
Q 11) an object is placed at a distance of 10 cm1frdm a ,<.tonc;ave mirror of focal length 20cm draw the ray 
diagram for the formation of image calculate"ttle imag~

11
distan~e state two characteristics of image forrred 

ANS- position of image and and complete ray diagtam. 1;,1,: 
I I , 11 11 

I 111 l 'I 111 I 111 
I I 111 

given, focal length of concave mirror, f = -20 cm 1 
11

' 
I 

distance of object from the mirror, u = -10 cm 1 1,1 ,1,1
1

' 
1,1'1111 I 

I 
I 

'I ,i, I use formula, 1/v + 1/u = 1/f 

or, 1/v = 1/f - 1/u 

,'1 . , 

or, 1/v = 1/-20 - 11-10 

or, 1 /v = -1 '20 + 1, 1 0 = 1 /20 

or. v = +20cm 

,, 
,, ' 

I 
I 

,, 

,I 
I / ,' 

'),-_., 
" 

image 

u V 



+ ++ii 

Q 12) If an object of 10 cm height is placed at a dis~ r:,
1
ce bf 36 crn from a concave mirror of foca I length 12 

cm, find the position, nature and height of 1im;1ae/ 1i'1
1111 <i' 

1 

,,,•/· 

Answer 
Object distance 

Magnification 
ho/hi=- v/u 

u=-36 cm 

Or h i/10=-1 0- /(-18) 

I
~ hi=- 18 cm 
lmageformed i~realandinverted 

! 7r, ~-;1+'F'j ! 1111-rl ' I 

I I I I ,~1 1 
1 \.+ 1 
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I 



,,, 
I 

I 

ll3)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? 

1 

, , • 
I .,,,, 

~ns--Height of the object •ho•= 2 cm Focal 'length of the mirror •r = -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 = hi ho = - vi u " 
m = 6 2 = - v Ju " 
m = 3 = - v/ u 
10 : 1 / Ju - 3 / Ju = -2 /Ju 
u = -2 >t 10 /3 
u =-6.67 c m 

I 

I 
I 
I 
I 

' Thus, the distance of the object from the mirror •u• is -6.67 cm 
_JI 



Q 14) When an object is placed at a distance of 15 cm ffom .~ concave m irror, its image is formed at 1 O cm in front 
the mirror. Calculate the focal length of the m irror? :" : 

V LI 

1 
(-10) 
1 
r 

' ' ' 
1, 

' ,, 

,,,., ,,, 

1 
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: j_ : 
+ ' - ., - , 

( -lli\ 11 S)·, ·,,, ... t=• 
1\ i !j ! '11 '+ I + 

I 11 + 1 ' 1 l. ' ii, :•-3 ;_ , 
_ ,. __ ' .::a:c1ia: ·••',+,, 
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I, I ! ,1 ! ,· ' 

- ,, 

1f 1 , 11,11 

10 

+ ' " 

2 

I I 11 1 ' ' ' ' r - 6 cm · '', '•;, ,' " 
' + l,1 '• ', 

tnr:, foe.a l 18ng th o f the concave minor I'S ($ ·.', ,,' 

s 
30 

1 
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Q-16) an object 3cm high is placed at a distance <;>f ,8cm from a concave mirror whic h pro duces a v irtual 
image of 4.5cm ' 
i) Focal length of mirror ,, , 
ii) What is the position of image ,' , ' ' 
iii) Draw a ray diagram to show the format-on of im~ge ' ,, 

ul+ 1 '! i ' ' I 
heightofo1:Jfectc3cffl=Hobject , , 11 ,• , ,, 1 ,, I 

the object I bu ::e ~ - Ian (olltect distance Is always ~ttv•J , ' ', ',, , 
If lhe conc:aw mltrOC" produces an Image of ,.5cm that'lhurw that , · " " ,,'' 

~ heightotlmage • • .6cm•Hlmage ,, ' ' •• ' 
fflllgnHlc:.ati=m • hilho• .. vtu , , , ' ,.t1 ,." ', ., ' i1 " 

•.C.SIJ•-(V)/~ !, I h ' I !+ 'I 
• 4_5 •I/ 3 • v , , ,, '' ,, , 1( , 
= 36/3 • V '+ ' ' ' ,, I. 'I ,, I 'I I 
• v • +12an • ' ,, , • h 

,, ' '', ' ,, II 

this is the cue where the ob;ect la~ b■t\111n focUI Ind pole of con~v• rrilrm'r,. ilhe ~•~here is behind the mliror and• enlarged. ... 
Height of rhe object {h) = 3 cm ' , ,,'' ' ', ,, , 1,1 11 'I 
Distance ot object from concave mirror (u) : -8 c...,; , ,, , ,, , 1' 
Heighr of t he vin.ual image form ed (h') = 4 .5 ,,,, 1

' 

l et 's find 'v' first= , ,, 
-v/u = h'/h •· 
v = · u >< h'/h 
V = • ( -8) >< 4.~ / 3 
v = 12 cm(i) Foca l length of mirror= ? 

1/f = 1/v + 1/u 
1/f = 1/ 12 + 1/ -8 
1/f = ·1/24 
1 >< 24 = f 
24 = .( 
f = -24 cm 

,, 

"' 
I 

,, 
' '' I 

I' 

I ' I I 

1111 , I 
1,,., 

, ,,,, I 



Q 17) An object of size 7 .0 cm is place~ at 21 cm ~fl 1~ror~ of a concave 1 

distance from the mirror should a screen b~ plrce~cl , 'bol
1

~t1at I 1
1 

a sharp focussed image can be obtaihed? 
1

Rind the silze ar~dl1~hT 1ature of the 
I I I I I I 

' I I I 11 I II" I' 1, 1' I I 

I I 11 I l ,1 I 11 'i 11 

ANS- Size of the object [o] = +7cm ii , 
1 

I) 1 I 1
1 

I I I I 
1 

F - -1 8cm I , I I 11 I' I I' I I 1 

U= -27cm , Ii I/ I I ,I 1

1 

1iij 
I I' I 

V = ? I ill I 11 I I 1111 

1/f =· 1/v+1/u I ,I 'I II 1'1 II I I 11 

1/-18cm = 1/v-1/27 
1
1ii,1

1

1

1

1 i'I Ill I I lj '

1 

j 11 I 
1/v= -1/54 v = -54cm 11 1 1 II ' I 1

1 I 
Since Vis - ve screen should be placed at11~f.c~I in 'f)torit dfl1th!e rrii trq(-
Size of the image : m= 1/0= -v/u l/7=-[54/2¥~ Iii= -114cn'l I J 11 1 j I 

Nature of the image : image is real , inverted 
1
an1('maf ni•ije I 

Ii' Ill' I 
11 I. I I 

I II 



1B )An o bject 3 c m h i gh is placed at a distanc e o f 10 c m in fro nt o f a conve rging m i rror of focal le ngth 20 c m . Find the 
p ositio n , n ature and s ize o f the image formed. 

A.nswer 

Given : h l =3cm, u=- l 0cm, f=- 20cm 
We know that 
vl +ul=fl 
=>vl =fl - u l 
=(- 20)1- (- 10)1 
=- 201+101=20- 1+2=201 
:.v=20cm 
The image is forme d at a distance of 20cm behind the mirror, 
And 
m =- uv=hlh2 
⇒(-10)(20)=3h2 
⇒h2=6cm 
Image is 6 cm in size, virtual and erect. . . 
19) A c o n c ave m irror h as a focal length o f 4 c m a nd an o bject 2 c m tall i.s p laced 9 c m awa y f r om It . Flnd the natu-re, pos1uon 

a nd size of the im age f o r m ed 

ANS-h, = 2 c m , u = -9cm, f = -4cm 

W e know that 

1 /v + 1 /u :: 1 /f 

, i v = 1 /f -1 /u:: 1 1(-4) - 1/ (-9 ) 

:: . ( 1 /4 ) + 1/9: (-9 ♦ 4 )136 = • (5 •36) 

V = - 7 .2 c m 
1 2 m In f ront of the mirror 

The Im age is f orme-d at a d rstan c e • c 

A g a i n , m = • (v /u ) • • 1-7 .2 )'-9 = -0.8 

m :: h : h , -0. 8 :: h : 2 - h 2 "' -1 .6 c m 

S o , im age la 1 . G c:m in size, real a nd t,werre d• 



Q-20)When an object is placed 20 cm from1,a' concave mirror, a real image magnified three 
times is formed. Find: (a) the focal length of the m ;rrorr (b) Where must the object be placed 
to give a virtual images three times the height of

1

1the
1
object? 

111111111 1•1' 111 w1 ,, 1 ,, , 
ANS- 1111 1111 11 111 '' 1'' 11 

Distance of t h e object 'u' = -20 cm Magnification -~
1
•1= U'3 (a)We ha',~e'i~ vnd t he focal length of the mirror. Using the 

magnificatio n formu la, we get v=-60cm Advertise ment RJ~o~~ '~ll
1
1~~~ ~ ~ '1'v1'u ;-3 = -v - 20 

I 1 1' I 11 I I I ' I 1' 
1/ f = l -60 + l - 20/ l 11 11111 , 11 

1
1

, 11 11 ' ',1 1 ' 1 'I I 11 I I I I I 1 1 1 1 
f =-1/ 60 -1/ 201 1111 I II 1' 111 11 1 \ 11, ',I', 1111 11 ', 1

1 
'• 

I I 1'1111 1 11 1
1 11

11 I 11 '1 1
1 ,' , 

11 
f = - l / 60 - 3 / 60 = - 4 /60 I I' ,, I I ,1 I 1' '1' I 1,1 ,, ,1 

II I I 1' I I I I I 

I f - / 1 I I I I I 1 1' , 1 I' 1 - -1 15 II II 11 I 11 I ,' ,, I I I 1, I I 11 

f=•lScm 11 11 1 
, 11

11
1 11

1 1,i 11
1 1, 11 1 1' ' 

11 1 ~ 1 I I I I 
Thus, the focal length of t he concave mirror is 1 ~11 f m . 1(bJ Nb"'l'), 1

1 i' 1
1 

1
11 I 

if the image is virtual and 3 times magnified, tt)en , ,, ha 'fle tp1 
11

1 11
1 1

1 
1
11 1

1

1 1 
f ind the posit ion of the object. Given, Focal len,gt~, pf t~J 11

1 
11 , 11' 1

1 11 11 I 1 
,1 ' I I 1' I concave m irror 

= - lScrn 

3 = - VU V : - 3U 

Therefore, the distance of the image 'v' 

is -3u 

,I I I I L '-------- ---]' 

~gc1in, ~si~g,,~~f llTJ irror forrula , we get 1 f = l v + l u 1 f = l 
-60 + l .1!20

1
, I I I 1

1 1 

I/ f = - 1/ 601r 1~1/ f P I 
1
1 I 

1/ f = -1 Ya6 -1 a 1YsQ ~
1 

- .4 Go 
,1 I I 1 

1/ f=-1/15 rp ~ - v4 u B =--v /u 
V:: -3U I 

l /f = 1 /v t 1 /u 
I 1/ f = 1 - 3/u + 3 /Bu = 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 = iR 2 = -3 2 = -1.5 cm Given that magnification 'm' = 5 Therefore, using the 

magnification formJla, we g ~t m = - v/ u 

v = -µ V = -Su \11 I 

Now, using the (llirrfr f~,~ ula, we get 

1 / f = 1 /v + 1 u 

u = -l.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 

' . ,' 
' ' 

' ' I 

Reflection of 1 - 1 .5 = 1 -5 u + 1 u 1 - 1.5 = 1 -Su+ 1 u - 11.5 = 1 - Su+ 5 Su = 4 Su u = (-1. 5) x 4 5 = 
- 6 5 u = - 1.2cm 

f = R2 = 32 = 1.5cm 



I 11•H I 11 II I I 
111 I 11' I I' I ' I 

Q-22)A large concave mirror has a radius of curvaturE? of 1~~ m '.' A person stands 10 m in front of the mirror. Where is 
H I I the person's image? 11 1 

1 , 1 , 1 

, 'u 1l11WL'' ,, ', 11 I I 't1 
ANS--The radius of curvature of the m•~~~1,11i JiCr l~ ~171l.Sm FC?ical lengt~ of ttfe' f;"irror ,. I 

f = 1 /R = 1/ 1 .5 = o. 75m 
1
' ,11'1111

1
111,11i,11 I '11

1
\ 1.' 1 1 , 11 1

1 11 1 ; 1 1 II l,1!111111 11 1'1 '1 • I •, 1 I I 'I 
Distance of the object 'u' =-10 m Wij11f1t1:~~e to find 'the distance of the imag~ •~

1
•./µ 1sing 1the mirror formula 

"11'1 I II I •I I 
1/ f: 1/ V + 1 /u 11 111 I 11( 1/'I II '11 1 

'111 II II 1 
1/ 0.75= 1 / v+l-10 111 11

1 
1

1. II' 11
1 

1 1 

1/ V: 3 / 30 - 40 / 30 I, !I ll Iii'! IIIII II I\ 1 

l / v=-37/ 30 111111 /,
1
1"" 

1
1'1 M 111 

I I ,' I II I II " 11 I I II I 
or v=(-30)/37 1 1" 111 1 , 1111 ,1 , 1 

11 
1111 I 

,1,11"
11 

l'I I d' 11 II I I or v=0.8 1 m 1 1 , 1,1
1 

I, I 
1 11 1 1 

Thus, the person's ima e will be forme at a istan e of 11m f r1nm 1,~hJ m i rrnr1 

I 

I• I 11 

I I 

I 

I 
I 

If I 

I I I 1: 
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23)An object of 5.0 cm size is placed at a distance ~f 20.0 c~ f~om a converging mirror of focal length 15.0 cm. At what 
distance from the mirror should a screen'be placed to get the sharp image? Also calculate the size of the image. 

',,, ',,, . . ,,, 
'\

1,1•, ' ' 
ANS--concave mirror is a converging mirf,dr:•oistal:)ce of the object from the mirror 'u' = -2 0 cm Height of the object 'h o ' 
= 5 cm Focal length of the mirror 'f' = -1,S, c m •··~~ ,'have 'to•find the distance of the image 'v' and the height of the imag e ' h i 
Using the mirror formula, w e get ' ··:,, · •,, ', '·: .• . , , · · · 
1 / f = 1 / v + 1 / u ·,1;:·, 

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

or or h_i/5=-3 or cm 
Therefore, t he height of the Image will be 
o r 1/ v = 3 - 4 / 6 0 = 1/ 6 0 

o r v = -60 m = - v/ u =hi/ho 
h / =·3X5 =- l 5 



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 411th 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 : 
v/1 +u/1- f 1 

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

u/5=1/20 

Tl JIil u= 5• 20•100cm 



I '111,1 I I I I 
I 

24)A concave mirror produces 3 times enlarged
1

'~i~u~'I in\age of an object placed at 10 cm in front 
of mirror. calculate the radius of curvature 9f' mirror.11 

11
1, 

1
' 

I 'I I 11 l 11 I I I ''111 I 11 I I ,11 
I I I I I I 11•1 I I 1"1 ' 

'1 ' , ill 'I' 
I 11 1, 11,q 111 I I I I ,, 

Ans-m= +3 1
'1'11 j I hi 1

1 1 11 
1

, 1 
Object D istance = u= -10cm( sign convenbons) II 11 11, 

1
' 1, , , 

I I I I 11 11 I I II''' 
"I I I I I II I I I I ' I ' 

I 111 11 I II ,, I I 
V =? I I 1111111 I 11, I I 'I I 111 I ' I 1,,1.'' I I 
Formula to be used:m= -V /u 

1 
11111

111 
'ii 11

11 
1
1

1 I I 
1 

1 
1
' t1' '' ' ,11:

1 1 
., ,, • 

I I I I I, ' I ,I ,1 "•1' 
V =-mxu 1111 1'111 1'111 , '•,1,, ',1111 'l,1,,11,11:' 

0 I 'I I II ''111+ ,11, + 

: -3X-1 I I I 1 11 11 I I •\ I I 11 I I',,, I 11,,,: i' 11,,1 I '' 

-30 ems ~11 11 I 1111 I h11111 I•',,' 
11

' 1' I 
Now to find focal length' Let us use 1 i~r~~ formu,,: I I 111 I '' '11 II I' 

11 11 
I''' , I I 1, II , \' 1 \ 1,", I 1 

I I I I I II 11 II I I I l•.i, I 'I I 
Ii 11 11\ 11111 11 II I I t' I I ",,I ' 

1 /f = 1 /v + 1/u 1111 I\ I 111111'11,111 I 1,1\'1 1111,11 '11111'' 
1 /f: 1 /30-1 /10 l jl ,11(1\''''111111 
-1 3 /30 11 I 11 h II 1111'1111,1 I '\'I I \1111 I 
- • I I 11 11 11 '1I 11 11 ''11 II II I I I 
=-2130 1111 11 1 I 11 1 I 111I\1,\\·1i1,,111111 
=-1115 111\111\iq,\i'111'1I/' '" , I I I I I I I I I I I I 
f = -1 Scms. . 1

1 ( I 'I~ II 11 1 , 1 • • 
The obJ. ect is placed between P and F andl WO 1U11;tt11wir1t~ 1t ~ ~,,thrged and erect 1moge, 

I 11 Ii 11 I '1 I ' ' 

Radius of curvature = 2f 
= 2x-15 
=-3 0 c m n. 

j I I ii I I I I \ I 11 
I 

I I I 1111 I I II 
I I 11 ,, 11 11 I • I 



jj j j ! j II j ,lj 11 f l1jl/l'J'l\(111111 1 I 
II I! I I ,, I ! !!1 .1-11+1 ·, ,.,.,,, . ,1 ,1, 

25)a bright object 50mm stands on the a~{s of ,oon0ave ,mft,r9r of.focal length 100mm and at a distance of 
300mm from the concave mirror ho · · ' '" ' ·· 

am-Height of the object (h) = 50 mm 

Focal fenghl of 1he m1rror(f} = -100 mm 

01>1ect distance (ul = -300 mm 

1 V • 1 •u = I •f 

1 'v - 1 I - 1 u 

11v - 1 1. tOOJ 111-3001 

1111 = 1 1()(. - 1/300 

1. ~ 

1 V 



Q 28) when an object placed (a) 20cm, (b) 4cm
1 
in f~on~ of

1
codc~ve'rnirror of focal length 12cm. Find the nature and position of 

the image formed in each case. I I 1
1 

,i' 1 
' 'i' ,, ,', " 

I
I I 1111' ii' 1i' I 

1

1 i'i' I" :,i :, ; :• 
I I I I I 11 I ,i' ,i I " .I' 

I 'II I I I I I, I i I 

ANS- a) u = -20 c m, f = -12 cm I I I I 1
1 

,1 i' 11 ,;
1 

', •:,, , , , 

1 / 1 / 1 /f I I 11 I 1 1 I ,, • 
V + U : I I \ '1 ,,, ", ,, ', ', 

I I I' I ",, 
1/v + 1/-20 = 1/-12 1 I I 1 

1 ,
1 

,1 1' ',, 1/ ,'.' , , •• ; , 

1/v = -1/12 + 1/20 = (-20 + 12)/240 ':
1 
.. st.24011 1i' ,;'i 1

,
1': ,,,' • ', : 

I I I 11 o\' '11 V = - 30 cm ,I i. •1,, 1'1, ,,, , ,,, 
I I •,+ 

The image is formed at a distance of 30i'cfhi'in,¥rq.nt',~f 1he mirror. 
The image is real and inverted. ,I 1 ,1, ,,, 1 "' 

I I ill '+11 

(b) u = - 4 cm, f = -12 c m i'i', ,,, , , 
I ' 'I 1/v+1/u = 1/f 1, 1 , " 

'1 j i 

1/v + 1/4 = 1/-12 ', 
1/v = -1 /12 + 1/4 = (-1 + 3)12 = 2 /12 
V= 6 cm 
The image is formed at a dist ance of 6 cm behind the mirror. 
The image 1s virtual and erec t. 





i030)A man holds a spherical shaving mirr,or
1
of radi4~

1 
Afi,curvature 60 cm, and focal length 30 cm, at a 

I di;hlnce of 15 cm , from his nose. Find the 
1

po~ltio'n
1 

6f imag~,, ~nd calculate the magnification 
' I I jl 1111/1 I 

ANS--Radius of curvature, R = -60cm 1(1?o~cave,1mirror) ,' 
30 15 

I 'I I 1111,11'11 ii I I, I 1 ',, ,1, 
1 

F = - cm, u = - cm 1 ,1 ,,·,, ,',i+, 
I I\,,,,! jj !1 

We have , 
1

,1111,,11 1 ' , ·,' 
,I II 11 I I ",1 ,j I 

1/v + 1/u = 1/f 
11 

11'ii',1 
111 

,,,, 111
1
1
1

••
1 

l 1 1•1 Ii !I 11 
1 1 11 1 

1/v + 1/-15 = 1/-30 '1,i 11 I 
I 

I """ 

,, 

!di II II ,'/ 1111 

1/V: 1/15 ♦ 1/-30 i\1'\ l',1'1
111 

1/
1011 

1/v - 1/30 111111,11 1 + I 
- '11 I' ,,11111 

I 11 11 I I II 
V = 30 cm 
m = - (v/u ) 
m = - (30 /-15) 
m =2 
~ _ thP im::u1P i~ f n r _d 3 0 

I I I II I I I 
' I I I I I 

I 1t ,1 
l 

I I I 

eh· d the mirror and the maqnificat ion i s +2 





\I f ~. - • J r 104" lu~d!. · ....; Sdu:t • f .I ) 
Oraw,no 

r: E:d1llnr; 

~ _ __ 1 L L. l llt~ h = _ _ 
l 

I 25)a bright object 50mm stands on th~la~, qfi oo~tr,ave 111irror qf focal length 100mm and at a rns>"°nce of 
300mm from the concave mirror how tllgl fi

1
1ll ie the image? 

Focal !en9!- ~ Jttllc tai:.,CN <t, = •100 -
Olliect diw1 I e (-> : ~ -
1Jv + 1 111 : 'IJ'f 

1
1¥ = 

1
" · 1IU I I I I 1\ l\bll!1l,lltl11 1 11¥ = 11(-100) - 11{-300) 

ii I 11 ~l I 11 I. 11¥ : -11100 + ~ 

11¥ = (-3 •1~ I.~ \il 11¥ = -2/300 

I rj ~11 · ti .1 • = 300.-2 

l1 11 I 11'11 • = .1so _ 
11, 11a,,,1t1 nwe:Jo•e:. .. --,cwill .......... 150 --.-Y"-rf1r~i•111'1~ t\,,11'1~ ~ ,.,., = .. . ,.. = • ,,... 

I l l I b • : . {v)(h )."' 

11 , = • c-1 so,<50, (-300l 
I\ I t, ': -7500'300 

I " . = -2-s -
I I t .. tt>• ,....- wnll .. 11 "' Ttwretol'e the ~ 

• • I 
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