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Special Instructions/ Useful Data
1. R denotes the set of real numbers.
2. C denotes the set of complex numbers.

3. N denotes the set of natural numbers.
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IMPORTANT NOTE FOR CANDIDATES
Select any TWO Sections among the three listed below.

N

Geology Section : Q
Q. Nos. 1-15 (Objective Questions) and Q. Nos. 16-22 (Subjective Questio

: i

Physics Section

Q. Nos. 23-37 (Objective Questions) and Q. Nos. 38-44 (Subjective Qug
Mathematics Section:
Q. Nos. 45-59 (Objective Questions) and Q. Nos. 60-66 (Subjective @
Attempt objective and subjective questions of the selected TWO sectiss:
Indicate which two sections you have attempted in the box on the front p
Objective questions carry three marks each and subjecti estions cgy fifteen marks
each.

Write the answers to the objective questions of the sele ity the Answer Table
for_Objective Questions provided on page X only. f/ui\

Q.1

Q.2

Q.3

Q.4

GEOLOGY SECTION OB@TIVQ&ES@

Which one of the following landforms results exclu “Wrom gldcial melt waters?

(A) Roches moutonneés
(B) Eskers

(C) Hanging valleys
(D) Cirques

Wind-laid dust deposits consisti are known as

(A) dunes (C) pediments (D) loess
Coarse sediments accum

(A) point bars O

Match the miner

-side Of loops of meandering rivers are called
(C) barrier islands (D) bay barriers
rtheir respective polymorphs in Group II.
Group II
1. Calcite
2. Pyrite
3. Kyanite
4. Crisobalite

(B) P-3,Q-1, R-2, S-4
(D) P-1, Q-2, R-4, S-3
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Q.5 Match the geological units in Group I with the appropriate parts of the geological time- in

Group II.
Group [ Group II
P. Siwalik Supergroup 1. Permian-Jurassic
Q. Cuddapah Supergroup 2. Cretaceous-Tertia Y
R. Gondwana Supergroup 3. Proterozoic
S. Deccan Trap 4. Mioce
(A) P-1,Q-2,R-4, S-3 (B) P-2, Q-
(C) P4, Q-3,R-2, S-1 (D) P-4,

Q.6 Match the time boundaries in Group I with the go

Group I
P. Archaean-Proterozoic boundary
Q. Cretaceous-Tertiary boundary @ 2.~66.5 Ma
R. Precambrian-Cambrian bo 3.~10* Yrs
S. Pleistocene-Hologeng 4.~2500 Ma

(A) P-4, Q-2, R-1, S-3
(C) P-1, Q-2, R-4, S-3

B) P-1, Q-2, R-3, S-4
D) P-4, Q-1, R-3, S-2

gle in the IUGS classification scheme for the entire range of igneous
hen the volume of the ultramafic mineral component in the rock is

(B) <90% (C) > 66% (D) < 66%

ay or may not have high permeability
Iways has water inside the pore space

GP-2/58



Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

In rocks of which metamorphic facies would you expect to find micro-diamonds?

(A) amphibolite (B) granulite (C) greenschist (D) eclogi
In Bombay High, oil mainly occurs in limestone horizons of age.
(A) Cretaceous (B) Palaeocene (C) Miocene

A circle of 12 cm diameter becomes an ellipse with a major axis of 36 ¢
homogeneous deformation. What is the length of its minor axis in cm?

(A) 2 (B) 4 (C)6

The sense of ductile shear should be interpreted from rock secti

(B) perpendicular to the main foliation and perpendicyl
(C) perpendicular to the stretching lineation a&

(D) perpendicular to the main foliation and parall ‘ I
About 80% of the coal reserves of India arefis
(A) Godavari valley  (B) Wardha valle odar valley (D) Mahanadi valley

In India, Tertiary coal is mainly foynd dof

(A) Kerala
(C) Bihar

B) Jammu & Kashmir
D) Uttar Pradesh

GP-3/58



GEOLOGY SECTION SUBJECTIVE QUESTIONS

Q.16 (a) (i) Define extension (e), stretch (s) and quadratic elongation (4). (ii) Calcylatg
these parameters for a line that was initially 5 m long and has a final length (of

(b) (i) The figure below is a plan view of three ductile shear sense indicators.
and identify the sense of shear (dextral or sinistral) in each case.

Name the fold according to Ramsay’s classificat
plot in the given graph of t, (ratio of th
limb to thickness measured at the hing
figure B below? How is a flattened pari|ls
in which field would it plot in figure

A B )
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A

Q.17 (a) (i) In the following triangle for the classification of ultramafic rocks, name the
A, Band C.
Olivine
90 &

90

<

10
Orthopyroxene £—

O opyroxene

(i1) In the given binary diagram of compoundsNA ™ and ‘Bjayolid of composition
‘P’ is progressively heated. What will be the compesitiog of the first melt formed,

and why? m
)

<
AC\\Tempeya'thﬁe

/\‘V [ s | B
@ 40 GOP 80

Weight percent of B

(6)
(b) (i) Under

conditionsafe an arkose and a quartz arenite expected to form?
(i1) What is

mitization’? What causes it?

©)
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Q.18 (a)

(b)

(i) What characterizes a litho-unit as a ‘Formation’?

Arrange the following stratigraphic units in order of decreasing age:
(1) Talchir Boulder Beds, Dihing Group, Bhuj Formation, Vaikrita
Metamorphic Group;

(i1) Peninsular Gneissic Complex, Chitradurga Group, Bababug
Schist
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Q.19 (a)

(b)

S
N
Y

On what physical principle is the concept of isostasy based? Using DPfa
hypothesis, explain why continents are elevated with respect to oceans. %
The P-wave and S-wave velocities (¥, and V, respectively) within t arth are
given by the following expressions:

, 4 ,L/

K+

V, = — /3 and Ve = \/Z
P P

Based on the above, explain

(1) why V7, and ¥ increase with depth in the same co al laye;Q

(i1) why S-waves do not pass through the outer c@ (6)

P
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Q.20 (a) The reaction sets given below have relevance for the genesis of a particular catg

of copper deposits.

Set-A: 2FeS, + 150 + 8H,0 + CO, = 2Fe(OH); +4H,S04
2CuFeS,+ 170 + 6H,0 + CO, = 2Fe(OH) 3+ 2CuSO04

Set-B: PbS + CuSO4 = CuS + PbSO,
5FeS; + 14 CuSO4+ 12H,0 = 7Cu,S + 5FeSP!
CuFeS; + CuSO4 = 2CuS + FeSO4

(1) What is the role of the reactions in Set-A for the
these copper deposits? (i1)) What is the importance of t
generation of these copper deposits?

ctions in<§>t-B for the
&)

(b) Which geophysical methods are best suited for the explora f economic deposits
of (i) chromite and (ii) magnetite, and wh& (6)

9

P

S
N
Y
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Q21 (a)

(b)

boundary. BE and FI are fault scarps that/apparen
and HJ.
What type of plate boundary is represented b
why? What other type of motion occurs gleng
in which segments? Which parts of

earthquakes and why? 9)
A =8 G
AN
The figure apowre 1 -section through a subduction zone, with the plate to the
left subdugting below t te to the right. In which zones (A, B or C) are the trench
and volcanis. ate_located? Which of these zones would be characterized by the
highegt-ar est_heat flow, and why? (6)
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Q.22 (a)

(b)

S
N
Y

Minerals A, B and C are all anhydrous silicates composed of Na, Al, Si and (

and C are framework silicates, while B is a chain silicate. A is triclim
monoclinic and C is hexagonal.

(1) Identify A, B and C and write their chemical formulae.

(i1) Write down a set of optical properties by which A, B and C can be

in thin section. 9)
(1) Give 3 ways in which the form {100} in the isometric systery d om the
form {100} in the tetragonal system. (ii)) How does the position of ak in the
crystal structure of grossular garnet (Ca3;Al,Si30,,) differsfrom that in~the crystal
structure of anorthite (CaAl,Si,03)? Q (6)

N
9

P
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Q.23

Q.24

Q.26

Q.27

% ¥
% (B)2/3 ©)2 D)3

PHYSICS SECTION OBJECTIVE QUESTIONS

The surface of a metal is illuminated alternately with light waves of energies
E, =25 eV. The ratio of maximum velocities of the photoelectrons emitt
2.0. The work function W of the metal in eV is

(A) 0.5 (B) 1.5 (C) 2.0

to its speed at perigee is
(A) 0.3 (B) 0.35 (©) 0.

The dispersion relation for surface waves propagating 1 id is given as: o’ = ak + Bk°,

where o and £ are constants with appropriate un ph elocity ¥, becomes equal to

the group velocity V, at k =k,. The value of Jg 1

(A) Ja /28 (B) \2a/ B )3 (D) \3a/ B

+1

min

tprysity 1, of the polarized component and the

The degree of polarization P=(/_, ) of a mixture of unpolarized light and

(A) 0.55 7 0.3 (D) 0.25

The circuit giv@belo ¢ identical resistors with resistance R, two identical

inductors with ind e L\a ideal battery with emf ¢. If i, and i, are values of the
battery current juStaftex thesswitch is closed and long after the switch is closed respectively,

the ratio 7, /i, j

gi- R
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Q.28

Q.29

Q.30

Q.31

Q.32

Q.33

Q.34

A photon ionizes a hydrogen atom which is in the ground state. The liberated gle
recombines with a proton to form another hydrogen atom in the first excited state, 4
new photon of energy 27 eV. The energy of the hydrogen atom in the n™ energy state

asE, =-13.6/n> eV. The energy in eV of the original photon is

(A)33.8 (B) 18.6 (C)23.6 (D) K

such that
we\interval ™ Yec, during

Some oxygen molecules are enclosed in a container at pressure P and fefiperatuge
their mean free path is 0.03 m and r.m.s. speed is 483 m/sec. The ti
which half the molecules are unscattered, is

(A) 43x10°° (B) 34x10°° (C) 86x1 (%2“0_6
The density p and the molar mass M of a bivalent sa 0 V =4x10"° m’ are
1.7x10° kg/m’ and 24.0x107 kg/mole, respectively. AYoga mbet, N, = 6.0x10%/ mol.

The number of conduction electrons in the san@e is

(A) 8.5x10% (B) 1.7x10%

wavelengths in the first order is
(A) 50 (B) 25

The temperature in K at
atoms at 300 K is

(A) 2100

2x10™ m on a perf

totally reflected gam 3)x10~° N/m’, the time averaged power of the laser beam (in
mW) is
(A) 4n /2 ©) 2x D)«

¥ dn straight rails with a speed of 49 m/sec. Its whistle emits a sound at

it€ direction. The velocity of sound in air is 343 m/sec. The difference in
in/&z) heard by the car driver when the car approaches the train and the car moves

(B) 220 (C) 330 (D) 440
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Q.35  The Zener diode, as shown in the figure below, has Zener voltage V. =15 V and powsr tating
R

of 0.5 W. If V, =40 V, the minimum value of R, in Q that prevents the Zener a

being destroyed is &
Ay
—i¥s

(D) 250

| +

(A) 750 (B) 1050 ©) 5

Q.36 The electric field of an electromagnetic wave is os(x—y—at). If ¢ stands for

the velocity of the wave, the magnetic field B(7,¢) is

(A) B(7,t) = —Lz(fﬁ P)E, cos(x -y — wt
C

(B) B(F.0) =L (3~ §)E, cos(x— y -
C

Q.37 X-rays are diff@ed from/a § ptancs with Miller indices (111) in a NaCl crystal at Bragg
angle of 30°. If the lattteg cong of the crystal is 5.65 A, the wavelength A of the X-rays is

(A)3.254 & A (C)6.23 4 (D)2.62 4

N
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PHYSICS SECTION SUBJECTIVE QUESTIONS
Q.38 (a) A uniform rectangular plate of length 3a and width a has mass M. Ignoring gfay
determine the magnitude and direction of the torque 7 required to rotate

with uniform angular velocity Q in counter clock-wise direction about t
shown below.

Yoy

3a

\\ )

(b) A smaller rectangular plate of length 3a /Qn is now cut from the plate
shown above. Find the torque 7’ to rotate the the diagonal with the

same angular velocity Q. (6)

P

S
N
Y
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Q.39 The stream function ¥(x, y) of a two-dimensional flow is given by ¥(x,y)=7x" —b
(a) Find the value of b for which the flow field is irrotational. Determine th
potential ®@(x, y) corresponding to the irrotational flow.

(b) Show that lines of constant ¥(x, y) are orthogonal to lines of constap
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equation: ¥+2fx+w;x =0, where @, is the natural angular frequency of the

and B is the damping parameter. The oscillator is given an initial velocity
t=0.
(a) Find an expression for the displacement x(¢) of the oscillator.

(b) IfV,=0.13m/sec, @, =13sec’ and B =5sec”,
0 0
(i1) calculate the time ¢, at which the displacement first

(ii1) compute the maximum displacement X, .
[Use data: tan'(2.4)=1.176, ¢ ** =0.613 and sin

Q

)

P

S
N
Y
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Q.41

placed on a flat glass plate, and illuminated from above with a monochromati
wavelength A . The radius of the 30" dark, after the central spot, in the reflect

r. Watching this ring, the lens is moved vertically upward by a distance %

The new radius ' of the ring is 10~ m smaller than the old radius r.
(a) Determine both the radii » and r'.

(b) Compute the wavelength A of the light used to form the rings. (6)
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Q.42 One half of the region between two thin concentric metallic spherical shells of radii
and b (b> a) is filled with a dielectric of permittivity ¢, and the other half is filled W1

another dielectric of permittivity ¢,. A charge +Q is placed on the inner sh nd tht
outer shell is grounded (see the figure below). Find the capacitance C of the sy
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Q.43 Nuclei of type A are being produced at a constant rate Q in a nuclear reaction.
unstable nuclei A decay to stable nuclei of type C through intermediate unstable
of type B, as shown in the figure. If Ap and Ap are the decay constants of thg

and B respectively, calculate the activity of the sample at time t after tlre
process has started.

A Mg

e)

& (15)

P

S
N
Y
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Q.44 (a)

(b)

S
N
Y

A Carnot engine operating between two temperatures 727 °C and 27 °C is supp
heat energy at the rate of 500 Joule/cycle. Sixty percent of the work output i
drive a refrigerator, which rejects heat to the surrounding at27 °C. If the r
removes 1050 Joule of heat per cycle from the low temperature reservot
the temperature of the reservoir.

1000 Joule. Compressing the system along b — ¢ requires 1500
of heat flows out of the system. Calculate (i) the change in the interne
system for the path a — b, and (ii) the total work done in thg cycle a > =T —a.

2 <

" %Q%
R

N
rd

T
©)

g

P
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Q.45

Q.46

Q.47

Q.48

Q.49

MATHEMATICS SECTION OBJECTIVE QUESTIONS

If a function f:[0,1] > R is continuously differentiable, then there exists a continug
function g :[0,1]—> R such that

(A) g() = g(0)+ If(r)dr
(B) f(x)=g(0)+ Ig(t)dz
(© () =f(0)+Ig(t)dt &
(D) g(x)= £(0)+ Ef(t)dt

Which of the following functions f:C — C 1<>

(A) f(z)=Rez
© flo)=z
Let Q denote the set of all rational

(A) Q isanopensetin R
(B) Qis aclosed setin R
(C) The set of all limit points of
(D) Q is complete

Let 4 be an mQr

x,]". The system Ax=0 has

(B) 40 (C) -400 (D) -352
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Q.50

Q.51

Q.52

Q.53

Q.54

Q.55

Q.56

@ o

2 4 6

The radius of convergence of the series 1+lx_+£x_+l.3_.5x_+ ... 18

23 245 2467
(A)1/2 B) 1 (C) 3/8 (D)
The value of limn’ +n —n is
(A)V2-1 (B) o ©) 1
Let C[0,1] be the set of all real valued continuous functions,on [0,1]. Which one of the
following subsets of C[0,1] is linearly dependent? Q

(A) {1,cost,sint}
(C) {1,cos’t,sin’ t}

Q

The differential equation, for which ¢’x* +y* = ¢

dx  xy
Which of the following is

(A) 2xydx+y*dy=0
(C) 2xydx+x*dy =0

If A and V re@tivel
of the following 1s t

(A) AV =1

(B) VA =1
(D) (1+A)(1-V) =1

ing / is equal to 1, the factorial representation of the polynomial

(B) x® @
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Q.57 The curl of ¥ = xyz(xi + yj + zlé) is

(A) x(2 =) +y(x* = 21) j+ 2(y* =2k
(B) x(z* =y = y(x* =2) ] +2(y* = x")k
(C) Yz +x* 24+ xzyzlg
(D) yZsz—x222j+x2yzl€
Q.58 A ball is drawn from a box containing 8 red balls, 6 white balls and Ab hat is the
probability that it is not red?
( :9

possible samples of size two
standard deviation of the

1 1 4
(A) 3 (B) m ©) 5

Q.59 A population consists of the four numbers 1, 4, 6, 9. CdnSidere
which can be drawn with replacement from this popudatto
population is bp

(A) 8.5 (B) 8.15 (C)R (D) 5.0

g
S
S
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MATHEMATICS SECTION SUBJECTIVE QUESTIONS

Q.60 (a) Let P be the vector space of all polynomials with real coefficients of degrg
than or equal to three. Find the matrix representation of the linear trans

D:P — P defined as Dp(x)= @ with respect to the basis {1, x,x’
X

Determine all eigenvalues and eigenvectors of the matrix representation
obtained.

(b) Determine g(x,,x,,x;,x,) where
I 1 1 1

X Xy Xy Xy
2 2 2 2 = (x, —x3)(x, —x,)g(x,, %5, X5, X,). Q
XX, X X,
3 3 3 3
X, X, X, X, (©)
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Q.61 (a) If f has a finite third derivative " in [a,b] and if
fla)=f"(a)=f(b)= f'(b)=0,

(¢) =0 for some cin (a,b).

"

prove that f

(b) Suppose v =yi—xj+k. Let S be x>+ > +z> =4, x>0, y >0 and

outer unit normal to S. Compute H v.ado.
N

)
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Q62 (@) Determine all the poles and their residues of f(z) =— ! T
zZ +z+

(b)

Find the Laurent series of ; with center 0 for
(z-D(z-2)

(i) the annulus 1<|z| <2 and (ii) the region |z > 2. 9)
%@
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Q.63 (a)

(b)

Using Green’s theorem in the plane, evaluate 95 yidx+(y’ +2x)dy, where C (i
C

boundary of the region R in the first quadrant bounded by the curves x a

x> =y. (9)

Show that the function f:R — R, defined by f(x)=(x+4)’, /i
continuous.
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Q.64 (a) Solve the differential equation % =(x+y)".
X

(b) Solve the following initial value problem
d’y ., dy
—+2—+4y=0, y(0)=1, »'(0)=1.
S t2 -4y =0,5(0)=1, y(0) )
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equation x’+x’-1=0 upto the second iteration x,, assuming t
approximation x, as 1.

(b) Solve the following system of equations
4x, —x,+3x,=2

2x, +5x, —x; =1
X, +2x,+5x;, =4

by using Gauss-Seidel method upto two iterations starti the initial solution

X0 = x® = 50 =0, Q o
O@

S
N
Y
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Q.66 (a)

(b)

If X and Y are independent random variables having density functions
e, x=20 4™ >0
X)= and =
h) {0, x<0 L) { 0, y<0
respectively, then find the density function of their sum U = X +7Y.

Find the characteristic function of a random variable X having derys;j
1

f(x)=12a’

0, otherwise. %

|x|£a

GP-52/ 58
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Write the Code of your chosen answer only in the ‘Answer’ column against e@
Question Number. Do not write anything else on this page.

Question | , Do not write Question | Answer _DQQQVNTe\'
Number in this column Number in this\column
GEOLOGY SECTION MATHEMATICS S

01 45 (( \\\

02 46 N

03 47 R ~~—"

04 48 1 N4 N

05 49 AR Y

o TR ANN

07 51 A NN

08 2. NN Y

09 RN N\

10 54 NN

11 /755 \|

12 \\U56

13 /\\\ /

14 TN

15 U

23 — \\’mVALUATION ONLY
24 / /\\ \ Correct Marks (+)
25

<O \> / /\:9 Incorrect Marks =)
26 O \UJ)
27 ANN Total Marks in Q. 1-15 ()
28 Y
29 \\ Correct Marks | (+)
2(1) ((g§>> Incorrect Marks (=)
32~ \\ )} Total Marks in Q. Nos. 23-37 | ( )
33 \2/\\ ~
34 <\‘ \\/‘ Correct Marks | (+)
35 \& Incorrect Marks | (-)

KN
ENS

Total Marks in Q. Nos. 45-59

()

GP-iii/ 58



—

2012 -GP
GEOLOGY SECTION PHYSICS SECTION MATHEMATICS SFéE\RN\
Q. No. | Marks | Signature | Q. No. | Marks | Signature | Q. No. Mark7\ (Si\ggtur\%‘
/P
1-15 23-37 45-59 Q% 4
(Objective) (Objective) (Objective) /\
AN
Candidates should answer both Objective and Subjective portions of the two ions selacted on the
front page i.e. Geology+Physics, Physics+Mathematics, Geology+Matheqatic
~—
16 38 0
17 39 Z/\h\\
A o,
L1/
18 40 (‘ b2
N Y4
19 41 & \ 63
Q0
20 42 \ 64
/T >
L v
21 43 ( \\ 65
22 44 /‘\\\/ 66
/NN
\ N
Total otal{] > Total
(Subjective) ubjective) \ (Subjective)

Total (Objective Part)

.
NN\

NN
~

Total (Subjective %rt) \} //\

Grand Total

N

Total Marks (in gi%

Signature ?Eia‘m\

SlgnWmer(s)

Slgﬁajﬁw\x inizer

) M Chief Scrutinizer

He

e of Coordinating
aminer

GP-iv/ 5

8




	        2012-GP 
	Test Paper Code: GP 
	        Time: 3 Hours             Maximum Marks: 300 
	INSTRUCTIONS 
	    Write the Code of your chosen answer only in the ‘Answer’ column against each      Question Number. Do not write anything else on this page.

