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PHYSICS

™ A capillary tube of radius 7 is lowered into a liquid of surface tension T and density p- The angle of contact between
the solid and the free surface of the liquid is @ = Q°. During the process in which the liquid rises in the capillary, the
work done by surface tension is

(Single option correct)

“a al? ‘b 4zT?
124 P8

c = d o2
P8 124

5 Y Assertion: The phase difference between any two points on a wave front is zero.

Reason: Light from the source reaches every point of the wave front at the same time. (Single option correct)

“a  Ifboth Assertion and Reason are true and the Reason is “'b  Ifboth Assertion and Reason are true but Reason is not

correct explanation of the Assertion. explanation of the Assertion.
©C  If Assertion is true but the Reason is false. “d  If Assertion is false but Reason is true.

3} Aninverted bell, lying at the bottom of lake 47.6 m deep, has 50 cm3 of air trapped in it. The bell is brought to the
surface of lake. The volume of the trapped air will become (atmospheric pressure =70 cm of Hg and density of

Hg = 13.6g/cm3) (Single option correct)
‘2 350 m? b 300 om?

‘c 250 cm? d 22 cm?

™ Aradioactive sample S having the activity A; has twice the number of nuclei as another sample Sy of activityA,. If
As = 2A1, then the ratio of half-life of S to the half-life of Sy is (Single option correct)

‘a 4 ‘b2

‘c 025 “d 075

= Y Three rods of identical cross-sectional area and made from the same metal form the sides of an isosceles triangle

ABC right angled at B. The points A and B are maintained at temperatures T and \/ET, respectively, in the
steady-state. Assuming that only heat conduction takes place, the temperature of the point C is

A
(Single option correct)
B C
a 3T b T
V2+1 241
c T 4 _r



~ ™ There is a thin uniform disc of radius R and mass per unit area 6, in which a hole of radius R/2 has been cut out as
shown in the figure. Inside the hole, a square plate of same mass per unit area O is inserted so that its corners touch
the periphery of the hole. The distance of the centre of mass of the system from the origin is

(Single option correct)

“a  r2-m) ‘b rl-n)
20G31+2) 202r+D)

.“Ic 2Rz .“Id 3Rz
2(37+2) 2(2z+1)

=™ Two cars P and Q start from a point at the same time in a straight line and their positions are represented by
Xp (¢) = at + bt? and Xo (@) =ft— £2. At what time do the cars have the same velocity? (Single option correct)

- a » a-f < b » atf
1+b 2(-1)

C atf d f—a
2(1+b) 2(1+b)

g * Rain falls with velocity 7¢ — 10f where x-axis is horizontal and y-axis is vertical. With what velocity should a man

run so that he sees rain falling vertically.

(Single option correct)
fa 101 b7
‘c 107 d73
9 Area of piston is T m2. When heat is supplied to the gas it expands and displaces piston by % where L = 1 m. Natural

length of springs is L = Tm. Spring constant K = 100 N/m. The pressure of gas in final situation is — (considering

equilibrium)
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(Single option correct)
“a  50N/m? b 100 N/m2
Y¢ 200 N/m2 “d 400 N/m?

=™ The primary winding of a transformer has 100 turns and its secondary winding has 200 turns. The primary is
connected to an AC supply of 120 V and the current flowing in it is 10 A. The voltage and the current in the secondary

are (Single option correct)
‘a 240V5A b 240V, 10A

‘Cc 60V,20A “d 120v20A



.Y Aball is dropped from the top of a building. The ball takes 0.5 s to fall past the 3 m length of a window some
distance from the top of the building. If the speed of the ball at the top and at the bottom of the window are vt and
vg respectively, then (take g = 10 m/s?) : (Single option correct)

Ayt = 12ms™" b vpvg = 1ms ™!

- 1
B — Ims! d
vy

vp—vg =49ms”

) A deflection magnetometer is adjusted in the usual way. When a magnet is introduced, the deflection observed is 0,
and the period of oscillation of the needle in the magnetometer is T. When the magnet is removed, the period of
oscillation is Tg. The relation between T and T} is (Single option correct)

‘a2 =T? cos 0 ‘b T=Tycos O
C _ T d 2
~ cos 0 T2 = cosoe

= How many different wavelengths may be observed in the spectrum from a hydrogen sample if the atoms are excited
to states with principal quantum number n ? (Single option correct)

“a () o a(n)
2 2

(o] n(n+2) d n(n—Z)
2 2

~ Y Two gold pieces, each of mass Q. 035 g, are placed in a box of mass 2.3 g. The total mass of the box with gold
pieces is (Single option correct)

“a 2.3g b 2.4g

‘o 2.37g “d 2.370g

=2 An electron having kinetic energy 10 €V is circulating in a path of radius 0. 1 m in an external magnetic field of

intensity 10_4 T. The speed of the electron will be (Single option correct)
fa 176 x (10°) ms™! b 4.8 (10°) ms™!

‘o 2.0% (1012) ms! “d 48% (1012) ms™!

™ Ascreen is placed 90 cm from an object. The image of an object on the screen is formed by a convex lens at two

different locations separated by 20 cm . The focal length of the lens is (Single option correct)

: a 18 cm 4 b 21.4cm
‘¢ 60cm “d 85.6cm
-
* The magnitude of the X and ¥ components of A are 7 and 6. Also the magnitudes of X and ¥ components of
- - -

A + B are 11 and 9 respectively. What is the magnitude of B ? (Single option correct)
‘a 5 ‘b s

‘c 8 ‘d 9



18 Three identical spherical shells, each of mass m and radius r are placed as shown in the figure. Consider an axis

XXI which is touching the two shells and passing through diameter of the third shell. Moment of inertia of the
system consisting of these three spherical shells about XX axis is:

X

X'
(Single option correct)

5 B s
Se 162 “d4me

o) Apendulum has angular amplitude 6. Tension in the string at extreme position is T; and at bottom is T.

If To = 2T, then @ is equal to (Single option correct)
) b sl (

) “d 60"

a cos ™! (

W=
Wl

)

C cos_1 (

EN [}

th
* A shunt of resistance (#) of the resistance of the galvanometer is used to convert it into an ammeter. The range

of the ammeter becomes. (Single option correct)

‘a  mtimes b (m+1)times

¢ (m=—1)times “d 2 times

A bullet of mass M is fired with a velocity 50 m/s at an angle 8 with the horizontal. At the highest point of its
trajectory, it collides head-on with a bob of mass 3M suspended by a massless string of length 10/3 m and gets

embedded in the bob. After the collision the string moves through an angle of 120°. Find the angle 6.
(Take g = 10 m/s?) (Subjective Numerical)

2" The equations of three waves are given by y1 =Ag sin(kx —wt),y2 = 3\/EA0 sin (kx — @t + ¢) and
y3 = 4A¢ cos (kx — wt). Theses waves are in the same direction and are superimposed. The phase difference

between the resultant-wave and the first wave is % and ¢ = % < %, then what is the value of n? (Subjective

Numerical)

k
A particle of mass m is subjected to an attractive central force of magnitude 6(1Fe, 1w and 40)—2 ,k being a
r

constant. If at instant when the particle is at an extreme position in its closed orbit, at a distance 'a' from the centre

of force, its speed is 1 / (ZL)’ if the distance of other extreme position is b. The ratio of a/b is (Subjective
ma

Numerical)



) Two capacitors A and B with capacities 3uF and 2pF are charged to a potential difference of 100 V and 180 V
respectively. The plates of the capacitors are connected as shown in the figure with one wire of each capacitor free.
The upper plate of A is positive and that of B is negative. An uncharged 2uF capacitor C with lead wires falls on the
free ends to complete the circuit. Calculate the amount of electrostatic energy stored in the system after completion
of the circuit.

i
| s |

+J'3uF ZpF-'L (Subjective Numerical)
Al1o0v 180 v

' An uncalibrated spring balance is found to have a period of oscillation of 0.314 s, when a 1 kg weight is suspended
from it, how much does the spring elongate (in cm), in when a 1 kg weight is suspended from it ? Take m = 3.14
(Subjective Numerical)

‘25



CHEMISTRY

1™ Conductometric titration curve of an equimolar mixture of a HCl and HCN with NaOH(aq) is : (Single option correct)

a b
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5> Y Which of the following carbides produces propyne on reaction with water ? (Single option correct)

‘a cac, ‘b Be,C

e Al,Cy d Mg, Cy4

" An organic compound contains 49.3% carbon, 6.84% hydrogen and its vapour density is 73. What is the molecular

formula of the compound ? (Single option correct)
a  C4Hg0, ‘b CyHs0,

YC CgHqigO4 “d CgHs0,

) The temperature, at which a gas shows maximum ideal behaviour, is known as (Single option correct)

“a Boyle's temperature “b  Inversion temperature

‘¢ Critical temperature “d  Absolute temperature

= % Only lodine forms Hepta-fluoride IF;, but Chlorine and Bromine give Penta-fluorides. The reason for this is : (Single

option correct)

“a  Low electron affinity of lodine b Unusual pentagonal bipyramidal structure of IF;

‘¢ Thatthe larger lodine atom can accommodate more “d  Lowchemical reactivity of IF;
number of smaller Fluorine atom around it



6 ) The following data were obtained from the first order decomposition of 2 A (g) — B (g) + C(S) at a constant

volume and at a particular temperature

S No. [Time Total pressure in Pascal
1 At the end of 10 min 300
2 After completion 200

The rate constant in min™" is (Single option correct)
“a 00693 ‘b 693

"o 693 “d 6.93x 10~

~™ Knowing that the chemistry of lanthanoids (Ln) is dominated by its +3 oxidation state, Which of the following
statements is incorrect ? (Single option correct)

“a  Because of the large size of the Ln(lll) ions the bonding in “b  Theionic sizes of Ln (1) decrease in general with
its compounds is predominantly ionic in character. increasing atomic number.
‘e Ln(lll) compounds are generally colourless. ‘d Ln(lll) hydroxides are mainly basic in character.

o Y s-electrons of the valence shell of some elements show reluctance in bond formation. Such elements are ..... and
belong to ...... ; (Single option correct)

“a Lighter, s-block ‘b Heavier, d-block

‘e Heavier, f-block °d Heavier, p-block

o ) Anew Iron containing compound can have either of the two possible formulae
Ks [Fe(0204)3] or K, [Fe(0204)2 . (HZO)Z] + A 1.356 g of compound in acid is dissolved which converts

oxalate to oxalic acid the solution required 34.5 mL of 0.108M KMnO, to reach point of equivalence. Which is correct
formula of compound. Report its molar mass (Single option correct)

‘a 437 ‘b 49

Tcoo232 “d 456

™ Which among the following statements is false ? (Single option correct)

@  The correct order of osmotic pressure for 0.01 M ‘b The osmotic pressure(n) of a solution is given by the
aqueous solution of each compound is

equation (r[ = MR T ,where M is the molarity of the solution).
BaCly > KCIl > CH3COO0H > Sucrose .

“¢  Raoult's law states that the vapour pressure of a 7d  Two sucrose solutions of the same molality prepared in
component over a solution is proportional to it's mole different solvents will have the same freezing point
fraction. depression.

90Th228 emits four alpha and one beta particle. Number of neutrons in daughter element is (Single option correct)

“a 129 “b 190
o o232 “d 138
5 What volume of 1.00 mol L™ aqueous sodium hydroxide is neutralized by 200 mL of 2.00 mol L~! agueous

hydrochloric acid? Find the mass of sodium chloride produced. The Neutralization reaction is

NaOH (aq.) + HCl(aq.) » NaCl(aq.) + H,O(Q). (Single option correct)

“a 634g ‘b 234g

‘¢ 134g “d 434g



oY 2-Methylpent-2-ene on reductive ozonlysis will give (Single option correct)

“a Propanal only ‘b Propanal and ethanal

‘e Propanone & propanal ‘d Propan-2-ol and ethanal

™ Which one of the following constitutes a group of the isoelectronic species? (Single option correct)

fa 2 07, co.NO "boeNT, Ny, 027, X

o o,
TC Not, c2T, eNT, N, “d N, 05, NOT, CO

=Y The correct IUPAC name of the following compounds is

(Single option correct)

“a 1,2-dimethylpropylcyclopropane ‘b 2-cyclopropyl-3-methylbutane

‘e 2-methyl-3-cyclopropylbutane ‘d isopentylcyclopropane

™ Which one of the following is manufactured by the electrolysis of fused sodium chloride (Single option correct)

“a  NaOH ‘b NacClO

C Na d NaClO;

7 The solubility product of AgCl is1.8 X 10_10. Precipitation of AgCl will occur only when equal volumes of which
of the following solutions are mixed? (Single option correct)

‘a 10*MAgtand 104 MCI- b 107 M Ag* and 1077 M CI-
‘¢ 109 MAgtand 1075 M CI- “d 10 M Agt and 10" M CI-
o Abody centred cubic lattice is made up of hollow sphere of B. Sphere of solid A are present in hollow sphere of B.

Radius of A is half of the radius of B. What is the ratio of total volume of sphere B unoccupied by A in unit cell and
volume of unit cell? (Single option correct)

“a 29z/3 ‘b Tn\/3
64 64
fC 1973 ‘d 23
64 64
Com

~ For an ideal gas = Y . The molecular mass of the gas is M, its specific heat capacity at constant volume is :

Cvm
(Single option correct)

‘a _R_ bo_M_
M(y-1) R(y-1)
C YyRM d YR

y-1 M@y-1)



Y A sample of pure PCls was introduced into an evacuated vessel at 473 K. After equilibrium was attained,
concentration of PGls was found to be 0.05 mol L™". If value of Kc is 8.3 x 1073, what are the concentration of PCl3
and Cl, at equilibrium?

PCl 5 (g) = PCl3 (g) + Cly (g) (Single option correct)
Ta  2.04x102mol L’ ‘b 1.06x10" mol L2
fc 3.25x102mol L3 “d  412x108 mol L

,1 Y Number of stereocisomers possible for the following compound is

Br

(Subjective Numerical)

Br Cl

;5 In how many of the following reactions, one of the products obtained is a yellow coloured precipitate?
(i) Pb** + KI —

(i) Pb** + H,SO4 —>

(i) AP* + NaOH —

(iv) Mg?* + Na,HPO4, —>

(v) Pb** 4+ K,Cr0;, —>

wiyI” + AgNO3 —

(vii) SOZ_ + BaCl, — (Subjective Numerical)

;oY How many 2° carbon in the following ?

O O
O 0

(Subjective Numerical)

(o]
The dipole moment of HBr is 1.6 X 10739 coloumb-metre and inter-atomic spacing is 1 A. The % ionic character of
HBr is (Subjective Numerical)

= How many complexes among the following are paramagnetic
[Mn(CN) ] [Cr(H20) ]** [Co(en),]**

[V(CO)s] . [Ni(NH3),]** [Ni(dmg),]

[Pt(Cl)z(NH3)2] [Cu(NH3)4]2+ [Cu(CN)4]3_ (Subjective Numerical)




MATHEMATICS

1Y If the cube roots of unity are 1, w, w2, then the roots of the equation (x — 1)3 + 8 = 0 are (Single option correct)

Ta 21, 142w, 14202

Seo=1,-1,-1

tan~! ( 2"2)+tan‘1 (ﬂ)

1-x 1-3x2

_ -1 4x—4x3
tan ( 1-6x24x* )
a 1
1—x2
C 1
1422

“a

L]

(9]
wla

4 ) iftan~! x 4 tan™! y= %, then (Single option correct)

“a xt+y+ay=1

¢ x+y+xy+1=0

d 1, w,w

b1, 1=2w, 1 —2w?

2

is equal to { x| < \/5 - l} (Single option correct)

1-x2
d 1
14x2

3 Iftana = (1 + 2_x)_1,tanﬂ = (1 + 2x+1)_1, then (@ + f) can be equal to (Single option correct)

NN

STEY

b x+y—-xy=1

“d x+y—xy+1=0

= ™ Let two numbers have an arithmetic mean 9 and geometric mean 4, then these numbers are the roots of the

quadratic equation (Single option correct)
‘a 24+18x-16=0

‘¢ R2+18x+16=0

6 lim c;)sssz_ll = (Single option correct)
x—0 -
‘a 2
‘c o6

“a (e — 2) sq. units

‘¢ esq. units

2x

b 2 -18x+16=0

“d 2-18x—-16=0

2
* Area bounded by the curves y = loge Xandy = (loge X) is (Single option correct)

‘b (3 —¢€) sq. units

“d (e = 1) sq. units

1

The solution of the differential equation Zx—y +

“a y(1-#)=tan'x+c

e y(1 +x2)2 =tanlx+¢

el e (1422)

5 is (Single option correct)

b y(1+x*) =tan x+c

'd y(l —x2)2 =tan"!x+c



o ) Let ABbea given chord of the circle x2 + y2 =r? subtending a right angle at the centre. Then, the locus of the
centroid of the A PAB as P moves on the circle is (Single option correct)

“a Aparabola b Acircle
‘e An ellipse ‘d oA pair of straight lines
= If A, B, Carethe angles of atriangle and [ 1 4+ sin A 1+sinB 1+sinC = 0, then

sinA +sin? A sinB +sin? B sinC + sin® C
which of the following is never true for triangle ABC? (Single option correct)

“a right angled isosceles “b isosceles

. € equilateral d scalene

1 The acute angle of intersection between the curvesy = sin x and Yy = COS X is (Single option correct)

o (2v3) " n (3y7)
i (3y3) 4 at (sv3)

) LetX, Y and Z be the respective sum of the first 11 terms, the next I terms and the next Il terms of a geometric
progression, then X, Yy, Z are in (Single option correct)

“a  arithmetic progression ‘b geometric progression

‘¢ harmonic progression “d  Noneofthese

) f BCis +2 ( 18C16) + 17Cy6 + 1 = ™C3, then nis equal to (Single option correct)

“a 19 ‘b 20

‘co18 ‘d 24

) Through a point A on the x - axis a straight line is drawn parallel to y - axis so as to meet the pair of straight lines ax?

+ 2hxy + by? = 0 in B and C. If AB = BC then : (Single option correct)

“a h2=4ab b 8h2=9ab

¢ 9h2=8ab “d 4h2=ab

5 The greatest integer which divides the number 101100 — 1 is (Single option correct)

“a 100 “b 1000

‘¢ 10000 “d 100000

2™ In an steamer there are stalls for 12 animals and there are horses, cows and calves (not less then 12 each) ready to
be shipped. The number of ways, the ship load can be made is ... (Single option correct)

Sa 312 _q b 312

‘o2 -1 “d (129



- The domain of the function

f(x) _ sin_l(x—3) s

92
(Single option correct)
Ta [23] b [23)

el “d n2)

1 g 1
tLet] = fO % dxandJ = ./0 €5 dx. Then, which one of the following is true?
X

vV
(Single option correct)

‘a I>§andJ<2 b I>§andJ>2

‘e I<§andJ<2 d I<§andJ>2

‘o From a 60 meter high tower angles of depression of the top and bottom of a house are @ and B respectively. If the
60 sin(f—a)

height of the house is —_— then x = (Single option correct)
‘a sina sinp ‘b cosa cosf
‘¢ sina cosp ‘d cosa sinp

o) Out of 3n consecutive natural numbers, 3 natural numbers are chosen at random without replacement. The
probability that the sum of the chosen numbers is divisible by 3, is (Single option correct)

a n(3n®—3n+2) b (3n2—3n+2)
2 2Gn-1)(3n-2)
o (an-ame2) “d nGr-1)@n-2)
Gn-1)(3n-2) 3(n-1)

,1 ) The area (in sq. units) bounded by the curve y = max. (xs, x4) and the x-axis fromx = O tox = 1 is (Subjective

Numerical)

2" If the value of (1 + tan 1°) (1 + tan 2°) (1 + tan 3°) ... ....... (1 + tan 44°) (1 + tan 45°) s 2*,A €N

then sum of digits of number A is (Subjective Numerical)

3} Letf (x) = g—g +c¢,¢> 0.1fthe curve y = f~! (x) passes through (%, —%

f_l (x) such that g (0) = %, then the value of [g (1)] is, (where [. ] represents the greatest integer function)

) and g (X) is the antiderivative of

(Subjective Numerical)

;1Y In the figure PQ, P01 and O1 Q are the diameters of semicircles C1, Cp and C3 with centres at 01, O and O3
respectively and the circle Cy4 touches the semicircles C1, Cy and C3. If PQ = 24 units and the area of the circle

C, is A sq. units, then the value of i—” is equal to (here, POy = O1Q)
C

E C

1

C
® (Subjective Numerical)

=3 Letf, g and h are differentiable functions. If f (0) = 1; g (0) = 2; h (0) = 3 and the derivatives of their pair wise
’ / ’ ’
products at x = ( are (fg) ) =6; (gh) 0)=4and (hf) (0) = 5, then the value of (fgh) (0) is (Subjective

Numerical)
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