Presidency College, Kolkata
Department of Geology
Admission Test 2009

Write answers to each Group (Group A, B and C) in the respective answerscript. Do not write your name or application number or departmental
serial number or your roll number at the last public examination anywhere on the answerscript.

Full Marks: 100 Time: Two Hours
Group A: Physics (Marks 30)

1. Abody of mass m is suspended by two wires making angles o and B with the horizontal. Find the tensions in the wires. 5
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3. Aman of mass m is standing on a platform of mass M kept on smooth ice. If the man starts running on the platform with a

speed v, with what velocity relative to the ice does the platform recoil? 5
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4. A satellite is revolving round the earth at a height of 600 km. Find the speed and time period of the satellite. Radius of earth
= 6400 km and mass of earth=6X10"kg. 5
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5. A particle of charge 2.0 pc moves with a speed of 2X10° m/sec along the positive x-axis within a magnetic field B of

strength (0,2} i 0,4}2)1‘. Find the magnetic force acting on the charge. 5
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6. Find the current i supplied in steady state by the battery in the network shown and the charge =
on the capacitor. ] 5
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Group B: Chemistry (Marks 30)

1. Fill in the blanks: 5X1=5
a) One of the ions in Nesseler's reagent is
¥) IR e Boifge sl aiye 7'et |
b) Molten iron coming out from the blast furnace is called
<) A FIFES (A AN +ifeT® IR 3 2 |
¢) Number of atoms present in one microgram of hydrogen is
o) 9T TRCHIAT FRCGISTA G130 A1 S |
d) Formula of green vitriol is
q) 9 feffatera s e |

e) Silver thiosulphate reacting with excess Na,S,0, solution produces
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2.A2.5 gm sample of Uranium was heated in air. The resulting oxide weighed 2.949 gm. Determine the empirical formula of
the oxide. 5
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3. Ifthe radii of nth orbit and the first Bohr orbit of a hydrogen-like element (atomic number =z) are 7, and a, respectively,
then show that»,= (n’a,)/z. 5
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4.a) Calculate AG® of the following cell at 25°C. 3
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Zn+2H S Zn"'+H, (Given/sws E° 5 27 at25°C=-0.76 volt)

b) Draw the PV versus P graph at constant temperature for (i) ideal gas and (ii) Van der Wall gas. 2
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5. Identify the elements A,B,C and D from the following characteristics: 4X1=4
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(i) Second ionization energy of A is the highest.
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(i1) D has the highest electronegativity.
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(iii) Diamagnetic B has only the B-orbital electron.
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(iv) Paramagnetic element C has equal number of 8 and p electrons.
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6. Write down the electronic configurations and mention the number of unpaired electrons of Cr’" and Fe™. 4
Cr'* a3t Fe''-a9 3@ st (rang 9 wrgel] B sieant S a4 |
7. Arrange the elements B,C,N and O with increasing first ionization potential. , 2
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Group C: Mathematics (Marks 40)

1. Determine the equation of the circle passing through the point (2,1) and having a tangent of equation x+2y=1 at the point
(3,-1). 5
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2. The sum of the ordinates of two points P and Q, lying on the ellipse x*/25+y*/9=1, is 3. Find the locus of the point of

intersection of the tangents at Pand Q. 5
Toqeea BT P a3z Q awe gfb R Wit y ganesa st 3 1 P ak Q RAqre wifas =seyfba canfivg sieiasiy a1
3.Iflog,x+log,2=log,y+log,2=10/3 and x #y, then find the value of x+y. 5
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4 ifx"y'=(x+y)™, then find the value of dy/dx and d’y/dx’. : 5]
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5. Find e when y = m \/_ \E 5
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6. a. and P are the roots of the equation A(x’-x)+x+5=0. If A, and A, are the two values of A for which the roots o and f are

connected by the relation o/f+p/o=4/5, then find the value of A,/ A+ X,/ A,. 5
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7. Determine x from the equation 8 cosx cos2x cos4x =sin6x/sinx. 5
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8. Find the common roots of the equations: 2sin’x+sin’2x = 2 and sin2x+cos2x = tanx. 5
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