
Introduction to Differential Geometry 
Exam March 2, 2026 
Exam time 13.00-15.00 

Problems 

p1. Let M and N be manifolds (without boudnary) and let P c M and L c N be 
submanifolds (without boundary). Show that P x L is a submanifold of M x N. 

p2. Let f : V -3 W be an injective linear map between finite dimensional vector spaces. 
Show that f*: Altk(W) ___~ Altk(V) is a surjection. 

p3. Let Sn = {(xi, ... , xn+i) E Rn+' : xi  + 	+ xn+i  = 11 be the standard n-sphere'. 
Let also f E Coo (Sn), and F: Sn -+ Sn x R the map p F-+ (p, f(p)). Let also 
w E SZ, (Sn  x R) be a differential form satisfying dw = 0. Show that 

fs n F*w=0. 

'i.e. Sn  is given the standard smooth structure as a smooth submanifold of the Euclidean space Rn+1  
and is given one of the two orientations. 
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