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Explain thdecheloﬁ to?i nf a matrix and ltLS in determining thc{@m

matrix by an €xe
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Prove that aractenstlc vector&of 2 Hermitian matrix for distinct e1gen vq
w ¥ are orthogo -
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Show that elemenmr(roxx - column transforﬂmﬂ![o not change the Enk ofa
matrix. E

2. (a) cwied fn e witfia sifie aftw @l v(F) =1 918 off Waewa: TaT ITT=E, VH

UF SR EH ¥ R afa s asa | 15
Show that every linearly independent subset of a finitely generated vector space
V(F) can extended to furm a basis of V.

(hJ gl Fw trhﬁaﬁnﬁwﬁﬂw@m U(F) @1 V(F) Qe 8, afe s shaa
iﬁ'ch-m U=dim V." 15

Prove thattwa finite dimensional vector spacttl.[[-‘] a.nd V(F) are isomorphic, if
and only if dim U = dim V.
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" Verify Cayley-Hamilton's theorem for the matrix A=| -1+~ 3 0
10 =2
Hence find A~ N :
3. (a) I i 1 GG F1d F N T g9 k2 +y? + 22 =5,x + 2y + 32 = 3/ AT (pass)
1 3 AT 4x + 3y - 15 = 0 ) T HaT A | 15

Find the equation of the sphere Wthh passes thro h thecirclex? + y2 4 22 =5
X + 2y + 3z = 3 and touch the plansth +3y-15=0
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Show that the dtl"’:ﬁrjr Circle of the conic
Hr=1+ecosBisr? (1.2, seprcosd-27=0.
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Tangent planes on the ellipsoid .z_z.; 5_’.2_*32_=1are drawn from the point
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(e B, 7). Brove that the perpendiculars drawn from the m‘/r':' these planes
generate the cone (ux + By + )2 = a2a? « b¥y? « <222

4. {a) Z=Es T = ff:,yj:T?L__,J,oJ 209D f{g*gj_-_-ﬂ@ﬁ?;mm‘k 1 15

'I -
) E S -
Show that the function f(x,y) = e, x # 0,y #0and (0, 0) = 0 istontsmoms
ﬁi.(z -!-?2 2 / e S
at the origin.
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Prove that [Am,n)=m—n_ e
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Evaluate ﬂ ydudy over the region bounded

ihe?:heh:@am the parabola .
y = 4x - X% / \ Wy
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5. (a) 5 T 1 7A $19 Von, 20
+ 2xly) dx + (227 - xy)dy = 0. 3 ¥ 15
. Sulve the following differential equation :
- (y% « 2x%y) dx + (2x3 - xy)dy = 0.
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A T x2y2 - a2(x2 + y2) - 23(x + y) + a* = 0 F1 341 Tafyfri wap ot At w1 el
?, F9 2t vivd sl @ B am s 2
Show that the asymptotes of x2y? - a%(x? + y%) - a*(x + y) + a* = 0 form a square,

through two of whose angular points the curve passes.

@w%uﬂu?ﬁa‘faa@rﬁﬁaﬁ% f-‘:yi-;-zi+x|2 ?f?IT‘EEBTﬁ@x2+y2+ 22=1%
Xy - S & FILH 9T 2 |

. : s et
Verify Stoke's theorem wh€12= yi+zj+xk ahd surface is the part of the sphere/

x% + y2 + 22 = 1 above the xy - plane.
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Define Christoffel’s symbols of firstand second kind and obtain a relation between
the two.

ﬁﬁ ?ﬁ]:“ﬁ@“ efag x = acosb,y=asinf,z= aftano F1 THAT I{El q—ﬁgm cos?‘ o

. €0S” a
T——7
TSeeasina
Show that.the cuzrvature and gtorsion of the helix x = acosf, y = asin®, z = aBtang
; cos Cos" «
are given by ® and —— respectively.
a asina

afe A, ueh el afen 1 % 2, 9 fag i Ajp* A+ Argy=0 |
If A, is the curl of a covariant =
] ariant vector, then prove that Aij_k + Aj'.k_i + Aku =0.
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Show that the transformations of tensors form 2 group.
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State and prove quotient Jaw of tensors.
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rod to the horizon, prove by the principle obv
an® =1/2 (cot « - col ).
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One end of an elastic string is fixed and ,;_f.:.!,'.]wfii end MMLL:_[I".,'II 7 ;J‘]‘rll(,!f,
heavy enough to stretch the :slr_i;;g_t_;ﬁ_[guhlc_: its natural 'ﬁ,‘_lf_i”j_ﬂ)h‘-' string iy
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State Kepler's Law of motion and spaq, its deduction ‘
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