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ITHT CLASS XI








SUBJECT : PCM



TIME : 3 hrs
The ITHT test booklet contains 72 questions and 3 sections (Physics, Chemistry & Mathematics)
In each section Eight questions (single option correct) carries + 3, – 1 marks,
Four Questions (multiple option correct) carries + 5, – 0 marks,
Two passages (each carrying three questions of single option correct) carries + 3, – 1 marks,

Two column matching (4 option each) carries + 1, – 0 marks and if all four are correct then two bonus marks,
Four Assertion Reason carries + 4, – 1 marks
This sample paper contains only sample questions of every type.

SECTION A (PHYSICS)

Single option correct
1.
Ground is smooth. If there is no slipping between blocks for amplitude of oscillation A. Then minimum value of ( is
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2.
A particle starting from rest is moving along a circle with constant tangential acceleration. graph of power against normal acceleration is
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3.
A small sphere of mass m radius r density ( is dropped at zero velocity in a liquid of density (. It acquires a terminal velocity v after a vertical distance h. The heat produced during the course is

(a)
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(d)
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Multiple option correct
4.
Light of wavelength 200A0, 600A0 and 1200A0 fall on a surface having threshold wavelength 800A0.

(a)
Only 200A0 and 600A0 will cause photo–electric emission.

(b)
The number of the line in the resulting spectrum is two only.

(c)
Stopping potential is approximately 
46.5 V.

(d)
Kinetic energy of ejected electrons have values only 46.5 eV and 5.1 eV.
5.
A solid sphere of mass m rolling with speed v on a smooth horizontal surface strikes a rough vertical surface and rebounds. Just after collision it again rolls with speed 
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(a)
Normal impulse by wall during collision is 
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(b)
Normal impulse by wall during collision is 
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(c)
Impulse tangent to wall during collision is 
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(d)
Impulse tangent to wall during collision is 
[image: image16.wmf]3

5

mv

.
6.
Wave front PQ traveling from medium 1 to medium 2 appear as 
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(a)
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(c)
Phase of 
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 and 
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 are same.

(d)
Phase difference of P and 
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 is same as phase difference 
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Passages

When electrons accelerated through P.D 
20 KV strike an target material of high atomic number. X–rays are produced.
7.
The characteristic line of K( and K( and (1 and (2 then characteristic line L( is

(a)
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(c)
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8.
Suppose energy of electron is K shell is 5 KeV. Then shortest wavelength of characteristic X–rays is

(a)
0.8 A0
(b)
0.1A0

(c)
1.6 A0
(d)
2.8A0
9.
What is the momentum of shortest wavelength of continuous spectrum in Kg ms–1 is.

(a)
4.3 ( 10–24 
(b)
3.2 ( 10–24

(c)
10.6 ( 10–24
(d)
8.6 ( 10–24
Column Matching
	
	Column–I
	
	Column–II

	10.
	Heating of water from 00C to 40C
	(A)
	Work done by system is +ve

	11.
	Conversion of water at 1000C to steam at 1000C
	(B)
	Work done by system is –ve

	12.
	In isothermal process if pressure falls.
	(C)
	Internal energy is increased

	13.
	In adiabatic process if temperature rises.
	(D)
	Heat is absorbed.


Assertion & Reason
(A)
Both A and R are individually true and R is the correct explanation of A
(B)
Both A and R are individually true is not the correct explanation of A
(C)
A is true but R is false
(D)
A is false but R is true 
14.
A: Velocity of sound is more in solids than gases.

R: Solids are denser than gases.
15.
A charged conducting sphere has always an outward pressure.

R: There is mutual interaction between charge quantum of the sphere.
16.
A: When liquid falls from the tap vertically, its cross section increases.

R: As it goes down velocity of water particle increases.
SECTION B (CHEMISTRY)

Single option correct
17.
In an atom two electrons move around the nucleus in circular orbits or radii R and 4R. The ratio of the time taken by them to complete one revolution is:

(a)
1 : 4
(b)
4 : 1

(c)
1 : 8
(d)
8 : 7
18.
25 mL of an aqueous solution of KCl was found to require 20 mL of 1 M AgNO3 solution when titrated using a K2CrO4 as indicator. Depression in freezing point of KCl solution with 100% ionisation will be: (Kf = 2.0 mol–1 kg and molarity = molality)

(a)
5.0
(b)
3.2

(c)
1.6
(d)
0.8
19.
If the bond dissociation energies of XY, X2 and Y2 (all diatomic molecules) are in the ratio 1 : 1 : 0.5 and (fH of XY is –200 kJ mol–1. The bond dissociation energy of X​2 will be

(a)
800 kJ mol–1
(b)
200 kJ mol–1

(c)
300 kJ mol–1
(d)
400 kJ mol–1
Multiple option correct
20.
Salts ‘A’ and ‘B’ on reaction with dil H2SO4 liberate gases ‘X’ and ‘Y’ respectively. Both turn lime water milky and milkyness disappears when excess of gases are passed ‘X’ has pungent suffocating smell and turns K2Cr2O7 (acidified) paper green whereas ‘Y’ is colourless, odourless gas. Salts ‘A’ and ‘B’ are 

(a)
Na2CO3
(b)
Na2SO3

(c)
Na2S
(d)
(COO)2(NH4)2
21.
The order of Keq values for the following keto–enol equilibrium constants is
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(a)
K1 > K2 > K3
(b)
K2 > K3 > K1

(c)
K2 > K1 > K3
(d)
K1 > K3 > K2

22.
The basic strength orders are given, which of them are correct ?

(a)
(CH3)3N>(CH3)2NH>CH3NH2>NH3 in air

(b)
(CH3)3N>CH3NH2>(CH3)2NH>NH3 in water
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(d)
NH3 > ROH > H2O
Passages
An ore ‘A’ on roasting with sodium carbonate in presence of air gives two compounds ‘B’ and ‘C’. The solution of ‘B’ in conc. HCl on treatment with K4[Fe(CN)6] gives blue colour of D. The aqueous solution of ‘C’ on treatment with conc. H2SO4 gives a yellowish orange compound ‘E’, ‘E’ when treated with KCl gives an orange red compound ‘F’ which is used as oxidizing agent. The solution of ‘F’ on treatment with oxalic acid and then with excess of potassium oxalate gives blue crystals of ‘G’.

23.
A and B are respectively

(a)
FeCr2O4, Fe2O3
(b)
FeCr2O4, Na2CrO4

(c)
FeCr2O4, CO2
(d)
FeCr2O4, Cr2O3
24.
‘F’ is

(a)
Na2Cr2O7
(b)
K2Cr2O7

(c)
K2CrO4
(d)
Na2CrO4
25.
D and G are respectively

(a)
Fe3[Fe(CN)6]4, Cr3+

(b)
Fe4[Fe(CN)6]3, [Cr(C2O4)3]3–

(c)
Fe4[Fe(CN)6]3, CO2

(d)
FeCl3, CrO5
Column Matching
	Column–I
	Column–II

	26.
	trans–1, 4–dimethyl cyclohexane and cis-1, 4-dimethyl cyclohexane (both chair forms)
	(A)
	Can be isolated in pure forms

	27.
	trans–1, 4–dimethyl cyclohexane, (diaxial) and (diequitorial) both chair form
	(B)
	Geometrical isomers

	28.
	cis and trans But-2-ene
	(C)
	Conformers

	29.
	(+) Lactic acid and (–) lactic acid
	(D)
	Differ melting point


Assertion & Reason
(A)
Both A and R are individually true and R is the correct explanation of A
(B)
Both A and R are individually true is not the correct explanation of A
(C)
A is true but R is false
(D)
A is false but R is true 
30.
A. CH(CH reacts with HCl in the presence of HgCl2 while CH2=CH2 does not.

R. There is more unsaturation in CH(CH than in CH2 = CH2.
31.
A. Zn, Cd, Hg are not regarded as transition metals.

R. Zn, Cd, Hg have low melting and boiling points therefore they are regarded as volatile metals.
32.
A. KMnO4 is purple in colour.

R. It is due to presence of unpaired electron in d-orbital of manganese ion (Mn7+).
SECTION C (MATHEMATICS)

Single option correct
33.
Given a fixed circle of radius ‘a’ and a fixed tangent to it at some point P. A variable circle touches the fixed circle (externally) and the fixed tangent. The locus of the centre of variable circle is


a)
circle
b)
parabola


c)
ellipse
d)
straight line

34.
Let f(x) a positive, continuous and differentiable function on the interval (a, b). If 
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Also f ( (x) ( f 3(x) + 
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c)
b – a = (/12
d)
None of these

35.
An ellipse having coordinate axes as its axes and semi-major and semi-minor of ellipse are a and b respectively where a and b are middle term of a series a1, a2 …. a10 where 
ai a11 ​– i = 
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 ( i from 1 to 10. Also triangle FBF( is an equilateral triangle. Where B, F, F( are one end of minor-axes and foci respectively. The equation of ellipse is


a)
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Multiple option correct
36.
Let e be the eccentricity of hyperbola and f(e) be the eccentricity of its conjugate hyperbola then 
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 is equal to


a)
4 if n is even
b)
4 if n is odd


c)
2 if n is even
d)
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37.
Given that a, b, c are positive distinct real numbers such that quadratic expressions 
ax2 + bx + c, bx2 + cx + a and cx2 + bx + b are always non negative. Then the expression 
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a)
((, 1]
b)
[0, 1]


c)
[4, ()
d)
[1, 4]

38.
Each of circle | z – 1 – i | =1 and |z – 1 + i | = 1 touches internally a circle of radius 2. The complex equation of the circle touching all the three circles can be


a)
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Passages
Let f(x) be a differentiable function satisfying 
(x – y) f(x + y) – (x + y) f (x – y) = 4xy (x2 – y2) for all x, y ( R and f(1) = 1. Then

39.
The function at x = 0, attains:


a)
local maximum
b)
local minimum


c)
point of inflexion
d)
none of these

40.
The value of 
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is:


a)
0
b)
1/4


c)
1/8
d)
1/16

41.
The area bounded by the curve g(x) and ((x), (where ((x) ( (f(x))2/3 + (f(y))2/3 = 12 and 
g(x) ( (f(x))1/3 + (f(y))2/3 = 0.
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Column Matching
	42.
	
[image: image55.wmf]1

1

[[1sin]1]

xxdx

p

-

++

ò


[.] is the greatest integer function
	A.
	2

	43.
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	B.
	ln 2

	44.
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[.] denotes greatest integer function
	C.
	e–2

	45.
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	D.
	e–1


Assertion & Reason
(A)
Both A and R are individually true and R is the correct explanation of A
(B)
Both A and R are individually true is not the correct explanation of A
(C)
A is true but R is false
(D)
A is false but R is true 
46.
A : The number of maps (functions) from the set A = {1,2,3} into the set B = {1,2,3,4,5,6,7} such that f(i) ( f(j) whenever i < j is 84.


R : The number of maps from A to B when A contains m and B contains n elements such that f(i) ( f(j) whenever i < j is n – 1C2.

47.
A : The locus of the centre of a circle which touches the circles |z – z1 | = a and | z – z2 | = b externally (z, z1 and z2 are complex numbers) will be hyperbola.


R : | z – z1 | – | z – z2 | < | z2 – z1 | ( z lies on hyperbola.

48.
A : The cubic equation x3 + 2x2 + x + 5 = 0 has only real root ( such that [(] = – 3


R : The cubic equation x3 + 2x2 + x + 5 = 0 has three real roots (, (, ( such that [(] = – 3, [(] = – 2, [(] = – 1.


(where [.] denotes the greatest integer function)
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