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EB‘EE ‘EdUC' tio {4} none of the above

24. a color disc r11'_'c||'|-n|msqzd of red, or-
ange, yellow, green, blue, indigo, and
violet pie-shaped sections is rapidly ro-
tated, which color will your eye see ?

(1) red (2) black
{3) brown (4) white.
25. The amount of a liquid’'s cohesive
force per unit of length is called
{1) depression {2} adhesion
(3} apparent weight (4] surface tension.
26. When light is reflected from a surface
it can be either regular reflection or dif-
fuse reflection. The essential difference
between regularly and diffusely reflect-
ing surfaces is that
{1} regularly reflecting surfaces are smoother
than diffusely reflecting surfaces

(2) light can not be reflected from a diffusely
reflecting surface

(3) the regularly reflecting surface is coarser
than the diffusely reflecting surface

(4) all of the above are essential differences
between regularly and diffusely reflecting
surfaces.

27. )}t the deneity of a given body is
10 gm/cma. what is its specific gravity ?

(1) 0.01. {2)1.0gm
(310 4) 10.0.

28. When analyzed, most complicated ma-
chines are found to consist of a combi-
natlon of varlous simple machines.
Which machine below is NOT a simple
machine ?

(1) lever {2) electric motor
(3} inclined plane  {4) pulley.

29. Calculate the velocity of a test sled
that is propelled by a device that has
2500 joules of available energy to pro-
pel a sled of 50 kg mass
{1) 10 m.sec (2) 25 m sec
(3) 50 m.sec {4) 1 m sec.

§ 30 - 32 (based on this statement or

In uniformly accelerated motira the fol-
lowing equations hold :

V=Vo+at

X = Vot~ 1g at?
When X = displacement, V = velocity at
time t, Vo = Initial velocity, t = time,
and a = acceleration. A ball is pro-
jected directly upward at a velociyv of
15 m/sec.

30. What is the highest point this ball will
reach ?
{1)38.66 m (2)1148m
(3)980m {4)1.53 m.
31. What is the distance above the ground
after 3 seconds ?
i1)18m {2)0.9m
{3)0m (4)3.6m.
32. What is ite velocity at that point ?
(1) 14 4 m, sec. downward
(2) 14 4 m sec. upward
{3} 29.4 m'sec. downward
(4) 29 .4 musec. upward.
33. What is the velocity of the light in the
medium if
Sin 6; = 0.707, Sin 6, = 0.500, and the
velocity of light in a vacuum is
3.0 x 10 m/sec ?
(1)2.1 » 108 m sec
(2)2.8 x 108 m. sec
(3)1.4 x 108 m-sec
(4142 x 108 m ‘sec
34. The ray of light as it enters will
(1) bend away from the normal
(2) be totally reflected
(3) bend toward the normal

{4) do none of the above.

35. The index of refraction can be defined
as the velocity of light in a vacuum di-
vided by the velocity in the medium

{N = -g). if this is the case, another valid

expression for Snell’s law is
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S8ER thin didnioidrodisc. spinning freely about 2 A current induced in a disc rotating in a mag-
centre pivot, is quickly brought to rest when  netic field produces a force which tends to op-
placed between the poles of a strong U-shaped  pose the disc’s motion.
magnet
(1) {2) {3) {4)

59. In Rutherford’s experiment, a-particles from a  The entire positive charge and nearly whole of
Mmmmmtofauonalo. the mass of an atom is concentrated in the nu-
mm thick gold foil. Most of the particles passed ~ Cleus-
straight through the foil.

(1) (2) (3) {4}).

60. At ordinary temperatures, the Vibrational de- The average charge comesponding to a degree
gees of freedom do not contribute to the spe-  of vibration is not kT and hence the molecular
cific heat of gases vibrations are not excited.

{1) (2} 3) (4).

PART II. CHEMISTRY
1.  cne wished to remove substantially all 5. Theoretically, the ring monobromination
of the chloride lons from an aquecus so- |, of 4-bromo-1, 2 - disopropylbenzene
Iation, this could be dons by the addi- could produce lsomers.

tion of an aqueous solution of i {15 2) 4 {3)3 42
{1) gelatin (2) starch 6. Prolonged boiling of animal fat with lye
{3) AgNQO3 {4) NapSCQy | is called
2. The basic bullding block of protelns is ' (1) saponification  (2) stain removal
(are) {3) ecology {4) conjugation.
(1) ammonia ‘ 7. The hydronium ion is
(2} amino acids {1) an uranium byproduct
{3} nitrogenous bases (2) an ion with the formula of HO *
(4) messenger RNA. . (3} really a free radial rather than an ion
3. if it ie known that H3S is a weak acid (4) a protonated water molecule.

that lonizes to form 2H* and $%°, low- | 8. The smallest organic ring compound
aring the pH of a solution of HgS by ' that may be synthesized containe

adding HC] should ! carbon atoms
(1) lower the S 2~ concentration ] o 2:115 @) ‘: 3)3 L)) 7I'n
(2) have no effect on 5 2~ concentration l .al Ic f 1 to ;o entation can be con-
(3) raise the S *” concentration | (1)dehydration  (2) oxidation
{4) not be possible. (3) anaerobic respiration

4. In transcription of RNA from DNA, {4) aerobic respiration.
thymine will form a base palronly with 19 ypthout considering stereoisomers the
{1} eytosine (2) guanine number of possible dibromobutane jeo-
(3} adenine (4) thymine. : mere s
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11. Ebnsid&xdhtmteaction
F‘++ ‘_.—. F'+++ +a

{1) The reaction toward the left is a reduction

(2) The reaction toward the right is a neduc-

(4)8.

tion

{(3) The reaction toward the right is an oxida-
ton.

(4) One and three are correct

12. The neuiralizatlon of 50 ml of

0.25 NH3SO, will require --—--—- ml of

0.50 N NaOH. .

(125 {2)0.25 .

(3) 50 (4) 25

13. Of the compounds listed below, which
has the greatest affinity for combining
with hemoglobin ?

{1) helium
{2) carbon monaxide, CO
(3) oxygen, Oz
{4) carbon dioxide, COs.
14. Below are listed the major differences

between compounds and mixtures.
Which one is an incorrect pairing ? -

MIXTURE COMPOUND
(1) Physical un-  Chemical union
lon .
{2) No new sub- New substances are
stances are formed
formed
{3) Can be sepa- Can be separated by
rated by physical physical means
means
(4) Elernents Elements form defi-
form no definite nite proportions '
proportions
15. Which of the following reactions is a
decomposition reaction ?
() HCl + NaOH — NaCl + H0
{2) Zn + CuSQ4 — ZnSO4 + Cu

A
(3)2HgO ———> 2 Hg + O2

{4) COg + HyO — HzCOs.

16. The neutron was discovered by
(1) James Chadwick
{2) Emest Rutherford
{3) Marie and Pierre Curle
{4) Albert Einstein.

17. Which of the folloﬂng-huetunlhmu-
1as s not properly identified ?

{1) Ethane H -

(2 )MethaneH

{(4) Propane H -

18. An inorganic cation has been precipl-
tated from water by the addition of
NaOH. When we find that the precipi-
tate may be redissolved upon the addi-
tion of NaOH or dilute HNOj3, we may
conclude that the precipitate was
(1) amphoteric {2} colloidal
(3} amorphous (4) anthropomorphic.

19. The Inorganic cation in the question
above could be
(1) nickel (2) ferric
(3) silver (4} aluminiym.

20. 2,4-D (2,4-dichlorophenoxyacetic acid)
is a potent stimulator of plant metabo-
llem. Most sensitive to it is (are)

(1) phytoplankton
(2) dicotyledons
(3) monocotyledons

J
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2 s taments are

{1} elements that have been postulated but
not found naturally or produced artificially

(2) man-made elements with more than 92
protons in the nucleus

(3) found naturally in abundance greater than
that of uranium isctopes

{4) found on earth as a result of bombard-
ment by particles from the planet Uranus.

22. Black and white photographic film is

based on the lighi-catalyzed chemical |

reaction

(1) quinoney; —— quinone

~——— hydroquinone

(2) Ag" He —— Ag®

(3)Cd**He ——» Cd”~

(4) gelatin, — gelating + HeO.

23. Solids
{1} are rigid and have a definite form
(2) possess molecules which vibmate very
slowly in a fixed position
(3) possess molecules which are close to-

gether
{4) have all of the above characteristics.

24. In order to produce polyvinyl alcohol
we would expect to

(1) ask for another task. This one has not °

been done successfully
(2) hydraxylate polyethylene

(3) polymerize another vinyl monomer and '

convert the polymer to polyvinyl alcohol

(4} polymerize the monomer, vinyl alcohol
25. Ethyl bromide, methyl bromide, and

sodium will react to form

{1) propane {2) butane

{3) ethane (4} all of the above.
26. if acetylene I reacted with sn excese of

sodihan metal in hexane and the reaction

product is trested with 1-bromopropane,

the final product will be
{1) 3-octene (2) 4-octyme
{3) B-octane (4) none of the above.

27. Reaction of propanal with HCN fol.
i lowad by acid hydrolysis of the reaction
product will produce
{1) propanoic acid
{2) -butylamine
{3} a-hydroxybutanoic acid
{4) all of the above.
28, A Grignard reagent, such as
i (CHzMgBr) will react with CagHsOH and
then with acidified water to produce
{1) a secondary or tertiary alcohol
{2} an aldehyde (3} a ketone
{4) none of the above.
29. The predominant ring structure of glu-
cose in aquecus solution is called
{1} epclopenty (2) furanose
{3) pyranose {4) none of the above.
30. When two free radicale collide
{1) termination of the free radical reaction re-
sults
(2) they explode with the release of a large
quantity of energy
| {3) iontzation results
i {4) none of the above is possible.
31. According to the principle of
LeChatelier, a higher pressure applied to
the reversible reaction

N2 + 3Hg ~ 2NH3
would be expected to result in
(1} shifting the equilibrium to the right
(2) shifting the equilibrium to the left
' {3) no change in the equilibrium
b {4) increased percentages of NH3 and Ha.
32. Acstaldehyde, in the presence of
NaOH, will
(1) preduce 3-hydroxybutanal
{2) be converted to acetic acid
(3) produce ethyl acetate
{4) do none of the above.
| 33. The pH of a weak solution of ammo-
nium bydroxide has been measured W
J ammonium chloride is now added

(1) the pOH will decrease
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Gauchm ] dlum in mlated with |
{1} abnormal carbohwdrate metabolism
(2) abnommal protein metabolism

(2) liver of vertebrates and are secretory
{3) kidney of frog and are excretory
{4) testis of rabbit and are nutritive.
50. Que of the following group deaminates

{3) deficency of ACTH uric acld
(4} abnormal fat metabolism. (1) fishes {2) amphibians
49. Sustentaculsr cells are found in {3) birds {4) mammals.

(1) brain of mbbil and are concerned with
memory

§ (Directions} Q51 to 80 consisis of nwo statements, one lobelled the ‘Assertion (1)’
and the other labelled the Reason (R)’. Exomine these statements carefully and de-
cide If the statements Assertion (1} ond the Reason (R} are individually true and {f so,
whether the reason Is a correct explonation of the ossertion. Select your angwers to
these questions from the codes given below

{1) Both A and R are true and R is the comed! explanation of A
(2) Both A and R are true but R is not a comrect explanstion of A

{3) A is true but R is false
(4) A is false but R is true
Assertion
51. In a DNA molecule the total quantity of purines
equals the total quantity of pyrimidines
(1) (2} (3)
52. A cholern patient is given ghucose electrolytes and
waler
n (2 {3)
53. Excess corsumption of alcohol results in dam-
age to liver

(1) (2) {3)
54. XXX iemales are called super females

(1) {2) (3)
55. The male Anopheles does not spread malaria

{1} {2} {3)

56. A persons of AB blood group are called universal
BOCePIOrs
(1 (2) (3)
57. A doctor advised a patient to take plenty of cit-
yus fruits, guaves, tomatoes and amlas over a
period of two months regularly
(1 (2) {3}
58. Life would have been impossible without
green plants
(1) (2) {3)

Reason
Adenine pairs with thymine and cytosine pairs
with guanine
(4)
These plasmalyse the disease causing germs

(4)
It promotes formation of fatty tissue in the liver

{4}

They often give birth to triplets and quadruplets
{4)

It does not carry plesmodium
@)

They carry no antibodies

4}
The patient’s complaint was that he had swol-
len and spongy gums that bieed easily

{4)
The food we consume and the oxygen ue
breath are products of their activities

(4)
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FRieédnBaalksion {4) White Papers. 20. Which Hindl writer is the founder of

19. Wha was that ruler of Indla who ans- |[ ‘Khari Boli’ in Hindl literature
ferred his capital from Delhi to Daulta- | (1) Hazar Prasad Dwivedi
‘|

bed or Devangir (2) Bhartendu Harish Chandm
(1) Feroz Tughiak  {2) Mohd. Taughlak {3) Munshi Prem Chand
(3) Allauddin Khilji {4) Auranzeb (4) None of thesa.

Answens with Explanarions

PHYSICS

1. (2)The amount of heat needed to mise the Therefore KE will be multiplied by 12.
ternperature by 1 degree centigrade of 1 gram | 10, (1)
of substance is known as specific heat

useful work outgut!

2.{4) PE = Wh when W=10kgand h =9m ‘ Efficiency = —— 4 input 100%,
PE = (10%9.8)9) = 10kgx 9.8nx 9m ! by definition,
= 882 joules, or Efficiency
3. (4) The statement is known as Boyl's law actual mechanical advantage ;g

~ theoretical mechanical advantage

4. (3} W = force x distance when force 11. (3 F = ma if m = mass of body and a =
. = 100 kg % 9.8n = 980 constant. Since both m and a are constant, F
arddm=3m- ) I'l'lU.StbeCDnStﬂnt.
W = (980) (3) = 2940 1‘2“'35- 12. (1) The direction of the force exerted against
istance(x) a surface by a fluid at rest Is normal or per-
5. (1) Speed of sound (S) = time(t) - pendicular to the surface
when x = 1000 m and s = 333 m/sec. 13. {1) Erergy of a wave is proportional to the
S = yt therefore t = /s square of its height
1000m 14. (2) Lowering the center of gravity increases
t= 333y, S SEC the stability of the table lamp
6. (1) The umbra is that portion of a shadow | 19 (2} F = mawhere F = g&hgfome, m=?.
which does not receive light from any part of and a = 10 m/sec
) the lig[;t source ; 1 kgforce = 1kg=x9.8 m/seé
'(}c}!:f? =m:w|mT=60kgandf=30.6kg 45 kg force = 45kg x 9.8 m/sec’
f= (30.6) 9.8) = 300 newtons F = 441 newtons \
a= /m= 300kg/'60 a =5 m/sec? meF/ax RAMgMaECT_ 4y

8. (3) At a uniform acceleration of 9.8 m/sed 10 m/sec.

the body goes from 0-9.8 mysec. in the first 16. (3) 45 kg-f - 40 kg{

second and from 9.8 m/sec. to 19.6 m/sec. at IF, = 45 — 40 = Skg-{
the end of the 2nd second of fall. {40 subtracted from 45 becouse the forcen are in d-
9. (4} KE = ,;' =14 2 rect oppesite 1o one ancther).
@ 2mv, KEg = Y2 mvo 17. (1) All the statements are correct conceming
Increase mg to 3my, increase v, to 3v, then: the application and characteristics of New-
KE = V2 3m,) 2 uo)z ton's law of universal gravitation.
_ 2 18. (4} All of the abowe are true statemnents regarding
KE" 1'2(12)(“10“0 ) ﬂ'lebanlun' gdama:l:ed
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19, (2 X =g+ Loaf
FRER Edngatan
w = Initial vefacity = 0,
a = acceleration, 9.8 m/sec.?, and
b= 1 second
x=04+ I&a?
x=(}) 08 (1)*
x=49m.

20, (4) All the staternents are true

21. (3} Each 1590 yean 12 of the remaining e
ment would decay). Therefore, for the 6360 yeers
()% of the ongnal woud remain or 1/16
worild remain

22. (3) Stable equilibrium.

23. {1} vi/vo=1 Bemoulli's equation holds
here. Since the container is exposed to the at-
mosphere, the pressures at the surface and
outlets are the same and the velocity at the
outket becomes a function of the heat and ac-
celeration due to gravity making vi=w
therefore vi/vo = 1.

24. (4) A color disc as described induces the sen-
sation of white by integrating its component
colors.

25. (4) Definition of surface tension

26. (1} The smoother the surface, the more requ-
lorly reflecting the surface is. Mirrors are
smooth enough that they reflect in a regular
{ashion.

21. {4) Specific gravity s numerically equal to
density, so long as densily is measured in
gn/cma.

28. (2) The six devices known as simple ma-
chines are inclined plane, lever, pulley, screw,
wedge, and wheel- and-axle.

29.(3)1(E=#when!(£=25&)]oules,

m=50kg andy =?
25m=%(v2) i.e. 100=V

v = 10 m/sec.
30. (2} At highest point
V=0,Vg=-15m/sec.,a= 9.8 Wjuc?,
adt=7?
V=Vp+at

C=-15+9.8t

15=981t, het= 1.53
X = (~15) (1.53) + 1, (9.8%1.53) 2
X=-2295+(4.9¢2.349)
X=-2295+ 1147

X = 11.48m abowe the ground

31. (2) Choose the upward direction as negative
and downward as positive.

Then Vg=- 15M;4 and
a=98M 0 ? att=3seconds X=?
X:Vot+1/2¢f
X =(1-15 @) + 12 (9.8) 3
=-45+44.1
X = -0.9m above ground.

32. (1) WhatisV ?
V=Vp+atV=-15+(98)3)
V=-154+294

i.e. V = 14.4 m/sec. downward.
SinBi & A

Siner—srandknowmgthat

$1=3x 108 m/sec.

Sin 9, 8 0.500
SFS‘(‘S’H}(“ 10 ) [W}
S,=(XN(10%H=21x108 M

34. {3} The answer is simple in that we know that
N;=15and N;= 1.0,

33. (1) Using

N
ﬁ'> 1.0; therefore, the ray of light slows
i

douwn ard bends towards the normal,
c y_€
35.(4)1fN—S, ..N,—Srand

N;= 5 substituting in the Snell's law given

C
Sing, § where C = speed of
Sne-C light in vacuum and
n S Siand S is speed of
i light in medium.
Sing; S
Then N gine, ~ 5,
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eshon is self--explanatory
37 i % is measured in gauge,
pressure and P; and P are measured at sur-
facesetposedtoﬂwnu'nosphere P1=Py=0.

2
38. (3) h1+%+v—- +he + %atlthe
velocity in all practical purposes = 0 and

Pg = P2 =0 then the equation above can be
written as
sz
hg+ 5 -=h
Vo? = (b — hp)2a

Vg = [(hy - hy) Ra)] #
39, {3) Mathematical expression of Centripetal
force
40. (4) Mathemnatical expression of Ohm's law
41. (2) Mathematical expression of Charles’ law
42. (1) Mathematical expression of Grahams law
of diffusion.

60
43.4)V =at; t= 60 sec. = 52 hr
60 a
800 = a3:60 = 60
a = 48,000™4,2

44. (1) The Pauli exclusion principle states that
no more than 2 electrons may cccupy a par-
ticular atomic orbital. In order for 2 electrons

to occupy the orbital they must possess oppo- |

site spins.

45. (3) S, the distance, equalks zero when the ob-
Ject has retumed. Vp, the initial velocity,
equals 128 ft./sec, g, the acceleration of grav-
ity equals 32 f/4ec.

328

2
16£ - 128t =0

Pactoring, t (16t - 128) =

When the product equals zero, one of the fac-

tors must equal zero

Either t = 0 (not valid)

0= 128t - = 128t - 168

or16t-123=0andl=112—68=asec

za—-v

46.(1)a=

-23 M4 35Mie

_ S8 My _
N ~ 3.5 sec.

35sec.
= 10 mi/hr. per sec.
Or, since 35 mi/hr. = 51 ft./sec
SIMGC
= 35sec.

= 12.7 fi. per sec.

47. @) v =

v = 1523 + 58) migy, v =40.5MiAg,
5280 ft. /mm
v=240.5x 3600 sor =59 44t jsec.
X= 59.4ft./sec. x 3.5 sec X = 208 ft,

48. (3) v 336

=" =%
49. (4} The volume of the glass may be calcu-
lated as follows :
3
1cm = 1666 cn?
6 gm

50. (3} 1666 cm® x 122 - 1666 g of HO
cm

2

10.000 gm x

1.7kg HyO x 9.8m/sec.? = 16 66N
Therefore 100N - 17 N=83N.
S1. (1)
F=mg. 10 kgx 9.8 Wec?
=98 kg - V4ecZ=98N
The acceleration of gravity is 32 t4ec2. This

may be converted to acceleration in the Mks
systern by working out a conversion factor

254““:12 30.48 em/fit.= 0.30 m/ft.

32 x 0.30-9.6 e 2.

The smaller number results from rounding,
but this is close enough.

52. (3) 53.(2) 54.(2) 55.(3) 56.(1) 57.(2)
58.(1) 59.{1) 60.(3)
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16 Ridamen Chiriigh discovered the neutron

17. (3) The compound whase structural formula was
Tisted In the question was

HBAHHH

L L]
|
HHHH
Pentane has the following structural formula
HHHHH
I A R
H—C—(l.".—C-—C-C-H.
| I
H HHHH

18. (1) This precipitate reacts with acid or base
and therefore, is amphoteric. It could be alu-
minum hydroxide.

Al(OH)3 + 3H* ——— Al *** + 3H,0

Al(OH)3 + OH ™ —— AI{(OH),.

19. {4) Follow the above explanation.

20. (2) 24D is applied to field and lawns to
eliminate weeds. Most of the weeds are di-
cotyledonous plants which are more sensitive
to this potent stimulator of plant metaholism.
The proper concentration must be carefully
adhered to so that when the material is ap-
plied, the weeds will be stimulated to metabo-
lize at such a great rate that they will consume
their own protoplasm and die while the
monocytydedonous grasses {or crops} will re-
main unharmed.

21. (2) Transuranium elements are those having
maore than the 92 protons of uranium. Several
may be produced by neutron bombardment
of lighter elernents such as uranium.

22. (2) Light-catahzed reduction of sitver salts to
produce elemental silver is the basis for black
and white photographic film.

23. {4) The question lists the properties of a solid.

24. {3} Pohyvinyl alcohol can be formed by po-
lymerizing vinyl acetate and then removing
the acetate groups (transesterification or
saponification}. Attempts to produce the
monomer, vinyl alcohol, lead only to the pro-
duction of acetaldehyde.
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25. (4) This is the usual Wurtz reaction, and & mix-
ture would be predicted.

26. {2) Sodium metal reacts with acehdene to
form disodium acetylide. This acetylide reacts
with alkyl halide, substituting the allod groups

for the sodium substituent.
27. (3}
H
{
R-CHO+HCN—R-C-CN

[
H

HO . H*

———— R-C-COOH.

H
I
C
I
H

28. (4) A Grignard reagent will react with the ac-
tive H of an alcohol to produce an alkane. In
this case CH4 will be produced.

29. (3) Glucose in solution primarily contains the
pyranase ring {five carbons and one oxygen
atom).

30. (1) A free radical reaction can often be
propagated for some time unless a terminat-
ing collision occurs. The collision of two free
radicals results in formation of a siable com-
pound and thus in termination of the reaction
(at least with respect to these two free radi-
cals).

31. (1) The principle of LeChatelier, stated sim.
ply, says that a system, placed under stress,
changes ta relieve the stress. Four volumes of
gas are on the left side of the equation, and
only two volumes are on the right. A change
of equilibrium toward the right would thus
tend to relieve the stress brought about by
higher pressure.

32. (1) This is an example of the aldo! condensa-
tion. [t requires an aldehyde or ketone pos-

sessing a-hydrogen.

33. {3} The concentration of {OH 7) will decrease
due to the common ion effect Since
(OHD)xHN=10"¥ H* must increase,
pH decreases and pOH increases.

|
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formed, the greater the

by an electrolyte solu-

35. (2) Ip + 2590372 —— 217 + $540¢". lodine |

is being reduced. Iodine (i.e., I2} but not io-

dide {i.e., | ") reacts with starch to form a blue
complex.

36. (1) A yellow precipitate of iodoform is pro-
duced in this reaction with methwl ketones, al-
cohols that may be oxidized to methyl
ketones, or acetaldehyde.

37. (4) Enzymes are influenced by ;temperature
1. inactivated usually above 60° C
2. rate of reaction is controlled as in any
chemical reaction; the rate is approximately
doubled by each 10° C increase
3. low temperatures slow the reactions PH.
There is an optimum pH for every reaction
poisons
some enzymes themselves can be harmful to
the organism but they are also susceptible to
compounds like cyanide, etc., which inacti-
vate them ’
conceniration.
the rate of a reaction is directly proportional
fo the amount of enzyme present in relation
to substrate. If a coenzyme or specific activa-
tor is required, that substance may control the
overall rate of the reaction also.

38. (2) The alpha helix contributes to the secon-
dary structure of proteins, but not all proteins
{nor all regions of proteins) contain the alpha
helix secondary structure.

39. {2) The four products of this Wurtz reaction
are n-hexane, n-butane, and ethane. On the
basis of probability only, the butane should
represent 50 % of the product on a molar ba-
sis.

40. {4) See explanation for question 39.

41. (1) $ N2" Br + Hy catalyst § - NH - NHp
42. (1) HzO + Na > Ha + NaOH

43. (1) During the production of electricity the
two half-cell reactions of the storage battery
are

Pb + SO42 —— PbSOy, + 28

1

PbOy + 4H + SO472 + 2€ —— PbSO4 + 2Hz0
During recharging of the battery the two half-
cell reactions are reversed.

44. (3) CaCz + 2HpO —— CgHz + Ca (OH).

45. (3} Freezing point depression in water de-
pends only on the number of solute particles
per unit volume

1 MNaCl = 2 x 1 x 6.02 x 102 particles per liter

0.3MNaSO; =3 x.03x 6.02x 10%%  particles

per liter.

1.5 M glucose = 1 x 1.5 x 6.02 x 1023 particles
per liter.

0.5M BaSO4 =3 x 0.5% 6.02 x 105
per liter.

Dividing by 6.02 x 10% we can see that
the comparative figures are NaCl, 2;
NapS0q,09; glucose, 15  and
BaSQO; , 1.5. Thus, the NaCl solution has
the greatest number of partides per unit
volume (considering the ionization of
NaCl , NapSO4 and BaSOjg),, and its will
have the lowest freezing point.

46. (2) Markovanikov's rule predicts that in the
absence of peroxides the addition of hydro-
gen halide across a double bond will occur
with hydrogen being added to the carbon,
which already contains the most hydrogen. In
the preserice of peraxides, however, a free
radical mechanism results in hydrogen bro-
mide being added in the opposite orientation.

47. (3) This is a definition of the zwitterion; an
example is the amino acid, glycine.

48. {1} Helium has a higher density and cost
than hydrogen, but it is much safer. Hydrogen
readily escapes through tiny holes, and if ig-
nited, it reacts quite readily with oxygen. He-
lium is essentially inert chemically.

particles

49. (1) Low molecular weight mercaptans have a
very unpleasant odor even in low concentra-
tion. They are added to give an odor to the
odorless natural gas. This is quite helpful in
detecting leaks and thus avoiding explosions.

50. {3} The question states a fact and the infor-
mation should be leamed.
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%@g&Fnﬁuon like extremely low tem-
lgh pressure can fiquefy
the nobel gases. Reason is also true but not
the correct explanation of assertion

52.(3) Due to excitation of valence electrons of

alkali metals, their salts give colour to the
bunsen {lame

53.(4) It is true that among halogens, chlorine

ouidises 1o highest oxidation state but reason

is not correct explanation, though it is indi-
vidually correct.
54.{1) Decolouration of Bra water shows unsatu-

ration in hydrocarbon. As acetylene have trip- '
it consist of one o— and one

ple bond,
n—bond. n—bond is replaced by bromine
and additior: reaction is taking place here.

55.11} It is true that 4s electrons ionises before
3d-orbital electrons but the energy level of
3d- orbital electron is more than 4s-orbital
electrons.

56.{1} N2 molecules contains triple bond. hence,

less reactive because of high bond energy.

But reason is incorrect because there no delo-
calization of electron in it.

] 57.(4) Both assertion and reason are true but

reason is not comect explanation of assertion
because it never explain about the adsorption
nature of {luorescein

58.(4) Assertion and reason are true but not ex-

| plaining why all enzymes are proteins. In gen-
eral all enzymes are proteinous macro-
molecules made of amino acids.

59.{3) Alkali metals are strong reducing agent be-
cause it has a tendency to get oxidised by re-
moving one electron easily. The main reason
for this, they have ns! electronic configuration
and by rermoving ns! electron it can attain no-
ble gas configuration which is a stable con-

| figuration.

| 60.(3) As we know that all exothermic reactians

[ are not spontaneous whereas all such type of

reactions where the entropy of system in-

' creases are spontaneous. S0, we can say

| where the internal energy of systern decreases

{ and randomness increases the reaction be-

' come spontaneous. Hence, both assertion
and reason are true and reason explains the

[ assertion.

BioLogY

1.(3) 2.(4) 3.(4) 4.14) 5.(3) 6.(2) 7.(4)

8.(1) 9.(4) 10.(3}) 11.(3) 12.(4)

13.41) 14.(2) 15.(3) 16.(4) 17.(3) 18.(1) 19.(3) 20.(4) 21.(2) 22.(3)

23.(3) 24.(1) 25.(3) 26.(4) 27.(3) 28.(2) 29.(1) 30.(1)
33.(2) 34.(4) 35.(2) 36.(4) 37.(2) 38.(4} 39.(4) 40.(2)
43.(2) 44.(3) 45.(3) 46.12) 47.(3) 48.(4) 49.(4) 50.(3)

31.(3) 32.(4)
41.(3} 42.(3)

0.(3) 51.{1) 52.(3}

53.{3) 54.(3) 55.(1) 56.{1} 57.{3} 58.{1} 539.(1) 60.(1}

EXPLANATIONS

1. Suberin is a protein and gives rgidity to the
cell wal]

2. 1t is caused by puccinia graminis and has 5
stages

3. Heterotrichous stage is the arrangement of dif- !

ferent types of flagella on the body

'[ 5. Gamer and Allored found out that tobecoo
i plants could flower only alter exposure to a
| number of short days

l[ 7. Cleistothecium is a closed structure containing
| spores on the inner wall

]: 8. It Is so named because it was discovered for

| the 1*time in pokygonum by strasburger
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