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J- Which of the following information cannot be obtained from 13t sectrum?

a) the presence of C O bonds, b) the prevence of O-4H bonds
¢) the identity of a compound through compariton with other wpectsa,
d) identification of carbon-tydrogen framenorks, (skelaon),
¢) none of the above

2- The region of the IR spectrum which contains the most complex vibrations

(400-1250 G:;:., called the vonurvnennsasai... region of the spectrum.
bh) functional group region

d) hot region ¢) none of the above

a) fingerprint region
¢j wombination region

Of :.n —:::S:F peneral statements coneerning vibrational frequencies and intensities,

JORRECT?
yibrations have a higher frequency than equivalent bending vibrations,

s vibrations of double bonds have 4 higher frequency than triple bonds,
-y bond have a higher frequency than those of a C-7 bond.

W
\

a) strewching
by stretching
¢) stretching vibrations of a
(7, stom is heavier than 'y ).
dj the stretehing vibrations of 4
and 7 are different atoms .

-7 bund is more intense than that of a Y-Y bond . (Y

¢ b &

4- Which of the following stretches tends to be the least intense?

a) C=C h)yC~0 ¢) O-H (carborylic) d)C-H ¢) O-H (alcohol)
5. Which of the following compounds has the lowest carbonyl stretehing frequency?

d)

2
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Deduce the structure of nn unknown vp_n_\_pnuml with molece ailar formul; 1Q_us
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Which of the following spectra represents the IR speetrum of cyclohexanol (solution in

CCly) o
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The compound AA, CngNO gives the IR spuil um shown below.
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4'000 ;:OO 2_02; 14500 s | OOO 500
Wavenumbar cm”
How many DBE’s are in compound AA?
a) 4 b) 3 ¢) 2 d) 1 e) 0
If all of the normdl ‘N in thls compound was replaced by 15N . where would the stretch
at 2250 cm’ shlfts (in cm )_
a) 3300 cm” b) 2250 cm” ¢) 1954cm”  d) 1600 cm’” ¢) 1134 em™
Compound AA S ....coveeenenee
a) b) ¢) d)
CH,
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The following figure represents the electromagnetic spectrum. Al

r questions

(V)
(W) (D)

(Y)

Gamma
Rays
X

Ravs

Visible

Radiowaves

Alicrowaves TV M AM

11-

14-

16-

17-

. . .. , can I in region (Z)?
Which of the following is the expected wavelength of an EMR in region ()

a) 50 um b) 250 nm ¢) 100 nm d) 800 nm
The wavenumber of the EMR selected in the previous question is .....evee.. cm .
a) 200 b) 10x 10 ¢ 4x10 d) 12500

An EMR with a wavelenoth of 500 nm is considered to be .............

a) monochromatic radiation b) polychromatic radiation ¢) aand b

The energv of a photon in (W) region ............ that in (Y) region.

a) greater than b) less than ¢) Equalto

The following absorptior spectrum represents
............ transition(s).

a) electronic
b) vibrationai
¢) rotational
d) a,bandc

The following figure is a part of the energy level
diagram. Answer questions (16 to 17).

State (U) is termed ............

a) singlet ground state b) triplet excited state
¢) singlet excited state d) doublet state

The relaxation (R) is described as ............

a) delayed emission b) immediate emission

¢) intersystem crossing d) vibrational relaxation
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This figure represents BL::; 4 )
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spectrophotometer. A P :j i
H be " N
Answer questions (18 to 21) @ R : _ ,i( , :! — 6/
= ’{‘ signal

This i UV source ) detector — procogsor
This instrument represents........ ' .

spectrophotometer. !
a) double beam UV/Vis absorption b

b) single beam UV absorption . ey 57
¢) double beam UV absorption ey
d) double beam fluorescence

is the type of the wavelength sclector in this instrument.

sevresvesnvassReY

a) Prism b) Diffraction grating  ¢) Filter d) Spectrograph
The light source in_this instrumentis ......

a) xenon arc b) tungsten ¢) deuterium d) bothaandb
The advantage(s) of this spectrophotometer is/are.......

a) blank should be measured before sample to correct for the sample absorbance.
b) errors due to light source fluctuations are minimized.

¢) Very slow and tedious scanning of the spectrum.

d) a.bandc

You are provided with the chemical structure of two sunscreen agents; homosalate and
oxvbenzone. Also the calibration curve of homosalate is illustrated.
Please answer questions (22 to 30)

Calibration curve of homosalate

0 06
3
c 05
1)
0 204 /‘/
o :
FRER:
OH O OH <I0.2 E
oxybenzone : y=0.01x
homosalate y 0.1 §
0 J i e e e
0 10 20 30 40 S0 60
Concentration (g/L)

All possible electronic transitions associated with homosalate in near UV region are

a) n-t*and n-n*  b) o-o*and m-r* ) o-o* d) aandb
Oxvbenzone is described to contain ........ocoeoveress chromophores.
a) isolated b) conjugated
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n Ol by -C=0 ¢) benzene d) a,bandc.

25 ;,Ul_‘.'Jll(rp_lg;g!smlv solvent for recording the UV spectrum of oxybenzone is ....oceeeevees..
n) henzene h) acetone ¢) ethanol d) a,bandec.

26 The expected 2,0 for oiybenzoneis .......... nm.
)y 220 h) 240 ¢) 256 d) 320

27 iiiiiiieiiiiii d8 €xpected to have the highest sunscreen protection factor (SPF).

n) Homosalate b) Oxybenzone
28- L he slope of the provided calibration curve is termed ....... semI s

a) 6 b) Ai‘;/om ¢ a d) none of these
29- If the absorbance of sample containing homosalate equals 0.25. the calculated

concentration of homosalate in the sample from regression equation (v = 0.01x)

cquals ..........p5/L.

a) 10 b) 50 ¢) 30 d) 25

30-  Factors that affect the zbsorbance of homosalate in sample may include.............

a) concentration of the sunscreen b) solvent used

¢) temperature d) a,bandc
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