
ر فكرَةفي كلّ يومٍ ننمو يوُرِق عِلمٌ  تزُهِ 



وجد عبدالله الحرشني : الطالبة 



𝟐𝟎 × 𝟏𝟎−𝟑

𝟏
𝟑𝟔𝟎𝟎

= 72 km/h 

Solution :



Solution :

V= 𝑳𝟑

*تحويل *  𝟒𝟕. 𝟓 × 𝟏𝟎−𝟑 = 𝟎. 𝟎𝟒𝟕𝟓𝒎

(𝟎. 𝟎𝟒𝟕𝟓𝟑 ) =1.072× 𝟏𝟎−𝟒 𝒎𝟑



Solution :

65×
𝟏𝟔𝟏𝟎

𝟑𝟔𝟎𝟎
= 29m/s



Solution :

A) Velocity 

B) Mass

C) Acceleration 

D) Force 

Mass 



Solution :

𝑨 = (𝟓. 𝟓)𝟐+(−𝟓. 𝟑)𝟐

=7.6m 



Solution :

C = 6i

B = -4i

A+B-C= 4i

A-4I-6J=4i

A = 4i +4i -6j

= 8i + 6j 



Solution :

(A.B)

=(i+2j+3k).(2i-3j+4k)

= 2 - 6 + 12 = 8

\

→→



Solution :

2A=4i+2j+6k
D=2A+B-C

= (4i+2j+6k)+(2i-6j+7k)+(-2i+j-4k )
=4i-3j+9k



Solution :

A = 2i +j +3k 

𝑨 = 𝟐𝟐 + 𝟏𝟐 + 𝟑𝟐 = 𝟏𝟒 = 3.74

𝜶𝒛 = 𝜶 cos𝜽

𝜽= 𝐜𝐨𝐬−𝟏
𝟑

𝟑.𝟕𝟒
= 36.7°



Solution :

ZERO
"لأنها مختلفة " 



Solution :

A × B = Ab sin𝜽
17.32 = 20 sin 𝜽

sin𝜽 =
𝟏𝟕.𝟑𝟐

𝟐𝟎
= 0.866

𝜽 = 𝒔𝒊𝒏−𝟏 𝟎. 𝟖𝟔𝟔 = 60°



Solution :

(A×B) = -1(i×j)+4(i×k)+4(j×i)+8(j×k)+6(k×i)-3(k×j)

= -1k -4j -4k +6j +3i

=11i + 2j -5k  



Solution :

Zero

A×B = 0A.B = 0 

𝜃 = 0𝜃 = 90



Solution :

( i×j ).j

= k.j

= 0



(i×j) × i

K × i
= j 

Solution :



رزان حاسن العسمي: الطالبة 











Solution
V0= 15 m/s

X = 20 m

t = 2 s

V= ?

𝑥 =
1

2
(V+ V0 )t

20 =
1

2
(V+15)2

V = 20-15=5 m/s



V0= 0 m/s

V = 50 m/s

t = 10 s

a= ?

V= V0 + at

50= 0+10a

a=5 m/s 2

Solution



Solution
V0= 70×

1000

3600
= 19.44 m/𝑠

V = 20×
1000

3600
= 5.56 m/𝑠

t = 6 s

∆x= ?

∆𝑥 =
1

2
(V+ V0 )t

∆𝑥 =
1

2
(5.56+19.44)6

∆𝑥 = 75 m



Solution

Constant speed         : سرعة ثابتة

a = 0                   صفر= التسارع



Solution

V= V0 – g t

12= 0 -9.8t

t=
12

−9.8
= -1.22 s = 1.22 s 

V0= 0 m/s

V = 12m/s

t= ?

/ملاحظة 

.الزمن لا يكون سالب



Solution

Y-Y0 = V0 t-
1

2
gt2

10-h= 0 -
1

2
(9.8)(2)2

-h = -19.6 -10

h = 29.6 m

V0= 0 m/s

y = 10 m

t = 2 s

h= ?



Solution
/ملاحظة 

.المسافة لا يمكن ان تكون سالبة 
V2=V0

2 – 2gy

(0.4V0)2= V0
2 – 2(9.8)(2)

0.16V0
2= V0

2 – 39.2

0.16V0
2 - V0

2 = – 39.2

0.84 V0
2 = -39.2

V0
2= 46.7

V0 = 46.7

V0=6.83 m/s



رغد حامد الحمراني: الطالبة 



Solution : 

= (12 – 2)  𝑖 + (10 – 5)  𝑗 + (8 - 8) 𝑘
= 10  𝑖 + 5  𝑗



Solution : 

𝑣𝑥=
𝑑𝑥

𝑑𝑡
= 2 = 2  𝑖

𝑣𝑦 =
𝑑𝑦

𝑑𝑡
= 2t = 2  𝑗

 t = 1sعندما x(t) = 2tو هي (  x) نشتق المعادلة الخاصة بالمحور 

-و هي (   y)نشتق المعادلة الخاصة بالمحور  1y(t) = 𝑡2عندماt = 1s 

V = 𝑣𝑥  𝑖 + 𝑣𝑦  𝑗

= 2  𝑖 + 2  𝑗 m\s



Solution : 

2  𝑗 =
𝑣2−( 2  𝑖 −2  𝑗)

2−0

𝑣2 = 4  𝑗 + 2  𝑖 +  𝑗
𝑣2 = 2𝑖 ̂+ 5  𝑗



Solution : 

t𝒗𝒚𝒗𝟎𝜽

?014.0 m\s40°

:نستنج من السؤال أن 

: حسب المعطيات نستخدم القانون التالي 

0 = (14.0) sin 40 - (9.8)t

0 = 8.9 – 9.8 t 

t = 0.92 s



Solution : 

𝒚𝒎𝒂𝒙t𝒗𝒚𝒗𝟎𝜽

?0.92014.0 m\s40°

:نستنج من السؤال أن 

: حسب المعطيات نستخدم القانون التالي 
𝒚𝒎𝒂𝒙 - 0  = (14 sin 40 )(0.92) -

1

2
(9.8)(0.92)2

𝒚𝒎𝒂𝒙 = 4.13 m 



Solution : 

= 
(14)2

9.8
sin 2 (40)

= 19.7 m



Solution :  * نستنج من : ملحوظةmaximum Range  أن𝜃 = 45°

140 = 
𝑣
02

9.8
sin 2(45)

𝑣0 = (140)(9.8) = 37 m/s



Solution : 

zero



رسم توضيحي 

 :

parabolic

Solution : 



Solution : 

perpendicular



Solution : 

𝑎 = 
(10)2

20

= 5 m\𝑠2



Solution : 

4 = 
(20)2

𝑟

r = 100 m



إيناس صابر الحربي: الطالبة 



Solution 

Zero Newton's first of law,



Solution 

Zero Newton's first of law,



F1= 27.5 j                    

F2 = -24i 

m = 18.25 kg

𝑎 =
∈𝐹

𝑚
=

F1+F2

𝑚
=
−24𝑖+27.5 𝑗

18.25

𝑎 = 1.322+ 1.52 = 2

𝑎 = -1.32i+1.5j

Solution



Solution 

Fnet= ma   ,    a=0

Fnet=0

F1+F2+F3=0

-8i-10j+F3

F3=8i+10j



Solution 

g= 
𝑤

𝑚

g= 
100

60
= 1.67 m/s2



Solution 

Ws=mg

50x9.8

= 490N



البلادينجود : الطالبة 



Solution

T=w

=250 N



Solution: 

𝑎 =
 m

𝑚1+𝑚2
× 𝑔 

𝑎 =
1.5

2.5+1.5
 × 9.8   

𝑎 = 3.675 m/𝑠2  



Solution:

T=M𝑎

T=2.5×3.675= 9.19N



Solution:

𝑎 =
m2−m1

m1+m2
× 𝑔

𝑎 =
3−2

3+2
× 9.8

𝑎 = 1.96m/𝑠2



Solution:

T =𝑚1(𝑔 + 𝑎)

T =2(9.8+1.96)

T =23.52 N



Solution:

g=9.8  , 𝜃 = 30

F=m𝑔 sin 𝜃

F=10× 9.8 sin(30)

F=49 N



Solution:

N=m𝑔 cos 𝜃

N=10× 9.8 cos(30)

N=84.87N                                                                                                 



Solution:

T =m(𝑔 + 𝑎 )

T =1000(9.8+3)

T =12800 N



F =(𝑚1+𝑚2
)𝑎

50=(5× 20)𝑎

𝑎 = 2 𝑚/𝑠2

T =   𝑚𝐴 × 𝑎

T =5× 2 = 10 𝑁

Solution



normal force on the body

Solution:

𝐹𝑘=𝑢𝑘−𝑁



Solution:

∗ 𝐹𝑘= 𝐹 cos 𝜃

∗ 𝑁 + 𝐹 sin 𝜃 = 𝑊



Solution:

µ𝑠 =
𝑓𝑠
𝑁

µ
𝑠 =

𝐹

𝑚𝑔
=

30

45

µ𝑠= 0.67



Solution:

V= µ𝑠 × 𝑅 × 𝑔

25= µ𝑠 × 200 × 9.8

s =0.32µ



لولوة الصنعاني : الطالبة 



 𝐹 = (4  𝑖 + 4 𝐾)𝑁
 𝑑 = (10  𝑖)𝑚

𝑊 =  𝐹 ∙  𝑑

= 4  𝑖 + 4 𝐾 ∙ 10  𝑖 = 40  𝑖 + 0 = 40 𝐽



𝑊 =  𝐹 ∙  𝑑 cos 𝜃

𝜃 = 90
cos 𝜃 = 𝑧𝑒𝑟𝑜



d and F in the same direction if the angle



Kinetic Energy K is energy associated with the state of 
motion of an object. The faster the object moves, the 

greater its kinetic energy.



𝐾 =
1

2
𝑚𝑣2

10 =
1

2
2𝑣2

10 = 𝑣2

𝑣 = 3.16 𝑚/𝑠



∆𝐾 = 𝐾𝑓 + 𝐾𝑖 = 𝑊

𝑊 =
1

2
𝑚𝑣𝑓

2 +
1

2
𝑚𝑣𝑖

2

=
1

2
4 0 2 +

1

2
4 3 2 = 0 − 18

= −18𝐽



𝑊 = 𝑚𝑔𝑑 cos 𝜃

𝑊 = (102)(9.8)(5) cos 0 = 4998 𝐽



Step1: find kinetic energy K 

using 𝐹𝑥 = −𝑘𝑥

𝐾 =
𝐹𝑥
𝑥
=

15

0.5
= 30

Step2:𝑊𝑠 = −
1

2
𝐾𝑥𝑓

2

𝑊𝑠 = −
1

2
30 0.5 2 = −3.75 𝐽



𝑥𝑓 = 30 × 10−2 − 25 × 10−2

= 0.05 𝑚

𝑊𝑠 = −
1

2
𝐾𝑥𝑓

2

= −
1

2
50 0.052 = −0.0625 𝐽



𝑃 =
𝑊

𝑡
=
32

4
= 8𝑊



𝑃 =
𝑊

𝑡
=
𝐹𝑑

𝑡
=
(3)(200)

12
= 50𝑊



لولوة الصنعاني: الطالبة 





𝑉2 = 2𝑔(𝑦2 − 𝑦1)

= 2(9.8)(10 − 7)

= 7.67 m/s



إيناس الحربي –رزان العسمي –رغد الحمراني 



Solution : 

𝑝1 = m 𝑣1= (50)(13) = 650 Kg.m\s

𝑝2 = m 𝑣2= (50)(45) = 2250 Kg.m\s



Solution : 

J = ∆𝑝 = 𝑝2 − 𝑝1
= m 𝑣2 −m 𝑣1
= m (20 – (-30))
= 0.4 (20+30)
= 20 kg.m\s



Solution : 

Favg=
∆𝑃

∆𝑡
= 

𝑚(𝑣2− 𝑣1)

60×10−3 =
0.2(12− −20 )

60×10−3 = 107 N



Solution : 

= 1.23 0.5 − 0
=0.62 N.S

𝐹 𝑡 = 4.5𝑡 + 8.75𝑡
F(0) = 0
F(0.5) = 2.4 𝑁

Favg=
𝐹1+ 𝐹2

2
= 

0+2.4

2
= 1.23 N



Solution : 

Momentum and mechanical energy 



Solution : 

Momentum not conserved, but mechanical energy conserved.



Solution

For x- axis 

Pbx=Pax

mv=m1v1+m2v2

(1,2)(0,5)=0+(0,8)(v2cos)

0.6

0.8
=

0.8𝑣2 𝑐𝑜𝑠

0.8
,  0.75=v2cos

For y-axis

Fby=Fay

0=m1v1+m2v2

0=(-0.4x0.9)(0.8v2sin)

0.36

0.8
=
0.8𝑣2𝑠𝑖𝑛

0.8
, 0.45 = 𝑣2 𝑠𝑖𝑛

Pbefore =Pafter
0.45 = 𝑉2 𝑠𝑖𝑛

0.75 = 𝑉2 𝑐𝑜𝑠
𝑡𝑎𝑛

0.45

0.45
= tan−1(0.6)

tan−1 0.6 = 30.9 = 31°



mv1+mv2=(m1+m2)v

mv-mv2=2m(0.1v)3

-v=0.2v-v

V+v2=0.2v

V2=0.2v

Solution



Solution

maVa+mbvb=mab

(0.5x2)+(0.3x-20=0.8vab

1-0.6=0.8vab

Vab=5m  s



Ka= 
1

2
(mav1a)=  (0.5)(2)=1J

Kb= 
1

2
(mbv1b)=  

1

2
(0.3)(-2)= 0.6J

Total k.E before the concisions

K1before=ka+kb=1+0.6=1.6J

K2after= 
1

2
(ma+mb)Vab= 

1

2
(0.5+0.3) (0.5)

= 0.1 
𝑘2

𝑘1
=

0.1

1.6
=

1

16

2

2

Solution



Solution

Perfectly elastic 



V2xa=
𝑀𝑎−𝑀𝑏

𝑀𝑎+𝑀𝑏
Va1x

=
1 − 2

1 + 2
× 1 =

−1

3
 𝑚 𝑠

𝑉𝑏2𝑥 =
2𝑀𝑎

𝑀𝑎 +𝑀𝑏
𝑉𝑎1𝑋

=
2 × 1

1 + 2
× 1 =

2

3
 𝑚 𝑠

Solution



𝑋𝑐𝑜𝑚 =
𝑚1𝑥1 +𝑚2𝑥2

𝑀

Solution

𝑋 =
2 × 0 + 9 × 1 + 6 × 5

9 + 6 + 2
= 2.29m

𝑔 =
2 × 0 + 9 × 2 + 6 × 1

17
= 1.41m



𝑎𝑐𝑜𝑚 =
𝐹𝑛𝑒𝑡

𝑀
=
16.5𝑖 + 8.5𝑗

16

Solution

M=4+8+4=16kg

=
16.5𝑖

16
+
8.5𝑗

16
= 1.03𝑖 + 0.53𝑗

𝑎 = 1.03 2 + 0.53 2 = 1.16  𝑚 𝑠

F1=-6i , F2= (12cos 45)𝑖 + (12 sin 45)

=8.5i+8.5j

F3=14i

Fnet = (-

6+8.5+14)i+8.5j

=16.5i+8.5j



عثمان الصحفيريناد: الطالبة 



: المعطى 

The angle = 60°

: المطلوب 

Find the angle of rotation in radians .

Solution :  

60 ×
𝜋

180
=
𝜋

3



:المعطى 

r = 5 cm   ,  the angle is 60° “π/3 تم التحويل في السؤال السابق وتساوي  "

:المطلوب 

S

Solution :  

𝑺 = 𝜽 × 𝒓

𝑠 =
𝜋

3
× 5 = 5.23 𝑐𝑚



:المعطى

r= 0.18 cm  ,  𝜃 = 2 𝑡3

: المطلوب 

find θ in radians at t=2 s

solution : 

𝜃 = 2𝑡3= 16 rad



:المعطى

r= 0.18 cm  ,  θ=2 t^3

:المطلوب

find θ in  degrees at t=2 s

solution :

1) θ=2t^3= 16 rad

2)16 ×
180

𝜋
= 917 ≈ 920



r= 0.18 cm  ,  θ=2 t^3:المعطى

S:المطلوب

Solution: 

𝜃1 = 2(2)3 = 16

𝜃2 = 2(5)3 = 250

∆𝜃 = 𝜃2 − 𝜃1 = 250 − 16 = 234

𝑠 = 𝜃 × 𝑟

S=234 × 0.18 = 42𝑚



:المعطى

r= 0.18 cm  ,  θ=2 t^3

𝑤𝑎𝑣−𝑧:المطلوب

Solution : 

𝜃 = 2(2)3 = 16

𝜃 = 2(5)3 = 250

∆θ=𝜃2 − 𝜃1 =250 -16=234

𝑤𝑎𝑣−𝑧 =
∆𝜃

∆𝑡
= 
234

3
= 78



: المعطيات

r= 0.18 cm  ,  θ=2 t^3

𝛼𝑎𝑣:المطلوب

Solution : 

"𝑤𝑎𝑣 من السؤال السابق تم ايجاد "

𝛼𝑎𝑣 =
𝑤

𝑡
=
78

3
= 26



: المعطيات 

r=80cm=0,8m   ,   w=10 rad/s

V:المطلوب

Solution :

V=r×w

V=0.8 × 10 = 8



: المعطيات 

r=80cm = 0,8 m  , 𝛼=50

:المطلوب 

𝑎𝑡𝑎𝑛

Solution :

𝑎𝑡𝑎𝑛 = 𝑟 × 𝛼 = 0.8 × 50

= 40 m/s



:المعطيات 

r=80 cm = 0,8 m   , w=10 

:المطلوب 

𝑎𝑟𝑎𝑑

Solution : 

𝑎𝑟𝑎𝑑 = 𝑟 × 𝑤2 = 0.8

× 102 = 80 m  /𝑠2



عثمان الصحفيريناد: الطالبة 



Solution : 

T= r F sin ∅

∅ = 90 + 19 − 180 = 71°

T=0.8 × 900 sin 71° = 680 n.m



Solution :

𝑣 = 6𝑡2 𝑎𝑡 𝑡 = 3

=6(3)2 = 54 𝑟𝑎𝑑 /𝑠

𝐿 = 0,25 × 54 × 3 = 40,5



Solution :

0,25 × 6 𝑡2 × 3

𝐿 =
𝑑𝑙

𝑑𝑡
= 0,25 × 12𝑡 × 3

= 0,25 12 × 2 × 3 = 18


