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Time :

3 Hrs.

Std. - 11 (Semester-2)

Biology (056)

(E)

Scheme of question paper

Total Marks :

100

Weightage to Aim of Questions :

Aim Knowledge | Understanding | Application Skill Total
Marks 30 40 20 10 100
Type of Questions and Marks :
No. Type of Questions Number Marks Time
1. Essay Type (E) 05 20 50
Short Questions (D) 08 24 48
© 12 24 42
Very Short Que. (B) 16 16 24
Objective (A) 16 16 16
Total 57 100 180
Weightage to Difficulty Level :
No. Type Difficulty Value
Easy 30%
2. Average 50%
Difficult 20%
Total 100%
Chapter wise Weightage :
No. Topics Marks
1. Plant Morphology-1 (Root, Stem and Leaf) 17
2. Plant Morphology-2 18
(Flower, Fruit, Seed and Family)
3. Anatomy of Flowering Plants 15
4. Animal Tissue 15
5. Animal Morphology and Anatomy-I 15
6. Animal Morphology and
Anatomy-II 20
Total 100

Text book based - conceptual Questions will be asked in Question paper.
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Std. - 11 (Semester-2)
Biology (056) (E)

Time : 3 Hrs. Sample Question Paper Total Marks : 100

Insrtuctions :

(1) All questions are compulsory.

(2) Write answers in sequence. Write new Section on new page.

(3) Q. No. 1 to 16 are of M.C.Q. type. Each question carries 01 mark. Select correct answer
from the given four alternative responses and write its Code (A, B, C or D).

4) Q. No. 17 to 32 are of very short answer type questions. Each question carries 01 mark.

Q. No. 33 to 44 are of Short answer type. Answer them as per instructions. Each question
carries 02 marks.

Q. No. 45 to 52 are of Short answer questions. Answer them as required. Each question
carries 03 marks.

Q. No. 53 to 57 are of Long answer type of questions. Answer them point wise as
required. Each question carries 04 marks.

Internal options are provided in sections C, D and E.

SECTION - A
It is an example of Food Storing tap root :
(A) Beet root (B) Sweet Potato (C) Asparagus (D) Dahlia
Which specialized function of leaf is performed by Phyllode ?
(A) Food Storage (B) Climbing (C) Protection (D) Photosynthesis
Which cell secretes heparin and histamine ?
(A) Neuron (B) Mast cell (C) Macrophage (D) Fibroblast
Which of the following is mis-matched ?
(A) Helicoid - Hamelia (B) Scorpioid - Heliotropium
(C) Biparous Cymose - Nyctanthus (D) Solitary Cymose - Capitulum

How does Calotropis and Apple differs from each other ?

(A) Apple develops from thalamus and calotropis develops from monocarpellary
gynoecium.

(B) Apple is formed from thalamus and calotropis is produced from polycarpellary
gynoecium.

(C) Apple is composite fruit and calotropis is sorosis.
(D) Apple is achene and Calotropis is syconus.

Which region of the root will be directly affected if root pocket is removed ?

(A) Meristematic region (B) Elongation region

(C) Maturation region (D) Region of lateral root
Which simple permanent tissue has deposition of pectin ?

(A) Parenchyma (B) Collenchyma

(C) Sclerenchyma (D) Palisade




(8) What does ‘a” and “b” represent in the given diagram ?

1 i “a"

'b“

(A) a = Cork cambium, b = Lenticel (B) a = Cork, b = Phelloderm
(C) a = Lenticel, b = Cork cambium (D) a = Phelloderm, b = Cork
(9)  Which of the following is correct for the part labelled as ‘a” in the given diagram ?

(A) Tendon-consist of collagen fibres (B) Ligament-consist of yellow elastin fibres
(C) Tendon-consist of yellow elastin fibres (D) Ligament-consist of collagen fibre

(10) What does ‘a” and ‘b’ indicate in the given diagram ?

Mucous Cell, b = Basal Cell  (B) a = Supporting Cell, b = circular Muscle

(A) a =

(©) a = Longitudinal Muscle, b = Basal Cell (D) a = Cuticle, b = Mucous Cell
(11) In which Segments, blood glands are present in earth-worm ?

(A) 4, 5 and 6 (B) 7, 8 and 9

(© 1, 2and 3 (D) 9, 10 and 11
(12) Which secretion stimulates intestine to secrete intestinal Juice ?

(A) Pancreozymin (B) Enterocrinin  (C) Amylase (D) Trypsin

10
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Which stage follows external gill stage in embyonic development of frog ?

(A) Hind limb stage (B) Four limb stage (C) Adult Frog (D) Internal gill stage

This artery supply blood to alimentary canal.

(A) Carotid artery
(©) External jugular artery

(B) Coeliaco Mesentric artery

(D) Femoral artery

It is correct for the fertilization in Frog :

(A) Self and on land
(C) Self and in water

(B) Cross and on Land

(D) Cross and in water

To which of the following urinary bladder is associated ?

(A) Cloaca (B) Spleen

(©) Rectum (D) Ileum

SECTION - B

Write any two characteristics of cells of meristematic region.

Distinguish : Epiphytic root and Parasitic root

Mention the special function of leaf of gloriosa and smilax and state the name of part

modified for it.
Write scientific name of pigeon pea.

What is placentation ?

Distinguish : Primary Growth and Secondary Growth

State any two Substances stored in Phloem parenchyma.

Mention segments of walking leg of cockroach.

What is typhlosolar region ?
What is Clitellum ?

Mention any two locations of cuboidal epithelial tissue.

What is Sarcomere ?
What is Portal Vein ?

Write location and function of brow spot.

Write location and function of pyloric valve.

What is Malpighian body ?

SECTION - C

Write functions of connective Tissue.

Describe composition of Plasma.
OR
Describe Smooth muscle tissue.

Describe Nephridia of earth-worm.

Describe Blood Vascular System of Periplaneta americana.

Explain Symbiotic Root.
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Explain Modifications of stem for protection.
Explain : Capitulum.
Describe : Aggregate Fruit.
Write characteristics of Sclerenchyma.
OR

Write any four points of differences between Internal Structure of Sunflower Root and
Internal Structure of maize root.

Explain Vascular tissue system of dicotyledon Stem.
Describe cutaneous respiration in frog.
Explain autonomous nervous System of Rana tigrina.

SECTION - D

Write two distinct differences between dehiscent and indehiscent fruit and explain
caryopsis, nuts and samara fruits.
Write comparative reports on digestive system of cockroach and earth-worm (Diagrams
are not required)
Write any two differences between dichotomous branching and lateral branching; and
explain uniparous cymose branching with diagram.
Explain nervous system of Cockroach. (Diagram is not required)
Explain “Formation of Secondary tissues.”
Explain skeletal muscle (Diagram is not required)
OR
Explain nervous tissue. (Diagram is not required)
Explain reproductive organs of the typical flower. (Diagram is not required)
OR
Explain aestivation (Any three) (Diagram is required)
Explain arterial system of frog. (Diagram is not required)
OR
Explain internal structure of skin of frog. (Diagram is not required)

SECTION - E

Explain structure of Monocotyledonous seed with labelled diagram.
Describe leucocytes. (Diagram is not required)
Describe reproductive system of frog. (Draw diagram of male reproductive system of
frog)
OR
Describe the structure of eye of frog. (Diagram is necessary)
Explain Modifications of leaves for special functions. (Diagram is not required)
OR
Explain Simple and Compound Leaves. (Diagram is not required)
Describe types of Vascular Bundle. (Diagram is necessary)
OR
Distinguish : Maize Leaf and Sunflower Leaf. (Four points)

12
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Std. - 11 (Semester-2)
Chemistry (052) (E)

Time : 3 Hrs. Scheme of question paper Total Marks : 100
Weightage to Objectives :
Aim |Knoweledge | Understanding Application / Skill TOTAL
Marks 30 40 30 100
Type of Questions and Marks :
No. Type of Questions Number Marks Total marks | Time (Min.)
1 E/LA 3 4 12 20
8 3 24 40
2. SA 16 2 32 72
3. VSA 16 1 16 24
4. O 16 1 16 24
Total 59 - 100 180
Weightage to Difficulty Leval :
No. Type Difficulty Value
1. Eassy 40%
2. Average 30%
3. Difficult 30%
Weightage To Content :
No. Units/Sub Units Marks
1. Chemical bonding & Mol. Structure 12
2. States of Matter, gases and liquids 12
3. Thermodynamics 12
4. Equilibrium 18
5. p-Block Elements-I 16
6. Hydrocarbons 20
7. Environmental Chemistry 10

Text book based - conceptual Questions will be asked in Question paper.
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Std. - 11 (Semester-2)
Chemistry (052) (E)
Time : 3 Hrs. Sample Question Paper Total Marks : 100

Instructions :
1) There are total 59 questions in this question paper and all are compulsory.

2) Student can use log-table or simple calculator for calculations.

(
(2)
(3) Give necessary figure formula and equation if required.
(4) All necessary steps in numericals and in derivation of formula must be given.
(6) Different parts of the same question should be attempted at one place.
(6) Some constants are given as follows R = 4.184 JK-'mol”, N,=6.022 x 10®mol™!
SECTION - A
. Select only one Correct option of the following multiple choice questions.
(Each of 1 mark) [16]

(1) In OF, molecule, the number of bonding electron pairs and non-bonding electron pairs
are respectively.

(A) 2 and 2 (B) 2 and 4 (C)2and O (D) 2 and 8

(2)  Which of the following mixture is not applicable to Dalton’s law of partial pressure
at a given temperature ?

(A) He + CH, + N, (B) O, + N, + Ar
(C) NH, + HCI + HBr (D) N, + H, + O,

(3) Which of the following relationship is correct at equilibrium for partial pressure of

H, (g) for the given reaction ?

—_—
C(S) * HZO(g) ~ Co(g) * HZ(g)

(Pu0)”

P,
(C) Py o= (D) Py & (P )2
H,0

(4) The correct order of ionization enthalpy of gr-13 elements is :
(A) B> Al >Ga>1In>TIl (B) B> Ga > Al > In > TI
(C) B>TI>Ga>Al >In (D) B> TI > Ga > In > Al

11



(5) Which of the following graphs correctly represents the pH values of aqueous solutions
of given electrolytes.

Electrolytes : P = NH4C1(aq) Q= CH3COONa(aq)
R = KNO, S = H,80,,,
R S
(A) — (B) I
10— 10—+ R
8 —+ 8
T 0 . T 0
6 1 B 6 -
pH P pH P
4 4 4
2+ 2+
Electrolyte (aq) Electrolyte (aq)
P
(C) (D) I
10—+ Q 104 0
8 +— R 8 1+
— R
[ [ ]
H ‘ H S
P P
4 -+ 4 4+
2+ |§| 2+
Electrolyte (aq) Electrolyte (aq)

(6) When O," is converted into O, , then which changes of the following is not associated ?

(A) One electron gets removed from 1 MO.

(B) Its bond order changes from 1.5 to 2.0.

(C) Its bond dissociation energy increases.

(D) Its magnetic property changes from paramagnetic to diamagnetic.
(7) CH, ,formula is applicable to :

(A) Only alkyne (B) Only cycloalkene

(C) Only alkadiene (D) All given here

(8) If the volume of ideal gas of fixed quantity is halved and temperature in kelvin is
doubled, then the pressure of this gas will be :

(A) Doubled (B) Increases 4 times.
(C) Decreases to 1/4 (D) Remains the same

12



(12)

(14)

At a given temperature and in a closed vessel, following equilibrium are established
simultaneously.

—_—
PCIS(g) ~ PC13(8) * C12(g)

COCl, S COy * Cly

If some amount CO-gas is added to this system, then in new equilibrium state, the
concentration of :

(A) PCL, will decrease and COCI, will increase.
(B) PCl, will increase and COCI, will decrease.
(C) PCl, and COCl, both will increase.
(D) PClL and COCI, both will decrease.

Which is true about this silicate structure ?

(A) It contains Si,0,,° silicate ion.

(B) It has three O-atoms out of plane and
six O-atoms in the same plane.

(C) It has three O-atoms shared with other

neighbouring tetrahedra per SiO, unit.

(D) It is found in diopside silicate mineral.

An alkane-hydrocarbon has molecular mass 72 g-mol!. Thus, its number of possible
isomers are :

(A) 2 (B) 3 (C) 4 (D) 5

Identify the following products X, Y, and Z respectively in following reactions.
(i) CaCO,, 25 X + CO,,

(ii) X

+ A +
@ Fcartbon 2, Y, + CO,

(i) Y, + water __, Ca (OH), + Z,
(A) CaO, Ca (OH), CaC, (B) CaO, CaC,, C,H,
(©) Ca0o, CaC, CH, (D) CaO, CaC,, CH,

For Benzene, on its complete reduction with H, in presence of Ni-catalyst, which of
the following is true ?

(A) Tt produces cyclohexane with absorption of 358.9 kJmol™ of heat energy.

(B) It produces n-hexane along with liberation of 150.63 kJmol'of heat energy.

(C) It produces cyclo hexane along with the evolution of 358.9 kJmol! of heat energy.
(D) It produces cyclo hexane along with evolution of 208.36 kJmol! of heat energy.

For which of the following gases, the contribution of green house gas and its % is not
matched correctly ?

(A) CO, —» 50% (B) CH, - 19% (C) CFC - 17% (D) N,O — 20%

13



(15)

The drop of liquid is spherical. It is due to its :

(A) Surface Tension (B) Viscosity

(C) Vapour Pressure (D) All of these

Which of the following statement is true ?

(A) Beryl is silicate type ore of Al and it contains Si,O,,% silicate ion.

(B) In dimeric structure of aluminium chloride, each Al is bonded to three
Cl-atoms directly.

(C) B and C elements are non-metals while T1 And Pb are metallic in nature.

(D) In gr-13, Boron can form only octa hedral complexes while Al, Ga, In and TI can
not form only tetrahedral complexes.

SECTION - B

Answer the following questions in very short. (Each of 1 mark) [16]
Define : Critical Temperature of Gas

Compare the diffusion rates of CH, and SO, gases under similar conditions

(Mol. mass of CH, = 16 gmol" and SO, = 64 g mol™).

Calcium phosphate is partly soluble in water but becomes soluble in HCl. Why ?
What is main difference between the terms dissociation and Ionisation of electrolyte ?
Give the IUPAC name of :

/N NNN

What is called Secondary Carbon ? Give its illustration.
Draw the structure of diborane.
Write chemical reaction to obtain lithium aluminium hydride.
Give any two uses of tungston carbide.
Give structural formula of the compound :
4 - Ethyl - 2, 6 - Dimethyl Oct - 4 - ene
OR
Two electronic Lewis Structures of Benzene.
Give chemical reaction showing acidic nature of ethyne.
Give structural formula, one of cyclic and one of acylic of hydrocarbon having molecular
formula C.H,, with their names.
Which products are obtained by destructive distillation of mineral coal ?
Give the chemical reaction to convert sodium propanoate into ethane.
Write full forms of BOD, BIS
OR
Give structure of 1, 2 - Benzpyrene.

Define : Acid rain

14



(33)

(34)

(35)

=
[e]

e e R e
=
N =

N e e N N

SECTION - C

Answer the following questions in short. (Each of 2 marks) [32]

Explain construction and symmetry of molecular orbital formed by following
combination. (Figures necessary)

(i) U"sz(l) + szz(z) (ﬁ) Wsza) - Wsz(z)
Explain thermodynamics extensive and intensive properties with examples.
OR

Derive the relation between Cp and Cv.

Each entry in Column-X is in some way related to the entries in columns Y and Z.
Match them correctly with each other and rewrite them.

Column-X Column-Y Column-Z
Example : HF H-Bond High Boiling Point
@) NO Non-polar 104° 307
(ii) BeF, sp’ Lewis Base
(iii) H,O Pyramid Paramagnetic
(iv) NH, Bond order = 2.5 Linear

How are C,, and C,, fullerenes prepared ? Name the solvent which is suitable to dissolve
the same. Why is it considered as only pure form of carbon ?
Give two step reaction showing hydrolysis of silicon tetrachloride.

Write only chemical equations for preparation of carbon monoxide by four different
methods with reaction conditions.

OR
Give only chemical reaction for preparation of silicones from methyl chloride.
Give conversion with reaction conditions. Ethyne into Acetophenone.
Give chemical reactions to convert 1, 2 - dibromo ethane into ethyne.
Give remedies to protect depletion of ozone layer.
Give main points of ‘Biological Method” for purification of drinking water.
At 298K temperature 1ml of 1 x 10> M KOH (aq) is diluted to 1L by adding water.
Calculate pH of the resulting solution.

At 300K temperature, 5 moles of ideal gas expands from 50L to 500L. Calculate AG
for the process. In this calculation, the unit of free energy depends only on the unit
of gas constant ‘R’. Why ?

Explain the effect of common ion on dissociation constant -Kb of weak base with
equation.

OR
Explain the dissociation constants Ka, and Ka, of dibasic acid in aqueous solution.
Explain any two applications of equilibrium constant with illustration.

Derive the equation of state pV = nRT for ideal gases. Also comment on the value of
gas constant ‘R’.

What is called vapour pressure of liquid ? On what factors does it depend ?
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(49)

(50)

(1)

(56)

(57)

(58)

(59)

SECTION - D

Answer the following questions as per the formate of the question with
necessary points. (Each of 3 marks) [24]

Calculate AG® at 298 K for following reaction.
2L(g) * M(g) ~ 2N(g)
AU° = - 10.46 kJ mol™!
AS° = - 41.84 ] mol!
How does polarity in a covalent arise ? BF, is non-polar molecule while NF, is a polar
molecule. Explain with figures.
Solution containg 0.01 M Hg?* (aq) and 0.01 M Fe** (aq) ion is acidified by 0.2 M HCI (aq).
If H,S gas is passed through this solution, then predict which will precipitate first, HgS
or FeS or both ?
K, (HgS) = 3.42 x 10 M?
K, (FeS) = 1.92 x 10-'® M?

OR
Write the equation of hydrolysis of the salt produced by the neutralisation reaction
between NaOH and CH, - COOH. If the concentration of this salt is 0.048 M, Calculate
pH of its aqueous solution.
Ka =18 x 10°M
Kw=1x 10"M
Explain the method with chemical reactions to prepare borax from colemanite.
Write Huckel’s rule. Mention any four aromatic characteristics of benzene.

OR
Explain : Ozonolysis of benzene with chemical reaction. Give importance of this reaction.
What is called Smog ? Give main points explaining photochemical smog.
Give molecular orbital diagram of CO molecule. Calculate its bond order and mention
magnetic property.

OR
Define : Metallic Bond
Explain : Metallic Bond on the basis of “Electron Sea Model.” (Figure is necessary)
Explain : Effect of pressure for the deviation in behaviour of real gas from that of ideal
gas.

SECTION - E

Answer the following questions in detail. (Each of 4 marks) [12]
Define : Internal Energy and Enthalpy

Derive AH =AU + An, RT based on pV = nRT

20 m1 0.05 M BaCl, is mixed with 60 ml 0.04 M Na,CrO,. Will precipitate of BaCrO, from ?
K, of BaCrO, is 1.2 x 1071, Calculate molar solubility of this BaCrO , in 0.05M Ba(NO3)2(aq).

Write only Lewis acid - base concept. Explain sulphonation of Benzen on the basis of
above concept.
OR

Mention 8 points of Aromatic structure of Benzen, based on molecular - orbital theory.

16
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Qie-11 ([Rie:-2)
Alda (050) (G)
AW © 3 s YAl U 44 9 : 100

gl ¢ (1) emn o usisl Gz .
(2) [Qewdlla yastt (A to F) uwuel [Qcwofla Uusdl (A to F)-il Gd 2l
(3)  Adl [acdior Aal uidl YR o @vidl. ¥ d [Qeiotdl UaddlAl sHIGAR G2l 2l

[Qeua — A

o ld »uuen 1 Al 15 v As(@s usl B 1-1 R B d UAs Grl A wust AlRd

[Aseu (A) OR (B) OR (C) OR (D) &Il % vl [15]
1. “Pm) =n2 - n + 41 2ALQZY 9.7 2 QU4 % n WS AX 4 d W n € ........

(A) {4lm / m € N} (B) {82m / m e N}

(O {123m / m e N} D) fm/ m®-6m?+ 11m - 6 = 0}

2. A |Z + [1.81]] <5 dl 3|Z+ 4l nlkisdd Bud :

(A) [2.35] (B) 327 Q) Je4 (D) 22

3. (x —?j Al [dr@ul x* Al ASRS
16 16
o (7 o [7)-[c]
16) (16 17
o 7)-[<) o [

cosec10® — sec10° sin10° — cos10°
4. cosecl0® + sec10° | — | sin10° + cos1Q° | — wrorrereeeeee

(A) 2tan55° (B) 0
(C) 2tan35° (D) 2cot35°
~ 5 N . -

5. A tan® = - 0.75, 7” < 6 < 3ndl P26) s A Rlud 53 ?
(A)  [ladly 22wl (B) qdlu 2w agd A
Q) ot qdly At (D) W Agd Az




10.

11.

12.

LI i
sint— + CosS—” = ...
10

5
(A) % (B) 225
J5+1)(+5-1
© V125 (D) 4 4
50 cos®x - sin®x = 1 Al Aus G50 :
(A) {kn+g/kez} (B) {%/kez}—{kn+%/kez}
k
{Tn/keZ}—{an/k eZ} (D) (I)

A AABCHl uRRMM d-l veusidl sine [Budel Adidz Hesel 6 ol ©. 4 oux

a=16ed dlA= e,

(A) 60° (B) 30° (C) 90° (D) 15°
3+4+8+9+ 13+ 14+18+19 + ... (100 wdl ) = ..o
(A) 12,500 (B) 12,650 (C) 12,600 (D) 12,550

il ALl A8l dons AR AL YidR Fedl 8ld ddl WHBd Guada-l Gkvgdl ..........

1 2
(A) 7 (B) % (© ? N
ARa (3, 6, 2)<l [Bau-dl 49 -l AR :
(A) (%, g,%j (B) (12, 24, 8)
Q) (21, 42, 14) (D) (147, 294, 98)

-~

A P, 2, 1), Q2, 3, 2), R2, 1, 3), SB, 2, 4) dl :
& O
(A) PQnN RS istslaa
o © > ©
(B) PQNRS-= {A(x, y,z)/A e QP & A eRS}

© POLRS

D) $Q|| %S




13.

14.

15.

16.
17.

18.

19.

20.

21.
22.

23.

24.

25.

25.

lim ym_ gm

X—5 ~ = 500 dl m-l (Bud :
(A) -4 B) 5 © 4 (D)
A 32 Xz_(a+2z)x+a =2 dl adl Bud :

.
(A) 0 ®B) 1 © -1 (D)
A f(x) = cos?x dl f' (T/g) = corrvvrrcerrrrs
@ 2 ® -5 o -2 )

[Aeux — B

A2l 2utan 16 A 27 usdl B 1-1 Rl . dHAL HIPUL UHIBL FAUCL UL

o AsAVYL ad Aod a2+ o +1=0d add 5 al = a.
“RAHAL Nt > 27T 2 N 2R5d GRA GUoeL W2 ud 9.7
Gusd Qi uiglas ad n e A 5 B © 7w e ?

_sin (a+fB) 1-m (
ol

cos (-p) 1+m> A 53 % tan

(cosB; + sin®;)d Y& Al
1

3
i=

3
A Zsinei =3 dl
i=1

% cosA + cosB = a, ¥+ sinA + sinB = a, (%4l a, a,
_ 2a;a,
sinfA + B) = a2 tal

2wt Aol {a} He 4a, - a, = 0 ¥ a, + a; = 216 dl a, 4 YU HAdL.

R34l (Bg (1, 2, 5)d X-adl »id Aadl.

lim  42cosx -1

X1, ——————— .
/4 cotx—1 Al

lim (1—cos2x)-sindx _ _
x—0 XZ sin 3x Lk,

lim tanx® —sinx®

x> — 5 AL

X

OR
~ i x (1+ acosx) — b sinx N ~ . NN
a Jm X x3) =1 dla >3 b 3t Aadl.

| =

[12]

g—aj tan (E—Bj =m, (m # -1)

£ 0) dl wlid sA 3




26.

26.

27.

27.

28.

29.

29.

30.

31.

32.

33.

34.

(@B f(x) = |4x - 1| + |3x - 1] + |x - 1]|+]|x]| 2 2idua (0, 2) 324l [Bigil e
[Aasadly 4 iy ?
OR

. . 57 . ~ -
([Aslaan van Rgiddl cotxd x = - el [aslad naql.

OR

,keZ)

d { secx —tanx + 3

dx |1+ 3secx + Stanx} Hadl. (ol x 2 (2K + 1)

N A

dx

ETTR o

A2 2utean 28 Al 37 Yl usdidl Wow Yoo Gz UL UAls U 22 Rl 6. [20]
ARl wegilAdl Rigia-dl Gualdl 3 wBd 53U 5 41" - 1 21 40 43 [Qeuwa ©.

sec?129° - cosec?31°

sec51° — cosec31°

ABd s = cosec39° - secl121°

OR

N 0
AUSLL 52U @ cosecd + cosec2® + cosecd® + cotdf = cotE.

3+ 2isinx

121 siny ields dvay eald d wedl xfl dsm ardl@s (Badl Aadl dus 4 dirdlas a3u

4Nl

-~

b 1 " NN ~ ~ ~ . R
A x = 0.5 " (1 + ;j Al MM UBHL ARAGL 6561 814 dl L [Ad@d, Trvq 3 ue da

r A4l Ul Tre1d 4 Hedd €l
A A = tan6® tan42° - B = cot66° cot78° dl UllGid s 5 cos (A - B) = 1.

Pl 515 ardlas Budl e adls@ psinx + cos2x = 2p-7-ll »Rsd G5aaRL sy o ?

A T NN . NN
uded y? = 16x-l & wl 1 s otritacl Awldiandl dous il




35.

35.

36.

37.

37.

38.
39.

40.

40.
41.

42.

43.

4.

A Guaad 9x* + 16y° = 144q 3 C dal S a5 Mg €l dl CSl narzadl »ddens
AL Rl HAdlL.

OR
N N N X2y N s
% (asecO, btan@) i (asecd, btand) i ildady Pl 1l 515 wlHar-l sicilGigil
N N 0 o e—1
Sl dl B 52 3 tan; tany = 7.

wUa [Bg»il A0, 7, 10), B(-1, 6, 6), C(-4, 9, 6) A% oi-ldl Bsla-ll UsR 55l s,

lim | +1-4x*+1

x—>-1 - b R €l dl qadl.
\/x +1
OR
lim /17 +cosx -4
X > 7 . 9l
[deur — D
A2l 2utean 38 Al 44 Yl usdiu Gur Ul Udls U 3-3 -l 8. [21]

B3dl : V/3sinx = V2 + cosx.
. AABCHL a = 2b i1 |A - B| = ™/5 dl C 2lAl.

A sec(x + y), secx, sec (x - y) AHidR ARllHl Sl ol WlBd $A 5 cosx = +,/2 cos%,

(4L, cosx # 1 & cosy # 1).

OR
A0 AL Ml Wadl 2 12 - 22 + 32 - 42 + + 292 - 302,
s wd-Guadalsiz-dl sHid 10m usloll 2 d-dl S wi QA 4m 9. 2 sHAHL d-L vis
93l 2m id2 Gl adMl.
[Big>ill A(0, 0, 0), B(1, 0, 0), C(0, 1, 0), D(0, 0, 1) Adrsiai-tl [ARUBLEL €9 5 54 d 55l 53U
A duill AGESIEL ol dl d-l Us1R sl s3U.

lim 2xsinx — 7«

x>m qAdl.

COS2 X +COsX

- . < ki N
A f(x) = (x> + mx + cosx) (n + peotx). (Ul Imnp # 0, A x = Zn' keZ) d f(x)

UL,




45.

45.

46.

47.

48.

49.

49.

50.

51.

51.

[Qeuar — E

A2 2udan 45 Al 47 Yl usdi wou uHRL Grik Ul Udls UL 44 dR 8. [12]
NS 1
Q{L[E{d3QL3:1+?+?+ ............ +

OR

Ma =1 a =11 A1 a_ = 2a_, + 3a_,,

a_ = 2(-1)" + 3",

n>3d Aabd A UAS n € N He

W Z = Z2 4 A Sl dim s Avdl Z e C - R Aadl.

X sin x

~ ~ I dy gt
By = 1 + cosx dl x = Z 2914 & HAdL.
[Aeuar — F
A2l 2uden 48 A 51 Yl usdi Gu Ul WS UL 55 AR B, [20]

2+ V3) + (2 - J3) = 10084 AUl 5 214 A vl dizel
10083 < (2 + +/3)7 < 10084 217 0 < (2 - +/3)7 < 1.

N 2n _
ABd A ¥ : acot (z—n—xj - btan (—foj =0 = sec2x = 2 a-b
3 3 a+b

(4l a # -b)

OR
A o 2 B 2l uHISWA acosh + bsing = crll 6% &ld dl cosa + cosP 2 coso - cosPHl
HYedl a, b 2 ¢ Hi wiMasd 53U,

NS Sj‘n znx NN D ~ =~
AL 53 5, cosx - cos2x - cos22X -« c052%X .......... cos2™lx = rainy ATl GuyaL s34
147[ . ~ ~
cosz—Tc . cos4—7E . cosS—Tc « COsS—— vl H& Hudl.
15 15 15

{12 ealdd Sl MAH n UELAL AU AL d2ll d Ul dell UM 100 USIHL AR, 4ed Aadl.
A8l 1 1.4 + 25 + 3.6 + oo, :
OR

MRl Aell-l Muy wia sMs ugidl Jeusiz 243 9. A ofle 2 Al vl (ug) -l uall
12.75 &1, dl d H"H YiA uel Hadl.




Time :

3 Hrs.

Std. - 11 (Semester-2)
Maths (050) (E)

Scheme of question paper

Total Marks :

100

Weightage to Objective :

Aim | Knowledge |Understanding | Application Skill Total
Marks 20 30 20 100
Type of Questions and Marks :
No. Type of Question Number Marks Time
1. E/LA 14 53 96 Min.
2. SA 10 20 35 Min.
3. VSA 12 12 22 Min.
4. O 15 15 27 Min.
Weightage to Difficulty vaule :
No. |Difficulty level Weightage
1. Eassy 30%
2. Average 40%
3. Difficulty 30%
Total 100
Weightage of the chapters
No. Chapters Marks
1. Principle of mathematical Ind. 08
2. Complex Numbers 08
3. Binomial Theorem 08
4. Addition & Factor formulae 08
5. Values of Trigo. F™ for multiples and sub-multiples 10
6. Trigo. Equations & Prop. of Triangle 10
7. Sequence and Series 10
8. Conics 10
9. Three Dimensional Geom. 08
10. Limits 10
11. Derivative 10
Total 100

Text - book based questions will be asked in the question paper
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Std. - 11 (Semester-2)
Maths (050) (E)

Time : 3 Hrs. Sample Question Paper Total Marks : 100

Instructions :
(1) Answer all the questions.
(2) Write your answers according to instructions given below with the questions.

(3) Start each Section from a new page and write answers of all questions in order.

SECTION - A
. Given below 1 to 15 multiple choice questions. Each carrying one mark. Write
the serial number [(A) OR (B) OR (C) OR (D)] in your answer-book of the
alternative which you feel is the correct answer of the question. [15]
1. “P(n) = n?-n + 41 is a prime is true for n €
(A) 4Im / m e N} (B) {82m / m e N}
(O {123m / m e N} D) {m/ m®-6m?>+ 11m - 6 = 0}
2. If |Z + [1.81]] < 5 then maximum value of |Z+4| is _—_____ (Z € Q)
(A) [2.35] (B) 327 ©) o4 (D) 242
17
3.  Coefficient of x™* in the expansion of (X —?j is :

@ (7] o (7)-[%
o (7)) o ()

cosec10® — sec10° sin 10° — cos10°
cosec10® + sec10° sin10° + cos1(°

4. The value of {

(A) 2tan55° B) O
(C) 2tan35° (D) 2cot35°
5. If tan® = -0.75, 5775 < 0 < 37 then p(20)is in the :
(A) 1™ quadrant @) I and IV? quadrant
(C) Only in the 1 quadrant (D) Only in the vt quadrant

11



10.

11.

12.

Value of sin-~ + cos— =
alue of sinzs + coso =

V5-1

(A) — (B) 225
J5+1)(+5-1
© V125 (D) 4 4
The general solution of the equation cos®x - sin®x = 1 is
T krn n

(A) {knJrE/keZ} (B) {T/keZ}—{kn+E/keZ}

{ﬁ/ keZ}—{an/keZ} o o

4

The perimeter of AABC is 6 times the arithmetic mean of the sines of its angles.
If ais 1 then A is......ccc....e.

(A) 60° (B) 30° (C) 90° (D) 15°
3+4+8+9+13+14+18 +19 + .......... (upto 100 terms) = ...........
(A) 12,500 (B) 12,650 (C) 12,600 (D) 12,550

The eccentricity for the Standard form of ellipse whose length of minor axis is equal

to the distance between foci is

1 2 V3 2

(A8 73 ® = © - @) 73

A vector which is in the directions of (3, 6, 2) and has magnitude 49 is :
3 6 2

A) [2 22 B) (12, 24, 8

@ (2.2.2) ® (224 8)

(C) (21, 42, 14) (D) (147, 294, 98)

If P(1, 2, 1), Q2 3, 2), R2, 1, 3), SG3, 2, 4) then

> &
(A) PQnN RS is single-ton

< O < <
B) PQNRS-= {A(x, y,z)/A e QP & A eRS}

© POLRS

D) $Q|| %S

12



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

lim ym_ gm

X—5 - = 500 then value of m is :

(A) -4 (B) 5 © 4 (D) -5
If xh—1>n2 X~ (itzz) X*3 - ) then value of a iS woorrvveeeennnns

(A) 0 (B) 1 <o -1 (D) 2

If f(x) = cos’x then f' (T/g) =

V3 1 V3
2

(A) ® -7 © - (D)

| =

SECTION - B

Answer the following 16 to 27 questions as directed in the question.

Each carrying one mark. [12]
If o is complex number such that a? + a + 1 = 0 then show that a® = a.

“The inequality nf > 2™ is true for nonempty proper subset of N”

Above statement for natural variable n is true or false ? Why ?

sin (o +B) 1-m
cos (@ —Pp) 1+m’

T n
If then prove that tan (— - 0‘) tan (Z— Bj =m (m # -1)

4

3 3
If Zsinei = 3, then find the value of Z(cosei + sin;).
i=1

i=1

If cosA + cosB = a, 4 sinA + sinB = a, (where a,, a, # 0) then prove that

2 2

2a;a,

sinfA + B) = a% +a§.

If {a } be a G.P. such that 4a, - a, = 0 and a, + a, = 216, then find the value of a,.

6
Find the distance of the point (1, 2, 5) from X - axis.
lim  /2cosx — 1

Find X_)71/4 cotx — 1

‘ (1 —cos2x) - sin 5x
Find Xlin 0

x? sin 3x

13



25.

25.

26.

26.

27.

27.

28.

29.

29.

30.

31.

32.
33.

lim tanx® —sinx®

Find
md x_sQ NE
OR
i x (1+ acosx)— b sinx
Find a and b if Xlino ( x3) =1

State the number of points in the interval (0, 2) at which f(x) = |4x - 1| + [3x - 1]
+ |x - 1]+|x]| is not differentiable.

OR

im f —f
If f(@) = 2, f'(a) = 1, g(a) = - 1, g'(a) = 2, then find the value of Xlina (x) g(XXS)_ aga)g(a) ,

(@ = 0).

5n
Find derivative of cotx at x = e from first priniciple.

OR
- di secx — tanx + 3 ok + 1 n K e 7)
N ax 1+35ecx+3tanx’(X¢( )2' €
SECTION -~ C

Answer the following 28 to 37 questions as directed in the questions.

Each carrying two marks. [20]
Using principle of mathematical Induction prove that 41" - 1 is divisible by 40.

sec’129° — cosec?31°

sec51° — cosec31°

Prove that : = cosec’39° - secl21°
OR

0
Prove that : cosecO + cosec20 + cosecd® + cotd0 = cotE.

3 + 2isinx
Find all real X such that 7 5."o " is real. Also find the number.

1 n
For x = 0.5 the sum of all the terms in the expansion of (1 + ;j is 6561 then find

r and Ty+1for which Ty+1is greatest term in the expansion.
If A = tan6® tan42° and B = cot66° cot78°, then prove that cos (A - B) = 1.
The equation psinx + cos2x = 2p-7 possesses non-empty solution set for which real

values of p ?

14



34.

35.

35.

36.

37.

37.

38.
39.

40.

40.
41.

42.

43.

4.

Find the length of a focal chord of the parabola y* = 16x, which make an angle %

with the axis of the parabola.
If C is the centre of the ellipse 9x*> + 16y = 144 and S is one focus. Then find the
ratio of CS to the length of semi major axis.

OR

2 2

If (asecO, btan0) and (asecd, btan¢) are the ends of a focal chord of Z_Z - % =1, then

e—-1
prove that tan9 tang = .
2 2 e+1

Given that A(0, 7, 10), B(-1, 6, 6), C(-4, 9, 6) determine the type of A ABC.

lim % +1—4x>+1

Find x>—-1 - if it exists.
\/x +1
OR
) lim /17 +cosx —4
Find X—>T (X _ 7,[)2
SECTION - D

Answer the following 38 to 44 questions, each carrying three marks as directed
in the questions. [21]
Solve : +/3sinx = +2 + cosx.
In a AABC, a = 2b and |A - B| = */3. Find C.
If sec(x + y), secx, sec(x - y) are in AP, then prove that cosx = £,/2 cos%,
(Where cosx # 1 & cosy = 1).

OR
Find the sum of the series : 12 - 22 + 3% - 42 ... + 292 — 302

An arch is in the form a semi - ellipse. It is 10m wide and 4 m high at the centre.
Find the height of the arch at a point 2 m from one end.
Determine whether the points A(0, 0, 0), B(1, 0, 0), C(0, 1, 0), D(0, 0, 1) are vertices

of a quadrilateral or not ? If they form a quadrilateral, then determine its type.

lim 2xsinx — 7«

Find X2/, cos®x +cosx

ki
If f(x) = (IxX> + mx + cosx) (n + peotx), (where Imnp # 0, and x = Zn' K € Z), then

find f'(x).

15



45.

45.

46.

47.

48.

49.

49.

50.

51.

51.

SECTION - E

Answer the following 45 to 47 questions each carrying four marks as directed

in the questions. [12]
1 1
Prove:1+?+¥+ ............ +?SZ—;,neN
OR

If ag =1 a, =11 and a_ = 2a_, + 3a__

a = 2(-1)" + 3" for n € N.

n > 3 then prove that n € N

Find all the complex numbers Z € C - R, Satisfying the condition Z = Z?

X sin x dy

T
then find — at x = —

Iy = 14 cosx dx 4

SECTION - F

Answer the following 48 to 51 questions, each carrying five marks as directed

in the questions. [20]
Prove that (2 + +/3) + (2 - /3)7 = 10084 hence deduce that
10083 < (2 + \/5)7< 10084 and 0 < (2 - \/5)7< 1.

a-b
a+b

2 27
Prove that acot (?n—xj - btan (? +Xj =0 = sec2x = 2 { J (where a # -b)

OR
If o and B are roots of acos® + bsind = ¢, then expressed the values of cosa + cosp

and cosa - cosP in terms of a, b and c.

sin 2" x

Prove cosx . cos2x . cos2?x . cos2’x .......... cos2™lx = P gin x and use it to find the

27 47 8n 14x
value of cos== . cos— . cOos— . COS——

15 15 15 15
Sum to n terms the series, 1.4 + 2.5 + 3.6 + .............. . and hence obtain the sum of
first 100 terms.

OR

Product of first five consecutive terms of G.P. is 243. If the sum of the second and the

fourth terms is 12.75, find these first five terms of this G.P.

16
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Std. - 11 (Semester-2)
Physics (054) (E)
Time : 3 Hrs. Scheme of question paper Total Marks : 100

Weightage to Objective :

Aim Knowledge |Understanding | Application Skill Total
Marks 35 40 20 05 100
Total 35% 40% 20% 05% 100%

Type of Questions and Marks :

Type of Question E/LA SAQ SA VSA MCQ Total
Number 03 08 16 16 16 59
Marks 12 24 32 16 16 100
Time (Min.) 20 40 72 24 24 180
Weightage to Difficulty Level :

No. |Difficulty Level Weightage

1. Easy 30%

2. Average 40%

3. Difficulty 30%

Total 100

Weightage of thw chapters :

No. | Name of chapters Marks
1. | Dynamics of a system of particles 10
2. Rotational Motion 15
3. Gravitation 10
4. | Mechamical Properties of solids 10
5. Fluid mechanics 15
6. | Thermodynamics 15
7. Oscillations 10
8. Waves 15
Total 100

*Text book based questions will be in the question paper.
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Std. - 11 (Semester-2)
Physics (054) (E)

Time : 3 Hrs. Sample Question Paper Total Marks : 100

[nstructions :

(1) There are total five sections and total 59 questions in this question paper.
All questions are compulsory.

(2) Symbols used in this question paper have their usual meanings.

(3) Log table or simple calculator can be used if necessary.

(4) Begin new section on a new page and write answers of the questions in order.

(5) Question should be attempted at one place only.

(6) Marks for each section are indicated against that section.

SECTION - A

1 to 16 questions are multichoice questions. Each is of one mark.
Choose the correct answer from the given options. [16]

A boy standing on the terrace of 10 storeyed building, drops four stones of different
mass. At one moment, if the stone of 1.0 kg is at 8th floor, stone of 0.8 kg is at 6th
floor, stone of 2.0 kg is at 3rd floor and a stone of 1.2 kg is reached at 1st floor, then
at that time, the centre of mass of the system of four stones is at floor.

(A) 7th (B) 5th (C) 3rd (D) 4th

The moment of inertia of a solid sphere of uniform volume mas density ¢ and radius

R about its diameter is

105 s 176 s 105, 176 _,
105 psq 176 psg 105 p2g 176 p2q
(A) 176 B) 105 (©) 176 ®) o5

A fly wheel starts rotating from rest with uniform increase in angular speed obtain

ra
180T angular speed in 3 minutes. The average angular acceleration is

rad rad rad rad
(A) 1S—z (B) 3S—z (C) 4s—z (D) 2s—z

It the Earth be at one half of its present distance from the sun, how many
approcimate days will be there in a year ? Present year is of 365 days. Assume
orbit to be circular.

(A) 365 days (B) 129 days (C) 300 days (D) 200 days
Which of the following alternatives represent the dimensional formulae of the
gravitational potential and granitational potential energy respectively ?

(A) LTt mir2r2 (B) MOL2T2, m12T2

(Cc) M1 2, m11212 (D) m2r1, m2ltr!
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(6)

(12)

A ball falling in a lake of depth 200m shows a decrease of 0.1 % in its volume
at the bottom. The bulk modules of elasticity of the material of the ball is

m
Take g = 105_2'

(A) 10°Nm™2 (B) 2 x10° Nm™
(C) 3 x10° Nm™ (D) 4 x10° Nm™

Pressure inside two bubbles are 1.01 atm and 1.02 atm respectively. The ratio of

their surface area is
(A) 4:1 (B) 1:8
(C) 1:26 (D) 8:1

A small ball of density Qis immersed in a liquid of density o(>9) to a depth h
and released. The height above the surface of water upto which the ball will rise

(jump) is

W (e [ © Bah @ [fea)s

c

. Neglect viscous force.

If a heat engine absorbs 2 kJ] heat from a heat source and release 1.5 kJ heat into
cold reservoir, then its efficiency is .

(A) 50% (B) 25% (C) 75% (D) 05%

An ideal gas heat engine operates in carnot cycle between 227° C and 127° C.

It absorbs 6 x 10* cal of heat at higher temperature. The amount of heat converted
into work is

(A) 1.2x10* cal (B) 6 x10* cal (C) 24x10* cal (D) 4.8 x10* cal

8
An ideal gas at 27° C is compressed adiabatically to o7 of its initial volume. If
5 o .
Y= 3 then the rise in temperature is
(A) 275K (B) 375K (C) 475K (D) 175K

What is the maximum acceleration of the particle executing the SHM given by y
it
= 2sin {?Jﬂb} ? Where y is in metre and t is in second.

®) 5 © 15 D) =

(A)

U)N| B
(DN’ 9

N

1
The amplitude of an oscillator performing damped oscillations becomes - times the
initial amplitude in time

(a) 3¢ () 2% (C) eom o) 5
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(14)

(15)

The ratio of velocity of sound in hydrogen and oxygen at STP is

(A) 16 : 1 (B) 8:1 (C) 4:1 (D) 2:1

A car sounding its horn at 480 Hz moves towards a high wall at a speed of
20? the frequency of the reflected sound heard by the man sitting in the car will

be nearest to

(A) 480 H, (B) 370 H, (C) 540 H, (D) 570 H,

The equation Y = A sin? (kx — wt) represent a wave with amplitude ____ and
frequency
0] A o [} O
A, — —,= 2A, — JA, =
(a) 2n (B) 2 n () 4 (D) 2n
SECTION - B
Answer the following questions in very short. (Each of 1 mark) [16]

On what centre of mass of rigid body depends ?

2 aam
If velocity of center of mass of a system of particles of mass 3 kg is (3i+2 ]): ,what

is momemtum of centre of mass of the systam.
The length of the second hand of a clock is 2cm. What will be the tangential
acceleration of the particle at the tip of then second hand ?
Write unit of areal velocity.
OR
Write the condition for thin ring rolling from a slope without slipping. Co-efficient
of friction between surface of the slope and the ring is n.
Where the value of gravitational acceleration is minimum ? At equator or at poles.
OR
If the Kinetic energy of a satellite is 6 x 10° ], what is its potential energy ?
Write the type of waves (any two) used for studying the structures of crystals.
Which is more elastic, air or water ? Why ?
Hydraulic lift and door closers works on which principle ?
What is type of flow of water having velocity 10 cm s through a tube of radios

: _1.8
0.5 cm ? Myaer=0.1 poise, Pwater—1cm3.

OR
Water droplet on lotus leaf slip away. Do not wet the leaf. Give reason.
For which temperature interval the volume of water increases, though temperature
decreases ?
What is called latent heat ?

Write the values of C, and C,, for a diatomic molecules, (rigid rotator) of gas in
terms of R.
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Amplitude of an SHO is 10cm. At what distance from the equilibrium position the
kinetic energy and potential energy becomes equal ?

What will be new time period of second pendulum if its length is doubled ?
OR

In one figure draw the graph of potential energy — displacement and mechanical

energy — displacement for simple harmonic motion.

If humidity is increasing the velocity of sound increases, decrease or remains

constant.

In a closed pipe fundamental frequency is 300 Hz. What will be the frequency of
second overtone ?

SECTION - C

Answer questions 33 to 48 as asked for. Each question carries two marks. [32]

Define position vector of centre of mass of particles. and from it derive formula
for momemtum of the system

Obtain the position of centre of mass of a thin rod of uniform density with respect
to any one end of the rod.

Find the moment of inertia of a disc of uniform mass density about an axis coinciding
with its diameter.

What is moment of inertia ? Give formula for moment of inertia of any two regular
symmetric bodies.

Obtain the formula for the gravitational acceleration at a depth d from the Earth’s
surface.

Define gravitational intensity. Write its formula. Give its unit and the dimensional
formula.

OR
Give differences between g and G. Any two.
Write note on covalent solid and metallic solid.
Derive an expression for elastic potential energy.
Write note on Reynold ‘s number

State and explain law of floation in brief.

OR
Derive formula for pressure difference between inside and outside the bubble in
O 1)
air Pi —Po R -

Explain linear expansion and define co-efficient of linear expansion.
Define heat capacity and specific heat. Write their unit and necessary formula.

Obtain formula for efficiency of heat engine (based on cyclic process) per cycle.
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(46)

(50)

(51)

(52)

Write formula for periodic time of a simple pendulum. When such simple pendulum
in accelerated Lift in upward or downward direction and in the compartment of
a train obtain formulae for pirodic time.

OR
What are natural oscillations ?
Obtain differential equation for forced oscillations with damping.
State and explain principle of superposition of waves.

Write equation for stationary waves. Using it define antinodes and derive condition
for it.

OR

Obtain formula for speed of transverse wave on stretched string.

SECTION - D

Answers the following questions as asked for. Each question is of three marks. [24]

R
A sphere of radius > is cut from a

homogenous sphere of radius R as

show in the figure. Find the position of

centre of mass of the remaining part with

respect to the centre of mass of the

original sphere.
z

Prove that the moon would depart (from the earth) for ever if speed were increased
by nearly 41.4%.

A disc rolls without slipping with constant velocity. What fraction of total kinetic
energy of the disc is in the form of rotational kinetic energy ?

If the young’s modulus of steel is 2 x 10! Nm™, calculate the work done in stretching
wire of 100cm in length and of cross sectional area 0.03cm, when a load of 20kg

is applied without the elastic limit being reached.

(53)

OR
A mass of 15 kg is tied at the end of a steel wire of length 1m. It is whirled in

rad
a vertical plane with angular velocity 1?' Cross sectional area of the wire is

0.06 cm?. Calculate the elongation of the wire when the mass is at its lowest position.
Yool = 2 x 10" Nm™?

Write Stokes law and derive formula for terminal velocity of a small, smooth,
spherical body having radius r and made up of material of density Q falling freely

with initial velocity zero in the fluid of density po.

15



In a carnot engine temperature of the source is 500K and that of the sink is 375K.
If the engine absorbs 600kcal heat from the source per cycle, find :

(i) Its efficiency (ii) Work done per cycle. (] =42 éj

OR
1 mole ideal gas at 27° C temperature and 2 atm pressure is compressed adiabatically
to one eighth of its original volume. Find the final pressure and temperature of

the gas, Take y =15

A wire having linear mass density O'OSC% is stretched, between two rigid supports

with a tension of 450 N. The wire resonates at a frequency of 420Hz. The next higher

frequency at which the same wire resonates is 490Hz. Find the length of the wire.
OR

At 0° C temperature, a sound of frequency 250Hz emits sound waves of wavelength

1.32m. What will be the increase in wavelength at 27° C ?

f f.
What is Doppler effect ? Derive formula —=— = —>— with necessary figure.
Vv V+Vg
SECTION - E
Answer the following questions as asked for. Each is of four marks [12]

Obtain condition for which a body can only roll down the slop without slipping.

If a number of droplets of water having surface tension T, and each having radius
r combine to form a single drop of radius R. and energy released is converted into
kinetic energy of the bigger drop, prove that the velocity acquired by the bigger

R -
drop can be given by - v = 1/%.

OR
Im
Two exactly similar rain drops falling with terminal velocity of (2)> — coalesce to
s

form a bigger drop. Find the new terminal velocity of the bigger drop.

m m
A particle performing SHM has velocities 7: and 5: respectively, when its

distances from mean position of the path are 4m and 5m respectively, find the length
of its path and periodic time.
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