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®  Please check that this question paper contain 7 printed pages.

® Please check that this question paper contains 11 questions in Physics, Chemistry and Mathematics.
Mathematics divided into Four sections A, B, C and D. Section A comprises of 3 questions, Section B comprises
of 2 questions, Section C comprises of 4 questions and Section D comprises of 2 questions.

®  Please write down the serial number of the question before attempting it.
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(C IMPORTANT INSTRUCTIONS)

1. All questions are compulsory.

2. Marks for each question are indicated against it.

3. There are three parts in the question paper.
The distribution of marks subjectwise in each part is as under

for each correct response.

Part A — Physics (25 marks) — 11 Questions.
Questions No. 1 to 3 carry 1 marks each = 3 marks
Questions No. 4 to 7 carry 2 marks each = 8 marks
Questions No. 8 to 10 carry 3 marks each = 9 marks
Questions No. 11 carry 5 marks = 5 marks
Part B — Chemistry (25 marks) — 11 Questions.
Questions No. 1 to 3 carry 1 marks each = 3 marks
Questions No. 4 to 7 carry 2 marks each = 8 marks
Questions No. 8 to 10 carry 3 marks each = 9 marks
Questions No. 11 carry 5 marks each = 5 marks

Part C — Mathematics (35 marks) — 11 Questions.

Sec. A : Questions No. 1 to 3 carry | marks each =3 marks
Sec. B : Questions No. 4 & 5 carry 2 marks each =4 marks
Sec. C : Questions No. 6 to 9 carry 4 marks each = 16 marks
Sec. D : Questions No. 10 & 11 carry 6 marks each = 12 marks
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You may use the following values of physical constants wherever necessary :

N 0. {0
c=3x10"ms', h=6.6x10"*Js, e=1.6x10"C, p,=4nx 10" TmA",

4me,

=9 x 10° Nm’C?, Mass of neutron (UIIOION0) m = 1.6 x 10?7 kg,

Boltzmann's constant (JIDODOIOINO00L) k = 1.38 x 102 JK',
Avogadro's number (LIJIONIOTO00) N, = 6.023 x 10 / mole
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HAVE CONTROL — HAVE PATIENCE — HAVE CONFIDENCE = 100% SUCCESS

PART A - PHYSICS
1. [0ilOordoooo ol onioidn ot Uitr o roodiyrodnUumiodibu Ui O U0
[DOUIOICI0OOOooIoe [1]

How does the electric flux due to a point charge enclosed by a spherical Gaussian surface get affected
when its radius is increased ?

2. [D0IIIoOO0booimIOroUiodditrcroog [1]
Give one example of use of eddy currents.
3. Udoiomortitioorodronior Onor oo o [1]

What can be the cause of helical motion of a charged particle ?
4, III0DOOOIOIDDOICoOMOmiDtoOnoUootmoointUInoooitmmo oo idmiomuononooa
Qidnononoonononmoe [2]

What is electrostatic shielding ? How is this property used in actual practice ? Is the potential in the cavity
of'a charged conductor zero ?

5. [DOD0OIOIOIotioOMrooooti Drdioo ooty rotoooriioedirooidorirooinood
QIOrCInCioooonl Do ommo Oitroiorioan troo
JIDOiD0mIorIdiromtidindoonoiormdidirItideoe OIOIOOmMOQIDNOodrdnon

0000000 o00n0iooodmt 2 [2]

Distinguish between polarized and unpolarized light. Does the intensity of polarized light emitted by a polaroid
depend on its orientation ? Explain briefly.

The vibrations in a beam of polarized light make an angle of 60° with the axis of the polaroid sheet. What
percentage of light is transmitted through the sheet ?

6. [0I0II0ODDOODINO0IIONOIABC LIDUMIAB OIONIOIOUDOOOI OO0 0oiioronooU0oo
QoiomOio oot arouooionboigey g 2 Lil00I000 1,35 Ul .45 Omoorooorronon
Q000 booraroooni on oo 0odoi oo [2]
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Two monochromatic rays of light are incident normally on the face AB of an isosceles right-angled prism ABC.
The refractive indices of the glass prism for the two rays '1' and 2" are respectively 1.35 and 1.45. Trace
the path ofthese rays after entering through the prism.
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[0c ti0Omodnomontniompoldrndndv joiouniidorbditddiiotn oI oo omonn

N 0 0 o
QIonOiooooroIoitoi b oroonir o roog [2]

A parallel plate capacitor of capacitance C is charged to a potential V. It is then connected to another
uncharged capacitor having the same capacitance. Find out the ratio of the energy stored in the combined
system to that stored initially in the single capacitor.

000000 Ol dioll0orooioUior g Or iolrionog
JoI0OOoooiomnoooniboiOnonDle Doino000k, and r, (r, >> r)) IIDIO0OIOO0OIO00O0
OIi00I000Ionol Orooor ol oD oonooloomitrool ool LooN, O, 0m [3]

Define the term 'mutual inductance' between the two coils.
Obtain the expression for mutual inductance of a pair of long coaxial solenoids each of length ¢ and
radii r; and r, (r, >> r,). Total number of turns in the two solenoids are N, and N, respectively.

[000120 em QIOOIDIIDICOOIOOION20 em. DOODIO0OOIONOICOOC DIOODDOONIDO D mend
(0007005 em UMODIDIOIOONDIONOTDIDOIOIODON60 em OOOOIDOMDMOIOIOOIOOIOMI OO0
D000 00TOIOlio0nOiIT Do oo o hU0inD O ool Oimidioriirpotroog [3]

A convex lens of focal length 20 cm is placed coaxially with a convex mirror of radius of curvature 20 cm.

The two are kept at 15 cm from each other. A point object lies 60 cm in front of the convex lens. Draw a
ray diagram to show the formation ofthe image by the combination. Determine the nature and position of
the image formed.

[DODOILCR DOODI00IO0I0Oo0IV = v, sin ot 000000000 OO0CMO0OI000] O00I 020000000
N R o

(00 Do0mI0l ¢y DOOiUnomonoodI N booo oo o I I oToorton0or DU oI (i Oooonro
[Ooorootoooionie [3]

Avoltage V=V sin ot is applied to a series LCR circuit. Derive the expression for the average power dissipated
over a cycle.

Under what condition is (i) no power dissipated even though the current flows through the circuit, (ii) maximum
power dissipated in the circuit ?

(@ O0DIDI0DOIONCorOUonbO0IIUn O oo oo ooditodrd
000000000000 0miioonoUoro o CrorfmidjUIooudiondd 0o
Q{0000 Oimot tooootidrir onoda

(b) 2 x10° m 000I0IDOOIO0DOITDO0Drgdooo DI DinOur ool Lindr 0o o ooy
HI0DMNIDT590 nm UMM596 nm OO 0000 O 000D 0N 00N OOt LI dior o
1.5 m U000 OO0 000Ul tloo0oonronootn i trUior oo drood

[5]

(a) Describe briefly how a diffraction pattern is obtained on a screen due to a single narrow slit illuminated
by a monochromatic source of light. Hence obtain the conditions for the angular width of secondary
maxima and secondary minima.

QIoIommroon
0ioOiooooir ao

(b) Two wavelengths of sodium light 0f 590 nm and 596 nm are used in turn to study the diffraction taking
place at a single slit of aperture 2 x 10~° m. The distance between the slit and the screen is 1.5 m.
Calculate the separation between the positions of first maxima of'the diffraction pattern obtained in the
two cases.
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PART B - CHEMISTRY
AICL, OIINaC1 DI000IMmaO0moannanmoo oo o oo onomimoso [1]

Out of AICL, and NaCl, which is more effective in causing coagulation of'a negative sol and why ?

[HIIMAIOI0LNUdNroooly Libleep DIDDOIOTOIIMMIMx (0IOOIULIDUOIONIOONOM /3 0100
[orom [1]

Write the formula of a compound in which the element Y forms ccp lattice and atoms of X occupy 1/3%of

tetrahedral voids.

A O 1 [1]
Write the formulae of any two oxoacids of phosphorus.

() OIOIIiImitoitibioboioblioimoioionondol ool omoiruoibobonod [2]

SO0 e A A

(1 Why are aquatic species more comfortable in cold water than in warm water ?

(i) What happens when we place the blood cell in saline water solution (hypertonic solution) ?

Give reason.
dil1.s A DU]JD[]DUD][DU[AgNO3 OlD000IoiomonooimnoorimIOmonondiontdn.s g OOndoiond
N A A [2]

(Ag OI0O00I00M0= 108 g mol ™, 1 F=96500 C mol ")

Calculate the time to deposit 1.5 g of silver at cathode when a current of 1.5 A was passed through the

solution of AgNO,.

(Molar mass of Ag =108 g mol ™", 1 F=96500 C mol™")

L0t [1+24Y4]
(i) U0OC-6,6 (i) OO0 (i) 100000

Write the names and structures of the monomers of the following polymers :

(1) Nylon-6,6 (i1) Bakelite (iii) Polystyrene

6 JR O . 0 O [V2+1+2]

JOOmonIonoomdmoOn
6 10 o
6 A
(1) Which one of'the following is a disaccharide :

starch, maltose, fructose, glucose
(i) What is the difference between acidic amino acid and basic amino acid ?

(i) Write the name of'the linkage joining two nucleotides.

20°C 000000000001 7.5 mm He DMO00000000000000= 180 g mol '0I0115 g OOION50 g
QIO 20°C OOIDOOIOIODIDOUOILDOOD [3]

Vapour pressure of water at 20°C is 17.5 mm Hg. Calculate the vapour pressure of water at 20°C when

15 g of glucose (Molar mass =180 g mol ") is dissolved in 150 g of water.
1001CT102116035
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[O0iDOIooOioOmodiOnoom [3]
XY Xy X

Y XY XY

XY X e X

Y XY XY

[OidICI0DIooOoNOi0ooodmOo0D

6 J8 10 A A
(i) DOOOMIOmmolOnooidIooDondI U dMmOroinon

1 J 0 O M AR

Examine the given defective crystal :

XY Xy X

Y XY XY

XY X e X

Y XY XY

Answer the following questions :
(1) Is the above defect stoichiometric or non-stoichiometric ?
(i1) Write the term used for the electron occupied site.
(ii1) Give an example of the compound which shows this type of defect.
(i) [Co(NH,),ONO]CL, [00I00 OO0 D000 00 I0I0Iom [3]
(i) [O00OM0ONOOI0IO0I0Iomoia, <P N0l A R R
(iii) [Fe(CN)6]37 . O
(Fe UIIIONTIOONON= 26)
(1) What type of isomerism is shown by [ Co(NH,),ONO]CL, ?
(i) On the basis of crystal field theory, write the electronic configuration for d* ion if A,<P.
(1i1) Write the hybridization and shape of [Fe(CN) 6]37.
(Atomic number of Fe = 26)
Onio00o0le,H,oN Ulinoomnomar omol At Di00oorioio 0o Qoo Do o0 Oor fmioioomoo
HIIIO00I0A, B, ¢, D UIE ONOIOIONOIOIOM
An aromatic compound ‘A’ of molecular formula C_H,ON undergoes a series of reactions as shown below.
Write the structures of A, B, C, D and E in the following reactions : [5]

(C.H,ON)A B=KOH S o 1y NH, NaNO,+HCI_

CuCN _
273K C

CHCL+NaOH  |H,0

m€¢—W

D
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PART C - MATHEMATICS
SECTION-A (0I00I- )

1. [0llA = B _3 } JIIkA = {—08 gﬂ OO0k 00 OIOIDICIIOTI0OO0 [1]
If A= {O 3 } and kA ={ 0 4a} , find the values of'k and a.
2 - -8 5b
2. U0i000Ca Q00 OOIDOOOOIOO & I=%, Ilﬁ)l=i3 001a xb |=i3 000 &. o OOIO0Oo00 [1]
Ifvectors 5 and b are such that |a I=l, IBI=i and |dxD |=i then find a.D.
2 J3 3’
3. [0I0I2x = 3y = —z Ulll6x = —y = — 4z UIO00IOMNIDOILTIO0O0 [1]

Find the angle between the lines 2x =3y =-z and 6x =—y=—4z.
SECTION-B (Ul00I-[)

4. OOOOONO00 tan{2tanl @+§} 2]

Evaluate : tan<{2tan™' (1j + T
5) 4

5. [0i0loomoioroioamoom [2]

4 a b+c
A=4 b c+a
4 ¢ a+b

What is the value of the following determinant ?

4 a b+c
A=4 b c+a
4 ¢ a+b

SECTION-C (Un0C- 0y
i 0 00 0 M U A [4]

0 1 2
1 23
3 10

Using elementary row operations (transformations), find the inverse of the following matrix :

01 2
1 2 3
310
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1-sin’x . I
3cos’x ifx< 2
p Ulllq OIDDIDOIDTOCNO00OTO0l f(x) =y p , 1 x =§ , X =g Q0i0oonom [4]
oy gz
1-sin’x . I
3cos’x ifx < 2
Find the values of p and g, for which f(x) ={p , if x =g is continuous at x = g

00n00n0000noI0NOIooInoID 21 — 4j - sk 001 2i + 2+ sk OMDDON0O0NOI00000001000MmI0000;
Hoionoootomorrortriigiotirooniniiroiduoitonooo [4]

The two adjacent sides of a parallelogram are 2§ — 4] — 5k and 2i + 2) + 3k . Find the two unit vectors

parallel to its diagonals. Using the diagonal vectors, find the area of the parallelogram.
20 A

Hi0iiOroooIor0oioo0romtooao [4]

Two cards are drawn simultaneously (without replacement) from a well-shuffled pack of 52 cards: Find the

mean and variance of the number of red cards
SECTION-D (0i00I-0)

[0i0Irce, 5, 9) UINIONODIOOINOIOO0DIOI00 D oIIDDUIODNIIOI0INOIAG, -1, 2), B(5, 2, 4) UL
C(-1, -1, 6) UIIOIIINOI0OIOIDOIOIRMO0NICIDO0OIOmODIA Cooonioorooo [6]
Find the equation of a plane passing through the point P(6, 5, 9) and parallel to the plane determined by the
points A(3, -1, 2), B(5, 2, 4) and C(~1, 1, 6). Also find the distance of this plane from the point A.
U00f : N —» N DOIOOOL f(x) = 4x? + 12x + 15 UIIOMOOCTOIOMODIIDIDOTOMIOLf = N —> S
UUIOIO00TDIOU06 000y Ulooots Uy ¢ LUIDDOooniOrdioUrooooof @y tife7
Joinionaoo [6]

Let f : N — N be a function defined as f(x) = 4x> + 12x + 15. Show that f : N — S is invertible
(where S is range of f). Find the inverse of f and hence find f~!(31) and f~!(87).

1001CT102116035 1/1



