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{1

If T. be the tension at any point P
of a catenary and 7, at the lowest
point. Then :

(A) T2=Ty*=w?

(B) T2+ T,%=w?

C T=To=W

D) TH+T, =W

A

Ife derdl & Rl g P w m
T8 o S e g W aem
To &, T4

(A)  T? =Ty? = w2

(B) T?4Ty* = w?

C T=To=W

D) TH+Ty =W

Where ws = W o ws = W
2. In a central orbit at an apse 2. TP B Rﬂ A wfere w ¥ = .
o g
ae - A 0
1
= © 1r
o 1/r
@ S |
3.  For catenary relation between 3. 59 & folU y U4 s & 15 & &
yandsis: | N yz.+sz=cz
A 2 4 B a2 ‘ '
(.) Vi B8 = B) y=s+c
B) y=s+c - 5 R )
=52+
(C) y?=s%+c? (it | i
Dy B R
D) y*+st+c2=0 D), Frrh st dietr 0
4. ForR=0,6=0: 4. R=0,6=0%9 fou:

(A)  Translational motion (A) w<Re TRy
(B)  Rotational motion

, _ (B) i T
(C)  Neither translational no A

7RI 7
rotational motion (€29 o W
(D)  None of these (D) ?{'ﬁ i ﬁé Tl
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Moment of inertia of a spherical 5.

> a Pou @ M geEm T e
shell of radius a and mass M m F T EHEE? IS A D
about a diameter is : R & :
A) = Ma?

CH 2 5ide A) 3 M
B 2 Mq? |
® M B) = Ma?
C) = Ma® .
SO R ©) < Md?
2 Ma2 |
D) 5 Ma (D) : Ma?
6. In an elastic string, Hook’s lawis: 6. U& YR SR | gD 0l R g

a
A T=27 (A T=A47

l
(B) .T=A'; (B) »Tzlé
C) T=2al © T=4il

di
B) ; Timdy | @ T=1%
Where [ is tze natut;al length. of S& 1 30 @ ; W a
the string and a is the extension _

P TPlE TS S

in the string beyond its natural ® W
length. g 2|

7. A particle falls under gravity 7. U@ @ IW W ¥ T (Ww) @
(constant) from rest in a medium 39 39 yeR R w1 § f& otk
whose resistance varies as the I B CRELIGRIG) g T A @
velocity. Its equation of motion TAERT R SR
is given by :

e ?;2 A) m % = —mg — mkv
(A) m-‘;t—:‘::—mg—mkv ‘
: a2 B) m 3—;— = —mg + mkv
(B) mﬁ:—mg+mkv g
42 | © m%—é‘-=mg+mkv
C ) m d—-§=mg + mkv o
:: (D) m Et_: =mg — mkv
B |
D) m_=mg- mkv = |
5498 MAT 204 Page -4
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8. The combination of a force and a 8. T% 9 U4 qeIg™ T Y™ Hgardl %

couple is called : ‘ »)
(A)  Screw (B)

Pitch
(B) itc © m

(C) Wrench

(D) o 9§ P 7E

(D) None of these
0. The plane in which all the null 9. Ud 9vaa forad i fommdl vl

lines lie is called ? - Rerg € deal § ¢

(A)  Null plane | (a) o e

(B)  Conjugate plane | (B) gl

(C)  Null point . - (©) o fag

(D)  None of these | (D) T PR el

10.  For central orbit : | 10. g Hem & forg :

@ rZ=h A rZ=4

®) rig=4 ®). 5=

(C) r%}‘; = A ©) r% = A

(D) 'Noné of these (D) I | B T
'11.  For central orbit : | 1. G Pen & fog

(A) pr:=4A | (A) pvi=4h

®) pvi=; ®) V=3

© pv=4h © pv=4

(D) None of these (D) LR B Tl
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12.  The equation of the null plane at 12, =} oy W w fag (f,g.h) W
a given point (f, g, h) is given Ay el @1 edieRoT T SR
by :

X R e (A)  x(L+gZ +hy) +Y(M
x(L + gZ +hY) + ,

%) g2+ hr) +¥( —hX —fZ)+Z(N—fY +
—hX — fZ) + Z(N = fY - |

gX) = Lf —Mg — Nh

Hg%)= — Mag Z+hY) +Y(M

B) x(L-gZ+hY)+YM B) x(L-gz+
—hX + fZ) + Z(N — fY X+ HZIN =Y
+gX) = Lf + Mg + Nh gX) = Lf + Mg+ Nh

© x(L—gZ+hY)+Y(M ©) x(L—-gZ+hY)+YM
~hX + fZ) + Z(N — fY —hX +fZ)+Z(N — fY +
+9X) =0 gX)=0

(D) None of these (D) T ¥ BIg T8l

13. The mull point at the plane 13. @ F@™ (X,Y,Z,'LM,N) & fg
x +y+ z =0 for the system of .HF{9Ic+y+z=O‘?5rﬁWmﬁﬁ'_g'
force (X,Y,Z,"L,M,N) is given ﬁ'ﬂT.Gi'I'ﬁTIT .
by :

N-M L-N M-L (A) ( L )
(A) (x , — ) X+Y+Z' X4+Y+2Z' X+Y+Z
+Y+Z' X+Y+2' X+Y+2Z S Bl o R aait
N+M L+N M+L . ) )
(B) (x+:+z'x+:+z’x+:+z) g ' (x;y;z x:y+z ‘”Y*Z)
N-M L-N M-L (®) — —N ' M-L
©) (x—y-z’ vz XY +z) (x—'v-z X-Y—Z. x—r+z)
(D) None of these (D) - T | Eﬁl’s‘ Tl
14. Cartesian equation of the 14, MM I @ PIIT THID R
common catenary is :
(A) y=csinh (x/c)
(A) y=csinh (x/c)
B) y=ccosh (x/c) (B) y=ccosh (x/c)
(€) s=ctan¥ (C) ' s=ctan¥
D) y=ctanx
@)y (D) ' y=ctanx
5498 - MAT 204 Page - 6
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15'. For a common catenary, the 15. U® WM Wy & fom, fd fog w
" tension at any point is : I
(A) T=ctanV¥ (A) T=ctany
B) T=wy B) T=wy
E(l;; I'I\'I=cs;:;‘{’ (©) T=csecll"
one of these - -
Where symbols have usual '(D? m S T _
meaning. Wl W I B HAr o g'

16. If AB be a string of length I. 16, AR & S AB & &= [ &| 7@
Then the virtual work done by TNl W @99 T gr1 fhar
tension T of the string is : Froafs ad €
(A) T.él (A) .51
®) -T.él ®) -T.8l
© T/6l ©) T/é‘l |
© =g ® -T/s

17. Four uniform rods are freely 17. 9R 99 Bei @ RRI I a1y |
jointed at their extremities and AR W TR Tgie ABCD
form a parallelogram ABCD, o o AT A P 3 e
which is suspended by the joint
A and is kept in shape by a string feanr omam & w1 W@ W AC ¥
AC. Then : P AFA D TR @ A g
(A) Tension = Weight of the a9

wd (A) @ = B AR
(B) Tension = Zero
(C) Tension = Half the B =T
weight of the rods (C) T = B B R Bl IAEM
(D)  None of these (D) T W Plg T8
5498 MAT 204 Page -7
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18.  For stable equilibrium : 18. <o) W™ & forw
(A) 2> l = O N
AR @) 2>5*%
B) =<isl 111
€ =>-=--==
e © i>i-i
® jei-d e
D) 2<7 7%
Where symbols have their usual _ "
meaning. i 3 e &
19. A uniform beam of thickness 2b  19. 2b A @ 6 B (P ‘{Uxf &
rest symmetncglly on a perfect MG Yo W) 9 BT v 2
rough horizontal cylinder of :
radius a. The equilibrium of the e 3 B a ®1 v @1 W
beam will be stable or unstable R} Srar SR BT, OI§ ¢ .
according as : (A) b=a
(A) b=a
B) b>or<a
B) b>or<a
C) b<or>a
(C) b<or>a
(D)  None of these D) T ¥ P F
20. The system Will be in  20. O QNG ¥ B W9
equilibrium, when : (A) R=0T4G =0
R=0andG # 0 .
) a B) R#=0WG=0
B) R#0andG=0 . .
(C) R=0TWG=0
C) R=0andG=0
(D) None of these (D) T A P T
5498 MAT 204 Page -8
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21.  The ratio % is called the : 21, _E P I PR S -
(A)  Wrench (A) R
(B) Intensity of Wrench (B) We A
(C)  Pitch of the system © T
(D)  None of these: .
(D) W W BE 7E
22.  If the wrench reduce to a single 22. IR W W@ [hd 9 % o 2
force. Then : WY, <4 :
5 LORMYENZ S0 (A LX+MY+NZ=0
B) LX—-MY-NZ=0 B) LX—MY—=NZ=0
©C) LX+MY+NZ=1 © LX+MY+NZ=1
(D) None of these D) = ?I?IE‘ -
23. A particle describes a curve 7 = 23.  U& HU IR PG AT W r = ge’
ae® with constant angular
R §d Bl AR T Fxar 2| 79 B
velocity about its pole. Then
R
radial acceleration is :
(A) 0
A) 0
(B) wr () . um
(C) wr (C) wir
D) 2w?r (D)  2w?r
MAT 204 Page - 9
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24.  From Kepler’s third law : 24, DER B W oy -

2 eraa/z 3

(A) T = Vil (A) TZ = 21:7—/2
U
® =20 3
2Vu (B) T = nz(i[;
€ T= na’/2 3/
T VR C) T= "3‘_12

D) T= 2na’s 2ma’l2
VA D) T=—"F

25. Moment of inertia of a solid 25, U6 O Mol @ vied g0l 9D
sphere about diameter. is | D IR §
&) 3 MR? @A) X MR?

2
(B) . : MR? (B) MR
C) MR ©) - MR?
D) I MR? (D) % MR?

26. Consider the-motion of a particle - 26. HMT f& TH @or Tod @ FHHE D
falling under gravity in a resisting R 3 f A he s
medium. The velocity V when the - : '
downwards acceleration is zero is ol TRV §:
called : (A) 9
(A)  Velocity (B) WM qmW
B Terminal velocit
) d (C) MR &R
(C)  Terminal acceleration

S ,
(D)  None of these (O) F ¥ T W
5498 MAT 204 Page - 10
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27. A particle falls under gravity in

resisting medium. The equation

N\

27. W.WWH"WMW AN
¥ MR @ 2 oy @ wdeR \

(} Scanned with OKEN Scanner

of motion is mj—if = mg — mkv? e
m— =mg—mkv? & AMI
Let V be the terminal velocity. aet i 4
Then : WA 9 &, T
_9 =4
A) V=2 a) V==,
2 , _ g
. ®).; V= K2 B) V&= K2
2_49 2_49
© v2=1 © 7=
2 _9 : 2 _9
D) Vi== D) Vi==
28. Transverse velocity is given by : 28. Y 7 gRT fan SR
a) £ dr
dt » =
dr
B T4 dr
d;,- , B r4
24r :
E) g © %
de
D e
D) T (D) r%%
~ Where symbols have usual . .
S ' et ydiel d IR 3 2
meaning. .
29. “A  particle . describes  the  29. ¥4 P AR T f D N Th B
. equiangular spiral 7= ae® ot® e 7 = ae® Ot R THT PR B
under a force f to the pole. The a5 7 P
law of force is : '
| a) fxr
A fxr i
(B) X =
®) fx: r
1
1 C) f[fXx3
©) fxz r
1
1 D) fX=
O fxx (B, -1
5498 .. MAT 204 Page - 11



SR B qé T R B R -

30. For Kepler’s third law of 30
planetary motion :
(A) Txa B “Tixa
(B) TZ X a2 (B) T? x a?
(C) Txad (C) Txa®
(D) T?xa’ (D) T?*xad®
Where symbols have usual -
meaning. Wl h $ ekl
31. A particle is describing an ellipse ~ 31. @ $U AW B AR T 9 —— (ﬁ?")z ®
n :
under a force ETEp—— towards o TF degE ﬁﬁa Far | afe
a focus. If V is its velocity at a gﬁa‘aq‘;‘-‘;{‘éRBﬁ'@[VﬂW'\q
distance R. Then its periodic oH T & T T aadHT § -
time is : -3/2
2n
C om vz p\-302 A 7 (7:—;3)
@ FE-3) A i
® ZEy” Tae
T © =21
o Z(E-Z e VB M Bl
© ZG% D) = _2______ 72l8
2n (2 V2 —2/3 VE =
Oyt g
\/_ H -

32. A partlcle is executing -simple  32. WRd I'dﬁ DIGECTG g T U Bl
harmonic motion with periodic T T 31 af ARG ST @
time T. If the displacement is : '
half the amplitude, the time I &, T W E
required is : a) =

2
T P,
(A) 3 T
; ® 3
® ; :
C -
© 3 © 3
T
o) I O
6 z
5498 MAT 204 Page - 12
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33.

In the case of plane lamina, for 33

xy T & o, e weq & we

xy plane : .
p | .
(A) C+A=B
B C+B=4 S
() C=4-B B) C+B=A
D) C=A+B (©) C=A-B
: Where = symbols have usual - D) C=A+B
1% meaning. . Ot wdiel @ a3 §)
s | | :
34.  Angular acceleration is given by :  34. B @RoT T S
' de | o
(A) E ( A) _d_t_
dt a2e
® ® i
d?e a2
© = © =
(D)  None of these G (D) T W T
35. Relation between angular and  35. iy W@ YR 9w g Qi
. linear velocities are given by : SR :
| .d_e_ = vip? ' do v2p?
@ Z=% w) T==
a8 _ P-Lz- de _ vp?
® = ® T="
. ag _ v’p? de  v?p?
© ZT=7= © Z=F
(D)  None of these (D) g W B T
-13
oo M MAT 204 Page
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36.

The radial acceleration is given

by :

36. g @ fear s
(A) 1 a( Zdo)

1d deo
By, . == rz-‘;;) r d:o
246
(B) 246 (B) r T
dt
dir a6\? ©
© L-r(®) g G )
dz,. do d.g
(D) el dt) (D) atz PR dat
37. If the radial and transverse 37. df% frey Ud IR o7 ¥l 1@ O
velocities of a particle are | @ form gﬂa,-qﬁqm g a9 9 D1 1Y
proportional, then its path is the 3
curve : |
(A)  SrefgT
(A)  Ellipse
: (B)
(B) Circle o _
C URdeld
(C) Parabola © .
(D)  Equiangular spiral (D) il iEI, |
38, Which of the following is not 38. fmfoRad # i wel ghferd =&l & 7
correct matched ? : 2 ‘
40 (A) @i - =
(A)  Angular velocity ——= | A
@) wdiar &
(B)  Tangential velocity — == | dt
. 1ds _las
(C)  Normal velocity — —=2 (C) 3wt 3 o
2
(D)  Noram accceleration — %, : (D) e TR — 3‘;
Where symbols have usual . ] , :
| ot vl @ e 9 €
meaning. |
MAT 204 | Page - 14
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39.  For simple harmonic motion : 39. O’ A N @ forg

d%x '

@ e W L=
d3x

B)  Gm=ux? B e
d%x

© Z=wux (©) %i—’zf=ux
d%x

D) —=-ux i
at? = (D) —5=-—ux

40. For simple harmonic motion : 40. WA amad i @ forw

(A) x=acosyu.t
(B) x=asecypu.t
'(C) X =atanu.t
(D) x=acosecya.t

(A) x=acosyi.t
(B) x=asecl.t
(C) x=atanu.t
(D) x=acosec/u.t
e Tl & a3 F

Where éymbols have usual
meaning.

41. A particle performing simple  41. W"EEUT W a4 M B @8, 79

harmonic mdtioh, then the time | IR -
period of oscillation : ‘
’ T . (A) T==—=—
= — 2
(A) T T | VB
‘ - | _x
B) T= 7 B T 7i
== ‘ = 4x
O T=7 © T==
2n
D) T=-=— _2m
\ Xz © T=%
Where symbols have usual . .
Wl et & e o g |
meaning. _
5498 MAT 204 Page - 15
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42.

Differential equation of central

orbit in polar form is :

T ¥
2
(A) 'd—lii' +u= L S 2
“ ks (A) % tu lt:{us
du, L
B @t ® iiu=L
2 Au
(C) .‘.l_ﬁ +u= _f_ '
62 A2 d?u f
a2y r2 © wtv=za
(D) 302 +u= T 2y s
D) Zgz T =
Where symbols have
: Wt ydel & a2
meaning.
43.  For central orbit : 43. Hg BET B forg ¢
du\?2 2
A) v? = h? [uz + (d—:) ] (A) v?= A [uz s % ]
| du\? 2
- (B) ”':I‘[’”(ﬁ ] (B) v=ﬁ[u+ o ]
c v=#aluz+(E _ gz (2
© [ . (aev ] \ © v= h_[u +1% ]
(D) None of these O T T
Where symbols have 3 .
el udiel & e e B )
meaning. :
44, For r"=a" cosnb, 44. ™ =q" cosn @ B foU, I A
force of the central orbit is : @ fov o< g 2
1 |
A X @A) X
1 1
B) X B) X
' 170 1
© Xz © fX=rm
1 1
D) fX== D) fX&=
5498 MAT 204 Page - 16
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45.

The pedal equation of the path of 45, T® BT @& & UI & URG
a central orbit is : THHRT § |
A2 dp 2
B I @& =5
3
® f=L& ® f=£Z
A2 dr _ A% dr
Q. f=5% (©) ==
(D) None of these (D) T ¥ DI T
46. The product of mass and 46. TN Ud TRV F oA Pealdl &
acceleration is called : (A) T
(A) Momentum
B) Wd
(B) Work A b
| (C) ¥
(C) Force
(D) Moment ©) )
47 While describing the central orbit ~ 47.  G=1I F&T { TH FRA gL RO
the following part of the Preferiae wmT I foran o @
) acceleration is taken as zero - A B=
(A) Radial B) TR
s€
(B) Transver © s
Tangential .
© | D) Y 7 T
(D) None of these
MAT 204 Page - 17

5498

(} Scanned with OKEN Scanner



48. Moment of inertia of a uniform 48, 25 wwWE T M FIAM aw @

rod of length 2a and mass M Tl BE @7 ved mqﬁ I I B
about an axis passing through the i
| | i Re: o s 7 g § O & T
middle point and perpendicular '
to the rod is : BS B BIE
&) Ma? (4 M
® Ma® L @ M
i ;
©) ;Ma? ©) Ma? |
®) iMa® ©  ima

3

* 49. Intrinsic équation of a common 49. T® WANY Y&y @ AT THGRT B

catenary is : | | (A) s=CsecV¥
(A) s=CsecV¥
B) s=Ctan¥

B) s=Ctan¥

(C©) s=Csecy
(C) s=Csecy
D) s=Ccos¥ ,

50. A particle describe a curve p2 = 50. Yd @I 3R I £ & 3 U T 9%

(D) s=Ccos¥

ar under a force f to the pole. p? = ar TR T HIT L] 69 :
Then : ] : '(A) fxé
1
Pl it ® fxi
SN S © fxi
©: fx35 @ fx
D) fx=
.
5498 | MAT 204 Page - 18
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