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The figures in the margin indicate full marks for the questions

1. (a) Prove that  lim
𝑥→0 

 (1 + 3𝑥)
𝑥+2

𝑥 = 𝑒6 3

(b) Prove that  lim
𝑥→0 

 
log(1 + 𝑥3)

𝑆𝑖𝑛3𝑥
= 1 3

(c) If   𝑓 (𝑥) = ቐ

3𝑥 + 𝑏 𝑓𝑜𝑟 𝑥 > 1
11 𝑓𝑜𝑟 𝑥 = 1

5𝑎𝑥 + 𝑏 𝑓𝑜𝑟 𝑥 < 1

  4

is continuous at  x = 1, then find the value of
a and b.

(d) Show that the function 4

𝑓 (𝑥) = ൞
3 + 2𝑥  , −

3

2
≤ 𝑥 ≤ 0

3 − 2𝑥  , 0 < 𝑥 ≤
3

2
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( 2 ) ( 5 )

is continuous at x = 0 but not differentiable at
x = 0.

Or

2.  (a) State Roll’s theorem. Show that the equation
ex-1 + x -2 = 0 has no real root greater than 1.

4
(b) State Lagranges mean value theorem. Verify

Lagranges mean value theorem for the function
f(x) = x (6 - x), where 3  x 4 1+3=4

(c) Find ‘c’ of the Lagranges mean value theorem,

if  f (x) = x2 - 3x - 1 ,   𝑥 ∈  ൤
−11

7
 ,

13

7
൨ 3

(d) Examine the validity and conclusion of Roll’s
theorem for the function  f (x) = ex sinx,
 x  [o, ] 3

3. (a) Expand Sin x in an infinite series in powers of
x. 4

(b) Expand Cot x in an infinite series in powers of
x. 5

(c) Find the Maclaurin’s series for Coshx. 5

Or

4. (a) Find the equation of tangent and normal to the

curve   𝑥 =  
2𝑎𝑡2

1 + 𝑡2
   , 𝑦 =  

2𝑎𝑡3

1 + 𝑡2
 5

9. (a) Solve   
𝑑2𝑦

𝑑𝑥2
 +  𝑦 = 𝑥2 5

(b) Solve  
𝑑2𝑦

𝑑𝑥2
 + 𝑎2 𝑦 = 𝑆𝑖𝑛 𝑎𝑥  5

(c) Find the orthogonal trajectories to the family of
curves y2 = 4ax. 4

Or

10. Solve the following differential equation :

(a)
𝑑3𝑦

𝑑𝑥3
 +  

𝑑2𝑦

𝑑𝑥2
 +  

𝑑𝑦

𝑑𝑥
 +  𝑦 = 𝑆𝑖𝑛 2𝑥 4

(b)
𝑑2𝑦

𝑑𝑥2
 − 

𝑑𝑦

𝑑𝑥
 −  2𝑦 = 𝑥2𝑒𝑥  5

(c) 𝑥2   
𝑑2𝑦

𝑑𝑥2
+  5𝑥 

𝑑𝑦

𝑑𝑥
+  3𝑦 = 𝑒−𝑥  5


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(b) Prove that for the curve r = a (1 - cos), polar

subtangent =  2𝑎 𝑆𝑖𝑛2  
𝜃

2
tan

𝜃

2
 5

(c) Find the radius of curvature at any point of the
cycloid  x = a ( + sin) ,  y = a (1 - cos)

5. (a) Find the reduction formula for   න 𝑆𝑖𝑛𝑛 𝑥 𝑑𝑥 

where n is a positive integer. Evaluate

න  𝑆𝑖𝑛8𝑥 𝑑𝑥

𝜋
2

0

 4+1=5

(b) Find the reduction formula for

න  𝑆𝑖𝑛𝑚 𝑥 . 𝐶𝑜𝑠𝑛 𝑥 𝑑𝑥

𝜋
2

0

 5

(c) Evaluate   න  𝑆𝑖𝑛7𝑥 . 𝐶𝑜𝑠4𝑥 𝑑𝑥

𝜋
2

0

 4

Or

6. (a) Find the surface area of the paraboloid of
revolution of the parabola y2 = 4ax, about
x-axis and bounded by the section x = x

1
. 4

(b) What is the entire area enclosed by the curve y
= x2 + 1 and the x-axis, between x = 0 and x = 2

2

(c) Find the area enclosed by the curve
y = x2 - 4x + 3 and the x-axis, between x = 1 and
x = 4. 3

(d) What is the entire area enclosed by the curve
r = a cos 2 4

7. (a) Find the order, degree and linearity of the

differential equation  
𝑑2𝑦

𝑑𝑥2
 +  𝑥2

𝑑𝑦

𝑑𝑥
 +  𝑥 𝑠𝑖𝑛𝑦 = 0 

1+1+2=4

(b) Solve (cos y + y cos x) dx  +  (sin x - x sin y) dy
= 0 3

(c) Solve  
𝑑𝑦

𝑑𝑥
 +  𝑒𝑥 𝑦 = 𝑒𝑥  3

(d) Solve  
𝑑𝑦

𝑑𝑥
+  

1

𝑥
𝑦 = 𝑥2  4

Or

8. (a) Solve  𝑆𝑒𝑐2𝑦 
𝑑𝑦

𝑑𝑥
 +  2𝑥 tan  𝑦 = 𝑥2  5

(b) Solve  𝑥 
𝑑𝑦

𝑑𝑥
 +  𝑦 = 𝑦2 𝑙𝑜𝑔𝑥 5

(c) Find the general solution and singular solution
of the differential equation

𝑦 = 𝑝𝑥 +  
𝑎

𝑝
   , 𝑝 =

𝑑𝑦

𝑑𝑥
 4

( 4 ) ( 3 )
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