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It the maximum and minimum resultant forces of

Fi Fl
the two forces acting on a particle are 40 kN and G———2
10 kN respectively, then the two forces in
question would be —10 F i
25 kN and 15 kN (b) 20 kN and 20 kN L
(c) 20 kN and 10 kN (d) 20 kN and 5 kN |
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Consider the following statements :

\// Two couples in the same plane can be added ™
algebraically ﬁ - 9yF
Coplanar and concurrent forces are the ones
which do neither lie in one plane nor meet at

apoint—— -~ S COPLANAR.
y Non-concurrent forces are the ones which do
— cV
not meet at a point CONCURRET
5./ A single force may be replaced by a force
and couple Eﬂ UPLE = FREE VECTOR
Which of these statements are correct?

(a) 1,2and 4 2, 3and 4
(c) 1,2and 3 9/1 3 and 4
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The force F such that both the bars AC and BC

(iﬁl_(iand BC are equal in | |
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(c) 141.4N (d) 168N
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0 2 M =0
150 kN PxY +150x2 - \oox | = O

P=—Joo- 30V
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A rectangular plate is held in equilibrium by the o
application of f:::-n_:_es as shown in the figure. What P - - 5 0 f’-N
is thglmagnitudeJof the force P? IS

(@) 35kN W] 50 kN C
(c) 100 kN (d) 200kN
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Which one of the following can completely

represent alforcejgraphically ? -

(a) Magnitude, time of application and direction

(b) Time of application, point of application and "
direction

\(9( Point of application, direction and magnitude -

(d) Magnitude, time of application and point of
application
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Consider the following statements:

"
For a@article In plane in equilibrium) r2&¢ O d= @
1. sum of the forces along X-direction is zero. £ 2 k=0
2. sum of the force along Y-direction is zero. -
@/sum of the moments of all forces about any % ,/
point is zero. ta, 4 0
Of these statements % f /ﬁ‘\ |
(@) 1and 3 are correct ][U‘ Sl o
(b) 2and 3 are correct A Er\: k. ; =
(c) 1and 2 are correct

9r'1,2and3arecorrect  [CSE-Pre : 1998]
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A horizontal force of 200 Ase
N is applied at ‘A’ to lift T* A
the weight ‘W’ at C as
shown in the given figure.
The value of weight ‘W’ 0.3m

will be .

WX _— () X0
(a) 200N o £-035 0?0 ’
(b) 400N 1= 200N
(c) 600N —LB Lave e L J
(d) 800N 0,075m»l =

CSE-Pre : 1999]
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A uniform wheel of 60.0 cm diameter and
weighing 1000 N rests against a
rectangular block 15 cm high lying on a
horizontal plane as shown in the figure. It
is to be pulled over this block by a
horizontal force P applied to the end of a
string wound round the circumference of
the wheel. Find the force P when the wheel
is| just about to roll over the block

Adda247

N

Z]ﬂq: v
WG WrAD = PxY5
lm?‘( Eu-ﬂif;): 3

YS

AD= |3 157

Ay = [P:' 5??/)




e
Addal24




_ Adda247)

A smooth circular cylinder of weight WV
and radius r rests in a V - shaped grove

whose sides are inclined at angle a and W- » ( ) 7 Rﬂ
f to the horizontal as shown. Find the | O‘QTFO{ <
Prgi, Lo 1
reactions R, and R, at the points of (‘W"F"‘ | (('-b ) (qa—o(
contact. Givena = 25", = 65" W =i{l{l—li, , &_ﬁ ‘ y tﬁ _ {ﬁ
. i U ot S~ o ;
. |
h= e _ S0 Sin(tr P)
- a— R
4n(25+65)
Y ‘ )
- 5 Sin( 180U
f R, =453N,R, =21IN { ﬁfbﬁ Ga(15+(9)
(B) R,=650N,R,=320N =2

(C) R,=770N,R, =550N
(D) R, =900N,R, = 900N
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@ The force in the number 1 of the truss shown in
the figure is

10 kKN

20 kN 12 kN

T
8 kN 6 kN

|.._ 4@3m=12m .-|

(::—1) 12 kN compressive
) 28 kN tensile

M 8 kN tensile

) 20 kN compressive










The given figure shows the loading pattern on a
truss. The force in the member AC is

2t at 4t 4t 2t

g v D | F | H v

A I
* 8t ¢ £ G P ar

(ay"zero (b) 2t

(c) 8t (d) statically indeterminate







A 1 kg block is resting on a surface with
coefficient of friction u=0.1. A force of 0.8

N is applied to the block as shown in the " N Ni s
figure. The friction force is ger
08N —= 1lkg O-SN—_—? \:«('ﬁ&? o) = pn
(A) O (B) 08N = 0-1¥4¢
(C) 098 N (D) 1.2N O i‘ﬁ, < AN J[_ﬁ)ﬂ 0-98

[GATE 2011 : IIT Madras] - kf
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A body, resting on a rough horizontal plane

required a pull ofﬁSO N)inclined at 30° to the
plane just to move it. It was found that a push of

[220 Njinclined at 30" to the plane just moved the
T Y.
body. Y,
Q.2  The weight of the body is N.
Q.3  The coetticient of fric}ion
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The block shown in the given figure is kept

in equilibrium and prevented from sliding Soon
down by applying a force of 500 N. The
('f:;),ﬁx M
coefficient of friction is The weight of
the block would be N- Wxo=- O
500 N Ry 9 N— W (¢ ©
["" K 50"“7%;:19 - 500- PN = O
N— S0t )-!‘.«,N
%00
(A) 4000 N J({) 2500 N - b

(C) 1000 N (D) 500 N Y






A block of mass m rests on an inclined
plane and is attached by a string to the wall
as shown in the figure. The coefficient of
static friction between the plane and the
block is[0.29. The string can withstand a
maximum force nfm The maximum
value of the mass (m) for which the string
will not break and the block will be in static
equilibrium is kg. .
Take cos0=0.8 and sinf=0.6. a0 + 0-.:1‘5}‘“30)59:”837'@

Acceleration due to gravity g =10m/s’

g0 = My(si00- 095650
=M ( o 0*&""))(9'@)

(5" 7]

GATE 2016:11Sc B
(GATE 2016 : I1Sc Bangalore]









@A block R of mass 100 kgis placed on a — 4 (%,}.Wf”s“j{’
block S of mass 150 kgas shown in the NP: mwc"&! @ ‘ (‘ST:,.[?T&, M,

figure. Block R is tied to the wall by a % muﬁ*&ﬁ)ﬂﬂ\f
massless and inextensible string PQ. If the . L@
coefficient of static friction for all surfaces LN
: - . ¥ el o
IS 34d, the mu;ml.;n liol:fe F (in kN) ) SOB) (= "50?“!“51"”’?
needed to move the block S is F= ({;ILM_{_ @Cw\t (-%jn Z15079.§+ k9%
(A) 0.69 " (B) 088 . 50141
= PeVNo + Mg N&:
(C) 0.98 (D) 1.37

= M (porq g4 950r49) [GATE 2014 : IIT Kharagpur]
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S TME TiME VARIATION of TNE PoSITIoN OF A PARTICLE |N RECTILUNEAR MOTioN 1S
GIVEN BY A= 2‘t3+-t1+2‘l:
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ﬂr’ A SIAPLE PENDVLUM oF UG Em WITH A Bob oF MASS Hlav 1S IN
SiMPL
m: EMZMMWIC MeTloN, AS T PaSSES ThRWGIH IT's MEaw  PoSIThn
A
S A SPEED of SrIS . nE NET fRCE oM TME BoB AT TnE

MEAN  PoSITlope 15






N\ 0
9" ‘Q}._ J'T MASS M, OF loo}fa, TRAVELLING WITh An UNIRRM VEWCITY of Ewuls 4,@..161
CoLLIDES WITH A  STATNARY MASS ™M, OF louokﬁ. AFTER  CoLU S|oM

(B571)™E 1pssES_TRAVEL To(EMER WiTn ThE SAME FELICITY | THE CoEFF-
of RESTITUTION |5
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‘!f“/g:_ A Small BALL oF 1Ka MwiNe WM A VEwciTy oF 12 mls  NDBRGeES

4 DIRECT CaTRAL IMPACT WITN A STATIWARY ALl ofF MASS 2k5.

TWE Impact IS PeRFecTLY EvasTic. nt Speed (Ivmls) OF 2k MASS
Ball AR TE et WILL BE

e







82— 4 BALL OF Mpss o) ltg INITIBLY AT REST, DROPPED fRéy MEIGHT OF 1m.
BALL HITS ™E GRWND AND  BOUNCES GFF TAE GROUND, Vo [MPACT WITN
TE GRUND TME VEWCITY RENCES &Y 20'[,. TNE HELGUT (IN M) To WHICH
TE BatL WLl RISE S
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BoTToM oF ME ol 1S B
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