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1. a) i. If y = eୟ୶ sin bx, then prove that  y୬ାଵ = 2ay୬ − (aଶ + bଶ)y୬ିଵ . 

ii. Evaluate:  lim୶→଴ ቀ
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(2+3) 

 b) State and prove the Rolle’s theorem. Also write the geometrical interpretation of Rolle's 
theorem. 

(4+1) 

2. a) i. Show that the radius of curvature at any point (x, y) of the curve ayଶ = xଷ. 
ii. Find the asymptotes of the curve: r cos θ = a sin θ 

(3+2) 

 b) i. Define Bernoulli's Equation and solve 
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ii. Integrate:  ∫
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(3+3) 

3. a) Define the Beta and Gamma function. Use the Beta and Gamma function, Show that 

∫ cosଶ6θ sinସ3θdθ =
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(1+3) 

 b) i. Find the area of the loop of the curve  yଶ = xଶ(x + a). 
ii. Find the volume of the solid formed by the revolution of the cardioid r = a(1 + cos θ) 
    about the initial line. 

(2+3) 

4. a) i. Find the equation of the tangent to the ellipse 3xଶ + 2yଶ = 1 perpendicular to the line 
x+3y=1. 

ii. Find the center, length of axes, eccentricity and directrix of the ellipse  
     2xଶ + 3yଶ − 4x + 5y + 4 = 0. 

(3+2) 

 b) i. What does the equation 3xଶ + 2xy + 3yଶ = 2 become when the axes are turned   
through an angle 45଴ to the original axes? 

ii. Find the centre, length of the axes and eccentricity of the conic 9xଶ + 4xy + 6yଶ −

22x − 16y + 9 = 0. 

(2+3) 

5. a) i. Solve the differential equation: 
ୢ୷

ୢ୶
+ y cot x = 2 cos x. 

ii. Solve: 
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+ 2y = eଶ୶ sin x. 

(2+3) 

 b) Define Homogenous linear differential equation and Solve: xଶ ୢమ୶

ୢ୶మ
− 2x
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