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1, Vector D is a linear combination of three noncoplanar (
and nonorthogonal) vector :
D = aA + bB + cC
Show that the coefficients are given by a ratio of triple

scalar produots
a = __gég;g__ and so on. ' (8%)

2. Find the eigenvalues and an orthonormal'(orthogonal and
normalized) set of eigenvectors for the matrices:
1 010 1 0 -i O
Mx = 1011}, M = — i 0 -i
JZ 010 ¥ vZ 0 i.o |,

and 10 0
M = 00 O 15%
2 00 -1 |. (15%)

3. In stationary directional scolidification, the general
differential equation describing linear heat flow in the

static system is given by

a 4T Y
dx? dt
where a = K/pc, p = density, ¢ = specific heat and

K = thermal conductivity. Solve the equation, using the
boundary conditions as:
1. T = TO at x = 0 for all t.
2., T =Tmat x = X, x is the length of solidified
ingot.
daT -
3. Ks( dx )x=X - povI' f
of fusion, VI is the rate of solidification.

L, is the lantent heat

(20%)
4. Show that
t v
-1 f(s) - (7%)
2 —_— } = F(u) dudv.
-] IO J‘0
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5. Consider o %lid ¢ylinder of mass M and vadius R volling down an

19/, inclined plane without skipping. See fig. |- Find the speed of

center of mass when the ¢jlinder yeaches the bottom ?

a b }-c. —i(-
@ R c L

£ig. 2.

6. Iy fiq.2. R=15.2, ¢= 4.7 PR, omdk L= 25 MH. The QQV\“ZYator provides

o Sinusoidal voltage of amplitude €= 5V (rM-35) amd Frenguency
Sz 550H2 | (o) (aleulate the rm.s curven® amplitude ? (b)) Find the
rowme$ V°|t“*f)€5 Vab , Vpe, Ved , Vbd, Vad 7 (¢) What average powey 'S

dissipated by rach of the three cdrvcuil elewments ?

- Aw (daal diatomic qas cr=1.40) |5 caused to pass 'through the c/de

gy Shewmow Bhe pov diagqram in £ig.3. whine V= 3Ve Determing,

;v,-tgyw\{,o,f. P,, V, , Ty, omd R : (an Pz, Pa,WMo(T3 Yo(b) 4W,(>‘Z~,A\J/

omd 43, p<v¥ woale , .f.oY all three ,JYDCQSKQS?

el @vT 4 v
tsotheymal o |
7 2 = t Iﬁ
adiabatic ’
3 — o
v v, v A‘ b
Fig. 3. : ) £ig9. ¢-

8. The curven®t n the wire AB o{- §:<3-‘/-. 15 V\Pwavd oncl ."y\cr»zcxs.'v\a

2% 5-(;ga¢\:|7 ok o vote d‘t/c{'/(.

@) At an instont whewn the wmwr is &, whaX ave the magunitudz and
divection of the §leid B at o distawee r from the wiye?

(b) WRak 15 the flux 4% thyough the vavvow shaped stvip )

) Whak is the total Flux through the loop 2 uu- 130

NN 1»"70..'3.*“"(‘ Fho :ui\(l(.?f‘ D\N\‘- |’v\ + he '00'7 ?




