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IV Semester M.Sc. Degree (CBSS - Reg./Supple./imp.)
Examination, April 2023
(2019 Admission Onwards)
MATHEMATICS
MATA4C16 : Differential Geometry

Time : 3 Hours \ g Max. Marks : 80
-~ PART-A

Answer four questions from this Part, Each question carries 4 marks.

1. Define the Gradient Vector field. Find the gradient vector field of the function
f(X1, X2) = X1 + 2X§, X1, X2 (] R-

Sketch the graph of the function f : R2 — R defined by f(x,, X,) = X§ + X3.
Define the term geodesic. Prove that geodesics have constant speed.
Compute V,f where f(x,, Xp) =2x§ - 3x,x8, v =(1,0,-1, 1).

Prove that B(t) = (sin t, — cost) is a reparametrization of a(t) = (cos t, sin t),
0<t<2m. E =

2 o

1) of the vector field

how that the maximum and minimum
' + 2bx,X, + €x3 on the circle x§ + x3

 eigenvalues of the matrix (: :)

plier Theorem.,
P.T.0.
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8. a) vaemefoﬂowing:LetSbeannsurfaoeinR"”,S.-.f“'(c) |

f:U - Ris such that V, # O forall g  S. Suppose g: U g’ S

smooth function and p e S is an extreme point of g on 8. Thep, therg
exist a real number A such that Vg(p) = AVI(p).

b) Sketch the cylinder f-1(0) where f(x, Xa, Xg) = X; = X3.
¢) Find the orientations on the n-sphere X7 + X5 + X5 + ... +x2 4
9. a) Sketch the level curves (c = -1, 0, 1) and graph of the function
'(xp xz) = X12 + Xg
D) 1) Verify that a cylinder over an n - 1 surface in B" is an n-surface
ii) Show that a surface of revolution is a 2-surface. :
c) Show that graph of any function f : R" — R s a level set for some fun,

F:RP+*1 ,R
R, U 1 gV
10. 2) Describe the spherical image of the 2-surface f~(1), oriented by —

b) Let S denote the cylinder xZ + x3 = 1 in R%. Show that o is a ge

of Sifand only if ais - b), sin(at + b), ct + ¢
somea,b,c,de R. '

11. a) Prove that in an n-plz
b) Prove that The Wei




4. A) Lot B e an orlented 2-aurfaoe in 19 and fof p e 6§ Bhow thet for sach
viwe By L) Ly(W) = K(p) v e w,

b) Derive the formula for Ciaunsian ourvature of an ariemed n-surface in
AN+ !g

16. &) Findthe aro length of the ourve o (0, 1] -» A where alt) = (7, 14,

b) Prove the following : Let 8 be an n surface In A" * ' and let { : § —» R¥,
Then 1 1s smooth If and only 16 : U - A is smooth for each local
parametrization ¢ : U - 8, Y e

¢) Compute | (Xaxy + Xidxy), where o(t) = (2 cost, - sin 1), 0.5 t < 2.
) 0r0 o




