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Note: i) All the questlons are compulsory

ii) Floures to the l'tht indicate full marks / L
iii) Use of “O“TPl‘Ogrammable calcplator ls.altowved.i haids)

Q 1) A) Attempt any one [SM]

a) If A =i-2j- 3k B—21+J k & C l+3_]-2k

’F'md oY (A X B) X c| (u) (A x B) x (B)CC) (m) (A = B) C uv) fA X (B I

- b) IfA 2yz i-x yJ+)\Z l\, E} X7 1+sz xyk & (/3 2X )/Z

7 Fmd (1) (A V)(Z) (u)AV(Z) (m) (B. V)A(lv) (AX V)(Z’ . 3 i

\ )

Q 1) B) Attempt any one. [7M]

,__—P‘_‘_M___,.A.“ gl ey

B ) Fmd v X A at”pbmt (1 55 1)" If A“¥x23“1 2X°YZ ] +2yz T T

== b) Show that the addmon of'" :

‘;éégéocmtlve 1 e A+ (B+C) = ( A+ B )+ Co

,4.:_1__..J

ﬂ 1\ (“\ Attomnt qnv nnp T:Ml

a) IfA 21+7J+2k and B 31—_j+ 2k ﬂnd (1) A B (n) |A Bl (m) (7A+JB)

E b)Provethat V(FG)—GVF+FVG

e 3
D
=

QZ A ) Attem pt any one. [7M]

a) Solve the equatlon is exact and hence ﬁnd its solutnon

(x +Iny) dx+——dy O

25, i R Sy M8 Gl o0

o 2
F b Solve the equatlon Ty —y = S
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a ' | N
) The emf equation for the charging of a capacnor circuit is R(dq/ dt)+q/ o E

Derlve the expression for the charge on the capac1tor The mmal charge on capac1tor 1s
Zer90, i ;’ : s 1

.'w.‘v
il

b) A bOdy starts ﬁom rest and tall under gravity ina I‘CS]SthC medlum If we assume that

; A prrsidl +bv = g
£ the’ r651st1ve force IS proportlonal to the velomty its equatlon of motlon is ( ) . ‘ E
Solve the equatlon for v. S AN ' " - 3
yl oo “QZ C) Attempt any one. [SM]-_._-_ MATAININE:. LA TR
l~f;;.;‘____.w,‘~?2_ §EOW that Y=ex+ezx is a solution of d—% - 3d—y +2y=0 :
O T e L - - Tdx
:-‘;:E:% o -___b 1 ) dy
) HY"X(IH‘(—I)IS solution of = +1Inx*=0

Q3)A)Attemptany0ne[8M} - ; : it

T SR e L M.

ra) Derlve Bemoulh S equatlon What prmc1ple is it based") Is 1t equatlon appl'lcable tor al ;_

S S S A.____/_'v,.__,.._._ M |

real hqu1d ﬂow"——“*-"“‘,"L‘"__‘. & N FLios v e N i

b) A welght of 100N hangs from a strmg tied to the two other strmgs attached to a ﬁxed
support as shown in fi igure below . The two strings make angles of 40° and. SO° w1tl} the

A S i 11T,
11UJ.AI_.U11LLu i .llLU ulv LL«AAuAUALD i1 all wulico JLA uloo

‘Jiu//////u
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Q3 B) Attempt any one. [7M]

a) Fora homogene : . ; :
geneous isotopic materialishow thato = L
6K+2n"

b) The velocity abov |
ea |
A .nd below the wings of an airplane are Vi and V2 respectively and A
: v | . i v
vings show that the upward fo}rce' is% A (vlz‘-vzz)'p, Where p 15 the

density of air.

03) C) Attempt any O_ﬂ__e'[S'M]‘ .
oa) A thin metal pl 1 » ‘ -
| apphed o pf;aiitehOfl 0 sz,ln area restson a 18.}’3[7 of Oll 2mm thiCk A force of 001N
: e horizontally keep it moving with a uniform speed of jcm/find the,

_—vyiscosity-of the oil--———"——

¢ is 13.3x1 0'° N/m’. calculate .

2 ‘
N/m2 and Bulk modulu

b) Fora steel material;, Y=2x1 LT
- poisson'sratioand modulus of igidity of secl
- Q4) A_ttempt any three. | [15M] ‘ ! e

) (i) define scalar &.vector. £ oo

(if)Classify the following in scalar &vectors. o .
Charge, Kinetic Energy, Entropy, Frequency, Force, } hﬁEgE&IEE‘TéT” g

e —— a5 8 , -

lenQid.

b) Prove that (P-23yn) T (Bxz+2xy) J + Oz +2x2+22) Ris so
¢c) Show that th,é fu:r‘i'(':tiiér_l F(x,y), F(x, ¥)= Saxdyrxy’ dFisa pcrfeét differential“? |

d) Solve the e/qugtion,%;%fr. wly =0 RINE B A R

SER

B¢ D'ejteriﬁinctheﬁf(‘)rc'e' per unit ,arev:'a r'equ‘i.‘fed”_to compress a volume of water by One percent. ©
_£B.L}llﬁ_',FnQd.,‘l_ll.l_5:49.fLW‘?‘t?lﬁ -« 5x100dynesfem”) NINOE SRS
o oil 3mm thick A force of 0.01N

of ?_cm/s.F'md the

o f) A thin metal plate of 20 cm? in area rests on a layer _
applied 10 the plate horizontally keep it moving with 2 uniform speed

viscosity of the oil. i
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