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Lo Hqual forees set ong the coordinate uxes and nlong the straight line

Lol R . Y L4

! m n

Find the equation of central axis of the system,

BRI NN Q‘&\

i (-

l m ll
TR AW SRR AR fvar ek ¥ war Rt Y dwla aer o wiawer g Ak
Find the null point of the plane x + y -+ z = 0 for the force system (X, Y, Z; L, M, N).
T R (X, Y, Z; L, M, N) & R @ato -+ y + 2 = 0 @1 fowmd) g s Ak |
3. Forces P, Q, R act along three non-intersecting edges of a cube. Find the central axis.

Sl P, Q, Ry &9 & 15 st ®RY & amfyr ot ¥ dwiy ae s Ak |
4. Derive the intrinsic equation of the catenary,
D) D A1 Wl @ e SR

5. Four uniform rods are frecly jointed at their extremitics and form a parallelogram

ABCD, which is suspended by the joint A, and is kept in shape by a string AC. Prove

ra

that the tension of the string is equal to half the whole weight.

IR AT B¢ A0 RRI W o B0 9 §U U6 YRR Iga ABCD I &, off S
A R Tehd § T 9 SMHR @F UF S AC §RT 891 ¥ Wi 8| Rig AR

SN BT T T AR B AN B RIK B

6. Discuss stable, unstable and neutralz equilibrium of é rigid body with the help of a |

suitable example.
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l. For common catenary : 1. A oy @ foro

(A) y*=ct+s? (A)  y? =c? 4 g2
(B) - y*Hste=c? (B) y*+si=c?
@ ri=cizst ©€) y*=c?-s
(D)  None of these (D) T m S

2. For a common catenary the 2. U AWM Yoo @ U A W B
relation  between tension and & 97 g

ordinate is :
(A) T=wcosy (4)  T=wcosy
(B) T=wsecy (B) . T=pwsecy

w
© =2 © =y
3. If T be the tension at any pointP 3.  3fd & ¥oy & el fdg P R 7@

of a catenary and T, that at the T 8 @ T, fam g ¢ W 21|
lowest point C Then : a9 -

2 2. .
(A) T _TO_W (A) TZ_T02=W

2 2 —
B THlr=w B) T:+Ti=w

2 A
. (C) TZ - T02 =W (C) T2 — T02 — W2
(D)  None of these D) T ¥ IR TE
: i ' f th o 5
Where W being the weight of the W T 3 =T CP B 4R ¥
are CP of the catenary.
4 Cartesian equation of the 4. T Toq b1 BRIE FHERT B
common catenary is : (A) y=ccos (*/0)
(A) y=ccos (*/c) (B) y=ccos h(*/¢)
(B) Y= c cos h( /C) (C) y=csin (x/c)
4

= csin : :
© y=csin () ‘D) THIFE T
(D)  None of these .

MAT 204 ‘ Page -3
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& In the equation y = ¢ sec¥ of a
catenary C is called the : C Pedldl g
(A)  Parameter of Catenary A) 9 &1 Ardel
(B)  Perimeter of Catenary (B) 99 a7 R
(C) Intrinsic Constant of ©) 9 &1 Ao e
Catenary D) =7 J o EEl
(D)  None of these ( - N
6. ‘ A uniform beam of thickness 2b Alerg 2b BT XF
rest symmetrically on a perfectly GG Tﬁﬁi wgs afid @ W
rough horizontal cylinder of gafg wa # fear g| WECR @l
radius a the equilibrium of the RN ﬂ?;ff?i’d 37T aﬂﬁﬁ’lﬂ m
beam will be stable or unstable o 25
according as : j b or < a
o)
(A) b>or<a (;:) b<o1.">a
B) b<or>a EC; > q
(C) bza | -
(D)  None of these (@) ¥ ﬁaﬁg i
7.  Five weightless rods of equal ifg ReR ARIgdl dlell WReH ol
lengths are jointed together so as P 39 YPR Wel WK § & 9 &
to form a rhombus ABCD with RSt ABCD &1 AT ¢ R’T\q—ﬁf
one diagonal BD. If a weight W Jadl B T B @i BD
be attached to C and the system T B | qﬁ d AR C ‘E{ cICHTNY
is suspended from A then the d ﬂi Mer 31 A R e fiEd
thrust in the rod BD is equal to : Rer Qé}l W R VT 19 B
w BD ¥ 3@ ¥ :
@A) =
- w 2
® Y 4
. ® =
V3
© 4w © aw
3541 '
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8. W WH @

g, In the position of stable e ¥ e five & -
equilibrium the potential energy Rerfrer wall &
of a body is :
(A)  Maximum ,(A) B
(B) Minimum (B) A
(C)  Neither maximum nor (C) 7 3t & A
minimumn D) T B
(D)  None of these
9. IfR =0,G =0. Then the system 9. I R =0,6 = 0,79 e 8 :
1S ' | @) 3
| Eg Ihlnequtl.hbnum ®) : .
motion
. : 5
(C)  Neither in * equilibrium © T W <1 2 T .
nor in motion (D) ERLA g el
(D)' None of these
10.  The pitch p is given by : 10. g p faam S K
K K
(A) % A p=g
= _R
B pr=y (B) p=r
© p=RK (C) p=RK
(D). None of these (D) THH HIg Tel
11. Forces X, Y,Z act along the three 11. 9 X\Y,Z JF Y@t @ Hﬂi??l GAR
lines given by the equations | & e aHaxT % < by
y=0,z=c;z=0,x=a;x= y=0,z=¢z=0,x=a;x=
0,y = b Then: 0,y=bdd:
7 A) L=bZ
(A) L=bZ (&)
L =CX | B) L=CX
® 2= € L=aY¥
0).. LTl i 0 T P
(D) None of these
T 204 Page - 5
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of frgr T Tl @ ROTE

'12. If the system reduces to a single  12.
force,. then : W,
(A) LX+MY =0 a) Lx+my=0
(B) LX—MY=0 ®) LX—-MY=0
() LX—MY-NZ=0 © Lx-My-Nz=0
(D) LX+MY+NZ=0 (D)' LX+MY +NZ=0
“, . — x—f = -_—:g =
13. The condition that the straight 13. gg PIRERS] @I TRl el T om
. - - -h . oy
line x7=%=z— may be a - zZh g g el (X,Y,ZJVL‘M:N)
. n . 23 .
- null line for the system of forces & T T B
(X,Y,Z;L,M,N) : ¥ v Z
A [l m n|=1+ f g h |
f g hl - AN
mM-+ nN .
| B) LX+MY+NZ=1
B) LX+MY+NZ=1 5
| C LX+MY+NZ=X+Y+
© LX+MY+NZ=X+ :
Z
e S & 7
| (D)
(D)  None of these _
14.  The combinatiop ofaforceanda 14 UG 9 U4 U& qorgH BT HA
couple is called : HEAdT &
(A). Skaew @) w5 (19)
(B)  Pitch ®) i |
(C)  Wrench
©
(D)  None of these . |
D) T 3 78
3541 MAT 204
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15. " For the catenary y = Ccosh(f): 15- g b forg y = ccosh(i):
(A)  s=csin(*/¢) (A) s=csin(*/¢)
(B) y=ctan(*/() B) y=ctan(*/c)
(©)  s=csin h(*/¢) (C©)  s=csin h(*/c)
(D) None of these (D) T W IS el
16. Lami’s theorem is applied : 16. @ & WHT B W B iA
(A) Fo-r three force acting at a (A) & 1‘2’(@ W GRRd 09 Tl B
. point v ~
Ei; iort\t;/: pa;allel forces ®) & . PN Rie
or three forc ting at ; :
. resacmg-a (C) Wﬁﬁtﬁ' mma\;
a point and are 1In o s
o : fore o1 e H
;. equilibrium . '
(D) None of these @) FTHH e qﬁ ’
17.  The line of action of conjugate  17. g el B fopan X dEel € -
forces are called : (A) IeH W@W
(A)  Null lines ®) NN
(B)  Conjugate lines © o
(C)  Central line (D) = a1 a8
(D)  None of these |
18. The  condition of stable 18 ol R T W B
equilibrium is : ) L<i+ 1
@) i<y e
. h r B (B) }.. _<_ }. + .].'.
l < l + l h »1‘ R
(B) LA™ T R (C) 1‘>1+1
1. 1,1 R r R
© 3>7ts L
1_141 ® =ztr
(D) n R + r SR
— MAT 204 Page -7
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iRy = b2 =

__C;Z:C,x:

19. Forces X, Y, Z act along the three 19. R N
lines y=bz=—-¢z=C¢X= —a;x=a,Yy = ﬁﬁm'qa'\!?l
—a;x = a,y = —b respectively. Yl W A 9 XY, 2 .
They will have a single resultant, ¥ gIH gRuTH dael b 9l '
if : af

X, Y z_ Y  Z _
(4) a+b+c 0 (A) §-+;+;——O

TR AN Y | Z _
(B) a+b+c 1 - (B) §-+;+'c‘-—1

X Y. Z
€y ==-L=Z =0 X _Y_Z_
© a b ¢ € ==5% 0
D E+2+£=0 b € _
D) $t7t+; D) L+y+;=0

g s U@

20. A uniform beam of length 2a  20. 2a orrg @ TP '
rests in equilibrium against a | SR SN a9l CAGIR T I
smooth wall and upon a peg at IT b §€[ R, gl H g9 JOR
distance b from wall, then the 5 5 gEP TH RN QAR W e B
inclination of the beam to ‘the =3 SR TS @l ZTa 3.
vertical is : 1y, :

Vs a) Sin71(%
(A) Sint (%) A (b)1
L\ Y3 (B) Sin—l(s) /a
(B) Sin (Z) .
. Y C) Cos™1(%)"
© cos™1(%)" © (b)l
| /3
7/ D) Cos~t(2
(D) Cos™? (g) ’ (D) (a) |
21. Moment of inertia of a solid 21. Th BN-Tlel & W@ MY SwD
sphere about diameter is o B R 2
1 vR2 1
- () MR (A)  SMR?
| L yR2 1
(B) 2MR , (B) -Z-MRZ‘
© MR © MR
(D) MR’ (D) ZMr?
3541 MAT 204
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22, A particle dESCribe .
. S an elliDSQ 99 . . [T
under a foreg K : Gop A B IR TH g — D
; orce m towards | i | (x0)
1613 fo‘cus. It if was Projected with I T éléqa fiffa @war 81 A
v . , :
Tef:CIty V from a point distance W FHAr VAT e
= om the Centre of force, Then ST &1 99 ST AaSETE 3.
1ts periodic time g - ' o
@ = @ &
e A
21 (2 14
® = E_v:)% ® Z(¢-7)
Y 23/
3 C) 2_. (.2_ + Y_) )
© 2 (2 2 KZ_) /2 ( VE\r  u
A N2
. _3 D) 2n (3 -
D) 2_"3_"_2) /2 @ ZG—%
. Vi \r u ' -
23. According to the theorem of 23 TR el B W @ SRR
Parallel axes : . (A) =l + MR?
B) L=Kk+l, (C) I=I4— MR?
—_ . 2 . R \
(©) 1= lom—MR D) T Y B T
(D) . None of these
24.  For a central orbit : 24. T BT FF B o1
(A) up =h (A) S up= h
(B) vh=p (B) vh=p
C) ph=v (© ph=v
(D)  None of these (D) T 9 PIg T
95 The differential equation of 25. F T W A WY H I
central orbit in polar form is : | TR g
d? _f du 2 S
W) Gt e B Gt =
2
f
d? = B) “Liu=-L
B) ot B et
u
du o L C) —mtu=-
(©) PYe) + U= 2,2 ; 332 }lcﬂuz
dau o _ L D) Ftu=n
(D) 10 + U=
MAT 204 Page - 9
3541

(¥ Scanned with OKEN Scanner



20,

The pedal equation of the path of

26, e e @ e T E

sontral otbit ig ¢ h? dp
a central onbn% is (A) F= e
A F=ld
(A p? dr : P = p3 dr
B) =L ®. T e
(I T hZdp h?dr
C F= n?dar © F=ua
‘ p? dp :
(D)  None of these (D) FHH P T
27.  According to kepler’s third law : 27, @R & g M LR
A Tor (A) Tor
(B) T2 o r? B) T?or?
(C) T3 xr? () T3our?
(D) T? o3 (D) T?xr?
28.  For a central orbit : 28. U BT B B fer :
(A) r% = Constant (A) r% = fadih
(B) r? Z—f = Constant (B) 2 % =
‘ ‘(ie_ _ ’ d29 .
© r ~;z = Constant (©) re— = fradia
2d%0 _ : 26
| (D) r e Constant | (D) 7,2; o
29. A particle describe  the 29. ¥4 DLAR 99 F B (’:Rﬂ_"[. Uch Yl
equiangular spira] r = gef Corx AT r = qed Cot % gayay 3| 99 @
under a force F to the pole. The e & ' _,
Taw of force is : '
1 A
A) fo= (A f 3
’ i 1
B) fo= B) f« -
i | .
© fo © foi
1 ;
B fe D) fou=
i r
3541 MAT 204

(¥ Scanned with OKEN Scanner

~ Page- 10



30. A central orbit is always a : 30.
(A)  Plane curve | (A) GHdC TR
(B) Straight line B) Nl @
(C)  Parabola or hyperbola (C) WRae™ AT AR
(D) | - Circular curve (D) R 9
31.  Relation between v and fis - 31, vUG & 99 99 @
—_ 2 dv
@ f=Z @ f=%
dv dv
B f=v= ®) f=v_
_ ydiv _ i
© f=v3 (C) =v—
dv d
D) f=v— ©) f=v
32. If the radial and transverse 32. AR fHdl @vr &1 Aol U4 FpRY
velocities of a particle are AT T GAY PT GHIUICH 81, T ST
proportional, then its path is the T TP D '
= e (4) WM
A Ellipse
(A) lip ®) 9
(B) Circle ;
(C)  Parabol (C) Wqel™ .
arabola .
(D)  Equiangular spiral (D) |
33. A particle is executing SHM. 33, ¥WRd 3M@d A X EQ T o ol
with periodic time T. if the e T 8| 3T foremes amam &1
displacement is  half the .
amplitude, then the time required & % T ST T
is % @ -
r "\ 2
@3 ® 3
B) -
T 4
© 3 .
T D) =
D)z -
MAT 204
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The periodic time of motion

34.
. described by the differential afA BT gadere g
equation 372: +ux=20is: *) 27
U
wo ®
u
® i3
C —
© = © =
. ® =
o £ vVE
vE cec iy
el
35. If the distance travelled by a  35. afq @ D {;{RT b 8
particle along a straight line in t afesr @@ @ T ox =27 -
seconds is given by x = 2t3 — 9t2 +12t+ 6 #iex & Sl g B
92+ 12t + 6 ter.  The :
. e 1 R e G A1G G B
particle acceleration will be zero
after time : A 1.5 DTS
(A) 1.5 second (B) 2.0 Jovs
(B) 2.0 second © 3.0 BT
(C)  3.0second :
(D) 4.0 second (D) 4.0 ’E'H‘ :
36. The magnitude of resultant 36. WHY t TR WAGS G5 W YA Ueb BT
acceleration of a particle moving 3 gRu T IR & -
in a plane curve at time t is :
dz azs viy2
(A) J (L) + + (7 @) \/ =) &)
d?s | v? d’s 2
© d_"’s) (v_z)z d%s\? 2\ 2
) " © (Z)+%
ds v2)2
— + — _—
\/ (dt) (p) \/ ds\2 2\2
D =
) (dt) * (‘)
(
3541 MAT 204  —mu
| Page - 12
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37. If the velociti
1 X . Broar
| ° of a particle 37 ot T B U@ g g ¥ e
aong and perpend.
) Icular tg the 3 W wd A T Arvd pb
radius from afi wed
xed origin are Jr 3
and : Y & 4 U @R E
HO then radial acceleration
IS: 202
(A)  Ar——
(A) A2y 202 292
2 LA
7 B) Ar+=
(B) 2241262 292
: r (C) 2.27"2 — _#_ra_
) (C) AZTZ —Eziz 2p2
r L D) A4t
(D) a2
! T
38. Ifv, and v, are the velocities of ~ 38. ¥R amad Y W w® foedt @ @
a particle moving in SHM at e A x T x q!iq'i W T HA
disténce x; and x, from the p, AR v, &) T gof e BT T
Centre. Then the time of 3
éomplete oscillation is :
2m |x%—x%
: @
2m |x3—x3
B it =
2m [vZ-vy
® s
21 vzz_vlz
(B) x%-x% 2n (2 Z
© V2 — "
) |
(C) . A V2~ Vi 2’ 1
(D) x%-x3%
2| 1
(D) xf—x%
— | MAT 204 ~ Page-13
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39.  Limiting velocity of a particle  39.

falling freely under gravity in a

e § @ FRRE A
et g o @ T T A

resisting medium whose
R TRy @ A
resistance varies as the velocity gfe ATH Bl )
is : ‘
g
g
a) = .
2 (A) =
® £ C
gZ
© 2 ® e
k
g° g
(D) ™ » (©) P
Where  symbols have usual s
g
meaning, @) .
el gl & W 3 2 |
0. value sz—f for a point moving ~ 40. TH WHAW T W i ¥
along a plane curve is : ford % PTHM B :
o ,
el (&) 2
vp
® = ® =
vip ) 2
© = © =z
vZp? 2,2
® = ©) =
% 3% o ok %
354] D
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