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PartA

Answer atly ten guesliors.

#,a*h qw*sti** *i:lnes f rnar&s.

1. Find the **rnp*nent equ*ti*n and simptifi*d cor*pcner:t equaticn f*r the plane thr*ugh

F6{-3, 0, 7} perpendicular ts rt : 5i -l 2j - k.

2. Give the paran-:etrizatior"l *f a helix.

3. Find the erc length parameter along the helix r(f] : (cos f]i + (sin *}j + tk fr*m
ts to t.

4. Defin* grad!*nt v*ct*r *f a stalar funetion f t^*,W, *1.

5. Define Curlof a v**tor field F.

S. Find tl-rc divergen*e *i {1":* ve*tor field F= : ,x6' * Ui + zF*.

?. Cheek wh*th*r the fcltcwing set S af int*gers c*nstitute a *rmplete set *f residues

rnodulo 7 or not;

s : {-12, -4, 11., L3,22,82, S1}"

L State Wilsmn's th**rem.

9. Define Euter phi-functisn with exampie.

10" Find #{tz + 3)'
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t 3. Resresent the drrectionai ilerivati..ie *f a rJifferentiab,e functiotr irt the plane as a dct

produci.

Also. find the directiorrs in which !tr,,g) - {sz l2) + {y'lZl

1. increases mast rapidly at the point (1, 1).

2. decreases most rapidly at i1", 1)"

3. having zero cha*ge in f at (1, 1)"

14 Define the tangent plane and the ncrmal line at a point on a smooth surface in space.

Find the plane tangent ta the surface z : fr cCIs y -' yer al (0,0, 0).

Evaluate the line integral f {zxcasy}d.n -- {x2 si,ny}dg along the parabcla

# : tn * 1)* from {1,0} tCI (0, 1) .

Flndaparam*triaation*f thecylind*r {* - 3}'* g3,,,,,, {},fi 5 x 5b
lntegrate G{*,U, z} : xAz cver the triangular surface with vertices

(1,0,0), (il,2, fi) *rrd ({}, 1, li
Derlve the c*ngruence: c.13 : a (rn*d 3.?"13) for atrl *,.

Let n be a composite square*free integer, say, fl], : p1p2.. . pr.where lh* pi are distinet

primes.

!f p+ - li(" - 1j1,ari: 3,2,... " r, then pr*vethatye im;rn ahsoil.rta ps*ud*prirne.
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21. Using Lapla** Transform, s*lv* '#' -- fiy : 0, A{2} .- 4

Part C

Ansvt*r any fwo q*esfi:ns.

Each q:testrar cariTes 15 marks.

1 Find and graph the osculating circle of the parab ala u - ri at the origin

2" Find the curvature for the helix

{0xS=30)

22

r{t} : (r* eos t}i + (a sin t} + btk, o, } } 0, a2 i- bz * {}
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1 Slate 611ri p1i:1ls rerrnat's theclrem ,'

:. Is th* csr:vei$e; *f farrnal's thcorem is true *r false? Givc justtfi*ali*it$. :

1. tJsing Lapiace' Ttacsislrnr. solrr*

'g" t -)y' * 5:y : 5{J i. *" 15{i, y{3) *' ---4, y'(3) : ta.
?. Solve tl'r* V*ilerra integral equation of the secand kind

aiti il st lsi*(t - r)rt'r: t

i?x 15=30)


