Presidency College
Department of Geology
Admission Test 2008

Time : 2 hours Full Marks : 100

Answer all the questions
Answer to cach group to be written in separate answer sheets

Group A PHYSICS Marks : 30

Consider a uniformly (positively) charged ring. If a negative point charge is
placed at a very short distance from its centre along its axis, what will be the type
of motion of the point charge? Justify your answer, 5
Explain why the moon does not have any atmosphere, 3
Show that the current passing through the coil of e tangent galvanometer is

proportional 1o the tangent of the angle of deflection of the needle. 5

. The half-life of a redivactive element X is 1000 years. How many years will it

take to disintegrate 1o become 1/5™ of its initial population. [Given In 2=0693, In
5= 1.609, In 10 = 2.302], 5

. Three coplanar forces F, = 38+ 4§, F; =6&—Bpand F, =—9&+4 § arc acting on

a point Rtprl:_u:nt these forces digramatically and check whether this rs an
equilibrium pulnt or ok,

Which effect helps us o understand whether a star is moving away fn:am ar
approaching carth? Explain, -]

Group B CHEMISTRY Marks : 30

7.

(a) When copper (11) chloride is dissolved in concentrated hydrochloric acid, the
solution turns yellow. As water is slowly added, the colour of the solution changes
First ta areen and then to blue. Further addition of concentrated hydrochloric acid
reverses these changes. How do you explain these phenomena?
(b) 6 gm of an arganie compound in 300 gm of a solvent raised the bailing |:u:|-ii11
by 0.177°C. Calculate the molecular wxght of the compound. The molal ele vation
boiling point constant is 0.513°C mole™.
(¢} What is ozonolysis? W2 =4
{a} A mixture of formic acid and oxalic acid is heated with concentrated sulphuric
acid. The gas produced is collected and trested with KOH solution whereby the
volume of the gas decreases by 146", Caleulate the molar ratio of the two scids in
the ariginal mixture.
(b) Compléte and balance the following equalion

n+ HNCy — - N+

{dilute)

(c) State with equation what happens when bone ash is heated with concentrated
sulphuric acid and the product is heated to 250°C. =6
(8} Calculate the heat of formation of CaHs, if the heats of combustion of benzene,
carbon and hydrogen are 754.3 keal, 94.38 keal and 68.38 keal respectively,
(b} Write the electron-dot formulae of HzPOu and MNax5:05,
(c) State the MarkownikofT rule, 342+ =6

.(a) Both methane and ethane can be used as fuels. Which one of them is more

efficient as fuel? The standard heats of formation of CHy (g), CzHe (gl €Oy (k)
and HaO (o) are =17.9, -20.2, -94.0 and -57 .8 keal respectively.



(k) Realance the following reaction by the ion electron method :
805 + NasCr:0s +Ha80; —» NapSOy + CraS0y); | Hal)
(¢} State two properties of iron which justities its classification as a transition

element, I+241 =6
11. Write the balanced equations for the following oxidation-reduction reactions
ial H. 50, +C'rrl£1'.:" — H50, + i [ Acidic medium)
(b) AsOF + MnU; — AsC] +MnQ, +OH™  (Basic medium)
(c) Mi't | 8,05 —» MaG; + H50; (Acidic medium)
=2 =0
Group O MATHEMATICS Marks : 40

All guestions carry equal moarks
#

12. Prove that the difference of the tangents of the angles which the lines
(tan ce 1 cos® fx]x’ _2xviane +Sin‘ay’ =0 makes with the X axis is 2.

i 16 by R : :
13. The langent at the point [4uns.;;‘i,”f% Sing | to the ellipse 16x +11y" =256 is

also a tangent to the circle x° 4y =2x =15, Find the value of ¢.

14. Find the value of x from Sin'x + Sinx cosx+cos’ x=1.
|5 Find the common roots of the equations Cos2x+Sin2r=cotx and
E-Ca.s_‘fouszlx =
geaey = SE i Fnd—
Vil
17 AE gl 2?4 =1ngL £ |-5}—xl. show that [’ +1}?; w+1=0.
X

s

18, I log, 2, iagq{_z*—.‘itl- and ]Dg;|\ 2 —g] are in arithmetic progression, then find

the value of x.
19, Solve
log, x+log, y=2
=0 y= 12
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