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PHYSICS / GRADE 11 ADVANCED

Grade 11 Advanced Physics - Term 1 Official Exam Model
syl Jeadll - andilf pdic (suladl Geall elsadll Gladiel 4 gan
JoY!

A, B, C, D adas¥ ! ysally Aoall o3 Lt L sis’ olagus o llia dlica] +4 e o LLiA T Jl5s 16

Section 1: Multiple Choice Questions (MCQs) — Questions 1 to 16

Question 01
Learning Outcome: Define a radian and convert degrees to radians and vice-versa

¢(Radians) o Luldb 4glyll sia julid ga L. 135° Ll sl
A) (311/ 4) rad B) (3rt/ 2) rad

C) (it/4)rad D) (2rt/ 3) rad

Correct Answer: A

Question 02

Learning Outcome: Relate linear velocity (v) to angular velocity (w) and distance (r) from the axis of rotation (v = wr)
= 5.0 rad/s &l de yeus daadl oyl 13] . ygadl o F = 0.40 M &y ki Ciend Lliwe ole 5,050 dlae ole Lhis o
Gl oel v Luanll de ol ooa Lad

Angular velocity w = 5.0 rad/s

Tangential velocity is perpendicular
to the radius at the marked point.

A) 0.80 m/s B) 2.0 m/s

C) 12.5m/s D) 1.25m/s

Correct Answer: B

Question 03

Learning Outcome: Relate linear acceleration (a) to angular acceleration (a) and distance (r) (a = ar)
a sl gLl ga Lo, = 1.5 M/s? guslas & 5Ll (a5 jeall e 1=0.25 M aad Hl50 ayd ole Al
o ll
A) 0.375 rad/s? B) 2.5 rad/s’

C) 6.0rad/s? D) 1.5 rad/s®

Correct Answer: C

Question 04
Learning Outcome: Relate frequency (f) to angular frequency (w) (w = 2rtf)

‘W ((_535“ .A.\ﬂ') :tf‘,')” mﬂw Le.f=30Hz Cuu .\JJ::\;’JJM dgac H9ds
A) 15mrad/s B) 30m rad/s

C) 60m rad/s D) 120m rad/s

Correct Answer: C

Question 05

Learning Outcome: Show/Explain that different points of a rotating rigid object rotate at the same rate and through the same angle
alhladl e 81380 e 0.30 M aasi B daiills GS,L e 0.10 M was A daiill . Glis 5l50 (a3 ole B g A 5Lk
Sramaa St LagiS)a s LI
B e ST asl) dejes i A L3I (A
.Hf;a_}JISJS.iJIw.AA@.ABM I‘}AJ:\SGIL)JJJBKL}L&LL“AM sl (B
.@;S)ZAQTJM'A LZLJAGE:UI‘}JIEAIQ‘%(I‘_,“L:‘Q:\:LB;JI LIS 405 (C
.Blkiﬂlywlniaﬂk'alcﬂdfm]AMﬂl (D



Correct Answer: C

Question 06

Learning Outcome: ldentify torque sign convention ("clockwise is negative") and calculate net torque
Lculiall oLy | LELEY iy .o ysne Jsa (Clockwise) de Lol o)lic sladl b gy yusutil Lay, € ko (oo 853 553
Sayall 1igh 5lhall 3,LaY ) oa Lo azall
(Positive) duase 8L (A
(Negative) Ldlw 5,La) (B
(Zero) & ,4m8,L3) (C
L dgate s, L) (D

Correct Answer: B

Question 07
Learning Outcome: Calculate moment of inertia for point masses (I = mr?) and total moment of inertia
Saulaiul| A s gl | o311

A) 6.0 kg-m? B) 12 kg-m?

C) 18 kg:m? D) 36 kg:m?

Correct Answer: C

Question 08

Learning Outcome: Locate center of mass experimentally and explain its effect on stability
e 25,1 LY sie GBS 30 gy 3] fanns ade Jads oloa¥ | ST daidg o] alad oS53 25 b8 aun AL o3
1 [POPN-POIN RV Y |-+
Saws e Gyl (A
(Stable Equilibrium) jsiiwe o150 (B
wlas Glxl (C
b ol (D

Correct Answer: B

Question 09
Learning Outcome: State conditions for static equilibrium and describe Coriolis force

§(Static Equilibrium) 35w 1531 s (b Gleall anaadl 066 (3 Lo 38 0T omn WG g il oye € g ST
A) 3F=0; Zv=0 B) 3F=0; ¥t=0

C) 3t=0; Ip=0 D) 2a=0; Za=1

Correct Answer: B

Question 10

Learning Outcome: Describe Coriolis force as an apparent force in a rotating frame of reference
L5189 8 K11 s aall] (ol 1yl sl ) ol e g s JSt 8,5 (a8 50 Toal ol s 35
(e @b g allall Slasyl 1ia aicl | Ll e §yats
LU Lilad 55301 (A
nilallgss (B
(Coriolis Force) (s ;58848 (C
ggleJI ‘;}dl dinss (D

Correct Answer: C

Question 11

Learning Outcome: Derive impulse expression from Newton'’s Second Law (Ap = FAt) and specify its unit

¢J = FAt gioll dasacall (S1) odgall alsill Sung ooa Lo oF = Ap / At 8 yseall gle (381 g 5305 e Gl
A) kg-m/s? B) N-s = kg-m/s

C) N/s D) Js

Correct Answer: B

Question 12
Learning Outcome: Calculate impulse from a force-time graph (F-t area)

ailt =05 wic NO o oo S 898l alu3i auas (oo 5555 M0 898 Laas s Ll (F-t) ca)lly 858l (inio i
Sawund| (o] Jsall GISI giall 58 Lot =4's wie N O (oJf agail (24855 5t = 25 wie N 100 Lgied



Peak: 100N at2s
100 -
g 75 A
g 50
&
25 A
0
0 1 2 3 4
Time, t (s)
A) 400 N-s B) 200 N-s
C) 100 N-s D) 50 N-s

Correct Answer: B

Question 13
Learning Outcome: Apply conservation of linear momentum to 1D situations (recoil, collisions)
Oasds oY ] il v = 50 M/ de yeus el sas G m = 10 kg Lals 48,38 3Ly M = 500 kg 4GS gése
Sl ol e oo Lo ] (o o oSca Ul o8 1S5 S5 allsil] ]
A) -1.0m/s B) -5.0 m/s

C) +1.0 m/s D) -10 m/s

Correct Answer: A

Question 14
Learning Outcome: Explain how impulse-momentum theorem saves lives in car airbags
Sileall gle 35501 85811y k5 Baeasll I8 A 35 Lol Lyland A g 8Ll et e Ll sl o 5]
.(Ap) ‘AA‘)”édé\JS”)eA:JIJJ:Q: (A
.(Favg) 8,551 85811 Jacugio JISy Las «(At) ‘AJL‘A;.U Lieyll 358l e W (B
Shall Jealdll (1) gaall ke e w55 (C
.35l 1 IS y0 JISS (D

Correct Answer: B

Question 15
Learning Outcome: Discuss angular impulse-angular momentum theorem and changing shape (tAt = AL)
] L I jsamill a3e (ainty Laacan o] e |3 i Losie .o Gagias Lale g a3 sl ole daljie
900, Ll Lol Lie yead oy Tlo Lgale 5353 Tam L5 ag3e agmg e (a0 (I = 0.5 1) il
il ) JES (A
ol (99 op LS (535 (B
.(uuf =2 wi) ol () aelats (C
wSlaaiday i o) slays (D

Correct Answer: C

Question 16

Learning Outcome: Apply conservation of angular momentum to systems (ice skaters, gyroscopes, tops)
5 Sl 50508 1S 5T gy 5 e Aemns it (o el T T ol Al 8380 5y all (0 550 s iy
clola dlagdas
LAl LSl Gl (A
“slllalyl (B
(L) gslalansll (C
walall ¢ Ll (D

Correct Answer: C

Section 2: Free Response Questions (FRQs) — Questions 17 to 20

Question 17 (FRQ) - Rotational Kinematics & Torque/Equilibrium
Part 1
58 YA AB = 127t rad La,lass &gl dalyl dlae &yla 13) . (Angular Displacement - AB) &gl daly¥ (e
Alaall (wavg) acugill Lol deyuadl Cocunl (At = 4.0 s e}y

Part 2
eall ylai) dall ¢ ke sliel ge © = 30° Al 1 = 0.25 m sk alsiie by, £ ke iy wic F = 40 N353 353
YRy
B asall Hlade cauals T=F rsind ajall oysild ST .1



oilss 1531 Ul (o8 13 Ja 11 € ke Lt 05 w3001 ol S31.2

F=40N

Pivot r=0.25m

Torque on a Wrench Diagram (Question 17)
daadgasl dulay)
Part 1
e 5lisd pgmedsa i T as L s 31 s 31 (oa 2(AB) LigI3IT dal3Y T iy 505
lagil | gl de peadh Gleua
W= AB /At =(12n1) / 4.0 = 3rtrad/s = 9.42 rad/s
Part 2
resall ol 1
T=Frsin® = (40)(0.25) sin(30°) = 10 x 0.5 = 5.0 N-m
(2T =0) Lieall Gyloss acunll ole 355k Luny a0l agiall ¢ gane 56K 0T soilysall 1539 byt 2
Question 18 (FRQ) - Newton’s Second Law for Rotation & Angular Momentum
Part 1

(t=1a) olygall SBH ies feilE aluntionl o gl el unl T =0.80 Nem o, uds Jnns ;:j:‘l 13).2
' ¢ 3
Part 2

.w =10rad/s L5l

R=0.20m
w

y

Uniform solid cylinder
‘% M = 4.0 kg
Net torque T = 0.80 N-m

Uniform Solid Cylinder (Question 18)

Axis through the centre

gl gadll dlay)
Part 1
1.1=0.5 MR?=0.5 x (4.0) x (0.20)* = 0.08 kg-m*
2.a=1/1=0.80/0.08 = 10 rad/s*
Part 2
(s 1) kgem?s soa ool allasl] (o3 Gangy oL = lw @ s/311 a3l
ioleuadl
L = (0.08)(10) = 0.80 kg-m%s

Question 19 (FRQ) - Impulse-Momentum Theorem & Conservation of Linear Momentum
Part 1

sl (o3 3gail 8K eSS, v = —10 M/S ey ¥ s Toluall (o a5 M = 0.40 kg Leili€ a3 3,5
WV, = 420 M/S de yuu uSlall

p=mv) 8,0 Slgilly @3 | handl assll a1

oM a8 oy 8501 (G il (J) qdall onnn] .2

S de 853500 (F ) 85 Lavusio conun | (At = 0.05 5 Lk 538 ,SU Tadlo 08l (S 13].3



gl gadll ey
1.p=my= (0.40)(-10) = -4.0 kg:m/s
p,=mv, = (0.40)(+20) = +8.0 kg:m/s
2.J=Ap= P~ P = 8.0 - (-4.0) = +12 N-s
3. Favg =J/At=12/0.05=+240N

Question 20 (FRQ) - 1D Collision & Conservation of Linear Momentum Applications
Part 1

s (o (3550 J g e aLai) Lalad | ilslae S ool ansll Lida (y6il3 S
Part 2
S s 1S5 5y Lol | anils can Lol sny Lo pacs I (o8 Fiigie B 8L psbacsis (it ol a3 A By Lo
Baalg
m, =1200kg v, =15m/s m_=800kg v, =0m/s
abeatll 568 o Leall (v) 4S50l Ll deyedl anual 1
aUaill (gle 5535 L Ll (g sall (gl 2L Aladl aia o8 (ol a2 3] dads e gy .2
daad gadll dalayl
Part 1
hall ansll (i (B Lua Al (g5l Aleans 4 0055 1) Jssall alall o 481 oo pady sl a2l Jada (L3
(P, = P el s st ¥y Gl (I
alall Aaladl
myv +m v.=m VvV _+m_ Vv
A Al B Bi A Af B Bf
Part 2
I.mv +m v =(m +m)v
A Al B Bi A B f
(1200)(15) + (800)(0) = (1200 +800) v,
18000=2000v, = v, =+9.0m/s b,
i (8 gleas bl o587 o5y Lol L (gl 83501 Tam 1 (g8l e oY Uigdne a3l 00S0.2
SF =0

ext

oladl 3l 1 (Bacunig alas|
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