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New system i.e. Question Paper Cum Answer Booklet (QPAB) will be introduced in the
coming Term End Examination. To get the candidates acquainted with the new system,
now assignment answer is to be given in the specific space according to the instructions.

Detail schedule for submission of assignment for the
BDP Term End Examination December-2019 & June-2020

1. Date of Publication : 14/02/2020

2. Last date of Submission of answer script by the student to the study :07/03/2020
centre

3. Last date of Submission of marks by the examiner to the study centre : 08/04 /2020

4. Date of evaluated answer scripts distribution by the study centre to

the students (Students are advised to check their assignment marks
on the evaluated answer scripts and marks lists in the study centre
notice board. If there is any mismatch / any other problems of marks
obtained and marks in the list, the students should report to their
study centre Co-ordinator on spot for correction. The study centre is
advised to send the corrected marks, if any, to the COE office within
five days. No change / correction of assignment marks will be

accepted after the said five days. :18/04/2020
S. Last date of submission of marks by the study centre to the
Department of C.O.E. on or before :20/04 /2020
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Answer any two questions taking one from each Group :

(b)

(©

(d)

fTetel - A
Group - A

@b Wp T A @92 B [RCe b SRl I 96 P @R O faMe P> Q 2@,
mm&,ma%?-aam@maﬁmw,mmm—ow @ =% M
ABF T (I [ x oW =¥, O®@ (¥ @, X 7 ABF Iswei@ e 0,
@A, P.AX=0Q.BX | P= Q @, %9%f6 ¢ 3w ¢ 10

- -
Two unlike parallel forces P and Q act at A and B of a rigid body. If P > Q, then
show that their resultant is a parallel force whose magnitude is ( P - Q) in the same

%
sense of P . If the resultant acts through a point X on AB, then show that X divides
AB externally, such that P.AX = Q.BX . State the case, when P= Q.

@b ANBIL fagerhe #fe Tay O G (b FNR 1, 1fb 319 AN ¢

Tor P wEE Wiy | el S (7 faosity o TEe N MR X (I WLl

cos-1 (%) (I TER @, @RI WCR O h, faoeion MA@ o @9

S 165 759 ¢ | 10

A lamina in the form of an isosceles triangle rests with its plane vertical and its two

equal sides each in contact with a smooth peg, the pegs being in the same horizontal

plane. Prove that the axis of the triangle makes with the vertical the angle zero or

-1 (h sin 2a

cos | ——=
3c

distance between the pegs.

), h being the length of the axis, a the vertical angle and c the

e - B
Group - B
@G SPNN TP SFIFY (metacentre)-a &l U | 2bfere of&/d IR FE (I
2
= Ak
P WA [SO@ SPNIN I SR Ohol WG e HM = ~— @it &
K 3 | ) v
e | IR Re 2@ o oy T | 10
Define metacentre of a floating body. With usual notations obtain the formula
2
HM = Ak for determining the height of the metacentre of a body floating freely in

a homogeneous liquid at rest under gravity. Also find the condition for stable
equilibrium.

@' TS @b IR 6T (shell) p TS @6 OFoT QT S A2 | T
[IET HCF AN GO o TP ([0l AR | IETR (I B bio H W ©f &«

P @ GO 8 T LT G2 2 o1R Ao (79 e | 10
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A spherical shell of radius ‘a’is just filled with a liquid of density p and the whole

rotates with uniform angular velocity o about the vertical diameter. Find at what

level the pressure on the shell is greatest and find the resultant thrusts on the
upper and the lower hemisphere.

A TE€q / First Answer :
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Answer any three questions taking at least one from each Group :

e - A
Group - A

(a) @M TN SEH FIGA DA AN o7 e | 6
Obtain the Cartesian equation of catenary of uniform strength.

(b)  (x,11), (xp,Up), (x3y3) Fo STN@AT R AT xy-OET e @ TwTemsE
QNPT TAEE Gy, Gy, Gy | T O #AE, ARV G o7 27, O@ G (@,

Gy(xpyg = X3Yg) + Golxgyy — x1y3)+ G3(x Y5 — X4;) =0
& 1% IeTa e @ N ey e | 6
Gy, G,, Gg, are the respective moments of a system of forces, about three non-
collinear points (x;,y1), (x5,Y5), (x3 Yy3) in the xy-plane. If the resultant of the
system be a single force through the origin, then show that

Gy(xgy3 = x3yg)+ Golxgyy — X1Y3)+ Gz (Y5 — xp4;) =0
Find the direction and magnitude of the resultant.

(c) eCordb Q- MW e, asl fols 7o1 @b Ie ofe fa et ( 1, 0, 0) Rqee aofe
T Oy-a< I, oG (0, 1, 0) MY 0z-@9 FWIAET @98 WO (0, 0, 1)
RS Ox-a7 IR | TFefe] ST 0T (FEI SCHA AP (TF P | 6
Three forces each equal to Q, act on a body; one at the point ( 1, O, 0 ) parallel to Oy,
the second at the point ( 0, 1, 0 ) parallel to Oz, and the third at the point ( 0, O, 1)
parallel to Ox ; the axes being rectangular, find the equation of the central axis.

fTet - B
Group - B
(d) ‘a9 @2 n Twel e @3l fager SHFeR & Fuftas @R o' IR ST TefesT

P k' STOROE Soe | fageioa AT Kb, A 26T @¥E @, bleiEees

2 2
srSae Ok> = 4hk + h
\Y[<\© .
2(3k-h) 6

A triangle, of base ‘a’ and altitude 'h'is placed in water with its plane vertical and

the side 'a’ horizontal and at a depth 'k’ below the surface of the water. Show that

6k?2 — 4hk + h?
2(3k-h)

the depth of its centre of pressure is , the vertex being the highest
point of the triangle.

@b AR S NS ARG SR, @A p=kp! = RpT, @A p, p,T =T

JGEE BI9l, 999 @R THO! @R k,y,R T &F A | & T, THol qwd M

w@aﬁmmﬁamgmzn@mmﬁm,j—g:—w—%%l. 6
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A gaseous atmosphere in equilibrium is such that p=kpY = RpT, where p, p,T

are the pressure, density and temperature and k,y, R are constants. Prove that the

-1
temperature decreases upwards at a constant rate o, so that % =-o = —%YT

() g o=@ smief @3l ewe NP ToifEfere AMRET IR (5, y, z) [0S 9%
CEH T ENIE ORI M @ g e (X, v, z) 26T, @ ARER
TSI *1S el 52 | 6

Obtain the necessary condition for the equilibrium of a mass of liquid under a given
system of forces whose components per unit mass at the point ( x, y, z ) parallel to

the coordinate axes are ( X, Y, Z).

29 T€d / First Answer :
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Answer any four questions taking two from each Group :

()

(b)

()

(d)

faeit - A
Group - A
TEH O A9 A6 Ay [ @l e wices Soiw @i ol S R w<mw

IR | KR0S FGTH 4a TET, AR (0 @17 w<mgm 4eE Kie Twel @

T, R T | 3

A heavy particle rests on a rough parabola with its axis vertical and vertex
downwards. If the latus rectum of the parabola be 4a, find the greatest altitude
above the vertex at which the particle can remain at rest, the coefficient of friction
being p.

[T I = AT ETENDT WS WA (Astatic) (0 @ ‘T Feors sy | 3

Explain : 'Astatic centre' and 'Astatic Equilibrium' of a system of coplanar forces.

I (T, b OB G STHSIPIN *F TEOET SR, AR (A %h 7=Ce s

ICHA T SQES | 3
Show that the centre of gravity of curved surface of a right circular cone of height A’

lies on its axis at a distance %h from the vertex.

ABC faets® 4, B, ¢ faw Af@w p, @, R 391 fofox et @ Afars I

ol I=F e el (AT [aoebe  MWREE A A4Nd S (T,
P:Q:R=a:b:c 3
Three forces P, Q, R acting at the vertices A, B, C along the perpendiculars to the

opposite sides respectively of the triangle ABC, keep it in equilibrium. Show that
P:Q:R=a:b:c

fTett - B

Group - B

P

a3 THY b9ge A ST S[@elfE Fuftere @y qws, Gt o e [ @<
Cx[GEICEIEIST IGE KR GO I e = MRS LT ICI U e | T I I IV S EIS El

W2 | GOGSb T2 QI (I Fee | 3

Find the thrust on a vertical quadrilateral which is completely immersed in a liquid,
so that its one side of length 'a’is in the surface, and the opposite side of length 'b'is
parallel to it at depth 'k’

el Bl ©f6 GFis SRR A1, Ciftd 9N SFgie s<Em Al wme | (¥ @,

M TR o1& qro, TeHAF AP OET M ST Ao q0od 1 3 = | 3
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A hemispherical bowl is filled with water and is kept with its base horizontal. Show
that the resultant thrust on the bowl is = times the horizontal thrust on the portion
on one side of a vertical diametrical plane.

(g @I T *FT ACHA (M h' G G p | A ARV SRAA SwHW @b of > p) wHCe

ST ST B, ORE OF SR O AR SHETE A3 MR O ([ I | 3
A solid cone has its axis of length 'h' and is of density p. If it floats with its vertex

upwards in a fluid of density o > p), find how much of its axis is out of the fluid.
(h) @G ANSIF CF@ I (T (FIELIVOIE NG SAER V& e AP, @ @+ (7,
eifeft e ey 1bc bIeo oI 1 | 3

If a parallelogram be immersed in any manner in a homogeneous liquid, then prove
that the sum of the pressures at the extremities of each diagonal is the same.

A TE€q / First Answer :
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