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Physics G10

Reflection and Mirrors
Section 2: Curved Mirrors

dyye daaglai dnio G9dl @ Laulsl sagall ®  duyc diadei dnis sdl @ Loulsl agall 35

@ e ducalel dnie sgdl @ LonlSl sagall @ dusc duaulsi dnio soil @ Losalsl sagall @ dupe deoulal dnio seil @ Lenls] sagall @ dusc dsodsi dais soil @ Losls] gagall @ dusc duaulel daio 595l @ Lasslsl sagall

Concave Mirror
6 y=dall 31 yall

® Has an inwardly curving reflective
surface.

® The edges curve toward the observer.
A linll g hxdi (g olg>
® [t is a section of a hollow sphere with
an inner reflective surface.

s paSlall gadaw
Hollow sphere
of glass .
Principal
axis
____________ _..- e s
C
Centre of
curvature
l—— R —
Radius of |
curvature
—
_.""‘.”’"

=

%
F

e

Converging mirror
dndoxs Blya

Key idea / dwwlwYl 5,S4ll : Concave mirrors bring parallel rays together,
while convex mirrors spread them apart.

s3goll alllase /59383
. n r@_j] duyc duodlss dio odl | pulsdl elys | ,__,q:.isi‘rs;@dl | YouTube « TikTok « Instagram .l lisls ‘

ilg Juolgs
08224963

"\\

® |t is a section of a hollow sphere with

s (O b,

disyhay dyg sl Ll yall
dlasug dlguw

Convex Mirror
daaall 81 all

» Has an outwardly curving reflective
surface.

» The edges curve away from the observer.
aaliall e sy i lgSlg

¢

an outer reflective surface.

E,q-_;,Lé- oSl gadaw
M
Principal
axis P
____________________ ..__ —— —
Pole C
Centre of
curvature
Mf
| —_
Radius of
curvature

Diverging mirror

8384 8lya
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Parts of a Curved M|rror . g

o ™ " £
dig)SJl 3l yall cljsl
p - . —
Concave Mirror Convex Mirror
8280 8l)0 dsaow 8l
3 r

(Radius of curvature) {Radﬁlﬂﬁ rvature)

s }ha m‘j‘ f | . f |J _______ +

Principal (Focal length) Principal _ “(Focal length) I

axis S84l anyll axis &bl sl | ,
e e e bl e e ol e et o o ot e e | B - T SR, oo e & -

iyl yg2all C F iyl yg2nall F C
Centre of Focal point Focal point Centre of
curvature 854l C fsdl curvature
2954l 3Sy0 (dlpall ils jg5)  y9STl 3Syo

(slyall ol ghi)
. J
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o Centre of Curvature (C) 9 Radius of Curvature (r) 9 Principal Axis

)9S5l 35S0 )9Sl yhd auai il o0l
® The center of the sphere ® The distance from @ The line perpendicular
of which the mirror is the pole to C. to the mirror at its center.
d pa il 8,S)1 3530 50 candll ?.o-d.ﬂl.-.u.a.” 8lyall Zhaw le L_s.xg,a'.nll b::JI
lgio £j> 8lyall 298l 3530 I 85550 Jic
.
) Focal Point (F) © Focal Length (f) | e
B4l sybull asyl f=5
® The point where rays parallel ® The distance between - \
to the principal axis meet, the pole and F. ‘. r = 2f
or appear to come from. e ———— .
5 [ T [ J - - |
gt dndl lgub gasis ill dladil bl ¢y ﬂ;j; (" Sign Coqventlop for‘f' |
dnsilSail sy cmnidsll yaousl) - ® For concave mirrors, f is positive.
gt o @ For convex mirrors, f is negative. |
Agio 8y3bo lgilSe 941 9 e For plane mirrors, f is infinite.
sxagall dllauc jeiSall go Gilwll yaili Jls

1508224963 sgall alll

n . @ dyye dunlol dnin ggil | pudedll elps | ualsl sagall | YouTube e TikTok e Instagram ole L=l

~ Curved mirror | —> principal axis -—)| focal pomt \—)l focal length
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Physics G10

Practice Questions
Basic Check 1 | buuww )i

soislil cagall @ auje dusude) amis g5dl @ anlsl sagall—e

%
3 [ . . : N ; :
: Which mirror has an inwardly £ " A convex mirror is also called
3 curving reflective surface? b 2 mirror.
: SISl o guSle adows Lg) 81xo 80 Caul Drisall 8lyall (shas
:" A  Plane mirror / digiuws 8l A converging / dsass :1
3 :
] B Concave mirror / 8,280 8l B collecting / dsols 3
?] C  Convex mirror / d&isw blyo C  diverging / 48385 3
4 . M
? D Lens/ dwac D focusing / ;S0 -
- NG J s
e . >
3 | The point where parallel rays The relation between focal length |-
i T = meet after reflection from a and radius of curvature is g,
* | 7 concave mirror is called the
3 ; S Sty o s BTN : il 38 Ciusig (5y8all smul o @dMsll | 5
qf-‘ qjigm|u.uau%s,!,;.¢gmw|@w ———— P J551l gl hialg gybll aall o :;
: 18 2i0)l 3l pall (o lgawlSail a2 -
i A f[=2r k
i A pole / «adll x
3 B r=f/2 3
o B axis / yg=oll 4 .
Ei: C focal point / 854l C f=r/2 _‘};
! D edge/ &l D f=r !
.y & W -
3 — B
3 The line perpendicular to the £~ Inaconvex mirror, the focal point |
3 mirror at its center is the . "\  appears the mirror. j
: RSy e HymN gt e ggppaatinil Byl 83 ga dyinallShall 5
3 -y Sk ¥ | 3
3 A principal axis / syl yeall A infrontof / slol —,3{
3 B tangentline / Luwlaall bl B inside /Jsls 3
3 _ _ d
- C focal line / (5,541 ball C behind / wal> :
é" N diamater / il § D  above /i ;f
;. [m3ande] —— = , ]
j Bl olol Iiliao Cuils dlgguw lgius| 13] 3
7 lo « Lolaj elmahdyacademy.com *
o lg Juolgi d
* i 18224963 @ s2gall alllase /)gisy ©
‘ » i r@ dupe dpoulss dmio sgdl | pladdll olyss | aulsl gagell | YouTube e TikTok ¢ Instagram ,lc s I
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® dujc duaylej anio Godl 8 LaplSl gagall @ duyc diaulel dnio oil @ LanlSl sagal I,-rl

8 yioll 8lyall 8 deuibsil aclgd

8] o dinio g8l @ Lauslsl grgall —0
g lno Jlai ) 2
Ray Rules for Concave Mirrors | s ssias )|

A light bulb at the focal point
produces nearly parallel
reflected rays.

8,84l sic dualll g3 Losic
L85 dy)lgie dabll g i

Parallel = through focus
8)5ulilo — (Sjlge

./.-——- o ;oplél sagall @ Auy uaulei amis gg8l o Louslsl sagall @ duyyc duslol dmio gpil @ alSl sagall @ Ay dsule] dmis 5odl @ Lonlél sagall @ Awsc disulel dmio soil @ anlsl sagall @ Ay disdal dmis goil 8 yanls] s2gall-@

-

L

| 85l Jar > ilgn

3 gdl ® oulsl gagall @

J
’e w \ N
A ray parallel to the | 9 A ray passing through 9 A ray passing through
principal axis is reflected the focus (F) is reflected the centre of curvature (C)
through the focus (F). parallel to the principal axis. is reflected back on itself.
syl ygaall jlgall glatdl | | s 854l lall gl 16530 jSyau lall lost
8)84lL ljlo yuSaiy | oyl 90l Blgo dadi Gle gusab

J\
Q | dlgguw blsall Cilogusy calel Jaiuw (badd dadl 3 cubain of :dauba) 558

s3gall alllsuc )giSall go Galudl yaili e

Through centre of curvature
- back on itself

dusd le pusaiy — oSl jSya hlo

Through focus — parallel
53dblle — Gjlge

: -
® onlSl sagall @ Guyc Gunlsi dmio sgil @ oualSl sagall ® auje dusdsl dmic sobl @ Loualsl sagall @ dupe Risulol Smis ol @ ._?,..:.4.:1.5| sagall @ Aupe diadoi amio goil @ aulSl cagall @ e dunidol dmis ggil
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Practice Questions
Ray Rules | d=i3l sclgd e dliwl

axis of a concave mirror, after reflection it

passes through ______

8lyall Lo iyl j92all Ujlge Siged glads bndu 13|
: i you pulSeidl xny Qs (& y2aall

concave mirror is reflected

: SE— —
o If a light ray travels parallel to the principal ) [ o A light ray passing through the focus of a

C F P
o the pole o the focus o back on itself parallel to the
= Lo e P sanl Gl
O e O o5 O Sarpe™ @) tenindtremior
2953l 3530 40S3ll §Sy0 g2 ©lyall al>

_ yuSel 8y2aall Ei}a.ll ug 8)31L jlal gl '

® auye dualel amis gadl @ aulSl gagall @ Auye auslel amis g9l @ Lauslsl sagall—o

o

- @ duys auslel anis sgdl @ .___.J.Ji-l.s.l ,__f,.‘..-g..ﬂ| ® auje auslol asis ,,jgni L] Lf.n.uﬁ.! .L__-g.w.g...n.” ® aurs duslel amis sq4] @ .L__-a._J_JfSI! d-—-E-‘:‘-“

o back on itself 0 away from the axis o curved o absorbed
| auwdi Lle ygall e sy (dgizo) (Laian)

(o A ray passing through the centre of xl (& A flashlight uses a concave mirror becau
|

curvature is reflected it can make the reflected rays :

_ ouSaiy Sl jSyay jlall gleddl dusiall dadYl Jadi g% 8,885 8lb OLASI 03k

AVYY VY
YIVYY

parallel
(d3jlgie)

at 90°

through the o scattered
90° dygljy

focus only. 5ilito
1 By3ll yuc (65sliio)

‘ o Which label usually represents the | ' Which point is farther from the mirror

in a concave mirror: C or F?
Tosle 8)8ul Jiay jo) | SF ol C :8y2d0ll lyall e sl (yuibadill

focal point?

cannot be
B o both are equal detaringd

e

OUizgluis Al agadi oy ¥

se

sl

Wisall joua) jol> Cuild dnduall 0m Cuags 13] elmahdyacademy.
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Physics G10

Image Formation in a Concave Mirror - Part 1
Jo¥l cjall - 8y=iall lpall 8 yguall 3

$8)guall (955 S

o Object at infinity
ylgidle sic g

Result / dauil
Xo=0 — x;=F

Image atF,
real, inverted, highly reduced.
«dygln (dududs F sic 800l o<
13> 3000

o Object beyond C
C 1ol 3530 30 32l @uuall

Result / dsuiill
x,>C — F<x<C

Image between F and C,
real, inverted, reduced.

C 9 F 4u 8y0:all (59S55

Object atC

)

Object

C yoSill 330 sic pusal

Image
X;p=C

Result / dauiill
=C — x;=C

Image at C,
real, inverted, same size.

Hint / auali :

In these three cases, the image is real and inverted.
Aygling duisdi> 5)0:0ll oSi (M YL 0im

(6]
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Image Formation in a Concave Mirror - Part 2 ﬂﬁ@

J

p
Case 4: Object between Fand C Result
29531 1S 309 8)5udl s panll e Image beyond C.
e Real.
¢ Inverted.
¢ Enlarged.
8ySo ©
dubifs> @
I il
(ber;gﬁg C) diglis o
N i
— ™\

("’-— ]
Case 5: Object at F
8y54l dic paunl

6)34lg b1,
]
]
i
i
I

— — — — - —- e s

tmage
(behind mirror)

L s
en mirror |
and F)

Key idea / duwlu¥l 35Sl :

Result

Reflected ravs are

Result

Image behind
the mirror.

Virtual.
Upright.
Enlarged.

Only the last case gives a virtual upright image.
Aaiss duadg 8)9.0 s 53>l Al baid

3l yall Lal5>
drong
daine

8510
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Quick Summary of Curved Mirrors

S5l e elaclus ill dogall doMall ) Lo 13Sag

(o Concept Map / palaall dhy)s

Concave error
b yiall 8150l

e Inwardly curving surface.
e Converges parallel rays.

® Can form real or virtual images.

Curved Mirrors

)

R

Comrex Mirror
diaaall 8lyall
@ Outwardly curving surface.

o Diverges parallel rays.

© Always forms virtual, upright
and smaller images.

E"
B2

E o3
3

=

-
o Comparison Table / dj;laall Jga>

N

® aujc dadol 2aio il @ oslSl agall @ duic Giaaled daio sosl @ Lanlsl sagall @ @i uadad anio sodl @ Laiils] sagall @ @we Biculal daio seil @ LSl sagall @ Awis duaudsl Gaio sail @ Leualsl sagall--0

Mirror Type Surface Shape Effect on Parallel Rays Nature of Focus Common Use
8lyall £g9i bl JS& &jlginll dnd¥l e ,u5l 584l dapb il plasiwl
A (il
Flashlights
Concave Inwardly curving | S Converges rays Real focus b AR
b)%io (Uslall i) :_““_*,,/ (dd ¥l gax) (duudi> 6,30) / egiall LS
asylall Llyo
‘ -
Convex Outwardly curving  —>---x.,  Diverges rays Virtual focus Vehicle side mirrors
diaoo (ol Liniy) - (Aol §jas) (awal il 6,5) dailadl il ylaall Ulyo
J
X, - “\
! i i o Image Formation in a Concave Mirror
¢ Remember! / ,Siill W  aymiall Byall b yguall (319 —
" Case Object Position Image Position |rmp Nature Ray Diagram ]
. allt sl 2Bg 3ygenll pasga 5 )gall drpd ands¥l abie
Cabs Falow M] Vjplio Auiyis C F
E Real, invertad,
- ; Object at C ALC ey — T |
O conve-anesor. M | @ 5 | — 1)
r
. e ObjectbetweenCand F~ Beyond C b A 5 P
o For concave mirrors: f 7 S Lo o A
: ; Object at F At infinity Real, inverted, "
o Real images are usually inverted. Tl 0 F e algillsis s .,,:s“ime dafgl> £
_ _ _ ' Object between Fand P Beind the mimor | Virtual, upright, e i
@™ A virtual image in a concave mirror PoF oy Shalldls | ol alndgelsl | € F )
. vhen the object is inside F. o P getind the miror | 1Bk uprigh, .t 1
E I; P aic Shallcils | aaaliighes.dluise ol €
iy 5 — = \

(8]
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33 Practice Questions
: e “ ™~ %
] Medium Level | buwgio giumo A\
]

: Adbuawgio diwl Gyl 2213 by L é T %
T 3 :
3 Which mirror is used to produce A concave mirror has radius of 3
7]"“ a parallel beam in a flashlight? Furvature 24 cm. Its focal length i:]}
i S LAl 6 djlgin dojs LY padius bl i ' : L
o b Wlolo dojo gliY ¢ e Syl iy Lo .24 cm LoygSi yhd i Sy dlyo | «
3 o Plane mirror / d&giuw 8l o 6 cm 5—‘
] :
: o Convex mirror / &3aw 8lyo o 12 cm _3
h o Concave mirror / éy280 8o O 24 cm 3
3 0 Cylindrical mirror / alghul 8lyo 0 48 cm 3
> / /3
fn If an object is placed at the centre If an object is placed beyond C *
5 of curvature of a concave mirror, in a concave mirror, the image 3
%“ the imageis ____ . forms 3
3 b0 &lyal 1gSil }S0 sic pu> @idg 13| Byadall sl ;6 C 2)15 pu> @i 13]
. 9% Bygaall Lo - 0955 8ygall glo 1
] o upright and enlarged / 6,iSo0g dlii=o o between FandC / C g F g .
3 @) realand samessize / ol pudig s ) behind the mirror / sl cals 3
D b
% @ virtual and reduced / 4)5009 dromg O tinfinity / algil sic E
% 0 no image / 890 (855 ¥ 0 at Conly / has C aic ;%

R —— | N — - S -

§ \( — Bt
o Which mirror always forms a o When an object is placed between :
1 virtual, upright, and reduced image? the ol and F in a concave mirror, j
: o = I i the image is <
J 1832009 Aiine duamg §)90 ils 0555 8o &y2iall slyall 5 F &ydally 8lsall (s s> pedgy losic | 2
o - .6 | s 3 L]
5 o concave mirror / 8320 8lyo Mo 3
i = o real and reduced / 6 21009 didié> 3
(;J o convex mirror / &30 f’l-‘” o real and same size / panll yudig dududs :
’ o plane mirror / d&giwo 8lyo o virtual and enlarged / 6pS09 duodg ‘
3 Exam tip / aueli: Focus first on the object position, then predict the image. 5
1 ol uslgll elmahdyacademy.com *
‘|‘ | guilg Iglolgs @ s3gall alllase /)9iSs L
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Physics G10

Practice Questions
Higher Level | kel sgiamo

o

N
A ray parallel to the principal axis

strikes a concave mirror.

Which statement is correct?
b ymito 80 s Luiyl j92all sjlgo gledd b 13]
Sdaumo bylus lé

o It reflects through F.

F 85840 lilo yuSois >

It reflects through C.
C 19530l 330 (o puSoly — g~ ——_
It travels undeviated. C

s Jl Cliog 13
Wi oy ilo

— S— — —

A concave mirror forms a virtual upright
enlarged image. The object must be :
631509 Aaino duang bygu0 bymiall 8lall Cuigs 1]
el 998 ol s

C i ‘|‘
___.______._ ol 1

atF C F

F aic

between the mirror and F

F g 8lypall o

—= /

duculol axis g8l @ .‘__..-:._-.:i5| sapall ® Qs dusalod daio sedl @ soiall sagall @ Aups dssdsd Asio gedl @ .__.:_.Jlﬂ Gagal

0000 ®|o

~

o reduced and virtual  diamgg 6 a0 |
.

® Qs Qo Ao soil @ paulsl sagall @ Auss dsculad daio ggsl @ pauwlSl sagall @ Qs

Byl g3 paduy
It forms no image.
)50 1§53 ¥ 19
N
Which statement about a convex mirror
is correct?

Sdausuo diaall 3ljall oe 8yl ‘

It has a real focus.

_____ —
dufiud> 6)8) lg) y
It converges rays. —_—
daddl gasi 0 e
It forms virtual images.
duadg hgo 995
It can form real inverted images.
dygliio dudid> [yguo (3T
S\

%

An object is at F of a concave mirror.

What happens to the reflected rays?
dnil Gang 13ks & xaio blyal F 85341 sic puw> 0§ 13|
fdwSaiall

They meet at C.

A

C aic il =
They become parallel.
Ajlgio puas
They meet behind C

B
the mirror.

Blyall als 8l
0 They are absorbed.

o In a concave mirror, which pair of image
properties is always true for real images?
SLAsls duduinl ygall iy sl 293l bo byeiall 3lyall 5
o upright and virtual
o inverted and real

o enlarged and upright dxi=og 8550

dudldgg dlaiso

dudufisg digld

o \

L ‘
) Juolgi 10
8224963 ‘ .

N / —

£l3adll 5o 5201 1ig) a3 Hials Caowel oI !jlian

Which everyday device commonly uses
a convex mirror?

S @30 810 pasiiun o9y jlg>
2o 8130

SLELS Lusle

8)laual) duil> 8ly0

makeup mirror

flashlight reflector

vehicle side mirror

microscope Mo
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Practice Questions
Higher Level | kel sgiamo

o

N
A ray parallel to the principal axis

strikes a concave mirror.

Which statement is correct?
b ymito 80 s Luiyl j92all sjlgo gledd b 13]
Sdaumo bylus lé

o It reflects through F.

F 85840 lilo yuSois >

It reflects through C.
C 19530l 330 (o puSoly — g~ ——_
It travels undeviated. C

s Jl Cliog 13
Wi oy ilo

— S— — —

A concave mirror forms a virtual upright
enlarged image. The object must be :
631509 Aaino duang bygu0 bymiall 8lall Cuigs 1]
el 998 ol s

C i ‘|‘
___.______._ ol 1

atF C F

F aic

between the mirror and F

F g 8lypall o

—= /

duculol axis g8l @ .‘__..-:._-.:i5| sapall ® Qs dusalod daio sedl @ soiall sagall @ Aups dssdsd Asio gedl @ .__.:_.Jlﬂ Gagal

0000 ®|o

~

o reduced and virtual  diamgg 6 a0 |
.

® Qs Qo Ao soil @ paulsl sagall @ Auss dsculad daio ggsl @ pauwlSl sagall @ Qs

Byl g3 paduy
It forms no image.
)50 1§53 ¥ 19
N
Which statement about a convex mirror
is correct?

Sdausuo diaall 3ljall oe 8yl ‘

It has a real focus.

_____ —
dufiud> 6)8) lg) y
It converges rays. —_—
daddl gasi 0 e
It forms virtual images.
duadg hgo 995
It can form real inverted images.
dygliio dudid> [yguo (3T
S\

%

An object is at F of a concave mirror.

What happens to the reflected rays?
dnil Gang 13ks & xaio blyal F 85341 sic puw> 0§ 13|
fdwSaiall

They meet at C.

A

C aic il =
They become parallel.
Ajlgio puas
They meet behind C

B
the mirror.

Blyall als 8l
0 They are absorbed.

o In a concave mirror, which pair of image
properties is always true for real images?
SLAsls duduinl ygall iy sl 293l bo byeiall 3lyall 5
o upright and virtual
o inverted and real

o enlarged and upright dxi=og 8550

dudldgg dlaiso

dudufisg digld

o \

L ‘
) Juolgi 10
8224963 ‘ .

N / —

£l3adll 5o 5201 1ig) a3 Hials Caowel oI !jlian

Which everyday device commonly uses
a convex mirror?

S @30 810 pasiiun o9y jlg>
2o 8130

SLELS Lusle

8)laual) duil> 8ly0

makeup mirror

flashlight reflector

vehicle side mirror

microscope Mo
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Image Properties | Liyall (9 ygall yailas

ol 8)S8)1 0gés Lileo iss

Plane Mirror | Convex Mirror W Concave Mirror
dygiuall 6l yall daall 8lyall 6yndall 8lyall
Image always: ) Image always: Image depends on
: E;’:};‘lt :::2 : Eg:?gatlmt ﬁ the position of the object.
e Samesize 2>l diglus e Reduced 8y00 il gogeiialc
Za
£ !
Object Image | =
(virtual)
Bt | ;
Plane mirror Convex mirror
__ (virtual, upright, reduced) |
@ Mirror Type Image Type Orientation Size Key Point M
8l5all g9’ 8ygall £93 8yguall olxl paall duwlwl doglas
Plane (Lgiwo) Virtual (duang) Upright (daisa) Sam,,?;_,‘r’;zfm Always
Convex (435x) Virtual (dsag) Upright (dlxiso) R;"‘!“‘:Ed Always
. . Depends on
o Real or Virtual Usually inverts Reduced / Same / Enlarged . =
Concave (6yxd0) - G " e i B . object position
i (6y2do (duadng gl dududs) duglie Wile 880 [ dugluwo / 8yua0 Qs ‘I|| aﬂl; ole saisj y
/ Memory TiP Bs "Jﬂ ga-odl del.:.g.:;gIS.:Jl &0 Glull yasli i
| - . Mirrors H
Plane = same [ pall yudi = digisall | '--”J;nJI
Convex = smaller L 0l = daall [ Plane J e [ Concave J
Concave = depends Sais = 3isiial o . e
(think “C” for."Cases’)/ [ cimis iiims st Virtual Virtual Depends on
: GeforaailClge) Upright Upright object position
\ : Same size Reduced il
dlaise \dromg dlains dwamg e Jaie]
aaal) daglue 8 a0 Eudl 2050

Check Your Understanding clags yis!

]

0 An object is placed between
the focal point and a concave
mirror. The image is:

A) real, inverted, reduced

B) real, inverted, enlarged

C) virtual, upright, enlarged
D) virtual, upright, reduced

A convex mirror always

produces a(n):

A) real, enlarged image

B) virtual, upright, reduced
image

C) real, inverted image

D) virtual, inverted image

The image formed by a
plane mirror is:

A) real and inverted

B) virtual and upright
C) real and upright

D) virtual and reduced

i 9

i Ladls @awall lpall

820 ly0 plug )3l G pu> pudg
%Byguall Sliis o Lo

-

2 T \
Which mirror is commonly

used as a rear-view mirror
in vehicles?

A) Plane mirror

B) Concave mirror

C) Convex mirror

D) Both plane and concave

gyl 8lyaS Bale pasiud slye l
Sl pall usm.:ri:dij

b i guilgll
b
08224963
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sobs> dglas §ymiall sTpall YL g by Lo
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Key positions on
principal axis:

Concave mirror | '

RS 0 - Qs s i 6240 850
duwlwil gblgall C 3
. ..._.‘. Wl ng_” uJ-"- Centre of curvature Foc_altpaint
— - 1953l S0 6541 N
l_.f‘— Bi i 1 L ;. ™ I.-’ W i . i
o Object beyond C e Object atC | Ohxe:::t hﬁt:een | o Object atF || Ogi’fltdbe?“'“" |
[ N X an a mirror
. Ul jSpo 215 | 19541 jSp0 Aic I e 55641 Ai 4
|| R a el el 10 o bl sic gl Syl o sl |
' 6y94lg olyallg
F < Xg < C Xo = r ]
= o
T — 1
C Image
? . (virtual)
Image is: Image is: Image is: Image is: Image is:
g e At infinity ? 5
e Real (duii>) e Real (duii>) ® Real (duud>) (@ulgitl sic) e Virtual (dwag)
e Inverted (dglio) ® Inverted (dgldo) ® Inverted (diglis) | o No clear image e Upright (d).iso)
e Reduced (5;5.00) e Same size ® Enlarged (5150) onascreen e Enlarged (55.50)
(o2l dygluss) duolg 8)g40 ygsii V)
F 2 (bl e
- - . o & - ay w - -
Memory Tip: :dolell saclall jS35 .,;Jgn]l dllauc jgisall 20 (Glull yasli Sl
© e Outside C — Real, inverted, reduced Concave Mirrors
13 . 11131 (6200 duglin i« C 2405) oyniall Lilpall
> E ® AtC — Real inverted, same size | |
p R\ i) T (@ | @ (0 ) 6
L Jainig yuSi 6yguall | @ Be[twee:;l:and F —> Real, inverted, X >C || %=C |F<x<C|| x=F xo < F
; enlarge
(e gl i F 9 C o) A eal Real 1 Atinfinity Virtual
® AtF — Image atinfinity e P A | (ol sic =
Inverted Inverted Inverted Upright
(sl sic &gl — F si) diglio aglin diglio e atsia
® Inside F — Virtual, upright, enlarged Reduced Sa_miusi;ze E"[’”EE'-" | G900 gesi A Enlarged
(5,080 idlnizs .duang — F J5b) 5 )00 U9 | 850 d=udlg 815
Check Your Understanding lags pisl
An object is placed beyond C 5 An object is placed at the An object is placed between o A concave mirror produces a
in a concave mirror, The image ; focal point F of a concave F and the mirror. The image is: ! virtual, upright, enlarged image
i5: 5 mirror. The image is: ' : ; Where is the object placed?
A) real and enlarged ! A) real and enlarged A) real and inverted A) beyond C
B) real and reduced 5 B) at infinity B) real and reduced B) atC
R | : C) wirtual and upright C) virtual and enlarged | C) betweenC and F
e D) real and reduced D) real and same size j D) between F and the mirror
Ogs A |  F 830l aic £oudon aus | Blplig F 84l b fgedg0 > | dlsine . diosg 690 b yade 810 (9<i
igall fgilo 10)gll £oila | Toyguallggile | Fouusdl paogs (ul .0 4809
| | puilgll https://felmahdyacademy.com
] = &
) ) Joolss s3gall dlllauc /5giss

24963
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[ ,._,.n.pl.‘ii S2gadl

) 3

Convex Mirrors | aaaoll l,gl

Real-Life Uses and Ray Diagrams | dsa)l clhbhiog dssdlgll lolaiiwl

dsuwlgll &gyl O 8asio dysnoll 8Tyl du pgii ko les

Ray Diagram (Parallel Rays)
(dujlgio dnbl) AVl hhie

o Parallel rays reflect and diverge.
Their backward extensions meet at F
behind the mirror,

el guSeil &jlyiall dadil
Bl pall Al F sie a5 aill Lgilslaiol

—

= e

(ole puus) dabll hhio

Image

reduced)
5)gaall

(6800
o Rays diverge after reflection, but their
backward extensions meet behind the
mirror to form a virtual, upright, reduced
image.

Lgilslaiol 58 eqpulSidl sy Ackas sl
«deodg 0)gu0 Ugs.d ﬁl).n“ wals L__,n.d.?i.gl:dl

.0 _}.ﬁ.na ;i].ﬁ.u |

.

{virtual, upright,

Ray Diagram (General Object) |

vilaing (duomg) |

~

Real-Life Applications | duelgll Ll (o ilolaiiwl

Rear-View & Side Mirrors
in Vehicles &,ilalg aalall gyl blyo

Security & Surveillance Mirrors
dsdlyallg Goll Lo

Give a wider field of view, upright
and smaller images.

dlaino |jg0g @uwgl 1) Jlw ks

Used in shops, ATMs, and parking lots
to see a larger area.
Sl l.leaJl 55a2lg yoliall o PANLW

~

d |
Main Idea | duwlwil 8,54l

A convex mirror always forms a
@ Virtual image (dwoag)

e Upright image (daiso)

® Reduced image (6yua0)

8501 (9955 Lasls duasnall 8yl
0yua0 dlaiso cduodg

e — =
Why Wider Field of View?
| Suwgl &g Jlowo I3lal
| @ Convex mirrors curve outward,
so reflected rays spread out
(diverge). This allows the mirror |
to show a larger area of the |
surroundings, giving a wider
field of view.
aelind 2yl o dyanall 8l all
dyéy oy 130y (dumSaiall dbil
Jo i dbnall (o gugl dihis ‘

 gavgl 415) |

e wider field of wevg 1
gawgl &) Jlao |
® reduced = §,0.00 |

@ virtual = dng
S

i

Key Words I dago wlals

Note | dbsie
Objects in mirror are smaller.
20l (955 8ipall 9 plus Ul

-8 yuang &mgl dihio dy§y )bl t.ﬁ.'ilg.ug
' _f;- Memory Tip: hlh.ll T s>gall alllauc ;9iSa)l 2o Galwll yadli Jlai
Convex = wide ﬁew; dsuwlg ds§) = danall Convex Mirror
small image ? n}f_"mn 39100 ,',/[ ' dsanall ol
Th:_nk e “CVS" Su Image Type [ Orientation | Size Use
€ = Convex C= dane 890l gi 8 quall olail J @2l pladiwyl
V = View (wider) V= gugl ‘d__I 5 | = T ' ' — — ———
$ = Smaller image 8 =kl o ‘ Virtual Upright Reduced Wider field

) Check Your Understanding | clags yi|

A convex mirror always

0

Images in a convex mirror

Which of the following is a

Convex mirrors provide a
wider field of view because
they:
A} converge rays
B) reflect rays parallel
C) diverge reflected rays |
D) form real images

asilitl] Solal sl o ama Sl o gl | .

lgill E.a.-.lgl asgy Jlowo duazall leﬂ”a.l.uj

produces a(n): are usually: common use of convex mirrors?
A) real, inverted image A) enlarged A) shaving/makeup mirror

B) virtual, upright image B) same size B) solar furnace

C) real, upright image C) reduced C) rear-view mirror in a car

D) virtual, inverted image D) real : D) telescope

Lails asamall alyall s Eole & Al ' | . .

aE o ii 3 eSd m_t: aaall8lyall 8 pall | Sl lall |

o Ltk QHul._..-.uthI -
i yudly Juolgi 14

— W T-ET

mtps {hwa.me/message/KKEP2SIXY4BUK]

DA G olklat
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[ geealsi gagall

8 miiall sl 1> ago Gaubai ] Likogs ol

Secondary

] .’"o Gregorian Telescope | $)922,2> wgsuuli

Primary concave mirror

concave mirror dass I 8 ymiall 81yall
dogiltll § ysiall 6] yall i
Parallel rays
from distant > Eye / Viewer
objects anliiall / guell
- -I o T 1 el
Ajigho Azl | 1 D
by plusl 0 F
e i
Focal point
694!

o A Gregorian telescope uses a large
and a small concave mirror.
6,280 8l y0 30 51922)> Sali (5950
.0 190 0200 6l yog 6308
e Parallel light from distant objects
reflects from the large mirror toward
the focal region, then reflects from the
smaller mirror.
bausll plus il (o dijlgiall dedVl uSais
881 dilbnio gai dgaio 8yusl 8l yall e
B psuall 8lyall e yuSais ol
e A real, upright image is formed for
the viewer.

A Livall dlaies didads b0 (980

Defects in Concave Mirrors | &,2iall Llpell wgus

L

v

A

- Mirror

i e diameter
C F ki
» 8l 5all

Yy v

J

Spherical Mirror

Radius of curvature

ol
1

(429,5)
 — . _ :
()7 memory Tip:
@
Gregorian telescope
= two concave mirrors

= real, upright image

Which type of telescope
uses a large and a small
concave mirror to form a
real, upright image?

A) Refracting telescope

B) Newtcnian telescope

C) Gregorian telescope

m -t~ felescope

QR i yaslgll
i yuily Juolgi
101508224963

(think “Big then Small"). | | ("5 \utu0 a5 8 yuS” )S33) [

o Check Your Understanding clogs juisl

In a Gregorian telescope,
parallel rays from distant
objects first reflect from
the large mirror to:

A) the eye directly

B) the smaller mirror

C) the center of curvature

D) outside the tube

P

Spherical aberration occurs because
the light rays do not converge at a
single focal point, which makes an
image look fuzzy.
ddgall dadll oY g sl lyaoVl Saay
Jaay las (6aslg diyd dhaii S gasii Y
daublg e 6)guall
Spherical aberration occurs for
spherical mirrors but does not occur
for parabolic mirrors.
dagyS)l Llyall 6 (59ySUl SlyauVl Erany
«aislsall Llyall ;8 Gasy Vg

The aberration can be reduced by

10550l 3hnd Laai reducing the mirror’s diameter relative
Parabolic Mirror tnhlfsuradlus of curvat_u re. _
(dialsa) Juldi (3apb e 98l Blpaoyl Judas pSay |
29511 35 wiua ] A Slyall 3l
: BasJl yuu sagall alllase ygiSall go @il pails s
._ Gregorian Telescope
819292 wgSuuli $)922)> gSauli
- oliy=io gllye = Two concave mirrors [ Spherical Aberration ]

Real, upright image
auiso dadads 8)gi0

Occurs in spherical mirrors
only (not in parabolic)

baité 1981 Llpall 5 Sany

]

Spherical aberration in a

A) all rays reflecting at
different angles

B) rays not converging at a
single focal point

B 6 @ iy

concave mirror is caused by: |

C) the mirror being too small
D) the object being too close

(diS18all 6 Lany Vg)

Which statement is correct
about spherical aberration?
A) It occurs in spherical mirrors
B) It occurs in parabolic mirrors
C) It can be completely removed
by increasing the diameter
D) It does not affect image clarity
https://elmahdyacademy.com
sagoll alllae /)giss

dujc Auaddsi duais 58l | auleill clyps | lﬂ,a._:.llSi Sagall
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Applications of Mirrors

Llyall léwdnai
sauac ©Vlao (6 duogl Ll 6 blpall pasius

[ o318l gagall ) 1

g

Shaving/Makeup Mirrors
Jaaaillg adAall biyo
¢ Give an enlarged, upright
image when the face is close
to the mirror.

5uSog dlains 8)guo el
Dentists’ and Doctors’ Mi;ra_rs_
elbilg Gliswll clbol Llys

e Provide an enlarged view of

teeth or internal body parts
for easier examination.

dlggu 880 5)gu0 i
paal| eljnl gl Gliswll yand

(2

/@™ Vehicle Headlights
asolo ¥l SUS o)l aubiao
e Bulbis placed at the focus

so the reflected rays become

parallel, producing a strong

beam of light.
894l Jic 2luasll 269

@ jlgie dwSeioll dzdll auaid

g3 cgu6 o> iy lao

P

/4 Solar Furnaces
duuauil ¢lpoYl
e Concentrate sunlight at a single
point (focus) to produce heat.

Eulg&]ﬁﬁi?ﬁ puasidl £gub gani
Alle 0)ly> 21y (5,941)

¥

Telescopes and Microscopes
yalaally ligSualill
e Large concave mirrors collect

and focus light to form clear
images of distant or tiny objects.

eguall jSyig g0 6)uS §)=io Lilje
8l plus W duslg yguo (gSi)
Jas dadall f

(1

= T 3 ™
Concave Mirrors (Converging Mirrors) Convex Mirrors (Diverging Mirrors)
(squal) d2o20) 6ymball Llsall (cquall dd)d0) dyazxall Lilyall
e = B

Vehicle Rear-View and Side Mirrors
Sl yall duilaly dalsll 31 Ulys
e Give a wide field of view.

® |mages are upright and
smaller than the object.

-guly d1g) Jlas s
pusall 0 80l @aiso gl

Security and Surveillance Mirrors
asdlyall ol Ly
e Used in shops, ATMs and
parking lots to give a wide
field of view.
e Help see a larger area to
improve safety.
Slyall 3jg2lg yobiall 6 paiiug
.gulg &19) Jlao cllacy Ladlgallg
jjeil Sl dahis &) Lo sclus |
do |

Shop or Parking Mirrors
Ol luwsl| aBlge gl yoliall Llpe
e |Installed at corners and
intersections to see more area.

® Provide a wide field of view
with upright, smaller images.

d19)) Clablaillg Llgjll sic piagi

S ddhio |
dlaiso [)g0g guly 41§) Jlaw Lhasi
puusll 30 yiuolg
sagoll illll.‘lg.: J9isall &0 Gladl yasli Jllei
—— [ Applications - m . o)
Concave Mirrors | —iauhdl s Convex Mirrors '

Key Idea:

Concave mirrors can magnify
nearby objects or focus light.
Qi plusa Ul 5483 ol Sy 85280l Lol
i LB sguall gan ol

Check Your Understanding clogd i

Which mirror is best for
shaving or makeup?

A) Plane mirror

R Cnnvey mirror

nirrar

ave and convex

the field of view.

as side mirrors in vehicles?
A) They magnify the image
B) They give a wider

field of view

D) They focus light

Why are convex mirrors used

Convex mirrors expand

awly ) Jlao Gass sl Ul

C) They form inverted images

daazall Lilpall

® \ehicle rear-view and side
mirrors ks pall Llge

& zdall Ulyall
Shaving/Makeup mirrors
Junaillg dallagl Llys

Dentists’ and doctors’ mirrors

Vehicle headlights ® Security and surveillance

Glgyall aubas mirrors dulpalilly colll Lil e
Solar furnaces ; :

dguaadll glall ® Shop or parking mirrors
Telescopes and microscopes wadlgall gl joliall Ll

selaally Slpglwdl] 5 |

In vehicle headlights, the bulb
is placed at the focus of a
concave mirror to produce;
A) a magnified image

B) a wide field of view

C) parallel rays of light

D) a reduced image

Which application uses a
concave mirror to collect and
concentrate sunlight?

A) Rear-view mirror

B) Security mirror

C) Solar furnace

D) Shop mirror )

"

00 @ oletat
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Master ComparisonTable | Liyoll Jolidl Jgaali
Plane, Concave and Convex Mirrors | 5yeiallg dianallg dygiuall Lilsall

Mirror ' f Xo X; m Image Characteristics |
Gl | elilaml | eeollespo | Gmaliades | sl S
| " : " Virtual, upright,
Plane I Putsit;ve Ne{gfgwe P;s;tl;e sl .
(dugiuso) dlaine «dong
g0 il 1290 aanl) digluse
Ya 5 C Positive Negative Real, inverted,
0 (+) (Im] < 1) reduced
C oo S W7 | 600 dyglio \dudubs
X: =C Positive Negative Real, inverted,
D) (+) (lm| =1) same size
C aic wusga el p2all diglas .diglio \dubin
Concave Positive Positive Negative Real, inverted,
(3)so0) (+) F<x,<C +) (Iml1) bl
1390 CoFyu 590 b 6150 ydiglio \drfsdn
= No image e
Xg=IF 5 . lfnage at. m_ﬁmty
F aic il Sl Sy90 953 ¥ 4lgidll sic 5,9l
x. < F Negative Positive Virtual, upright,
= (=) (Im] >1) enlarged
F oo Jal e A 311Sanal im0 Gsang
| Negative Positive Negative Positive Virtual, upright,
! f? ¥t ( ) (+) =) (Im] <1) vl
Key Symbols | duulwil jgoyll Concave vs Convex | dianallg 8ydall
f Xo Xi | m Concave (ojrie) | Convex (dax)
Focal length Object position Image position Magnification -
(51841 a=ull) (pasall guaga) (8)9:ll gidg0) (puusill) ; >
f>0 Measured from Measured from _ X | - _ --
for concave the mirror the mirror m= 'f F ™ R
(5s2ioll 390) || (shsall 0 ulis) (8lsall s uldy) . ,“h - )
: Real image (+) m > 0 : upright :
fmf,::rg,ﬂ " f?:';;:!t?:'ermr Virtual image (-) “”’*""'“ Converging mirror | Diverging mirror
@all ) || (cagodhallple) | 750U || <O (s}l gasi) dadidl 3
Memory 'np: sagall alllasc yoiSall go @aludl yadli Jlei

" e \ ﬁ/( Mirrors ]\
Concave = Converging asbill geai = 5y=iall 4 L

: Pla | — c
(think “C” for “Collect”)  (Collect) dals) C Juii) Lphus | Cﬂfff.:'“ { g ]

= D . Ty | e A ] Image always: Converging mirror Diverging mirror
‘?4 C_DI'IH:‘EH" DI:EI"gI‘ﬂg" I a5 =q I Virtual, upright, Pf?d“'ﬁf,s real or Image always:
X9, (think “V" for "Vanish") | (Vanish) dal) V Ju3) ‘same size e Virtual, upright,
Lails 8)guall object position re:iuced
dlains Aiamg g dadill goad _ asaidll gyai
; paall dsglus dsang ol duduia |yge0 dsamg ails by0.0ll
Check Your Understanding | ¢logé yisl guiligtin (il ikon o,
A concave mirror produces a real, udafs b i i bl A convex mirror always A plane mirror forms an image that is: &
A0S0y 05 Bkl QAL QLR ¥ g
ir;‘verteld. rec:uced_jmage. Where is S aussll gudgs {H]_ dyiunng dsglas produces a; A) real, inverted, rediiced
1he GRact pieged CqFou A A) real, inverted image roviis Lals dasaall 8l B) real, upright, same size
A] Between F End{: = E.] real upnght image L A R . 7 F
B) AtC C iic B) 0) v ru:m welitimage ‘zﬁlﬂ-o‘f.y?.,n:-?_lgﬂ A) C) virtual, upright, same size
. C} E‘E‘?ﬂn‘d C C a0 ,.'Lll:li C} D I l‘ ; edi Gjmw;ajw E] D:I' Vfrtua1. Ir'IVEI'tE‘:!. E"nlafgetd- ) ;
D) Between the mirror and F : ) virtual, invertedimage g).00 duang 590 C) g
F g élpall gu D) B LR
s uH diglio duabg &g D) ¢ Dymms diglis ddias A)
: ) paall Gsghua dliise i B)

panll drgluse dlains dung C)

— — S — bpe dyglio duang D)/
A E BQR il ailgll https://elmahdyacademy.com
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bhuugio (s9iws - wujai dxdua

g5 bglas Lingd i) M

Which statement is always true
for an image formed by a plane mirror?

| aigSiall §yguall Lils dxumues 6jlc sl
Sdugiaall 8l yall 8

Real and inverted
| wgldog uain>
B) Virtual and upright
dlaizog diaing
C) Real and upright
dlainog dudia>
D) Virtual and reduced
6009 dindg
A concave mirror produces a real,
inverted image when the object is placed:
Loaic diglao duiub> 6)guo Hosi 6 miall 8l woll
sl giogy

A) Closer than the focal point

834l (yo 8l
B) Between the focal point and center
)93l jSy09 884l Gu
Beyond the center of curvature
1953l jS1o (30 a2yl
D) At the focal point

0384| aic

¥ | e Telescopes use large concave mirrors to:
| tdal 30 8)uS 8ymio bl OlgSulill pasiwi

A) Produce a wide field of view
aulg 4g) Jwo Sle Jgamll

B) Magnify and collect light
cgall goog pusil

C) Form a smaller upright image
dlaizo yol 8)g.0 Zluy

D) Reflect light without focusing
1S5 09> egaall yussl

A concave mirror is commonly used

as a shaving/makeup mirror because it:

:0Y Jaoxdl/a8Ma 81 jeS dalc 6p2iall 6] ol pacind

A) Gives a wide field of view e
auwlg &18) Jlaw Lhsi '

B) Produces a magnified upright image
when the face is close R\
L8 a2l 095 Loic Aaino 650 8,90 s \\

C) Always produces a reduced image
6ysuan 6o Ladly Llosi

D) Forms only real images

wiis> (g0 hds s

A convex mirru; alway_s pr;:duces
an image that is:

1095 890 Ladls i daxall 8 ol

A) Real, enlarged
04509 dufud>

B) Virtual, upright, reduced
8 o0 dliiss dodg

C) Real, inverted
agliog dufua>

D) Virtual, inverted, enlarged

6180 «dyglin diodg

Rear-view and side mirrors in vehicles
are usually:
0ale §oSi WS pall L8 dualillg duildl bl pall

3 =

A) Plane mirrors
dygiuo bl

B) Concave mirrors

oyméo Llys

Convex mirrors

dsazo Llpo

D) Both plane and concave
20 8 miog dugiuo

" OBJECTS IN MIRROR ARE
\  'GLOSER THAN THEY APPEAR )

Spherical aberration occurs because
of the spherical shape of a mirror, which causes:
8l pall (598Ul JSuidl s Giazy (598l Bl
10l g
A) All reflected rays meet at one point
8aslg dbndi 9 Laili dwSseiall dedil gi0o
B) Reflected rays become parallel
ajlgio dwSsioll dnd¥l pua
C) Reflected rays do not meet at a single point
baslg dhndi 8 LAl ¥ dwSsioll dsib il
D) The image is always inverted
diglan Lajls (955 6)guall
Which mirror is best for security and
surveillance in shops and parking lots?

A dsblallg ol yaeY sl o 810 ] g
SOl Ladlgog oliall M6

A) Plane mirror
gl 8l 0
B) Concave mirror
6)R00 8l 30
C) Convex mirror
&0 8l o
D) Both concave and convex
2o dyaxallg & yméoll

Memory Tip:

; E ' choose
)8
R ol guilgll
il yuilg Juolgi
508224963

s el ME/Message/KKEPZSIXYABUKL

Sagall alllase ygiSall go Guluwll paili Ll
Plane mirror: virtual, upright, same size.
ol diglue Jdlaios diomg sdygiuwall

Convex mirror: virtual, upright, reduced.
JByfune dlaies duame Al

Concave mirror: depends on position.

sl gibge Lle uodss b yeaall

OO ol

Convex mirrors; wide field of view,
-purdg dsg) Jlae dyaoll Ulpall
Concave mirrors: used in telescopes,
headlights, and shaving mirrors.

aliligSulill L8 pasiuas tbyadall Ll
wafdsdl blpog draloll aulaall

Spherical aberration: rays do not meet
at a single point.
baslg Al b aili bl ngg)Sll Lalmdill

https://elmahdyacademy.com
$agall alllase /ygiss
dwje duaulni dais sodl | auleill cdlus | aualsl sagall
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Physics G10

)

Challenge Questions and

daslgill dxinill dlayyllg ganil dliawl

A small object is placed 10 cm
in front of a concave mirror with
a focal length of 15 cm.

What type of image is formed?

A) Real, inverted, reduced
B) Real, inverted, enlarged
C) Virtual, upright, enlarged
D) Virtual, upright, reduced

o

In a Gregorian telescope,
why is the small secondary
mirror placed outside the
focal point of the primary
mirror?

A) To form a virtual image

B) To reduce spherical aberration
C) To produce a real, upright image
D) To make the telescope shorter

A ray of light parallel to the
principal axis is incident on a
concave mirror (as shown).

What happens to the reflected ray?

-
e e il v e i
C B

A) Passes through C

B) Passes through F

C) Reflects parallel to the axis
D) Diverges away from the axis

Vgl &S0l agél
o Hall 5o gyl @
698l clleauw ligd
ldalisall aliawdll 8

—

lganill jal> cold ddslul Sladall cuags 13)

(2

A0y Lle g6 puus pubg
6y=io 6l olol 10 cm
15¢m $)4 2y
SaigSiall 5yguall g9 Lo
0ysuae «diglie (dududs A)
680 «duglio «dudsds> B)
880 dlrioo dsang C)

8ypmas daine diasg D)

o

119207 wgSauli ;8
o pusuall dsgilill 8lyall gusgi l3lal
Seaaaiyl 8150l 8)81)l 2515

deodrg 690 (peSil A)
59,5801 Bl =il Julai) B)
dlaies dadids §)gu0 2y C)

podl gSuulill Joa) D)

Which mirror is most suitable
for use as a rear-view mirror
in vehicles?

A) Plane mirror

B) Concave mirror

C) Convex mirror

D) Either plane or concave mirror

=,
\

plaaiwill cuwidl o 6130
TalSall L8 dsalall dsgyll é1jos

digius 810 A)

8)2do Ei;.n B)

a0 8l C)

8y280 gl digiwo dis0 Lo D)

Which change will help to
reduce spherical aberration
in a spherical mirror?

A) Increase the mirror diameter
B) Decrease the mirror diameter
C) Use a larger focal length

D) Use a convex mirror instead

Silgo g glos bauwy | The diagram shows an object
8)milo By Lo udpl joaell placed between C and F of
(JSEdl Lo las a concave mirror.
& wSsiall lLu” " v “: Which option correctly
: ¢ S describes the image?
Object
IO, -
C F

C nueyou A)

~ F peyey B)
s920l Ljlgo yuseiy C)
s900l e busy acliy D)

$3gall alllauc jgiSall a.a Gilwll jadli JJlei
!

A) Real, inverted, reduced
B) Real, inverted, enlarged
C) Virtual, upright, enlarged
D) Virtual, upright, reduced

Reflection and Mirrors )
Liljallg yulS2ilI

1‘ Gregorian Telescope

—N

519202 HgSuwl

Spherical Aberration
&gl Llyailll

e Occurs in spherical

.

Jul5 e ackuy yu5 1
Sayg Sl )l 6 9580l Ol

8lsall s 83U A)

10l Juli B)

2SI 33 395 plazinl C)

U3 o Yy dyano 8lp0 pladiwl D)

legdg0 laws JSil aogs
63280 8130 plol F g C
dyguall uﬁmﬁ‘ﬁljwlgi
fawo JSiuy

by dyglio duigio A)
by digglin duish> B)
680 dl Nime (dualg C)
5y8ua0 (d)rins (dssag D)

o

[

Applications
Slagdill

]

Uses two concave mirrors.

« Small secondary mirror

is autside the focal point
of the primary mirror.
Produces a real, upright
image for the viewer
Cpipmin Gailis pasiuy @
bptall dgillll 5l all (gt ®
syl 8 gall 8841 25
dlaino dufiadis bjqu  Jamy ®
asldell

[ Plane Mirror y Convex Mirror W ' Concave Mirror
| agiwallsipall || apaslldhell | 8sasall 81all J
Image depends on
the position of
| the object.
Image always: Image always: - '
* Virtual e Virtual gt
e Upright e Upright A i
* Same size ¢ Reduced Real or Virtual .
Inverted or Upright
Lails 8)qull Reduced / Same / Enlarged
Sty e duang gl duiui>
dlaise © dyieo of diglin
byao ® 585 [ duglue [ Bpsuns
ol
lgs
" 63

D0 @ olelab

Rear-view mirrors
o Rays do not converge (Convex)
at a single focal point asblall &gl Ulgs
» Reduced by: (dsaan)
* decreasing diameter
(smaller mirror)
* ysing a parabolic mirror
(no spherical aberration)
Aigyill Llall 6 Dasy @ Telescopes
Baslg 5)5s 0 gasii  ambile | (Concave mirrors)
” “douly Jye | & ;
(iual 3] ot 1135 @ "_‘tﬂg‘f‘“‘m'
A p 6l plaslusl » {Hh.ﬂ-lﬂ I.'__IJ..\'.‘J
-t.sag'pii Sasg )

https://elmahdyacademy.com
s2gall alllasce /59iss

danye dsaudel daio s9bl | palsdll slys | Lasalsh sagall
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Physics G9

2

g N\
1 Which of the following is true about plane mirrors?
T4 goall Ul pall dpills rasia b Laa gl
’ T llar 5 3l) Wy [ B cage gl by
h The focal length is negative. ] The focal length is positive. | My answer:
C AU A g5 Wany li- ddda g (9$
Their focal length is at infinity. | | |~ It forms real images.
\ S
e \

If the focal length of different mirrors of different types is given as follows:

) gaill e g gall B AakAL Ll sl (g )3 2aall glac) 513

mirror (1) f>0

mirror (2) f =

mirror (3) f< 0

Which of the following represents the correct choice of different mirrors

according to their focal length?

Tgs aldl) (g sl nl fas Adliaial) U jall asual) LAY (Jia) 4591 (3 o

' AP B
A Lgiua 3 g4uiaa2 95 ka1 B bada3 g4uaa2 g4l
1 concave, 2 convex, 3 plane 1 plane , 2 convex, 3 concave
.4 P
r = = N [ 5 = My answer:
C Agia 3 95 p8a2 g4aaal A3aa 3 gAygima 95 plal
1 convex, 2 concave, 3 plane 1 concave, 2 plane, 3 convex
LS 7N
.
p

'\\

3  Which of the following cannot be an image formed in a concave mirror?
95 jaiall 81 yall B 4igSial) 5 yguall cilina (0 01985 O (Sas ¥ I (3 )

(21)

@) elmahdyacademy.com
& sagall dlllaus /)g3ss

r A A4LA 5 5 juaa | B dlXina g § s |
Reduced and virtual enlarged and upright My answer:
\ _z
r 4iia g b juaa ( D a5 s \
Reduced and real _ enlarged and real
5 s
Ulao ullei
3 WhatsApp QR pao)

I
edl

palS] gag
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Physics G9 | —

2\, Reflection and Mirrors Questirs

form a virtual enlarged image?
$40LA 5 K3 ) g 3 yaiall B yall A & oS5 AMEN VAN (1 (5 A
o .

f The object is at a distance greater " The object is at a distance greater )
than the radius of curvature of the mirror than the focal length
B pall )5S sl (o Sl 2ag e puall o5 a2l (e 581 2ay e ansall j
-‘I 4 L - - &
The object is at the focal point The object is between the focal point
2 ; and the mirror
? )l e | & . ]
| b3l 210 pusal 1 1 all 5 85301 (s ansal J
My answer:

-
8 In which of the following cases does a concave mirror 1

P

5

I(._

9 In which of the following cases does an object not form an image
in a concave mirror?

95 aiall 31 jall A5 gua anall (565 Y AN YA (e sl S
| [ .

The object is at a distance greater | The object is at a distance greater
than the radius of curvature of the mirror than the focal length
SRSl | ol andl e Sl e el
The object is at the focal point | The object is between the focal point
; : and the mirror
3 ) die auall e 0 W
| J PWEN I 81 yall 93 5all (50 awual) )
My answer:
“

10 Omar entered the mirror room and saw an upright, enlarged image
of himself. What type of mirror is this?

?ﬂ_}.ﬂl\ﬁh&}ib_EJ&MﬁMEJym&ujgiﬂiﬁﬁﬁdid

f Concave mirror | ( Cnnvex_hrﬁ_irrgr

L 5_ada bl ya ] Lasa bl ya

( Spherical mirror 1( Plane mirror

L 439850 5a J1 43 giusa 31 ya |

* 9201508224963 @ elmahdy.:academy.cum
l 22 I & sagall alllas /)giss
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Physics G9

*‘%-_J// Reflection and errors Questions

-
1 Atwhich position shown in the figure should the object be placed
in front of the concave mirror for its image to appear behind it?

5 yaiall 31 pall alal auuad) aun g cuny JSEN A jaUal) a8 gall 6 aic
?WGJ}AJ&.E:J

My answer:

4gsd || 3gs || 2gsa 1dsd |||
Position 4 Il Position 3 ] Position 2 Position 1

ke -4
&

:
2

Four students stand in front of four different mirrors. Each student’s
image appears as shown in the following table: | 5

| 1 Jgandl B LS agda JS 3 ) gem gl Adlida U ja ) alal Dl day i iy
 Student Rashid Saeed Hamad Saif
tTJU:H L ) L Lo I...l_._u.u
: Upright - Upright - Inverted - Upright -
T!?E UfllmanE Enlarged Equal Reduced Reduced
e o bolee iy | R —Rlas | BhonnTifle | Bbse B

Which of these students is standing in front of a concave mirror?

€5 j2ka 31 5 alal iy U £Y3R O s
hiad udi 1 ( hid yau [ KPER T | e g il -\
Rashid only Saeed only Saif and Hamad Rashid and Hamad
My answer: ‘
4 /]|
Llesullei g4

-ﬂ:'r o

E* @ @ ptati e | pass gagal

(23)

@) elmahdyacademy.com (&
& sagall allasc /938
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2V, Reflection and Mirrors Questons

r & W 3
11

Which diagram correctly shows the ray paths and image position
for the given mirror?

f5035al) 31 4all 3 ) gaall i ga g AV il jlusa prasa S8y Gy 53 adasdl) o )l Le

My answer:

oL

When a monochromatic beam falls on a
spherical mirror, as shown in the figure,
what is the name of the phenomenon that
occurs in the mirror?

imcmyﬁkﬂs%jﬁiiﬁ‘:h Q}L“ 4.‘11:.] &L:.:a-hﬁm.ﬁn
Tﬂﬂ!@&hﬁﬂ\iﬁ@lylh

rainbow fchrnmatic aherratiun\: spherical aberration x{ Mirage My answer:
{ shall a8 sl & { @38 &l JL Gyl J'
Ulzo wles
1t ) WhatsApp QR 04 b
, 0201508224963 @) elmahdyacademy.com &
| 24 | & sagall alllas /)giss

> palaill elyss | 03181 sagall | YouTube © TikTok ¢ Instagram le Lsyli
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2\,  Reflection and Mirrors Questions

f"

Inside Outside

l A polished spoon (reflective from both the inside

and outside) takes the shape of a sphere, as shown  surface \ surface £
in the left figure. If you hold the spoon at a distance “"*%® /{mmﬂ
less than its focal length, and look at your face from oY

the inside, your image will appear behind the spoon, Eh}.:ﬂ:ﬁ:;l ?:ﬂﬂl

as shown in the right figure. On the inside of the spoon,
examine the image in the right figure carefully.
What is your comment?

38 JSal Al (dua jladl s Aall oysigall (e dusle) A giuae ddnle
o3 Wans (e JBl 2ey o Adalall CiSual 13] | pua¥) JSEN J riiage g LS
_‘H.E.!‘LasswihﬂiéﬁJ}m)@éﬁuﬁﬂiﬁmlwlydﬁjuﬂ&ﬁj

The inside of the spoon
(concave mirror)

P
2 Which of the following statements is true regarding spherical aberration
in concave mirrors?

€5 yaiall Ul pall (g9 I ol iV Bladty Lash dagaa 4N & jluadl (6

~

A ‘ It occurs due to the convergence of reflected light rays at the focal point.
A - .EJjﬂ‘&wuﬁjnhllm;@gﬁMm
L J

i el JSEI A3 ) guall Jali dialal) (p0 4l dgall 8 el JSEI 3 agolall yo aslall dasll
elides ga Lo (6y240 &lp0)
My answer:
L J
N\

[ B _‘ It can be reduced by increasing the ratio of the mirror diameter to the radius
L | of curvature.
| S i 1 yall (Al 3 5 A (30 ALIES Sy
I;- i
' C | Itoccursin parabolic mirrors. IS kil ) sal sy
I\
{ D It occurs in spherical mirrors. LA g SI L) pall Caasy
My answer:
\

Uo ol
fae

@) elmahdyacademy.com
I 25_] & sagall alllus /9385
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%}-:_!/4; Reflection and Mirrors Questers

What happens to the image if the body moves from location (1) to
location (2)?

¢(2) gdsall ) (1) agall (3o msadl 525 13) 5 ygaall Ciliasn o yhay 1ila

— > >

‘f i
/ F F
g gl

Principal axis

f A The image becomes inverted, (4 B The image becomes inveri:ed.
real, and enlarged. virtual, and reduced.
-L B5Sag, ddiing , Ayglia s ) guall sl L Bhuang Al g 434lka 5 ) guall puald
r N ==
c The image remains upright, D The image becomes upright,
imaginary, and reduced. real, and enlarged.
L b_}t.uﬂﬂ_g‘kﬁh;jddﬂn_;_y.arlu.iu RN ,5@}&#&3“@3)}&1@;‘4f—x
My answer:
e
#

2 Convex mirrors are a type of spherical mirror and are used in many .

applications, such as on the sides of cars.

Which of the following statements applies to convex mirrors?

Lgaladil Jra e CYlae 8 add0 g 40 SIH L) yall E.J'"l' 2al o Aasall L) yall
¢ Loanall Ljall e 3udats 4060 < jlall o lud) ails e 5

( A The image can be seen from a [ B They allow the observer to see a b
small number of angles. wider field of view.
| a3l e Qi e a8 gl oy S || g Ay Jlaa aally o Badlall e
3 - )\
c Objects appear larger than they D The image of objects is sometimes
actually are. farther away than they actually are.
Aldall dade L S alual) gas J Ao b Laa 2adf Ll (19S5 g plua¥) 3 900
My answer:
Qe P9 Y
1t D WhatsApp QR
., 0201508224963 @) elmahdyacademy.com
| 26 | & sagall alllas /9385
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=\, Reflection and Mirrors Questions

-

-\ o
—_

19 An object is placed at a distance in front of two types d
of spherical mirrors, each with a focal length of f (cm). X, (cm) f (cm) - 3
The values are set aside in the table shown. 3
Which of the rows in the table will produce a 10 -5 a 3
virtual image of the object? ) 5 b 3
g S0 4 5all e e g3 ol ay e pus iz sl 10 5 |
Omall Jgandl 8 43a ga aaill g () £ (550 2adl Lagia JSI > . d
Fasall Lllid 5 g1 e i e ol (i ginall G g1

|
A ) B C f D I My answer: |

C | a,b a,b,d a,b,c,d |
\ : - J| 3
7 | S
20 A card, with numbers written on it, was placed so that its surface is
perpendicular to the surface of a plane mirror as shown in the figure. J

Which of the following diagrams shows the image of the card in the mirror?

4, giane 8l yo pehans o Lagie Lgadaw ()5S Cuny Canuan g ¢ald ) gl (i€ dilay 3
951 gall o AUl 4551 5 ) guaal) iy AN Cilladadal) o (sl L JS B pediy LS -

Card 43l

3812

4 giasa 51 ye
Plane mirror

ﬂ f | [ “' My answer:
3815]  [5183
)
agdl
@) elmahdyacademy.com
| 27 | = sagall dllas /)giss
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’

1 A mirror forms images of an object. The distance of the object
from the mirror is x, and the distance of the image from the mirror
is X;. The given graph shows the change in the distance of the image
with the distance of the object. Using the graph, what type of mirror
is used? What is the value of the focal length of the mirror?

Xj 98 31l 08 5 gl gy Xg 9 Bl o paiad) day cla a1 gua (985 B 4

bl anpll 2laA0ul sl dag aa by guall dngd) S (s darall bl Jabdal)
981 pall (5540 dad) dad Loy $dasiinuall 3] yall £ 55 o La

\

508224963
| 28 |

@ elmahdyacademy.com
& sgall dllaus /)giss

BB pdaticlys | Laslsi gagall | YouTube o TikTok ¢ Instagram e lisG

The relationship between the object distance ( . i
) and the image distance ) A Convex mirror
35 9S5al1 § ) geaall A2 g avad] A2 Cpa A8 focal length of 20 cm
400 4 [ ] 20 cm éﬂ‘“@j@mﬂy
350 N /
300 | | \
250 | B Concave mirror -
% 200 | focal length of 20 cm
z g 150 20 cm 55 Wand g 5 jada 3] s
B7 100 | \ b
™
:..E.., E 50 f —
EE o] ——————— | I Concave mirror -
= . 0 25 30 35 40 45 50 | ‘
e 50 Tl undetermined focal‘length
-100 (cm) pacdl 32 dal Sas Y 9 5 ada bl e
-150 1 . ‘ | T i Lﬂ;_;j:d‘na:._dl
o1 ) O R S AN (& R (S ; ‘ 3
250 bt F-b--- | -4~
300 | | D Not enough information
-350 Jall 481 pe la glaall
\, _
My answer:
Ulzo ullei
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\ -‘%@ Reflection and Mirro

(i =4 ] )
| ] Howdo lidentify the mirror? | 93] )l ¢ ¢ 2aal (S
‘ Type of Mirror
8) yall £ 4
Plane Mirror Concave Mirror Convex Mirror
4, giua 3l ya b yala ) sa duaaa B sa
Reflects light to form an Converges light rays to a Diverges light rays as if from
upright, same size image. focal point in front. ‘ i:n:jlil ,F;T:t _beh;rl'ld.
paall gl Lies Agabel 335 N Al a3 RSty e L a
paall 4y 8 ga el lgalal 3,50 A s_'lé-u_u |. Agdla 5,31
B ' ®
' N
| 2 KeyWords | dega GilalS
( = 1 ( \1 i . & LT | -"
focal point 554 focal length (5,54 aadl radius of curvature 3l ki dial
::; P t*;?]rsaﬂ:;ﬂegggf;z r The distance from the mirror The radius of the sphere of which
to the focal point ( f). irror i
to diverge from (convex). al point (f) | HheMirocis 3 Part L,
[ > % e
real image ddda 5 jpa virtualimage 4.2 5l5,0a | principal axis il gl
Formed by actual convergence Formed by apparent divergence The straight line that passes
of light rays. Can be formed of light rays. Cannot be formed through the mirror’s center
on a screen. on a screen. of curvature and the focal point.
,\- — —— o, < g :,‘
(_ . + e _\
3 Final Check | flgi 8>
An object forms a real and inverted image in front of the mirror.
0 Which type of mirror is it? )
%5l_sall g 5 Lo 3 pall alal A gl diia 5 )5 ans auia
9 An image is upright, virtual, and smaller than the object.
Which type of mirror is it?
Tl pall £ 93 Lo pwsall 0 jiealy duudal jiily sing 5 ) goa
o A concave mirror has a focal length of 6.0 cm.
What is its radius of curvature?

Pa ;85 yhal Ciuai L 6.0 €M (65l sy 5 ke 3 0

!jlan
Iy W Lo
NhatsApp QR Ps,': »l
01508224963 @ elmahdyacademy.com
| 31| & sagall dllac /)giSs

r@ paledll el s | ,___?ﬂ-_*.lﬁi s>gall YouTube * TikTok ® Instagram lc Liasls

aals]

A aasddod amman < ol

ISl (5agall

Ll
o

puloill gl

56l

Qs denulo’ amin

Sapall

[

ailadl] gl

i)
i

| palodll el s

A3e dunalal aumin (saal



oSl capal

|

[ In_-.:'_"..j:ll c

aus e dunalol dmis  ggbl

Ssagall

5

-.
o] el pie Dl

- asaulod amia gadl | aul

a.u e

aaalsl gagall

rt-._Ln.L."n el pads

duw e Guaslol amin gool |

Physics G9 | —

N\

p
1 A spherical mirror has a focal length of 6.0 cm. What is its radius of
curvature? What type of mirror could it be?

S8 Ol oSy (A 3T sl £ 53 Lag S 3 9SG ol Cieari Lo 6.0 Cm (g5l Wins &y g S 51 0

\

\:.

'\\

2  Which mirror gives an upright and enlarged image?

?5}}5.«33.1&.4@}@#5];4@"1

= y,
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3 Complete the idea: a convex mirror gives a : image.
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4 Draw or identify the image position when the object is between the
focal point and the concave mirror.
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Here is a simple summary of the three types of mirrors and their i image properties.
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Plane Mirror Concave Mirror Convex Mirror
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Object Image = sl C
. Image is virtual. o Image can be real or virtual. Image is always virtual.
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e Image is upright. ¢/ IMage CHbS pRsng Image is always upright.
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o Image is the same size o Image can be reduced, Image is always reduced
as the object. enlarged or same size. (smaller than the object).
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o Focal length is infinite. e Focal length is positive Focal length is negative
(e Y sl aadl (for concave mirror). (for convex mirror).
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Check yourself: " Check yourself: " Check yourself:
What type of image does a What type of image is formed Is the image formed by a convex
plane mirror form? when the object is beyond C? | mirror upright or inverted?
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Relationship between focal length R = radius of curvature (m)
and radius of curvature: R = 2 f f Em} ﬁSﬁ\ .?"I:‘E )
. i o s : T = focal length (m
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2\, Reflection an Mirrors
; g
1 Complete the concept map about mirrors. b= saliles 6f Siunvaline
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| Mirrors
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‘ Plane Mirror Concave Mirror Convex Mirror
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f 1 Produces i o Can produce a ) ro Always produces a Al ‘
l b sea AE or image‘ image
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1 A mirror always pmduces a wrtual upright and smaller image. What type of mirror is it?
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2 " The focal length of a concave mirror is -12.0 cm. What is the radius of curva_ture? :
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3 An object is placed between the focal point and a concave mirror. What are the main
properties of the image formed? (size, orientation, type)

(&5 colad¥ canall) $45 3Saall 5 guall ailiad sal Lo 5 jall 51 jall 5 5580 G pasas pudag

4 A convex mirror has a focal length of 8.0 cm. What is the sign of its focal length?

Why?
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5 A mirror has a radius of curvature of 20.0 cm. What is its focal length?
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A spherical mirror has a focal length of -8.0 cm. What type of mirror is it?
What is its radius of curvature?
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My answer:
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2 Complete the idea: A plane mirror forms an image that is

in size.
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My answer:

0555 5 ) g Ay ghaall 1 yall oS5 23 Sa0 S

7 N

\. J/
7 . - . =
3 Compare the three mirrors. N )yl g gl o )8

Property Plane Mirror Concave Mirror Convex Mirror
Nature of image
Orientation
Size
Sign of focal length
s .
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4 Choose the correct statement. Aasauall 3 jlell j3al
X A A convex mirror ( B A convex mirror ( A convex mirror \| r A convex mirror i
always forms always forms always forms a can form an image
a real image. an inverted image. virtual image. larger than the object.
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Draw the ray diagram and identify the image when the object is beyond C
in a concave mirror.
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Image position:

I Image type (real or virtual):

Image orientation (upright or inverted):

e
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Image size (larger, smaller or same):
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2 Draw the ray diagram and identify the image when the object is between Cand F
in a concave mirror.
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Image position:
I Image type (real or virtual):
E ; = Image orientation (upright or inverted):
Image size (larger, smaller or same):
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Draw the ray diagram and identify the image in a convex mirror.
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Image position:
I Image type (real or virtual):
ot I i i ight or inverted):
F c mage orientation (upright or inverted):

Image size (larger, smaller or same):
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A car uses a side mirror. Which type of mirror is used?
Explain why this type is chosen.
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My answer:
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A makeup mirror (or shaving mirror) is used at home.

Which type of mirror is used? What kind of image is needed?
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My answer:
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% A bathroom or dressing mirror is used to see your whole body.
What type of mirror is used? Describe the image formed.
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A polished spoon can act like a mirror. 1

What type of image can be seen on the inside surface (concave side)?
What type of image can be seen on the outside surface (convex side)?
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My answer:
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5 Which mirror always gives an upright and reduced image?
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A_ B . C - _]) | My answer:
plane mirror concave mirror convex mirror spherical mirror
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