
Long Answer Questions-II (PYQ) 
 

[6 Marks] 

Q.1. Show that the rectangle of maximum perimeter which can be inscribed in a 

circle of radius r is the square of side r√𝟐. 

Ans. 

 

 



 

 

Q.2. Of all the closed right circular cylindrical cans of volume 128π cm3, find the 

dimensions of the can which has minimum surface area. 

Ans. 

 



Let r, h be radius and height of closed right circular cylinder having volume 128π cm3. 

If S be the surface area then 

 

 



 

Q.3. Prove that the surface area of a solid cuboid, of square base and given 

volume, is minimum when it is a cube. 

Ans. 

 



 

 

Q.4. Show that the rectangle of maximum area that can be inscribed in a circle is 

a square. 

Ans. 



 

 

 



 

Q.5. Show that the height of the cylinder of maximum volume that can be 

inscribed in a cone of height h is 
1

3
 h 

Ans. 

 

 



 

 

 

Q.6. Find the volume of the largest cylinder that can be inscribed in a sphere of 

radius r. 

OR 



Show that the height of the cylinder of maximum volume, that can be inscribed in 

a sphere of radius R is 
2𝑅

√3
 . Also find the maximum volume. 

Ans. 

 

 



 

 

Q.7. A tank with rectangular base and rectangular sides, open at the top is to be 

constructed so that its depth in 2 m and volume is 8 m3. If building of tank costs ₹ 

70 per sq. metre for the base and ₹ 45 per sq. metre for sides, what is the cost of 

least expensive tank? 

Ans. 



 

 

 



Q.8. If the sum of hypotenuse and a side of a right-angled triangle is given, show 

that the area of the triangle is maximum when the angle between them is −
𝜋

3
 . 

Ans. 

 

 



 

 

Q.9. Show that the right circular cylinder, open at the top, and of given surface area 
and maximum volume is such that its height is equal to the radius of the base. 

Ans. 

 



 

 

Q.10. The length of the sides of an isosceles triangle are 9 + x2, 9 + x2 and 18 – 

2x2 units. Calculate the area of the triangle in terms of x and find the value 

of x which makes the area maximum. 

Ans. 



 

 

Q.11. Show that the semi-vertical angle of the cone of the maximum volume and 

of given slant height is . 

Ans. 



 

 

 



 

Q.12. Show that the height of a closed right circular cylinder of given surface and 

maximum volume, is equal to the diameter of its base. 

Ans. 

 



 

 



 

Q.13. Prove that the radius of the right circular cylinder of greatest curved surface 

area which can be inscribed in a given cone is half of that of the cone. 

Ans. 

 



 

 

 



Q.14. An open box with a square base is to be made out of a given quantity of 

cardboard of area c2square units. Show that the maximum volume of the box 

is 
𝐶3

6√3
 cubic units. 

Ans. 

 

 

 



 

Q.15. Find the shortest distance of the point (0, c) from the parabola y = x2, where 

1 ≤ c ≤ 5. 

Ans. 

 

 



 

 

Q.16. Show that the volume of the greatest cylinder that can be inscribed in a 

cone of height ‘h’ and semi-vertical angle ‘α’ is.  

Ans. 



 

 

 



 

Q.17. The sum of the perimeter of a circle and a square is k, where k is some 

constant. Prove that the sum of their areas is least when the side of the square is 

double the radius of the circle. 

Ans. 

 



 

 

Q.18. Find the area of the greatest rectangle that can be inscribed in an ellipse 

 

Ans. 



 

 

 



 

 

Q.19. Tangent to the circle x2 + y2 = 4 at any point on it in the first quadrant makes 

intercepts OAand OB on x and y axes respectively, O being the centre of the 

circle. Find the minimum value of (OA + OB). 

Ans. 



 

 



 

 

Q.20. Find the absolute maximum and absolute minimum values of the 

function f given by f(x) = sin2 x – cos x, x ∈ [0, π]. 

Ans. 



 

 

Q.21. If the function f(x) = 2x3 – 9mx2 + 12m2x + 1, where m > 0 attains its 

maximum and minimum at p and q respectively such that p2 = q, then find the 

value of m. 

Ans. 



 

 

Q.22. The sum of the surface areas of a cuboid with sides x, 2x and 
𝒙

𝟑
 and a sphere 

is given to be constant. Prove that the sum of their volumes is minimum, if x is 

equal to three times the radius of sphere. Also find the minimum value of the sum 

of their volumes.  

Ans. 



 

 



 

 

Q.23. Find the maximum and minimum values of f(x) = sec x + log cos2 x, 0 < x < 

2π. 

Ans. 

 



 

Q.24. Prove that the least perimeter of an isosceles triangle in which a circle of 

radius r can be inscribed is 𝟔√𝟑𝒓. 

Ans. 

 



Let ∆ABC be isosceles triangle having AB = AC in which a circle with centre O and 
radius r is inscribed touching sides AB, BC and AC at E, D and F respectively. 

Let AE = AF = x, BE = BD = y 

Obviously, CF = CD = y 

Let P be the perimeter of ∆ABC. 

 

 



 

Q.25. Find the equations of tangents to the curve 3x2 – y2 = 8, which pass through 

the point  

Ans. 

 



 

 

Q.26. A window has the shape of a rectangle surmounted by an equilateral 

triangle. If the perimeter of the window is 12 m, find the dimensions of the 

rectangle that will produce the largest area of the window. 

Ans. 

 



 

 

 

Q.27. Show that the normal at any point to the curve 𝒙 = 𝒂𝒄𝒐𝒔𝜽 + 𝒂𝜽𝒔𝒊𝒏𝜽, 𝒚 =
𝒂𝒔𝒊𝒏𝜽–𝒂𝜽𝒄𝒐𝒔𝜽  is at a constant distance from the origin. 

Ans. 



 

 

Q.28. If length of three sides of a trapezium other than base are equal to 10 cm, 

then find the area of the trapezium when it is maximum. 

Ans. 



 

 



Long Answer Questions-II (OIQ) 
 

[6 Marks] 

Q.1. A square piece of tin of side 18 cm is to be made into a box without top by 

cutting a square from each corner and folding up the flaps to form a box.  Find 

the maximum volume of the box. 

Ans. 

 

 



 

 

Q.2. A wire of length 28 cm is to be cut into two pieces. One of the two pieces is 

to be made into a square and the other into a circle. What should be the length of 

two pieces so that the combined area of them is minimum? 

Ans. 

 



 

 



 

Q.3. Show that the height of the cone of maximum volume that can be inscribed 

in a sphere of radius 12 cm is 16 cm. 

Ans. 

 

 



 

 

Q.4. A rectangle is inscribed in a semi-circle of radius r with one of its sides on 

diameter of semi-circle. Find the dimensions of the rectangle so that its area is 

maximum. Find the area also. 

Ans. 

 



 

 

 



 

Q.5. A wire of length 36 cm is cut into two pieces, one of the pieces is turned in 

the form of a square and other in the form of an equilateral triangle. Find the 

length of each piece so that the sum of the areas of the two be minimum. 

Ans. 

 



 

 

 


