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Numerical Problems

1. A ship leaves a part "P” & fravels 30 km due north. Then it fravels 20 km in
a direction 30° east of north to reach fort “R”. Calcvulate the distance from P to R.

Data

e The displacement covered by ship from part "P" due north ci; =31km.

e The displacement covered by the ship from that point in a direction 30°

east of north to part R, d, =20 km.

e Toutdisplacement fromPtoR, d =2
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o 27 taking suitable scale let 10km = 1 cm,

= 20km=2cm&30km=3cm
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e Now drawing the given vectors according to the scale in rectangular

coorgdingate system.
From the fig. PR = d =48 cm

Since 1cm=10km
= 4.8 cm =48 km, Qpprox.

So total displacement rom P to R

d = 48km, 12° east of north.

L A certain corner of the room is selected as origin of rectangular
coordinate system if an insect is sitting on an adjacent wall at a point whose
coordinates arc (2,1, 0) in units of meter, what is the distance of the insect from
this corner of the room.

Solution

The coordinates of point P (2, 1, 0) in position vector can be wrtten as

y -

www.topstudyworld.com



www.topstudyworld.com Physics

3. The magnitude of dot & cross product of two vector are 6J§ & 6
respectively. Find the angle between the vectors.

Data

Given that

ABcosB=6/3 = ... (1)

& ABsnB=6 ... (2)

Angle between A & B "0" = ¢

Dividing equation (2) by (1)

= ABsing :_6_
ABcos? 443
=  tand=1/L3
0=tan 1/ 3
6 =30

Which is the required angle between vector A & B.

4, A load of 10.0 N is suspended from a clothes line. This distorts the line so
that it makes an angle of 15° with the horizontal at each end. Find the tension in

the clothes line.
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Data

Given that
Load suspended to clothes ine “W" = 10,0 N
Angle with hornzontal "8" = 15°

Tension in the clothesline T = ¢

Solution

Consider the fig.

«NOM

wWre=I10ON

Applying 13t condition of Equilibrnum

FF=o0

= Tcos8-Tcosd=0 ...... (1)
& YF =0
= TJTsnB+TsinB-w=0 ...... (2)

Using equation (2)

= 21sinB=w

= T=W/25n8 ...... (3)
Putting values in equation (3)

10N

-2xll

I
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D

T=19.3N

Four coplanar forces act on a body at point Q as shown in fig. Find their

resultant.

Data

Force F. making angel “O" with x-axis = 20 N
Force F: making angle 45° with x-axis = 100 N
Force F: making angle 30° with x-axis = 110 N

Force F4 making angle 20° with x-axis = 160 N

Resolving into components:

Forces along x-axis

F » 100N

|

|

H

' F.= 10N ) F, S,

F,Sew [

: F Com v ~. ‘ a5 F Coa, !
‘IF_Co.n_ d -

- : F. 80N

- F.« 80N

F.l :ﬁ'.: ":"-F..}": -E-F"q. +i54:

F = Ficosty + F,c08082 + F3C 0562 - F4COSO4

F =80 cosd + 100 x cos45° —110c0s30° —160cos0°

=80 x1+100x0.707 - 110 x0.866 —160 x 0.94°
=80+ 707 — 95.26 — 150.4

F =541.34N ... 2)

Forces acting along y-axis

F'r = F‘.r *F.’r 1 F;!}' + F‘r'
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= F =Fi5in0y + F25inB2 + F3sinB2- FasinBe ... (3)
F =0+ 100 x sin45° — 110 x sin 30° — 160 sin O°
F =100x0.707 + 110 x 0.5 — 160 x 0.34
F =707 +355—-54.4
F=70758 ... (4)
* Nowresultant force

FEdRSdET 00000 cssuasd (5)

F = J(541.34)" +(707.5)

E = 890.8 NI ....... (6)

6. A force of 5N is applied perpendicular to the plane of a uniform door 2m
high and 0.6 m wide. Find the torque about the line joining the hinges.

Data:
Applied force F =5 N
Momentarmy=0.6m
Angle between y & F 0" = 90°
Applied torque T = ¢

Solution
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As t=AFsmn®@ ... (1)
Putting values in equation (1)
t = [(0.6mM)(SN) sin 90°

t=30NmM

7. Find the magnitudes of the forces provided by the supports A and B if
shown a balanced condition. Weight of the plant is 500 N and it is uniform in

shape; weights of the block & student are 100 N and 500 N respectively.

Data:

m 3m

W, =100 N

W,=100 N

/

Weight of the student W, = 500 N

Weight of the plank W, = 500 N
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Weight of the block W3 =100 N

Solution
Magnitude of forces by the supports A & BF) + F2= ¢
Since upward forces = downward forces:
Fi+Fo=W, + W2+ W3

Fi+F,=500N+ 500N+ 100N

Fi+F2=1100N

8. Three forces are acting on a body as shown. Find the magnitude of their
resultant.

Data:

Force along x-axis Fx = 6 N
Force along y-axis Fy = 8 N
Force along z-oxis Fz = S N
Magnitude of resultant 'F' = ¢

Solution
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Puthing values

F= ,/[w)' +(8N) +(5NY

F=11.2N

9. A meter rule is supported on a knife edge placed at the 40 cm. It is found
that the meter rule balances horizontally when a mass which has weight 0.45 N is
suspended at the 15 cm graduation as shown in fig.

a. Calculate the moment, about the knife edge in this balanced condition,

of the force due to the mass of the rule.

b. If the weight of the rule is 0.90 N, calcvulate the position of its centre of

gravity. Solution

a) From the fig.

w «D45N w, *0D¥ON

weight of the object Wy = 0.45 N
BC=25cm=0.25m
Moment or torque about the edge "C" = 1
T=r1k

T = (BC) (Wh)

t=(0.25) (0.45), | =0.1125Nm

b) Applying second condition of Equilibnum 1.e. clockwise torque = ant clock

wise torque

(CD)(W2) = (BC)(Wh)
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PUtting values

— C.?SIT? X 0.45N

— CD

0.90N
— CD=0.125m
= CD=0125¢cm

Position of centre of gravity is OD
OD=0C +CD

OD=40cm+ 12.5¢cm

OD = 52.5cm

10. A uniform plank AB of length 4.0m and weight 500 N is suspended by
vertical rope at each end. A girl of weight 300 N is standing at a distance of 1.2m

from end A. By taking moment about A, calculate the tension in the rope
supporting the end B.

Data:

| 2 ——4

Length of the plank AB=4.0m

Weight of the plank W = 500 N

Weight of the girl Wy, = 300 N

Distance of the girl romend A =1.2m
Tension in the rope supporting the end BT =7

Solution
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Taking moment about A

TxAB-WXCB=-W)XAD ......... =0
114 ='900%2+300:% 12  caesees =0
T x4=1360

T=1360/4

[=340N

11. The diagram below shows the plane a view of a door hinged at A. If
man applied a force F of 40N at the end marked B, calcvulate the moment of this
force at A. What is the minimum force 'x' must be applied at A in order to stop
the door from turning?

Data:
- I
) C .
" Ilm »
X ( 72ZNm, 60N )

Applied force F = 40N
Momentarm A; = 1.8m
a) Moment of forcef, t=7¢
Since T = AF
T = 1.8m x 40N
T =72Nm
(D) Minimum force applied at C in order to stop the doorx=¢

Momentammaz=1.2m
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Since the door s iIn Equiibnum so clock wise torque = anti-clock wise torque.,

— Tl = 12
= A2x X =T
=5 1.2m x x = 72Nm

— x=72ZNm/1.2m=60m

12. Consider a ladder weighing 200 N resting against a smooth wall such that
it makes an angle of 60° with horizontal. Find the reactions on the ladder due to
wall and ground.

Data:

Weight of the ladder w = 200 N

The angle which makes the ladder with wall 8 = 60°
(a) Reaction of the wall on the ladder R, = ?
(b) Reaction of the ground on the ladder Rz = ?
(c) Resultant reaction of wall and ground on ladderR = ?
Solution
a) Reaction of the wall on the ladderR) = ?

Using second condadifion of equiibnum
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Ry x 1sinB-W x1/2c0s8 =0

Ry X 1sin 60°=W x 172Cc0s 60°

- 200 x cos 60
Z2xsiNné0
Ry = 11.5N/2
Ry = 57.75N (1)

b) Reaction of the ground on the ladder R; = ?

Since reaction of the ground is acting in upward direction, so
W = Rz= 200 N
R2 =200 N (2)

Resultant reaction of ground & wall on the ladder
R = ,[Rf -R?
R = ,[(57.75)2 ~(200)’

R = 3335 - 40000

R = 208N
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