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(25/100) Two spaces A and B are said to have the same homotopy type if there are
continuous maps f : A — B and g : B — A such that both f(g) and g(f) are

homotopic to the identity maps. Let A C R, A= {(z+2)* +3* =1}U
{(-1<z2< 1,y =0)}U {(z — 2)2+y* =1}, B =Lemniscate = {r? = cos26}.
Do A and B have the same homotopy type?

(25/100) Z =arctan (y + z) z>0, y > 0,0 < z < Z. Double

b

integral
Jo J K(z,y) \/1+(92/0z)* + (9z/dy)* dady is an improper integral, where

K(z,y) is the Gauss curvature of the graph and dS = \/1 + (0z/0z)? + (0z/dy)?
dzdy is the surface element of surface integral. Is ff K dS convergent or divergent?

If convergent [ [ K dS =2

(25/100) Z={§+yg=1}C]R3 isacylinder, C =ZN{z+y—2z=2}isa

curveon Z.Is C ageodesic on Z? At the point (z,y, z) = (2,0,0), geodesic

curvature Kg =7

(25/100) First fundamental form I = Edu® + 2Fdudv + Gdv* = md‘uz
+0+ mdv?, (1 —u? —v* > 0). Can you find a surface in R* z = z(u, v),
y = y(u,v), z = z(u, v) having this first fundamental form? If yes, second

fundamental form Il = Ldu? + 2Mdudv + Ndv? =? Mean curvature = H =? Gauss

curvature = K =?
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