitrate ari ;

% —— (a) ean xact number of molecules of oxygen

ri hydrochloriii 4. What is the €

chloride (c) hydrochloric acid (d) ammonium sna tne ust 2_— methyibutare to COd an ‘i

hydroxid
hydroxide H,0? (a) 10 (b) 9 (c) 8 (d) 7

24. The primary purpose of IR spectroscopy is to___
Wurtz reaction is the reaction of

(a) determine molecular weight (b) identify functional 35, ;

groups in a molecule (c) analyze elemental composition (a) Sodium and alkyl halide (b) Sodium and
(d) measure electrical conductivity benzyl halide /(c) RMgX and HCI (d) None of

the above

25. Isomerism is the __ (a) ability of molecules to 36. The general formula for alkenes is -------

conduct electricity (b) existence of compounds with the (a) CnH2n (b)CsH2n (c) CnH2n-2 (d)
CaHan-2

same molecular formula but different structures or

arrangements (c) process of molecular bonding (d) 37 The process below is called
classification of elements in the periodic table Pt

CH3 (CH2)sCH3 ——?— CH; (CH2)xCH (CH2)2 ===

__26. Which type of isomerism involves different spatial Heat

arrangements of atoms in-a-molecule?_(a)-structural___ (a) alkylation —_(b) ring opening

isomerism (b) geometric isomerism (c) optical (c)isomerisation (d) methytation - ——— 4
isomerism (b) tautomeric isomerism
38 What is the name of the compound

27 Which of the following is true of the Ch «COSC 9 ease

percentage composition of element in the compound (a)Benzene prapanone (b) Phenyl acetone
CsHis (a) C=61.48% (b) H= 4.65% (c) C= 24. (c) Benzenone (d) Acetophenone

29% (d) H= 14.28%

39 Propene can be made to yi -I-

28 1g of a compound X containing C,H and O by reaction with -—------- e to yield propan — 1 — ol
gave 2.442¢ of COp and 1.00g of H20. If the (a) Cone H2SO0s (b) acidifies water
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molecular weight of the compound is 72, calculate the (c¢) BH3; NaOH (d) Mercuric acid

molecular formula. (a) CsHeO4

(b) CaHsO (c) CoH206 (4) CoHcO 40 Give the name of the following compound

< OH

29. Which compound is commonly referred to as

MARSH gas? (a) Propane (b) propene (c) OX

methane (d) butane ee el

2n/ 1 (a) m-chlorophenol —(b) ;

—- .-—> m-hydroxy chlorobenzene

30 (CHs)2C = CHCH2CH3 + 03 ? (c) Chloroform (d) 4 cHloronheaet y

A + B;A and B in the above reaction are
(a) (CH3)2CH2COOH + CH3;COOH

(b) (CH3)2CH2CHO + CH3CHO

(c) (CH3)2CHO + CH3;CH2.CHO |
OPTION A

48. The dehydration

of alcohols generally proceeds

The initiation step in free radical chlorination

of .. “eames ae : via which type of mechanism?
MV (a) Sn2 (b) El (c) E2 (d) Sn!

(a) Qh. —=-- 2c \* (b) Cha > CH3* + Ht

hy 49. Which of the following is a primary amine?

ic) CH3ClI pie” CH3* + CI* (a). Methanamide (b). Dimethylamine (c)

(d) None of the above Trimethylamine (4) Aniline

426 1-chloropropane is converted to propene by 50. Which of the following reactions is used to

reacting it with --------- (a) NaOH / alcohol prepare primary amines?
(a) Gabriel phthalimide synthesis (b) Hoffman

kylation

(c)Na () KMnO,

degradation (c) Friedel-Crafts al

(b) ZnCI2

(d) Wurtz reaction

43 Give the IUPAC name of the compound whose

structure is

Br Br

nitrous acid?

azonium salt (b) It forms a nitro

SS COOH (a) It forms a di
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compound (c) It forms a hydrocarbon

(d) It forms an alcohol

51. What happens when a primary amine reacts W ith
yl-6-ethyl — 9- propyl — 5 -

classified into primary.

ding on the number of

(b) Hydroxyl groups

to the carbon bonded to —

:: 52. Alcohols can be

9-diethyl-3,3-dimethyl-5- secondary, and tertiary depen
9 (a) Oxygen atoms

(a) 4,8-dibromo-3,3-dieth

undecenoic acid

(b)4,8-d ibromo-6,

dodecenoic acid

(c)4,8-dibromo-6,9-diethyl-3 3-dimethyl-6- (©) Alkyl groups attached
dodecenole acid : OH (d) Carbons in the chain

(d) 4,8-dibromo-3,3-diethyl-6 — ethyl —9- propy! — 6 -
53. The process of converting sugars into alcohol is
ysis (b) Fermentation (Cc)

undecenoic acid

called? (a) Hydrol

Hydration (d) Saponification

44 CHyCH2CHCH2CHOHCHs

novamalcenol?

54, Which of the following is

) Phenol (d) Ethanol

i

CH)CH2CH2CH2CH(CHs)2

(a) Methanol (b) Glycerol (c

(a) 2- hexyl -3 —hexanol (b) 3- hexyl -2 —

hexanol (Cc) 4-ethyl-9-methyl-2- decanol

(d) 7-ethyl-2-methyl-9- decanol 55. Which alcohol is known to cause blindness if
ingested? (a) Ethanol (b) Methanol (c)

duct when Propanol (d) Butanol

of the following is the major pro

45, Which

ethanol is heated with concentrated sulphuric acid at
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170°C? (a). Ethene 56, What type of reaction is the conversion of alcohol
to alkene? (a) Substitution

(d) Polymerization

Idehyde (d) Acetic acid
(b) Addition (c) Elimination

(b) Ether (c) Aceta

g statements about alcohols
prepared by the reaction of

46. Which of the followin

57. Ethers are generally

is correct?
(a). Secondary alcohols are oxidized to aldehydes. alcohols with:
(b). Tertiary alcohols are easily oxidized to carboxylic (a) Alkali metals (b) Carboxylic acids (c) Alkyl

acids. halides (d) Acyl chlorides

(c) Primary alcohols are oxidized to carboxylic acids

under strong oxidation conditions. 58. In Williamson ether synthesis. the reaction
(d). Alcohols cannot form hydrogen bonds. pically involves an alkoxide ion and a:

F (a) Alkene (b) Alkyl halide (c) Ketone (4)

s fastest with Carboxylic acid
47. Which of the following alcohols react

Lucas reagent (HCVZnCk)?
(a). Methanol (b) Ethanol (c) 2-Butanol (4) 2- 59, Whic:

amine? (a) CHS

Methyl-2-propanol

h of the following is an example of a primary
-NH-CHs

(b) CHsCH2-
CH3

60. Which is
compound CH3CH2NH2?

(a) Ethylamine
Ethylamino

OPTION A

NH2 (c) (CHs)sN_ (4) CH3CH2CH2-NH-
the correct IUPAC name for the

(b) Aminoethane (c) Ethanamine (d)

61, The dipole-dipole interaction in aldehyde and
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ketones is due to

molecular weight (b) the presence of C-C

(a) their relatively high

sigma bonds

(c) the presence of carbonyl bond (d) their similarities
in their molecular structure

62. Between alkanals and alkanones of similar

molecular weights, W

alkanals are more reactive because 0

hich is more reactive and why? (a)

f the presence of

hydrogen bond (b) ketones are more reactive because
of the presence 0

f hydrogen bond (c) alkanals are more

reactive because of the absence of hydrogen bond (d)

ketones are more reactive becaus'

hydrogen bond

63. Which reagent is used t
ketones to alcohols? (a) BHs (6) NaBHa

CrOs

64, Which reaction can be
an aldehyde and a ketone

Oxidation reaction (Cc) Reduction
Halogenation

End of paper

e of the absence of

© reduce aldehydes and

(c) KMnOs (d)

used to distinguish between

2 (a) Grignard reaction (b)
reaction (d)

65. What is the TUP

from

Propionitrile

Methyl

66. WI
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‘synthesizing 1
Reduction of a

with sodium cy

67, Nitriles can be hydroly

following compoun
AC name for the nitrile derived

(a) Propanenitrile (b)
(d) ies

propanoic acid?

(c) Propan-| -nitrile
propanenitrile

s a common method for
itriles? (a) Hydrolysis of amides (b)
|dehydes (c) Reaction of alkyl halides

anide (d) Dehydration of alcohols
hich of the following i

zed to form which of the
ds? (a) Alcohols (b) Carboxylic

acids (c) Ketones (d) Aldehydes

68. Which reagent is comm
aldehydes to carboxylic acids? (

(b) Potassium permangana

only used to oxidize
a) Sodium borohydride

te (c) Lithium aluminum
hydride (d) Hydrogen gas

69 Markownikoff's rule deal with the reaction of

unsymmetrical reagent with ----------- alkene.
(a) linear (b) unsymmetrical (c)

symmetrical (4) cyclic

70.

carboxylic acid

What is the general functional group of
57 (a) -C=0 (b) -COOH (c) -CHO

(d) -C=N

j
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Paper 2 of 2 — CHM 121

Level 100 ¢ Second Semester ¢ PastQuestion

This source paper is a scanned document; its pages are reproduced below.

ﬂlﬂiﬂi\ﬂ.\’an Drrl_gg\('\'a\'[ E\)\.\"_E“’ME’ L

FEDERAL UNIVERSITY OF PETROLEUM RESOURCES, EFFURUN, DELTA STATE
COLLEGL OF SCIENCE, DEPARTMENT OF CHEMISTRY
SECOMND SEMENSTER EXAMINATION (2017/2018) TIME: 1hr30m
CHHANIC CHEMISTRY 1{CHM 121) 3 CREDIT UNITS

TRUCTION: ANSWER ALL QUESTIONS. OPTION A
Ll o
1 What s the full meaning of NMR {Lmk) (a) Meutran magnetic radintion (b) Muclear Magnetic

. Nesonance () Nuclsn magnetic radiation (d) Nitrogen magnetic resounance
A mixture of ethiapal and water forms {1mk) {a} Azeotropes mixtures (b) Racimic mixtures jc)

I natiomyers mbxtures (d) saturated mistune

The standand use in MM is (1mk) (1] Tetra Methyl Siline (b) Methyl silane (¢) Kir disc {d) NaClfether
woluticn :
The light souree b infrared spectroscopy is (1mk] (a) Disde lamp (b) Tungsten filament (c) White

light (d} Electromagnetic IWL A
5. Give the IWPAC name of this compound CHEHCICICH)2CO0H (1mk) (a) butancic acid, 2,2 methy!
chiaride (1) 2,2 dimethil, Achioro butanaic acid (e} 3 chlaro, 2,2, dimethyl butanoic acid (d) 2,2
dimethy! 1 chloro botanic ackl
. Caleulate the DBE for this compound CeHNO, (2mks)) (a) S (b) 6 (c) 4 {d) none of the above
‘Which among these, Is the structure for 2-cyclopentythexane? (1mk)
(c)

{a) e an i (] e .
SR S

8. What ls the IUPAC name oflhils compound CHyCH:CH=CBICH; (@) 2brome, pent2ene (b] 3 brome,
2pentene (c) pent2ens 2brdme (d) none of the above. {1mk)

9. The unit used in UV spectroscopy is (1) cm (b) mm (c)nm (d) e {1mk)
10. The most useful LR region lies between (a) 4500 -2500 (b) 3000~ 670 (c) 5000 —450 (d) 4000 = 670

(1mk)
11. Name the functional group in the compound below l:a-l Alcohol, alkenes and ether (b) Ester,

CHICH:EH=CHCH,CH, COCH,COOCH, (1mk) e
5 -

12, In a thin layer che omatographic procedure, the B, of a compound was 0.60mm. if the distance moved
by the solvent front was 10mm, what distance was covered Il:nr the arganic compound? (a) 6cm (b)

Gmm {c) 7mm (d) 7om {2mks)
13. Give the final product of the reaction CHyCHO + Hyh NHz/NaOH —» (a} CHECH; (b) CHLCH OH (c)

CH;COCH; (d) CH:COOH (1mk)
14. Carboxylic acids have higher bbiling point than other orgenic compounds of simifar molecular weight
due to {a) Intermolecular banding (b) Hydrogen bonding (c) Polar boanding (dP Electromagnetic force

-

{1mk) .
15. With nitrous acid aliphatic primary amines liberate (a) Nitrous acid (b) Methlene gas {c) Ammonia gas

(d] Nitrogen gas (1mk}
16. Mass spectroscopy measures the ratio of (a) Charge 1o Electron (b) Mass to charge () Mass to

Electron (d} Charge to mass (1mk) -

o
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15 (a) Absorption (b} Polarity (c} Density (d) Chargg,

of chroma lﬂls"?ph"
int Mass spectroscopy (1mk] (a) Last peak (b] Tallest peak {c} Fg;
i

17. Thepa

1k
- :;,Mr 15 base peak

eak X ]
18, iieldaht’s method associated with

) Chiorine
m :mf ) ples of ortho/para directors (a) OR/NO (b) OH/NH; (c) NR,/CO (g)

21, Give two examples of meta directars (a) NO; /CHO (b) CO/OH (c} R/NO (d) NHR/q 1y
32, Elemental analysis of a compound was 85.8% C and.14.3% H 0.031g of this mmmw-

determination of which element {1mk] {a) gr,

760 mmHG, occupies 110mi. Calculate the moleculir formula {2mk) (a) GiHy, {b)
{d) None of the above : &

23, 6.23mg of a compound on combustion produced 9.17mg of CO; and 3.78mg "f“'ﬂ& 3
vapour of the compound at 27°C' and 750meiG weighed 0.890g. Determine the g
malecular formula of the'compound. {2mk). (a) CH0/C3H40; (b) CsHuCHO/Cti
24. Which reagent Is required for oxymercuration-demercuration reaction SEHUENnce gy
alcohol as shown in the equation below: (1mk) i

OH
CHiCHCH=CH,  SWobesomet ey cpbyy_cpy,
H:

! 3
- (a) NaOH/H,0 (k) KMINO./H:0 (c} Hg({OAe);/H,0 and NaBH;, {d) BH3 in H;0:/HO
2.5. :.fha:] element do all organic compaunds contain? (1mk) (a) H (b) € (c)Fe(d)o

- 10 what organic family do this molecule belong? H—C =—¢— 2

carbozylic acid (1mk) e i HE (el leohalit] alkene g
27. What is the IUPAC name GF this compound? (1mk) | i CHs CH;
[2) 01,3-pentamethylpropane (b)1,i,3,3. i
Tetramethylbutane {c ¥2

Trimethylpentane

e

Ly
A4 trimethlpentane (d) GH3 -CH~CH;-tI}z 2,24
; g 4 |
1o
CHy  CHa -

) Ll
28. What is the name of the compound below? {1mk) (a) 3-methylenehexane {b} 2-propylet

4-ethlyl-4-pentane {t}) 2-ethly-1-pentene H H
R | N
_ ] CH;;&;'E-CH -CH-G
29. What is the name of the major product from this reaction? {1mk) FRLE

Hyx-Ce=C— Hise -
3 C—H _.-_._r;,[aJCHE CC'=CH?(|J}CH3~CH=CHC.I{c}C]-l;—Cl-lU; i

CHj3

& ﬂ;’W;::i:r:h is 2,5-dimethythexane? (1mk) {a) CH; — CH(CH:) - CH, CH(CHs)
Hg-—-C{CH;};-vCHz—CHz—CHz——CH ! ( = -
; 3 () CHs—CH(CH,) — =

ic‘ﬂ CHs—CH (CHs) —CHy—CHa—CH(CH;) —CHy | !.f o

2 iphatic hydrf:m_rbons are (Imk) {a) Hydrocarbons with aromatic rings ( .
Cyclopentadiene, cyclohexene (c) Cyclohexane, 1,3cyclopentadiene, 1
Cvdomztatetrpene {d) Benzene, n-heptane ; i

Choose the odd one out of option A— D for questionrlaz and 33
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35,

3b.

37,

3.

35

(a) Hydrocarbens are divided into two classes (b) Aliphatic compounds can be
e stralght or
branched, cyelic or acyclic and have stable ring of atoms (c) Alkenes and Alkanes are
unsaturated hvdmn:lrbunlg {d) Ethene and ethyne are unsaturated hydrocarbons (Lmkj
. (a) ketones, aldehydes and, F“.rh"’fwc aclds are synthesized by carbanyls via oxidative

cleavage from alkene (b) 1,1,2,2- tetrabromopropane s form e from propyne with liguid,

 What s Grignard reagent (a) KMnOx (b) LIAHA/CE (c) CHyHel (d) CHspgtie {1mk)

il ¥
| f,
= Tl | % W
What 5 the product of thislreaction? {1mk) m,r\gh Kmnoa
AT :
H i

(a) Mo reaction (b) Ketone (c) Atdehydes (d) Carboxylic acid
ne . | i
] 1 {
Give the product of this reatition CHICHO + NaHSO, ———— (a) CHiCON (b) CHYCO0
(5) CHh = CHa (6) ot (1miy i # o
This functional group belongs to REONH,? (1mk) (a) Amines {b) Amides (c) Amin (d) None
[ 4 | }
i | ‘
e ”“““J"mimrumn 7 SR Laalh 2 s st
otk (3) CHCHON (b) CHiCH.CHO

| iripee ]
What is the product of this reaction ¢
T ak‘?ﬂﬂ"rrrﬁ'?ﬁ'

(€) CH,CHOOCHa CHs (d) Ndri bf thedfvé {1k -
Give the product of this reattion. CHyCOC W0 4 Ll 1y
CHyCOOCH;NO; (d) CHy=CH, (1mk) 2 2Droenopra i ams i i front e vl

| BT Lt g tinnka

CHICOOH (b} CHyCA 013 t‘c?-'

Mg

40. What is the product of CHyCH,CH = NOH # LiAH; =7~ (o) CHACHZCHINH3 {b) CHICH,CHO ()

41. Give the product of the reaction of secanda
42,
43.
44,

45,
46.

47.

48,
49,

50.

CHsCDOCH;NO {d) ChH=CHy (imk) :
ry amines RZNH ~ HONO, ———— (a) Nitrogen (b)

I
Ll

Diazonium on (c) Ammania‘(d) None of the above {1mk)
Azeotropes mixture can be separated using? (a) Distillation (b} Recrystallization Chromatograph
[d}l\loneu!lt}nabm X i A @ i e !
What are negative axeatropes? (a) mixtures that electrons dominate (b) mixtures of negative lons (¢
mibtures that boils at lower temperature (d) mixtures that boils at higher temperature

is not part of distillation set up? {a) Cande he !
s partof sl s up () Condenser o hetin gt ) R ot
- means? (a) Reflection factor (b) Refraction factor (c) Retention fagprtd].hpoil@
ina gas chromatographic procedure, the resolution of 3 mixtiire into ils componcnts s governed by
(a) solubility (b) dipole moment (c} polarity (d) volatility (1mk)
Catenation means? (a) formation of chains [h]'fﬁ'“‘.'l-“ i rings (c) formation of chains of repeated

R P T R RS e

unit {d} formation of bonds (1mk) -, 2
In a paper chr , the Reof a compound was 0.8. if the distance moved by the solvent front
was 9mm, what distance was covered by the organic compound? {a) 8cm (b) 8mm (c) 7.2cm (d)
7.2mm [2r|1kll A TR R S e S i O i U e 8]

Which of the following Inferlence gives a confirmatary test of purity of organic compound?
(a) Sharp melting point (b) characteristic smell (c) a brighter colour (d) one peakingas '~

chromatography (Tmk) ' E N
The bond angle of an ethyne is? (a) Eﬂ?[lzlll'ﬂﬂ:tt}":lis_o"j{dl 459 (1mik) g
e g e nE U abve (S

BT SR TP TR ST EH T

12
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-

fe achl (c) bengoie ackd [.l' W

y erush @ 5 e A L hano
hant is (o) formis acid {ll] s

s @

el 0 €
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57, The principle of recrystallization is? (a) difference in solubility (b) difference o polarity (]
in particle size (d} difference in the charged molecule (1mk)
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