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Q.1: Work-Kinetic [Energy Theorem].

204 Term Final Exam/G11Adv (Bridge) | 11-ADV-PHY-C-101 | (G /piia e galad) cual 220 ()l Jualh Tty Gasel I -l
+ A Al S (o1 L (RN g NS e e pilall cdall B saa g Tl
AK =W
e e e S PR NERERI O RO DI I o
Salem and Hamad are two students in grade 11 advanced, arguing about the physics law equivalent to this expression.
AK =W
‘They consider four laws. Which of the laws is correct based on your study?

Newton's second (2 Jlaw I AN 0 g () $B
1. :
—
Newton's third (3%)law LU (gl 5
2 . - i —_ —
Newton's first (1*)law Ja¥ Qs g
3.
Newton’s Law of Universal Gravitation : platl lall o3 gt o i3
4, ‘
A



Q.2: Work & Conservative Forces.

204 Term Final Exam/G11Ady (Bridge) :

A
77 I
1-ADV-PHY-C-101 | (T) /piia 50 (salal sl il ol 2 ol Ligs o f

Yim i
¥ D e pdagall () @ pda gall (4 depn ) Andlad 3 g8 R0 Ciad 15,0 kg 43S i pd )
% C Sma 3T (a 51 LJSAN LB LS AiNia s Gl jlusa 205
. S
i i A 15.0 kg object is moved upward under the gravitational force from position @ to
b i position ¢, through three different paths as shown in the figure.
a = : Which of the following is correct?
20 40 (111 a0 100 x(m) :

_ Use the following constants and formulas when required / faJh l-mial'ﬂl t-i"“-n!u i—ubm puiedd

3—9.31 :mf.s2

Cﬂ(ﬁ) Kinetic Energy, Worlg and Power

1 H 2 3 : i i i W 4.
K=smy? § W=F.0F | R=—kx | WEMBK=K-K, | W= ——kx U PN G Pe= PeFed
CH(6) Potential Energy, and Energy Conservation CH(7) Momentum, and Collisions

' = ; 2 T T ; ST
Ug=mgy | AU, = Uy(Y) - Uy(¥,)=mgh P-md | k= :; | AP=]-F,.at | AP=F; B,
W - e L e
h==Y) | Wem-dUy | 0, =ckc Py+By =P, +P, i s ey b
B, SR i oz o +H e 2y, 2my  2my  2mg
F=K+lU | W=AK+AU | K v=kxv e =[N\ xp, |+ 2my sienl i
s i : ekt "*_[(ml+m;) E'ﬂ] [(m,+mz) [3“] EUI'* [(ml+m;] "“] [(m1+m;] u"““]

W

antareat fmer

=AE=AK + AU § 4 = (Al_xz)f
m

() ] o ) <o )

(Wae = W = (#)uae

(w)ac < [(w)abc = {w)adc]

[(W}ac ik (W)a.bc] = (w)mfc

(W) ae = [(W)ape — (W)aac]




Q.3: Conservation of Mechanical Energy.

274 Term Final Exam/G11Adv (Bridge) | 11-ADV-PHY-C-101 | (G6) /e o5 sobadl cually A0 oo jall sl s ghael !

Ayl AN (Blal Lo (i () G ol Blagn #1381 A slia g ST G il L
! 2331580 el J gailt Aten

Assuming friction and air resistance are negligible, which of the following is correct
about the total mechanical energy of the pendulum as it oscillates?

Total energy is constant throughout the pendulum’s motion. : i A8 e A A5 Alch Al
1.
Total energy is maximum when the pendulum bob is at its lowest : A Al 58 08 Laxie Aad |l A0S AUl s
position. : M g
2.
Total energy is maximum when the pendulum bob is at its maximum | Lol e 5a0) 8 8 (90 Ladie dad |l AL AR Juss
rb!ight- : Ay EI.BJ'l
3.
Total energy is minimum when the pendulum bob is somewhere : La Gl (B J g2l 5 8 (985 Ladic -'i.-j JE A0l i) L
4 between its lowest and highest positions. i Ll paga o g gt aada ga QalAl G




Q.4: Power.

204 Term Final Exam/G11Adv (Bridge) | 11-ADV-PHY-C-101 | (G44) fpiie 52 s cuall/ AN puel a0 Juaal) g lael

l 945 ;38 Ciluad Leal3iial (S AN Glash) LA L JSAN B LS Uil dnay plih) Ja

o s s S e £ e S S e s i o i s i S i s s s

A firefighter climbs a ladder as shown in the figure. Which quantities can be used to calculate his power?

i
H
i
i

‘The work done by the firefighter and the time taken only. Aukd 5 teeadl (a3 g p LRI Ja g Cpa Jpdeald JR
1. -
The weight of the firefighter and the vertical distance moved only. : il A 1 Aleaall 5 B a5 05
2. '
I The weight of the firefighter and the time taken only. ' i Aeeall (a3 g BB Ja g G
3. .
‘The work done by the firefighter and the vertical distance moved only. ' s A ) Rdlaalt g plibY) Jaj Ga J gleall Jal) I
4. :




Q.5: Conservation of Mechanical Energy.

s

>
204 Term Final Exam/G11Ady (Bridge) | 11-ADV-PHY-C-101 | (€44) /psfia se (sslad il il ol o) ol Zotgs gl | .]

(S R0 LagS 2 g OBl i (58 8 O Ul DU 2] (5 g
O A i ga g LaS (LY (el (1o USSR e (el

O (a8 Sty e gl dpnailly e 101 i) (0 51
UL § eaall (a0 g o Ak N

A st-udent run_s a race ha_:tween 1w_o identi;:;l wnnde_n balls,

! leaving them to slide on two different inclined frictionless

surfaces from the same height, as shown in the figure.

Which of the following conclusions is correct regarding the
velocity at which the two balls reach point b, and time needed to
reach it?

Both balls have the same velocity, but ball (1) reaches (b) first.

Yl (o) e (1) S O e e ek Lagh S0

1.

Both balls have the same velocity, and reach (b) at the same time. : Al (i B () Gl g A5 gl (i Lagd Gl S0 IS
2. :

‘The balls will have different velocities, and reach(b) at the same time. : ABR (i B (b)) Gy (il G pou (o 81 (5%
3. :

The balls will have different velocities, but ball (2) reaches (b) first.

5i(b) ol S (2) N 081y O 0 e L (5




Q.6: Elastic Collisions in One Dimension.

274 Term Final Exam/G11Adv (Bridge)

11-ADV-PHY-C-101

(T2 aiiia sl (eoladl ol AU ol jll sl i el I|

the balls before and after the collision?

i i) 3 U1,y 855 oo polifinma ad Jo (U8 a0 RTESH (pal Lag] Lalad (iBLata (038

(a3 V() Pl 38 Lo s Conpl g &gl 5 Lasadi Lna sl
fpseall dagy S G 0 el Alins Anians Ll A1 g i phes O s

Before/Jd After/x
(Fiae)m/s | (Giae)m/s | (Brax)m/s | (Bgan)m/s
A 2 -5 -5 2
B 3 -3 0 6
C 3 -2 1 6
D 5 -2 -5 5

~Two identical balls with equal masses moving along a straight line with velocities Uy ) and Uj5..), undergo a totally elastic collision.
After collision their velocities are Uy, and Uy (3 ). Which of the following table rows gives possible correct values for the velocities of

Use the following constants and formulas when required Jadks Lat Agf calaall 5 cul 80 Ak

3"9 B1m/s®

CH(S) Kinetic Energy, Work, and Power

1 H s, i 11 i 1 i + o
K-E'r-“.u2 i W=F. AF i Fo=—kx i W=AK =K - K, [ w"-_kaz . fe=mN P=re | P=F.i
CH(6) Potential Energy, and Energy Conservation CH(7) Momentum, and Collisions

T i T 2 T . T - 5
Ug=mg¥ | AU, = Up(y) - Ug(y,)=mgh Femv ! k= ;; {AP=f=F . ! AP, - F
IS AVREG SRSy T PR N et SR S
H H £ » H P P1 Pz P
h=(Y-U) | W8y | U=zl B+ =F, +F, e
B K 8 Y@ B TSl 0 S b ey 2 2my __.z_'!‘_z._____.____ H
F—K+lU | Wo=AK+AU | K U=K+U, | P o MP, 2my x o, Ml
T e EHUSIGHED, | TS [(ml+mq) E'ﬂ] [(m.+m;) ["“] :ur'* [G,+mg) u"'] (m +m) ]
i i
=0B=aK 48U | -J g | s [T [ red <] (5 < [ o)
W....=DE=AK + AU s (4 x’]m fos RO, XPy ) ] | % ) Ve F [\

: |

1.
| D

2.

; |
3.

C |
4,
/




Q.7: Momentum and Kinetic Energy

27d Term Final Exam/G11Ady (Bridge) ' 11-ADV- PHY CA01 | () fpsiia e (glad) chuall BN (ol ) o) g S ﬂ!l

g i g ()5 S0 gy i L a1 i () () 056
=% i £(b) 580 ALS ;12ia e o6 kg (5 ghesd ()5 80 ALS SIS 1) (2)B 8L A8 jadt
—_— i
6 : Two balls (a) and (b), have the same Kinetic energy, and the momentum of
, ball (b) equals half of the momentum of ball(a). If the mass of ball (a) equals

! 6 kg, what is the mass of ball (b) ?

Use the following constants and formulas when required i.uhthm:h m‘-i-hi'u u.u-n pdd

Cll(5) Kinetic Energy, Worlg and Power

; : R

1 H SAECE H : i i L
K=cmv® 1 W=P.AF _giy A= giur U =S =X 25 8 H’———kx il REN i Pt P
CH(6) Potential Energy, and Energy Conservation CH(7) Momentum, and Collisions
H i H 2 i Fo o H SRS
Ug=mg¥ Al = Up(Y) — Upl(y,)=mgh P=mu K= :_m AP=]=F,__At i AP=F; — P,
HEHET S G (P i s, e
h=(Y-U) | We=—bU, | u,= —,:;xz P +B, =P +B, : Mlafp e TR o
e W (2 i S IMy I, WMy

i i my — 2y i iy 2my
E-KHU { WmSKHSU | KU =KD, [ Bo= ( "’1) P.h] [('mu +m2) P 'Ur‘*-[(m1+m7_) u,h] [(m +m2] u,h]
N - I - - .

o= @) ”ff[(m)”m]*lmzl

] | o ((p) ] ¢ e 2]

W, —AE=AK + AU

el faree.

1.5 kg

I 3.0kg

I 2.0kg

I 0.75kg I




Q.8: Conservation of Linear Momentum.

204 Term Final Exam/G11Adv (Bridge) | 11-ADV-PHY-C-101 | (G) /piia e sladl chuall/ il a2 (sl dutgss (aial
® ) ' Aial fal ahaiiundy A jal) AuaS Bia Toe & gon i 201 e (il cieall At (5a A gans

o dopaS Bl i () 2 gall ) Al Jua Lasies el bl gl o 2000 Ao jon & 20

- | LM ey i g Ala (o IR £ 5 B ok il (Y) Bl a5 141503 o
g (V)3 ()i o Lnkid o 155 8

A group of students in grade 11 advanced investigating the principle of conservation of momentum using a small toy truck moving
with constant velocity on a frictionless surface. As the truck passes position (X) an amount of sand is dropped into it. At position (Y),

a trapdoor at the back of the truck opens and the sand falls out. How does the velocity of the truck change at position (X) and at

position (Y)?
at (X) 3= i at (Y) e
Decreases/J& E Increases/3143
1. .
at (X) 4= at (Y) <=
Decreases/J& : Stays the same/aill &35
2_ —_——— : —————
| at (X) <= at (Y) &=
I Stays the same/4%5 A5 : Stays the same/43 A3
3. .
at (X) s i at (Y) == |
Stays the same/*5t A : Increases/ 43 I
4. .




Q.9: Energy Units

2% Term Final Exam/G11Adv (Bridge) | 11-ADV-PHY-C-101 | (Zs) fpskia o gkl chualf 20 (ot i Jumilh pgs chale

&)

Proton/G8ss

1IN

+.98

. 0.56 MeVis seal i a Aty (8 Uy Sleasasa (s 13C 2130801 e Jady Lo
T(J) dsad) an g Uiy Cilagesad 48 at) A3 jlia L
.[Hint: electron charge = 1. 602 x 10717 €]

When carbon 1€ undergo a beta decay, the beta particles _gﬁ‘, has a maximum kinetic
energy of 0. 56 MeV.

[Hirt: electron charge = 1,602 x 107 ¢
What is the kinetic energy of beta particles in Joules (J)?

9.0x10°1*J I
1.

9.0x 10720y I
2.

DT Ay I
3.

2.9x 10714 I




Q.10: Work & energy For the Spring Force.

2nd Term Final Exam/G11Adv (Bridge)

11-ADV-PHY-C-101 | (T fpskia e (gland) sl (pun 1) Sl g G |||

DY) a0 g lo U g5 JSA (B LS 175 N/im 5 &5 Aluaia 0,35 kg WSl s nkd
LN podaga (ha x Alls o SIS Ladie 8 /s 5 e kil Ay SIS V3, 0.4 m W e )81 Ay
¢ x Adlaall JlaLa
A wooden block of mass 0.35 kg connected to a spring with constant 175 N/m as shown in the figure,
oscillates horizontally on a frictionless surface with amplitude 0.4 m . The speed of the block is 8 m/s
when it is at a distance x form the equilibrium position.
What is the distance x ?

Use the follming constants and formulas when required fp}!.‘ Ln-u:- thl u‘i.i.n..nga.q'l_..m ,Ju..l

g=9.81m/s®

CH(5) Kinetic Energy, Work, and Power

1 1 A i i — i 1 i - =
K=Emvz : W=F. AF : F=—kx : W=AK =K —-K, : W,= —Ekxz : fe=tuN i il
CH(6) Potential Energy, and Energy Conservation CH(7) Momentum, and Collisions

i g i ol JF 7 ; S
Ug=mgy | AU, = Uy(y) - Ug(y )=mgh P=mi | =— | APj=R.r AP=P, - F,
,.-.._.._.._.._.._.._;._.._.._.._.._..-.._.._;. Sn ; =iy st : 5 sz ._..-..FE P.Li_. =
h=Y-V,) | We=-8U, | U, =-ka P +F. =B +P i the A
b 2my 5
e N “?_M+&U : krti=E+0, | By [(m, +mz] ‘-'E [(ml + mz] "r] i u"*_[( ] *ﬂl [(ml + mz) XUE‘-‘]

SAE=AK +AU | oy = [(42

k
—_ i) —
x)m

2my
my +my

my —my

() <o (G2 (=) oG =)

)x&zx] : o S
i

m; + My

0.18 m

0.12m

0.29 m

0.03m




Q.11: Work-Kinetic Energy Theorem.

2»d Term Final Exam/G11Adv (Bridge)

| ILADV-PHY-C-101 | (G) /i pde sl chuall/o 3 ol a0 Jual) Lbgi hal |

"UMdJ--'UJu-uLughWlﬂ'&ﬁ*ujﬂlh‘ﬂuﬂ'u&uh}

In which of the following cases the total work done on a moving car equals zero?

tse the follnwlng constants and l'ormulas when required f.\}la'um "-J-'ll" "MJ gl A psdsd

g=9.81m/s?

CH(>) Kinetic Energy, Work, and Power

1 5 H i ; 1 ; i W H
K=gmo? | W=F. AF F=—kx W=AK =K - K, " s Bt it FhL i P=F.i
CH(() Potential Energy, and Energy Conservation CH(7) Momentum, and Collisions

. = -
A .
e ke nnadl ot e ch i LRI Ll
=
P.+P. =P, +P, '
. i ml_——mz 2”"] r m1
B N e L e e M vt R e M e )|
i i
i e i i 2my My — My i 2my My — Ny
I rav P‘r=‘«'=_[(1'|:1+ xﬁ‘«]"’[(ﬂn +m;) ‘Zx] | ™ [(mlan)>< “\'] [(ml+m;)xu' ]

When the car moves with a constant velocity.

G A ey 5 ) 8 2T Lakis I

1.
When the car moves with a decreasing velocity. : Gaailiia de o § ! o jatl Ladie
2. -
When the car moves with a constant acceleration. : ALl (i.h_.:-)a_,h..ig B bt & ol Ladic I
3. i

When the car moves in the opposite direction of the net force.

5 Al (s gl Alans olagy (aSlaa sladl § el & a5 Lasis




Q.12: Weightlifting(Potential Energy)

204 Term Final Exam/G11Adv (Bridge) | 11-ADV-PHY-C-101 | (gase) /psin s (gobad) chuall 301 (ool ol ol s el |

; s A (B) e ) A e (5 (A) 5 O ¢ S pB 038 g U1

e i B ekl ()]
F 075m ¥, i o A s o) RS g 3N e ) phaalt Rt iy s VG (] gandl i phos Coa s (5
- - @ - | ()3 (A)omaasad o g5 o Lyl
SR . ;._.._.._..:.._..-;._.._..._..:...‘.._.._.._.._.._.._.._.._.._.._..__._.__.._.._.._______.__‘_________________________________________ o
: ¢ Aweightlifter is lifting a marble ball of mass m, from position (A) on the ground to

i position(B) then to position (C) as shown in the figure. Which of the table rows is correct
i intermsof the work done on the ball and the gravitational potential energy stored in it
! in the positions (A) and (C)?

Penition (A) Pensition (B) Pasition (C)

|
“?

Position(A) Position(C)
A W,=0 W, =(+1.50m)xF,
B U,=0 U, =(+1.50m)xF,
C W,=0 W ,=(+0.75m) xF,
D u,=0 U,=(—1.50m)xF,

Use the following constants and formulas when required fmlqaw u’i’M_g l.u‘ulﬂ ,u:m

g=9.81m/s?

m{s)mmnw Wnrl:,:mlPoner

1 i - i i i i i W =
R’=§mv2 i W=F.A} | E=—kx ; W=AK =K - K, ; W———kx’ L SN P=— { P=F.i
CH(0) Potential Energy, and Energy Conservation CH(7) Momen tum, and Collisions

; ’ a' : W -' S
Ug=mgy Al = Ug(U) — Ug(y )=mgh P=mi ; K= :m ; DP==F, At i AP=P; — P,
Ly e i b (NS R R (RRRE & & s L 4 I . SRTECTERSETeREeSvess
i i i P pP? P P
h=(y—1,) : Wy=—aU; : U, = %kx? pﬁ ¥ pf i p{ L p'_ ! il et | Th,

. i 2 P
E=K+U | W=ak+aU | K+U=K+U, | B, =[(22=T2 x*, my xPy,| o, (Ta=me x, X vy,
L H e ALy +mq Lx m|+m1 T 1 e ml+mz L iy +mg

o 8 g 8

(4%~ xz)% FI'““[('“; T

i i : amy  Imy zm. X 2m,
I

) (2 (2

=4

W, . =AE=8K +AU |

C
2.

D
3.

A




Q.13: Spring Constant.

2" Term Final Exam/G11Ady (Bridge) | 1-ADV-PHY-C-101 (F) /piila e (gl call/ BN o 5all ot B el I

30 ) il I S 50 g e S ke (S (B abs 18 s ok 85 Sl ey
@SN (B G gk LaS 140 cm Alsb il 30 Biaall R
Sy B 8 A il s (el LG 2 () SR o (s 5 LS (RS0 (D, )l 15

e

! Im d}""ll ﬁJ v-"ﬂ-?-”l"
& Alnall JS)) e 0 1 2 3

? (st i 301 5k 40 cm 50 cm 60 cm 70 em

i (il & 31 Sl L

To determine a spring constant &, Ali and Sami attached several masses each of 50 g to the free end of
the unstretched spring that is 40 cm long, as shown in figure (@), They attached the masses as shown

in figure (). Then they measured the length of the spring each time and recorded the results in the
following table:
- b, Number of attached masses 0 1 2 3
Length of spring 40 ¢cm 50 ¢cm 60 ¢cm 70¢m

What is the spring constant?

Use the following constants and formulas when required / .fphhqpqm u‘f-ia-HJuJ:J‘rp-th
3—9 31 m,’s

CH(5) Kinetic Energy, Work, and Power

o T -, | T
momr W WeEAR | aEe KL R WSA=ECK, | WEREET | Sl Par | Pu=fid
CHi6) Potential Energy, and Energy Conservation CH(T) Momentum, and Collisions
; = i z ; = 4 ; = = =
Ug=mgy | AU = Ug(Y) - Uy )=mgh P=mt | K= :— i AP=[=F, At | AP=P; — P,
.................... o AP Talls  SMOUGELIRICNN oz dm e A : Mot e i il
i i 1 5 : g T e e 7
h=(Y-9) | We=—8U, | U ==k B 4+B, =B +B , o P L
____________________ (LGN NN RN SR T T T
i 1) i A [ty = Wiy 20y ' B D U 2y
E-R S oAU | St | B [(m1 T sz . '*'] +[ \m, + m;} i, ] i "’**_[(ml +mz) x”‘*r] ¥ [(m1+ mz) <o
W =AE=AK + AU : g | p % P, _m‘ P, | ®u,
g~ AE= [ e (A% —x :};n- fa= i, i, : Y™ my + g, mz m|. T mz fay

S.QE
m

3=

I 6.2
2.

N
3.9

3




Q.14: Kinetic Energy.

204 Term Final Exam/G11Ady (Bridge)

1-ADV-PHY-C-101 | (R fpdiia e gtand) el SN (g 2l (ol g Sl I

£ (K) &S jadl gl day 1ila vAule CulS La JUial S0 1 AS jala § e 48 o 318 35 Ladis

When a moving car’s velocity triples, what happens to its kinetic energy (K)?

Use the following constants and formulas when required f.uh hfua -um o dlaall gl 21 paiiead

g=9.81m/fs>

CH(5) Kinetic Energy, Work, and Power

W=F. A7 F=-

1
K= mu?
zmu

kx

=AK =K — K,

1
W= —ikxz

CH(6) Potential Energy, and Energy Conservation

Ug=mgy AU = U () — Ug(y )=mgh P—mu : K= == : AP=]= 11;--‘“ : M-?';F-’} —E‘
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I Increases by factor 9 : 9 Jabaas 2 I
Increases by factor 3 ' 3 Jabaay 31335 I

Decreases by factor 5
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Q.15: Work Done in lifting and lowering an object.
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Ahmed is lifting a box above the ground as shown in the figure, which of the following
equals the magnitude of potential energy possessed by the box?

I The magnitude of work done Lo lift the box. . Wgakeall bt giaall SRl lada I
1. !
I The magnitude of power used to lift the box. ' hptiaall g 51 3 Sadall 5 dEN jldka
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I The magnitude of force used to lift the box. . LA gaiall g ) Aanionall 3 il 512k I
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The product (box mass % vertical distance). : (Rl 1 Bl g gatall A€ Yoy puds Jusita )ik I
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