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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

223
(o) [pokia piss Gttt aual) [ J o1 Jeadl| Aaigd lonial 11.ADV.PHY. C.101. | First Term Final Exam/G 11 Adv (Bridge) 24
TH g aaie JA5 @ W om gl H= 5K + 45 4 o8l §=(6,2,1) « K = (3,4, -2) c4ake
Two vectors K = (3,4,—-2) and 5= (6,2,1).1f H = —5K + 45 . which of the following is the unit vector representation of H?
Use the following constants and formulas when required/ a3k Léua LJG1 E¥alaal) g o &) assto)
g =9.81m/s?
A, =Acos(0) F—=3s4-= s(A,, Ay, A;) = (SA,, sA,,54;) AB = |H||§|cos(a) AXB = |E||§|sm(a)
Ay = Asf“ff) C=4+B=(4,4,4,)+ (BB, B,) A+B=(4,B,)+(4,B,)+(4,B,) | D=AxEB
tan(9) = Y = ((Ax + B,), (4, + B,), (4, + B,)) D, =A4,B, — 4B,
x D,=A,B,—A,B,
_ Ax _ Aw, L dr . dv
v, = — a, = — =— = —
<At Y R T “Tat
t t
dv, d /dx d*x _ "N
_ 8 [ex x(t) = x, + f‘u,(t )dt v, (t) = v, + fa (tHdt
NPT dt(dt) di? ; ) R
x=x,+ Ut s Ux = Ugp +a,t Y=Yt Ut - Vy = Uy, — gt
’ 1
Uy = E(vx + U::o) ] UE = vnzm + za:r(x - xo) Ey = i ("y + vyﬂ) 2 v?’ = ﬂf’” - 29(3’ - y”)
1 2 1 .
x:x,,+vxat+za,t J’:yoJF”yat*E.qt
F=(xy2)=x¥+yy+ 2% . U= (v,v,v,) =v,X+v,7+v,2 . a=(ayay,a,)=ax+a,y+az
2 2
v v
H= > R =—"sin(20
Yot g , 3in(20,)
n
FM:ZFi: F1+F2+F3 +“'+Fn
i=1
szmﬁ fk:.ukN Fg:mg fsSJH'SN:fs,max

Learning Outcomes Covered
PHY.6.1.01.029

O

—

H=9% - 127 + 142




H =393 + 28§ — 62
2.

H=—-12%+ 95— 142
3.

H = 14% + 95 + 122
4,

Mark(s): 4/4

Q.2: Change in velocity & Acceleration.

(7-y2) fpodiie e gslalt iall/ Jg¥) ol Al laial | 11.ADV.PHY.C.101 | First Term Final Exam/G 11 Adv (Bridge)

2

Tgaiadl de ) A il Ll &0 e o B i e sl JNA ey B Al asad Dt A pud) B AS0 ANEL, e A0 JISY) g
Thgasial) Sile pull uSlaal) slaiy) B (g sbadill) A3a0) Ja gla g

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




4.
Mark(s): 0/4

Q.3: Vector (length & Direction)

(7o) fpadia pdic galad) a3 Juad| gl i

11.ADV.PHY. C.101.

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

A= /A§+A§

il g e 4aal gadeay A1 g gl 7 4azah Jsha (x)) G igh ] = (—10.0m, 6.0 m) 4atd gis 13
The angle & that vector i makes with the positive y axis Vector i length § aia (gad) A i phiall (a4
A 112.62° 17 m
B 62.62° 13m
C 149.00° 11.7m Iravectori =(—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/ 3k Léba LJGI &y slaall g cul i) assio)
g =9.81m/s?

A, =Acos(0) | E=3s4 = $(A,,4,,4,) = (sA,, s4,,54,) A«B = |Z||§|cns(a) AXE = |Z||§|sin(a)
4y, = ASinEle) c=4 + B= (Apry:Az) + (B, B,, B,) A+B = (AxBy) + (AyBy) + (4;B2) D=A4%B
tan(6) = -~ = ((Ax + By), (4 + By), (4, + B,)) D,=A,B, — A,B,

4 D,=A,B,—A.B,




ﬁl’ = i(vz + Uzo) » 2

1 2
X =Xg+ Uyl + ia,t

Uy = vnzm + 2a,(x — x,)

_ 1
vy =3 (vy + vy,)

_ Ax _ A, _ _dr - di
Y T At LAY VT dt 4= ae
t t
de d dx dzx x(t) =x, + f,u (tr)dtr J‘ r r
= =— (=) === =X x v, (£) = v, + | a,(t)dt
T dt(dt) dt? ; ) ol
x=x,+ Ut s Ux = Uy +a,t y:yo+ﬁyt \ vy, = Uy, — gt

, vi=vi,—29(y — ¥o)

1 2z
Y=Y +Uyot7_gt

2

F=(xy2)=xX+yy+2zZ

= = = -
U= (v,v,,v,) =0, X+ v,y +v,2 ,

a=(ayay,a,)=ax+a,y+ai

2

2

H= +v£ R—vlsin(ZB )
_YO zg g o
Fnet: Fi:F1+Fz+F3+"'+Fn
Fm:ma f,,:pkN Fg:mg fsS.lu'sN:fs,max
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)




First Term Final Exam/G 11 Adv (Bridge)

(o) fpuiia piics galeah o] S5 Jad Bplga b

11.ADV.PHY. C.101.

CE S

CA+B — € o clgatd ga gl

)

‘Which of the following vectors represents A+ B — C ?

Learning Outcomes Covered

O

PHY.6.1.01.015




=4

4.

Mark(s): 4/4

Q.5: (Position -Time) graph.

D) Ji) Aaciall Aaildl) (e dassual) dlaY) jid)/ddaada
Note: Choose the correct answer from the drop-down list
below the question.

Learning Outcomes Covered

o PHY.6.1.01.010
Correct Answer:

75

(2 ) [k pic gatad) aallf I ot dulgl glael | 11, ADV.PHY.C.101. |First Term Final Exam/G 11 Adv (Bridge) 2
X(n)
A
a0} (X 255 (3 puens 123 g e AS Al (a0 ggall) (e ey J gl S
i SV As pudly @ (£l ) Aaal a8 e gedats La Albeial) AadlBN Ga SA)
20 i ———————  TheFigure represents the (Position - time) graph of an object moving in a
straight line along the x axis.
i Choose from the drop-down list what applies to acceleration @ and velocity U ?
e SETEEP R T S I B
. — - — "
Velocity U /45 gl Acceleration @ /(§ =) 4daall
Increasingng/ 3143 Positive / 4 e

Examinee Answer:



() [pokia plics g2l /941 Juath) il (ilnial

28)
.3&311.,1”4

11.ADV.PHY.C.101. |First Term Final Exam/G 11 Adv (Bridge) 2

x(m)
A
40
30
20

10

| SHHEE, GEEHIR TEED TES ) [P AR R

X g 0 g pullisn Bd (A s RS 2l (a3 ghpall) (gada e slaall JSA
U ho el g T (bl ) aal) e 08 e el La Adbuial) BN Ga A0

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 /As !

Increasingng/ a3

Mark(s): 4/4

Q.6: Prediction (velocity, Accel

Acceleration @ /(g t-5) daall

Positive / 4

eration) from [Position - time] graphs

(o) [puiie pde galal) uall Jo¥) Juaid| Al (lndal 11.ADV.PHY.C.101 First Term Final Exam/G 11 Adv (Bridge) 24
) ETRPUU P SOV [ T CIPOPG B WK, G W PO J118
el £ 5 kadl A8 ad (0l - As i)
5
44+
3+
2 The (position — time) graph for motion of a car is given as in the Figure.
1 ‘Which of the following represents the (velocity -time) graph of the car?
0 2 4 6 8 10 12 r(})




Use the following constants and formulas when required/ a3k Léba LJGI1 &iyslaal g cul i) assio)

1 2
X = Xg+ Uppl + ia"’t

g =9.81m/s?
A, =Acos(0) | E=3s4 = $(A,,4,,4,) = (sA,, s4,,54,) A«B = |Z||§|cns(a) AXE = |Z||B|sm(a)
Ay =Asin(0) | €—4+B=(A,4,4,) + (B.B,B,) |A~B=(A,B,)+(A,B,)+(4,B,) | D=AXE
tan() = Ay = ((Ax + By), (4y + By), (4, + B,)) D,=A,B, — A,B,
A, D,=A,B,—A,B,
A= /A}, + A2 D,=A,B,— A,B,
_  Ax _ _ Av, - dr -, du
Vx = At @ = at VT e “=ar
t t
2
a e d(dx) Lx x®) = %, + [ vee)ae 00 = v + [ aultrar
T oodt  dt\dt/ dt? i ;
X=X, +U,t > Uy = Ugo + Ayt y:yo+ﬁyt s vy:vyof.gt
— 1 .
Uy = E(Ux + Uxa) » UE = Uiu + zux(x 7 xo) Uy = i (Uy + vyg) ] Ui = Ufm — Zg(y — yo)

1 2
Y=Y +Uyot_igt

r=(x,y.z)=xX%+yy+z2 .

S -~ - ~
U= (U, Uy, V;) =V, X +0,§ +v,2 -

d = (ay, ay,a,) = a,X+a,y+ a,z

2

UO
H= _yo
Yo+ 5

5]

v!]
=—sin(26,)

R

Q

n
—
Fnet:
i=1

Zﬁj:?1+Fz+F3+"'+Fn

fr=mN

-
F e = md

Fg:mg fsilu'sN:fs,maz

Learning Outcomes Covered

O

PHY.6.1.01.009

v(m/s)

[y R SR SO I

(s},

[} (RSB SR

-4
=}




v(m/s)
i
i
!
!
W (5 P
2.
v(m/s)
- .
! !
! {
' ! !
1 | i | l
O 5 T
3.
wm/s)
i i i
g i
! i
! |
i 1
24 6 8 [10]12 1(5)
4,
Mark(s): 4/4
Q.7: Friction Force.
2403
(z.l,n,.p) [pdia plis Saladi ..hullj.jﬁw Juadl! g lacial 11.ADV.PHY.C.101 First Term Final Exam/G 11 Adv (Bridge) 24

t=5.5Sec 4 A8 all oo (gaiiall B gl 1) AL Ul haa g (B gdiuall o SIAY) i 1) Ailal) A e A 8 ALl pha e (§sdia (3150
€ A1) (3 galall As e La ¢ 0,52 A g g (i gtieall (o (S oad SRY) alaa

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?




Use the following constants and formulas when required/ a3k Léba LJGI1 &iyslaal g cul i) assio)

g =9.81m/s?

1 2
X = Xg+ Uppl + ia"’t

Ay=Acos(8) | E=sd= $(A,,4,,4,) = (sA,, s4,,54,) AsB = |Z||§|cns(a) AxE = |Z||§|sin(a)
Ay =Asin(0) | €—4+B=(A,4,4,) + (B.B,B,) |A~B=(A,B,)+(A,B,)+(4,B,) | D=AXE
A —
tan(6) = = = ((4x + By), (4, + By), (4, + B.)) D,=A,B, — A,B,
= DJ’ A.B, - A.B,
5, = — __dr _ du
by Ex = ap V=1 a=_
! t
dv, d /dx d?x x(t) = x J’ ~ yur
- “ac\de) =X+ | vk(t)dt V() = vy + | @, (t)dt
T dt(dt) dt? ; (1) = Vs ; (1)
X=X+ Ut y Uy = Uy, +a,t Y=Y, + Uyt i v, = v, — gt
— 1
e = et V) Uk =V b 20,(x - %) Ty = > (vy + vy,) s vi=vi, 290y — ¥,)

1 2
Y=Y +Uyot_igt

r=(x,y.z)=xX%+yy+z2 .

- —~ — .
v = (v, Uy, V) = UK+ Vyy + V2 s

d = (ay, ay,a,) = a,X+a,y+ a,z

2

5]

Uy

H= +E R =—sin(20,)
Yo 2g g o
Fot= ) Fi=F1 +F;+F3++F,
szma f,,=p.kN Fg:mg fsilu'sN:fs,maz
Learning Outcomes Covered
o PHY.6.1.02.005
28.1m.s7!
1.
54.0m.s™!
2.
5.1m.s7L
3.
10.4m.s7t
4,

Mark(s): 4/4




Q.8: Distance & Displacement.

(g ) [pokia yiic g3l )] J 91 Jual| lga lonial

11.ADV.PHY.C.101.

First Term Final Exam/G 11 Adv (Bridge)

22023

sba | TL,

A

North

x10° m

West

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

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
displacement of Rashid ?

Use the following constants and formulas when required/ a3k Laa AJG1 c¥alaall i) 8 aasiu

g =9.81m/s*?

A, =Acos(0) F=3s4= s(A,,Ay,A;) = (sA,, sA,, sA;) AsB = |E||§|cos(a) AXEB = |E||B|sm(a:)
A, = Asmgle) C=4+B=(4,A4,4,)+ (BB, B,) A+B=(A,B,)+(A,B,)+(4,B,) | D=A4A%B
tan(8) = Ed = ((A, + B,), (Ay + By)J (4; + By)) D,=A,B,—A4,B,
Ay D,=A4,B,—A.B,
A= A},+A§. D,=AB, AB,
_ Ax A, . dr L, du
Ur T At Y VT de T
t t
dv, ddx\ d’x xt:erfU ovde _ -
a”:E:E(E):F ®=x, ! «(t) ux(t)—vxo-&-t a,(t)dt

x=x,+ Ut

1 2
X = Xg + Uyl + ia,t

_ 1 2
Uy = E(vx + "xo) ] Uy = VUxo

» UV, = Uy + Ayt

2

+ 2a,(x — x,)

Y=Y+t Uyl N vy = Uy, — gt

— 1

% :i(vy+vyu) B 'Uf, :Uiof 29(3’73’0)
1 2

Y=Y J"vycrtfi.gt

F=(xy2) =xX¥+yy+ 22

= = = 5
] v= (vx- Uy, vz) = UX+UY+ VU2 ]

a=(ayay,a,)=ax+a,y+a?z

2
v yo

H=y,+—

2g

L
R= ;szn(ZB,,)

n
M:ZFJ'

F1+F2+F3+"'+Fn

=
Fhee=mad

Fg=mg

fs <nN= fs,max

Learning Outcomes Covered
PHY.6.1.01.010

O




Path(A) bes
1.
Path(D) e
2.
Path(B).
3.
Path(C). s
4.
Mark(s): 4/4
Q.9: Projectile Motion.
24 3)
(o) [pokiia s alall aaall/ Ja¥1 Jual g lnia 11.ADV.PHY.C.101| First Term Final Exam/G 11 Adv (Bridge) 24

5 Fhaaal) B Ak 2 D 8891 358 38, 0° A0l 20 /s Ao s S Jib (S

Py

S Jilall o 50 o g, At 2 )3 SN (sda L, B ST dda 818 (o M) dais

— ~ _
o) Ve . ~
P L o N A child kicks a ball with 20 m/s with angel 38. 0° above horizontal.
_‘y:" . 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/ a3k laia AJG1 c¥alaal) i) 8 aasiu
g =9.81m/s?

A, =Acos(8) E=sd= 5(Ay, Ay, A;) = (54,,54,,54;) A“B= |E”§|cos(a] AXE= |Z||B|sm(a:)
Ay ZASNO) | A+ B = (A0 Ay A) + BBy Br) | AB = (4,8, + (48,) + (4,8,) DA xB
tan(8) = =4 = ((Ax + B,),(4y + B,), (4, + B;)) D,=A,B,—A4,B,

A, D,=A,B,—A,B,
A= ’Ai + A% D,=A,B,—A,B,




ty

- Ax _ _ Av, _,_dr_" _,_dﬁ
Y= At % T at VSt 4= dt
t t
dv, d dx\ d’x x(B) = x, + f v, (t)dt’ f
= =—|— | = — - 4o x v()=v + a. t' dt’
T 0 dt(dt) de? (0 = v +()

ty

X =X, + Ul
_ 1 2
Uy = E(vz + Uzo) » =

1 2
X=X, t Ut +-a,t

k] ﬂt = UIO + alt

Uy = Uxe + za:r(x - xo)

2

Y=Y, Uyt N vy, =

Uyo —gt

— 1
vy :i(ﬂy'l'vyo) » ‘U?, :t’?ro_ 2g(y — ¥,o)

1 2z
Y=Y +Uyot7_gt

2

F=(xy2)=xX+yy+2zZ

= = = -
. U= (v,v,,v,) =0, X+ v,y +v,2

= = = -
, a=(a,aya;)=ax+ay+a,z

2

H=y,+2° R =" sin(26,)
=y, +-— =—gsin o
YoT2g g
Fnet: Fi:F1+Fz+F3+"'+Fn
Fm:mfi fr=nmN Fg:mg fsS.lu'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




(zda ) [pudiia plic galad| aallf J3¥1 Juah) dulgh Hlonial

11.ADV.PHY.C.101

2

25

First Term Final Exam/G 11 Adv (Bridge)

.26 m ca N e 08 25 Al 1) gan) BB Adhud) Al fha rrilhe Al edil

fua ) b L g g Adiad il Kb 4o pu e
&gl daglia Janl

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/ a3 Léa LG &y alaall g cul i) assin)

1 2
X = Xg+ Uppl + ia”t

g =9.81m/s?
A, =Acos(8) | E=sA= $(Ay Ay A,) = (sA,, 54,,54,) A«B = |Z||§|cns(a) AxF — |z||§|sin(a)
Ay =Asin(0) | -4 +B=(4,A4,A4,) + (BB, B,) |A~B=(AB,)+(4,B,)+(4,B,)  D=AXB
tan(@) =2 | = (Ac+By), (4, +B,), (4, + B,)) D,=A,B, A,B,
Az DJ’ - AZBZ - Asz
- Ax _ Avx . dF - di}'
v, = — a, = — i e vl
At T OAt V= a=
! t
dv, d(dx,  d’x )= x J’ o
= =\77) =3z =X+ | vi(L)dt v, (1) = vy + | a,(t)dt
e dt dt(dt) dt? ; x(t) xo t ()
x:x,,-i-ﬁxt 3 Uy = Uy + @t y:yﬂ+ﬁyt ’ yy:vyg_gt
- 1
U@t vn) =t d2,(r %) Ty =, (0, + vy0) . V=03, 29y — ¥,)

1 2
Y=Y +Uyot_igt

F=(xy2)=xX+yy+ 2%

— = o =
] v= (vm vy, vz) = VX + vyy tv.z s

a=(ayay,a,)=ai+a,y+ai

2

2

H= +h R—Esin(ZB )
Yo 2g g o
Fnet: Fi:F1+Fz+F3+“'+FH
Fm:ma fk:.ukN ‘ Fg:mg fsglu'sN:fs,maz
Learning Outcomes Covered
o PHY.6.1.01.012
—22.6m/s




—42. 6 m/s
2.
+12.0m/s
3.
+9.81m/s
4.
Mark(s): 4/4
Q.11: Average Velocity.
2
(i) [pokiia s galad| 931 S utlgh o 11.ADV.PHY.C.101 First Term Final Exam/G 11 Adv (Bridge) 2,4

Lol (ol W s S oS i g < 90 Fomm Al 60 Jermy /A o s 5 jleead) Ol 1 Al Wi g ) Jpasll 2.5 | deda ) Sl B o a5l pdad

€ 5 jlocdl) Lyfaab 2 J0et) Z5Ll) Le, A8l 5Ll NS 45 ke /h ds s

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

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

Use the following constants and formulas when required/ a3k L A0 c¥alaadl g i) ) assiiu

g =9.81m/s?

A, =Acos(0)  F = sA = s(A,, Ay, A,) = (sAy, sA,,s4;) A+B = |4|[B|cos(a) A'XB = |4||B|sin(a)
Ay =Asin(0)  T=74+B=(A,A4,A4,)+(BeByB,) |A~B=(AB,)+(A,B,)+(4,B,) D=AXB

A _
tan(9) = A—y = ((Ax + By), (Ay + By)J (4; + B)) D, =A,B, - A,B,

x

D,=A,B,—A,B,
A= ,A}, + A2 D,=AB,—A,B,




_—A_x —7Avx _,_d? _._dﬁ
vt_dt a"_At u_dt a_dt
! t
dvx d /dx dzx x(t) =x + f,u (tr)dtr J‘
Tdr  di\de) %o x V() = vy + | @ (t)dt’
e dt dt(dt) dt? ; x(0) xo t ()

X =X, + Ul

_ 1
Uy = E(vz + Uzo)

» Vy = Uy + Ayl

2z _ ;2
2 Uy = VUko

1 2
X =Xg+ Uyl + ia,t

+2a,(x — x,)

y:yo‘s'uyot*

Y=Y, Uyt

_ 1
vy =3 (vy + vy,)

2

\ vy, = Uy, — gt

2

> vy:ﬂfro_ZQ(y_yo)

1
—gtz

F=(xy2)=xX+yy+2zZ .

U= (v,v,,v,) =v,X+v,7+v,2

a=(ayay,a,)=ax+a,y+ai

2

2

H= +v£ R—vlsin(ZB )
Yo 2g g o
_.net= Fi:F1+Fz+F3+"'+Fn
Fm:ma f,,:pkN Fg:mg fsS.lu'sN:fs,max
Learning Outcomes Covered
o PHY.6.1.01.009
135 km
1.
105 km
2.
158 km
3.
358 km
4,

Mark(s): 4/4

Q.12: Calculating from (Velocity- Time) graph.
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JSAN (B fsall (a3 — ds pedl) | Aadas Alaa 3 bt o)) Sl LS 1)
30 =105 Mt = 05 asia3l 300 B3 L) Lgakll A Dol L
25
20 b
&
i1
Ci BB The performance data of a car is represented by the (velocity — time) graph
shown in the figure.
3 ‘What is the distance travelled by the car fromt = Ostot = 10s ?
i Y 3 8 10 12 14 16 18 1(5)
Use the following constants and formulas when required/ a3k Laia 4051 c¥alaal) g i) ) aasiu
g =9.81m/s>
A, =Acos(80) F=3s4= $(Ap Ay, A,) = (s4,,54,,54,) A+B = |ﬁ||§|cos(a) AXE = |E||§|sin(a:)
4, = Asmile) C=4+B=(4,A4,4,)+ (B, B, B,) A<B=(A,B,)+(A,B,)+(4,B,) | D=4AXB
tan(0) = = = ((Ax + Bx), (Ay + By), (4: + By)) D,=A,B, - A4,B,
A, D, =A,B, — A.B,
A= ’Ai + A% D,=A,B,—A,B,
_  Ax _ Av, . dr . dv
v = — a = —_— = — = —
A *TAL R T T
t t
dv, d jdx dZx x(t) —x + fu (tr)dtr f
= =—|—]|=— - Ao x Vy(t) = v, + a,(t)dt
NPT dt(dt) de? ; < = Voo . <)
xX=x, +U,t s Uy = Uy + @yt Y =Yoo+t Uyl N Vy = Uy, — gt
_ 1
Uy = E(Ux + ﬂxo) ’ UE = vazcu + zax(x - xo) ﬁy = % (Uy + ‘U'yﬂ) » ‘U; o= Uf.o — Zg(y — y,,)
1 2 1 2
x:x,,+vmt+ia,t y:yo+vynt_igt
F=(xyz)=xX+yy+2z2 . U= (v,v,,v;) =v,X+v,¥ +v,2 . = (a,aya;) =a,X+a,y+a,z
v 2
H=vy +-2° R =—sin(20
Yotos  sin(20,)
n
Fnet:zi;:i: Fi+Fy+F3++F,
i=1
?M:ma e =N Fg:mg fsg.lu'sN:fs,max
Learning Outcomes Covered
o PHY.6.1.01.009
140m




260m
2.

160 m
3.

100 m
4.

Mark(s): 4/4

Q.13: Angel Between Two Vectors

(o) [ podia pdic Sttt al |/ 3481 Juaid Galgd (ylomial 11.ADV.PHY. C.101. | First Term Final Exam/G 11 Adv (Bridge)

.115.10° b A 9030 (B = B, j)m 4aiadls (A = 4% — 3 + 52) m 4adad

¢ B Aalal (o e 0 i ot lea T ¢ (€ = —308 + 242 )m? s gl 4alie € S Gad € = A x Baala g1y

A vector ( A=43-3p+5 Z)m , and the vector ( B= B, 7)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/ a3k laia AJG1 c¥alaal) g o) 8 aasiiu)

g =9.81m/s?
A, =Acos(0) | E = sA = 5(A,, Ay, A,) = (sA,, 54y, 54,) A'«B = |4||B|cos(a) A'X B = |4||Bsin(a)
Ay =Asin(8) | (=441 B=(4,4,A4,)+(B.B,B,) A~B=(A,B,)+(A,B,)+(4,B,)  D=AXE
A _
tan(9) = A—y = ((Ax + B,), (4y + By), (4; + B)) D,=A,B,-A,B

x

A= |2+ a3




_ Ax _ A, dr dv

v, =— a v=— a=—-
<At Y b T “"at

t

'
dv, d (dx) d*x

a, = _aaxy &~ x(t) = x, + f‘ux(t’)dt’ v () = v, + fax(t')dt'
dt  dt\dt dt? i

ty

x=x,+ Ut s Uy = Uyp + @yt Y=Y, Uyt N vy, = Uy, — gt

1
Uy = E(Uz +Uh) » VE=vi 4 2a.(x—x,) v, = i (vy + vy,) , vi=0v,-29(y—v,)

1 1
x:xu+vxat+iazt2 J’:)’oJrUyot*—gtz

2
F=(xy2)=xX+yy+2zZ . U= (v,v,,v,) =v,X+v,7+v,2 . a=(ayay,a,)=ax+a,y+ai
2 2
Vyo Uy
H= > R =—"sin(20
Yot g " sin(26,)

n
_.net:ZFi:F1+FZ+F3+"'+Fn
i=1

Fm:mﬁ fx =N Fg=mg fs =N = fomax

Learning Outcomes Covered
o PHY.6.1.01.029

B=6j7
1.
B=-12.95
2.
B=-25j
3.
B=10p
4,

Mark(s): 4/4

Q.14: Acceleration from Velocity Equation.
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seconds. If its acceleration is 19 :_% att = 3 Sec, what is the magnitude of constant k ?

1
The velocity of a race car as a function of time is v(t) = z kt® — 2t , where k , is constant, and v(t) is measured in ?, t is measured in

Use the following constants and formulas when required/ a3k Laia 4051 calaal) i) ) aasiu

g =9.81m/s>

1 2
X =Xg+ Uyl + ia,t

2

Ax = Acos(0) | E = sA = 5(A,,A,,4,) = (sA,,54,,54,) AB= |X||§|cos(a) AXE = |E||§|sin(a:)
Ay = Asinile) E: = 3 + ﬁ = (Ax;Ay,Az) + (Bx, By, BZ) Ioﬁ — (Asz) + (AyBy) 4 (Asz) I_j — Ixﬁ
tcm(ﬂ) =2 = ((Ax + Bt)J (Ay + By), (Az + Bz)) D,= Asz — Asz
Ax DJ’ = Asz - Asz
A= ’A?, + A2 D,=A,B, A,B,
= _Ax _ _AUI _.de qidﬁ
N @ =, v= a-2
¢ t
dv, d jdx dZx x(t) —x + fu (tr)dtr f
Tdr di\de) . x Ve(t) = Vpo + | @y (t)dt’
AT dt(dt) diz n x(£) = Vxo , ()
X=X+ UL s Uy = Uy + @yt Y=y, + 0t v, = vy, — gt
- 1
Tr =t ) V=V d 20 (x - %) vy, =3 vy + ) , vy =, —29(y —¥,)

1 Z
Y=Y +vynt__gt

F=(xyz)=xX+yy+z2

s

- . ~ -
U = (Uy,0,,0;) = 0,8 +v,¥ +v,2 .

= (a,aya;,)=aX+a,y+a,z

2

2

H=y, + 2 R = 2 sin(20,)
=¥, + 5 =—sin(20,
Yo 24 g
FM:ZFIZF1+FZ+F3+"'+FH
i=1
?m:ma fk:ﬂkN Fg:mg fsg.lu'sN:fs,max
Learning Outcomes Covered
o PHY.6.1.01.011
m
s
1.
T
2.




m
24 pes
3.
m
13 Z
4.
Mark(s): 0/4
Q.15: Using graphs for calculations.
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/ E A car, travelling at constant velocity, passes a stationary motorcycle at a traffic light.
i i After the car overtakes the motorcycle, the motorcycle accelerates uniformly from rest for 10 Sec.
| 1 The Figure represents the position-time graph of both vehicles(car and motorcycle) after the traffic
| 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/ a3k laa LI5S alaall g i) 8 aasiiu)
g =9.81m/s?
A, =Acos(0) F—=3sd-= 5(A,, Ay, A;) = (sA,, sA,,54;) AB = |E||§|cos(a) AXB = |E||§|sin(a:)
A, = Asinglﬂ) C=4+B=(4,A,4,) + (B, B,B,) A+B=(AB,) +(A,B,)+(4,B,) | D=A4AxB
tan(8) = -~ = ((Ax + By), (4 + By), (4; + B,)) D,=A,B,-A,B,
Ay D,=A4,B,—A.B,
A= A},+A§, D,=A4,B, — A,B,




_ Ax _ A, _ _dr - di
V== at %= at b T “=dt
t t
de d dx dzx x(t) =x f r r
- _LEner =x,+ | v (t)dt () = vy + | @ (t)dt
T dt(dt) dt? ; 07 ; <
x=x,+ Ut s Uy = Uyp + @yt Y=Y, Uyt N vy, = Uy, — gt
1
Uy = E(Uz +Uh) » VE=vi 4 2a.(x—x,) v, = i (vy + vy,) , vi=0v,-29(y—v,)
1 2 1
X=X, + Ut +-a,t J’:)’oJFUyot*Egtz
F=(xy2)=xX+yy+2zZ . U= (v,v,,v,) =v,X+v,7+v,2 . a=(ayay,a,)=ax+a,y+ai
2 2
v v
H=y, +-— R =—"sin(20
Yot g , 5in(20,)
n
_'net:ZFi:F1+FZ+F3+"'+Fn
i=1
Fm:ma fk:-ukN Fg:mg fsS.lu'sN:fs,max
Learning Outcomes Covered
o PHY.6.1.01.011
8 Sec
1.
6 Sec
2.
9 Sec
3.
7 Sec




