diagram for the formation of image calculate the image distance state two characteristics of image formed
. o . bbb i oM

ANS-- position of image and and complete ray clia_ghram. D,
AR X K - ! |
|

Q 11) an object is placed at a distance of 10 cm from a concave mirror of focal length 20cm draw the ray

given, focal length of concave mirror, f =-20 cm i s N ,
distance of object from the mirror, u=-10cm /! | i P |
I |

% \u

use formula, 1/v+ 1/u = 1/f

or, 1iw=1-1/u

or. 1/v=1/-20 - 1/-10

or, 1/v = -1/20 + 1/10 = 1/20 | b



Q 12) If an object of 10 cm height is placed at a dlstanue of 36 cm from a concave mirror of focal length 12

cm, find the position, nature and height of image.
' Answer AL AR e PI
 Object distance u=-36 cm ol ity .
Focal length of concave mirror f==12cm TN e TR
gt ' I|I
|

Using mirror formula :  1/v+1/u=1/f R

' Or 1/v+=1/36=-1/12

= v==18cm it ;
Magnification g UL

| ho/hi==v/u ' it il (e |

o hi/10=-10-/(-18) I ARl r’

' |

— hi==18 cm
| Image formed is real and inverted



113)At what distance from a concave mirror focal length 10 cm should an object 2 cm long be placed in order to get an
rect image 6 cm tall?

Ans--Height of the object 'ho' = 2 cm Focal length of the mirror 'f* = =10 cm Height of the

mage "hi ' = 6 cm We have to find the distance of the object from the mirror ‘u’. Using the

magnification formula, we get

m=hiho=-v/u

m=62=-v/u

m=3=-v/u

10=1/3u-3/3u=-2/3u .

u=-2x10/3 /
=-6.67 cm /

Thus, the distance of the object from the mirror'u’'is -6.67 cm !



Q 14) When an object is placed at a distance of 15 cm from a concave mirror, its image is formed at 10 cm In front

the mirror. Calculate the focal length of the mirror?

u=-1S5cm. v=-10cm

F=> o
wWe know that e

v u f _
1 1 | 1
— = '
(—10) (£15) " F
— i__ 1 Giitia3o2 s __ 1
& 10 15 e 30 &
f = — 6cm O
f the concave mirror (s 6



Q-16) an object 3cm high is placed at a distance of 8cm from a concave mirror which produces a virtual

image of 4.5cm

i) Focal length of mirror

ii) What is the position of image _

iii) Draw a ray diagram to show the formation of image

height of object = 3cm = H object
the object distance = lﬂﬂluh]adﬁthnul!lhﬂpﬂglﬂnl
Hhmuﬁmrpmdlmmlmuﬂ&mﬂutmt&ut
= height of image = 4.5cm = H image

magnification = m = hilho = -viu i
=4 5/3 = {v)/-Bcm i
=45x8/3=v | Mg bl

this is the case where the object is placed mhcu-ﬂpmnofmuumirrur &u-fngafﬂu-dhnuhehlndthanimmd:m
Height of the object (h) = 3 cm |

Distance of object from concave mirror {u) = -8 cm
Height of the virtual image formed (h') = 4.5

Let’s find 'v' first = | TR “'|||| '1| | | l |

“lﬂm it

-v/u=h'th H” _
v=-uxh'/h
v=-(-B)x45/3 ,nﬂ ! - _- ;wmﬂlﬂfl" li-fl“ ¥

v =12 cmli) Focal length of mirror = ? | et
1/f=1/v+1/u ' | i
1/f=1/12+1/-8 I
1/f- 1/24 Mg

i”‘"”ail'uw I il Ml
I-|||II |

f=-24cm




Q 17) An object of size 7.0 cm is placed at 27 cm iF frnnt of a concave |
distance from the mirror should a screen be placed, so that| |

a sharp focussed image can be obtained? Find the size arhd the nature of the
H | Al

ANS--Size of the object [0] = +7cm ‘|| H'\
[
|

F =-18cm | | I |

U= -27cm | U |
N R

V=27 K |

1/f = 1v+1/u I

1/-18cm = 1v-1/27 e A (1R

1/v=-1/54 v = -54cm (LR N |
Since Vis — ve screen should be placed at| q#crrn in front of the r1|n|r |
Size of the image : m= /0= -v/u h’?——[54!2?] = ~fld4cm ||| || [ |
Nature of the image : image is real , inverted and maq;nurecl



Answer

Given: hl=3cm, u=-10cm, f=-20cm
We know that
vi+ul=fl
=v1=f1-ul
=(-20)1-(-10}1
=-201+101=20-1+2=201
o'-v=2_n‘:m
EI:‘E image is formed at a distance of 20cm behind the mirror,
m=-uv=h1lh2
={-10)(20)=3h2
2=bcm
Image is 6 cm in size, virtual and erect.
19) A concave mirror has a focal length of 4 cm and an object 2 cm tall
and size of the image formed

. ANS—h.= 2cm, u = -Scm, f = -4cm
We know that
1v + 1u =11
1iv = 114 - 1/u = 1/(-4) - 1/(-9)

+ =-(14)+ 19 =(-9+ 4)/36 = - (6/36)

is placed 9 cm away from it. Find the nature, pasition

v=-T7.2cm

ge is formed at a distance 7.2 cm in front of the mirror

The ima
Again, m = - (v/u) = - (-7.2)-9 = 0.8
m=h:h- -ﬂ.5=h;2 I'I;l-1.5t.m

S0, image is 1.6 cm In size, real and inverteds



Q-20)When an object is placed 20 cm from a concave mirror, a real image magnified three
times is formed. Find: (a) the focal length of the mirror. (b) Where must the object be placed
to give a virtual images three times the height uf the_ohject?
ANS- i I
Distance of the object ‘u’' = -20 em Magnification 'm' = s [a]Wn ha\ra to find the focal length of the mirror. Using the
magnification formula, we get v=-60cm Advertisement Remowe aII 'ads ms- vu-3=-v-20
1/f=1-60+1-20/1 T |
f=-1/60-1/201 IR ST b
f=-1/60-3/60=-4/60 ' AT
1/ f=-1/15 R L Tt R I
f=-15cm TR
Thus, the focal length of the concave mirror is 15 cm. (b) Noaw
if the image is virtual and 3 times magnified, then we have to | | LRI
find the position of the object. Given, Focal length of the USRI RN
concave mirror 0l

==15cm Again, using the mirror formula, weget 1f=1v+1ulf=1
3=-vuv=-3u ~60+'1+20 |
Therefore, the distance of the image 'v' 1/f=~1/ ElD ~-1/20
is —3u 1/f=-1/60~38/60=-460
1/f==1/15ms~-vfuB=w~v/u
v=-3u

1/f=1/v+1/u
1/f=1-3/u+3/83u=2/3u |



Q21)A dentist's mirror has a radius of curvature of 3 cm. How far must it be placed from a small
dental cavity to give a virtual image of the cavity that is magnified five times?

ANS-The dentist's mirror is a concave mirror. Radius of curvature 'R' = -3 cm Therefore, the focal

length of the mirror f=R2=-32=-1.5cm Given that magnification 'm' =5 Therefore, using the
magnification formula, weget m=-v/ u
v=—-nV=-5u
|
Now, using the mirror formula, we get

1/f=1/v+1u

u=-1.2cm

The dentist should place the object at a distanc of 1.2 cm from the mirror.
focal length of the mirror

Concept: Linear Magnification (M) Due to Spherical
Reflectionof1 -1.5=1-5u+1ul-15=1-5u+1u-115=1-5u+55u=45uu=(-15)%x45=
-65u=-1.2cm

f=R2=32=1.5cm



Q-22)A large concave mirror has a radius of curvature of 1. 5 m. A person stands 10 m in front of the mirror. Where is

the person's image?

ANS--The radius of curvature of the mrrmruh l—-l 5m Focal length of the mirror,
f=1/R=1/1.5=0.75m TR

Distance of the object 'u’ =-10 m We hava to flnd the distance of the i 1maga
1/f=1/v+1/u .
1/0.75=1/v+1-10 | o I
1/v=3/30-40 /30 ol
1/v=-37/ 30 i [ o
or v=(-30)/37 M B " o

orv=0.81m
Thus, the person's imaee will be formed at a distance of 0 81'm fram the rmairrm e

v Using the mirror formula



23)An object of 5.0 cm size is placed at a distance of 20.0 cm from a converging mirror of focal l.eng'th 15.9 cm. At what
distance from the mirror should a screen be placed to get the sharp image? Also calculate the size of the image.

ANS--Concave mirror is a converging mirror. Distance of the object from the mirror 'u’' = -20 cm Height of the object 'ho'

=5 em Focal length of the mirror 'f' =-15 ¢cm We have to find the distance of the image 'v' and the height of the image 'hi
Using the mirror formula, we get il N o

1/f=1/v+1/u
1-15=1/v+1-20=
1/v-1/20
1/v=1/20-1/15
m=-v/u=hi/ho

or orh_i/5=-3 orem
Therefore, the height of the image will be
or 1/\;:3-6;"60-'—1/'60

OFVZ—EOrﬂ:—v;'u:hith
ni /=-3%X5=-1%



26)How far should an object be placed from the pole of converging mirror of focal length 20 cm to from a
real image of the size exactly 4/1th the size of the object?

Answer
For converging mirror we know that magnification m=-v/u and real images formed by concave

mirror are inverted so, =1/4=v/~u=v=u/4

Using these in the mirror formula :
vi1+u/1=f/1

-4/u+=-1/u=-1/20

u/5=1/20

*/0=100cm



24)A concave mirror produces 3 times enlarged vlrtUal lmage of an object placed at 10 cm in front
of mirror. calculate the radius of curvature uf mirror.

I"I Il m [ I
(i .
I |
Ans--m= +3 | | e
Object Distance = u= -10cm( sign ::ommntinnn) il g
il TR L W
v=? Err I Tt
Formula to be used:m= -V/u i 1
V=-m x u Uil .!!'II 11| . : Iyt 0
= .3%-10 (i Wi,
=30 cms Rl

Now to find focal length , Let us use mwmr formuia- o

1 =1iv + 1iu I il i II
1/f = 1/30 -1/10 A A
=1.3/30 il (s
=-2/30

A | ||||-I'IIII
=-1/15

f =-15cms.

'|"|" !
([ LEE

[l (Il | L
The object is placed between P and F and we get wrlrn.lfll enlnrgad and erect image.

LAETR AT
Radius of curvature = 2f
= 2x-15
2TNemes.

LA
[ R T T
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25)a bright object 50mm stands on the axis of concave m!rrar of focal length 100mm and at a distance of
300mm from the concave mirror how blg will hé tﬁé im&ge? i .

ans-Height of the object (h) = 50 mm bk ”. _I'I i |||| 11 |I|'|| ||” |l||||”

il R A ' .
Focal lenght of the mirror (f) =-100 mm il “H!.l' il ||| I|'||I||||Ii{|||;".“||l. | it ""'u--.|__|'_','
i i ..- A RO A YL .: [T I : i
Object distance (u) = -300 mm - I|||I|i|||| |||||’|||| f A |'I|:|| I“|. || | il (i T
i Il i | i I iy i ,""""--'._. I".II',. i
1w+ =11 III|||I|I||I|I ||I| |||| |I/ I|||||[|||I i | Pl it ,IIIIII'I'I"I"--II,I" e
| I y .|| TN I"'|'|-
o | ||'||I In [l | | it ..|.."|, it Iyl LR AN
Wy=11-1u [ I LI e
. ||| | |||| [ |||||"||"l'i.l' | Uil
Ty = 141-100) - 14-300) (1IN ||'|’|I|p/.|| 1 .' il 1 .::',' AN
BARRIRE | 1 N lell i III.| "'u-l'l'.ll.l etk ik
v = -11100 = 57300 - [ ||||I|||I ||.|| I|'|-||IIII Illill,“””\II i ”;IIIIIIII |
.|||. '||. |||||.. P “, .I.!'!Ll' MGl
1 - et '||. ik I | I
R | I '||| II| |
1w = Ty ||I|II|[| ||I|J| |||| t|| [ |
B |“| "“I Ill lII.|I:I| Ifi
v =300 -7 ( I|||||I |||| ||| “||'|”|,'|||

If .
||||I Il 1||||I'|||I.I '|"'I I‘IL |,|' I
WA II| (R I" i

I Il || |I
[T I\ (! TN |, i ,,
(] I|| | |||I||I|'Il"|| |I'|'-' A
b mam sy from the pole 1 IIII|I ”| I||II fl |II (It '.-L i
Il i | | II_III||II||II.II|I-II |
il b I fiirithl |t AN L
| II||I 1t | VA I':' AL
L T TR
] | |I | I|I i
| i |
]



Q 28) when an object placed (a) 20cm, (b) 4cm, in front af cr:mcave mirror of focal length 12cm. Find the nature and position of
the image formed in each case. . iy I L |

ANS-a)u=-20cm,f=-12cm ,
1Iv+1u=14 AT A TR,
1/v + 1/-20 = 1/-12 il e
1/v=-112 + 1/20 = (-20 + 12)!240 = -81240

=-30cm
The image is formed at a distance nf 30 cm in meht of the mirror.

The image is real and inverted. | 1
(b)u=-4cm,f=-12cm i
Iv+1u=1/4

1v+1/-4=1/-12

1v=-112+1/4= (-1 + 3)12 = 2/12

V=6cm

The image is formed at a distance of 6 cm behind the mirror.
The image is virtual and erect.




! l [ I
(3 27) When an object 1s piced al a distance ol 50cm frmm:.mrﬂwn ~-ur!1tlll|lrlklﬂ| 1|1h| l{"tllﬁt,ﬁhﬁ#h wmhu ﬂu i%, 1/2 Where shiould the biect be placed to get a magnification of, 1% 2

ans = m = -1/2 (means the images is real) i [} . ‘ |||| |||I'I'I|| L ... it
\ [/ | |I \ " B,
u=-50cm. |l hllj | | ‘Hl ||'I | '| o
oW il i '|| I.”. .'.I
We k 3 | | r | ||I | lll 'I|'I||II II""]I-'ﬂI-. 'I'.II |
From magnihcation lormula ‘ \ 1| [|1|'|'||| '|'1I| A III' 'III' '|||L i,
L II"|'I'|'.'.. NN
" [ 1 “l| [II |.|||||| i i -I_I_.
i | | 'r| I|| H | |.||1 || |,I,|'|| |'-I II"-'-I--' i
| | [
i bt I fi || ||||||| |IL||II ,I ||| Wi
A |||| I|| |i| ||I|.1 ||i|||||'|' |_||1|"|-II W |I |
=» v = .50Qem iy | 1 -|| Illhl I||1.|II i _-.,_Il""l. " |
=sy & .25 em drifl |'|| | [ | |I |||II '11""1'h"l.'|"',l'. ..I.-_ TR
I | i LTl ! |I " ) I‘I-|'I|'
Atso | NN AR
y TR '
J i ||| |! I,|'|I Il'l Il'! L |I 'ul by W
Mcwﬂq R m“ || ‘ | ||' “'II || II I.' 1“‘1‘ “;FII.IIIlII'l i | |I'|”|.|I‘| 1-l.l||| I\
| [ ’ | ] I g1 “"Ilq I'.'|1 il ”|' |
e 14 = 1w Vi) h i H i|Il Tyl -III.|.1H|' I|I.I. ',:_":-IIIIII.,' |.”|“' "
i IIH. L T it |I.|IIII|
mx 19 e 425 . S0 || |I ‘ | 1 II||“|1I “Il I|“||I.I“"I I'I.“'I
L (BT || |. WAL
== 14 = .2- )80 LT b ik
1 " ‘ ‘I |’+|”|l|l| |I|II|||IIIII1 I'“‘Il'ln..'
e 14 e 350 == 1 & 5073 em U ||I| |I I.‘H'||,I|I|I|I|I|I||||
N n
Sg, the tocal length of mirror in 80 em. | || || | ||I II I II I.| il II”|'“ ;
| I | | ih [ .II
MNow. we are given that m» 195 | | | 1 | |I, LA

=



Q 30)A man holds a spherical shawng mirror of radius of curvature 60 cm, and focal length 30 cm, ata
distance of 15 cm, from his nose. Find the posrtlon of image, and calculate the magnification

ANS--Radius of curvature, R = -60cm (cancave mirror)
F=-30cm, u=-15cm NNINT
We have bt
1v+1u=1K4 il A
1/v + 1/-15 = 1/-30 I
1/v = 1/15 + 1/-30 I
1/v = 1/30 | (AN ARIY
V=30cm i Ml
m = - (viu)

m = - (30/-15)

m=2
ern the imane ic formed 20 om behind the mirror and the maanification is +2



Q 29)A concave mirror produces a real image 1 cm tall Df an object 2.5 mm tall placed 5 cm from the mirror. Find the
position of the image and the focal length of the mirr0ﬂ| I} I 'I| i
i "

ANSHZ = 1cm = 10mm (real image), h1 = 2. ﬁmm |H‘-‘ |“ | “ﬂuﬁﬁmm

= - h2/h1 W "'*' AN
m = - (10/2.5) [
m = -4 il .. ‘||| |I' (! I,-,'n.l. IR
and we know that il lli.’ [I ! I '.ﬂ.'.".';,l TR
m = - (v/u) | ' ‘ ‘ | .l | l.l'll II1|Iu.'ILI|I1|I ”._Lh 'IIII. ! |
and we know that ‘ Il ‘-1_ l:I 1|||; ‘l|‘|l|l|l'|"|' AT
m = - (v/u) i ‘ il ||'I.'-|" AR
-4 = - (v/(-50) i L |'|| T "h' U
V=-200mm ' ‘ 1 | I. ||| |l |L |'II'I|l“||I ;I|'I .'..
V=-20cm ‘ ‘ H | |1 'l. | III||'||||'| |"I
The image s formed 20 em in front of the mirror. | ‘ | | || il “ ..' N I||| |
And ‘ 1 || || “ | IIII I
1/v+1fu=1/f I,|'|' |"'|',I
1;‘.-';_' '_-_- = 1M | f |
jr"' =-25/100 ||| “ I I |I| M

=-4r: [



25)a

300mm from the concave mirror
ane—tHeight of the object (h) = 50 num

| Focal lenght of the mirror () = -100 mem | H

e
Object distance (u) = -300 mm 1
v+ 1u= 1%

v = -150 mam

| M '[

f

X«1'1115'

i
it

||.||

|

H
I
||I

|J

:jl
i

i ini JIJHJ (ELLLL ”1|||]|H|| L JJ““.

bright object 50mm stands on the‘a of mnqave mlrror of Incal
how big e Rie imalg

) L=y
Dnawing
|

= SUODE EiTer]y -

«i belect -
Editing

NN

||.|...L.,. A

Iength 100mm and at a distance of
|' il

iJ”|| ;J“ |
! 1|

4|1

I"

i 'II '1'

=1%- 1 ‘ L ’ i J'rif‘ il 'I' E| '| i
ST (R St 'i-'é.,!i;"wll '|U' i
W= AR900 - W ! i :‘ | (! | il!!?"l-ll"|-':==1|.;ujl" ] 1.“'. |-J '-Ill -n'.'.i::lil'!- |
v = 41100 + 1300 1 A A
v Eas pam lif“!{!]’!ﬂhrf- E’:l‘l!!%-m“;W‘!jflfﬁlumH' is!liéi;’ll
e TR

m.ﬁ-—nﬂum1"m“wm

magnification (m) = h /h = - viu

- ()
- (-150)(50) / (-300)

h*

h ¥

h ' = -TS00/300

h'=-25 mm

Theretore the height of the image wall be 26 m

I|||

*H‘**Ili’rf'll"_'l i
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