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. Physics | °

1. From a point source, a light falls on a spherical glass surface (u = 1.5 and radius of curvature = 10 cm). The
distance between point source and glass surface is 50 cm. The position of image is

® 25cm 50 cm © 100cm ® 150cm

2. Two lenses of power +10D and -5D are placed in contact. Where should an object be held from the lens, so as to
obtain a virtual image of magnification 2?

® 5cm -5cm © 10cm ® -10cm
3. Aconvexlensis dippedin aliquid whose refractive index is equal to the refractive index of the lens. Then its focal
length will
® become zero ® become infinite
© become small, but non-zero ® remain unchanged

4. Inadouble slit experiment using light of wavelength 600 nm, the angular width of a fringe on a distant screen is
0.1°. The spacing between the two slits is

® 3.44x10*m 1.54x10*m © 154x10°m ©® 144x10°m

5. Ayoung's double slit experiment uses a monochromatic source of light. The shape of interference fringes on the
screen is
® parabola straight line © circle ® hyperbola

6. Two slits in young's double slit experiment have widths in the ratio 81 : 1. The ratio of the amplitudes of light
waves is
® 3:1 3:2 © 9:1 ® 6:1

7. Wavefront is the locus of all points, where the particles of the medium vibrate with the same

® phase amplitude © frequency ©® period

8. For aglass prism (/1 =3 ) the angle of minimum deviation is equal to the angle of the prism. The angle of prism
is

® 45° 30° © 90° ©® 60°

9. Light travels in two media A and B with speeds 1.8 x 10 m/s and 2.4 x 10® m/s respectively, then the critical angle
between them is

-1( 2 . —1(3
® sin™! (%j tan! (%) © tan™' (gj ©® sin I(Z)
10. Ifan LCR circuits contains L =8 H, C=0.5 puF, R =100 Q in series. The resonant angular frequency will be
® 600rad/s 500 rad/s © 600Hz ® 500Hz

11. Asquareofside L metersliesin the X-Yplane in aregion, where the magnetic field is given by B = B, (2; + 3}' + 4/2)
T, where B is constant. The magnitude of flux passing through the square is

® 2B,L*wb 3B,L*wb © 4B,L*wb ® 29ByI* wb

12. The current in a wire AB is increasing in magnitude. The direction of induced current in the loop will be

O

A B

® clockwise anticlockwise © arbitary ® no current
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Figure represents a part of a closed circuit. The potential difference between points A and B (V,, - V) is

2A 2Q

A

® 9V 9V © 3V ® 6V

The resistance of a wire is 'R' ohm. If it is melted and stretched to 'n' times its original length, its new resistance
will be

® R/n n’R © R/ ® nR
The electric potential due to an electric dipole at an axial point, distant r from the dipole is related to r as
®r rt © 7 ® r?

B Assertion-Reason type Questions (Q.16—Q.19):

Directions: Read the following questions and choose any one of the following four responses.

16.

17.

18.

19.

A. Assertion and Reason both are correct and Reason is the correct explanation of Assertion.

B. Assertion and Reason both are correct and Reason is not the correct explanation of Assertion.

C. Assertion is correct and Reason is wrong.

D. Assertion is wrong but Reason is correct.

Assertion: Higher is the refractive index of a medium or denser the medium, lesser is the velocity of light in that
medium.

Reason: Refractive index is inversely proportional to velocity.

® A B © C ® D

Assertion: A capacitor of suitable capacitance can be used in an AC circuit in place of the choke coil.
Reason: A capacitor blocks DC and allows AC only.

® A B © C ® D

Assertion: Acceleration of a vertically falling magnet through a horizontal metallic ring is less than g.
Reason: Current induced in the ring opposes the fall of magnet.

® A B © C @ D

Assertion: Electrons move away from a region of lower potential to a region of higher potential.
Reason: An electron has a negative change.

® A ® B © C ® D

Case Based Type Questions—I (Q.20-Q.22):

The phenomenon of bending of light around the sharp corners and the spreading of light within the geometrical
shadow of the opaque obstacles is called diffraction of light. The light thus deviates from its linear path. The
deviation becomes much more pronounced, when the dimensions of the aperture or the obstacle are comparable
to the wavelength of light. i

(incident 4 ‘) (diffracted

waves) _‘, waves)
—>h e

On basis of this information answer the following questions.
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20. Indiffraction from a single slit the angular width of the central maxima does not defend on
® ) of the light used width of the slit
© distance of slit from the screen ® ratio of A and slit width

21. For a diffraction from a single slit, the intensity of the central point is
® infinite
finite and same magnitude as the surrounding maxima
© finite but much larger than the surrounding maxima
®© finite and substantially smaller than the surrounding maxima

22, Inasingle diffraction pattern observed on a screen placed at D metre distance from the slit of width d metre, the
ratio of the width of the central maxima to the width of other secondary maxima is

® 2:1 1:2 © 1:1 ® 3:1

Case Based Type Questions—II (Q.23-Q.25):

All points in a field that have the same potential can be imagined as lying on a surface called an equipotential
surface. When a change moves on such a surface no energy transfer occurs and no work is done.

On basis of this information answer the following questions.
23. Two equipotential surfaces have a potential of -20 V and 80 V respectively, the difference in potential between
these surface is
® 100V 90V © 8oV ® ov
24. Equipotential surfaces
® are closer in region of higher electric fields compared to the region of lower electric fields.
will be more crowded near sharp edges of a conductor.
© will be more crowded near region of large change densities.
®© all of the above

25. The work done to move a change along an equipotential A to B

B B

® cannot be defined as —J' E-di must be defined as —j E-dl
A A

© can have a non-zero value ® none of these

o 'Chemistry | :
L J
26. What is the denticity of the ligand E.D.T.A ?
® 2 4 © 6 ®© 8

27. A chelating agent has two or more than two donor aoms to bind to a single metal ion. Which of the following is
not a chelating agent ?

® Thiosulphato Glycinatio © Oxalato ® Ethane- 1,2 - diamine.
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How many ions are produced from the complex [CO(NH,), CI] C,
® 4 2 © 3 ® 5

Which of these compounds does not show paramagnetism ?
® Cu(NH,),ICl, [Ag(NH,),]Cl © NO © No,
A first order reaction was completed 70% in 20 minutes. What is the rate constant of the reaction?

® 0.07 min! 0.06 min™ © 0.08min™! ©® 0.09 min™

The plot of log k versus % of a first order is linear with a :
@ positive slope and zero intercept ® positive slope and non-zero intercept

© Negative slope and non-zero intercept ©® Negative slope and zero intercept
For the following reaction : A(g) ——> B(g) + C(g)

The initial pressure was P, while pressure after time 't' was P,. The rate constant k will be given by :

~2.303 P, 2,303 P,
® K= . log;, [ P ] K== log,o [ B 2D,
2.303 P, ] 2.303 P
K e — 10 ————— == 0
© ¢ 8w [ 2P, —P, © K==log| 575,

For areaction N,O, ——— 2NO, + % 0,

Given : % =K;(N,O0;)
d(NO,)
dt 2 :KZ(NZOS)
d(o
(dt2) =Kj (N205)

The relation between K, K, and K, are :

1 1
® 2K, =K,=4K, K, =K, =K, © 2K, =4K,=K, ® K =K,=7K,

E.m. fof the cell Ni|Ni*"(0.1M)[Au®" (1.OM)|Au will be : [E° yy/xiz+ - 0.5 B aujaud+ - 151]

® 1.75v -1.7795 v © +1.779v ® 0.7795v

The specific conductance of 0.01 (M) solution of KCl is 0.0014 Q'cm™ at 25.c. It's equivalent conductance
(cm*Qleqt)is:

® 140 14 © 14 ® 0.14

IfE° b+ JreiS Xy, E’ o3+ /e IS X, then E’ L3+ Jpe2+ Will be :

® 3x,-2x, X, - X, © x,+x, ©® 2x,+3x,

The specific conductances of four electrolytes in Ohm™ cm™ are given in option below. Which one offers highest

resistance to the passage of electric current ?

® 7x10° 9.2x107° © 6x107 ® 4x10°®
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39.

40.
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Zn‘Zn S (oR )“anJr (C, )‘Zn for this cell AG is negative of :

® C,=¢C, C,>C, © C,>( ® None of these

The nature of curve of E° ; Vs log Kc is :

® straightline parabola © hyperbola ®© elliptical curve
Salt bridge contains :

® Calomel Corrosive sublimate © Water © Agar-agar passage

Assertion and Reason: (Q. 41 to Q. 44)

Directions: Read the following questions and choose any one of the following four responses.

41.

42,

43.

44,

Assertion and Reason both are correct and Reason is the correct explanation of Assertion.
Assertion and Reason both are correct and Reason is not the correct explanation of Assertion.

Assertion is correct but Reason is wrong.

B o T

Assertion is wrong but Reason is correct.
Assertion (A): Lithium has the lowest electrode potential (reductiion potential)
Reason (R) : Lithium ion is the strongest oxidising agent

® a ® b © c © d

Assertion (A): Cu®" ions get reduced more easily than H* ions.

Reason (R) : Standard electrode potential of copper is 0.34 v.

® a b © c ® d
Assertion (A) : Magnetic moment values of actinoids are lesser than theoretically predicted values.
Reason (R) : Actinoid elements are strongly paramagnetic.

® a b © c ® d

Assertion (A): In transition elements ns orbital is filled up first and (n - 1) d afterwards, during ionization ns
electrons are lost prior to (n - 1) d electron.

Reason (R) : The effective nuclear charge felt by (n - 1) d electron is higher as compared to that by ns electron.

® a ® b © c ©® d

Case Base Question-I (Q.45-47)

Read the passage given below and answer the following questions :

Transition-metal-carbonyl complexes are common organometallic reagents that feature metal-CO bonds.
These complexes have proven to be powerful catalysts for various applications. By contrast, silicon-carbonyl
complexes, organosilicon reagents poised to be eco-friendly alternatives for transition-metal carbonyls, have
remained largely elusive. They have mostly been explored theoretically and/or through low temperature matrix
isolation studies, but their instability had typically precluded isolation under ambient conditions. Here, we
present the synthesis, isolation and full characterisation of stable silyl-substituted silicon-carbomyl complexes,
along with bonding analysis. Initial reactivity investigations showed examples of CO liberation, which could be
induced either thermally or photochemically, as well as substitution and functionalisation of the CO moiety.
Importantly, the complexes exhibit strong Si—CO bonding, with Co—Si c-donation and Si—CO n-back
bonding, which is reminiscent of transition-metal carbonyls. This similarity between the abundant semi-metal

Techno India Group e DN-25 e Sector-V e Kolkata Cont.. 6



45,

46.

47.

(6]
silicon and rare transition metals may provide new opportunities for the development of silicon-based catalysis.

Coordination compounds containing only carbonyl group as ligands are known as :

® Heteroleptic carbonyls® Homoleptic carbonyls © Tetra carbonyls ® Homomeric carbonyls

Shape of Tetracarbonylnickel (0) is :
® Square planar Trigonal pyramidal ~© Tetrahedral ® Trigonal bipyramidal

The colour in the coordination compound better explained by :
® Secondary valence theory ® Coordination theory
© Crystal field theory ® Valence bond theory

Case Base Question- I (Q.48-50)

In a hypothetical reaction :
2AB,(aq) + 2C°(aq) ———> 2 A B,®(aq) + C,(aq)
(excess)
AB, oxidises C® ionion aqueous solution to C, and gets reduced to AB,°. The order of the reaction with respect

to AB, since concentration of C® is essentially constant is m.

Rate =K [AB,] ™

48. Given below are the time and concentration of AB, taken :
Time (s) AB, (M)
0.00 4,77 x 107
1.00 4.31 x 107
1.00 3.85x10™
Choose the correct answer :
® 15 2 © 1 © o
49. Determine rate constant of the reaction :
® 0.1 0.2 © 03 ® 04
50. Calculate half-life of the reaction (in seconds)
® 6.93 3.465 © 131 ® 244
. 'Mathematics | o
1/ n nog
51. f U(X+r) Z_‘, 7K dx equals to
o\r=1 k=1
® n n! © (n+1)! ® n-n!
52. The area of the region bounded by the curve y =+/(16—x2)

® 87 sq. units 207 sq. units © 167 sq. units ©® 2567 sq. units
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53 J- sin? x cos? xdx equals to
(sin® x +cos® xsin? x +sin® x cos® x + cos® x)?
1 -1 1 -1
— ———+C ————+C ———+C
3(1+tan®x) 3(1+tan® x) © 1+cot®x ® 1+cot®x
dx
54. Thevalueof | ——F——
.[ X2 (X4 + 1)3/4
4 4 1 1
X +1 4 = 4 =
® 2 +C x*+1)4+C © -x"+1)4+C ©® None of these
X
dx 6%
55. If _f 5 =xf(x)(1+x”)3 +C where, Cis a constant of integration, then the function f(x) is equal to
x3(1+x%)3
1 1 1 3
® 6x> 2x3 © 2x? © x3

CASE STUDY BASED QUESTION-I (Q.56-Q.58):

In Techno India Group Public School, mathematics teacher of XII'"" class teaches the topic of definite integration.

Definite Integration

For any function f(x), we have
b _ C Co b
ja f(x)dx = ja f(x)dx + jcl f(x) dX 4o+ jcn f(x) dx

where, a<c;<cy<Cz.....<Cpy<C,<b.

On basis of this information given in passage answer following questions.

3/2
56. jo/ |4x-5|dx =

13 13 1 u
10 4 ©10 ©4

57. [, "|cosx|dx =

® 1 ® 2 © 3 © 4
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58, [ [x)dx=
® 10 14 © 17 ©® 20
CASE STUDY BASED QUESTION-II (Q.59-Q.61):

Graphs of two functions f(x) = sinx and g(x) = cosx is given below:

Y
g(x) = cos x /f(x) = sin X

\\ AR
- AN h

YI

N A
N

On basis of the above information answer the following questions.

59. 1In [0, 7] the curves f(x) = sinx and g(x) = cosx intersect at x =

T

T
® 3 ® 3 ©

4 © n
n/4
60. The value of fo sinx dx jg:
o1 L A Y o 2+ L
V2 J2 V2 V2
61. The value of fjfcos x dx is:
Ve
1 1
® l+— 1-— © 2-2 ® 2+2

V2 V2

ASSERTION-REASON BASED QUESTIONS (Q.62- Q.65):

DIRECTIONS: In each of the questions given below, there are two statements marked as Assertion (A) and Reason
(R). Mark your answer as per the codes provided below:

a. Both A and R are true and R is the correct explanation of A.
b. Both A and R are true but R is not the correct explanation of A.
c. Aistrue but R is false.
d. A is false but R is true.
62. Assertion (A): The area bounded by the curve y = 2 cos x and the x-axis from x = 0 to x = 27 is 8 sq. units.

Reason (R): The area bounded by the curve y = sin x between x = 0 and x = 27 is 2 sq. units.

® a ® b © c © d

4x3 (1
63. Assertion (A): f:/r ?sz 443 tan 1(5)
2—cos(|x|+gj

Techno India Group e DN-25 e Sector-V e Kolkata



64.

65.
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67.

68.

69.

70.

[9]

Reason (R): ﬁaf(x) dx = ZL? f(x)dx , f(-x)=1£(x)

, f(=x)=—1(x)
® a b © c © d
Assertion (A): J.sin3x cos5x dx = _C;)ZSX +¥+C
Reason (R): 2 cos A sin B = sin(A + B) - sin(A - B)
® a b © c © d
2
Assertion (A): The area bounded by the parabola y* = 4ax and the lines x = a and x = 4a is ; $q. units.
2 2
Reason (R): Area of an ellipse _2+b_2 =1 is wab sq. units
a
® a b © c © d

LetA=1{0, 1,2, 3, 4, 5}. Let R be a relation on A defined by (x, y) € R if and only if max{x, y} € {3, 4}. Then among
the statements.

(S;): The number of elements in Ris 18, and

(S,): The relation R is symmetric but neither reflexive nor transitive

® both are false only (S;) is true © only(S,)istrue ® both are true
T 3r _

If 3 <x < i then cos 1(%cosx+%sinX) is equal to

® x+tan_1% x—tan_lg © x+tan_1% ® x—tan_I%

Let the system of equations:

2x+3y+52=9

7xX+3y-22=8

12x+3y-(4+A)z=16 -

have infinitely many solutions. Then the radius of the circle centred at (A, i) and touching the line 4x = 3y is

7 21 17
® ® 7 © 7 ® &

Let f be a differentiable function on R such that f(2) = 1, f'(2) = 4. Let lim (f(2+x))¥* =e”. Then the number of
x—0

times the curve y = 4x° - 4x* - 4(@ - 7)X - @ meets x-axis is

® 3 1 © 2 © o

If I%d}(zﬁ(uxﬂﬂoge(%x +7e¢7%))+C, where C is a constant of integration, then u + v is equal
to

® 6 7 © 4 ® 5
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71. Let f(x)=Jx3V3—x2dx. If 5f(v/2)=—4, thenf(1)is equal to

6v2 82 22 42
@ _T - 5 © 5 @ 5
7 (x+3)sinx
72. Theintegral | ——————dx is equal to
8 '[0 1+3coszx q
T T T T
—(7+1 ——(71+6 —(r+2 ——(7+4
73. Theintegral ["— 2% s equalt
. eintegral | ————— isequal to
8 0 4cos? x+sin®x d
37T2
® 27° 472 © = () N

1
74. If the area of the larger portion bounded between the curves x* + y* = 25 and y = |x - 1] is Z(bﬂ +c),b,ceN, then
b + cis equal to

® 75 77 © 70 © 78
75. The area of the region bounded by the curves x(1 + y*) = 1 and y* = 2x is:

1 1 1 1(n 1
® i3 273 ® 233 o 353
. Biology .

76. Female gametophyte of angiosperms is represented by:
® Ovule Megaspore mother cell © Embryo sac ® Nucellus

77. Male gametophyte of angiosperms/monocots is :

® Microsporangium Nucellus © Microspore ® Stamen

78. Ifthere are 4 pollen mother cells in anthers, what will be the number of pollen grains?

® 16 12 © 8 © 4
79. Bartholin’s glands are situated :

® On the sides of the head of some amphibians. At the reduced tail end of birds.

© On either side of vagina in humans. ® On either side of vas deferens in humans.

80. Inthe 28 day human ovarian cycle, ovulation occurs typically on :
® Day 14 of the cycle. Day 28 of thecycle. ~ © Day 1 of the cycle. ® Day5 of the cycle.

81. Select the correct option:

® IUI can help a woman with premature menopause to bear a child.

GIFT involves IVF to help women, who cannot produce ovum, to bear a child.
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83.

84.

85.

86.

87.

[11]

© ZIFT involves IVF to help women, who cannot produce ovum, to bear a child.

© ZIFT involves IVF to help women, who have damaged fallopian tubes, to bear a child.

In context of amniocentesis, which of the following statements is incorrect?

® Itisusually done when a woman is between 14-16 weeks pregnant.
It is used for prenatal sex determination.
© It can be used for detection of Down’s syndrome.

© It can be used for detection of cleft palate.

An abnormal human baby with ‘XXX’ sex chromosome, was born due to:

® Fusion of two ova and one sperm Fusion of one ovum and two sperms

© Formation of abnormal sperms in the father. ® Formation of abnormal ova in the mother.

A gene showing co dominance has:

® Alleles tightly linked on the same chromosome.
Alleles which are recessive to each other.
© Both alleles are independently expressed in the heterozygote.

® One allele dominates the other.

Out of 64 codons,61 codons code for 20 types of amino acids. It is called:
® Degeneracy of genetic code Overlapping of gene
© Wobbling of codon ® Universality of codon

Identify ‘@’ and ‘b’ in the given diagram.

® Antigen binding site and Heavy chain, respectively Antigen binding site and Light chain, respectively
© Disulphide bond and Heavy chain, respectively © Disulphide bond and Light chain, respectively

Name two intermediate hosts, which the human liver fluke depends on to complete its life cycle, so as to facilitate
parasitisation of its primary host?
® Snail and fish Crab and snake

© Mosquito and rat ® Any one of the above pairs
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88. Variations during mutations of meiotic recombinations are
® random and directionless random and directional
© random and small ® random, small and directional
89. Speciation usuallyoccurs .
® suddenly
by genetic drift
© when populations are geographically isolated
© when populations are not geographically isolated
90. Fossil X is older than Fossil Y because:
® Fossil Y is found in deeper sedimentation.
Fossil X is found in deeper sedimentation.
© Fossil Y has some vestigial organs which were functional in X.

©® Fossil Y shares homology and analogy with X.

Assertion and Reason: (Q. 91 to Q. 94)
Directions: The questions 16 to 19 have two statements - Assertion (A) and Reason (R). Of the two statements, mark
the correct answer from the options given below:

A.Both A and R are true and R is the correct explanation of A.

B. Both A and R are true but R is not the correct explanation of A.

C. Aistrue but R s false.

D. Ais false but R is true.
91. Assertion (A): Corpus luteum in pregnancy has a long life.

Reason (R) : If fertilisation does not occur, it remains active only for 10-12 days.

® A B © C ® D
92. Assertion (A): - Implants act as effective methods of contraception in human females.

Reason (R) : Implants work by inhibiting ovulation/implantation.

® A B © C © D
93. Assertion (A): Both DNA and RNA have the ability to direct their duplications.

Reason (R) : The genetic material is DNA, neither RNA nor proteins.

® A B © C ® D

94. Assertion (A): When more than one adaptive radiation appear to have occurred in an isolated geographical area
and two or more groups of unrelated animals come to resemble each other for similar mode of life or habitat, it
is convergent evolution.

Reason (R) : Similarities in biochemicals, such as DNA, help in deriving the line of evolution.
® A B © C @ D
Case Base Question (Q.95 to Q.97)
Read the given passage and answer the following questions (20-22):

Galapagos Islands lie in the Pacific Ocean, about 600 miles west of South America across the equator. It is a
group of fifteen volcanic islands. Here Darwin found a living laboratory of evolution. The flora and fauna of these
islands resemble those of South American mainland, with which the Galapagos Islands were once connected.
Birds of Galapagos Islands are called Darwin’s finches.
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96.

97.

(13]
Which evidence of evolution is related to Darwin’s finches?

® Evidences from biogeographical distribution Evidences from comparative anatomy

© Evidences from embryology ® Evidences from palaeontology

The diversity in the types of beaks of finches adapted to different feeding habits on the Galapagos Islands, as
observed by Darwin, provides evidence for

® Intraspecific competition Interspecific competition
© Origin of species by Natural Selection ® Intraspecific variations

Similarities in organisms in different genotypes indicates:

® Parallel evolution Adaptive radiation © Convergent evolution ® Divergent evolution

Case Base Question (Q.98 to Q.100)

98.

99.

100.

Read the given passage and answer the following questions (23-25) :

Cancer is defined as an uncontrolled division or proliferation of cells without ant differentiation. The cancer
cells do not require extracellular growth factors. Due to repeated division, cells form a large mass of tissue,
called tumour.

In malignant tumours, the cells proliferate, grow rapidly and move to other parts of the body to form new
tumours. This stage of disease is called

® metagenesis metastasis © teratogenesis ©® None of the above

Carcinoma refers to
® Malignant tumours of the connective tissue. Malignant tumours of the skin or mucous membrane

© Malignant tumours of the colon ® Benign tumour of the connective tissue

Cancerous cells can easily be destroyed by radiations due to:

® Rapid cell division Lack of nutrition © Fast mutation ©® Lack of oxygen
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