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{ 1) Consider the following mathematical expression
b :
J—f;? + {,f,d,{m-—ﬂé—'q =C {(¢isa Consianf)_ (1)

It describes a surface in the 3-dimensiona¥ space. Why is that

3% a) the gradient of the function is & vector?
2. b) the gradient is normal {o the surface?
. Consider j(‘[l*‘ar?-'> :—"'J;i (l]L +61 ﬁbi’lv_z_ T | (2)

'2.% ¢} what is the directional derwatwe % of this functionat x=1,y=2,
z =3 and in the direction ,L + 2} +34
27 d} what is the differential iricrement ¢/ f' of this functionat x=1,y=2,z=
3, for AX =67, sf =1xl0 3 and a2 =307 7

?JA &) Can you calculate the same differential increment ::if' in (d} for the surface
- described in Bq. 1 ?

{ 2) There are 2 physical vector quantities U and V that are related to each other by
_ -k 2 v,
\/" — - { - Wy
a - 3 - ;13 ‘ - .
e Ue=fdrf s e, VedusgnrEn,
So in general V is not in the same direction as U.
C[% a) Are there any particular directions along which U and V are parallel o each
other. If the answer is “no™, why? If “yes”, find them.
. 2!
3‘% b) Given a particular U = | | isthis U an eigenvector of the matrix in this
~ problem. i

¢3) Prove that By and ¢ are coniland

5 - |
. wLE) = 2 B Cn P AnlTE - (3)

is the formal solution of the following partial differential equation:
. :
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) satisfying the following boundary and initial conditions:
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%"' b} Can you find the @,1 ?Findthe B, |

B: andB; explicitly. / fk‘ 5" &

¢} Is the Lix, f) in expression 3 with the Bn's given in b} a solution of 4’ at

' every point in the range? Yes -::-rNo‘? o If “yes why? If “no” ,why?
f { _ .4 + -L ———— -
(#) Given Si -—( | =t ';"i") (f : g>+
372 a) Is §,a convergent series? Give reason.
8, is aseries obtained by regrouping series S,
. f .
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3% b) Is Sy aconvergent series, give reason. =l * t
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3% c) Given 51 = (f - l:. t 3 iﬁ‘) t j" & -:;-«‘- S-
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1t is known already that S‘ﬁf $, whatabout S’: and SJ' are they e%ﬁm? ? [
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(5) (15%) FRANERIAE
4}"“-1_43"’4? = U:' 3“(0') = '2: }"(O} =1

= (b} (15%) HHF
y w6y +9y = e THx' 1)

\7) (20%) FA Laplace transform. ##
§-3yr2y = 6%, ¥(0) = 3, y'(0) =3
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