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Guess Paper – 2009
Class – XII
Subject –MATHEMATICS

(Rate of Change of Quantities)
1. Water is leaking from a conical funnel at the rate of 5 cm3/ sec. If the radius of the base of the funnel is 5 cm and its altitude is 10 cm, find the rate at which the water level is dropping when it is 2.5 cm from the top.
2. The two equal sides of an isosceles triangle with fixed base ‘b’ cm are decreasing at the rate of 3 cm/sec. How fast is the area decreasing when each of the equal sides is equal to the base?
3. A point source of light along a straight road is at a height of ‘a’ metres. A boy ‘b’ metres in height is walking along the road. How fast is his shadow increasing if he is walking away from the light at the rate of ‘c’ m/min?
4. A man 160 cm tall; walks away from a source of light situated at the top of a pole 6 m high, at the rate of 1.1 m/s. How fast is the length of his shadow increasing when he is 1 m away from the pole?
5. Find the point on the curve y2 = 8x for which the abscissa and ordinate change  at the same rate.
6. At what points of the ellipse 16x2 + 9y2 = 400 does the ordinate decrease at the same rate at which the abscissa increases?
7. The bottom of a rectangular swimming pool is 25 m by 40 m. Water is pumped out into the tank at the rate of 500 m3/min. Find the rate at which the level of the water in the tank rising.
8.  An inverted cone has a depth of 40 cm and base of radius 5 cm. Water is poured into it at a rate of 1.5 cm3/ min. Find the rate at which the level of water in the cone is rising when the depth is 4 cm.
9. Water is dripping through a tiny whole at the vertex in the bottom of a conical funnel at a uniform rate of 4 cm3 / s. When the slant height of the water is 3 cm, find the rate of decrease of the slant height of the water, given that the vertical angle of the funnel is 1200.
10. Oil is leaking at the rate of 16 mL / s from a vertically kept cylindrical drum containing oil. It the radius of the drum is 7 cm and its height is 60  cm, find the rate at which the level of the oil is changing when the oil level is 18 cm.

(Increasing and Decreasing Functions)
1. Find the intervals on which the following functions are (a) strictly increasing and (b) strictly decreasing:
i. f(x) = 10 – 6x – 2x2.


xi.
f(x) = xx.

ii. f(x) = -2x3 – 9x2 – 12x + 1.

xii.
f(x) = x4 – 2x2.
iii. f(x) = 2x3 – 15x2 + 36x + 6.

xiii.
f(x) = x4 – 4x3 + 4x2 + 15.

iv. f(x) = x3 + 2x2 – 1.


xiv.
f(x) = 2x3 – 3x2 – 36x + 7.

v. f(x) = x3 – 3x2 – 105x + 25.

xv.
f(x) = 6 + 12x + 3x2 – 2x3.

vi. f(x) = 5 + 36x + 3x2 – 2x3.

xvi.
f(x)= [image: image2.png]



vii. f(x) = (x+2)e-x.



xvii.
f(x) =[image: image4.png]


.
viii. f(x) = sin x – cos x, 0 < x < 2π.

xviii.
f(x) = 2x3 – 9x2 + 12x – 15.
ix. f(x) =  sin4 x + cos 4 x.
x. f(x) = sin 3x.

2. Prove that :
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 for x > 0.
3. Prove that : tan x > x for x ϵ (0, [image: image8.png]
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