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Sample Practice Test - 6

?onsidering the Bohr model of hydfogcﬁ like art'o’ms, the ratio of the ratio of the radius 5th orbit of the electron in [ j2+ and g
is
3 3 2 ® 3

: : ‘L’ attached to a stati T
A small object with charge q and weight mg is attached to one cnd of a string of length ‘L ationary gp o

C .4 X ! 3 . ; : mpanying figure. In the pre il
The system is placed in a uniform horizontal electric field ‘E’, as shown in the accompanying rHgu presence of i,
ficld, the string makes a constant angle

)
6 with the vertical. The sign and magnitude of g-

a, t
(A) positive with magnitude mg/E (B)  positive w!t: magn ‘:332 gie)/n:n e
(C) negative with magnitude mg/E tan0 (D)  positive with magn! & i

; it. The variation of current with fi
3. Inacoil of resistance 100 Q a current is induced by changing the magn(':llf: flux through it. The variation of current with tig,
is as shown ini the figuré. The magnitude of change in flux through coil 1s

10A~

t—> 0.5s

(A) 200Wb B) 275Wb © 225Wb D) 250 Wb
4. An electric charge 107 uC is placed at origin (0, 0) m of X =Y co-ordinate system. Two points P and Q are situated at

(\:’3, J3 ymand (\/g, 0) m respectively. The potential difference between the points P and Q will be :

(&) BV ® J6v © oV © 3V
A particle of charge q, mass in and kinetic energy E enters in magnetic field perpendicular to its velocity and undergoesa
circular arc of radius(r). Which of the following curves represents the variation of r with E?

A

AR

6. Therelative permeability of a substance X is slightly less than unity and that of substance Y is slightly more than unity, then
(A) XisparamagneticandY is ferromagnetic
(B) Xisdiamagneticand Y is ferromagnetic
(C) XandY both are paramagnetic
(D) Xisdiamagneticand Y is paramagnetic
7. Let B, be the magnitude of magnetic field at center of

(A)

acircular coil of radius R carrying current I, Let B, be the magnitude
of magnetic field at an axial distance 'x' from the center, Forx:R=3.4 B, -

B is:
o i !
ST Py | © 64:125

8. A galvanometer has a coil of resistance 200 Q with a full scale deflectio D) 25:16 .
it as an amineter of range (0 - 20) mA is: nat20 HA. The value of resistance to be added tous
A) ‘o.z}‘on ®B) 0200 © 0506

9. Match List-I with List-1 ®) 0.10Q

List-1

List-IY
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(S Metat detectos (D Workson the principle of resonance in AC c1rcul:lter vl
Chocse the - ' v Changes an alternating voltage for smaller or gre

o * answer from the options given below :-

= Q0. R)-(1v), 5

%fré% P}~ (Q) -y, (R)—(1I0),(S) - (>IV)

oy

@-(HD, Q- (1), R)-(1).(S)- (1)
{Py— (). Q-@.(R)- an,(s)-(avy

cTa- . . . ) : ertain
grem b.d W shows the electric field (E) and magnetic ficld (B) components of an electromagnetic wave atac
1=z and location.

J’—*o B
E
Thz directioa of the propa

agatien of the electromagnetic wave is
&) perpendicuizrio E and B and out of plane of the paper
perpendiculzr to E and B and into the plane of the paper

(& parelisl and in the same direction as E

ot
< &I

AN

{0} pazeilel 2nd in the same direction as B
ii.  Amsz=liicplete exposed to white light emits electrons. For which of the following colours oflight, the stopping potential will
(A3 Bips ®B) Yellow (© Red
Tk2 ez=rgy of an electron in n'® orbit of hydrogen atom is E=
(A} electron is free to move.

D) Violet
-13.6/n%eV. The negative sign of energy indicates that

(B) eleciron is bound to the nucleus.
(C; kinestic emergy of electron is equal to potential energy of electron.
(D} ztom isradiating energy.

- - ; iven-one labelled Assertion (4) and ¢ th
guestion numbers 13 to 16, two statements are given-one e other labelled Reason (R). .
f,;:zrc‘orrect answer to these questions from the codes (4), (B), (C) and (D) as given beloyw. (R). Select
& .
(%) IfbothAandRearetrue and R s the correct explanation of A
2 thA

By Ifboth A and R are true but R is NOT the correct explanation of A
QC; [ A is true but Ris false
(D) Ifpoth AandRare false

3. Assertion (4): For the radiation ofa frequency greater than the threshold fre
= 1o the intensity of the radiation.

(R) : Greater the number of energy quanta available, greater is the n
Rg?son i-s number of electrons coming out of the metal.
ang greater

rtion (A) : Putting p type semiconductor slab directly in physica] cont
i4. Asse :

quency, photoelectric current is PIoportionaj
a

umber of clectrons ab i
sorbing the ey
Dergy quanta

| | t f m
o n ‘ R) - 1 h : IOUghDBSS at c( )[[‘act \Vl]l h‘: Hluch more than lﬂtel' t i i g
u

. : An electron has a higher potential energy when it is at a log
. Assertion (A) : : h _ .
15 rential and has a lower potential encrgy whexT ata locauo.n associated with o Positive Potentia| a Degatiye value of
P n (R) : Electrons move from a region of higher potential to 4 region of lower Potentia] " .
rtion (A) : Propagation of light through an optical fibre is due to total ip -
16. Asse

s flow of charge
ation associated wj
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SECTION-B : e e bl el
in serics with a variable resistor R and a source of constant voltage V.

Should the val [ i

1¢ 2] Qe o X i : !
] o _.\\ ¢ of R be increased or decreased to keep the reading of the ammeter constant, when semiconductor Sis
icated? Justily your answer

The figure shows a picce of pure semiconductor S

S |
I

v R

Plot a graph showing variation of de Broglic wavelength (A) associated with a charged particle of mass m, versus I/ IV,
where V is the potential difference through which the particle is accelerated. How docs this graph give us the information
regarding the magnitude of the charge of the particle ?
A ray of monochromatic light passes through an equilateral glass prism in such a way that the angle of incidence is equal to the
angle of emergence and cach of these angles is 3/4 times the angle of the prism. Determine the angle of deviation and the
refractive index of the glass prism.
A heating clement using nichrome connected to a 230 V supply draws an initial current of 3.2 A which settles after a few
scconds to a steady value of 2.8 A. What is the steady temperature of the heating clement if the room temperature is27.0°C
and the temperature cocfficient of resistance of nichrome is 1.70 X 10 °C1?
OR _
A current of 5 A passes through a copper conductor (resistivity) = 1.7x10 ~ 83Qm) of radius of cross-section
5 mm. Find the mobility of the charges if their drift velocityis 1.1x10 7 my/s.
Show that the least possible distance between an object and its real image in a convex lens is 4f, where fis the focal length of the lens.
OR
In an astronomical telescope in normal adjustment a straight black line of length L is drawn on the objective lens. The eyepiece
forms a real image of this line whose length is £ What is the angular magnification of the telescope?
s AT SECTION-C
A given coin has @ mass of 3.0 g. Calculate the nuclear energy that would be required to se

parate all the neutrons and
protons from cach other. For simplicity assume that the coin is entirely made of gg Cu atoms (of mass 62.92960 u).

Given m,= 1.007825uandm =1 .008665u.

Charges (+q) and (—g) arc placed at the points A and B respectively which are a distance 2L apart. C is the midpoint between
A and B. What is the work done in moving a charge +Q along the semicircle CRD.
R

A C B D
The total energy of an clectron in the first excited state of the hydrogen atom is about —3.4 eV.
(A) Whatis the kinetic energy of the clectron in this state?
(B) Whatis the potential encrgy of the electron in this state?
(C) Which of the answers above would change if the choice of the zero of potential energy is changed?

(A) The potential difference applied across a.givcn rcsi;tor is altered so that the heat produced per second increases bya
" factor of 9. By what factor does the applied potential difference change?

(B) In the figure shown, an ammeter Af‘”d aresistor of 4 Q are connected to the terminals of the source. The emf of the
source is 12V having an internal resistance of 2Q. Calculate the voltmeter and ammeter readings .
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The given figure sh
ows o . .
a long straight wire o a circular cross-section (radius a) carry! P
nr<a

uniformly distributed g thi
across this cross-scction, Calculate the magnetic field in the regio
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A capacitor, made of tw : ternal ac souf
ot the dis’ | 0 paral!cl plntcs cach of plate arca A and scparation d, is being charged byfiﬂ ex
¥ placement current inside the capacitor is the same as the current charging the capacitor: through the wire
) ong stranght current carrying wirc passes normally through the centre of circular loop. If the current
increases, will there be an induced emf'in the loop? Justify.
' OR
Describe a simple experiment (or activity) to show that the polarity of emf induced i
Df"d“cc a current which opposes the change of magnetic flux that produces it. R
O I S

~

ce. Show

n a coil is always such that it tends to
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 SECTION:D

29. Read the following paragraph and answer the questions.

A semiconductor diode is basically a pn junction with metallic contacts provided at the ends for the application of an
miconductor diode such that p-

external voltage. It is a two terminal device. When an external voltage is applied across a se !
it is said to be forward biased.

side is connected to the positive terminal of the battery and n-side to the negative terminal, i
When an external voltage is applied across the diode such that n-side is positive and p-side is negative, it is said to be
reverse biased. An ideal diode is one whose resistance in forward biasing is zero and the resistance is infinite in reverse biasing.

When the diode is forward biased, it is found that beyond forward voltage called knee voltage, the conductivity is very high.
When the biasing voltage is more than the knee voltage the potential barrier is overcome and the current increases rapidly with
increase in forward voltage. When the diode is reverse biased, the reverse bias voltage produces a very small current about a
few microamperes which almost remains constant with bias. This small current is reverse saturation current.
(M Inthe given figure; a diode D is connected to an external resistance R= 100 Q and an emfof 3.5 V. If the barrier potential
developed across the diode is 0.5 V, the current in the circuit will be:
D 1000

R

Hr-
3.5V
(B) 20mA (O 35mA ©) 30mA

(A) 40mA o '
lowing figures, the pn diode is reverse biased?

@) In which of the fol

‘ +5V
~12V + %R R +10V
) t e © ©)
_5V -10V +SV R

. : d in series by three different
(111)) i i tions can be connecte nt methods a :
Two identical PN Junc then the correct connections will b s shown in the figure. 1
¢ o fthe pOtential

difference in the junctions is thes

ame,

(B) in thecircuits (2)and (3)

i ircui d(2)
(A) in thecircuits (1)an .
(D) onlyin the circyjt )

(C) inthe circuits (1) and 3)
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(V) The V-1 characteristic of a diode is shown in (he figure, The ratio of the resistancs of the disdezt § = [0 mb ey e
resistanceat V=-10Vis

(A) 100 ®) 10 )y 10 (55 15%
Read the following paragraph and answer the questions,

A convex or converging lens is thicker at the centre than at the edges, It converges a beam of light on refrectiontirzza s

Sy R~ A S e
It has a real focus. Convex lens is of three types: Double convex lens, Plano conver lens and Conczvo-comvizr 223,

a1 ia

.

Concave lens is thinner at the centre than at the edges. It diverges a beam of light on refraction threugh it £ hzsz vz
focus. Concave lenses arc of three types: Double concave lens, Plano concave lens and Convero-conczyie fers.
When two thin lenses of focal lengths f, and £, arc placed in contact with cach other along their common princizzlaxiz. oz

the two lens system is regarded as a single lens of focal Iength fand

7 [N p
he combination s

If several thin lenses of focal length ), f,, ... f, arc placed in contact, then the cffective focal length oft
given by

1 1 1 1
= — e A
f i n

and in terms of power, we can write
, P=P 4Pyt +P,
The value of focal length and power of a lens must be used with proper sign consideration.

@ Givenisathin convex lens of glass ‘(rcfractivc index p) and cach‘ side having radius of curvature R 0;1'3 o fpOE="
for complete reflection. At what distance from the lens, an object be placed on the optic axis so thet 122 122272
formed on the object itself. N | -

@) A lenshaving refractive index 1.6 has focal Jength of 12 cm, when it is in air. Find the focal length of thelens#2= 0
placed in water. (Take refractive index of water as 1.28)

¢ in focal length of a lens for an increase in optical power by 0.1 D from 2.5 D?[D

What is the relative decreas
for dioptre]
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R, and Ry- Hen al length of 10cm in air. It is made of a material of refractive index 1.6. ifitist
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ing lens has a foc . e
,li.‘cc)‘nVCfgl f%;ctivc index 1.3, find its new focal lengith,
Jiquid of relr OR
. . it -~
.. it different from arty’ ' ' ont B
— rafine a wavefront. How 1S,lt o tary wavelcts draw o dingrum showing the passage of a plane wavels :



: an In a double slit experiment using light of

: wavel]
~ gcreen is 0.1°. Find the spacing between th ength 600nm 5

& two slits, nd the angular width of the

| . fringe formed on a distant
- @V) Write two differences between interference pattern and

diffraction pattern.

200 pF 200 pF
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—
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OR

(D A dielectric slab of thickness 't' is kept between the plates of a parallel plate capacitor with plate separation 'd’ (t < d).
Derive the expression for the capacitance of the capacitor.

(@) A capacitor of capacity C | 1s charged to the potential of V.. On disconnecting with the battery, it is connected with an

uncharged capacitor of capacity C, as shown in the adjoining figure. Find the ratio of energies before and after the
connection of switch S.

\

S

Ci\Vo __ -

%, (A) Draw graphs showing the variations of inductive reactance and capacitive reactance with frequency of applied ac source.
~(B) Drawthe phasor diagram for a series LRC circuit connected to an AC source. .
(©) When an alternating voltage of 220V is applied across a device X, a current of 0.25A flows which lags behind the

applied voltage in phase by n/2 radian. If the same voltage is applied across another device Y, the same current flows
~ butnow it is in phase with the applied voltage.

i Name the devices X and Y. . -
3 o Calculate the current flowing in the circuit when the same voltage is applied across the series combination of X and Y.
OR

5 (A) K tion LCR circuit is connected to an ac Source. Using the phasor diagram, derive the expression for the impedance
o OFthe cireuit,

%) Plota graph to show the variation of current with frequency of the ac source, explaining the nature of its variation for
. Modifferent resistances R, and R, (R < Ry) at resonance.



