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General Instructions :

Read the following instructions very carefully and follow them :

1)
(i)
(iii)
(iv)
W
)
(vii)

This question paper contains 33 questions. All questions are
compulsory.

This question paper is divided into five sections — Sections A, B, C, D
and E.

In Section A : Question numbers 1 to 16 are Multiple Choice (MCQ) type
questions. Each question carries 1 mark.

In Section B : Question numbers 17 to 21 are Very Short Answer (VSA)
type questions. Each question carries 2 marks.

In Section C : Question numbers 22 to 28 are Short Answer (SA) type
questions. Each question carries 3 marks.

In Section D : Question numbers 29 & 30 are Case Study-Based
questions. Each question carries 4 marks.

In Section E : Question numbers 31 to 33 are Long Answer (LA) type
questions. Each question carries § marks.

(viit) There is no overall choice given in the question paper. However, an internal

(ix)
(x)

~55/2/1~ {}

choice has been provided in few questions in all the Sections except
Section A.

Kindly note that there is a separate question paper for Visually Impaired
candidates.

Use of calculator is NOT allowed.

You may use the following values of physical constants wherever necessary :
c=3x10%m/s

h=6.63x103¢J s

e=1.6x1019C

Ho=4mx 1077 T m A~

gy =8.8564 x 10712 C2 N1 m2

1
. =9x 109N m2 C2

Mass of electron (m,) = 9.1 x 10731 kg

Mass of neutron = 1.675 X 1027 kg

Mass of proton = 1.673 x 1027 kg

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann’s constant = 1.38 x 10723 J K1
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SECTION - A
1. Three point charges 2q, —2q and q are kept at the vertices of an

equilateral triangle of side /. The potential energy of the system is 1
—92qg2
(A) zero (B) =9
€l
q> a2
©) D) —L
2n€l nel

2. Two metal spheres of radii r; and r, (> r;) having charges q, and q,

respectively kept in air, are brought in contact. Which of the following
statements 1s not correct ? 1

(A) The total charge of the two spheres is conserved.
(B) Both spheres attain the same potential.

1 (ql + CI2)
4mE, (ry; +1y)

(C) The final potential of the system equals

1 (q1 + QQ) (I‘l + rz)

4mE,, ryry

(D) The final potential of the system equals

3. The maximum Kkinetic energy of the electrons emitted from a photo
sensitive surface depends on 1

(A) work function of the surface ‘¢’ only.

(B) frequency of the incident radiation %’ only.
(C) 1intensity of the incident radiation T’ only.

(D) Both ¢, and v.

4. In Bohr model of hydrogen atom, for large values of n, the distance

between the consecutive orbits is proportional to 1
@A) ~n B) n
(€) n? (D) n3
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5. y-381 % Y W Ueh Y e R H 1A i g —y feon # yanfea €1 @i R | 3@ AN %
ST feig (50 cm, 0, 0) T Frerhta & hl feam Bt -

NI K (B) —z 3181 % 3rgfem
(C) x 3% o 3rgfem (D) —x 37 % ITIEA
6. TrfaRaa o @ fore yered < fore Jechia yaft oFTeeh Ta 3Tea| ™ i Bil & 2
4) Cu B) Al
(C) Bi D) Ni

7. 27 Q ey &7 Teh NeaHHeT 3 Q TfaiEr T 3T e (0 — 10 mA) IRER & Uit
H uftafaa foram mom 8 | 38 oariet o quf what faardur yreq s o fofe smawaes am
Y ST —

(A) 10 mA (B) 100 mA
(C) 1mA D) 3mA

8. Tt Fecht & WY dag oA FT, ¢ (s H) T9F t (Fhve ) o a1y = fou
IFIAT Tt el € :
0 =5 At2+ Bt — 2C
AT B % SI AT &, ShA:
(A) Whs2, Wbs (B) Whs!, Wh
(C) Wbs2, Wbs™! (D) Wbs1, Wbs2

9. TuT A C, W C, 9T 3 I 3Te3 QUG o qenieta Sfdam (X)) 7 ac € i
v ST o o (1/0) % 1Y TRE G ™R | C,/C, ARG -
‘"‘XL'

@ 3 ® 2

© 3 D) %
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5. A straight long wire lying along y-axis, carries a current of 1 A along —y
direction. The magnetic field due to the conductor at a point (50 cm, 0, 0)

will point along. 1
(A) z-axis (B) —z-axis
(C) x-axis (D) —x-axis

6.  Which of the following materials has positive and small value of magnetic

susceptibility ? 1
@A) Cu B) Al
(C) Bi (D) Ni

7. A galvanometer of resistance 27 Q is converted into an ammeter of range
(0 — 10 mA) using a resistance of 3 Q. The galvanometer will show full

scale deflection for a current of about — 1
(A) 10 mA (B) 100 mA
(C) 1mA (D) 3mA

8. The magnetic flux ¢ (in Wb) linked with a coil is related to time t (in s) as
»=5At2+ Bt — 2C

The SI units of A and B are respectively 1
(A) Whbs2, Wbs (B) Wbs!, Wb
(C) Wbs2, Wbs! (D) Whbs™1, Whs2

9. The figure shows the variation of capacitive reactance (X.) of two ideal
capacitors of capacitances C; & C, with the reciprocal of angular frequency

(1/o) of ac source. The value of C,/C, is 1
A X(_'

@ 3 ® 2

© 3 D) ﬁ
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10.

11.

12.

13.

fopelt o9 W SeateRa: W fre S aftTiorent shi 31eF o e, ST ga = T 3R
HTch HEATIA: TheT 71 I Traeh TR 1T 7 | A(G J&mh S & i hl 3R <@ @I
&1, dl o8 T feh -

(A) ufeTierent # Ufta g gfémomed foon § sarfea a1 @ 2 |

(B) itATTeTeRt # Ufta € sraTerd fewn # wertEd 8 @i R |

(C) ufeTierent # wh1g ftd e enfed &t 21t 2 |

(D) ereh Toh forard o & = fiwan 2 |

IS AT GBI T -3187 b I T B T 7 | Tope ot aor i & g g &
(E) wa <ersbia & (B) % stel henr-siat (feam i) 2 -

T

A) = ® 5
© 3 D) =

BTSEISH TTHTY] < IR WIS H Ig Soidgd n =58 n = 1 HoAl T T HHHUT T & |
TR @Y 39 WoRH § ) 0T o1 B ScENd T 8 | S SR  n=58n =2
Sl T R GhHUT ST A1 SCATSIA BIeiH b1 qUTeed BT —

A) % A B) 2—74 A
6 32
©) 17 A D) A

: TR T 13 | 16 T H TS § G A ST T § — T8 | T I HAA (A) 3T G Hl

HROT (R) o €Y § ATHIIhd fohal 1 7 | 34 ST o foiw =t few 7w fesbedi (A), (B), (C)
3R (D) ® ¥ Tt I g :

(A) HUF (A) 3T HA (R) SHI Tcd & BRI (R), HUF (A) il T&l AR |
(B) A (A) IR HRT (R) S 8 2, Fohg FRIT (R), F2 (A) Fi Tt = 74 2 |
(C) U (A) T g, fohg HRUT (R) 3T ¢ |

(D) U (A) 3R BN (R) TH1 & 3@ § |

®UT (A) : Tl TehRI-Heldl g8 W ATI(ad FehI Bl S v(> v,) &, dl
FHeh! T S@T & TR fored ey ¢ STt B |

%Rl (R) : Torell SrehTR1 TeId! g8 o T StTdfad Seprt hi i v(> v,) F@H &
et fava se ST 2

~55/2/1~ {}  WAMWAWAWAAMAAAAA 8 .



10. A magnet held vertically, with its north pole down is dropped along the
axis of a closed solenoid placed vertically on a table. If the observer looks
down from the top, 1

(A) the induced current will flow in the anticlockwise direction.
(B) the induced current will flow in the clockwise direction.

(C) noinduced current will flow in the solenoid.

(D) the magnet will fall with a constant velocity.

11. An electromagnetic wave is propagating along x-axis. At any instant, the

phase difference (in radian) between the electric field (]_T:) and the

magnetic field (]_3>) associated with the wave is 1
(A) zero B 3

T
© 3 D) =

12. In Bohr model of hydrogen atom, the electron makes a transition from
n =5 ton =1 state. As a result, a photon of wavelength A is emitted in the
process. The wavelength of the photon emitted when an electron makes a

transition from energy level n =5 to n = 2 will be 1
8 24

A) 7k B =
16 32

© O =

Note : For question numbers 13 to 16, two statements are given — one labelled

as Assertion (A) and the other labelled as Reason (R). Select the correct answer

from the codes (A), (B), (C) and (D) as given below :

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.

(D) Assertion (A) is false and Reason (R) 1s also false.

13. Assertion (A) : On increasing the intensity of incident light of
frequency v(> v,) on a photosensitive surface, the

photocurrent increases. 1
Reason (R) : The stopping potential for a photosensitive surface

increases with increase of frequency v(> v, of incident
light.
~55/2/1~ {}  WAMWAWAWAAMAAAAA 9 . P.T.O.



14.

15.

16.

17.

18.

19.

®UT (A) : Tordlt p-n T s % el sEER ® favye TR &6 3=
Tl g |

%R (R) : Tl 9EE | p-n T ST & G0 & = o 8 e
39 & fean @ 2t @ o wftr 1 wra: ffifa Sieear adi 2

HUT (A) : ToRTY H JehTST & ST § HYHR 30~ & Hehl 2 |

@R (R) : TS Q1 hell Hag TohI3 a1 ATl Hid! &, i femmeft safaenor &
Tl T YR BT R |

HUF (A) : QI SfE S ! e dFd Wfad P, wd P, (> P,) & 8ofish |
T V diee o fCuam €id & SISl A1 & | TS gRT STe e
P, g1 3uYerd WIfed & A g1t Afe 38 +ff 3¢t B @ Sfig1 S 2 |

%I (R) : T V dice % fegumn @ & 92 foret Iga 3ff g suyew wifea
T TfeRIeT o HHTAT Bt B |

Tgug - g
IS we Frugeft 314 =rereh! | g g1 3t ey |

3T O T WeH W Harg § AWl et A, 37 A 1 ST (/). ) F1a i
()  afe 3 THE Tiast St & Tfeme 8 |
(i) 3! TUH fIETaR % 3T wIiid i o qid s1g

1Y | TN h 15 TRl hid o Teh THYSTHR TS0 & I8 W i IV W AMRId 7 3R
394 3qafad gidl & | /i %1 aRafdd i T I8 91 S @ foh oot o =gam fo=rer @
BIAT & S /i 1 W Trsw Rivr 61 = <hens gar 2 | s § e 6 9 w1 ufteher

HIT |
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14. Assertion (A) : On forward biasing a p-n junction diode, the height of
the barrier potential increases. 1

Reason (R) : In forward biasing of a p-n junction diode, the direction
of the applied voltage is in the same direction as the
built-in potential.

15. Assertion (A) : Light added to light can produce darkness. 1

Reason (R) : When two coherent light waves interfere, there is
darkness at position of destructive interference.

16. Assertion (A) : Two electric heaters of power P, and P, (> P,) are

joined in series across a dc source of voltage V. The
power consumed by the combination will be less than
that consumed by P; when connected across the same

source. 1

Reason (R) : The power consumed by a electric device when
connected to a dc source of voltage V is proportional to
its resistance.

SECTION - B

17. Write two points of difference between intrinsic and extrinsic
semiconductors. 2

18. Find ratio (ka/kp) of the de Broglie wavelength A  and Kp associated
respectively with an alpha particle and a proton, 2
(1) if they are moving with the same kinetic energy.

(11) just after they are accelerated through the same potential difference.

19. A ray of light in air is incident at angle Zi on a face of an equilateral glass
prism and is refracted through the prism. As /i is varied, it is observed
that the ray undergoes minimum deviation, when the /i is three-fourth of
the angle of the prism. Calculate the speed of light in the prism. 2

~55/2/1~ {}  WAMWAWAWAAMAAAAA 11 . P.T.O.



20. FTEhM o I fohell FoHeh o ag o & I 220 V &1 3MYfd & ST 71 & | 3TRA § I

21.

22.

23.

2.9 A 1 9T T AT & | TS THY AT 91 Th TR AF 2.5 A TE0 HL ol ¢ |
Ife HWR H1 a9 27 °C &, 1 HHb dq T LR 19 F1d L | ATShE H1 Tfeier ard
oM 1.7 x 1074 °C-17 |

20 cm BIHH G % Th Hedel quUl hl HH % HLCW 5.0 cm TS I TH Yot 39
THR W 7T 7 o6 g6eh1 b BRI QU1 € 25 cm 1 g W BT | Ui % widfes &
TETS TR HifTT |

YT
1 o fgferdt =M & 500 nm W& 600 nm % g qTeEAt & Ffifa yehrer gt o1 U foka
T | SR TS %1 Sraetteh Al o wHaet § 1.8 m @ T w6 W fepar 1 | fftr

% o9 gl 0.3 mm 8 | 5 =8 ¥ 38 =<gaw gl 1 afeper Hifw @ w gl
acTeEt % 4w b Tt 8 |

Qug - T

(a) T=fefaa Tt W femm Fifsre

12 198, 14, 197
b g? C? A'u
6 80 6 79

TToh] GHEATeh! To GHHTERT o ot | forrforg <hifsra |
(b) et 1fier 1 3THTT geaHT HEAT ‘A’ W form wehr fasi st 2 7 fig hifsie fos
Toft ATfeRT ST BFcel Teh 372Uk BT & TR I8 A T T4 &1 o6t |

(a) %Rﬁwnthagﬁéaﬁ =E0€1%ram=r% | 39 &= § i gefavet 98 STRiEd
HIfr |

(b) g (—a, 0, 0) W foig 31w —q T2 feig (a, 0, 0) W foig TR +q afR@ 2 | foig
(x, 0, O)Wwaﬁgﬁﬁﬂaﬁﬁﬁm,ﬁx>> ag |
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20. A heating element using nichrome is connected to a 220 V supply. Initially
it draws a current of 2.9 A. After some time, the current attains a steady
value of 2.5 A. Find the steady temperature of the heating element if the
room temperature is 27 °C. The temperature coefficient of resistance of
nichrome is 1.7 x 1074 °C1. 2

21. A 5 cm long pencil is placed along the principal axis of a concave mirror of
focal length 20 cm such that its nearest end is at a distance of 25 cm from
the mirror. Calculate the length of the image of the pencil. 2

OR

In a Young’s double-slit experiment, a beam of light consisting of two
wavelengths 500 nm and 600 nm is used. The interference fringes are
observed at a screen placed 1.8 m away from the plane of slits (slit
separation 0.3 mm). Calculate the least distance from the central
maximum where the bright fringes due to both the wavelengths coincide.

SECTION - C

22. (a) Consider the following nuclides : 3

12

6C, 198Hg, 14C, 197Au

80 6 79
Group them into isotopes and isotones.

(b) How does the size of a nucleus depend on its mass number A ? Hence
prove that the density of nucleus is a constant, independent of A, for
all nuclei.

—> A
23. (a) An electric field E = E;i exists in a region of space. Draw three
equipotential surfaces in the region. 3

(b) Two point charges —q and +q are located at points (-a, 0, 0) and
(a, 0, 0) respectively. Find the electrostatic potential at point (x, 0, 0)
where x >> a.
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24. I IYAGTDHI qUI T T FATST, et ST -
() rfer-vm wgEa & fore foper SmaT 7 |
(i) ToRforedt & fou fpen ST 2 |
(il) TERTAH R g |
T T alTeed uier ot fafgu |

25. (1) HSlcTl o T SIS o AT Y07 6t aRedmt ferfae | seept ST ATreh 13T |
(i) R oo wd L arg o U st 9iETferent shl Tcies 3 @i § n WL @ | 96
HiaR ITETReTehT % g W r(<R) P 1 T JATHR T4 39 TR @ & Tk goehl
3187 qIATICTohT <hl 3787 < TTY FUTAT BIT & | TRATICTRT 3R T o 3T=I1=T K0T
foTu =1 e SHifT |

YT
Tl d ¥ 9o 3 7 WY FAIaT a1eeh A 3R B WA fowm A fRr fowga ww I, R I @
TG LR 8 | aT8h A % BT aTesh B ol SeTE L T T T8 el sh1 s57eh sgcd= hifaq
3 for # TisY | 978k B % HRUT 978 A hl @ie1s L T o1 @ §o1 1 Shaleh [oIRgy
3T 231igd <hY 78 =g o dia fam 1 SEw R R |

26. (a) SR fgdid MR 1 HH TTRIT AT $Eh Tl h1 Ieoid I |
(b) Toag HIT 6 BTFSA T & SR Afed H JE -9 &I Fo1CH G&AT n 6 TH
&A1 & Foll-& ehe 8 Frereat 21 & |

27. (a) “agfy gmr = FEfia @ o g9 389 Tdish & S a1 &1 Fagd & <d 8 qunfu =g
Teh A TR |7 — 38 HUF hl AR HifT |
(b) To= & Twiw U gy 7 frtas o Fomt 1 3T e 3 Q Ufauy # yarfed g9

Tt ST T HIF 3TA ShIToTd, |
5V
A > ¢
> >
e 3HQ§ 20%
3V S
4Q
e AAAN,
F 5 D
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24. Name the electromagnetic waves which are used for 3

(1) detection of fractures in bones
(1) physiotherapy
(i11) radar systems

Also write their wavelength range.

25. (1) Define mutual inductance of a pair of coils. Write its SI unit. 3

(1) A long solenoid of radius R and length L has n turns per unit length.
A circular loop of radius r(<R) is placed inside at the centre of the
solenoid such that its axis coincides with the axis of the solenoid.
Obtain the mutual inductance of the solenoid and the loop.

OR

Two long straight parallel conductors A and B carrying steady currents I,

and I in the same direction are separated by a distance d. Deduce the

expressions for the force acting on length L of conductor B due to
conductor A and show it in figure. Write the expression for the force

acting on length L of conductor A due to conductor B and show that it
follows Newton’s third law.

26. (a) State Bohr’s second postulate and mention its significance. 3

(b) Prove that, in Bohr model of hydrogen atom as principal quantum
number n becomes large, the energy levels get closer and closer.

27. (a) Explain the statement : “Current is a scalar although we represent
current with an arrow”. 3

(b) Use Kirchhoff’s rules to find the current through 3 Q resistor in the
circuit shown in the figure :

5V

A > ¢

X 3

_ 3H_§ 20_%

BV < <

4Q
—AWV D
K E
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28. I r B % N il 1 Ush eehR Feetl # I 910 Jaied & W R | 36 Feell &b
318 W g & o gt R R el fiig R b & B 3 oty it e BT |

T ug - |
T HEAT 29 AT 30 HE - NG 94 8 | F1 Fmmet o6t ue e A= fow Mo
I o ST < |

29. TRt p-YR FIYAT n-YhR FeTers § IUYH G H1 UM (Doping) Feh 0
p-n G4 # ufafad foram ST dehdl & | I5EET ST A8 AU TR Hleh TG0l G
HROT S & At U I & o HRUT A ITeuTes argeh 3Tuarg g ffia
HA 2 | AT SIS T Torewor 9 31968 9 o e Bl @ | SEEThRl SeiEt 39
T <l 9T L ¢l & | SETTT SRS U o Tehet weh fem # vanfed B &1 B | SMTS
%1 g T[T femepTi & fmtor & 3= & ot Sirar & |
() p-THR T TS T A & o faferen o F=fafaa @ 9 fom stugss =i

Jaftsa (Dope) ERUSInIRR,
(A) HEHRE (B) 3
(C) «RH (D) ufvent

(i) Torell reiaTeTs U Soieil 1 BEAT-87cd 5 x 1022 m™3 § | 3690 &g &1 aen-
T e ? (fe g n, = 1.5 x 1016 m™3)
(A) 5x10%2m>3 (B) 1.5x10®m3
(C) 9x108m™3 (D) 4.5x109m™3
(iii) p-n H SRS &% Wl T & SR —
(A) T EIq: SEEEIh dTgehi o JTUETE o HHUT & & |
(B) €N J&Id: UL dATehi % TUETE b HRUT Bl & |
(C) T ury 379aTE 9T % SO g @ |
(D) &1 AR HIRH AR |
(iv) fTafersi smre & fotu <alt dieedr o1 9 g o —

A 02V (B) 05V
(C) 0.7V (D) 1.5V
AT
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—
28. Derive an expression for the magnetic field B, due to a circular coil of N
turns, each of radius r carrying current I, at a distance ‘¢’ from the centre

along its axis. 3

SECTION -D

Question numbers 29 and 30 are case study based questions. Read the
following paragraphs and answer the questions that follow.

29. A p-type or n-type semiconductor can be converted into a p-n junction by
doping it with suitable impurity. The motion of majority charge carriers
causes diffusion current across the junction while the barrier electric field
causes motion of minority carriers for drift current. In case of unbiased
diode, the diffusion and drift currents are equal. This equilibrium is
disturbed by the biasing batteries. Diodes, therefore, allow currents in one
direction. This property of diode is used in making rectifiers.

(1) Silicon i1s doped with which of the following to obtain p-type

semiconductor ? 1
(A) Phosphorus (B) Arsenic
(C) Boron (D) Antimony

(i1) A semiconductor has an electron concentration of 5 x 1022 m=3. The
concentration of holes is (given n; = 1.5 x 1016 m3) 1
(A) 5x1022m3 B) 1.5x105m™3
(C) 9x108m3 (D) 4.5x109m™3

(111) During forward biasing of a p-n junction diode, the 1

(A) current is mainly due to drifting of majority carriers.
(B) current is mainly due to drifting of minority carriers.
(C) diffusion and drift currents are equal.

(D) current is of the order of 1 A.

(iv) The threshold voltage for silicon diode is about 1
A) 0.2V B) 05V
(C) 0.7V D) 15V
OR
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(v) 5984 Ge U I3 YIS ded UM LA & a1 39 IR geide = dl -8 5
TR STHEH TATISAT 6 "1 STEfd &1 S1d & fohd wi=el soiege &for: Sid ©
ST R | 39 SAdI shl ST Soll & ST —

(A) 0.01eV (B) 0.05eV
(C) 0.1eV (D) 0.15eV

30. “‘f wiehE gfl o Icel W © fohT 71¢ Teh TN | o¢ =i foid @ ‘D’ gt o f& 6t fean mann
8 | 13 foramefl oie w1 ei- o form & g o6 sh1 A Fereenfd sheam 2 37k ure & o6 38 ug
TR Ty ferfeis e <6l <1 fevrferi # e B 2 | of| b1 g o) feufami s e gl d R 1

() ‘dHIAAER:

@) DO - 4f) (B) DO - 2f)
(©) 2\/Df (D) \DD -9
(ii) Tore o T i G | | 6t 34 < el O o wfafes 1 3mmT g, shas:
(A) oTEHd, et (B) <TgHd, TIHA
(C) amafeq, srafia (D) Imafdd, TEHd

(i) afe foe 3T w6 < o= gt 80.00 cm &1 3R oi@ 9 1 el # ug w w7 wiifer
FHATAT & 37 19 g 20.00 cm. B, Al I 7iF hl Bl G & -
(A) 15.50 cm (B) 18.75cm
(C) 20.50 cm (D) 22.75cm

(iv) W Tk fereft QU 0 3Tct i@ <l ®ish® gl 15 cm B | T 3R ug o off= il gl %
feu e fopa farehed o fotu ue W forar 6 g1 wom wfafers yred g1 wehi ?

(A) 45cm (B) 50 cm
(C) 55cm (D) 65cm
AT
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(iv) When we dope Ge with a pentavalent element, four of its electrons

bond with four germanium neighbours but fifth electron remains

weakly bound. The ionisation energy for this electron is about 1
(A) 0.01eV (B) 0.05eV
(C) 0.1eV (D) 0.15eV

30. In an experiment with convex lens of focal length f, the screen is fixed at a
distance D from the object. A student slowly moves the lens away from the
object towards the screen and finds that she is able to form sharp image of
the object for two positions of the lens. The distance between these two
positions of the lens is d.

(1) The value of d is 1
A) /DO - 4h B) /DO -2
(C) 2/Df (D) DD -6

(11) Compared to the size of the object, the images formed in the two

positions of the lens are respectively 1
(A) reduced, enlarged (B) reduced, reduced
(C) enlarged, enlarged (D) enlarged, reduced

(111) If the distance between object and screen is 80.00 cm and the lens
forms sharp images at two positions separated by 20.00 cm., the focal

length of convex lens is 1
(A) 15.50 cm (B) 18.75cm
(C) 20.50 cm (D) 22.75cm

(iv) Consider a convex lens of focal length 15 cms. For which of the
following values of object-screen distance, two positions of the object

can be found to obtain sharp image on the screen ? 1
(A) 45cm (B) 50cm
(C) 55cm (D) 65cm

OR
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(iv) 10 cm Y ¥l 1 Th TdeT 3T i ‘£ BIHE G o Teh 3= el i o HUh

31. (a)

(b)

(a)

(b)

32. (a)

(b)

(a)

3 3 vt R O g T T R | 5 A ) D A, A

HAAE :
(A) —-15cm (B) —-10cm
(C) —20cm (D) -30cm

g -F
T a0 I 1 B & ? IRl SAfqentor S Sfdrd i o foe 3 i stmawes & 2
1 o Teferd v 1, o W, fRuft 3 =ne wenrst skl digrar § 8 Aol aiEdH Wi ey
o T T TS |
S o 3 foig T RIS <Al lsicll ST shiTSTY Sfe Ueh &1 efterell 1, shl Q1 saferehtorehdl
T o &= 99— 3T —
(i)% qn (ﬁ)%-g:h

e

Th T (TR, STo fohell GTEe % o1 3d W Wdfas =11 B, i ATHI(hd
ToRTuT- 3T SATST | IHeh! ST Tfa shT SsTeh Fca— T |
(i) JcTERId § TIIGIIH T G o hl oIl § 9gd oSl T arar s ?
(i) 3T9edeh CoAIEehT T WIddh Soehid o hig &l o1y fIfRau |

T FARA ‘A’ TF Wil o ot I gft ‘4 W THIR T Heie hi anfar w fag
SSTeh Scd—T HITNIT STfch $Heh! QM1 wIei oh el HIET a1 & |

C, W@ C, =Tial 3 & a1y shited GUTRGEl i T feBam (dc) sl % &1 Ielshn
H SIS T 7 | GUTHET o qUIEY & TSI &1 ST o T2 Yeish GG i el o
9 K TEgars &1 Th-Uh Teh 1@ e JAra1 8 | 38! el TWH & 918
(1) Tcdeh FUTIG 9T 3T R (11) ST S=ird SHeil O a1 THTe 92 ?

3t
L TS T ST 1 &7 A & foret SeHTehr =meres o Todi & off ueh Sga &

E i e 1 & | = iR b seieei wwe at ek 1 e el wies S S
TS ST & | 3el: <Teieh § YaTfed B4 el Sgd U Ud SeieriAl o 38 IS o
3 o9 g wfa SR |
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(iv) A thin convex lens of focal length 10 cm and another thin lens of
focal length ‘€’ are placed coaxially in contact. If the power of their

1
combination 1s ?O D, the value of ‘f’ is 1
(A) —-15cm (B) —-10cm
(C) —20cm (D) -30cm
SECTION - E

31. (a) What are coherent sources ? Why they are necessary for observing
stable interference pattern ? Draw a graph showing the variation of
intensity of light with the position on the screen in Young’s double-
slit experiment. 5

(b) Find the intensity of light at a point on the screen when two
interfering waves of the same intensity (I;) have a path difference of

(1) % and (i1) %
OR
(a) Draw a labelled ray diagram of a refracting telescope when it forms
image of a distant object at infinity. Derive expression for its
magnifying power.
(b) (1) In a telescope the objective has much larger aperture than the
eye piece. Why ?
(11) Write two advantages of reflecting telescope over refracting
telescope.

32. (a) Derive an expression for the capacitance of a parallel plate capacitor
of plate area A and plate separation d with air present between the

plates. 5
(b) Two air-filled capacitors of capacitances C; and C, are connected in

parallel with a dc battery. After the capacitors are fully charged, a
slab of dielectric constant K is inserted between the plates of each
capacitor. How will the (1) charge on each capacitor and (ii) energy
stored in the capacitor affected after the slab is introduced.

OR

N

(a) An electric field E is established across the ends of a cylindrical
conductor of length L and area of cross-section A. Discuss how
electrons attain an average velocity, independent of time. Hence,
obtain a relation between current in the conductor and this ‘average
velocity’ of electrons.
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(b) () FS UATRRF gRT INER | 39 q18T A 6T A mm s~ IS 6T IR AR |
e T 1] U B gl $HH IR hE JTfed & o @ ?
(i) dfe o e ar et e 3 1 2 U ° 8 U Ielt & Ty Sofish § Sie e
& | S IR | Soiagiq1 % 319Tg ST <hT STITA I SHITT |

33. (a) L, CUdR % Uk A0fishy TASH i fhEl a.c. FId & A1 ST T 2 | R 3G
T IUANT hish TR <hl Yfderem qem o (1) W& aieedr (V) s st= hel-37d &
feru osteh st <hifr |

(b) T8 Id FqT3T fSeh 37ef
() afae s wfdemen = g e |
(i) ufTe ¥ STeE 9T yaTted g & |
Y
() T AR 3@ I HERA & fRE a.c. S %1 SRITGGM, &A1 T8
Frifafy Twgm |
(i) = 6t Peeh ° Ia faga a8 5 (emf) * T = a1 T |

(iii) =fe Feeht &1 gui-w1a T &1, a1 39 g < T =k § T o fohd M1 &
o SIfa emf =1 79 31ferehad BT 8 ?
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b) @

(i)

This ‘average velocity’ is found be few mm/s for currents in
range of a few amperes. How then is current established almost

the instant a circuit is closed ?

Two copper wires having their radii in the ratio of 3 : 2 are
connected in series across a battery. Find the ratio of the drift

velocities of the electrons in the wires.

33. (a) A series combination of L, C and R is connected to an a.c. source.

Using a phasor diagram, derive an expression for the impedance of

the circuit and phase difference between V and 1.

(b) Under what conditions the

()
(i1)

()

(i)

(iii)

~55/2/1~ {}

impedance of the circuit is minimum ?
Wattless current flows in the circuit ?
OR
With the help of a labelled diagram, explain the principle,

construction and working of an a.c. generator.

Deduce an expression for the induced emf in the coil of the

generator.

If T is the time period of the rotation of the coil, at what values

of T in a cycle, the emf generator is maximum ?

WAAAMAVAAAMAAAAAAAMAAAN, 23 .
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You are aware that evaluation is the most important process in the actual and
correct assessment of the candidates. A small mistake in evaluation may lead to
serious problems which may affect the future of the candidates, education system
and teaching profession. To avoid mistakes, it is requested that before starting
evaluation, you must read and understand the spot evaluation guidelines carefully.

“Evaluation policy is a confidential policy as it is related to the confidentiality
of the examinations conducted, evaluation done and several other aspects.
Its leakage to public in any manner could lead to derailment of the
examination system and affect the life and future of millions of candidates.
Sharing this policy/document to anyone, publishing in any magazine and
printing in Newspaper/Website, etc. may invite action under various rules of
‘the Board and IPC."”

Evaluation is to be done as per instructions provided in the Marking Scheme. It
should not be done according to one's own interpretation or any other
consideration. Marking Scheme should be strictly adhered to and religiously
followed. However, while evaluating, answers which are based on latest
information or knowledge and/or are innovative, they may be assessed for
their correctness otherwise and due marks be awarded to them. In Class-XII,
while evaluating two competency-based questions, please try to understand
given answer and even if reply is not from marking scheme but correct
competency is enumerated by the candidate, due marks should be awarded.

The Marking scheme carries only suggested value points for the answers.

These are in the nature of Guidelines only and do not constitute the complete
answer. The students can have their own expression and if the expression is
correct, the due marks should be awarded accordingly.

The Head-Examiner must go through the first five answer books evaluated by each
evaluator on the first day, to ensure that evaluation has been carried out as per the
instructions given in the Marking Scheme. If there is any variation, the same should
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awarded.

14

While evaluating the answer books if the answer is found to be totally incorrect, it
should be marked as cross (X) and awarded zero (0) Marks.

15

The Examiners should acquaint themselves with the guidelines given in the
“Guidelines for Spot Evaluation” before starting the actual evaluation.
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MARKING SCHEME: PHYSICS (042)
Session: 2025-26

Code: 55/2/1
Q. VALUE POINTS/EXPECTED ANSWERS Marks | _rotal
No. Marks
SECTION - A
iz | 1
I. (D) 9
7te,l
Z (D) The final potential of the system equals 1 @+qX5+5) l !
47z, LG
3. (D) Both ¢, and v 1 1
4. (B)yn | |
5. (A) z -axis | |
6. (B) 4/ 1 1
7. (C) 1 mA 1 1
8. (C) Whs™% ,Wbs ™! 1 1
9. AL | 1
(D) V3
10. (A) The induced current will flow in the anticlockwise direction 1 |
11. (A) Zero | |
12. 32 1 |
D) —A4
(D) -
13. (B) Both assertion (A) and Reason (R) are true, but Reason (R) is not the correct | |
explanation of Assertion (A)
14, (D) Assertion (A) is false and Reason (R) is also false, 1 1
15. (A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 1 |
explanation of Assertion (A)
16. | (C) Assertion (A) is true but Reason (R) is false | |
SECTION -B
7. (a) Writing two differences between intrinsic and extrinsic semiconductors 2
Intrinsic semiconductors Extrinsic semiconductors
l. N, =ny 1. n, # ny (Alternatively
n, » n, 0r N, K ny
2. Low conductivity 2. high conductivity
3. Semiconductor without any 3 Semiconductor with doping/
impurity atoms added/ Pure Impure Semiconductor.
semiconductor.
4. lIts conductivity depends onlyon 4. Its  conductivity ~depends on
temperature temperature and concentration of
dopants
5. They are naturally occurring 5. They are manufactured 1+1 2
semiconductors semiconductors.,

(Any two) or (Any other relevant differences)
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18.
Finding the ratio 4,/4,
(1) For same kinetic energy
(ii) For same accelerating potential
h
® A= 2mK 5
Aa my m
Ap - mq T \am
= l 1/2
2
h
i = 1
W A= T e
A [Mplp . | E
Ap Maqa 4m 2e
—_ 1 1
T 2v2 f 2
19. 5 R X
Calculating the speed of light in the prism.
Angle of incidence
i=2A=45° 2
At minimum deviation ;
—A_ 290 /
rEs 30
sini _ sin45°
= sinr  sin30°
= \fi 12
[
n=-
v
3
V=X 10° m/s =212 x 10°m/s v, 2
20. : .
Finding steady temperature of heating element
22
R, = VA0 o temperature t, '
I 29
2
R, = y_ ﬁﬂ at temperature t; \
I, 25 2
R, =R, [l+a(t,—t,)] "

Page 2 of 15
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R,—R,

t,—t, =

R,.a
t,=27= ?2(2).5 29
["—xl.?x lO"')
29
t, =968"C
Calculating the length of the image 2
1 1 1
v ia
A i
L1 - uy
T d of the pencil)
—20) (_25)( or near end of the penci
v; = —100cm
1 _.1 1 - : i
o (For far end of the pencil)
v, = —60cm
Length of the image L = |v,| — |v,| = 40cm
OR
2

Calculating the least distance of coincidence of bright fringes

A, = nyd,
n,_ A
ny A4

D
max _—_ 1
Yo, =M=+
_ 6X500%1077x1.8

0.3x1073

=18 mm
Alternatively : nd, = (n+ 1)A;, we get n=5
we_ MAD  5%600x107 x1.8

s = 3 =18 mm
d 0.3x10°

I/’

l/’

I/’

1/2

1 /Z

1/2
1/2
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SECTION-C

22,

(a) Identifying
* Isotopes Y 2
» Isotones 1/,
(b) * Writing dependence of size of nucleus on its mass number (A) 1/2
* Proving that density of nucleus is independent of A 11/,

(a) * Isotopes: "'C, "C

* Isotones: 'J{Hg, "% Au

(b)  * Size of nucleus a A'/3

Alternatively:
R=R,A2
* Suppose m is the average mass of a nucleon, density of nucleus

_Mass
~ Volume

mA
a(ron)

=30 _ constant
RS 4TR

1/2
1/2

l/2

1/2
l/2

1/2

23.

(a) Drawing three equipotential surfaces 1
(b)  Finding the electrostatic potential at a point (x, 0, 0) where x>>a 2

Alternatively:

mi
-

v

-—— e — e - —
“
=

- — e — e w— e -
- — e — e — —
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(b)

-4 o v P
pEp— - O = = = = - O -
( -2.0,0) (m.o,o) (2z00)

Potential at P due to -q charge

-1 q
V_q T 4mey (x+a) 1/2
Potential at P due to +q charge
=1 _4a 1
V"'q 3 4megy (x-a) /2
Net potential at P
V=V_q+Vy
_ A q 1 q
- 4mey (x+a) 4mey (x—a)
1 q(2a) 1
T aney T (x2-a?) /2
Forx>>a
1 q(2a)
= — 1
4me,  xZ l2
24,
Naming the electromagnetic wave and writing their wavelength range
(i) Detection of fracture in bones Y+,
(ii) Physiotherapy Yo+,
(iii) Radar systems Yy +1/,
(1) X-rays y
Wavelength range: 1 nm to 10~ nm 1 /2
2
(i) Infrared waves Yy
Wavelength range: 1 mm to 700 nm 1 /;
(iii)  Microwaves 1 /2
Wavelength range: 0.1 m to | mm 1 /2
Page 5 of 15
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25.

(i) * Defining mutual inductance of a pair of coils. 1
* Writing SI unit 1,
(i)  Obtaining an expression for mutual inductance. 1%

(1) It is the ratio of the magnetic flux linked with a coil to the current flowing
in the neighbouring coil.

Alternatively:
It is the ratio of magnitude of induced emf in a coil to the rate of change of

current in the neighbouring coil.
Note: Award ('/2) mark if a student writes
M=2
/

OR
e

di/dt
Sl unit: henry(H) Or Tm?A~! Or WbA™! or VsA™!

(1) If current T is setup through the solenoid, the magnetic field inside at its

center
B = pgnl

Flux linked with the circular loop of radius (< R)
oy =BA

¢ﬂ =(MI"1)(”r:)

Mutual Inductance

yte
/
M = ynar-

OR

® Deducing the expression for force acting on conductor B and showing the

b . 1,1
direction of force. 12+ /5
*Writing the expression for force acting on conductor A 1/ 2
* Showing that Newton’s third law is obeyed 1/2

—

Ia
A - ——) » S i
B‘Atﬂ&
Fas

x

Note: Deduct % mark if direction of force on conductor B is not shown.

1/2

]/2

1/2

1/2
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Magnetic field due to current carrying conductor A at all points along the conductor

B
= 1
B - -
Force experienced by a segment of length L of conductor B

FB.-\ — Ihl..:x Bu
Fga = Il (';:,I;) [i x (k)]
Fon < AalahL

Fpa =

2xd
Similarly
5 MILLL -
Fap =220 (—
M o )

Fian =—Fan
It follows Newton’s third law

Alternatively:
= Holy Vertically inward

7 2nd [

Fga =1y LB, = %L directed towards A &% L
FAB = laL Bb —d
_ MolylpL
~ 2ad
It is equal in magnitude to Fua but directed towards the conductor*B’.
Thus ?BA = -?AB
Thus, they follow Newton’s third law.

Note: Award 1 mark for the diagram, if the directions are not indicated in the
diagram but written

1/2

1/2
1/2
1/2

(a) = Stating Bohr's second postulate. |
* Mentioning its significance I
(b) Proving that the energy levels get closer and closer with increasing

principal quantum number 13

(a) The electron revolves around the nucleus only in those orbits for which
: : . h :
angular momentum is some integral multiple of = where h is Planck's

constant.
Alternatively:

h
L=n(3)
* It defines stable / stationary orbits

Alternatively
Angular momentum is quantised

l/Z
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-136
by E,= TEV
For any two consecutive energy levels, the energy difference is:
AE=E,—E,
1 1
88 =136 [ 7o)
(2n-1)

AE =136 —

n?(n-1)%
For large value of n

AE =22y
n

Thus as n increase, AL decrease i.c., energy levels get closer and closer.

1/2

1/2

A

27.

(a) Explaining the statement |
(b) Finding the current through 3€2 resistor in the circuit 2

(a) Electric current is a scalar quantity because it does not obey law of vector
addition.
The current with an arrow is only to signify the direction of conventional
current.

Alternatively:

Current do not follow the law of vector addition. The current through an area of

- —
cross-section is given by the scalar product of two vectors. 1= j.AS

(b)

SVI

A £

e

=y 50

I"I| q Q
= €

-

In Loop ABEFA
3+3L,—-4(1-1)=0

In loop BCDEB
5=-21-3l;=0
AR K ] R TR (2)

Solving equations (1) and (2), we get

Current through 3Q resistor is
7
ll - GA
Note: Award full marks if a student solves by another appropriate current
distribution in the circuit.
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28.

Deriving an expression for the magnetic field 3

The magnitude of magnetic filed (dB) due to curent element Idl is
no Hdixd|
am ad

_ w0 rdl
dB = 4m (r?+x?)

dB =

The components of the magnetic field perpendicular to the x-axis (dB,)
are summed over and get cancelled.
The components of the magnetic field along the x-axis contribute towards
the net magnetic field

B, = [ dBcos®

[ Ho rdl T
4 (x2412) "VaZer?

B=pi=_todr
& 2(x2+72) "2

For N number of turns, net magnetic field

l/’

1

I/’

l/2

SECTION -D

29.

(i)

(ii)
(ii1)
(iv)

(C) Boron
(D) 4.5 x 109m™3
Award | mark to each student, who has attempted this part.
(C) 0.7V
OR
(A) 0.0l eV

30.

(1)

(ii)
(iii)
(iv)

(A) yD(D — 4f)

(D) Enlarged, reduced
(B) 18.75 cm

(D) 65cm

OR
(A)-15¢cm
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SECTION - E HOI{/IE

(a) * Defining coherent sources 1
* Necessity for observing stable interference pattern |
* Drawing graph showing the variation of intensity of light with the
position on the screen |
(b) Finding the intensity of light for path difference

oA

(i) 2 1
s

(ll); |

(a) *  Two sources of light emitting waves of same frequency and constant phase
or zero phase difference are said to be coherent. |

* [fthe sources are incoherent, interference pattern will change with time.
Hence the positions of maxima and minima will also vary rapidly with time
and we obtain ‘time averaged’ intensity distribution.

Alternatively:
If the two sources are coherent then the phase difference at any point will
not change with time and we will have a stable interference pattern.

. z

HOME

—zz¢  -ae 9 2R =ae

posiTior o Mhe LSrecr — =

3 2 ¢
b — —
(b) (1) I=4I,cos ( )

Ap =

)
Ao~

=

=
[}
>

=
Il
a5

(i) ap=1
i g

Page 10 of 15
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1=4I, cos? X
3

=T

Note: Award ('/2) mark if the student writes | =41, cos’ [‘—:)
OR . -

(a) * Drawing labelled ray diagram of refracting telescope
* Deriving expression for its magnifying power

g -

(b) (i) Giving reason for the larger aperture of objective
(i)  Writing two advantages of reflecting telescope

(S

(b) (i) With larger aperture even the fainter objects can be observed clearly.

Alternatively:
With larger aperture, the light gathering power and its resolution / resolving
power increases.

Alternatively:

Large aperture helps in correcting more light from distant object ~ which
forms a sharper/ brighter images.

(ii) = There is no chromatic aberration in a mirror.
¢ Spherical aberration in case of parabolic reflectors is removed.
* Requires less mechanical support
* Cost effective
* Brighter / sharper image is formed

(Any two from above or any other appropriate advantages)

l/2

(12+'12)

HOl»/IE

HOME
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32.

(a) Deriving an expression for capacitance of a parallel plate capacitor 3

(b)  Effect of inserting a diclectric slab on

(1) Charge on each capacitor |
(i) Energy stored in the capacitor 1
(a) Surface i AfeirA

charge density o

e
l - 1 J

+ 4+ + o+ 4+ o+ 4+

Surface 1
charge density — o

Electric filed between the plates

B2
ELI
= 4
Ag,
Potential difference
V=Ed
_9d
- Ag,
Capacitance
2ol
v
o4
d

(b) (i) In parallel combination the potential difference is same across the
capacitors.
On insertion of dielectric slab capacitance of each capacitor becomes K
(dielectric constant) times.

Alternatively:
C'=KC
Hence final charge on each capacitor becomes K times.

Alternatively:

ql = C'V

q' = KCV

q'=Kq
Alternatively:

q,=KCV =Ky,

q.: =KC,V =Kg,

HOLVIE

HOME
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.‘ ; | ; y
(i) Energy stored by capacitor, U =5C V= As the capacitance becomes K times

energy stored by each capacitor also increases by factor K

Alternatively:

U =KU
Alternatively:
T | 3
U,=—KCJV~ =KU,
2
v 1
U: =;KC:VZ = KU:
OR -
(a) * Explanation for the time independence of average velocity. |
* Obtaining relation between current and average velocity, 2
(b) (i) Reason for instantancously establishment of current |
(i)  Finding the ratio of drift velocities 1
(a) . i; . 785E , where 7 is the average time between two successive
m
collisions, which is constant.
Distance covered by electrons between two successive collisions is almost
samel. Hence
= ;at2 where a=constant, s=almost constant
So t is constant.
Alternatively
At any instant some of the electrons would have spent time more than ¢
and some less than r. Thus averaging over all the times we get a
constant time. This way we get average velocity independent of time.
* Let n is the number of free electrons per unit volume in the conductor
of length L and cross -sectional area A . Total charge crossing area A in
time At is
q = —neA|v,|At
Where negative sign indicates direction of flow of electrons is opposite
to direction of electric field.
By definition, electric current is opposite to flow of electrons.
~ At = neAIﬁdIAt
I = neA|vy|
(b) (i) Electric field is established throughout the circuit, almost instantly

causing at every point a local electron drift. As a result the current is

(ii)

established instantaneously.

|
vy =——
L R—

v _ (2)’
Vaz ry

HOME

HOME
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33.

(a) Deriving expression for
* Impedance of series LCR circuit and
* Phase difference between V&I

(b) Giving the condition
(1) Minimum impedance
(11) Wattless current in the circuit

2

(a)

Phase relation for series LCR circuit
VL +Vy+V.=V
Applying Pythagorean theorem, we get
Vo= Vi (Vem™ Vim)’
v2 =(i,R) +(i,Xc-i,X, )’

v v

P E—,. 1

TR(X X))
Where Z=,IR2 +(X. =X, ) is impedance

anl _vLm — xL‘ _xL
Vew R
Or

¢=tan"[%}

(b) (1) At resonance i.e., X = X,
(ii) When the average power consumed is zero.

tan g =

Alternatively:

ng =Vnml s COS¢
For ¢=”/2 s cosh=0,
e Pi“g =()

1
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OR HOME

(i) For ac generator

* labelled diagram / construction 1

* Principle 1

* Working 1
(i)  Deducing expression for induced emf 1

(ii1)  Giving the times at which emf generated is maximum in terms of T |

(i) Coil S Axle

HOME

Carbon
brushes

* Principle: It is based on the principle of electromagnetic induction. 1
When the magnetic flux passing through a coil changes continuously, emf is
induced.

Working: When coil is rotated in magnetic field, magnetic flux linked with
it changes and emf is induced in the coil. 1

(ii)  Flux linked with a coil at any instant of time placed in magnetic field rotating
with angular speed @

¢y, =BAcoswt "2
From faraday’s law
E= —N%

d[ I/2

&= NBAwmsin

(iii)  EMF generated is maximum at }and i} 1

Page 15 of 15
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T BToT
i=2A=45°
A faee W
r=2=30°
2
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.
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s O WIT IEE™ § O GHG B G AP e gge | Sftass g fAftTe
ferferar ot w7 & @y oo 9 gl @ B9 aid digar faaRer g |

Fafeus:
gfe < Eia dead © o B g o Wy @ W ooy A $IE geard e e
AR &% o it @t fed e

. | o

(b) () 1=4I, cos’ [g)

i) Ap=
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Freafy faemeff =41, cos’ ["j) foraar & o1 99 (') sitw famm W |

Frerar
(a) I *aadh qresfes &1 wmifea faeor iR e | 1
o T AT @ foy @feie @ e F | 2
(b) (i) I v gam & afigeas @ g e gar | 1
(ii) I wredi gugsfes & & o foraen | 1
(a) i, _'gf'sm | -
B — 1, —|
< it 0 p B E X o~
e - 3 | h F= .!5!'7 v.'(
!“—'b.
A . B
g mzﬁztanﬁ
a lana
h/f,
h/f,
_5
_f:

(b) (i) ER® ag1 & ¥ el it @+ Jerr fear w7 At |

opfeum:

Jpfous :

ERE a9 BN W U8 O {98 © Surer werer ustad dwar & R afafds sarar
FHEH AT Gl 2 |

() I = = 3 &g avf fuem 78 8|
¢ TAGHHN GNEd o ey (U F8y Bl § |
o T AiEE wER ARy
* B EHI
* TP Al
(mudid ®1g €1 ar =g wiwfire @)

(M4 2)
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32.

(@)  HHR wie wuiRa @) aRar & fo e gos S |

(b) ijlo|r S/ w i
(i) vde wuRe & e & wre
(ii) werRa # wafde wwf o wa |

(a) Jet .
S T I AR A

gy J
QT [ 1 I
~a + + + + + + + + 4+ o+ o+

el @ Wiaw &5 7 fawa &=
O

g[l

E=—41L
Ag,

I IGIRE

(b) (i) wredmw # FenfiEt w w9 fenaiar g 2|

ORI | e R wcdd i @ oenRar Koaqom @ S 2 1.
dfeum:

C'=KC

aiq wde wekRar o aifter ander K I[OT B S |

Ypfeae:

qg =CvV

q' = KCV

q' =Kq
dofeus:

‘?’1 =KCV =Ky,

‘l.z =KG,V =Kq,
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(ii)WﬁaﬁﬁaﬁamU:%CV e K qom 8w ucde denis 7 walid sei K

O T SIEET |

Jofeus :
U=KU
Jopfoas
U'I:%I«;;Vz:KU1
U’l:%KCzV::KU2
Jdr
(@)1 » @ e fb g o wg ur Pk S8 dear 21 1
* T §T ARG O © S WeE Wi o | 2

(b)Y (i) ] 3% &or ey vanfed B @ st e | 1
(i1) 11 evare feral & erHTd S @ | 1

@ v v, =25 Gl ca e vl B 9 s o P #1 g

n

o HHANTT WEET B 49 P T STHT AN YEdT £
s=§at2,amaﬁua%.swmﬁm%mztﬁuﬂ%|

Ipfeas

frell & F8 TelggE ¢ ¥ Ul 3R # ¢ 9 FH 9FY @ &9 &) s9
g Wl wHET 1 3T oY Y U PRI EHY W 1T B | 39 daN 8Y Ud il
97 foerar & Wi Wy oY el T8 exar 21

* Ifg @rers # 9 UiE e F A gedg @ "Enng, 9ed o a9 L 3N
Ay Fe & EA%d A 8| 999 At H aaee A o uRafed ge efew

q = —neA|vy|At

el shutere e qufar & f goagl @ uRaes &) Rer fgg &= @) Rer @
faqda & | oRvmeT 4, fgd a1 gelgel & yare @ R R 4 8 2.

s~ 1At = neA|vy|At

I = neA|v,|

(b) (i) f=R &= @ aebre wfid 8 o O we g W Ry seme e
AUEATE IO Hedl & | IRUITARESY 9T dobld HaTied &1 ol & |

(il =

nemr?

2
Vdz ry

O |

1/
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(1) =o® B el o
* LCR & iofipw Haree &7 wieramn 2
o VaiR | & 728 Fefio 1
(b)y =l FaTEw
(i) =g mferaren | 1
(i1) gRuey # areds awy 1
(a)
]/2
LCR arfigey uftger # $o Hdy
V +V +V =V
YT Y9 g7
V‘r-;: vf{m-._(VCm_ vLm )._
'\’3‘ :(imI{): +(imXC_ile_ ): 1
lm = vm 5 :h
JR+H(X. =X, ) 2
: 5 5 I/-»
el Z=4/R"+(X—X,)" wicamn g -
tan¢ — VCm _VLEII — XC' _X]_ ]
VRm R
Or
X.—X
=tan'| 2L
¢=tan [ R )
(b) (i) argre &1 Ref o aifa X = X, |
(i) o9 =fg aeg wfed o 8 ]
Jepfoqe:

P =V I cosgﬁ

avg rims - rms

#="4% e cosp=0. P,, =0
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(i)

(iii)

(i) ac wifra & ferg
o Arerfe fors / dea 1
o fgia 1
o FHrd Ay 1
(i) 9Ra R aws 90 & fog aivs Fare| 1
(i) T wal # a8 @& qar el fa|q aes 9a sfewas 2| 1
7 3 B
1
N
— —9
EWFJ< weErad] emf
=)

« Rrgie: a8 Rgegedia dor & Rigia W siERa & |
va fa=ll Heel ¥ Wag ged ToEw @R ORdca BT § d Sed fagd | ]
qEd o IRT B 2|

Frifafer wid bl Geel @ fBE ded f9 4 gERT o € o gEd Hdg
F9ag wergw uRafda el & ok sud [@ed aee 9a IR & 2|

FapE &3 # B T oW gitfd G ged G A W) d9g gy woed
¢, = BAcos wt

1
e @ e
g:_N%
dt
£ = NBAwsin wf
o

Eaﬂ?%waﬁaﬁbmwm%l
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