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Exam: -
Grade 11 - Advanced - Physics C-101 - End of Term 1 2023-2024 - B



Q.1: Multiplication of a vector with a Scalar

3
";@Tﬂ%
(£a) [paiin ylic Galadt caall/J3¥1 Jaidi wlgd il | 11.ADV.PHY. C.101. | First Term Final Exam/G 11 Adv (Bridge) 24

CH —I5a 50 Aake JAS R Y

Two vectors K = (3,4,—2) and 5= (6,2,1).If H=-5K+4S , which of the following is the unit vector representation of H?

Use the following constants and formulas when required/ a3k e 4001 <y alaal) g Cul gil) assio

g =9.81m/s?
A, = Acos(0) E=s4d= S(Ax:Ay:Az) = (sA,, sAy, sA,) AeB = |X”I_f|cos(a) AXB = |Z||§|sin(a)
Ay =Asin(0) | C=44B=(A,A,A4,)+ (BB, B, A+B=(A,B,)+(4,B,)+(4,B,)  D=AXB
A —
tan(0) = 4 = ((Ax + By), (Ay + By)' (A; +B)) D, =A,B,—A.B,
A, D, =A,B,— A,B,
A= ’A§+A§ D, = AxB, — A,B,
_ _Ax _ _Av, _ _dr _ dy
Y T At R b T T
t t
dvx d sdx dzx x(t) =x 4+ f v (tr)dtl f
= = [—) = —— = X0 x Vp(t) = vy + a,(t)dt
T dt(dt) dt? ; 0= . <
X =X, + U,t s Uy = Uy + Ayt Y=Y, tU,t R Uy = Uy, — gt
44 "
Uy = E(ux + V) vi = uio +2a,(x — x,) v, = i (Uy + ‘Uyo) ) vf. - Uf.o —-29(y—y,)
— 1 2 1 2
x—x.,+v,ot+2axt y=y0+vyot_§gt
r=(x,y2)=xX+yy+2z2 s U= (V0,,0,) =0, X+ 0,y + 0,2 s a=(a,ay,a,)=ax+a,y+a,z
v v2
H= - R =—sin(26
Yot 5o > sin(20,)
n
Fpee= ZE': Fi+F,+F3++F,
i=1
Fnetzma frx=nmxN Fy:mg fsS”'sN=fs,m.aX

Learning Outcomes Covered
o PHY.6.1.01.029

H=9%— 125 + 142

H,,=(-5x3)-r('lej =q
S=(621) « K=(3,4-2) Hy=(-6xY)+ (1x2) =12
Hag = (-5x-2)+ (4 x|}= 1



H = 39% + 28j — 62
2.

H=-12%+95 - 142
3.

H=14% + 95 + 122
4,

Mark(s): 4/4

Q.2: Change in velocity & Acceleration.

2

b jual
HYSI
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(zoi9) [podia sl 63lal) 3441 Sl dgd st | 11.ADV.PHY.C.101 | First Term Final Exam/G 11 Adv (Bridge)

[ 3

[ &y

2

2

3

Loy

4

Tgatall Ao puall B LI LAl &S Wha ol B cataa e Juald A Optny B @A vl Agadial) de ) B padll A cla A0 JISEY) a6
Shgaiall Gle el Guslaall slay) B (g ledll) A3al) b gliag

The following Figures show different cases for the change in velocity of a particle moving in two dimensions over a given same time

interval, in which one the resulting change in velocity and the average acceleration are in opposite directions from the velocities?

Learning Outcomes Covered
o PHY.6.1.01.011

—

/&
%

2. 2.




a:

N
N

4.
Mark(s): 0/4

Q.3: Vector (length & Direction)

(Toi) [pidia s galad) ual|[ Jo¥1 ) Zdlga louial

11.ADV.PHY. C.101.

2 i 3’
s B TL
rmsq 2 4

First Term Final Exam/G 11 Adv (Bridge))

el p saa e ] Aadal lgaiiay 3 9 Al 30

] 4asal gsh

The angle 0 that vector f makes with the positive y axis Vector i length

(.(x,v) s s | = (—10.0m, 6.0 ) AaZad s 1)
?emad,.\g.llgén.i,imho.dméi

A 112.62° 17m

B 62.62° 13m

=z 149.00° 11.7m Ifa vectori = (—=10.0m, 6.0 m ), in (x,y) plane
D 59.00° 11.7 m ‘Which row in the table is correct ?

Use the following constants and formulas when required/ a3k Leéia 4001 <Y alaal) g cul i) aasio

—

A, = Asin(0)

x

A= ,A§+A§,

A, =Acos(0) | E=sA= S(Ay, Ay, A;) = (sAy, sAy, sA,)
C=4+B=(AyA,A,) + (B, B, B,)
tan(0) = % = ((Ax + B,),(Ay + B,), (4, + B,))

g =9.81m/s?
AsB = |Z||§|cos(a) AXEB = |X|I§|sin(a)
AB=(A,B,)+(AB,))+(4,B,) | D=AXB
D,=A,B,—A,B,
D, =A,B,—A,B,
D,=A,B,—A,B,

'5"|‘= (-19)% + 6%

|5°1=136




1 2
X=X, +v,,,t+iaxt

2

— _Ax _ _Avx _,_d? _,_da
Ux =0 @ = v i
t t
dv, d sdx d?x x(t) = x + fv (t’)dt' f ’ I
Tdt  di\dt) " dez e x V,(6) = vy + | @, (t)dt
@ dt dt(dt) dt? ; X() xo0 t x(
X=X, + Uyt y Uy = Uy +at Y=y, +,t , v, = v, — gt
- 1
Te =t ) b V2= VR + 2,3 ) v, = i(vy + Vy0) , vi=vi,-29(y—,)

1 2
Y=Y +vyot__gt

¥=xy2)=xX+yy+2z2

s U= (Vy,Vy,V;) = U, X+ 0,5 + 0,2 s

a=(ayaya,)=ax+a,y+a,z

H=y,+

2
Vyo

29

2
vo .
R= ;sm(zeo)

n
=

F,,,,=ZF,-=F‘1+FZ+F3+---+F,,
1

~

?M=ma x = N F,=mg fs <N = fsmax
Learning Outcomes Covered
o PHY.6.1.01.016
D
1.
A
2.
c
3.
B
4.

Mark(s): 4/4

Q.4: Graphical Vector (Addition & Subtraction)
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(Ese) [pudia i galalt uall[Jo¥) Juadh) Al glxial | 11, ADV.PHY. C.101. |First Term Final Exam/G 11 Adv (Bridge) 24
=
< >
2 A+ B — C Joar it cilgaiall 0 g
1_\) ‘Which of the following vectors represents K + ﬁ — é ?
Learning Outcomes Covered
o PHY.6.1.01.015
1.
1 4




=4

4.

Mark(s): 4/4

Q.5: (Position -Time) ‘graph.
) Ji) Adacaial) daildll (e dasauall Aal) jid)/ddaaa
Note: Choose the correct answer from the drop-down list
below the question.

Learning Outcomes Covered
o PHY.6.1.01.010

Correct Answer:

#L2 jual
(Z9) [podin plic galad! aall[Jo¥) Jadll dilgd ladal 11.ADV.PHY.C.101. First Term Final Exam/G 11 Adv (Bridge) w

i 4
()&

40

(X 35 (gl g pdiiana Bk B paan AS AT (O 38 — gisall) (e ey shaall JSAI

o T he il g @ () ) Aaad) e IS (o Bakals L Albadial) Aailil (e 530

20 The Figure represents the (Position - time) graph of an object moving in a

straight line along the x axis.
0 Choose from the drop-down list what applies to acceleration @ and velocity U ?

EEGE D EREETREE

= - sy -
Velocity U /45 ! Acceleration @ /(§ =) 4aad)

Increasingng/ 2133 Positive / 4 5o

Examinee Answer:



23

(z9) [piin pic galad) ! Jg) ) ddlgl (ylnal

11.ADV.PHY.C.101. |First Term Final Exam/G 11 Adv (Bridge)

x(m)
A
40+
304
20

10

b T IR SRR VER D ] I R

L X 253 I g adins B3 (B aca AS Al (G 3l — g gall) (iata ey glaal) JS
G he il g @ () ) Aaad) e O (Ao (Balals L Aldadial) Aaili)) (e S350

The Figure represents the (Position - time) graph of an object moving in a
straight line along the x axis.
Choose from the drop-down list what applies to acceleration @ and velocity U ?

Velocity U /45 sl

Increasingng/ 3133

Mark(s): 4/4

Acceleration @ /(§ ) Alaall

\" " 4 % /, Positive / 4 s

Q.6: Prediction (velocity, Acceleration) from [Position - time] graphs

() [poia e galadt a1 %1 Juad) Bl il

11.ADV.PHY.C.101 First Term Final Exam/G 11 Adv (Bridge)

bl am ) Jhag i Laa (g1 5 s AS A (a3 - gBisall) bl pma sl gy
€ 5kl A8 Al (a3l - Asuall)

The (position — time) graph for motion of a car is given as in the Figure.
‘Which of the following represents the (velocity -time) graph of the car?




Use the following constants and formulas when required/ a3k Leéia 4001 Y alaal) g Cul i) assio

x

g =9.81m/s?
A,=Acos(0) | E=s4= 5(Ax, Ay, A;) = (sAy, sAy, sA;) A+B = |Z”§|cos(a) AXB = |Z||§|sm(a)
Ay =Asin(0) | C=4 4B =(A,A,A4,) +(B.B,B,) A*B=(A,B,)+(4,B,)+(4,B,)  D=AXB
tan() = | = (At B2, (4, + By, (4, + B,) D, = 4,8, — A.B,

1 .,
X=X, +vxot+§axt

A= ’A}, + A2 D,=A,B, - A,B,
_ Ax _  Av, _ _dr ., dv
YT At BT b T T
t t
dv, d /dx\ d*x _ Ny
_dve_ ddx) dx x®© = x, + [ valt)de 520 = vio + [ @ue)ar
NPT dt(dt) dez ; ) w .
° to
X=X, + Ut ; Uy = Uy +a,t Y=Y, tU,t R Uy, = Uy, — gt
— 1
Uy = E(Ux + vxn) > Ui — vyzm + zax(x - xo) ﬁy = i(v}' + vyn) 4 ‘U?, = Uyo — z‘q(y - yo)

1 2
Y=Y +uyot_§gt

F=xy2)=xx+yy+z2 s

- ~ ~ ~
U = (Uy,0y,0;) = U,X+ 0,y + 0,2 S

a=(ayaya,)=ax+a,y+a,z

2

2

Uyo Yo .
=Yoot 5o R = —sin(26
H=y,+5 PLsy-)
n
sz F‘i=il+i“'z+ﬁ3+“'+?n
i=1
Fm-tzma fr= 1N Fy=mg fsS”‘sN=fs,max
Learning Outcomes Covered
o PHY.6.1.01.009
v(m/s)

t(S):

1% SEREPE. SR

[y R SR SO I

-
=}
N




v(m/s)
i
i
|
|
7 S B (1 FIE )
2.
v(m/s)
- L
! i
! !
! !
| | |
iR S 3 T E
3.
wWm/s)
i i
I i
! i
! |
W r
246 1 8 10]i12 1(5)
4,
Mark(s): 4/4
Q.7: Friction Force.
=
223
o by
(T [piiia ylis alalt ] J 931 Jall| Zlga ol 11.ADV.PHY.C.101 | First Term Final Exam/G 11 Adv (Bridge) 24

t=5.5Sec i Al o (Ggiial) g N A glall o g (§ gakual) G NSEAY) iy 1, Al A pum (A BB A glla rhas o (3 0a (3150
R —

¢ A (§gaial) Ao e Miha La ¢ 052 A gtall rhaca g (8 gakual) (o S Al SEAY) Jalas

A box slides on a rough horizontal table surface with an initial speed v, The friction between the box and the table surface causes the

box to stop after t = 5.5 Sec .The coefficient of Kinetic friction between the box and the table surface is 0.52 , what is the magnitude of
initial velocity of the box?

"
v Fp Fae =mea \pg =Ve +at
— —'haﬂlk =#o o=Vi-5S1xs5S

2
Fﬂ a=-5:1m/s Vi = +28Im/¢




Use the following constants and formulas when required/ a4 s ATl N aleall g S g0 PYEL]

g=19.81m/s?

A= /A§+A§

A,=Acos(0) | E=sA= S(Ay, Ay, A;) = (sAy, sAy, sA,)
Ay=A4sin(6)  C=4+B=(4,A4,4,) + (BB, B,)
tan(0) = % = ((Ax + By), (A, + B), (4, + B,))

x

1 .,
X=X, +v,,,t+§axt

_ A a Av, _ _dr _ dv
Ux =t T At VT at 4= ar
t t
dv, d /dx\ d*x _ Ny
=2 () === x(t) = x, + | v (t)dt V(0) = Uy + | ay(t)dt’
= ar dt(dt) dt? ; () = vz =)
o tl’
X=X, + Uyt s Vg T Uge +ayt y=y.,+17yt s uy=uy,,—gt
— 1
Bt v WSt 2a ) 5=yt =250

1 2
Y=Y +uyot_igt

F=xy2)=xx+yy+z2 R

U= (V,,0,,0,) =0, + 0,5 + 0,2 .

a=(ayaya,)=ax+a,y+a,z

2

2
_ Uyo Yo,
H=y, + 29 R g sin(26,)
n
Fao= ) Fi=Fy+Fp+ Fy+ o+ F,
i=1
F'm_,t=ma fr=mN Fg=mg fsS”sN=fs,maz
Learning Outcomes Covered
o PHY.6.1.02.005
28.1m.s7!
1.
54.0m.s!
2.
5.1m.s7!
3.
10.4m.s7!
4,

Mark(s): 4/4




Q.8: Distance & Displacement.

22023

sba | TL,

(Tos0) [pedia ydic alod) uali S il Al sl

11.ADV.PHY.C.101.

First Term Final Exam/G 11 Adv (Bridge)

A

North

x10° m

West

South

O e 4 (S 581 A Ao B 2] 35S e Tauald 4l Ja (e a3

€ adh ) dal 3] Jhay JSAN e Ao gall ) jleall

displacement of Rashid ?

Rashid set off from his house, heading towards the football
playground in the park of the neighbourhood in which he lives,
which one of the paths shown in the figure represents the

Use the following constants and formulas when required/ a3 Léta 40011 &Y slaall g cul ) asiio

g =9.81m/s?
A, = Acos(0) F=sA= S(AxrAy:Az) = (sA,, sAy, sA,) AeB = |X||§|cos(a) AXB = |Z||§|sin(u)
Ay =Asin(0) | C=4+B=(A,A4,A,)+ (B.B,B,) A+B=(4B,)+(4,B,)+(4,B,) D=A4XB
A A
tan(e) — i = ((Ax + B.), (Ay + By): (Az + Bz)) D, = A}'BZ AZBJ’
Ax Dy - Asz AxBZ
A= ’A§+A§, D,=A.B,—A,B,
- _Ax _ _ v, _ _dr _ _dv
Yx Tt LAY VT ae T
t t
dv, d(dx\ d’x X(O = x f Nt
=x_Z ()22 =X, + | v (t)dt V() = Uy + | a (t)dt’
AT dt(dt) dt? ; (0 = v ; =)
X =%, +U,t y Uy = Uy +a,t Y=Y, tU,t R Uy =Vy, — gt
9§
Ve = ;(uz + V) ‘U§ = vazco +2a,(x — x,) ﬁy = ; (Uy + vyo) s Uf, = ‘U?,,, —-29(y—y,)
1
— 2
x—x,,+ux°t+§axt y=y0+uyot_igt2
r=(x,y2)=xX+yy+2z2 s U= (V0,,0,) =0, X+ 0,) + 0,2 s a=(a,aya,)=ax+a,y+a,z
2 2
Vyo Vo
H= e R =—sin(26
Yo + 29 g sin(20,)
n
Fpee= ) F;=F1+F,+F3+-+F,
i=1
Fm.-t=m_. fk=”kN Fy:mg fsS”'sN=fs,max

Learning Outcomes Covered

PHY.6.1.01.010

O




. s

n'ﬂ\’w \ Path(A) s

1.
Path(D)bss

2.
Path(B)tua

3.
Path(C)s

4,

Mark(s): 4/4

Q.9: Projectile Motion.

(F52) [pudia sdic galad ualt/ J5¥1 Jiald) Bl olocial

11.ADV.PHY.C.101

First Term Final Exam/G 11 Adv (Bridge)

25
.uxq;}z‘

-
-

o

il

@/ N

& Sinnal) B Akis xie LELEE BY) 368 38 0° &gl e 20 m/s he s 58 Jib IS5
(i) g 5 S g A5 2] Y3 SN (5 0a e, BS0) Ade SB35 1) s

A child Kicks a ball with 20 m/s with angel 38. 0° above horizontal.

. It falls at a point at the same level from which it was kicked.

‘What is the range of the ball (distance from the point where the ball fell from the child)?

Use the following constants and formulas when required/ a3 Léia 40011 &Y slaal) g Cul i) asiio)

x

A= /A§+A§

g =9.81m/s?
A, =Acos(0) | E=sAd= $(Ax Ay, A,) = (sA,, sA,, sA,) AeB = |Z||§|cos(a)
Ay =Asin(0) | C=74+B=(A,4,A4,) + (BB, B,) |A+B=(4,B,)+(4,B,)+ (4,B,)
tan(6) = % = ((Ax + By), (4, + By), (A, + B,))




— Ax _ Avx . dr - ds
Ve =7 a, = —— - _4v
* At x At v dt a dt
t t
dv, d (dx\ d’x _ j N’
— Rl Bt g x(t) = x, + | v(t)dt V() = v + | ay(t)dt’
a, = = =
* dt dt(dt) dt? ; A’() xo0 t x(
° o
X=X, + Uyt , Uy = U + agt Y=y, +,t , v, = v, — gt
— 1
Uy =5Wx +x) v2 =v%, + 2a,(x — x,) v, = i(vy +vy0) . w=vl,—2g(y—y.)
1 2 1 ,
x=x,,+v,,,t+§axt y=y.,+vyot—§gt
T=(xy2z)=x2+yy+z2 , U=U,v,0,)=v,2+v,5+v,2 , @ = (a,ay,a,) = Q% +a,y +a,2
H 2
v3, 2
H=y,+5 R =—sin(20
Yo 29 g (26,)

f,,,,=m?i x = N Fg:mg fsS"sN=fs,max
Learning Outcomes Covered
o PHY.6.1.01.021
39.56m
1.
25.10m
2.
120.79m
3.
190.37m
4.

Mark(s): 4/4

Q.10: Free Fall

Vit .
= din (2




(o) [pddie pde galall duall[Jo¥1 Juadd Alg slaial 11.ADV.PHY.C.101 First Term Final Exam/G 11 Adv (Bridge)
26 m oA ) he o5 g RSl £ oY) (gan) SEU Atid) ABal (e (uilia Aludu Sl
- oY) (e L g g A rriliad) Al Ao o L
O .
£)sgd) Aaglia Jarl
A Key chain fell from the lower edge of a window in one of the residential towers 26 m high
above the ground.
‘What is the velocity of the key chain when it reaches the surface of the ground?
Neglecting air resistance
Use the following constants and formulas when required/ a3k e 4001 <y alaal) g cul i) asiio
g =19.81m/s?
A, =Acos(8) | E =sA=s(A,A,A,) = (sA,sA,sA,) A+B = |4||B|cos(a) A'X B = |4||B|sin(a)
4, = Asinfqﬂ) C=4+B=(A,A,A,)+ (BB, B,) A<B=(AB,) +(A,B,)+(4,B,) D=AXB
tan(o) =2 ~ ((AX + Bx)' (Ay + By)' (Az + Bz)) Dx = Asz - Asz
A, D, =A,B,— A,B,
A= ’A§+A§ D,=A,B,—A,B,
_ Ax _ Av, _ dr , dvu
u — — a = — = — = —
*T At * T At b T T
t t
dv, d /dx\ d’x _ f N
- (=) =2= x(V) = x, + | v (¥)dt U, (t) = v, + | ay(t)dt’
T dt(dt) dt? ; 0= ; <)
o o
X =x,+U,t y Uy = Uy +a,t Y=Y, tu,t 5 Vy =y, — gt
_ 1
Ve = E(vx + V) UE = v?co +2a,(x — x,) v, = i (Uy + Uyo) B vf, = ‘U;n -29(y —¥,)
1 2 1,
x:x,,+v,,,t+§axt y:}'n+vyot_igt
¥F=xy2)=xX+yy+2z2 s U= (V0y,0,) = 0,4+ 0,7 + 0,2 s a=(a,aya,)=ax+a,y+a,z
2 2
v v
H= b R =—"sin(20
Yot o , sin(26,)
n
Fae= ) Fi=Fy+Fpt Fy+ o+ F,
i=1
Fnetz ma fr =N ‘ Fy,=mg fs < BsN = fsimax

Learning Outcomes Covered
o PHY.6.1.01.012

—22.6m/s

V#z=\/ ,'2-2895
V\e”= o0 -2x9-831x-26
VP=224 ONes®



—42.6 m/s
2.

+12.0m/s
3.

+9.81m/s
4,

Mark(s): 4/4

Q.11: Average Velocity.

PER)
A :“g’q T..‘n4
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SLaTY) Gty W s 2l o Gy g ¢ 90 ko Adlsal 60 Form /T 4w o 3 sbad) S 13) Ailgl) Wi (M Jsmasll 2.5 R e 3l B e 5 jlu lial
aE——

?;Mls.-_.he' 'uﬂlmﬁéwih,mmﬁwl&é45km:hzsﬂ

19.G ne /
- 8IS

A car travelling east needed 2. 5h to reach its destination. If it travels with 60 km/h for 90 km, and 45 km/h in the same direction for

=9o,000m =—|4-6¥m/s

the remaining distance , what is the total distance the car travelled?

Use the following constants and formulas when required/ a3 L 4J01 Y slaal) g cul i) asiiu

g=9.81m/s?

A, =Acos(0) | E=sA = s(A Ay, A;) = (sAy, sAy, sA;) A+B = |Z||§|cos(a) AXB = | ||B|sm(a)
Ay =Asin(0) | €=4+B=(4,A,A4,) +(B.B,B,) A~B=(A,B,)+(A,B,)+(4,B,)  D=AXB
tan(0) =3 | = (A +B2), (4, 4 B,), (4, + B.) D, = A,B.—A.B,

e D,=A4,B,—A,B,
A= /A§+A§, D,=A,B,—A,B,

t da=Vaxt,

i £1 ) 82=12-6 x 360l
t= 2 ’ tat-t da="5015m
.'774% ta=9000 - 5399 d=ditda

£=5319 ta. = 360| sec d =9e,000+45,0/3

\35 |<M. d =1350]3




— 1
vxzi(ux"’vxo) B z=

1 2
X=X, +u,,,t+iaxt

Ve = u?co + zax(x - xo)

1
v, = E(vy +vy,)

2

_ _Ax _ _Av, _ _dr _ dy
Ux = 47 @ =0 v=_ =
t t
dv, d sdx d*x x(t)—x + fv (t’)dt' f
Tt di\dt) " ae - Ve(t) = Vyo + | @x(t)dt’
@ dt dt(dt) dt? ° ; * X() xo t x( )
X=X, + Uyt y Uy = Uy +at Y=y, +,t v, = v, — gt

, vi=vi,-29(y—,)

1 2
Y=Y +vyot__gt

¥=xy2)=xX+yy+2z2

= P P 5
s U= (Vy,Vy,V;) = U, X+ 0,5 + 0,2 s

a=(ayaya,)=ax+a,y+a,z

H=y,+

Vyo

2

29

2

vo .
R= ;sm(200)

-

n
Fpo= ) Fi=F +Fy+F3+-+F,
=1

i

=
F per = ma

F,=mg

fs < uN = fs,max

Learning Outcomes Covered
o PHY.6.1.01.009

105 km
2.

158 km
3.

358 km
4.

Mark(s): 4/4

Q.12: Calculating from (Velocity- Time) graph.
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d

JSAN A Gmall (a3l — As gl Faies Alaa 3 b ol4Y) iy IS 1)
=105 (Nt = 053l 5500 33 bl Lgakilll 2 Ailacall L
N N - -

shown in the figure.

0. 2.4 6.8

10 12 14 16 18 1(5)

The performance data of a car is represented by the (velocity — time) graph

‘What is the distance travelled by the car from¢ = Ostot = 10s ?

Use the following constants and formulas when required/ a3k Léia 4J0I1 &Y slaal) g cul i) asiio

g =19.81m/s?

A, = Asin(0)

A}'
tan(e) = A_
x

Ay = Acos(0) | E =sd = s(A, Ay, A,) = (5A,,54,,54;)
C=4+B=(A,A,4,) + (B, B, B,)
= ((Ax + By), (4, + B,), (4, + B,))

AsB = |Z| |§|cos(a)

—

A+B = (A,B,) + (A,B,) + (4,B,)

A= ’A§+A§, D,=A,B,—A,B,
- _Ax _ _ Av, _ _dr _ dv
Yx T At =t b T
t t
dv, d(dx\ dx <(6) = x f Ndt'
_ _ e _ 24 =x,+ | v, (t)dt = Ndt'
ay=— _dt(dt)_ T ® o , x(t) v,(t) v,,,+t a,(t)dt
X=X, + U,t y Uy = Uy +a,t Y=Y+t Uyt R Vy, =y, — gt
_ 4
Uy = ;(ux + vxo) H U§ = v.azco + Zax(x - xn) ﬁy = ; (‘Uy + uyo) 5 ‘Ug = ‘U?,o - Zg(y - yo)
1, 1,
x=xo+uzut+zaxt Y=Y +‘Uyut—igt

r=xy2)=xX+yy+22

= . ~ -
U = (Uy,0y,0;) = U,X+ 0,y +v,2 s

a=(a,aya,)=ax+a,y+a,z

H=y,+

2
Vyo

29

2
vﬂ .
R= Esm(ZO,,)

n
Fnﬂzzfizﬁ1+F2+F3+"'+Fn
i1

Fm:ma fr=nmxN Fg=mg fsS”'sN:fsﬂnax
Learning Outcomes Covered
o PHY.6.1.01.009
140m

p%-;@-s)( Yx 20 )+ (6% 29)
D7z =6om




260 m
2.
160 m
3.
100m
4,
Mark(s): 4/4
Q.13: Angel Between Two Vectors
2: 3
)
(o) [aidie yhie galadi aall/Jo¥) i dlgh laiel | 11.ADV.PHY. C.101. | First Term Final Exam/G 11 Adv (Bridge) 124

.115.10° L gl 38 (B = B, p)m 4xily (A = 4% — 35 + 5 2) m 425
O
¢ B Al op e g8l o b ol ¢ (€ = 302 4 242)m? Saa gl dates € i dune € = A X B 42l s 13

A vector ( A=45— 39+5 2) m , and the vector ( B= B, ﬁ)m , with an angle 115.10° between them.
Ifavector C = A X B , where the unit vector representation of Cis (E = —30% + 242 )mz, which of the following correctly

-
represents vector B ?

Use the following constants and formulas when required/ a3 Léia 4J0I1 &Y slaal g Cul i) asiio)

g =9.81m/s?

Ay =Acos(0) | E =sA =s(A, A, A,) = (54, 5A,,54,) A+ B = |4||B|cos(a) T

Ay =Asin(0) | =4 +B = (4,4,A4,) + (B.B,B,) A~B=(4,B,)+(A,B,)+(4,B,)  D=AXB
tan(6) = 4 = ((Ax + By), (4, + By), (4, + B,)) D B
! DJ’ =A,B, — A.B,

x

A= ,A}, +A2 D,=A.B,—A,B,

A Y -3 5
B o Y O
Zx0=53 ) — (tx0—5x3)+- (14 =3

6y -o0+1Yy = -20 +24 _
fny y 2 7 7z —d=6



— _Ax _ _Avx ﬁ_dl_"’ _,_da
Ux =0 @ = v i
t t
dv, d sdx d?x x(t) = x + fv (t’)dt' f ’ I
Tdt  di\dt) " dez e x V,(6) = vy + | @, (t)dt
@ dt dt(dt) dt? i X() xo0 t x
X=X, + Uyt y Uy = Uy +at Y=y, +,t , v, = v, — gt
— 1

Te =t ) b V2= VR + 2,3 ) v, = i(vy + Vy0) , vi=vi,-29(y—,)

1 1
x=x,,+u,,,,t+§a,,tz y=y.,+vyot——gt2

2
¥=xy2)=xX+yy+2z2 s U= (V0,0,) =R+ VY +v,2 a=(ayaya,)=ax+a,y+a,z
2 2
Vyo Vo
H=y,+- R =—sin(20
Yo 29 g (26,)

n
Fre= ) Fi=F1+F,+Fs++F,
=1

i

F ot = ma = 1N F,=mg fs <N = fomax

Learning Outcomes Covered
o PHY.6.1.01.029

1.
B=-12.95
2.
B=-255%
3.
B=107
4,

Mark(s): 4/4

Q.14: Acceleration from Velocity Equation.



(Tesn) [pedia e 3t uall/ Jg¥1 Jadd! Al sl

11.ADV.PHY.C.101.

PER)

First Term Final Exam/G 11 Adv (Bridge)

o - . T LI 1 - s R son - L e
_secgndgg.dﬂhh‘”t‘ ?nﬂaxv(t);adsuaﬁ“wuhﬁk@a v(t) =3 kt? — 2t Mlﬂl@myjiewwﬂ‘j\gub‘)guébu
Ch Sl e lac £ =3 Sec Lt 19 2 (5 ghow (tull) ATaaN ke (1813

2 ¢

The velocity of a race car as a function of time is v(t) = ; kt? -2t

, where k , is constant, and v(t) is measured in ?, t is measured in

seconds. If its acceleration is 19 :"—2 at t = 3 Sec, what is the magnitude of constant & ?

Use the following constants and formulas when required/ a3k Léia 4J0I1 &Y slaal) g cul i) asiio

g =9.81m/s?

A, =Acos(0) | E=sAd = s(Ay Ay, A;) = (SA,, sA,, sA,) A+B = |K”l_f|cos(a) AXB = |Z||l_f|sm(a)
A, = Asin;o) C=4+B=(A,A,A4,)+(B.B,B,) A+B=(AB,)+(A,B,)+(A,B,) D=AXB
tan(0) =2 = ((Ax + Bx)' (Ay + By)' (Az + Bz)) D, = Asz Asz
Ay D, =A4,B,—A,B,
A= /A,Z, + A2 D,=A.B,—A,B,
L 9 Ax _— Av, _ _dr _ dv
* = At * = At VT ae T
t t
dvx d /dx dzx x(t) =x, + f v (t’)dt’ f
=2 _[=)==—2Z = v, (t) = v, + | a,(t)dt’
a, dt dt(dt) de2 o 2 x z() xo ; x( )
X =Xo + Uyt y Ux = Ug + Ayt y:yn+ﬁyt s vy:vyo_gt

— 1
Uy = ;(Ux + V) "3 = vazco +2a,(x — x,)

1 .
X =X, + Upolt + Eaxt

— 1
vy=5(0y+vya) v§=”§ro_2.g(y—)'o)

1 2
Y=Y +vyot_§gt

r=xy2)=xX+yy+2z2

U= (U,,0,,0,) =0, + 0,5 + 0,2

B

a=(a,aya,)=ax+a,y+a,z

2

2

_ Uyo Vo
H=y, + 29 R= g sin(26,)
n
Fnetz Fi=F1+F2+F3+"'+FH
i=1
szma frx=mN ngmg fsS”'sN:fs,max
Learning Outcomes Covered
o PHY.6.1.01.011
e
1.
m
T
2.

V)= £ kt>at

alt) = kt-2

1q=K*3-2
k=Fm/




m
24 &
3.
m
13 Pl
4.
Mark(s): 0/4
Q.15: Using graphs for calculations.
~
2223
dej:'] .,
(zda) [pidia pdis galad) auall/Jo¥) Juadl dulgd olonial 11.ADV.PHY.C.101 First Term Final Exam/G 11 Adv (Bridge) 24
3 [ O
x(m) \3 (8 Sy JARES ¢ W 35l Ladis g ¢ g pall 3 L) s A8 gia 2y U Al jay a3 AG Ao s 3 s ¢ A
z S 5l (ya IS AS A (a3 s sl (Al JSAI) oy 10 S Baal & sSand) (ra pldiy 2 Sl Al
$ 28l 3L dns La (A An g 5 )
s ea,%wm\z.mm&am B gl Cra S
375
\'s),
300 (G s
3 V - 3 A car, travelling at constant velocity, passes a stationary motorcycle at a traffic light.
i c-\ After the car overtakes the motorcycle, the motorcycle accelerates uniformly from rest for 10 Sec.
i - 30" I b The Figure represents the position-time graph of both vehicles(car and motorcycle) after the traffic
i - light.
0 10 1) How long (7) it will take the motorcycle to catch up with the car?

Use the following constants and formulas when required/ a3 Léta 40011 &Y slaall g cul ) asiio

g =9.81m/s?

x

A= ,A§+A§,

—

Ay =Acos(0) | E =sA =s(A, A, A,) = (54, 54,,54,) A+B = [4||B|cos(a)
c AB = (A,B,) + (A,B,) + (4,B;)

A, = Asin(0) —4+B= (4, Ay, A,) + (B, B,,B,) —
tan(6) = % = ((Ax + By), (4, + By), (4, + B,))

AXB = |X||B|sm(a)
D=A4xB

D%D ="5_Vt‘;‘L
FS=5axlé
a,=7-5m/ft

oY 4

——

Vi

=D2%o

\ 2

3ot = 3x¥.5¢"
S 75+* 30t =0
LT =8sec ‘L;L=O7<




— 1
vxzi(ux"’vxo) s z=

1 2
X =X, +u,,,t+§axt

vZ=10Z + 2a,(x —x,)

1
Uy = E(vy + Vy,)

2

_ _Ax _ _Av, _ _dr _ dy
Ux = 47 @ =0 v=_ =
t t
dv, d sdx d*x x(t)—x + fv (t’)dt' f
Tt di\dt) " ae - Ve(t) = Vyo + | @x(t)dt’
@ dt dt(dt) dt? ° ; * X() xo t x( )
X=X, + Uyt y Uy = Uy +at Y=y, +,t v, = v, — gt

’ U?::U;,,—Zg(y—yo)

1 2
Y =DYo +vyot—_gt

F=(xy2) =xX+yy+z2

by ~ o~ ~
> v= (vxr uy: vz) = U X + ‘Uyy + v,z N

a = (ax; ay; az) = ax’x\ + ay? + azi

H=y,+

Vyo

2

29

2

vo .
R = ;sm(200)

=
Fpet=
i

n
Fi=F,+F,+Fs++F,
1

=
F per = ma

F,=mg

fs < uN = fs,max

Learning Outcomes Covered
o PHY.6.1.01.011

1.

6 Sec
2.

9 Sec
3.

7 Sec




