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MATHEMATICS
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B€9. No. :

Answer four qlestions irom I

1. Sketch the gradieni vecrortrd

2. Skelch lhe graph olthe tunctio

-4

3. PmvelhalX+Y=)t+V.

\) =4

4. Delire (i) Badius ofcurv

5- Explain why unii spee

6. Find lhe lenoth ol lh

c.

v qlh.

cos 1) in I0, 2tr1.

v
Answer lour qu€stiofs lrom ihis parr withoul omining any Unir. Each question
cades 16 mafis. (4x16=6a)

Unil - |

7. a) Find the inlegal curve lhrough i1 , -1 ) oi rhe vecior iietd
X(x1,x,)=(1.x,, x,, -+ t).

b) Show that the unil n spherc is an n sudace in Ra+r,

c) Skelch the typical level cuNes lor c = -1, o, 1 and graph ot rhe function
r(\,x,)=x, {.

MAT4C16 : Ditfeleuli! ceometry

/F"j=q<)\
i91 l lr Xe
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L a) Prove ihe followins : Ll S = r1(c) be an

f : U J F is such lhat vf(q) + 0 tor all q es'
lield on u whose reslticlion to s is a langent

ls any rntegralNrve ol x such thal a(Q € S
for allt € l.

n - suriace in Ri'r, where
an lst x be a smooth veclor
veclorfield on S lf d: lJ U

forsome toin I, then a(t)€ S

bl Find he rnarimJm value and lrinrmurn value o{ lhe {unciion
"' ;;;;i-t 'Jxl a'x, x x,enon*eLnircircrexi+4-1'

c) Findihe orienlalions on the cvlindor x? + {=1 in F3

-4.)="?e. a)

b)

10. a) Provethe lollowing:Lei S

inSwiihd*0.Thenave

ii) Skelch lhe sudace ol

c) show thai slaph oi alLj!

Compute lhe WeingaJlon der4+4=din

rotaling

d are conslant along d

b)

11. a)

;(x) +

x(p) +

x).Y(p)

b) With the usual notalions prove lhat Lo (!) w = Le(w) u' V!' w e Se

c) With the usualnoiations, prove that the parallelltanspod Pd: Ser Sqa ong

d is a vector space isomorphism which prcse es dot product'

12. a) Find th€ curvalure oi the plane curve C = i_1(o) oriented bv the oundard

nomarwherer(\ x,) = 4-\'
b) Show thai i) D"(rx) = (vul) x(p) + f(p)D"x

ii) v.(xY) = (D"x) Y(p)+ x(p) (D'Y)
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13. a) Prove ihe iollowing : Lelrlbethe 1-lom on A,-{0} detined by

r- ,",- - ]r rn.n to o : [a br - B, - toi be any ctosed

piecewise smooth parametrized cwve in R, - {o), J,r = 2rk.
b) Find ihe Gaussian cutualure ol lhe surtace xi + x, - x3 = o oriented by its

oulward normal.

Derive the fomula for Gdss
Prove lhe iollowing : L
lhere exrsrs an open set

Prove the followinq : Lel S be d
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oarameidzed n suri..e

wilh dol producl and jel

1 and lell: S J Ak. Then f is
each local paramelrization

14. a)

b)

15. a)

b)

O U - Rn'lsuch lhatQ rs a

smooih tl and only ii i o O : U

c) Lel V be a iinile dimensi

an orthonormal Msis io-V-


