CLASS: CC (ADVANCED) GEOMETRICAL OPTICS TEST-11

Q.1

Q.2

Q.3

Q4

Q.5

Q.6

[SINGLE CORRECT CHOICE TYPE]

Onefaceof abiconvex Iensof radiusR, =R, =30cmand = 1.5isslvered asshowninthefigure. The
image of the object placed at adistance u=60 cmisformed at [3]

|

ol
(A*) 60/7 cminfront of sillvered face (B) 60/9 cm behind thesilvered face
(C) 20/3cminfront of silvered face (D) noneof these

Athinwalled glasssphere of radiusRisfilled withwater (U =4/3). Anobjectisplaced at distance 3R
from the surface of the sphere. If theeffect of theglasswall isneglected. Find thedistance of thefinal
imagefromthe centre of sphere. [3]
(A) 3R (B) 2R (C*)4R (D) oo

A planoconvex lens hasathickness of =4 cm. When placed on ahorizontal surface ( table), withthe
curved surfacein contact withit, the apparent depth of the bottorm most point of thelensisfoundto be
t,=3cm. If thelensisinverted such that the planefaceisin contact with thetable, the apparent depth
of the center of the plane surfaceisfound to bet, = 25/8 cm. Findthefocal length of thelens.  [3]
(A)50cm (B*) 75¢cm (C) 100cm (D) 150cm

A point object 'O'iskept infront of aconcave mirror of focal length
20 cmat adistance of 30 cmfromthepole. The objectismovingon
the principal axisaway from the polewith avelocity of 1 cm/second.
Theinstantaneousvel ocity of theimageis [3]

(A) 2 cm/sec towardsthe pole

(B) 4 cm/sec such that theimage distance tendsto increase

(C) 4 cm/sec away fromthe pole parallel tothe principal axis

(D*) 4 cm/sec towardsthe pole and parallel to the principal axis

======d0

Anobject of sizeaisplacedinfront of the converging lensand its B
imageisobtained onthescreen. Now (3/4)thsizeof thelensis a’l‘ m ‘
covered as shown by the shaded portion [3]

(A) Magnification of imagereducesto 3/4.

(B) Magnification of imagereducesto 1/4

(C*) Magnification remains same but brightness of image becomes 1/4.
(D) Magnification and brightness both become 1/4.

- — | |

object . ‘+ |
. | |
.

lens Screen

Twomedial and 1l of refractiveindices 1 and 2 are separated by
aspherical surfaceof radiusR. A point object O, whenplaced at a
distancex ontheprincipal axisof thesurfaceinmediumll, formsa
real imageat an equal distancefromthesurfacein medium|. For H K20

thisto happen, [3] ---------- ?:"";" ;';;""
(A*) > 1y B)H = H,
(C) 1y < W, (D)inall theabove
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Q.7

Q.8

Q.9

Q.10

Q.11

Q.12

Inthe shown arrangement apoint sourceof light Sisplaced 60 cm behind the convex lensof foca length
30 cmand 2 cm above the common principal axisof the convex lensand the convex mirror. Thenthex-
coordinate of thefinal image of thesourceis [3]

Ay 40cm
1
1
S;--,x
A/ |
<«——60cm

f=30cm R =20cm

(A)2 (B*)0 (C) 120 (D)infinity

A hemispherical bowl of radius 10 cmisfilled with liquid of refractiveindex
W =4/3. A glassplate of refractiveindex 1.5 isplaced onthetop of bowl. If for
the observer abovethe platethe shift in position of apoint Pon thebottomis

3cmfindthethicknessof glassplate. [3]

(A*)1.5cm (B) 1cm

(C)7cm (D) 10cm

Thevelocity of ared object aongthe principa axisat aningtant is4 timesthevelocity of thevirtua image
for alens. Thentheratio of focal lengthtoimagedistanceis [3]
(A*)2:1 B)1:2 ©4:1 (D)1:4

A point object O is placed at a distance of 20 cm in front of a equi-convex lens 'e ©
(aug: 1.5) of focal length 10cm.. Thelensisplaced onaliquid of refractiveindex2as | =——

shown. Imagewill beformed at adistancehfromlens. Thevalueof his [3]

(A)5cm (B) 10cm

(C)20cm (D*)40cm

Half of athin convex lensof focd length f and aplanemirror arein contact asshown. A ;

point object isplaced at point O. Therea image and virtual image of the object coincide. m
Thedistance of the object fromthe planemirror is [B] el .
(A) o (B*) 2f ° w:
(C)f (D) datainsufficient i

From the base of ahollow cone of height hwith asmall angle at thetop, asmall ring was cut off and
placedinfront of aparallel beam of light (thefigureisexaggerated for clarity). At what distance x will
raysof light reflected fromit intersect the axis of the cone. [3]
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Q.13

Q.14

Q.15

Q.16

[REASONING TYPE]
Anobject Pplacedinaliquid of fixed volumeis observed by an observer inair asshowninthefigure
then
Assertion (A): Separation between object and itsimage as seen by the observer vertically aboveis
independent of liquid level above object.
Reasoning (R) : The separation between the object and image dependson the
vertical position of observer and theheight of liquid abovetheobject.  [3]
Which of thefollowing iscorrect ?
(A) (A) iscorrect & (R) iscorrect explanation of (A).
(B) Botharecorrect. But (R) isnot correct explanation of (A).
(C) (A) isincorrect & (R) iscorrect.
(D*) Both areincorrect.

O: Observer

P-object

e e

P’ (image)

Satement-1: [f lightentersfrommedium-1into medium-2 and bendstowardsthenormd, itswavelength
inmedium-2issmaller thanitswave engthinmedium-1. [3]

B
Satement-2: Accordingto Cauchy'sreation, u=A+ ?

(A) Statement-1istrue, statement-2isfalse.

(B) Statement-1 isfa se, statement-2istrue.

(C) Statement-1istrue, statement-2 istrue and statement-2 iscorrect explanation for statement-1.
(D*) Statement-1 istrue, statement-2 is true and statement-2 is NOT the correct explanation for
statement-1.

[MULTIPLE CORRECT CHOICE TYPE]
A plano-convex lenshasthickness of 4 cmand radiusof curvature of itscurved surface
is30 cm. Consider two cases [4]
(a) theparalld raysareincident on planesurface parallel totheprincipd axis.
(b) thepardld raysareincident on curved surface pardld to theprincipal axis. Which of
thefollowingiscorrect? —
(A) Theraysinboththe caseswill convergeat samedistancefromthesurfaceonwhich 4 cm
raysareincident.

1 1 1
(B) Tocalculatethefoca length of lens i (U—l)[R——R—} isapplicable.
1 2

1 11
(C*) To caculatethe position of image PRV should not be used.

(D) noneof these.

A thin convex lensissplit into two halves. One of the halvesis shifted along the optical axis. The
Separation between fixed luminous point object O and fixed screenisD = 180 cm. Themagnification of

imageformed by oneof the half lensism=2. It followsthat [4]
(A) The separation between thelensis90 cm. (‘

(B*) the separation between thelensis60 cm o)

(C*) thefocal length of thelensis40cm w screen
(D) thefocal length of thelensis60 cm. , 180 cm ——»
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Q.17

Q.18

Q.19

Q.20

Q.21

Inthediagram shown, alight ray isincident onthelower medium ha=/2
boundary at an angle 45° with the normal. Which of thefollowing °

Sstatementsisaretrue? (4] y
(A*) Ifp,> /2 thenangleof deviationis45°
(B*) Ifu,<./2 thenangleof deviationis90° ulﬂ/gi

(C)  Ifpu,< /2 thenangleof deviationis 135°
(D)  Ifp,> /2 thenangleof deviationis0°

Atoy solider isplaced, inturn, infront of four mirror, A, B, Cand D. Thefollowing table givesthe object
distancesu and corresponding imagedistancev, al in centimeters. [4]

A B C D
u =2 4 2 -6
Y 4 8 6 2
(A*) B haslargest radiusof curvaturein modulus.
(B*) A hassmallest radius of curvaturein modulus.
(C) Cisaconvex mirror.
(D*) Disformingarea diminishedimage.

[SUBJECTIVE TYPE]

At the bottom of the vessel filled with water, liesaflat mirror. A manleaning over thevessel, seesan
imageof hisfaceinthemirror at adistanced =25 cmfrom himself when the distancefromthefacetothe
surfaceisL =5 cm. Determinethe depth of thevessal incm. refractiveindex of water is4/3. [5]

[Ans. 0010]
—M
Oisthepoint object kept ontheprincipa axisonaconcavemirror M of radiusof %\ E
curvature20cm. Pisaprismof anglea = 1.8°. Light falling onthe prismand then
fal onthemirror. Find thedistance between theimagesformed by the B/ f
concavemirror duetothislight. Takep =3/2for prism. [5] S
[Ans.t/20 cm]

20cm

A point sourceof light isplaced 60cm away from screen. Intengity detected at

point Pisl. Now adiverging lensof foca length 20 cmisplaced 20 cm away

from Sbetween Sand P. Thelenstransmits 75% of light incident onit.

Find thenew vaueof intensity at P [5] ’ 60 cm
[Ans. 0.271]

—
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