‘‘‘‘
< s

distance from P to R.

From figure we can write:
Ri=30kmj
R, = 20 km Cos 60°1 + 20 km Sin 60°] R, =20 (1/2) f+20(0
Ry=10kmi+17.32 kmj 66);

Now the X-component of resultant R is;
Ri=Rix+Rux=0km+ 10 km =10 km

And the Y-component of resultant R is;
Ry=Riy+ Ry =30km +17.32 km
Ry=47.32 km

The resultant is given by;

R= }R§+ RZ

R=1/102 + 47.322 = 48.37 km = 48.4

km

The angle of resultant with positive direction of X-axis is;

R
0 = tan}(- = tan! 4732, _ .
(Rx) ( 10 )=78

The angle of resultant with R, = 9p° - 78° = 12° east of north

& |
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of two 'vectors are 6v3 and 6

gle between the vectors.

Let the two vectors be A and B
Magnitude of dot product = |A . B|=6v3
. (1)

Magnitude of cross product = |K x B |= 6 (2)
We also know that

|A.B|=AB Cos® & |A x B|=ABSin®
Putting the values above in Eq.1 and Eq.2, we get;

AB Cos 8 =6v3 & (3)

ABSin8=6 (4)
Diving Eq.4 by Eq.3, we get;

ABSin® _ 6 sine 1 1

ABCos8  6v3 Cos® V3 =tanb=5
= 0 = tan? — = 30°

3
A load of 10.0 N is suspended from a clothes line. This distorts the line so

it makes an angle of 15° with the horizontal at each end. Find the tension in

clothes line.
LoadW=10N

Angle 6 =15°
Tension T =?
Let we resolve the forces along X-axis and Y-

axis.
Applying 1* condition of equilibrium,

Sum of Forces acting along X-axis 3F=0
T Cos 15°-T Cos 15°=0 10N

sum of Forces acting along Y-axis 3F,=0
T sin 15° + T Sin 15°—=10N = 0

- wKOracademy.corr

T=(10/0.52) N=19.3N

yoint O as shown in fieure. Find

110N 100N
From the given figure, we obtain the By, i
following data:
F, = 80 N making an angle 81 = 0° with 20 O 80N
+X-axis
F,=100N making an angle 6;= 45° with | 160

or 150° with + X-axis

+X-axis
F; = 110 N making an angle 0; =

30° with —X-axis
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20° with —X-ails or 220° with + X-axis

F. = 160 N making an angle 84 = Fu=Fio# Fao 4 Fr 4 Fo,

Now the X- component of the resultant is;

F, = F1Cos 8, + F2 Cos 8:+ F3 Cos 0; + F4 Cos B4 o0

F, = 80 Cos 0° + 100 Cos 45° + F; Cos 150° + F¢ Cos 2

F, = 80'(1) + 100 (0.707) + 110 (— 0.866) + 160 (— 0.939)
,=—948N=—95N .

Now the Y- component of the resultant is;

Fv = Flv + Fzy + F]v + FAy . )

Fy = F1 Sin 8; + F; Sin 8+ F3 Sin 0; + F4 Sin

B4

F, = 80 Sin 0° + 100 Sin 45° + F3 Sin 150° +

Fs Sin 200°

F, = 80 (0) + 100 (0.707) + 110 (0.5) + 160

(— 0.34) _

Fy=0+70.7+55N-547N=71N

The magnitude of the resultant is given as;

F= [F2+ F2=y/-952+ 712=118.6N

The direction of the resultant is calculated
as follow;

F.
p=tan}(J) = tan"(ll-) =36.77°
: Fy 95
SinceF,=-95N&Fy=71N;
Therefore 8 = 180° - ¢ = 180° - 36.77°= 143.3°

A force of 5 N is applied perpendicular to the plane of a uniform door 2 m high
and 0.6 m wide. Find the tor i i

ue about the line oining the hinges.
SOLUTION

. F=5N r=0.6m 8 =90° T=?
Since r=rFSinB=0.6mx5NxSin90°=3Nm(l)=3Nm

Weight of Plank = w = 500N
Weight of student =W, =500 N Fa=?& Fs =?
Applying 1% conditier, of equilibrium
Z Fu =0 & XF-' =0

Fa+ Fa—W-— Wb—w,= 0
Fa+Fs =500 + 100+500

Now to find the magnitude of f

Weight of Block = W = 100N

= FA+F|=W+W5+W,
= F5+F.=1100N

orces we apply 2n condition of equilibrium.

e ]
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&~
Anticlockwise moments are taken as positive and clockwise

as. ise moments are taken
1m |
¢ 3m i 1 m ‘
i’g A’-'T Fa 7 ¢ = {'

— C I—IO.S miFB 1
7\ | )

500 N » 500 N 100 H l

negative. Let’s take moment about point A, then the moment due to force Fais

zero. Thus

TG—Tc—To+T1=0 = Te+Te= Tc +Tp

500N X05m+FaX3m=500NxX15m+100N X 2.5m :
250 Nm + 3 Fs(m) =750 Nm + 250 N m ' |
3Fs(m)=#50Nm = Fg=250 N , |
By putting values in equation 1, we get |
Fa+ 250N =1100 N = Fa=850N

Three forces are acting on a body as shown. o
Find the magnitude of their resultant and alsoll BTaA4L0 Ay - Plane

plane the final resultant lies.

0

From the given figure, SN 6N
Fx'—GN ) F,=8NF.=5N 7+ vz - Plane
Resultant force F=2.

F= ﬁ2+ F2+ F2= F= f6) +(8)? +(5) —f6+64+25 11.2N

The resultant lies in space.

A meter rule is supp orted on ¢

ound that the meter rule balances honzontall
15 cm g raduation, as shown

\ 4
~<

Given that the balancing pointisat40 | |5 40 —

cm. |-
Weight suspended = W;=0.45 N
Weight of ruler = W, =D " q s
M ,=r,=40-15=25cm=

Momen s ot W1 KSracademy.com

Applying 2™ condmon of equilibrium
PPIyIng )

e- .95.
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Jt=0
W, Xr=W;XTr, el "
Moment about knife edge = W, Xr; = 0.45 NX0.25 m = m

n Eq.1 becomes;
Now When W, = 0.9 N, the qOQNXf 0.1125 Nm

The center of gravity is; 0.1125

r= =0.125m=12.5cm

S int or left side is;
ition of center of gravity from zero po
Hence the position o R=40cm+12.5cm=52.5cm

10.

supporting the ;:nd'B. Would ou expect the tensionin the rope at A to be largé

or smaller than that in the rope at B? State a reason for your answer.

Given that —
Length of plankL=4 m

. T1 " TI
Weight of plank W;=500 N

Distance of W; from A, r;=2m j

Weight of girl W,=300N A { } ‘ B
Distance from A r=12m —2m —-»JL l

Tension at end B =? 300N 500 N

Let T; be the tension at end A and
T2 be the tension attend B,
Since the rod is supported at bo

be found by taking moments ab
Let we take moment about A,

th points A and B, the tension at each end can
out these points.

Moment due to Ty
Since the distance of T, from Ais zero, hence moment due to T, is zero.
Moment due to w;,, W:and T,
Wi and W, produces clockwise moment about A and T2 produces 3"ti‘:'°‘:kwise
moment.
Since sum of anti-clockwise moments = sum of clockwise moments
= W1><r1+Wz><r;-sz4m
500N><2m+300Nx12m=sz4m
1000 Nm + 360 Nm = =T:X4m
1360 Nm = =T:X4m
Tz - 340 N 3
Also total upwarq force = tota) downwarg force
Ti+T, = W, + W;
Hence
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12.

This show i
s that tension atend A is greater than tension at end B

ForceatendBisFg=40 N e
Moment of ForceatBrg=1.8 m A . l:m
Torque about B t=? b 12 —-i “

T =mX Fg = 18
mX40N =72 Nm

Now minimum force X =?
re=12m
t=72Nm
Applying 2™ condition of equilibrium;

Sum of anti-clockwise moments = sum of clockwise moments
72Nm=12m XX = X=60N
The principle applied to solve this problem is 2™ condition of equilibrium.

Let the Length of ladder AB =L
Weight of ladder W = 200 N
Center of gravity from ground AG =

L/2

Force of Reactionon the ladder due to
wallR=?
Force of Reaction on the ladder due to

ground F =?
Applying first condition of

equilibrium, SF. =0 KO ra C a d e m y. C O m

Fi-R=0
F.=R (1)
ZFV =0
Fr -W= 0
Fr=W = 200N
Now considér moments about pcint A. Applying the secon
equilibrium;

(2)

d condition of

PR
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Sum of anti-clockwise moments = Sum of clockwise mome.
= AEXR=ADX W

From figure = AE =BC = AB Sin 60° & AD = AG Cog 60?(3)
Hence Eq.3 becomes;

AB Sin 60° X R = AG Cos 60° X W
ButAB=L&AG=L/2;
Therefore ¥Sin 60° X R = (£/2) Cos 60° X W

0.866 X R = (0.5) 0.5 X 200 N

R=57.73N
This gives the reaction force due to wall. The reaction force due to ground i
given by; F= [F?+ F? =/57.732+ 2002 =208 N = 208 N
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