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[Time: 3:00 Hrs.]                                                                                 [Marks: 80]                                                                                                        

please check Whether you have got the right question paper. 

N.B: 1.All questions are compulsory. 

           2. Figures to right indicate full marks. 

           3. Scientific calculator can be used. 

Q.1 a) Let 𝑇: 𝑣 → 𝑣 be a linear transformation then the following are quivalent 

(i)T is Orthogonal  linear transformation 

(ii) ‖𝑇(𝑥)‖ = ‖𝑥‖, ∀𝑥 ∈ 𝑣 

10 

 b) Attempt any Two of the following: 10 

 i) Define Isometry in ℝ𝑛and show that rotation in  ℝ3 is an isometry. 5 

 ii) Find the equation of plane contains the point P(2,0,0) ,Q(0,2,1) & 

R(1,0,3) 

5 

 iii) Find  a vector tangent to the line of intersection of the planes  

2x+y-3z=2 ,-x+2y-z=1 and find the angle between them. 

5 

Q.2 a) A parametric curve has a unit speed Reparametrization if and only if it 

is Regular 

10 

 b) Attempt any Two of the following: 10 

 i) A parametric curve r(t) has the property that 
𝑑2𝛾(𝑡)

𝑑𝑡2 = 0 ,∀𝑡,what can we 

say about parametric curve? 

5 

 ii) Show that any reparametrization of regular curve is regular. 5 

 iii) Define the arc length of of regular parametric curve 𝛾(𝑡) and also find 

the arc of logarithmic spiral (𝑒𝑡𝑐𝑜𝑠𝑡 , 𝑒𝑡𝑠𝑖𝑛𝑡) starting at t=0 

5 

Q.3 a) Write a parametric equation of sphere 

 𝑆2 = {(𝑥, 𝑦, 𝑧) ∈ ℝ2 ⋰ 𝑥2+𝑦2+𝑧2 = 1} and also show that sphere is a 

regular surface. 

10 
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************ 

 

 

 b) Attempt any Two of the following: 10 

 i) Define Orieantable surface and find the equation of tangent to the 

surface patches 𝜎(𝛾, 𝜃) = (𝛾𝑐𝑜𝑠ℎ𝜃, 𝛾𝑠𝑖𝑛ℎ𝜃 , 𝑟2) at (1.0,1). 

5 

 ii) Show that plane in ℝ3is a regular surface. 5 

 iii) Consider a smooth surface S defined by f(x,y,z)=0 ,where f is a smooth 

function such that ∇𝑓 = (𝑓𝑥, 𝑓𝑦, 𝑓𝑧) is perpendicular to the tangent plane 

at every point of S and hence show that surface S is  Orieantable . 

5 

Q.4 a) Find the first fundamental form of surface patch 𝜎 and find first 

fundamental form of sphere 𝜎(𝜃, ∅) = (𝑐𝑜𝑠𝜃𝑐𝑜𝑠∅, 𝑐𝑜𝑠𝜃𝑠𝑖𝑛∅ , 𝑠𝑖𝑛𝜃) 

10 

 b) Attempt any Two of the following: 10 

 i) Define the area of surface patch 𝜎and if E,F and G are coefficient of 

first fundamental form of surface patch 𝜎 then  ‖𝜎𝑢𝑋𝜎𝑣‖ = (𝐸𝐺 − 𝐹2)
1

2 

5 

 ii) State and prove Euler’s formula for the normal curvature 5 

 iii) Prove that all curves lying on surface S and having a point 𝑝 ∈ 𝑆 at the 

same tangent line have the same normal curvature? 

5 

Paper / Subject Code: 82159 / Mathematics: Differential Geometry (R-2021-22)

954C92BCF612CDE4BEB7E3A7F81620D5


