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1) &t A7 U0 TE: UATOT TLATC ARG I 1B

Special Entrance Hub Call: Prepare to Crack the Exam Code!

&R P PAAELE LT

NAZ°! LaJe i ANhU-7 0 N7LOTE9° 1 O LHN0 Al @47 670-0A0T7 ANLT RS TSA= i
AGFTAAT A FI°CTAA: TIC 17 A@PE ARIPZTT ONT 0§44 NFO7 (¢ ALY STAAL
NFAL A78 Nhé-P 415 Mk @A o /DF AL:

R7& A@13 ATV1ETU- 416 TINT Ch@-b 3 T0-7 PAPT NF AGPT: Tl TU7: avl 23T 077
AG TACTT Povg J+ AAFTU7T BI°C 0940 o€ ln 10-: A LK HT1CPT 27L& T WOt
APT@ ALPTE NBTP T TSt T10T 0L LFTE 9.0+ M F @7 N@-C OFav2TF (traps)
NA“MN+PA 10

1.1) 8.9 9°7 KGLC?

A% AG U9 PR TFEINAN U ROAET AL TLATC ATI6-TU- @LLe = NI° NAT CONTF holntoIc
WAL AU-T L° R7L &FFFE 7100 RWIE9¢NT! 9¥

1.2) "¢ 3777 evg°aA" (Thinking Like the Examiner) TC&1T7 9°7£7 107

O 9499 415 AL Aoom- P9LTF0TT7 PTPPE REITFTE ALAD S 09T 1707 AG &3FT Fhdt
P99, P LCTHNVTF@7 AG VANT AQPLavy avpfit:

O 1.8+ ARLT8T8 ONF Con: PoLvEATT TERPT RImEL PAT:-

Vv 40T W Con 9°7 A.meP STFAA? (P 670-00? ¢ AAT? © 144 FCATL? 760C?)

Vv NPT ATMHOL PHT@ 1PN AL AmPor SFAN?  (A°AN R7T PP PPCE AR UiFPT
+avda e Poav(n aANT...)

v YT TLE AovarAN (MP° ANLALED: RAG 1P OLI° “LAPC I°7L7 107

O omA: 257 415 AFA 0PI AN &FF7 RILPFIO-RT ALt 0T ATLATTTU- “124!
PPE®T NF& PAhY! L4777 Ah mNeo- INC! OFors. @Y 1@ AN LA L% 10! QATU- NAN
av it RWTL AN T

L.3) 97... 2% &7%.40 PAG7T TONC LALAITA!
2FN-LF PATIC? PTLAG \TLE NPt GaraA? Al LH TIPUCE LLP AT WEOIFTT IC P718157
LEPAA7: @RY° av\\lk AR107T NAL N7L4N 10+

L4) -l 3 F0-7 aeaNON ARG 477 TEI® Om.F1 AL L

1. ?A9°7?”? NATU- A&NTUT m@e: LHANT P19+ A LSO AF 10?7 ALLA! (HLLTU- PADT
AN9° AGPlSTE P9INAN Tae FTU-7 AT180CT ADLLT VATTTU (a0 h78.07F &ntC: agrhat...) aondt
AGPOA 1@z Y% FAP KA FN-CITU7 P100A =

Find your deeper "why” for learning this subject.

2. ¥¢ TAaFé v+ (Be Active Learners): NH9° NATFU- AFS9°m-/ A= 0307 PH: 7PE med
(A&OWP° LD VAVET 1600 PAT AT PACT nALETY IC TofLe: ¢ N FPr ARI°ZTU-
L1P P

Engage actively with the material.
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A8 Inspire Note - Physics 2 < Exam Prep Call

3. ANTAAL 11CT7 AN@94% (Minimize Distractions): adm¥* NAWTU7: HAR77] ©L9° dA Fh-dt
LINCE TICTT hChk: 07 PA AG 9°F NF 9°lm-=

4. N KGT AG WTPAG (Get Enough Rest): 2£hav ARIC Fhdt “1€47 RETAP = (E ATPAG
a5 ARG aPYA YN REFT @O 1MNI° ANLAL 1O

5. Aovk! EFAA! (Believe! It’s Possible!): 7?4Hn0 2hN0LTA”? 27007 AP VAN NAP TP
Attt PLHNNT a8 RTAAU! TLOATET AOPPAU-!?? O (N aoFH99av ¢ Fh-dt RS ean T
av(\ (T 1Dz

Pz @& AT

A% AG U9® PATFSTINAN U ROARTE ASTT A7LTANATU- hAN A74AI07%: PO TTU- A.00C 19T
ATLAMI: NANLYET AUT PIPTEID- 24 377 avd°AA? TEUEI® AL av-p Tl TU7 A7&1T0am7
NALe W7ANT:E 2% PAA PTImPAL NAN ARLAI°E 0% ¢ L1G@m7 he avO(C 1@-!

PA WNT! FNEFTUT FANATFU? A N0E7 8877 “LOTC R74.707?

~ HISTORY

= HISTORY

VAN:: AU-7 P9°FLCTT APT87% CPGT OOt P9° ekt RP187% TE&T ¢9° i1t
AL1875% 16... NI° N AHE ALLAI°= AN m7he V79 Aa170+F avOlET 01L£710
A ZTLULLNLAID: U-h? ASHTI® 01107 AN 17 13T0-7 Ae1INTFU- PATUT Hé
NPFLCHT LT 10 NG OFPEE 211 ALCIPAU”? Dtie: €77 avOlT R PAATU-T
A7 AOk: O F2E2o: 7R LNNSTU-9°F 2Hd 8477 AanC?? NATU- O THI02
ADLLT VA TTU- mTe €798 APFTeTU 10 NANY: 21107 VAT TTU-7 NHém-
PLITU ATP LT

+a0C: 08P C9°Fmr017 90, LH &G 0 o= TR L7 9P+ a@PhCT AL
ALCTF: HE PHETUT P14t HC 11 TAP HE PT & SNNTRA =

“.0rc: Today’s effort builds tomorrow’s success. Don’t sacrifice your \,v
future dreams for today’s temporary comfort or procrastination. Lay a strorgé/

foundation now. \L
Entrance Exam Preparation @i@
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A8 Inspire Note - Physics 1 & Kinematics
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Preface & Acknowled gement

Do you know a company called Entrance Hub? So let us tell you that it is a company established in Ethiopia for
Ethiopian students with a big dream and goal. Note that when you attend the Entrance Hub tutorial, you will
effectively receive all of the messages listed below.
Salient Featuresof Entrance Hub Ethiopia
@®Looking for a comprehensive and reliable online platform to prepare for your entrance exams ?Look no further
than Entrance Hub! Our expert team has developed an all-in-one platform that offers you the best study
materials, mock tests, and personalized coaching to help you crack your entrance exams with ease.

@Are you feeling overwhelmed by the sheer volume of study material and preparation required for your

upcoming entrance exams? Let Entrance Hub take the burden off your shoulders Our user-friendly platform
provides you with everything you need to succeed, from exam-specific study materials to personalized coaching

and progress tracking.

® Don't let entrance exams stand in the way of your dream career Join Entrance Hub today and give yourself
the best chance of success. Our cutting-edge platform offers you a customized study plan, practice tests, and

expert guidance from seasoned educators, all designed to help you achieve your goals.

@®Whether you're preparing for a medical, engineering, law, or management entrance exam , Entrance Hub has got
you covered. Our extensive database of study material, along with personalized coaching and mentorship, wi
equip you with the knowledge and confidence you need to ace your exams and secure your future.

@ Are you tired of juggling multiple books, online resources, and coaching classes to prepare for your entrance
exams ? Simplify your preparation process with Entrance Hub Our one-stop-shop platform brings together
everything you need to succeed, from high-quality study material to expert guidance and progress tracking. Join
now and take the first step towards your dream career !

1) 45777 aogead: M@I7IENN - “LATC BAF (WFA 1)

Thinking Like the Examiner: Kinematics Secret Key - Part 1

O g

AT U TOUPT: BATE!  AUT CnPI@ U LPPLA! NI ANAT ASMSIE LIFT
wroonan?! [ 246 AL Dtbaome: peEO7 NFRT LIF 907 REAN RILINCE T A0 D-STU-
ATLLATE AG 9°7 RIL IO RTLIVLAN RTLTLS% RGLCINT: @Y% PavBavsem- P01 1EnN
ONPC EF @)

Let’s learn to think like the examiner and unlock the secrets of kinematics!

1.1) m.parc €AG

Secret Keys

O “.arc 1: Scalar vs. Vector - ool R@- ovif @F:
v &3 7 £AA? »Which of the following is a scalar quantity?” @g9° »Which quantity
requires direction?”

v ALOA@-L 27 FA@-: Tarang Pooopn PATT (Distance vs Displacement, Speed vs Velocity) &
Neehmt & 100 =

v PaST T TLhrC:




A8 Inspire Note - Physics 2 & Kinematics

1."Sealar = eom7 NF! (How much?) ¢°an: 10m (distance), 20m/s (speed), 5kg, 30s,
100J.

2. Vector = e»m7 + APM<a! (How much AND Where?) 9°an: 10m East (displacement),
20m/s North (velocity), 9.8m/s? Down (acceleration), 50N Up (force).

3. &M% En: PAPME PALAIPA @L?” AATU- med: AL WPt ahtC 10-)

X1 9\

Scalars have magnitude only (e.g., distance, speed). Vectors have magnitude and direction (e.g., displacement,
velocity). Quick check: Does it need direction? If yes, it’s a vector!

© hrucT LINAC 907 ALY TLEPT AImNPAT!

? Scalar A§ Vector A®¥17 <%= Distance/Speed (Scalar) vs Displacement/Velocity
(Vector) 07N L=

Know the difference between scalar (distance, speed) and vector (displacement, velocity) quantities.

O “.hrc 2: Average vs. Instantaneous - £2AT P I

Vv 4R 97 £AA? 7Calculate the average velocity...”” vs ?What is the velocity at t=3s?”
v ALA@OL LUUTFAD: U-AET 0F0-UANT “1R51CH
v AT TLOTC:
1. Average (A®1hg): OmPAA ¢LH AT (Af) @0 PAOT7 mPAA AT (Azx @LI° Av)
gaooangaz: (e.g., v = Ax/Ab).

2. Instantaneous (603P): NA7L 1mA P () AL LA®T PD LavahtAz (NH 1LH hoé-&
AL (F7E7F slope @L9° NhA-AN LITAE 17 ALTSTO 870-VANT AOH)=

Average velocity considers total change over time (v = Ax/ At). Instantaneous velocity is at a specific moment
(often found via graph slopes).

© hruCT LINAC 90T ALTT TLEPT AImNPAT!

Average &S Instantaneous ARYt7 Té& = TLEO QA MmPAA TH 1@ OGN NA AT PTONT
0%t 10 ¢T.mePo-?

an Distinguish between average (total change over time) and instantaneous (at a specific time). Check if the
question asks about total motion or a specific moment.

O “arc 3: 16T 516! - P90 £7%: &
Vv 2T 9T LAAT 9144 0TS »”What is the velocity at t=...? What is the acceleration¥® O _<
What is the displacement?” 14> em@PAz @LI° L9 v-33% 1P »Which graph repre R

this motion?” £AA= .

ENIRANCE"

Entrance Exam Preparation



A8 Inspire Note - Physics 3 & Kinematics

VNP h@-g 2o TA®-: ¢ Slope A% ¢ Area TCT9°7 “1851CE OLI° 1447 AL (X-t VS V-t VS
a-t) hhaeag-tz

< v EASTT PLATC:

: 1. x-t Graph:
> % SLOPE = VELOCITY (V)
% Area = (‘FCT9° PA®D-9°)

2. v-t Graph:
% SLOPE = ACCELERATION (a)

% AREA = DISPLACEMENT (Ax)

3. a-t Graph:
% Slope = (‘FCTH9° PA@-9°)

* AREA = CHANGE IN VELOCITY (Aw)

4. ¥CPT: Horizontal line (£91. Aa+): Straight line with slope (£9%. a@-): Curved line
(FAPPP A@P)=

For x-t graphs, slope = velocity. For v-t graphs, slope = acceleration, area = displacement. For a-t graphs, area
= change in velocity. Memorize slope/area meanings for each graph type!

© nreucT LINTC 907 AeTE TLEPT ATmNPAT!

P46 FTCHPPT7 hoE: x-t (slope = v), v-t (slope = a, area = Ax), a-t (area = Av)=
PCPTT L% (9L TAPPR)=

Know graph interpretations: x-t (slope = v), v-t (slope = a, area = Ax), a-t (area = Av). Understand shapes
(constant, changing).

O m.0rC 4: PavC ol - PTFD BAG 107

v 4FTF T LAAY PPAT TIC (word problem) £aTS PPTT FAPPE Ahk LAAx
v ALA@-L 7 FAD-: P1HF @7 PavC avmPd® RWISANTU- 6 ae0 T ©LI° ¢HAA+t Pav aompd°:
v P57t ‘L0 rC: »The Missing Variable” H&.!

1. Knowns Unknowns HCHC A®m- (Ax,v;, vy, a,t).

2. 0F% o0 LATMPNOT/PTILNLANIOT KTL FAPPE ARz

3. 277 TAPPE L7101 oo I°Lm-!
i * vp =v; +at (Az PA9T”)

* Az = L(v; +vp)t (a PA9°)
cla 1

* Az =wvit + 5at* (vy PAT")

* v]% = v? + 2aAx (t PA9°)

Choose the kinematic equation by identifying the variable NOT given or needed. List knowns/unknowns, then &
pick the equation excluding the irrelevant variable. 23 P <

Entrance Exam Preparation




A8 Inspire Note - Physics 4 & Kinematics

(< ~
\@ NFPUCT TLINAC 9°7 AT TEEPT RImANPAT!

< TAT AT PPFO FAPPR RILANY  £7T UIPNTTOY davC pmbave (AFPAN v =
>: vi2 + 2aAz LRT AELTT9°)=

Analyze the problem: Identify the missing variable and use the equation that excludes it (e.g., v? =
v? + 2aAx excludes time).

O 7L0PC 5: §¢ EA OLN hQLAT? - ¢ °g hmPPI° AT PANTT:

Vv 4R 97 2AA? A ball is dropped...” @g9° »”A stone is thrown upwards...”
vV ALNO-& PUUTA@: PANNAGTTT PO RS ANT (AT o7& aomdd°=
v PASTT TLOTC:

1. ¢ €A ATPOPO.O (0.1 NF 10 (Air resistance ignore!)

2. ANNALT? (2): UALH g = 9.8m/s? 0LP7 APMme- oL FF (downwards) 1@-=

3. ANt (+/-): QM9 71 ¢!
* L ALT (+) ZHLA heolmMFy- (PTAawLo) = a, = —g=—-9.8m/s’> (ALL!)=z OL
AL POl TIC v; ZHEA 10 0L FF PUL0LP VIC v Bhha 10-x

* @L FF7 (4) ZHEA vl T = qy = +g = +9.8m/s’s OL AL PH@LOL TIC v;
21ba 10E 0L T PNeLP 1IC v ZHEa o

4. o7t (Consistency): PaoZMTv-17 L9°ANTF 170707 MmPAAD: FIC @-QT mAE!
5. h&+% hed Ag (At max height): vy =0 (PoNFE KiFT!)=

In free fall, acceleration is always g ~ 9.8 m/s? downwards. Choose a positive direction (usually up, so
a, = —g) and stay consistent with signs for velocities and displacements. At max height, v, = 0.

© hWTrUCT TLINTC 907 AT TLEPT RImANPAT!

e A LT a = +g OPFT L5 PANT °CRTUT (A9°A0 OL AL = +) ImPAA@- TFIC
o7 @7 PLCTH: W& T hed AL v, = 0=

Understand that free fall has a = +g. Stick to your sign convention (e.g., up = +). At max height, v, = 0.

O 7.0rC 6: TCENFLA - X 2§ Y7 APR! - Povhé.LA PO

VLT 9T AAY (AT PHOLOL WN... &TET ADA... W&AT NEF0OT... PhPC AL LHOT...
VvV ALAO-& 7A@ ¢ X AT Y ATPNPOLTT TILAAPE @LI° A y ATPOPO o =0 A “I0A=

2. Y (Vertical): a, = g (Constant Accel. / Free Fall!) == Use kinematic equation,
y (Uiy = ; sin ).

Entrance Exam Preparation N

v/ a5t “LaPC: Separate Dimensions!
1. X (Horizontal): a, =0 = v, = v;, = v;cosf (Constant!) = Az = v,t. X &/



A8 Inspire Note - Physics 5 & Kinematics

3. Time (1): U-AFE79° £ISTA! WA7S ANAF AbAD aomPd:

4. A% PorcT (Range, Max Height, Total Time): ?9L04%T ov1dG ool davt R78 (U7
< AF 10z NAPIE NI R eh@IeEhn ParCTT 18LE Fmbar-)

& Treat projectile motion as two independent 1D motions: X (constant velocity, a, = 0), Y (free fall, a,, = £g).
Time links both. Special formulas (range, max height) apply only when initial and final heights are equal.

~

© hruCT LINAC 907 ALTT TLEPT AImANPAT!

TCENFLAT 0 X AT Y AP X a, =0, vy, = v;cos0 (R9)F Y: ay = g, P56 &A PorCT7
t+meav-z LH U-0ET LIGTA=

Separate projectile motion: X (a, = 0, v, = v; cos §, constant), Y (a,, = %g, use free fall equations). Time
connects both.

O 7.avc 7: heooc TCA LA 870-UAA) - Pavs. 9°F ALOL 107

Vv 4ITF 9T 2AAY PorC herpmd EAP: 7If acceleration is constant and positive, what happens
to the velocity?” Afu1F ?070-040 TP Amed LTAA=z ®e9° L9 »Which kinematic
equation relates these four variables?”

v ALA@-& PULTAD: PaoCTr avf9Le NF WIE FCTVTF@T AAavL ST
Vv PASTT TLOATC: ARLTSTS dooC SFAT FCTIC Am-T!
1. vy = v; +at: GaeOE OLH L&T NANAASGTT om7 LADTA:
2. Az =v;t + 1at?: SOTANGTT (ooh Waedck RS 0ANAAGTT P00 £L9°C DMt 100
3. v} =07 + 20Az: OGAOAL AT RS MLNTANPTT oohhA £A 7RI (LI A£N10)=
4. 0MN-VAFT avlST Pavet ATINFON ARG OTFANA AaPmPd® LAA =

Understand the conceptual meaning of each kinematic equation. For example, vy = v; + at shows velocity
changes with acceleration over time. This helps recall and apply equations correctly.

~

© nreucT LINEC 907 AeTE TLEPT ATmNPAT!

Phe11tnd orCTFr FC1I° Te5%: RETATS PorC 9°T WILILLAL (ATPAM vy = v; + at
A0t ADTT7 LALA)x

Understand what each kinematic equation represents (e.g., vy = v; + at shows velocity change).

O:

ENIRANCE"
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A8 Inspire Note - Physics 6 & Kinematics

hoQa T AGHTU-! 8% PoEavlPm- HC 10+ (1AI°I°L APPAA L48A= PGSO TIC avfav i Fy-
aS +0d AharRZOTy- 10!

Kinematics isn’t as scary as it seems! The secret lies in understanding the system, grasping key concepts, and
solving problems step-by-step. If it feels tough, don’t worry—this is just the first round. Practice makes it easier!
Keep going and don't give up!

=) HISTORY

~ HISTORY

VAN NHPFTT QUtt aPNeTT 774607 4TS AL NTAATE AP°I°L NG LCD PANT
NGAD-: PRATAI?”? AT O LD RTLIPETINT: TIC V7 A@1F3@F QY-+ PaooiC
YT K78 ARG ONF NeA oPr 10 4IANT aoTIC RTTA®! AP1875 Wt T PRILY
IC NG ANNYE 2277 ANTNNA? P7LA M P21 avlE KPAMT 1= AUTTT WL
- P ALWPTE ATL ALA emét - PANNTT TIC ATIOP: P1HAA avF1L APLAY:
AG PNAM AL ALA!

+90C; PP NN N FAAE AT0AgsE 09N AT RILTAAFTU- TR 870-0A
AATNNVTFU-9°? Povy7 FANFTAA? 2OMT OO 10?7 OO0 PEEOT AATLSTUTI°?
Wt Tu7 0 F3o-e1+q GJCavti ¢ Aot 1M° mAS SParap:

“.0rC: Mistakes are not failures; they are learning opportunities. Analyze
your mistakes to understand your weaknesses and strengthen your knowledge.
Embrace them as part of the process.

P2 0L ALT! ALY (ALTATSTU- ONT TAP API° Ah=: L% 044G 1LH PAGALI TIC
97 LY LH P9° 19141 OTI°UCT AG PVEOT +9uCt haSHt IC SHAPA= &+! OCE!
AEATUT Aok @mok 9°79° LU-T 9°7F PLAITU 2§ haoFnFTu- 0é-0- AP At
@)

AGTE ATFANTU-! J,iﬁ /

Entrance Exam Preparation @é



A8 Inspire Note - Physics 1 & Kinematics

1) 3% aogean: Me171ENN - TLATC RAE (W&A 2) ParcT AG antT ()

4

Thinking Like the Examiner: Kinematics Secret Key - Part 2: Formulas and Calculations

< % -
> O g
Inspire Note: 2 @& EIATT! @L hey1Lhn “LATC &F -AT50- NGA RW707T LU§ avaFy-!
QOOY 11eA 1 AL AL R 0TN-VANTTE AC6ET7T AT AmPAL AT NATTT ALTTA=
AT LA PAS® PG AhA @L PR thei®thn oo (‘Kinematic Equations®) AS A+
(¢Calculations®) MHCHC A71007= &F3FF +orcT7 (7 haoomfd AP OTHPPSL o7&
A7&TmPo-0F@- 1@ e LLCTTE NANYE Pove] MOP OF ALPT ovF ARG Wi NAh90(r
amed WTSAVTU- “10P AaNTu-@(CharacterisationLet’s master the equations of motion!
L1)m.0rc ¢as ()
Secret Keys
O 7.aPC 4 (£27. - h9°an IC): 71507 pavc Am$9°?» - »The Missing Variable” Hg 0-+c!
Vv 4R 907 BAA? A car starts from rest and accelerates uniformly at 2.0 m/s? for 5.0
seconds. What is its final velocity?”
(Amharic): hePyd @« xl&T AL P10 oS OF (T 2.0 m/s? AhdA&T? A 5.0 Ah7L htan:
Poomld LAt OFE 102
v ALADL PUUTFAD: ¢TF @7 PovC aomPbI° RT/ANY “1¢- P )0
Vv PASTT TLATC AT ATI0C:
1. Knowns:
% v; = 0 m/s (’starts from rest??)
%* a = +2.0 m/s? (Paccelerates uniformly”?)
* t=5.0s
2. Unknown: vy =?
3. Missing Variable: htOm-t A5 héA1@0 @-gn, PPL@ HAPPE Azr (LNTANGTT) 10
4. Choose Equation: Az faAAMT PaoC ¢15@- 10?7 = v =v; + at
5. Solve: vy =0+ (2.0m/s?)(5.0s) = 10m/s
"Missing Variable” method: List knowns and unknown, identify the variable *not* involved in the problem, and
pick the equation that excludes it.
v
e
@ hrtucTt LINAFC P ARYE TEEPT RImANPAT!
o »Missing Variable” H&7 Otmear-i avgavse Knowns/Unknowns oPHCHC (M9° ANd.AL

1@-!

Always list knowns and unknowns first to identify the missing variable and select the correct equation.

O 71.a7c 7 (£971. - h9°ah IC): ?hdaeC 80-0A A@-A)? - $avs. 9°F RPDL 107

ENIRANCE"
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A8 Inspire Note - Physics 2 & Kinematics

V2.3 9°7 £AA? »According to the equation Az = v;t + 1at?, if the initial velocity (v;) is
doubled (keeping a and t constant), how does the displacement (Ax) change?”

) (Amharic): Az = v;t + %at2 07.A@ pavC ao(lti Paoyd Gae0ct: (v;) ATeE LPT7 (a A t 271
\ C10): L.0TANTE (Ax) A7%T LPPEA? (BmI°C-A? LPTAA? AT& SUSA? hhéT ATE
\> nAg...7)

v AST@-L L7UTFA@: HP° Ahe RTC AovthT aoPhC OLI° PPavrst TITFIF AdovlST=
Vv PASTT TLOATC: PorsT WIL Fén RrO-T)
%* Ax = vt + %at2
% 735 L0TANeTE (Ax) AT DEaT Aneti-
1. vit: NP7 Gae0 Lo 97T AF LTLAN® CPT (AnNASTT 125C TC)=
2. 1at’ ORRAAGTr °N2ET Fanols eoLAND: Cbts=
% AN v, ATE hWP1i PavBans @ AGA (vit) ONF 10 APeE PTLPIO= -ATT O NEA
(Fat?) %1, 1@z DARY mPAA LOTANPTE (Az) L@ICGAL TIC 17 MFANA AT ABPTP
(F°N70E9° R0, P10 U-AFF @ nEA An)x ovAN ?Increases, but does not double” g9
Tavdq e 1IC LPGTA

\

Understand each term in the formula. Doubling v; doubles only the v;t term, so Ax increases but does not
double due to the constant %atQ term.

© nhreucT LINTC 907 AeTE TLEPT ATmNPAT!

PorC @O PoTT RETSTST NFEA (terms) AT TAPPEYE RTL T ATLULLLH (NP1 I?
NANBC?) 15 A% (L.PPC MAT @ AL 9°7 T00F A78AD Ad(l:

Understand how each term contributes and how variables relate (linearly? squared?). Analyze the effect of
changing one variable on the result.

O .07C 11: 200t LLE PA@ RFPOAPA? - 0vlE7 TINTANT!

Vv 457 907 2AaA? »A car accelerates from rest for 5 seconds, then travels at a constant
velocity for 10 seconds. What is the total distance traveled?”
(Amharic): herid@ A&+ AL 1L a°hG A 5 Ah7& AhdasT €41 AAT A 10 Ah7e Ndo,
a0t FHFLAE mPAA A CeF 0T 10?

Vv ALOA@L 09 TFA@-: U-AETI° PATPOPO NEAT (A7L PovC AaoOLT avPPhCE ORI° hATS NFA
DL MA@ avlB7 (IFFNNA ANTINTAAG =

v/ Pas7 “Lnrc: Divide and Conquer!

1. 1$A 1 (Acceleration): v; =0, t = 5s, a (A.AT LTAA @LI° hAA avlF LI1FA)=
% PHLUT NEA PMLT Waet (vp) AT LOTANGTE (Azy) Addes

2. heA 2 (Constant Velocity):
% PILY NEA 10 Gae0qk (v;) PNEA 1 PPmlh G0t (vyp) 10! (2% RAG VY 1))

* a=0, t =10s.
% PHLV7 NEA L2O0TANTF (Azs) ANk (Axy = vi).
3. m®aa ce+ (Total Distance): Total = Azy + Azs

ENIRANCE"
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A8 Inspire Note - Physics 3 & Kinematics

Break multi-stage motion into separate parts. The final conditions of one part become the initial conditions for
the next part.

© NWTrUCT TLINC 907 AT TLEPT RImANPAT!

@O0 A7TPNPAT OL PAA NEAT NGtz PATS NEA omld U2 PPMe neA a1
Ut LUPGAE

Divide complex motion into simpler parts. The final state of one part is the initial state of the next.

O 7.a7C 12: 7§¢ €A - PTOLOL KA ¢FMA”? - Pao1] Abeit “LATC!

v 43 97 £AA? A ball is *dropped* from a height...”” vs A ball is *thrown downwards*
with an initial speed of...” vs A ball is *thrown upwards* with an initial speed of...”

v ALNO-& PUUTA®: Poo1d WientT (v; @LF° vy) PO KAS PANT OTAdTt v )18 ova-(L
v PaSTT TLnrC:

% ”Dropped” (+mMa): = v; =0 (halds T 10 ¢Faddo)=

% »Thrown Downwards” (@L37F +oim7);. = v; 2bta (1) 10 (0L ALY ZHia
hao/ay )= (A9°an: v; = —5 m/s).

% »Thrown Upwards” (@£ A@ +0L®7): = v; ZHEA (+) 10 (@L ALT Z'H14a hevlMFu-)=
(Ag°an: v; = +15 m/s).

* ANOAGTT (a)): (U9 U23PTF (WFMAT 0L AL NHOLOLE OL T NHOLOL): hes AL
ANNA £40 ANOAGTF AL ay = —g 10 (@L ALT Z'HEA hovlmTu-)s=

In free fall: "Dropped” means v; = 0; "Thrown upwards” means v; is positive (if up is +); "Thrown downwards”
means v; is negative (if up is +). Acceleration is *always™ g downwards.

~

© WreucT LINTC 907 ALTE TLEPT ATmANPAT!

AGS EA TIACT: Paoi Qiedt7? (v;) P2 AT Aht hPAatE («dropped», «thrown
upwards», «thrown downwards») 0FhhA A%! ANAASGTF 17 U-09° g OLIT 10x

Carefully determine v;’s value and sign from the wording. Acceleration is always g downwards.

O 7.01C 13: ?TCENI LA - h&TF WG F AG 767 - av’f 1@ pavs. 9910\ L-0-7

Vv AT T LAAY NATIA PHOLOL B0... h& T heJ o7 (Max Height, H) @g9° &757 (Range,
R) ANA gAA:=

V ASTOL PUTAG: WILET AR bor (H = LSO g WYy g g e ag
T10A0 =

Entrance Exam Preparation
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VYRS TLOTC: FmTPd! RILY AR PorCT PLAST a1 ARG ev& 4 h& - (launch and landing
height) +araae A7 NF 10! (A°An hevsd Tt et AL (LPCF)=
% B NEP AL TOCHC et AL MNid: ORI Nted AL TOCHE L8 AL 4T RILYT AL
P oMb RTTH9)
%* AT7LHY ALYT Ui ao(lJ® ehei1o1tnd ¢oocF7 A y-direction +m®1Fv- LL@O7 (1)
ORI A ovlFT TITT T ANNTUE WL Ax = vt 7 TPOITU- 6787 FITATU-=

X1 9\

Special formulas for Range (R) and Max Height (H) work only if launch and landing heights are the same
(Ay = 0). If different, use basic kinematic equations for y-motion to find time, etc.

~

© hWreuct TLINTC 907 ALY TLEPT WImNPAT!
f Max Height A5 Range A% ¢o°CT ?L0%F Ay = 0 AP7 NF 10! 3307 170 AP

Read the problem carefully! Special formulas apply only when Ay = 0.

O “Larc 14: ?v-aF @ANTF? PON-BC %+ “LaTc” (The Quadratic Formula & Square Roots)

Vv FTF T BAAY Az = vt + 3at? PeoCT TaPOTTFU- LT () ATLI0N AmeP eTAA=
v Afho-g P A0 2% W& lkh AlrAd (quadratic equation) 0 ¢t (At? + Bt +C =0 &C9°)
105 (43 VAT ¢ t ANT ANT BTAA=
v PhST TLATC:
¥ D&oAN Povey (t = =BEVBAAC) pqmpoyTy. g-akI9° @ANT LA
* &LHOA TCFe™T Al
- RILF® avphN ZHEA K6AT® 3bha4 heea@: 34 LH FCTS 0AMA®- THEGT
FONSAT U=
© VAR ZHEA heeme: AESS LHOA TCTHIC ASEGTFO- @FAAD ACAME AT D0 0L
AL FoOCEC OL aifo- heJ Aovan: £77 hed POLEAGNT v-AT LELPT Ak (A7%
MLOM: A7L N.OCL): TLEO PTF@MF LH ATL7LAA (AP°A0 avlt Adhavd 2L.E0T
mPAA LH) APt ANOTU-=
# 0Feeade: of = o7 + 20Az 7 TOPTFC- vp T AFONE vp = £ /0 LUGAS PRLAC0EOT
AP@m (0% U3 0ov1aF) AceonT ¢ + ORI - PANTT I HNNA a9l AANTU-!

Quadratic equations may yield two solutions for t. Use the physical context to pick the correct one (usually
positive). For v + from square roots, choose the sign based on direction.

© hWTUCT TLINC 907 AT TLEPT RImANPAT!

Pherrthn ParcT D oth LPr 0L Nh-BC 4T LTETo: U-AETI PhAN aANTF 19°T
oAP ANNFE DH.E PTHF@ aoph NN U@ IC R7L7LLE 7=

Consider both mathematical solutions from quadratics or square roots, then analyze which aligns with the &
physical scenario. . ® o

ENIRANCE"
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1) ¢3%% oog°nA: Kinematics - “LATC €AF (NFA 3 - AEET AT TAP T73%) ()

Thinking Like the Examiner: Kinematics Secret Key - Part 3: Graphs and Deeper Analysis

) [~* Inspire Note: @& A 7470 U0 +o14PTF I DALET NRA 029, 177! Fano1s 701
ALI07 RIPTAAT | 0L NEITIENN CLATC BAT PoOmMLTO NEA ATDT 1LV§ oy PP PP
ANNU-T 070-0A0TT7 ARG PoCTT LASTSAE AUT LA LITT (M9 1 L0S T RS AN
TP TT 1TLEANLD: TIC AL AGHh-&0F:- **eATP0 20, 14-6TF (Motion Graphs)**! 14677
PN ARG @HCII°F ATLU-9° NHALE 16T evhhA PADT TR avl ST (1M9° @4 huiet
10 LT N LG AL avlB RIS FOME 0L U-2FT PULIAD LG RILTCm OLI° PhTST
V-G OL MA WTILTPLE: (MARPZTU) AmeP LTAA=

Let's master the language of graphs!

L1)m.0rc ¢as ()
Secret Keys

O 7.a7c 3 (£27, - APAPT): 46T L5141 - ¢ Slope 4G Area ao-f F-¢éh!
Vv 4T T LAAY 4. 2ATS ?What is the instantaneous velocity at t=...? What is the
total distance traveled? Describe the motion during interval B.”

v ALAO-& P91 A®-: Slope A§ Area? “18G1C: ¢ 1447 RARNT/ 41T FCTH9° apAati Distance
vs Displacement 7 0 v-t 16 Ag aPAdq}:

v PASTT TLNPC (PU1240 TImPAL!):

Graph Type Meaning of Slope Meaning of Area under Curve
x vs t (Position-Time) = Velocity (v) (Usually not meaningful)
v vs t (Velocity-Time) = Acceleration (a) = Displacement (Ax)

a vs t (Accel-Time) (Usually not meaningful) = Change in Velocity (Awv)

% TS ¢ V-t UG TLOTCT:
- Area Above t-axis: Positive Displacement (+)
- Area Below t-axis: Negative Displacement (-)
- Total Displacement: Area Above - Area Below

- Total Distance: Area Above + |Area Below| (0-a+79° Q4T A7& 7'HLa L9°C!) -
LITFT LLTT ARYT OS5 FA!

% TS ¢ X-t 145 TLOATCT:
- Steepness of Slope: < Magnitude of Velocity (Speed). (nm9® 81F/€A®AT = h&+TF

&7rt)
] - Curvature: <> Acceleration. (Concave Up = Positive ’a’; Concave Down = Negative
’a’) - LYTY h Waeict PPARTF IC A1t Speeding Up/Slowing Down 7 ap@’7!

* QO EAG: LUTT wIMAT RS TS 1TOFT MARPZETU- 74T PHF@- 146 AL Slope
7 TINT WILPTE Area 9°7 “I0F WILPT (529° WIS TLA)

s I:L

Burn the meaning of slope and area for each graph type into your memory! Pay special attention to
distance vs. displacement from v-t graphs.

v an (h v-t 96-):

ENTRAN
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* A7L v-t 144 h t=0 Adh t=2 &40 F&27A (h t-axis 0AL) LAéF h t=2 Anh t=4 40
A9&9° avhooc (h t-axis 0AL) (L AS h t=4 Anh t=5 &40 T&-£7A (h t-axis 03-T)
N.Oe-=

* &3F A.meP PULTA@-

- Acceleration at t=1s? (PapBavsf@- +¢-£7°1A Slope)

- Acceleration at t=3s? (PA9L9® apfiov4. Slope = 0)

- Displacement from t=0 to t=4s? (PaoEavsf@- 1¢-£7°10 Area + P46h3 7940 Area)

- Total Distance from t=0 to t=5s? (PaPEaLe@ F¢-£7°1N Area + 2460379 Area +
|3 TF @ T&-2710 Areal)

- Total Displacement from t=0 to t=5s? (PaoEavgem- 1¢-79M Area + P43 70
Area - |03 TFF@ T&-270 Areal)

O 7.a7C 16: 7”hA7L 4G OL bA a@PeC?”? (MARICC!)

Vv 4FTF T LAAY P X-t 144 2OATSE ?Which v-t graph corresponds to this motion??’ A=
AmeP LFAA (@LI° h v-t ®L a-t, OH+F)=

v AfA@-L 7L Fam: 0 Slope AS N Area avhhA LA®7 ITFIT NHIALMT AAePLST =

v/ PaS 7t TLarC: ¢ Slope 7717 hmdar-)

% N X-t @L v-t: (OALTE75 ¢ X-t 14 nFA AL Slope @7 (A.ae(-L@7) A0k Slope £,
(straight line) Wi v-t AR A9 avporc (horizontal) &WPSA= Slope Afemovl (concave
up) Wi v-t AL @& AL 9914 L +15 avhovC (positive slope) BPSTA (271, +a)= Slope
KPP0 (concave down) Wi v-t AL @& T ¢91%8 +71+5F avhavC (negative slope)
LUPSA (297, -a)=

* N v-t @ a-t: MAL7875 ¢ V-t 144 ne A AL Slope @7 (AhAA&THY) ANk Slope %1
(straight line) W1 a-t A ALY evpavC GIPGA= Slope R (horizontal line) hti: a-t
AL (IRC AL A1LYI° avhao(C QPG A=

* @@ eA&: Slope of x-t gives v-t. Slope of v-t gives a-t. PA7% 146 mAd PAAT D7
¢4 P2 (value) L@ONTA:=

Think about the slope relationship: Slope of x-t — Value of v-t. Slope of v-t — Value of a-t.

O 9.arc 17: »antc Thhas ALeN MAMT? - PANETT ATCH!

VAT 9T LAAY @NNNA PULAPNA P 64 A OLIC ¢ TEENT LA TOAC LNMA=
Vv ALAO-& POUTFAD: PhPMm PANETT (+/-) PCAT OLP ANTI (AL A v, vp, Ay, ays
v PASTT TLOTC:
1. PCS2t NC%T 9°4m- (Choose coordinates): NANHG® @f AL (+), ®L FF (-), @ ¢7 (+),
@L e () T4 Lavl M= VTT P°CRTUT A¢-T!

2. U790 WRTCET 0ART A0
% @L AL PUUrPAPN/PoLLmANT — (+)

% OL T 09 7PAPN/P7LeamANT — (-)
* ay A F6 EA UALE 0L FF 10-: QALY @FL ALY (+) havla U~ o) = —g BIPSAE
3. o v+ (Be Consistent): AmPAA@- ANT 77 e9°ANT P70.77107 mNd!

4, Pao@ LA aoAN FCATL: @ANTU- ZHEA heed heolaFu-t ZHEa APMem G Havaag jm-:
20 heeal LaAP +Fey 10

Vv QO EAF: LHNN AL FARNTT NI° NAD ALIFI°E APMmT EONAN! PIPANT OWHT oo
Nao<p e-+AAt avh ANT STAA =

and consistently assign signs to all vector quantities based on that choice.
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O are-18: 7Favaafy PAPT ANNALTT?? - PaCE RENAGI°!

VAT T LAATY  (MMF° RAE. AAE 10 17 AtP¢) 7If the acceleration of an object is
changing with time, can you use the standard kinematic equations (like Az = v;t + %at2)?”
v ALAO-& P TFAD: PorCE ALHE RTL7LAG 0=

Vv PASTT TLATC: RIS AlE (@RI AIP0E) ¢ N1 NN e PULACT AnNAL T 91 (Constant
Acceleration) A.UP7 NF 1@! ANAA&Tr MLH PLAPOT WP1: AILYT PorcT aomdb9°® GutT
1= (LY LH YATAN OLI° ¢ 126 Nd1/Area aomeI® PNLAIA)=

v 99 tAs:

Kinematic equations (‘v = v; + at;, etc.) are **ONLY valid for CONSTANT acceleration**. If acceleration
changes, these equations cannot be used directly.

¢ Ne1orthn “ImPaf 9°NnC:

NeYetnn PATPAPA o, 1@< RIE@7 (FATE ANTC/NNAC)ET PONT (14ET)E RG AT
(PaoET) oS LT RILUT 0914 2C ARG N°1STT 10 09LLFSTU= TLATS: PAD- ATTF1IFO-%
Mool 8 TG TACTT L8 (1LLE NG 3T AL 1@-)

~ HISTORY

= HISTORY

VAl A7L FAP FTHC 0L Al P01 Né- (AL AL A.JC 1M9° 0L AS +né
ANPLP AoPNA STAA: AN AP HPT7 (A7L LH PP A7L91LFAD: TINT 10
Y APE I°TLT 107 avhd LA

+90C: FAERT Con OL TN T0-0-CONT hént: FART POt Né OL ST
neaeT: hile (A7S 70 NGA AL NF Athréz 77 O FenCh OL PME RAS-=
ALTATHT T AeA 0 FenCie PO 092 (sense of accomplishment) LA“TTAA:
LU APML L1INATARA=z $0 (PN: AJo-ET FAERT ?HP?? WTLOATU-T +T1H0ATU-!

“.0rC: Break down large tasks or topics into smaller, manageable steps. Focus
on completing one small step at a time. This prevents overwhelm and builds é/\?’
momentum.
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1) ¢3¥%% ovg°nA: Kinematics - “LATC A& (heA 4 - Advanced/Tricky Points) ()

Thinking Like the Examiner: Kinematics Secret Key - Part 4: Advanced/Tricky Points

A Inspire Note: EATE! a0l F3Ro-7 ¢ Ne1°1ENN “LAPC NéF7 13AT AT LA &7 70
PANNE? ORI° PALAND-L” (LELATD A.mPIVED P7LTFNFO7 K787 10T A7avANt: AILYY
vl 83T APTED9° ALTT TOE NG LLCITAA!

Let's anticipate the advanced moves!

L.1) 907c €A% ()

Secret Keys

O m.arc 19: »ean4C 71 RS A7IA” - e FF o Rha.n?

v &I 7 £AA? »A velocity vector has a magnitude of 10 m/s and makes an angle of 30°
*with the vertical* (y-axis). Find its horizontal component (v,).””
(Amharic): A7& Gaed-k GhbC 10 m/s oom7 LA@ A7 h kot (y-axis) 2C 30° ATIA
LOCAE © RN 27T ET (V) AN
v Afio-g P9 Fam-: APTI ‘v, = vcoshHe e O = 30°7 aPmbI°x
Vv CASTE TLATPC: **RTN WeTFT @O A0 ATIC RTLFAM 070 AR!*E
% PCE (‘v, = vcoshe, ‘v, =vsinh) LTLAGF 0 *Fh A9 (+x-axis)** ATIC N.AN 1@z
% AT h koot (y-axis) hhOm: AT RO166F Adv:-
1. A77 @L x-axis PL4: h y-axis 30° “?A+ h x-axis 90° — 30° = 60° 1@< OAHLY
‘v, = 10 cos 60°¢.
2. AL P 1215 1He (SOH CAH TOA) +tmean-: ant47: 09717+ ETT RS A7M7
A7L PTU-ATUA TFELTIAN AOFE AT 30° h y-axis IC hPhE v, AHY ATIA *FtPe,

(opposite)** Age j@-x AALY: sin30° = % = e = ¢, = vsin30° =
10 sin 30°¢.

% (AR aoANTF A7& §F®-: cos60° =sin30° = 0.5. ALY v, = 5 m/s)

* QO LAF:

Always check **which axis** the angle is measured from! If it's not from the +x axis, either convert
the angle or use basic SOH CAH TOA. Don't blindly apply the standard component formulas.

© nreucT TLINTC 907 AeTE TLRPT ATmANPAT!

A7A0 ALAT **neTFo ANN0** ATLPT N7 £LI99m-! P FAarS Tt cosh AG sinf n9°7 vk
oo ) h x-axis (LAh @<=

Verify the reference axis for given angles! Standard component formulas assume 6 is from the x-axis.

O 7.avc 20: »Aoge aaenqk vs. A°The fanent oom?” - ?27E mPI!

v &2 9°7 BAA? ?An object moves from x=2m to x=8m and then back to x=4m i
seconds. What is its *average velocity*?”» vs »?What is the *average speed*?” ys

Entrance Exam Preparation
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is ‘the *magnitude of the average velocity*?»

(Amharic): A7€ &0 h x=2m @®L x=8m %% @®L x=4m 0 10 Ah7& @07 FavAn=: *hTne
) AeA Ao A7F 10?7 *ROhe €P1EN*? *eATThE QAe(ko- eomT0*?
N | vV ASA®-E PUFAD-: PAET RAGOALT =
v PASTE TLNTC:

% Average Velocity (v): = **Total Displacement (Ax) / Total Time (At)**.
cAr=zp—2;=4m-—2m = +2m.
- v =42m/10s = +0.2m/s.
% Average Speed: = **Total Distance (d) / Total Time (A#)**.
- Distance 1 (2m to 8m) = 6m.
- Distance 2 (8m to 4m) = 4m.
- Total Distance d =6m +4m = 10m.
- Average Speed = 10m/10s = 1.0m/s.
%= Magnitude of Average Velocity: = |v| = |+ 0.2m/s| = 0.2m/s.

* Q@ A TLEO- **Velocity** 1@ @gh **Speed** hfA WILVPT OFhNA A%! Toacik
hwr **Displacement**7: Speed hv't **Distance**7 -+meor! *Magnitude of average
velocity? 1At eAhAC A0t NF j@-:

Distinguish carefully between velocity (uses displacement) and speed (uses distance). Read the
question precisely!

© nreucT LINTC 907 ARTE TLEPT ATmANPAT!

Average Speed A§ Average Velocity P+afe 1CTF §F@! 245 AL ¢TFO A78+mPd
0t A%: Taenct Az/At? Speed L9 d/At 10-:

Average Speed and Average Velocity are different! Pay close attention to which one is asked for.
Velocity uses displacement; Speed uses distance.

O =.avc 21: »%99. &+t (Constant Speed) vs %91, f.a°n.t: (Constant Velocity)”

v 4&2F 97 £AA? An object moving in a circle at a constant speed of 5 m/s...” ®g9°
»Which statement implies zero acceleration?”’

v O ASTO-& PUUTA®: A ET AT RECT “10-0=
v AT TLOTC:
% Constant Speed: ¢ &7k **eom7 (magnitude)** Ry, 1@ APmao- (*direction*) 97
APPC STAA=
% Constant Velocity: **eom’#9° (speed)** **hA¢msnm-9° (direction)** R, §F@-= (P71
avjyaoC (I'HaPANe 71T avyPadh) =
* ANNASTT (A): ANAALGTT 10T **¢ Tae(h A@-P** j@<= a0k L9 oom75 APaa
A0ND-: AAHY:-
© APMemo- ANF LPC (F7rE 9, PF) = WNMLO FPLZA = **RANAALTT hA!**
(Ag°an: 0 20 A7P020. - *circular motion®):
< ANNAGT7 BE (a = 0) PULPI@- **Aae0 o 291, AP7 AF** 0 (TNTI° S7rES
APMm@-9° ALPPC NPC)=

s I:L

ENTRAN
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» QO A

Constant speed does NOT necessarily mean zero acceleration (direction might change). Constant
velocity ALWAYS means zero acceleration.

O “Larc 22: 7966 AL 170 avdlt (Intercepts)” - 9°7 L114GA?

Vv LT T LAY Xt @RI° V-t 144 LNTS »?What is the initial position??”? @£9° »When
does the object return to the origin?”> @g9> At what time(s) is the object momentarily
at rest?”’

v AfT@-g o TA@: ¢ y-intercept A% ¢ x-intercept FCT9°7 AAT10P:

v PASTE TLNTC:

% Y-intercept (ePfovr4. y-axis7 PoLECTNT):
- I **x-t graph:** ¢ **eoyq (J (Initial Position, z;)** 1@+ (at t=0)=
- 01 **v-t graph:** ¢ **eoy Gae(-k (Initial Velocity, v)** 1@+ (at t=0)=
- 01 **a-t graph:** ¢ **eoyd Ahan&T7 (Initial Acceleration, a;)** 1@+ (at t=0)=
% X-intercept (ePfiov4. x-axis7 (t-axis?) PoL4CP0T):
© 0 **x-t graph:** a4 **Qeoyd g (origin, x=0)** AL eINL0T **LH(PTF)** j0-=
- **y-t graph:** €f **AAcdho e (v=0)** eIt ((I0FP **Po0I R ALFT
(*momentarily at rest*)** Ag 10140  @R9° **APmen, PLN0T (*changed direction®)**)
FELL(PT)** qo-x
© 0 **a-t graph:** & **ANNALTF BE (a=0)** eIt **LH(PT)** 10-=

* Q@ BAG: ? 1T ool 1POT (intercepts) FCHY® hO4! Y-intercept = initial value.

X-intercept = time when the y-value is zero.

Understand the meaning of graph intercepts! Y-intercept = initial value. X-intercept = time when
the y-value is zero.

© nreucT LINEC 907 AeTF TLEPT ATmNPAT!

946 AL y-intercept (t = 0 A% fA@- P)2) AG x-intercept (y = 0 eIt LK) 9°77 A7L71.00k
0t goe: 0FAL ¢ V-t 16 Xx-intercept PoNI R AL T7T PALA=

Know what y-intercepts (value at t=0) and x-intercepts (time when value is O) represent on each
graph type. The x-intercept on v-t graphs indicates being momentarily at rest.

O 7.arc 23: »TCENFLA - 2074 T4 hmP+9° (Symmetry)”?

Vv 4D 90T LAAY herdt HINE avt AR PULLCE TEENTLA... Ne T hed AL aavL /N
L0 LH...

Vv ALA@-E PULTAD-: av-pe@7 ATPONPO NAT7L LH ATINAT ooPhC:
Vv PASTT TLOATC: *F*OL9LTS! ** (A Level Ground NF!)

% OL N&HF@ WeF ALin $7LLLE® ** 1 (Time up, ty)** = hh&tFo- he oL ot
A@-L L oL@ ** 10 (Time down, tgown)**#

% **mPAA PAPC AL LN (Total time of flight, Tio) = 2 X typ**.

* 07775 @9° heF Ag (hhet+5o o¢n): & **0.00 E0L0- 771 (speed)*™ AT **,
LA@ &7t (speed)*™ **Ah-A** 1@ (LA ho 97 W+FPes APNT, 104): \
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* BV N7%TS OAATT 0M9° PPAA! AP°AN MPAA LBT AT tp7 AF (W&HF hed AL
vy =0 7 +mPP) TTITSE 0 2 0T FAA=

* QY kAG:

For projectiles landing at the same height they started (Ay = 0), use symmetry: Time up = Time
down; Total Time = 2 * Time up; Speed at a certain height going up = Speed at that same height
coming down.

O 7.0rc 24: ?ANONGTT S Pa.NTC AD?

v 437 9°7 £AA? »An object moves with velocity (3i + 4j) m/s. After 2 seconds, its velocity
is (7i - 2j) m/s. What is the average acceleration?”?
(Ambharic): A7& €0 0 (3i + 4j) m/s Gaed-t AeH7Padn 10C: h 2 A7 03A Daed Lo (71 -
2j) m/s Cr= AMg ANNAGTE 07T 107

ALA@E 7A@ TnTCT7 &7L AhAC avLavc/avdif:
PASTT TLOTC: **ANTCTT 0 hPTTTT ALeE avh ! FFE
1. Initial Velocity: o; = 31445 (v = 3, Viy = 4)

v
v

2. Final Velocity: @y = 7i —2j (s, = 7,05, = —2)
3. Time Interval: At =2 s
4

. Change in Velocity (Av):
* Avp =V —Vip =7 —-3=4m/s

* Avy =V —Viy = —2—4=—-6 m/s
* AT =41 —6)
5. Average Acceleration (dayg):
. = 4ﬁ_6ﬁ

% Gavg = 21 — 35 m/s?
Vv (@7 Neat: a = /22 + (=3)2 = /4 + 9 = /13m/s?)
v QO koG WNTCT (v, @) T4 MAET FFA X AG y hOPZTPRT APNFEF Q4!

When dealing with vectors like velocity and acceleration, perform calculations for the x and y components
separately.

O m.arc 25: 72260 AChAC P17 - Gaend 291 107

v 4&2F 9°77 £AA? An object is moving in a circle at a constant *speed*. Does it have
acceleration?”
(Amharic): A7& €0 0 N 271 AL O 99, *7yt* RO TPAPA 10 ANNALTT AAD-?

v AfA®-& ¢oL a0 »Constant speed” A.AA a =0 10 A= “I0=
v PASTE TLAPC: FFUAc0E b C 1o Y Apmen ha@-!
% €0 0 D0 ATPAPNE **EPrE (speed)* 29 LPT9°: **ORTPAPOO hPAn, (*direction®)**
PATIRLT **RPOLNFF
% ¢ Mol APMA AATLPPCE **AAALO &fr APTPLL 10FF AT jo-x
% Moo ReTPPZ OP1E **RNNALTT7 AA!**

% BU ANNAGTT **0. 7S EIA AnNasT7 (Centripetal Acceleration, ac)** £0AA: APaam-9°
U-ALH ®L **n0(- aoyA (*towards the center of the circle*)** 1@z (e»m¥ ‘a, = v?/r¢)=
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» QO A

Constant *speed* in a circle does NOT mean constant *velocity* (because direction changes).
Therefore, there IS acceleration (centripetal acceleration) directed towards the center.

© hruct TLINEC 907 RLITT TLEPT RImNPAT!

Uniform Circular Motion “Ia+ 299, &7t A78, 290 a.ae0h ALLAI°: APME ANTLPPC
U-ALH OFFCEFA ANNAGT? (a.) AA!

Constant speed in a circle means changing velocity (due to changing direction), hence there is always
centripetal acceleration.

O 7.arc 26: 701§ OL avc: hdaoC OL U657
Vv LT T BAATY f V-t 14 (PPHT aoorc) BATS ?Write the equation for velocity as a
function of time (v(1).” @& LA davc (‘x =5+ 2t — 3t29) LaTs »Sketch the v-t graph.”
vV ALAOL PUUFAD: (| 166 AT (| PorC avhhA PAGT ATFIF AAT10P:
v PASTE TLATC: *FertT ovnovC AheA T (y=mx+c) AT ¢ eI Ehh T T RIS
% v-t Graph (Straight Line):
- Pavd.: ‘v = v; + at€
-hy=mx+ c .2C 05198C:

©y = vy (or v)
X =1
- m (Slope) = a

- ¢ (Y-intercept) = v;
- NALWYE h v-t ¢4 AL y-intercept (v;) AS slope (&)7 MMITT+: v(t) = v; + at PorCT
3G CFAA=
% x-t Graph (Quadratic - if constant a):
- pavd.: fA\yp = T —x; =vil + %at2 = zf=uz;tul+ %at2‘
© 8Y PTENA PavC 1@z h x(t) PooC AL v; (Pt DAWNFT) RS o (f 12 DAAFE ATE)

QUTE LFAN (N WAT-AN L£° v = dz/dt, a =dv/dt)= WL V-t V&FT PAN BFAA
(T aofavC LIPGTA)=

* QY kAG:

Understand the mathematical relationship between the motion graphs and the kinematic equations.
The equation of a straight line (y=mx+c) is directly analogous to vy = v; + at on a v-t graph.

O 7.a7C 27: »¢€F 2§ ¢HALT CPT vs LNTANGTT? (€99, Ko7PT!)

V' AITF 9T LAAY P V-t 14F BATS (aPNav4. h t-axis NALY" NFT9° £o1%L) »Find the total
*distance* traveled”” 4§ »’Find the final *displacement*.”

Vv ALLA@-L PTLTAD-: U-AE7 A7L ALCT 1001 OLI° P0%ETF °PANT avCat:
Vv PAST TLOATC:

% Displacement (Ax) = Area Above - |Area Below| (P-+Mé- A@-P: APMnT £

Entrance Exam Preparation




-
-

UL

J_
N

ENTRAL

A8 Inspire Note - Physics 6 & Kinematics

% Distance (d) = Area Above + |Area Below| (m®AA o071 U-n9° Z'H-4:A0)
* Q@ kA

For v-t graphs, **Displacement = Net Area**, **Distance = Total (Absolute) Area**. They can be
different if the object changes direction (crosses the t-axis)!

O 7.arc 28: 7PAYE OPPF”? - 148 (W)

Vv LT 9T LAAY PT A MFALP AYE PHAMe avlEPTT ehAPAA (A9°An CPT 0 km: LH 0O
minutes: ANAA&T7 0 m/s2: a7 £99° (I m/s SmSPA)z=

v ALAOE UUTFA0: QLT AfhThhn NPT S RTPCET omeder

Vv PAGTT TLAPC: *rhavBavlPa- TIPC U9 11C @L @ (consistent) AY&T (N-+Ag SI Units -
m, kg, 9)** ¢04!

km — m

cm — m

%
%
% minutes/hours — s
% km/hr — m/s

%

g — kg (A 4L571Ln0)
Vv LT MALLITUT TNNAT @7 PooC NFmPbarg® aoANTP- **avp (lov-pe AUTT** SIPGA!
v QY eis:

Before plugging numbers into ANY formula, **ENSURE ALL UNITS ARE CONSISTENT** (preferably Sl
units)! Unit conversion errors are very common and costly.

© nreeucT LINEC 907 ARTE TLEPT ATmANPAT!

Q71 avPPC PaPT AL PM RG (MI° ANLALD: LLF 10! L.3F P7 N ¢HALE L7217 AOP
e an= vae79° @f SI 7+ (m, s, kg) e+Lex

Unit conversion is crucial! Examiners often mix units intentionally. Convert everything to consistent
Sl units (m, s, kg) before calculating.

PR lA @ ¢ eI TLATC:

NN Ah A7L arCTé Ne- 10E &7 (RhOAm avlET) APNNNEE  FhhAT @7 avas e
(PaeC/14-5) WetmPar: “LATET (09123 0P07 HAPPE) aoq 31! **AA TR (Systematic)** a4
**qpyee (Careful)** v-'r!
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1) €3¥%% ovg°0A: Dynamics - “LOATC AT (NFA 1 - DLA AT vI1I1) ()

Thinking Like the Examiner: Dynamics Secret Key - Part 1: Forces and Newton’s Laws

% 8ld Inspire Note: ?3 EI§F! @€ 4257000 "LATPC AT ATW7T 1LYS AFy-! Y@ L0017
v9.21 (Newton’s Laws)! hei?1Enn A7P0P07 1ALAGTA: SL257100 L A7P0P0 AT°7
AILTLNNT ORY° RILTLADT PAPGA: PS@- +PGE SLA (Force) 10 LFFF ¢ SLAT 870-040
AG P L0177 U2  9°7 PUA RILTLATU NHALE av712F LLSTAA: “LATET A6

L1)marc €A% ()
Secret Keys

O 7.arc 29: 73ea antc 1017 - Rpmes, 047 jo-)

v AITR 9T BAAY UAT ORP AT DLAT (ATE N AL (FALP APM (N% PALA RS »What
is the *net force* on the object?” @gg9® »What is the *magnitude* of the net force?” -la°
eme Pz
ALA@-L 7L TA@-: 3LhET A7L NNAC (1PTJ avRavC @LI® avdin:
PASTT TL0TC: GhtC ovLorCy tmeor! (Use Vector Addition!)
1. FBD an! v-a79° 280°T (I AP TF@ AdPI°m-=
2. PCA2T NCYT 9°lm (X, Y axes)#
3. h AL 2C T8% PAPTTT DL0eT 0 29° 717t née (F, = Fcos, Fy = Fsinf)=
4. MALTETS AMh LaT7 D7 TTET APNF L9°%:
% VF, = Fip+ Fo, +..¢
* VF, =y + Fo, +..¢
5. ¢tme-o7 >eA (Net Force) @om7 (Magnitude) Anf-:
% “Fhet = \/(EFI)2 + (X Fy)%
6. (APMao- ntmeP): ‘tan¢ = (LF,)/(XF,)¢

Vv QO AT LA (LLC APMHOF (1FRI° ATCH! ¢ antC aLoocy (IHAL 1717 HET)
+noYav 8. ::

v
v

Forces are vectors! Add them using vector addition (components are usually easiest). Don't just add the
magnitudes.

© nreucT LINEC 907 ARTE TLEPT ATmANPAT!

Pt 3eAT (Fpe) ATITTTE U-ALH © GntC avfavcd (M7 17T) Lmbav: 64 (5,
2.£9¢-9° (FBD) aaA (M9° Ahd.A1L 10

To find Net Force (F;,.;), always use vector addition (via components). Drawing a Free Body Diagram
(FBD) is essential.

s ['l_

O 71.avc 30: PRICA.L vs. “I0 vs. NNLT” - ePAT ARYF!

v & 7 gAaA?  »”Which property of an object resists changes in its motion?”’
»Which quantity changes if the object is moved to the Moon?” -

ENTRAN
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V' AFA@-L 0oL TA®-: A0ET PAT T1LGCE
vV PASTE TLaTC:
% AJICHP (Inertia): PATPNPL A@-TF PorREI® QYS (*resistance to change in motion*)=
2% a70-041 10-:
% “10 (Mass, m): ¢ AICN.E a°om7 avah.f (*measure of inertia*)z ¢#h eom7 ovAh. £9° 1@~
NhAC 1@ (PFF@-9° NJ 299, 1@ (1°LCP°F MMl PI°F WPI)= A% kg 1@-=
% NNLt (Weight, W): (&0 AR ¢7L0C4@- ¢ 7101 2eA (*force of gravity*)= ahtcC 10
(UA9° OLIT/OL L0t 1)z NF@ A PPC LPPEA (N8R g LPPLN)= K75 N
(z@-17) 10 W = mg-.
v @@ eA&: Mass is *how much stuff* (inertia), Weight is *how hard gravity pulls*. Mass
is constant everywhere; Weight depends on gravity (g). Inertia is the *concept* of resisting
change.

Mass is the measure of inertia (constant everywhere, kg). Weight is the force of gravity (depends on g,
N). Inertia is the resistance to changes in motion.

© nreucT LINTC 907 ARTE TLEPT ATmANPAT!

70 (m, 0 kg) AS NLT (W=mg, N N) ¢TALE §Fm= “I0 P01 AP AT NNLT L ¢
Wt DLA 10 RICHE TINT LA PATPNFL AD-PF PaRBI° (YL 1@

Distinguish Mass (kg, constant) from Weight (N, depends on g). Inertia is the conceptual resistance
to changes in motion, measured by mass.

O =«.avc 31: ?7H5® v-27 (Equilibrium)” - BE ¢+mMe. SLA!

v 4&2F 9°77 £AA? An object is moving at a *constant velocity*. What is the net force
acting on it?” @g9° »”An object is *at rest*. Which statement about the forces is true?”’

Vv ALA@C P9 FAm-: (1 290 Gac0T P7L7PAPO 0 AL LA AN A TINNE OLI° KGT AL £A
EN AL 9°79° SLA PAY° AN TI0A:=

v/ a5 “LnrC: Equilibrium means Fpe = 0!

% Fhet = 0 70T o = 0 71at 1@ (h 7017 27 v)=

% a=0 70t LA kO OL WisT AL 10 (v = 0) OLI° I 271 G.ae(t: APH7PAPh 10
(v = constant # 0) “1n+F 1@« (h 2017 15 V)=

% NALYT A7L €0 AL%T AL Wt @L9° (| 291, Aot 7L Padh WP (1A% AL P70 l-@-
et+me. 320 (Net Force) e 1@ 2V AT 17 9°79° 5LA LA™ TInT ALLAT: P17
SeneT £9°C (vector sum) 10+ BE P10+ (A9°AA @L AL 291,140+ HLA hoLFT holane-
AC AlrA 10+):

v @@ ¢as: Equilibrium (Fe = 0) applies to objects at rest AND objects moving at constant
velocity. Don’t assume Fpet = 0 means no forces are acting; it means the forces acting
are balanced.

Equilibrium (F7,.; = 0) occurs when an object is at rest OR moving with constant velocity. This implies
acceleration (a) is zero.
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O WreUCT TULINTC 907 ARTE TLEPT ATmANPAT!

Equilibrium (F,¢; = 0) “1A+ a = 0 90T 10 2UI° A4S T AL AN (v = 0) AT 0 291 D.ae(k
(v = const) A"LTPAPO RO U-AETI° PhtIFA=

Equilibrium (F,,.; = 0 = a = 0) applies to both objects at rest (v = 0) and objects moving at
constant velocity (v = const).

O =#.a+rc 32: 7Action-Reaction Pairs” - +hhaF@<7 77& avpeT!

v 4&2F 97 £AA? »When a book rests on a table, the action force is the weight of the
book pulling down on the table. What is the reaction force according to Newton’s third
law?” (&Y ¢TPE APilA &0 F7 ALT@-L LTFAA!) @e9° »Identify the action-reaction
pair for the gravitational force the Earth exerts on the Moon.”

v WS- 07 TAD-:

% Reaction 2847 O1Tarang &0 AL avavph (A9°AN: 7% hé MLEHDT 014 MmlLSHD-
a3 h$7 140 - 2% TC7IA DA AT nNL+ 1m: Action-Reaction 77& ALLAI"!)

% PTALY ALTT DEAT A1 71L& avdO\Lx
v PASTt “LOTC: Action-Reaction P7&F U-ALH:
1. toadg ALrt 3eA GF@- (Gravity-Gravity, Normal-Normal, Tension-Tension...).
2. Alrd o°m7 AAFo-:
3. tPéL APNE, RAT@-:
4. OTALe &OT AL ENLN! (B3 @47 10-1):
v FRRAT ANe-C: avBavg g Action 2247 A% (A9°An: Body A exerts Force Type F on Body B).
hi.® Reaction »£ni: Body B exerts Force Type F on Body A (A& e®m7%: +P&s Abmm)=
v/ 9°an (Book on Table):
% Action: Earth pulls Book down (Gravity/Weight).
% Reaction: Book pulls Earth up (Gravity).
% Action: Book pushes Table down (Contact Force).
% Reaction: Table pushes Book up (Normal Force). (alv Ag ¢ DL+ AT ¢ TCA SLA
T7L hGLNAI°!)
v/ 9°4n (Earth & Moon):

% Action: Earth pulls Moon (Gravity).
% Reaction: Moon pulls Earth (Gravity).
v @9 +as: Action: Force of A on B. Reaction: Force of B on A. Same type of force,

equal magnitude, opposite direction, DIFFERENT bodies! Don’t confuse action-reaction
pairs with balanced forces acting on the *same* object.

Action-Reaction pairs (Newton’s 3rd Law) are: same type of force, equal magnitude, opposite direction,
and act on *different* objects. Force of A on B <+ Force of B on A.
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O WreUCT TULINTC 907 ARTE TLEPT ATmANPAT!

» 7017 35 v 72T (Action-Reaction) U-ALH OFALE &OT AL ¢91.04 GF@: (A7L ¢n
1 AL PTLN% TLHGE SLAT (A9°AMh NNLTS TCTIA SLA (A91L9° 10 AL) ¢ 3% Ul 77&7F
. AL LI

Newton’s 3rd Law pairs always act on *different™ bodies. Balanced forces acting on the *same* body
(like weight and normal force on a horizontal surface) are NOT a 3rd law pair.

O =7.arc 33: ?F=ma 7 Mh°7r%t aope1? - A9°7? AL T?
VAR 9T LAAY DLNT NFALE ATINCT PULAGNTT Uz (A9°An A1F AL P &N @LI° (NH-
125 e4+PH) LATE ANNALTITET? OLI® RT57T SLA ANl LAA=

Vv ALN@-& P9UTA@: DeAFET A7L NNAC avQavC/avdin:i @L9° ¢ 70177 25 v (A7L hPam,
NF av-tC =

v/ PASTT “LOTC: F=ma antC AlvAd 10! DALY ARLTS7S APT (X, y) APNF oot AANT!
1. FBD: ¢a£!
2. Axes: X AF y ANMLOTT 9°4me (AS1TF ANOLOET AN )
3. Resolve: v-tx79° D80T @L X AT y D7 TH T $R4x
4. Apply F = ma Separately:
% OF, = ma,® (0 X APM= Li DL0T7 NF L9°4)
% NF, = ma,* Oy APam Pa SL0TT AF LI°%)
5. Solve: PH17H7 ArAFPT Gk

v Q@ kA P L0477 2F v OIS UALR ¢ X AT Yy APNRLTT ALNF Ad(k! FBD AG ¢
hPZTEE AhddA @47 §F -

Because F=mais a vector equation, you MUST apply it separately for the x and y components: X F, = ma,
and X F,, = ma,. Resolve all forces into components first!

© hreucT TLINTC 907 ARTE TLRPT ATmANPAT!

PL@O-17 2% Y7 dFmeari FBD apaA: AnM.OT7 ovg°p (AS1T ANC “IHA LavlMA):
ST ML X WG y WPZTIET @At WS SF, = ma,, ‘CF, = ma,? APNF omdg
PL: -

When using Newton’s 2nd Law: Draw FBD, choose axes (often tilted for inclines), resolve forces into
an x/y components, and apply X F; = ma, and X F, = ma, separately.

s I:L

O 7.07c 34: 7$C71A LA U-69° h mg IC AlrA 10:77 - (1§2.9° ALLAT!

VIR 97 LAAY (ST AL PA BN OLI° AGT @ONT PA (D OLI° 716 LA OLIT/MLAL
Po.14-@« €0... A5 »?What is the normal force??”” Ma* meFh =

v ALAO-L 7 FA0: -ALH Fy = mg Nk 10z

ENTRAN
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VPASHT TLOATC: TCU1A ea (Fiy) 9°AT Gen, 284 (Fresponse force*) 10+! aom¥ 70010 1A%
AL 040+ @RI AP14-0- QA@- 7IC 1@ U-ALH P7LOA® S F) = may 7 +mPP 1@+ (y-hPmm,
h16- perpendicular A.P7)=

% AL9° 10 ALT WLFT AL Fy —mg=0 = Fy =mg.

% A1 AL (0 A79A): Fy —mgcosd =0 = Fy = mgcosé.

* AT o (0 270 Goeict OL9° Wést AL): Fiy —mg=0 = Fy =mg.

* AT ONT (OL AL ANNAGT A.LLCA, +a): Fy—mg =ma = Fy =mg+ma=m(g+a)
(h nNL+ NAg garHTA!)

* ALGT o0t (@8 FF RAhNAST A.LLCA, -a): Fy —mg=m(—a) = Fy =mg—ma=
m(g —a) (h nNLE £10 LAOUTA!)

v 99 +as: Normal force is NOT always equal to mg! It’s the perpendicular support
force from a surface. Always find it by applying Newton’s 2nd law in the direction

perpendicular to the surface (XF,erpendicular = M@perpendiculars WHere dperpendicular 1S Often
Zero).

Normal force (Fy) is the perpendicular support force. It's NOT always mg. Find it using X F, = ma,,
perpendicular to the surface.

© nWruCT LINAC 90T ALYTT TLEPT AImNPAT!

FC7N D2 (Fy) UALHE mg h8LA°! O TAL 0571+ AL (mgcosf): @EI> nA vertical
Sea 0SCT oe9 vertical ANNAGTT (ay) ULFC &PPLA=: U-ALE T XF, = ma, hlits

Normal force IS NOT always mg! It changes on inclines (mg cos ), with other vertical forces, or with
vertical acceleration (a,). Always calculate it from £ F,, = ma,,.

O 7.arc 35: 7§ eni? - o 1@« 0JEh? oo o heythn?”?
vV LFF 97 LAAY ATLT ATT AGPNCT POLPNCNTT Usd ORI AeFTN T AT O LIAXG DA
GLNN7 eme P

Vv ALAD-L PO TFAD-: Uk ¢ G4NTT7 ARIET avYh avfG1CE @e9° ¢ (\J-1h «enTi77 P2 U-ALH
[smaz RECT POAL =
Vv PAST TLOATC:
% NN 2007 (fy): e aahFPadn £40 P7L060 + POz aom HAPPE 10: h 0

A0h NEHTFo P (f; or = usFNE) APT &TAAE £91540 PO O TANA A(kT A PoP°
hLPnda- o104 28A (applied force) 2C AleA 1@< (R0 ANhATTPAPA L4N)=

Static friction (f,) prevents motion from starting. It adjusts its magnitude (0 < f; < fs mae = s FN)
to match the applied force (up to the max).

* NEIEN N7 (fp): e MATPNPO AL ALA £9L0L0 + PP aomt NAMNFO: $97, 1@~
fro = upFne (LI Sup, < € 107 DARLY av7badh hEwl NAA €nTE Lb7aA):

Kinetic friction (fx) opposes motion while sliding. It has a roughly constant magnitude (fx = uxEFn).
Usually pg < ps.
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VORI AT TeT AFUET e RLFT AL 10 LN NATPNF0, AL PILAGT AR: RLFT AL
PE AIPAPh APTPNL WY [, 10 ORTPOLPO. AL WY f), 1@

v @@ +as: Is the object moving? Yes — Kinetic friction (fy, = uxFn). No (but trying to
move) — Static friction (f, adjusts, fs < pusFn).

Is the object sliding? Yes -> Kinetic friction (fi, = uxFn). No -> Static friction (f; matches applied force
up to fs,maw = H’éFN)

© nrrucT TLINEC 907 ALITT TLEPT RImANPAT!

NJEn eni7 (fs) €h AdhATTIPAPN 40 hEHINLO PEA IC AlrA 10 W& T o AdE
(us Fy) P91.CA@ A7PAPN A NF 10 Merkh &enT7 (f) = pupFy) #0 AeH7Padn A
UG RT. DA 1@z

Static friction (f;) equals the applied force if the object is at rest (up to fs e = s Fn). Kinetic
friction (fi, = ux Fv) acts when the object is sliding.

~ HISTORY

~ HISTORY

"RAPPZTU- AD A7L ATAF m7F 10+ - APTL PmihiPAl" [

VAk: RTS7EFTT Phs AhAN/A&HNN AATEmCH9°? AT AS0NAT= 8% TAP
AUt 10! ARPCZETTE AN ATL MIF @9 eNOFTT NEAT 0FmeI0NT ARG
NATa 1@ EPC APMINE AT K LLT L45A = “179° A@- I0H T ALOALI: I0H
PILPIO (AT RS (XS T 10+

+0C:  ARCZTUT RSSO TICTT WTLTIC AAATHEE hOg P9laopn FCT T
APG T Phd: ALANATU-9° ATDTE PorPhe LeT & ARICZTU-T PMINLPA:
AS0 ITFIETT NARPC MLAFTU- aohhd LLTEAE FATETT ATe4I A78 ARPC
Im7nef RePTO-!

and ability are not fixed. Embrace challenges and persistent effort to gro§

—
>

“.0rC: Your brain is like a muscle; it gets stronger with practice. Intelligence gk\y
your mental capabilities (Growth Mindset). 3 \L |
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1) <377 ov9°0A: Dynamics, Work, Energy & Power - “LATC #AF (heA 2) ()

Thinking Like the Examiner: Dynamics, Work, Energy & Power Secret Key - Part 2

Q5 Inspire Note: EIE! @L 82570100 AG AICE “LATC ®P&EF UATFO- AG @M LA0- NGA
ATR7 0LYS ! [| (A 1 AL ¢ 20177 V21 G ¢ LA ALTETT ao0lFe “LaTCT
AeTSAs AU7 LAP: LF3FT AN LH thdét 27LLLCTHVFO7 h F = ma AH190C: h 0e-
(Work): h A.7C%, (Energy) AL1TT5 TNF: A5 h T7oC (Power) IC ¢HLLH RAGE 1T0T7 AS
PAOEPTT W1l F0T=

Let's unlock the final secrets of forces and energy!

L1)s.0vc ¢as ()
Secret Keys

O «.avc 36: 7¢+£eH €0°F (Connected Objects)” - A7&T NATEL AL Wi TPAT?

Vv LFF 9P CAAY UAT @OL9° OOt APST (1190 +LLHM NATE PLA APTAN... OLI° PhTm.C
7 (Atwood Machine - ('FA. A% ¢F7mAma “I0°F)... A5 »?What is the acceleration of the
system?”” @@9> »What is the tension in the rope?” fA> EmG A=

v ALAOL PTLTA@: ARETSTSH RO OFAP ANNALGTT AT8A@ 100 @RI LTTFT (-FAdT ave
oo\ L: 0e9° FBD7 (-FnhA Adarah:
v PASTT TLOTC: ACYET A7L A1L OLP WTL TALE heAT TIeT!

1. NC%E7 MAmPAL (System as a Whole): (AnNA&GTF? A91TT+ A LH £PAA)
% o n@F ACYT (79 OTLLH “10T) W78 ATL TAP M (Mg = M1 + mo + ...)
Emért=

% 08P 5enT7 (External Forces) NF 9%+ @Ot A0t (MNCYE AL N@-P 090\417F)=
@-NMe >eie17 (Internal Forces) (a78 -E717 Qu-a-k “10°F aohhA) Fa Nz (9°07 819
N 7207 35 v ALt 0778 NA“LNS NmPAA £9°4 HC LUPSH):

% 0 207 25 U9 AmPAAD: NCAF FMI%: S Fogrermal = Mioral@® (ALY AL a PNC%E £.9¢-
ANNAL T 10+

2. A1 15T 0 aNF (Individual Objects): (7177 @LI° pA @NME SLAT AT1TT T+ PO
LOLAIA)
* AALT97% 710 ¢+A? FBD Aa-=

% © 20177 25 U (°XF = ma®) AAL7A75 90 ALNF 0% (E7T077 ARG b T DeheT7
ANFTFu) = ANNASTE (a) AN PT20H ROT AT ALTE aoPr7 AN @-(!

% PFTFT7T ArA3PT (R7£ AL & (Solve simultaneously)=

Vv A& ANOAGTET ATITT T ACYET (AmPAL “I0F SPAN (ONNE SL0-T7 TFA 0= ETTTT
Oeg° A WAME SLAT ATITTF LA RETATST RO ANFO v+ 71T LHLAIAE U-AES” HLPT
oL TAnAT oA LLCAN:

Consider the system as a whole (F,,; = myota1a) to find acceleration easily. To find internal forces like
tension, analyze *each object separately* using its own FBD and F' = ma, then solve the equations
simultaneously.
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O WreUCT TULINTC 907 ARTE TLEPT ATmANPAT!

AFLPH €OTF ANNALTTT (a) AZITTT ACYET MAmPAL (XF, = mypqa) “19T LPAA=
E7077 (T) A%1TTT 17 A1%7 €0 ANFO- (SF = ma) ao+717 L0LAIA=

For connected objects, find acceleration (a) using the whole system (X F..; = myotara). Find tension
(T) by isolating one object (X F = ma).

O #.avc 37: 7?he- (Work) - eH5@- 2eA? ¢15@- CP11”

V' AFTF T LAAY A DL0eT PULASNTT €0 £1A65 What is the work done *by friction*?»
og9° »What is the *net work* done on the object?” MlA> EmePA:
v ALA@OL PUUTFAD: PTTF @7 LA aomdd® WISANT “1LSICE ORI LT Cbt/ LN TAN T T
aon$d® A7TAANT AdFE @Le9° ¢ cosh T ANLALTT avCAt:
v Pas7t “Lnrc: W = Fdcosf
% F: N¢@07 2060 @ 10N SLA 10 (P 40107 Né- tmfe ¢ €4n1M77 D80 +Fmpar: ¢
Q0.1 e hbmee nNLF7 tmbar-,.)
% d: 2en 0°L0e0F LH €0 eFAHO S.0TAN T 0=
% 0: 0 2en antc (F) A5 0 20Tane?E antc (d) eohhd PA@ A7A 1@0-: 2% (M9°
047 o
- DLAST LOTANTE K7L APMm = () =0°cos0° =1 = W = Fd.
- DRAST L0TANYT +FEr APMm, = ( = 180°,c0s180° = -1 = W = —Fd.
(AF°an 07

- DEAST ANTANT T TCT72MAC = 0 =90°,c0s90° =0 = W =0. (A9°4h TC7IA
LA AL A TPAPh)

% Net Work (Wpet): U-AF aP718F Aie:-
1. PALT8TIST DLA Ne- APNF RAAF aoLavC: Wi = Wy + Wo + Wy + .6
2. aPavg P etME0F 38N (Fper) AOANFET NILE ¢ Frec7 N “MNAT: “Wiet = Fretd cOS(bpet)©
(PF Opet 0 Fher A5 0 d ovhhA LA AF9IA 107)=
3. Work-Energy Theorem: ‘Wyet = AKE¢ (2% A LH PAA 1@-!)

v RAG: PTT® SLA N RILFmPP A%: (I SLA AG (I LNTANGPTE avhd LA@T A7 (0)
0 FNhA tFmdor! Wipee 7 (1 3 av71&F 175+ EFAA =

Calculate work done by a *specific* force using W = F'd cosf, where 0 is the angle between *that
specific force* and the displacement. Net work is the sum of work done by all forces OR work done by
the net force OR AKFE.

© nhreucT TLINTC 907 ARTE TLRPT ATmANPAT!

PATE OTOAT PEAT Ne- A.mPe (W = Fdcos0)i F7 &5 07 AL DA NF emebar-: Net
Work (W,e) L9 PU-c9° 2807 Né- £9°C 10 @89® h W, = AKE 1757t @FaA=

When asked for work by a specific force, use THAT force and the angle it makes with displacement in
W = Fdcos 6. Net Work (W,,.;) is the sum of work by all forces, or simply AKE.
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O 10 rE-38: PAICE RITT - oo 10 099 §4 11

VLI 9 BAAY PATLT kN U-sJ £1A65 ”What types of mechanical energy does the object
possess at this point?”’

v AfAo-& ¢7FAm. KE A§ PE o9 F@-7 N+Aaa+ avy1€ avony:
v RS TT TLATC:
* Neith AICE (KE = mo?): 0 @71 (speed, v) hA®- AF 10+ POLEL0= hiFT AL
hwrt KE=0 '1@-:
% VCAFENTA 7 HT0A AICE (PE, = mgh): &0 haolFo-t ¢ojavane e LL% (reference

level, h=0) NnAg h& - (height, h) A2 hA F 1@ P7LGL@-= 191aPAnE L@ L7 AL WY
PE, =0 10z (¢ h=0 9°csm 67t 10: TIC 17 OF aPF AANTU-!)

* AANth Z77E70.2A RICE, (PE, = %k:ﬂ); N1Ter1 (0L9° AA P7LAMT 11C) hor 0T CHovk:
LAMT LI Nemovd (stretched or compressed, x=0) NF 10 PILG L@ (1 LNT CHovk:
Wi PE, =0 1@z

v ¢a%: KE <= Motion (speed > 0). PE, <= Height (h > 0 relative to reference).

PE. < Spring stretched/compressed (x = 0).

Kinetic Energy (KE) exists if speed > 0. Gravitational Potential Energy (PE,) exists if height > O (relative
to chosen h=0 level). Elastic Potential Energy (PFE,) exists if a spring is stretched/compressed (x # 0).

O 9.0vC 39 7PRICE TN - o 10 oM LPTTAD?

Vv 4T T BAATY €SN A0t ST AL PULTA G k... ORI FTSAC... @LI° (| NTEF
PTOLDL DN... AT PP FTTET 0L NET e o7 Lme PA:

Vv ALA@-L PO FA®: © AACE, TONPT &LN07 aaNT aemed®: 0L CHFE SeaT hraca-da
AT ANTIOP:

v PRGTE TL0TC: “bhihA WICE v0F (‘KE; 4+ PE; = KE; 4+ PE¢©) £7L0¢-@-:-

1. P7acata 2ot (Conservative Forces) NF fé- (LN 1@ RILY >80T (A7L 0.1 &S
? 01T (RANER) D8A) P7LAST N 1907145 AL (*path independent*) ALWP7 Navyd AG
a2 q 10T AL NF Ptev(lt 10 AICE ALANTI° (DL av-pt AL L4I°):

2. vraca-ta favrr >eaT (Non-conservative Forces) (A78 énfi7: PAPC arRR9°: ¢410L
s (applied force): 707 e N71LA&0T LH ©®L9 FA 0.0A (*negligible*) NF 1@
ALY DLAT PULAGT Ne- (199715 AR Ptav(lt (LP7 “LhzhA AICET @L AA AT (NH-
LH o) APLs LTFAN:
v EAE: (T4 00T G407 OLI° PhPC 229 himebn @LI® FA hataa: ‘KE; + PE; =
KE; + PEs 7 o®m#9° ATTa9®! 0P+ Wy = AKE + APE¢ 7 @29 F = ma 7 ®me9°
AANTFU-2 2017 A 7 ¢ AICTE, 70 VeOTT 1M9° PHAA!

Use Conservation of Mechanical Energy (K E; + PE; = KE; + PE¢) ONLY when non-conservative
forces (friction, air resistance, applied forces, tension) do NO work or are ignored. If friction is present,
use W,,. = AKFE + APE.
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O WreUCT TULINTC 907 ARTE TLEPT ATmANPAT!

PorLhzhA AICE, PO (E; = Ep) P7L06-@ DIACALA PAUVT DL0eT (1AL FenT7) Ne-
0912040+ LH AF 10 20107 "A: AICE, emeA (OL avdt ePPLA)E DALY W, =
Ef — FE;¢ 7 embav-::

Conservation of Mechanical Energy (E; = E) applies only if non-conservative forces (esp. friction)
do no work. If friction is present, energy is lost (as heat), so use W,,. = Ey — E;.

O 7.a7c 40: »ToC - PLH 188!

vV 2ITF T LAY AT APT RTL ALTEF N A%E ATLT®- (1 10 Ah7LF AATO- (1 20 Ah7L =
PHT @ 10 0Am TOC PtmPor@? @R AP SLA AT 9 Naelch BATT TOLT Al BAAE

Vv ALA@-L P9 FA@: TOCT h Né- ORI° h AICE IC T1L5ICH
v PaS Tt TLarC: Toc (Power, P) 1At €1t 10« - ¢ (- ©LI° P AICE, 71T
% ‘P =W/t =AE/t: +avdag N7 (APC LH @-QT P0& P0AM TOC AAD-:

% ‘P =Fve (A 29 aaeich)=z DA RS taelt AOm- ToCT APTd “INAT 2Fan=: (ALY
F ho 2C o8 erim- 5240 10« g9 P = [y cosb)

v K75 Pt (Watt, W) 1@ (1WW = 1J/s)=

v/ eA&: Power is about *how fast* work is done or energy is transferred. Less time for
the same work = more power.

Power is the RATE of energy transfer (P=W/t or P=AE/t). It measures how quickly work is done. Unit is
Watt (W = J/s). For constant velocity, P = Fv (where F is parallel to v).

© nrrucT TLINEC 907 ALITT TLEPT RImANPAT!

TOC Tt 0 0LH ALhéA (P =W/D) 1@ Al e oehet NF AgP7? 09°7 PUYA &7t
A78H0e gahA: tavdae (177 (AEC LE P06 POAM TOC AAD-:

Power (P=W/t) is the *rate* at which work is done. Doing the same work in less time requires more
power.

"A9"T7 ATLIT4 ANJ O - héLATO NGIC AR!"

W VAl &HS@ ANLAL (LPF9°E Pava1gTFu- oo lT 9 4AS@T TINGE NF ooy
PANTIC: PI°TT14 T A@PT AVLOFTU-i ADLLT av-OFu-i V1LTUT AaPADT av\\/lo+
10z LHANT ool ST PANTANN ALTINTUT PAGAT TC &FE LLCITAAE NTLATET
MOP LTV LhTT TICT (MA A@T AT FE LLCITHAR

W G AAE AAE NSO Pt Om NATU-: AR °0A (big picture) ATIPF
PHes: 0% AOPT OLLT 9°7 LmPaTA?? 7?97 K1 TIC A1L4I NLST
LTAN?»? QATU- Adlkz 2% PavoiC TCrevF (purpose) LALTAAI FCTav7 M@+
L9 av1aa4FFu- (motivation) Len9°¢-Ax

¥ “.orc: Find the deeper meaning and purpose in your learning beyond just
passing the exam. Connect it to your future goals and how it helps yQ
understand the world. Purpose fuels motivation.
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1) 3% ooan: +amo1¢ "Advanced" “LATC AT (hv-aed® COOT) ()

Thinking Like the Examiner: Additional »?Advanced”” Secret Keys - Across Topics

= Inspire Note: EATE! @L +mo1L@ 27148 AT PILATC P& F NFATT W77 LUS
aAFy! Q@ hri LT TTH PALFGTU? 1LALAT A LT LT TFAFO7E @L9° oHn LR
CONT7 P7.015°FF @L9° 7T h& A A7HN P7LmeEe 1TOTT K702, C-NT= hTe %! AETST%T
»Advanced?”” vafl heeadk IC AP157T7 RW74.FPAT!

L1)arc €A ()
Secret Keys

haoahL? A4 a.ntC (Measurement Vectors):

O 7.aPc 41: SLOVFACA ASA.ND - PPavC 9940719,

Vv 43 7 2aA? »”Which of the following equations is dimensionally consistent?” @gg®
PA7& R (constant) L1717 EmePA=

Vv o0lE AEIRTS LILNA TePILE a0l FR ReOUTTT AA@- (L, M, T..)=

v Advanced vadl: A7& TNNAT PLHNN ArAJ AL ¢ QA LA®- mPAA SL7UTNT 047 OheA
NAG mPAA SLOLTTT IC Rird aoP7 RANT: RIQU-9°F avfavC ORF° avdin PULFA@- Fapadg
L8977 PAF O WPTLEPT NF STz

Vv TLOPC: ARETETS HCPS (term) SLUUTTHRT R4 (AFPAM: v = [LT7Y], a = [LT?], F =
[MLT2)) &8 fahcAF @7 OPFF AEIMmes APAN: vp = v+ at* = [LT'] = [LT '+
[LT7?|[T) = [LT Y] + [LT™ '] (%2°270r ThhA 10-!)

Key: Check if the fundamental dimensions (L, M, T) match on both sides of an equation and for terms
being added/subtracted.

© nreucT LINTC 907 ARTE TLEPT ATmANPAT!

L2970 (oo 717 ebaeC 7 FNNATTE (OP1F) 914917 OL9° PTISO-¢@-7 £, KLV
Mo eFAA= L, M, T ao0l3P AL0TNST GFo-=

Use dimensional analysis (L, M, T) to check equation consistency or find dimensions of constants.
Both sides must match; only add/subtract terms with same dimensions.

O =7.arc 42: eantc MRATF - Dot vs Cross Product (a2 @)

v LT T LAAY (N LH PTI OnT Agava) EFANE 17 870-0ANT) ?When is the work done
by a force maximum?” @£9° »»What is the result of the dot product of two perpendicular
vectors?”?

Vv ao(\(oE: nntC avfavC/avdihy ASHGAE TINHT 0T UNT AL 1m-!
v Advanced va: <3

% Dot Product (A-B = ABcosf): @m- nhAC (Scalar) 1@ (u-ak ThtCT oohhA famy;

2

A7 (0) OL.PPC oMt LALLA=:
- 9 =0° (Parallel): A-B = AB (Maximum)
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- =90° (Perpendicular): A-B =0
- # = 180° (Anti-parallel): A-B=—-AB
* AmPPe™: 0é- (Work) ‘W = F-d = Fdcosf¢= Né- maximum PoLPI® SLAS SNTANTTT
MA7L APMm AP (0 =0°) 10
% Cross Productﬂ(ff X B): @mt antc (Vector) 1@ aAPmmm h A h§ B TCTIENAC
10 oM’ ‘| A x B| = ABsin6¢ 1@ (A Torque, Magnetic Force... £144A):=

v “.0rc: Dot product — Scalar, uses Cosine, max when parallel, zero when perpendicular
(Work is an example). Cross product — Vector, uses Sine, max when perpendicular, zero
when parallel.

Dot product (E- B = AB cos ) yields a scalar (e.g., Work), max when parallel, zero when perpendicular.
Cross product (A x B) yields a vector (e.g., Torque), magnitude AB sin 6, max when perpendicular, zero
when parallel.

hher71t:nn (Kinematics):

O 7.a7C 43: 16§ - NATS 0L pAG- NhATAN (VA NF)

v &3 7 £AA? (A Theory) ”The slope of the position-time graph represents...?”” @gg°
»The area under the velocity-time graph represents...?”

v/ ook Slope = Rise/Run (Ay/Ax). Area = Length x Width (A9°+)=
v/ Advanced vAa (Calculus Connection):
% PoNF® Waei-t (Instantaneous Velocity) v = % (f0F-LH 14 LentA/Slope)
* PoNFE ANNALT? (Instantaneous Acceleration) a = % (¢ Goe0E-LH 9166 Loht0/Slope)
* S0TANTT (Az) = [odt (@ Tl t-LE 164 ATECA/Area)
* ¢ WAt A (Av) = [adt (f AROAGTT-LIL 166 A3E4-0/Area)

v TLATC: T AT hAalrANT 0P AtmPe9°: Slope “Int Lok (rate of change) A7LUT:
Area L A.7E914-A (accumulation) A7LWPT T1@E ¢ 1L-6FET FCTHI° LMTACATAA

Conceptually link: Slope «» Derivative (Rate of change). Area <> Integral (Accumulation). v = dx/dt,
a=dv/dt, Ax = [vdt, Av = [ adt.

O “.0rc 44: TCENFLA - +OCPL®- 170 (Apex/Peak)

v 4T 7 £AA? At the highest point of its trajectory, a projectile’s...” A§ 7°C2 SNMA =
v o0k TCENF LA NASC AL A7 a, = 0,0, = —g 1@-=
v/ Advanced val: 1 h&t+F@- hed (Maximum Height) Ag:-
% ¢ koot D0tk (vy) BE (0) SPSAY (APONT LH7IA ®L AL av@-a)f:7)x
% ¢ AL a.nreit (vy) M7 BE ALPTI°! (R, 1@0-: havBavl @+ v, IC RhrA 10°):
% ANOAGTT (a) BE hBLAT! AU-TP° ‘a, = 0° AT ‘ay = —g° 105 AL0T aPNEET hE$T°9°!
* MPAA WAL 4O UPTFO PLPIO- ALY AL 10 (FPNIEES v, = 0 DAY v = | /02 + 02 =

V) #

v/ “1.a7C: At the peak of projectile motion: v, = 0, BUT v, # 0 (it>s constant) and a = —g # 0.

At the peak (maximum height) of projectile motion: v, = 0, v, = v;; (constant, non-zero), a, = —g,
a; = 0. Acceleration is never zero in flight!
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O WreUCT TULINTC 907 ARTE TLEPT ATmANPAT!

TCENF LA We+Fo hed AL N.LCN: vy, =0 LPSAL TIC 17 v, hoPEasfm- IC Aheh 1o-
(az =0 NAPNDT ANAAGTIHI® ay = —g 10 (REC ABLAI!)=

At projectile peak: v, = 0, v, is constant, and acceleration is still a,, = —g. Only the vertical velocity
component is zero momentarily.

O .0rC 45: TCENFLA - &76 AG ATIA

v 43R 97 BAA? A projectile is launched with the same initial speed at different angles
(e.g., 30° and 60°). Compare their ranges.”

v av0l: Range formula (for level ground): ¢R = (vsin26)/g*.
v Advanced va:
% sin(20) P7LA@F ANJ@-(-x
% sin(2a) &G sin(2(90° — «)) arA SF@-! (A9°An: sin(2 x 30°) = sin60°; sin(2 x 60°) =
sin 120° = sin(180 — 60) = sin 60°)=
% BV Tt &ICTF@ 90° PULAM U-AT PTHALE PUINO TS ATNT (0 AG 90° — 0) (Ag°AM
30° AG 60° @@I° 20° A 70°) +avAAL &76 (same range) SAMN! (PAPC aPRE9°7 Ta
ha7):=
* NGHFo &78 PLTTo 0 = 45° (L7 1@ (sin(2 x 45°) =sin90° = 1=

v/ “l.arC: For projectiles landing at the same height, complementary launch angles (angles

that add up to 90°, like 30° and 60°) give the SAME range. Maximum range occurs at 45°.

For level ground projectiles, complementary launch angles (e.g., 30° and 60°) yield the same range.
Maximum range is achieved at 45°.

hge59.n0 (Dynamics):

O 7.0rC 46: &7 - APMB, KRG ALTT

VAT 90T LAATY ST AL @L AL 29114 ATT... ORI UL TN Lt RS P G4NTITT Adaen,
eI Khert mPPA:
Vv 0 lE NN RTPNPAT LPOTIA:E [ (REFT) RS [, (WTPOP0)=
v Advanced vaM / ?79¢:
% P GLNTMT7 APM7 v-ALH h ThhATo A7P0P0 (actual motion) @L9° W LPPhi@ AW7P0P0.
(impending motion) +$é&7 1@
&0 ST AL ©L AL APH14 W1 = f, ®L FF 10z
% &0 A1 AL 1 AL140 AFA LT RPN NPT (17 WeFT AL W) = f, 0L AL o~
(? mgsinf 7 NevP@I°):
&M ST AL OL FF AeHINLoAT W = f;, ©L AL 1@-=
%= 0 NJth vad (f) ¢ &enlir eem? DHH1Lo 38A IC RhkA T Adh < f; 0,¢ LN &7
eothnaAn! ALl f; = pFve hGLAT°!
Vv TLOAPC: ¢ §4NTTT APME APONTE PR OLT AOTTPAPN 10 OLI° OL, T AavrPAdLh APIPNL
10?7 AT mBe: SLNTT U-MI° PHY + Py 10 A NJEh §4nTFE avBavg® F o =0
TOPVTU- [ T LATE NLE N [0, IC ROSL G

%

%
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Friction always opposes actual or impending motion. Static friction adjusts itself (fs < usFn); only use
the maximum value if motion is about to start or if asked for the maximum possible static friction.

© nrucT TLINTC 907 AeTF TLEPT ATmNPAT!

PELNTT APNE U-ALH RTPNPOT (ORI A.avdl PAT ATPOPN) LPOTIN: S1F AL hPh:
A7 WIPNPOLO APAm, © GLNTT APT7 OL AL ORI OL FT AT LTAA: f, hitiINlo-
BEA IC AlrA 10z

Direction of friction opposes motion/impending motion. On anincline, it can be up or down depending
on movement. Static friction f, matches applied force up to fs imaz-

O 7.a7C 47: ¢HLPH ROT - PONT AT POP DLAT

v

v

L3 97 BAAY Ut 0T LLH APST O 3LA (L14-... NATSE aohhA LA@- P7hh. 28A (Contact
Force) a7t 1@-?

ao(\ ok NCOET MAmPAL (FLyy = Myprg@) OLI° hWET81% 7T AMF (F, = ma) a7
Advanced va:
% £707 (Tension) a6 ¢7hh. 22A (Contact Force) (u-at ¢+2LH ®NF avhhA @M >LaT
(Internal Forces) §Fm-:
% RILYT? AZITTF 018 (L7 AT%7 &0 ANF@ oo k7 PALAIA: NCYET NAmPAL NGTL
hLTFHI°:
% 0 2017 35 v ALt my 1 my AR P7LLACL®- £7ah, DLAT my 1 my AL holPACLo-
IC AlrA WG T Pey 10

“1.0rC: To find internal forces (like tension between blocks or contact force between
blocks), you MUST isolate at least one of the objects and apply F,.. = ma to that object
individually.

Internal forces (Tension, Contact Force between objects) cannot be found by analyzing the system as a
whole. You must isolate at least one object and apply F},.; = ma to it.

O 71.a7C 48: AChAC TI7T - PO TTHEEIA DLA I°3P?

v

v
v

LT 9°7 2AA? oo g Nl o1& A m&... TAZT (10AhE HEP OAHC... 0 0190 F0C
f.fihéhe... ?What provides the centripetal force?”

@\t Ml AoPTPAPh OL aIA LULNA OHAC DA LNEAIA (‘F. = mo?/ro)=

Advanced vaN: AFHFEEIA DA &7 CFA A% AL DA ALLAI®! A PTMe-@ DEA
(Net Force) 1@+ (@& avyi 291, Lavpnt@-): Ly ¢+ LA 271001600 NI°GO-FTF@- 5L T
1@-:-

% DA N0 AihehC: F. = 707 (Tension) 011av% @-aF:

% TAZT (AbhAN H2f ABC: F,. = ¢ 90k >2a (Gravitational Force):

% oG AMm&MNG @718 \Jm&: F. = ¢ NJh 07 324 (Static Friction) 0r1@-¢
Nav714 avqhi =

% oonG (070 (ADLA) o718 A3m&: F. = ¢ TCTIA D8N AALI® 0717 (G PPTANTT

P F4nNT7)=
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Vv “LnecC: Centripetal force is NOT a new type of force. It is the *net force* directed towards
the center of the circle. Identify which *actual* force(s) (Tension, Gravity, Friction,
Normal component) are providing this net inward force.

Centripetal force (F,. = mwv?/r) is the *net inward force* required for circular motion. It's provided by
real forces like Tension, Gravity, Friction, or components of Normal force.

© nrrucT TLINEC 907 RLITT TLEPT RImANPAT!

OTTHEEFAN 3LA (F) N0 AP SLA ABLA : A @L NNl avYA P99 LavpAnt@- PhieT
et (E7N7T @67 A0k FCUIA..) hMe o-mot 1o-x

Centripetal force isn't a fundamental force. It's the *net force* pointing towards the center, provided
by other existing forces (T, f, Fg, FN component, etc.).

"FTFU-T RELATU-I° - PACAT ALZT7 tmbav-)"

VAk: A757L LH 0M9° A76n1P OLI° A7 TIC O.0NL7: NFT77 R7P7T7T AS
T979° ATLTIRLET LNTISA: L% GWHT 10! (HELTU- N ALLTU- P7LT N NPT
Afe:

T0C:

aPYLTUT mee: PANNTU-T TIC ATINLAST N8 GTFo-=

NALEFTU- IC ToP%: ANC 71751 VAl aPAPOP: ACH NCH “I0LST NM9°
emPrIA: RS P10TU7 AALTTU- NFNEST PATU-9° 17HN Lmé-Ax

0LFANT AS4%: QA B7PFT0-F QA NIFTU AO-ZTF@: it TINEFTF AG £I6
TAP VEA LAMA:

AT ANJ @07 Ak ALY PAU-T AMTFU- 1@< (9°79° RTT NAhA ATP79°))

“.07C: You are not alone! Don’t hesitate to ask for help from teachers, 6’?\’
friends, and family. Collaboration and seeking support are signs of stren \El;;
not weakness. :

Entrance Exam Preparation



-
o

HUE

\I_
N

ENTRAL

as Inspiriei Note - Physics 1 £ Dynamics (Adv.)

1) ¢3%% evg°ai: Dynamics - +en1é Advanced “LOTC AT (heA 2) ()
Thinking Like the Examiner: Dynamics - More Advanced Secret Keys (Part 2)
#$ Inspire Note: EGE! ¢ 42570007 TAPT aavCov s F7y WIPTANT! AU-T &3°F NCTT 70

PANOANN? 1LEATD A.mPI°VFD PTLTANFDF +en 16 U-5F3PT A6 P173% HE&LPT7 AravAht=
(3P aoCPE (FBD, F=ma) AU-79° @4% GF®-: 1IC 17 AT10EF0- AL 719E POLAIA:

Let's tackle the tougher dynamics scenarios!

L1)ppc A& ()

Secret Keys

O 1.07C 49: 781 + §6NTT + ¢HI0L DLA” - U-h9° NATL AL!

VLT T BAAY RIL AT (| ST AL OL AL W SSA ASFI4/APTAN: FonTT REANT... ¢
ANNAGTIFT @LI° PhHA DLAT oPm7 BmELPAx

v ALTOL PUUTA®: ¢ Se0TT APMm avddt (1AL 2nTT7 AT ¢ NOLT W71 T) og9
FBD7 0-thnA hAhorad:
Vv PASTT TLATC: AATE AhEL!
1. FBD an (Ah0.0F7 Alr0a! x || incline, y [ incline):
% W, =mgsinf (@& FF 0 51%)
* W, =mgcost (@& 51k @NOT)
* Fy (h 471k 0L o)
* Foppliea (®T1040° LA - hPMR07 (775 AR!)
% fr = 'y @RTPAPO0 T 2L OL AL APT14 W1 ©L 3T OL 3T Ae+7d et
hwrr of ag):
2. Apply X F, = ma, = 0: (h 7 perpendicular aA7¥n0 £AT°)
* )y — W, &+ (Component of Fyypjieq in y-dir, if any) = 0. (i LB Fy = mgcosd
105 U7 Fypplied A1L9° NAPT AALL STAA = FnT LA
3. Apply XF, = ma,: (0 471 T+L%)
# UOT9° € X DL (MPPARFTD-1) L9z APAAE OL AL APT14 (+3) NPT “Flpplied » —
W — fr = may*
“ Fapplied,z — Mg sing — upFy = ma,*
4. Solve: Fy7 h y-equation +h3TU- a,7 ORI hA PATOPT LAT=
v Q@ +as&: The most crucial steps are drawing the correct FBD with tilted axes and
correctly resolving all forces (especially weight and any applied force) into x and y

components. Then apply F' = ma for each axis separately. Be *very careful* with the
direction of friction!

For complex incline problems: 1. Draw FBD with tilted axes. 2. Resolve ALL forces into components
along these axes. 3. Apply ¥F,, = 0 to find Fy. 4. Apply X F, = ma, to find acceleration or other
unknowns. Watch friction direction!
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O WreUCT TULINTC 907 ARTE TLEPT ATmANPAT!

81 AL ATLéLmé ONNON TIACT (h @207 A5 10l 32A 2C): FBD avain: Ah.0T7
TN DNLTT RS dieT 580017 OFRA Phdd: RS XF, = may, LF, = may(=0)7
NP7PE ao+INC 0N 0

For complex incline problems: Correct FBD with tilted axes, proper force resolution (W, = mgsin 6,
W, = mg cos#), and careful application of X F, = ma,, ¥ F, = 0 are key.

O =«.avc 50: »FA. (Pulley) FIACTF” - 9°7 LISFFPA?

VLT 9P LAATY UAT @L9° NP AL TINT N10vL AG (A7TE @E9° hi.f NAL FA.LT P1LLeHN0T
NC%t LAMA= ¢ ANNAGTTET (a) @RI° ¢ 7077 (T) aom7 eme Pz

v AfTO-& o FA0-: ¢ FBD twtti PATPOSO07 APAm (-Hadt avy1e ova-0L: ORI PU-ATI°
®O0T ANOAGTT AG E7T7 Alrd ALCT AAor@OL (10085.6 FA.@- ideal OLUPH)=

v PASTE TLATC:
1. Ideal Assumptions: OAHT®@- 1904 “Ih PATI A4S ?972AmT (massless and inextensible):
FA@9° T PAT AG 407 PAT (massless and frictionless) +2C7 2@ASA =

2. Implications of Ideal Assumptions:
% tovdag 707 (Same Tension): (A7E @F 1o @Ot 707 (T) (U-K9° 0F AheA 1@
% TovAde ¢ AnNA&T7 o°m? (Same Magnitude of Acceleration): 71e2& ¢+¢2fH-T V-9

€0TF ¢ ANNAGTISTO om7 (a) AhA 102 (APNBTO- ANLL LTAN)=

3. ANGC:

* AALTSTS “10 e1+af FBD A=

* PATPOLOOT £94 APMR OO (PFFO WILINLOCL/OL $75 RIL7LL..) KG £77 WL
7't APMm @085 (AALTE7S “10)=

% OF = ma® 7 AALTATS 10 O F7PAPANT APMm, 4= (BTN ATLON® THEG:
ATLOCLD 300 APT STAA - A78 AP °CmTU-)x

% PETRFT ArAFPT 0472 AL G-k (solve simultaneously) (i LH (eeLavC T 77 “N@1L:
ePAN):

v @9 ¢A&: For ideal pulleys and strings: Tension is the same throughout a single string,
and the magnitude of acceleration is the same for all connected objects. Draw separate
FBDs, choose a consistent positive direction for the *system’s motion*, apply F = ma to
each mass, and solve the system of equations.

For ideal pulleys/strings: Tension is constant in one string, acceleration magnitude is same for connected
masses. Draw separate FBDs, define a consistent positive direction for motion, apply X F = ma to each
mass, solve simultaneously.
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O WreUCT TULINTC 907 ARTE TLEPT ATmANPAT!

FA, 2§ 19vg ideal Wi 707 01108 @0 OF 102 AN0AETTI° (aom¥) ATLLH TINT
AA 10: ARLTS7% 710 FBD ACHTU-: XF = ma 7 TMETUF Ah-AFPET QRA7L AL
Gk

Ideal pulley/string implies constant Tension in string and same acceleration magnitude for masses.
Draw FBD for each mass, apply X F = ma to each, and solve the system.

O “.arc 51: ?91HSe v-3J- (Equilibrium) - 11C 17 052071

Vv LS T RAAY RIL k0 (I 102TF FImATA hi4ST AR (at rest) 10+ @90 MW DLAT
AP T14/A0HA0 0 271, ae-t: (constant velocity) @7PaPad= PATS7 10L& L7107 ORI PR 757
S50 oom7 Eme PN

v Afh@-& P9 A@-: Equilibrium “1at 9°79° SLA PA° A “I0N: ORI F = ma 7 A@med
aPnc (17 a =0 1@0-!)=

v PASTT “LATC: Equilibrium = Fuee = 0! 2V 70T (-&9° APNBPT ¢ SenT £9°C BE
1@-!

1. FBD aa-!
2. Resolve Forces @& x &G y ho°7rpti=
3. Apply Equilibrium Conditions:
% ‘LF, = 0° (097 Lot DLAT £I°C = 016 Lt DL0T £9°C)
% ‘TF, = 0° (0L AL PAF DRNT £9°C = @L FF AT DL T £9°C)
4. Solve: 17 VAt AN-AFPT TPo1TU- CAFORTT De0T (NH LH L7107 ¢k

v @9 &as: If an object is at rest OR moving with constant velocity, it’s in equilibrium.

This means the *net force* is zero. Apply XF, =0 and X F, = 0.

For equilibrium (at rest or constant velocity), the net force is zero. Draw FBD, resolve forces into x/y
components, and apply X F,, = 0 and X F,, = 0.

© hreucT LINTC 907 ARTE TLEPT ATmANPAT!

&M ALET AL NPT @LI° (I 291, Gacdct 7L 7PAdn Wi Equilibrium AR 1@+ @At 1@-:
LY “Int XF, =0 A TF, =0 1@ RiLv7 v-at AAFPT o T fAF0E SL0eTT
YTt TANTF U

If an object is at rest or moving at constant velocity = Equilibrium = a = 0. Use X F, = 0 and
Y F, = 0 to solve for unknown forces (like tensions).

O «.avc 52: ”n0LF A&+ @0 (Weight in an Elevator)” - oo 1@+ ¢99,40L0-?

Vv LT P RAAY AST @L AL ANOALT A.LLCA... @L FT SANLT LLLC... TLHT AL PHan,

N@ 9°7 C1A? (TIH7 P7LLIMND TCUN SLNT 10-!)
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VO ALLAD-C PUTFA®: FCTIN S (Fy - 09U 700) v-ALH hitnha% 0Lt (W = mg) IC
ah-A 10 Qe 100

Vv CASTE TLNTPC: Fhet = ma 0 y-direction!

1. FBD for person: Fy (@& Ag), W = mg (@& F7F).

2. Apply ¥ F, = ma,: Fn —mg =ma, = Fy =mg+ may, =m(g+ ay)

3. Analyze a,:
% Constant Velocity (or Rest): a, =0 == Fy =mg (Normal weight).
% Accelerating Upwards: a, is positive = Fy =m(g+ a,) (FN > mg - Heavier).
% Accelerating Downwards: a, is negative == Fxy = m(g—|ay|) (Fn < mg - Lighter).
% Decelerating Upwards: a, is negative == Fy < mg (Lighter).
% Decelerating Downwards: a, is positive == Fx > mg (Heavier).
% Free Fall (Cable Snaps): a, = —g = Fy =m(g—g) =0 (Weightless!).

v Q¥ &A&: The reading on a scale (apparent weight) is the Normal Force (Fy). Fy
changes depending on the elevator’s acceleration (a,). Use Fy =m(g+ a,) (remember a,
can be positive or negative).

Apparent weight in an elevator is the normal force Fiy. Use X F, = ma, = Fy —mg = may.
Fn = m(g+ay). a, is positive for upward acceleration / downward deceleration, negative for downward
acceleration / upward deceleration.

© nhreucT LINTC 907 ARTE TLRPT ATmANPAT!

0 AT @07 LA TUHT L7LEND TCTA DLNT (Fy) KT8, mgT h@LAP= Fy = m(g+ ay)?
tmbav-z @0 AL ANNAGTT (+a,) NNLTT SmI°¢-A: DL T Rhaas? (—ay) N NLT7
PNz (LNNGTT T PEi@ 10-:)

Scale reading in elevator = Normal Force Fy = m(g + ay). Upward acceleration (+ay) increases
apparent weight; downward acceleration (—a,) decreases it. Deceleration has the opposite effect.

O “.arc 53: 7PAICE, TNPT F 1@ 99°7a0Cm@-?>? - F=ma vs Energy

Vv AT T LAAY RTE €0 h ST AL FThE ... 0L (| NTET) TOCHC... PO FTIET
oe9° PLLONTFT & EmePA=

Vv AR 27U TA®: AL F = ma 7 Aemed® aPhC (A7457% NN Fh0%A)F ©LI° AICHET
Foni7 A0 U3 0HAdt o718 aemdbIe:
v PASTE TLOTC: ¢ AICH, PO (Conservation of Energy) @ ¢AN £LCIA?

* GLNTT AT PAPC aR29° Fa 0.0 (negligible)=

% NA LH (time) A7mPP: 0 &7 (speed) A§ 0 0F/h&F (position/height) avhhA La@-7
N7 N74.Ax

* OO0 PINCAEA ALPE (A&0-ET NTETNs
% P ‘KFE,+ PE; = KEf + PEf‘
* €07 ha: Wy = AKE + APE€ 7 4meav: (8 Wy MAMHT® ¢ €007 & 102
Whtiction = _f k)
v @9 ¢aq: If the problem involves changes in speed and height, and friction/air resisi
is negligible, try using Conservation of Energy first! It’s often much simpler t
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forces and kinematics because you don’t need to calculate acceleration or time. If friction
*is* present, use the work-energy theorem including W,..

Use Conservation of Energy (E; = E¢) when friction/air resistance is negligible and you relate
speed/height, not time. It's often simpler than F' = ma. If friction is present, use W,,. = AE = Ey — E;.

© nhruct TLINEC 907 Re1T TLEPT RImNPAT!

N7 PHANT AS 0 &7 AG 0 hed ohhA PAO7 AT P99.meP TIC ho2mITFuo-: ¢
RICE 7027 (KE; + PE; = KE; + PEy) eom®9 h F = ma &S h hgr”ihn e0am +AA
AT STAA:

If a problem asks for speed/height changes with negligible friction, Conservation of Energy (E; = Ey)
is often the easiest approach, avoiding explicit force/acceleration calculations.

O 7m.avc 54: »70C 16 PATSES (Efficiency)”

Vv 4T 9T LAAY AL PG ATLT €0 (@01 LH OL AL A.f11... @L9° aoh g | £ 7T
02L... 147 TOC 0L ¢HPo-P >LA7T (drag) emePN: R757% ¢ PATEG (Efficiency)
val A0 EFAAE

v o0k P =W/t =AE/t = Fue.

v/ Advanced va:

% PAareq (Efficiency, € or n): “TNTT @g9® 1LL+T 100

Efficiency(c) — Useful Work Output

P,
x 100% = —22PU . 100%
Total Energy Input Pinput

% A°AN: AL hahtéh PHC 1000 W 7oC aftmeae (Input) 800 W m P91, 7oc (Output)
.ePCN: PATFETO- 80
% TOC AT %9, toedclk: A7 oohg 0 299, Goaedck: (v) AANT ANNAGTTE BE 10 (F = 0)=
2V DNt Pté LULLPLM: Rav4 T 38 (Forward Force, Fengine) NO®714 ¢+ 2@ SeneT
(Resistive Forces, Fyrag - PAPC G Po271L @4NTT) IC WA 10 (Fepgine = Frag)® QLY
LR Phé LLLEPCND TOC <P = Fopgine X U = Fypag X v 10
v 9@ ¢As: Understand that power is the rate of energy transfer. Efficiency compares
useful output to total input. For constant velocity motion, the applied force equals the
resistive force, and power is P = Fv.

Efficiency = (Useful Output / Total Input) x 100%. For constant velocity, applied force equals resistive
force (Fopp = Fresist), and Power P = Fip, X v = Fregist X 0.

© nrucT LINTC 907 AeTE TLEPT ATmNPAT!

Joc (P) W/t oe9° Fy 1@ %9 aaent 0.FCH Fapplied = Flresistive WPT P = Fapplz’edv
10 PATET MPOLO OmT hnPAA PMNAT ALhLA GO

Power P = W/t or P=Fv. At constant velocity, Foppiica = Fresistive and P = Fyppieqv. Efficiency =
Useful Output / Total Input.
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1) ¢ Frooean: Porandd “LarCT (Dynamics, Energy, Momentum & Connections) ()

Thinking Like the Examiner: Final Secrets (Dynamics, Energy, Momentum & Connections)

% EB Inspire Note: EATE! Pomld@m “ImFPAL AG P7LATC AT AL LCASA! Q&Y hu-7v
AP Povyt9°y (*Momentum*) ASHHP@-FATE AFSU-9° AdWT SHUICSTF@®T ¢ 857NN
? NC/RICE T KRG ¢ Povpt9® DANTF AT+t ACN NCA A7L7LTAN% AG 4.3°F AILVT A7 FIiT
AT ALAT WILTLTA WG PAT

Let's connect all the dots in mechanics!

L1)marc €A% ()

Secret Keys

heaoop+9° (Momentum):

O =.avc 55: Pavy+9° 977 10?7 (What is Momentum?)

Vv LT T RAAY TCATL @@9° PPorC 7 Pfex »Which quantity measures the ’quantity of
motion’ or inertia in motion?”’

v o0k Por9e (p) PATLT €0 PATPNPNL, e°m7 (quantity of motion) £oLAN &iLhA hPrLL:
1@
Vv dbavC: g = mi*
% p = Povpt9® (kg-m/s)
= m = “In (kg)
* v = Goelk (m/s)
v ahtc 1ot (It’s a Vector!): APMao- h il -ho AP@s, IC +ovddg jo-:

v 99 +As: Momentum depends on *both* mass and velocity. A heavy object moving
slowly can have the same momentum as a light object moving quickly. It’s a vector!
Formula: ‘p = mo*.

Momentum (p = ma) is the 'quantity of motion’, a vector depending on both mass and velocity. Unit:
kg:m/s.

© nhrePucT ULINEC 907 ALTE TLEPT ATmANPAT!

oyt (p = mo) WRHC 102 hPMRO- h v IC +FoPAAg 1= AT CEALE ROT (PTALY
m AS v PAF®) +avdag Paviide ASETFo gFAN=

Momentum (p = m) is a vector quantity. Its direction is the same as velocity. Objects with different
masses/velocities can have the same momentum.

['l_

O “.avc 56: A9°TAN (Impulse, J) - L7 +9° AD-7!

Vv 43 9°7 £AaA? »What is the impulse delivered to an object?”” @g9° »»Calculat
change in momentum.” :

ENTRAN
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A8 Inspire Note - Physics 2 & Connections

V' oonGE: AIPTAN (ATE €0 AL AT@NT LH (At) 99104 22a (F) 271200 TA® mPaA om.+
7@z

v daoc 1 ] = ﬁangt‘ (Average Force x Time Interval)
v +avc 2 (Impulse-Momentum Theorem): A°TAN heéd- ¢ Pavrts™ A0 (Ap) IC Khrd 1@
“J = Ap = py — p; = mUy — mu;*
% SV W 2017 25 v Bovymi: Foo = ma = m(Av/At) = FretAt = mAv = Ap.
v h7£: N-s og9° kg-m/s (h Povpt+9° IC +avdqe):
v ahnitc o)

v Q9@ eAs: Impulse (J) is BOTH the product of average force and time (‘FAt¢) AND the
change in momentum (‘Ap¢). The Impulse-Momentum Theorem (‘FAt = Ap¢) is very
important. It relates force acting over time to the resulting change in motion.

Impulse (f) equals both the average force times the time interval (F:ngt) AND the change in momentum
(Ap). Impulse-Momentum Theorem: ﬁaUgAt = Ap.

© hreucT LINEC 907 AeTE TLEPT ATmANPAT!

AZPTAN (J) ¢ Povptd® Ao (Ap) 1@ R75.0-9° hh“The 58A AG WLH T (Fh,, At)
IC AheA 102 @Y EPLP (F, At = Ap) MNP m P, 10-:

Impulse J = Ap. Also, J = Fy,,4At. The Impulse-Momentum Theorem (£,,,At = Ap) connects
force, time, and change in momentum.

O #.arc 57: tPav3t+9° v (Conservation of Momentum)

v IR 907 gAAT ¢ et (Collision) @@9° ¢ 743 (Explosion) vrs3PT7 21065 om0
WA EPTT 0L N7 emedhs

v/ oo\l (The Law): (A7& N 0%t (isolated system) @nt (“Ia+9° 9°79° O1Me @-BE SLA
(zero net external force) NNC%E AL ?9980¢- P PNC%E mPaa Pov7+9° (total momentum)
&, e 282N (conserved):=

In an isolated system (no net external force), the total momentum remains constant.

Vv oo (A 1p>T): “Total Initial Momentum = Total Final Momentum¢
“Dli + P2i + ... = DPif + oy + ..
“M1U1; + Malz; + ... = MUty + Moty + .6

v ROZALYTE: 2V ¥ AU-K9® ALY 11T (elastic and inelastic) A§ 743 PT LACA! DL
N 4 OPF) 0N TAP G OO0 LR ATE ¢ Pavit9° P1PT NaomPI° Laven, LA @7
Uad oot RTTANT

v QO eAG: A 1T OLF §15F TFACTE v-ALH ¢ Povyt90 p0PT (‘Initial Total p = Final
Total p9) eme9® AW7LHFTA AOF! APMaT (+/-) A9+ OOF “NIT WFSTL0!

Conservation of momentum is ALWAYS applicable to collisions and explosions in isolated systems.
Remember momentum is a vector, so directions (+/-) are crucial!
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O WreUCT TULINTC 907 ARTE TLEPT ATmANPAT!

P P9 0P v (Ip, = Tpy) A9 ALTE IPET AS 783 PT (0-mR 3LA hid)
ehéAz ONTC DALY APNRT (+/-) aomPd® 1N ANLAL 10+

Conservation of Momentum (£p; = Xpy) applies to ALL collisions/explosions in isolated systems.
Crucially, treat momentum as a vector (use +/- signs for direction).

O 71.a7C 58: P9+ ALITT - AANEN vs. AA0Eh PALY

vV OAFTF T BAATY € VPET ReTT AmP STAA 0L W@ RIS mlPA=: 7In a
perfectly elastic collision...” @g9®> »The objects stick together after collision...”
v oo\ lok:
% hANth 919t (Elastic Collision):
- Povpbgd emPA (Momentum is conserved).
- herkn AICES emOFA (Kinetic energy is ALSO conserved)! (‘KE; = KE©).
(9°79° AACE, avdti (1£9°d... ALm4GI°)=
< ROFE hoar 034 BALLA:E (AP°AN: POALCE WOT 1PT)
% hAOEh APt 1T (Inelastic Collision):
- Py emPA (Momentum is conserved).
- heyth AACE 17 ALmNP9° (Kinetic energy is NOT conserved)! ¢t@oaio- KE oL
avpi &9 @LI° PCH PYC LPPLAE (‘KEf < KE;*°).
- §2.9° hAnth favt (Perfectly Inelastic): ®0E htoas 034 AP (A7L AL
£rPadan (stick together)= h&+5@ ¢ KE aopdt ALY AL 10+ 097 JP@-:

v 99 ¢As: Momentum is conserved in ALL collisions. Kinetic Energy is conserved ONLY
in ELASTIC collisions. If objects stick together, it’s perfectly inelastic.

Momentum is conserved in ALL types of collisions. Kinetic Energy is conserved ONLY in ELASTIC
collisions. Ininelastic collisions, KE is lost. In perfectly inelastic collisions, objects stick together (maximum
KE loss).

© nhreucT LINTC 907 ARTE TLEPT ATmANPAT!

Pavytg® (W9 1T emlPAz Me1EN AICE 17 PL.m0P@- (| AAdEn AT AF
1@ wCh 0ch hhane (stick together): 9k &2.9° AANth AU 1@

Momentum is conserved in all collisions. KE is conserved *only* in elastic collisions. If objects stick,
it's perfectly inelastic (KE is lost).

0o

s I:L

O ea771t “LarcT (Connecting Concepts):

O 7.0rC 59: 0é--AICE vs. RIPTAN-Pavytg°

VLR 9T LAAY ATE DLA AATE CPT @LI° AARTE LH (N PADT TH0F A.mLP LA
Vv a0t RIS EPLPT PeAT NATPNP0 AOT IC LI1STF M

ENTRAN
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v UVTEIT RS AR
% Né-AICE, (Work-Energy): “Whet = Fretdcosf = AKE*“. 52 hcet (distance/displace-
ment) JIC N.O& PAOT ¢ AJICE ADT PALA: N¢- AT AJCE, NNAC T @
% APPTAN-Povrr9® (Impulse-Momentum): ¢J = FaygAt = Apf. 284 LK (time) 2C A0
PADT ¢ Pavyt9° A@p LALA: R I°TAN AT PPorr+9° LatC STF@-=:

v Q@ EAG: T 0 CPT RS AICE/ETTE A0 WPt = Work-Energy? Afkz 94 dA LH
AG P/t ao-r WPt = Impulse-Momentum? Anf:

Think Work-Energy (W,,.: = AKFE) when force acts over a *distance* causing change in KE (scalar).
Think Impulse-Momentum (J = Ap) when force acts over a *time* causing change in momentum (vector).

© nhreucT LINTC 907 AeTE TLEPT ATmNPAT!

SeA *heet* oC \ne = N¢e = AKFE (Work-Energy Theorem - Scalar). »gA
*NLR* 2C (NG = A9°TAN = Ap (Impulse-Momentum Theorem - Vector).

Force over distance —+ Work — AK E (Work-Energy, scalar). Force over time — Impulse — Ap
(Impulse-Momentum, vector).

O .arC 60: PAICE TOP vs. PPav9° pOP

VAT 9T LAAT @O0 PULAaPAA 1B OLIC YLt SIAIA=
Vv Nt U0 RS PPN VIt T
Vv ARTE RS AmPPIC:

% P9 pNP (Conservation of Momentum): ¢9L0é-@« 1. @-sne >eA (Net External
Force) BE A7 10 A U-h9° ARTT BT ARG €755 PTF LNEA (@R SeA TA hian):

%= “thzhA AICH, 70F (Conservation of Mechanical Energy): ¢7L0c-@ pIOACA-L0 SAVF
SeneT (Non-conservative forces - A7£ 407 ¢ N71L040F LH NF 1@ A AAdth
VAT GACAT A AANEN AAPTE T 17 AeNE9° (KE NA“Lmé)=

v 99 A& Momentum is conserved more generally (in any isolated system collision).
Mechanical Energy is conserved only when there are no non-conservative forces doing
work (like friction or in inelastic collisions).

You can almost always use momentum conservation for collisions/explosions if the system is isolated.
Mechanical Energy is conserved *only* if the collision is elastic AND/OR other non-conservative forces
(like friction) do no work.

© nreucT LINEC 907 ARTE TLEPT ATmANPAT!

Pavy9° PP AUNI® VEAT/6 T8 PTF (@8P F=0 ') L0cA=z “LhzhA AICE TNP
P9.0E- @ 17 AANEN VBT OLWPT AG/OLI €007 e N°1L0L0T LH NF jo-x

Momentum conservation applies to all collisions (if isolated). Mechanical energy conservation applies
*only* if collision is elastic *and* other non-conservative forces do no work.
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O hre-61 (A5 $ML): AMAT CONT AL &7

V' 4T DAILY av0l 3R ¢ evhinn VANTF (01T OL AT COOT AAIC &TAA= ATAN:-
% Simple Harmonic Motion (SHM): ¢ 0'7¢79 22A (F = —kx) &5 ¢ A.1CE, 70 (KE+PE, =
constant) UANTz
% Thermodynamics: ¢ (W) A ¢ AICE 70 (1st Law: AU = Q — W)=
% Electricity & Magnetism: 0htbhten/T1%-th &AL @-QT OWFCE AL 27L0E DA (F = gE,
F = quB) &8 0e/nach W =qAV, PE =qV)=

Vv MAPC: aNLFPR P oohihn aoCPTF (017 vt AICET Povh9) AN T P4HNN HCET9C
av(\ (Tt GFm-)

Fundamental mechanics principles (Newton'’s Laws, Energy, Momentum) are foundational for other
physics topics like SHM, Thermo, EM.
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	ልዩ የኢንትራንስብ ሀብ ጥሪ፡ የፈተናውን ሚስጥር ለመፍታት ተዘጋጁ!
	ታዲያ ምን እናድርግ?
	"ፈታኙን መምሰል" (Thinking Like the Examiner) ፕሮግራማችን ምንድን ነው?
	ግን... ይሄ እንዲሳካ የእናንተ ትብብር ያስፈልገናል!
	ትኩረታችሁን ለመሰብሰብ እና ይሄንን ፕሮግራም ውጤታማ ለማድረግ:

	ፈታኙን መምሰል፡ ካይነማቲክስ - ሚስጥር ቁልፍ (ክፍል 1)
	ሚስጥር ቁልፍ

	ፈታኙን መምሰል፡ ካይነማቲክስ - ሚስጥር ቁልፍ (ክፍል 2) ቀመሮች እና ስሌቶች
	ሚስጥር ቁልፍ

	ፈታኙን መምሰል፡ Kinematics - ሚስጥር ቁልፍ (ክፍል 3 - ግራፎች እና ጥልቅ ትንታኔ)
	ሚስጥር ቁልፍ

	ፈታኙን መምሰል፡ Kinematics - ሚስጥር ቁልፍ (ክፍል 4 - Advanced/Tricky Points)
	ሚስጥር ቁልፍ

	ፈታኙን መምሰል፡ Dynamics - ሚስጥር ቁልፍ (ክፍል 1 - ኃይል እና ህግጋት)
	ሚስጥር ቁልፍ

	ፈታኙን መምሰል፡ Dynamics, Work, Energy & Power - ሚስጥር ቁልፍ (ክፍል 2)
	ሚስጥር ቁልፍ

	ፈታኙን መምሰል፡ ተጨማሪ "Advanced" ሚስጥር ቁልፎች (ከሁሉም ርዕሶች)
	ሚስጥር ቁልፍ

	ፈታኙን መምሰል፡ Dynamics - ተጨማሪ Advanced ሚስጥር ቁልፎች (ክፍል 2)
	ሚስጥር ቁልፍ

	ፈታኙን መምሰል፡ የመጨረሻ ሚስጥሮች (Dynamics, Energy, Momentum & Connections)
	ሚስጥር ቁልፍ

	ፈታኙን መምሰል፡ ካይነማቲክስ - ሚስጥር ቁልፍ (ክፍል 2) ቀመሮች እና ስሌቶች
	ሚስጥር ቁልፍ

	ፈታኙን መምሰል፡ Kinematics - ሚስጥር ቁልፍ (ክፍል 3 - ግራፎች እና ጥልቅ ትንታኔ)
	ሚስጥር ቁልፍ

	ፈታኙን መምሰል፡ Kinematics - ሚስጥር ቁልፍ (ክፍል 4 - Advanced/Tricky Points)
	ሚስጥር ቁልፍ

	ፈታኙን መምሰል፡ Dynamics - ሚስጥር ቁልፍ (ክፍል 1 - ኃይል እና ህግጋት)
	ሚስጥር ቁልፍ

	ፈታኙን መምሰል፡ Dynamics, Work, Energy & Power - ሚስጥር ቁልፍ (ክፍል 2)
	ሚስጥር ቁልፍ

	ፈታኙን መምሰል፡ ተጨማሪ "Advanced" ሚስጥር ቁልፎች (ከሁሉም ርዕሶች)
	ሚስጥር ቁልፍ

	ፈታኙን መምሰል፡ Dynamics - ተጨማሪ Advanced ሚስጥር ቁልፎች (ክፍል 2)
	ሚስጥር ቁልፍ

	ፈታኙን መምሰል፡ የመጨረሻ ሚስጥሮች (Dynamics, Energy, Momentum & Connections)
	ሚስጥር ቁልፍ




