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APPLICATIONS OF

DERIVATIVES

Exercise 1: NCERT Based Topic-wise MCOs

@ nTroDUCTION

One of the given options is related to chapter "Application of Derivatives" is ~ NCERT Page-194/N-147
(a) Rate of change of quantities

(b) Monotonic functions

(c) Maxima and minima

(d) All of these

@) RATE OF CHANGE OF QUANTITIES

The altitude of a cone is 20cm and its semi-vertical angle is 30°. If the semi-vertical angle is increasing at
the rate of 2° per second, then the radius of the base is increasing at the rate of- NCERT Page-236/N-148

(a) 30cm/sec.

b) %cm/sec.

(
(c) 10cm/sec.
(d) 160cm/sec.

Water is dripping out from a conical funnel of semi-vertical angle % at the uniform rate of 2cm? /s is the

surface area through a tiny hole at the vertex of the bottom. When the slant height of cone is 4cm, then
rate of decrease of the slant height of water is NCERT Page-195/N-149

(a) gcm/s

A Kkite is moving horizontally at a height of 151.5 . If the speed of kite is 10m/s, then the rate at which the
string is being let out; when the kite is 250m away from the boy who is flying the kite and the height of
the boy is 1.5m, is NCERT Page-197/N-148
(a) 4m/s

(b) 6m/s



10.

(c) 7m/s
(d) 8m/s

The cost of running a bus from A to B, is X (av + g), where vkm/h is the average speed of the bus. When

the bus travels at 30 km/h, the cost comes out to be X75 while at 40km /h, it is 65. Then the most
economical speed (in km/h ) of the bus is : NCERT Page-196/N-148

Water is being filled at the rate of 1cm?/sec in a right circular conical vessel (vertex downwards) of height
35 cm and diameter 14cm. When the height of the water level is 10cm, the rate (in cm?/sec ) at which the
wet conical surface area of the vessel increases is NCERT Page-196/N-148

The surface area of a balloon of spherical shape being inflated, increases at a constant rate. If initially, the
radius of balloon is 8 units and after 5 seconds, it becomes 7 units, then its radius after 9 seconds is :

(a)9

(b)
(c)
(d

10
11
12

A point on the parabola y? = 18x at which the ordinate increases at twice the rate of
the abscissa is NCERT Page-196/N-147

@ (33)

A stone is dropped into a quiet lake and waves moves in circles at the speed of 5cm/s. If at a instant, the
radius of the circular wave is 8cm, then the rate at which enclosed area is increasing, is

(a) 20mecm? /s NCERT Page-196/N-148
(b) 40mrcm? /s

(c) 60mcm? /s

(d) 80rcm? /s

A particle moves along the curve 6y = x® + 2. The point ' P ' on the curve at which the y-coordinate is
changing 8 times as fast as the x-coordinate, are (4,11) and (—4-, - 33—1) NCERT Page-196/N-148



11.

12.

13.

14.

15.

16.

a) x-coordinates at the point P are +4

b) y-coordinates at the point P are 11 and _Tgl
c) Both (a) and (b)

d) None of the above

(
(
(
(

A ball is dropped from a platform 19.6m high. Its position function is -

(a)x = —4.9t* +19.6(0 <t < 1) NCERT Page-197/N-149
(b)x = —4.9t* +19.6(0 <t < 2)
(c)x = —9.8t% +19.6(0 < t < 2)
(d)x = —4.9t2 —19.6(0 < t < 2)

A lizard, at an initial distance of 21cm behind an insect, moves from rest with an acceleration of 2cm/ s?

and pursues the insect which is crawling uniformly along a straight line at a speed of 20cm/s. Then the
lizard will catch the insect after NCERT Page-197/N-149

(a) 20s

The radius of a cylinder is increasing at the rate of 3m/s and its altitude is decreasing at the rate of 4m/s.
The rate of change of volume when radius is 4m and altitude is 6m, is

(a) 20mm3/s

(b) 40mm3 /s

(c) 60mm3 /s

(d) None of these

The radius of a sphere initially at zero increases at the rate of 5cm/sec. Then its volume after 1sec is
increasing at the rate of : NCERT Page-196/N-149
(a) 50m

(b) 5w
(c) 500w
(d) None of these

If'a circular plate is heated uniformly, its area expands 3¢ times as fast as its radius, then the value of ¢
when the radius is 6 units, is NCERT Page-197/N-149

A man is moving away from a tower 41.6m high at a rate of 2m/s. If the eye level of the man is 1.6m
above the ground, then the rate at which the angle ot elevation of the top of the tower changes, when he is
at a distance of 30m from the foot of the tower, 1s

(a) — irad/s

125



(b) — irad/s

(c) —Erad/s

(d) None of these

17. A ladder is resting with the wall at an angle of 30°. A man is ascending the ladder at the rate of 3ft/sec.
His rate of approaching the wall is NCERT Page-236/N-148

(a )3ft/sec
(b) 5 ft/sec
(©; ft/sec
(d)—ft/sec

18. The rate of increase of bacteria in a certain culture is proportional to the number present. If it doubles in 5
hours then in 25 hours, its number would be NCERT Page-236/N-148
(a) 8 times the original
(c) 32 times the original
(b) 16 times the original
(d) 64 times the original

19. A football is inflated by pumping air in it. When it acquires spherical shape its radius increases at the rate
of 0.02cm/s. The rate of increase of its volume when the radius is 10cm is Tcm/s
(a) 0

(b)
()8
(d)9

@) INCREASING AND DECREASING FUNCTIONS

20. The function f(x) = xe*=%), x € R is: NCERT Page-202/N-155
(a) increasing in (— 1 1)

2)

( G
(c) increasing in ( 1,- —)
( (-3.2

: 1
b) decreasing in
2’

d) decreasing in | —= )

21. Let f(x) = 2cos™® x + 4cot™! x — 3x% — 2x + 10,x € [—1,1]. If [a, b] is the range of the function then
4a — b is equal to: NCERT Page-203/N-155

(a) 11



22

23.

24.

25.

26.

27.

28. f(x) =

. The function f(x) = tan x — 4x is strictly decreasing on NCERT Page-200/N-156

Iff(x) = —~_ and gx) = — where 0 < x < 1, then in this interval, NCERT Page-201/N-157
sin X tan x g

(a) both f(x) and g(x) are increasing functions
(b) both f(x) and g(x) are decreasing functions
(c) f(x) is an increasing function
(d) g(x) is an increasing function

On which of the following intervals is the function x1%° + sin x — 1 decreasing? NCERT Page-200/N-156
(2) (0,m/2)

() (m/2,m)
(b) (0,1)
(d)

d) None of these

4sin x—2x—Xxcos x

The intervals in which the function f given by f(x) = is increasing

2+cos x

inx € (0,2m) is NCERT Page-203/N-157
(a) (0,m) U (2m, 4m)
)

®)(0.5) v (5 2)
§c>( v Gor)

d) None of these

2
The interval in which the function f(x) = s decreasing is : NCERT Page-203/N-155

The function f(x) = log (1 + x) — % is increasing on NCERT Page-203/N-155

(a) (0, 00)

1 .
og (r+x) NCERT Page-204/N-155
log (e+x)

(a) increasing in [0, 00)



29

30.

31.

32.

33.

(b) decreasing in [0, )
(c) decreasing in [0, g]& increasing in E, oo)

(d) increasing in [0, g]& decreasing in E, oo)

I f(x) = 3x* + 4x3 — 12x2 + 12, then f(x) is NCERT Page-204/N-156
(a) increasing in (—o0,—2) and in (0,1)
(b) increasing in (—2,0) and in (1, )
(c) decreasing in (—2,0) and in (0,1)
(d) decreasing in (—o0, —2) and in (1, o)

Let f:R - R and g: R > R be two functions defined by f(x) = loge (x> + 1) —e™ + 1 and g(x) =
1-2e%*
ex

f (g (@)) > f (g (a — g)) holds ? NCERT Page-203/N-157
)
)

Then, for which of the following range of a, the inequality

f(x) = 4log, (x — 1) — 2x% + 4x + 5,x > 1, which one of the following is NOT correct?

(a) f is increasing in (1,2) and decreasing in (2, o) NCERT Page-201/N-157
(b) f(x) = —1 has exactly two solutions

(@ f() - £'(2) < 0

(d) f(x) = 0 has a root in the interval (e,e + 1)

Let A * be the largest value of A for which the function f;(x) = 4Ax3 — 36Ax? + 36x + 48 is increasing
for all x € R. Then f3 * (1) + f3 * (—1) is equal to: NCERT Page-203/N-156
(a) 86
(b) 48
(c) 64
(d) 72
The function f(x) = tan™! (sin x + cos x) is an increasing function in NCERT Page-204/N-157

34. If f(x) = cos x, g(x) = cos 2x, h(x) = cos 3x and I(x) = tan x, then which of the following option is

correct? NCERT Page-203/N-157
(a) f(x) and g(x) are strictly decreasing in (0,7/2)



(b) h(x) is neither increasing nor decreasing in (0, /2)
(c) I(x) is strictly increasing in (0,1/2)
(d) All are correct

5. The function f(x) = 3cos* x + 10cos® x + 6cos? x —3,(0 <x <m)is- NCERT Page-202/N-157

T 2T

(a) Increasing in (E ?)
b) Increasing in (O g) U (z—n,n)

3
2T

(
(c) Decreasing in (g ?)
(

d) All of the above

36. Find the intervals in which the function f given by f(x) = x* — 4x + 6 is strictly increasing:
(a) (—0,2) U (2,) NCERT Page-203/N-156

37. The value of b for which the function f(x) = x + cos x + b is strictly decreasing over R is:
(a)b <1 NCERT Page-203/N-157
(b) No value of b exists
(c)b<1
(d)b=1

38. The number of distinct real roots of the equation x” — 7x — 2 = 0 is NCERT Page-202/N-156
(a) 5

(b) 7

(c) 1

(d) 8

39. Let f(x) = 3sin* x + 10sin® x + 6sin? x — 3,x € [—— —]
Then, fis: NCERT Page-202/N-155

ml:l
SE)
N——

(a) increasing in

(-
b) decreasing in (0,

°”'=‘N|=1
N——

v

(
(c) increasing in
(

0\I=1
o
~—

d) decreasing in (

40. The number of real solutions of x” + 5x3 + 3x + 1 = 0 is equal to NCERT Page-200/N-156
(a) 0

(b)
()8
(d) 5



@) TANGENTS AND NORMALS

2x_6e
2+9e~2%

the points (0,% + %) and (a,%eza), then e® is equal to: NCERT Page-210

41. The slope of the tangent to a curve C:y = y(x) at any point (X, y) on it is 2 2 IfC passes through

n
42. Let S be the set of all the natural numbers, for which the line g + % = 2 is a tangent to the curve (E) +

( ) = 2 at the point (a, b),ab # 0. Then: NCERT Page-208
(2) S

(b) n(S) =1

(C)S—{Zk k € N}

(d) S

438. The point(s) on the curve y = x® — 11x + 5 at which the tangent is y = x — 11 is/are:
(a) (=2,19) NCERT Page-209 I
(b) (2,-9)
(c) (£2,19)
(d) (—=2,19) and (2, —-9)

x2

2
44. The points on the curve — 5 T E = 1 at which the tangents are parallel to y-axis are:

(a) (0,£4) NCERT Page-209
(b) (£4,0)
(c) (£3,0)
(d) (0,£3)

45. The point at which the normal to the curve y = x + —,X > 0 is perpendicular to the line 3x —4y —7 =0
is: NCERT Page-210
(2) (2,5/2)
(b) (£2,5/2)
(¢) (=1/2,5/2)
(d) (1/2,5/2)

46. The tangent at the point (x1,¥;) on the curve y = x® + 3x? + 5 passes through the origin, then (xy, y;)
does NOT lie on the curve: NCERT Page-208



477. If the angle made by the tangent at the point (xg,yo) on the curve x = 12(t + sin tcos t),y = 12(1 +
sin £)2,0<t< g, with the positive x-axis is g, then y; is equal to NCERT Page-208
(a) 6(3 + 2V2)

(b)3(74—4v”)

(c) 27

(d) 48

48. If the tangent at P(1,1) on y* = x(2 — x)* meets the curve again at Q, then Q is NCERT Page-208

() (22)
b) (—1,-2)

)(53)

d) None of these

o

—~~ —~
o

49. If the curves x* = 94(9 — y) and x? = A(y + 1) intersect orthogonally, then the value of A is

(a) 8 NCERT Page-209
(b) 4
(c) 5
(d) 7
50. The curve y — e*” + x = 0 has a vertical tangent at the point: NCERT Page-209

(2) (L,1)
(b) atnopoint
(©) (0,1)
(d) (1,0)

51. The equation of all lines having slope 2 which are tangent to the curve y = ﬁ, x # 3, 1is NCERT Page-207
(a)y =2

(b)y = 2x

(c)y=2x+3

(d) None of these

52. The slope of the normal to the curve - NCERT Page-210
)x = acos® 6,y = asin® 6 at 6 =§is0

b)x =1 — asin 6,y = bcos? 0 at 6 =§is%

Both (a) and (b) are true

(a
(
(c)

(d) Both (a) and (b) are not true



53.

54.

55.

56.

57.

58.

59.

The point of intersection of the tangents drawn to the curve x?y = 1 — y at the points where it is met by
the curve xy = 1 — y, is given by NCERT Page-208
(a) (0,=1)

(b) (1,1)
(c) (0,1)

(d) None of these

The curve given by x +y = e*” has a tangent parallel to the Y-axis at the point NCERT Page-209
(2) (0,1)

(b) (1,0)
§ ) (1L,1)

c
d) None of these
If y = (4x — 5) is a tangent to the curve y? = px> + q at (2,3), then NCERTPage-208

(Q)p=—2,q=—7
b)p = —2,q =
)

The two curves x* — 3xy? + 2 = 0 and 3x%y — y® — 2 = 0 intersect at an angle of NCERT Page-209

OECORGED
~_ — =
SENAETELIE

The angle of intersection to the curve y = x%, 6y = 7 — x3 at (1,1) is : NCERT Page-209

(a,a) NCERT Page-208

The slope of the tangent to the curve x = 3t? + 1,y = t3 — latx = 1 is: NCERT Page-207

e
1
2
0



60. If the line y = 4 + kx, k > 0, is the tangent to the parabola y = x — x? at the point P and V is the vertex
of the parabola, then the slope of the line through P and V' is : NCERT Page-208

61. The condition that the curves ax? + by? = 1 and a;x? + b;y? =1 may cut each other
orthogonally is NCERT Page-207
(a) a—aq _ b—b1

ataq - b+b1

62. What is the x-coordinate of the point on the curve f(x) = Vx(7x — 6), where the tangent is parallel to x-
axis? NCERT Page-208

— — —~ —
CRORCHO)
NIRrNIOg N |

w

63. The distance between the point (1,1) and the tangent to the curve y = €2* + x? drawn at the point x = 0
is NCERT Page-209

64. The equation of one of the tangents to the curve y = cos (x +y), —2m < x < 2m that is parallel to the line

x+2y=0,1is NCERT Page-207
(Ayx+2y=1

byx+2y=m/2

(c)x+ 2y =m/4

(

c
d) None of these

65. The locus of all the points on the curve y? = 4a (x + asin E) at which the tangent is parallel

to X-axis is : NCERT Page-208
(a)y = 4a



(b) y = 4ax
(c) y? = 4ax

2 _ 2cin X
(d)y* = 4a”sin -

66. Angle formed by the positive Y-axis and the tangent to y = x* 4+ 4x — 17 at (g, _73) 1s  NCERT Page-209
(a) tan_1 9

(b)Z —tan~! 9

(c)=+tan™t 9

(d)

SEELEIN

67. The points at which the tangent passes through the origin for the curve y = 4x3 — 2x° are
NCERT Page-208

(a) (0,0),(2,1) and (—1,-2)
(b) (0,0),(2,1) and (—2,—-1)
(c) (2,0),(2,1) and (—3,1)

(d) (0,0),(1,2) and (—1,-2)

a

68. The angle of intersection of the curve y? = x and x* = y is NCERT Page-207

(a) tan™t (;)
(

69. The angle at which the curvey = keX* intersects the y-axis is : NCERT Page-209
(a) tan™t (k?)
b) cot™* (k?)

(
@ sin”! (i)
(d)sec™* V1 +k*

70. The number of tangents to the curve x3/2 + y3/2 = 2a%/2, a > 0, which are equally inclined
to the axes, is NCERT Page-208



@) APPROXIMATIONS

71.

72.

78.

T4

75.

76.

[f the radius of a sphere is measured as 9cm with an error of 0.03cm, then find the approximating error in
calculating its volume. NCERT Page-215

(a) 2.46mcm?
(b) 8.62mcm?
(c) 9.72mcm?
(d) 7.6mcm?®

If the error k% is made in measuring the radius of a sphere, then percentage error in its volume is
(a) k% NCERT Page-215
)

The approximate value of (0.007)**3 NCERT Page-214

If f(x) = x3 — 7x% + 15, then the approximate value of f(5.001) is
(a) 84.995

(b) -80.995

(c) 24.875

(d) None of these

If the error committed in measuring the radius of sphere, then ... will be the percentage error in the surface
area.

(a) 1%
(b) 2%
(c) 3%
(d) 4%

The approximate change in the volume V of a cube of side x meters caused by increasing the side by 2%, is
(a) 1.06x3m3 NCERT Page-214
3



77. The approximate value of {(3.92)% + 3(2.1)*}'/¢ is NCERT Page-215
(a) 2.466
(b) 8.567
(c) 1.562
(d) 2.577

78. There is an error of 0.04cm in the measurement of the diameter of a sphere. When the radius is 10cm, the
percentage error in the volume of the sphere is NCERT Page-215
(a) £1.2

(b) £1.0

(c) £0.6

(d) £0.8

79. It the radius of a spherical balloon increases by 0.2%. Find the percentage increase in its volume
0.8% NCERT Page-215

@ MAXIMA AND MINIMA

80. A wire of'length 22m is to be cut into two pieces. One of the pieces is to be made into a square and the
other into an equilateral triangle. Then, the length of the side of the equilateral triangle, so that the

combined area of the square and the equilateral triangle is minimum, is: NCERT Page-231/N-160
22

(2) 9+4+/3
b) 66
2

94443
2

(
(©) 5ov3
(

66
d) 4+9V3

81. Let f: R = R be a function defined by
f(x) = (x —3)"(x — 5)"2,ny,n, € N. Then, which of the following is not true? NCERT Page-224/N-166
(a) For ny = 3,n, = 4, there exists @ € (3,5) where f attains local maxima.
(b) For ny = 4,n, = 3, there exists a € (3,5) where f attains local minima.
(c) For ny = 3,n, = 5, there exists a € (3,5) where f attains local maxima.
(d) For ny = 4,n, = 6, there exists a € (3,5) where f attains local maxima.

1

4 3
Then, the point x = — 3 for the curve y = y(x) is : NCERT/ Page-230/N-167
(a) not a critical point
(b) a point of local minima

82. Let y = y(x) be the solution of the differential equation (x + 1)y’ —y = e3*(x + 1), with y(0) =



83.

84.

85.

86.

87.

(c) a point of local maxima
(d) a point of inflection

Consider a cuboid of sides 2,4x and 5x and a closed hemisphere of radius 7. If the sum of their surface areas

is constant k, then the ratio x: r, for which the sum of their volumes is maximum, is :

(a)2:5 NCERT Page-224/N-167
(b) 19:45
(c)3:8
(d)19:15
The sum of the absolute minimum and the absolute maximum values of the function f(x) = |3x — x% +
2| — x in the interval [—1,2] is : NCERT Page-230/N-166
V17+3
() 2
V1745
(b)Y
(¢) 5
9—/17
(d) 2
The lengths of the sides of a triangle are 10 + x2,10 + x? and 20 — 2x2. If for x = k, the area of the
triangle is maximum, then 3k? is equal to: NCERT Page-226/N-167
(a) 5
(b) 8
(c) 10
(d) 12
The sum of absolute maximum and absolute minimum values of the function
f(x) = |2x% 4+ 3x — 2| + sin xcos x in the interval [0,1] is : NCERT Page-224/N-168
()3 + sin (1);052 G)

(b) 3+ 2 (1 + 2cos (1))sin (1)
(¢) 5+ (sin (1) + sin (2))
(

d) 2 + sin G) cos G)

2 2
Let the maximum area of the triangle that can be inscribed in the ellipse % + yT = 1,a > 2, having one of

its vertices at one end of the major axis of the ellipse and one of its sides parallel to the y-axis, be 6v/3.
Then the eccentricity of the ellispe is: NCERT Page-236/N-170



88.

89.

90.

91.

92.

93.

94.

If the function f be given by f(x) = |x|,x € R, then NCERT Page-224/N-167
(a) point of minimum value of f isx =1

(
(
(

)
b) f has no point of maximum value in R
c) Both (a) and (b) are true

d) Both (a) and (b) are not true

The function f(x) = 1 + x(sin x)[cos x],0 < x < g (where [..1is GLF)) NCERT Page-223/N-168
. . s
(a) is continuous on (O, 5)
. . . . . T
(b) is strictly increasing in (O, E)
Ec) is strictly decreasing in (0, E)

d) has global maximum value 2

The difference between the greatest and least values of the function f(x) = sin 2x — x, on [_7”,2] is

NCERT Page-222/ N-173

The maximum value oflnTxin (2,00) is
(a) 1

(b) e
(c)2/e
(d)1/e

Ifat x = 1, the function x* — 62x2 + ax + 9 attains its maximum value on the interval [0,2], then the
value of a is NCERT Page-225/N-172
(a) 110

If for a function f(x), f'(a) = 0,f""(a) =0, f"'(a) > 0, then at x = a, f(x) is NCERT Page-223/N-166
(a) Minimum

(c) Not an extreme point

(b) Maximum

(d) Extreme point

On the interval [0,1] the function x2°(1 — x)7° takes its maximum value at the point
(a)o NCERT Page-223/N-167

(b)7



95.

96.

97.

98.

99.

—
o
N>
WIlRrNIR=

(d)
The maximum area of rectangle inscribed in a circle of diameter R is NCERT Page-227/N-169
(a) R?
R2
(b) )
R
() D
R
@
[f sum of two numbers is 8 , the maximum value of the product of first and the square of second is
(a) 4 NCERT Page-224/N-170
(b) 8
()2
(d) 1
If xy* attains maximum value at the point (x,y) on the line passing through the points (50 + a, 0) and
(0,50 + a),a > 0, then (x,y) also lies on the line : NCERT Page-223/N-171
(a) y = 4x
(b)x = 4y
c)y=4x+a
(d)x=4y —«a
Let S be the set of all integral values of a for which the sum of squares of two real roots of the quadratic

equation 3x2 + (& — 6)x + (a + 3) = 0 is minimum. Then S :

(a) is an empty set NCERT Page-222/N-172
(b) is a singleton

(c) contains exactly two elements

(d) contains more than two elements

The curve y(x) = ax® + bx? + cx + 5 touches the x-axis at the point P(—2,0) and cuts the y-axis at the

point @, where y' is equal to 8 . Then the local maximum value of y(x) is: NCERT Page-224/N-167
27

(a) x
(b) =
Ok
(d)

w

4
9
2

IfA>0,B>0andA + B = /3, then the maximum value of tan Atan B is NCERT Page-225/N-169



(d)V3

101. Let f(x) = 4x3 — 11x? + 8x — 5,x € R. Then f : NCERT Page-224/N-167
a) has a local minima at x =

()
(b)
(
(

D JwN |-

has a local minima at x =

.. . . 1 3
C) 1S Increasing in { —, —
) ) (2’4)

d) is decreasing in (%, %)

102. Let the eccentricity of the ellipse x* + a?y? = 25a? be b times the eccentricity of the hyperbola
x? — a?y? = 5, where a is the minimum distance between the curves y = e* and y = log, x. Then a? +

1.
— is equal to:

= NCERT Page-225/N-169

108. Let f(x) be a function defined as follows:
f(x) = sin (x? — 3x),x < 0; and 6x + 5x%,x > 0
Then at x = 0, f(x)

(a) has a local maximum

) is discontinuous

(c
(b) has a local minimum
(d) None of these

NCERT Page-225/N-167

104 A right circular cylinder which is open at the top and has a given surface area, will have the greatest
volume if its height h and radius 7 are related by NCERT Page-224/ N — 170
(a)2h=r

h = 4r

105. A wire 34cm long is to be bent in the form of a quadrilateral of which each angle is 90°. What is the
maximum area which can be enclosed inside the quadrilateral? NCERT Page-224/N-170
(a) 68cm?
(b) 70cm?
(c) 71.25cm?
(d) 72.25cm?



106. Find the greatest value of the function NCERT Page-225/N-170

flx) = si:I(leerg) on the interval [O, g]
(a) 1

(b) 2
()3
(d) None of these

107. The local minimum value of the function f given by f(x) = 3 + |x|,x € R isNCERT Page-224/N-166

N NN TN
ecze
O W~

. : . . 1 ,].
108. The minimum value of the function y = x* — 2x2 + 1 in the interval [E' 2] is
NCERT Page-225/N-167

EOGD

© © e O

Py

109. If the absolute maximum value of the function f(x) = (x? — 2x + 7)e(4x*~12x7-180x+31) j the

interval [—3,0] is f(a), then: NCERT Page-230/N-167
(a)a = 0.

110. The maximum value of the function y = —x? in the interval [—1,1]is NCERT Page-224/N-168

Exercise 2 : NCERT Exemplar & JEE Main

@ NCERT EXEMPLAR QUESTIONS

1. Each side of an equilateral triangle expands at the rate of 2 cm/s. What is the rate of increase of area of the
triangle when each side is 10cm ? NCERT Page-196/N-169

(a) 10v2cm? /s
(b) 10v/3cm? /s
(c) 10cm?/s
(d) 5v3cm?/s



Aladder, 5m long, standing on a horizontal floor, leans against a vertical wall. If the top of the ladder slides
downwards at the rate of 10cm/s, then the rate at which the angle between the floor and the ladder is
decreasing when lower end of ladder is 2 m from the wall is NCERT Page-236/N-169

(a )irad/s
(b) —rad/s
(c) 20rad/s
(d) 10rad/s

The curve y = xé at (0,0) has NCERT Page-210
(a) a vertical tangent (parallel to y-axis)

(b) a horizontal tangent (parallel to x-axis)

(c) no oblique tangent

(d) no tangent

The equation of normal to the curve 3x% — y2 = 8 which is parallel to the line x + 3y = 8 is

(a)3x—y =28 NCERT Page-210
(b)3x+y+8=0

(c)x+3yx8=0

(d)x+3y=0

If the curve ay + x* = 7 and x® =y, cut orthogonally at (1,1), then the value of a is NCERT Page-210

(a) 1
)

(b) 0

()6

()6

Ify = x* — 10 and x changes from 2 to 1.99 , then what is the change in y ?  NCERT Page-196/N-149
(a) 0.32

(b) 0.032
(c) 5.68
(d)

d) 5.968

The equation of tangent to the curve y(1 + x%) = 2 — x, where it crosses X-axis is ~ NCERT Page-210
(a)x + 5y =2

(byx =5y =2
(c)5x—y =2
(byx —5y =2

The points at which the tangent to the curve y = x> — 12x + 18 are parallel to X-axis are

(a) (2,—2),(—2,—34) NCERT Page-209
(b) (2,34),(—2,0)

() (0,34), (~2,0)

(d) (2,2),(—2,34)



11.

12.

13.

14.

15.

The tangent to the curve y = e?* at the point (0,1) meets X-axis at NCERT Page-209

(2) (0,1)

®)(~59)
() (2,0)
(d) (0,2)
The slope of tangent to the curve x = t? + 3t — 8,y = 2t — 2t — 5 at the point (2, —1) is
(a) = NCERT Page-210
6
(b)
-6
()=
(d)-6
The two curves x*> — 3xy? + 2 = 0 and 3x%y — y* — 2 = 0 intersect at an angle of NCERT Page-210
Y
(a) 5
Y
(b)3
T
(©)3
3
(@2
The interval on which the function f(x) = 2x® + 9x% + 12x — 1 is decreasing, is NCERT Page-203/N-167
(a) [-1, °°)
(b) [-2,—1]
(¢) (=00, 2]
(d) [-1,1]
If f: R = R be definend by f(x) = 2x + cos x, then f NCERT Page-203/N-167

(a) has a minimum at x = 7
(b) has a maximum at x = 0
(c) is a decreasing function

(d) is an increasing function

If y = x(x — 3)? decreases for the values of x given by NCERT Page-202/N-168
(a)1<x<3

The function f(x) = 4sin® x — 6sin® x + 12sin x + 100 is strictly NCERT Page-203/N-167
(a) increasing in (n, 3;”)
(b) decreasing in (g, TI.')

(c) decreasing in [_7”, g]



. . YA
(d) decreasing in [O, E]

. Which of the following function is decreasing on (0,2) ? NCERT Page-203/N-175

(a) sin 2x
(b) tan x
(c) cos x
(d) cos 3x

. The function f(x) = tan x — x NCERT Page-203/N-177
(a) always increases

b) always decreases
¢) never increases
d) sometimes increases and sometimes decreases

(
(
(

. If x is real, then the minimum value of x? — 8x + 17 is NCERT Page-218/N-173

. The smallest value of the polynomial x> — 18x2 + 96x in [0,9] is NCERT Page-218/N-173
(a) 126

(b) 0

(c) 185

(d) 160

. The function f(x) = 2x3 — 3x%2 — 12x + 4, has NCERT Page-214/N-172
(a) two points of local maximum

(b) two points of local minimum

(c) one maxima and one minima

(d) no maxima or minima

. The maximum value of sin x - cos x is NCERT Page-219/N-175

1
(b) 3
(c) V2
(d) 2v2
Atx = 5?n,f(x) = 2sin 3x + 3cos 3x is
(a) maximum NCERT Page-222/N-175
(b) minimum
(c) zero
(d

) neither maximum nor minimum



23. The maximmum slope of curve y = —x3 + 3x2 + 9x — 27 is

(a) 0
(b) 12
(c) 16
(d) 32
24.. The function f(x) = x* has a stationary point at NCERT Page-224/N-175
(a)x =e
1
(b)x =2
(c)x =1
(d)x = Ve
1 X
25. The maximum value of (;) is NCERT Page-224/N-173
(a) €
(b) e®
1
(c) ee

@)
@ JEE MAIN

26. Consider f(x) = tan™! < /1:12 z> ,X € (O, %) Anormaltoy = f(x) atx = % a so passes through the
point : NCERT Page-210
1
@ (5.0)
1
b) (5.0)

( 0
(c) (0,0)
@ (0.5)

27. A wire of length 2 units is cut into two parts which are bent respectively to form a square of side = X units

and a circle of radius = 7 units. If the sum of the areas of the square and the circle so formed is minimum,

then: NCERT Page-226/N-169
(a) x = 2r

(c)2x =(m+4)r

(b)2x =71

(d) (4 —m)x =nr

28. The normal to the curve y(x — 2)(x — 3) = x + 6 at the point where the curve intersects the y-axis
passes through the point: NCERT Page-210 |

@ (:3)



29.

30.

31.

32.

33.

34.

Twenty metres of wire is available for fencing oft a flowerbed in the form of a circular sector. Then the
maximum area (in sq. m ) of the flower-bed, is : NCERT Page-236/N-169

(a) 80

(b) 12.5
(c)10
(d) 25

The eccentricity of an ellipse whose centre is at the origin is s If one of'its directices is x = —4, then the

equation of the normal to it at (1, g) 1S : NCERT Page-236
(a)x +2y =4
c)d4x —2y=1

Let f(x) = x* + xiz and g(x) = x — i, x €R—{-1,01}. Ifh(x) = %, then the local minimum value of
h(x) is: NCERT Page-224/N-168

(a) -3

b) —2v2

) 2v2

(
(c
(d)

w N

If the curves y? = 6x,9x? + b? = 16 intersect each other at right angles, then the value of b is:
(a) 2 NCERT Page-236
(b) 4

9
(c) 5
(d)6

The maximum volume (in cu.m) of the right circular cone having slant height 3m is:
(a) 6T NCERT Page-240/N-169

intersection, then |tan 6] is equal to: i. NCERT Page-236



35.

36.

37.

38.

39.

40.

e e
BN IRC
:lmzlqalmolﬁ

If the tangent to the curve, y = x® + ax — b at the point (1, —5) is perpendicular to the line, —x + y +
4 = 0, then which one of the following points lies on the curve? NCERT Page-209 |

(a) (=2,1)

Let S be the set of all values of x for which the tangent to the curve y = f(x) = x> — x% — 2x at (x,y) is
parallel to the line segment joining the points (1, f(1)) and (—1, f(—1)), then § is equal to:

(a) {3, 1} NCERT Page-208 |

Let f(x) be a polynomial of degree 5 such that x = %1 are its critical points. If lim,_,o (2 + %) =4,
then which one of the following is not true ? NCERT Page-230/N-170
(a) f is an odd function.

(b) f(1) —4f(-1) =4
(c) x = 1is a point of maxima and x = —1 is a point of minima of f.
(d) x = 1 is a point of minima and x = —1 is a point of maxima of f.

Let f(x) be a polynomial of degree 3 such that f(—1) = 10, f(1) = —6, f(x) has a critical point at x =
—1 and f'(x) has a critical point at x = 1.
Then f(x) has a local minima at x = NCERT Page-224/N-169

Let f(x) = 3sin* x + 10sin3 x + 6sin? x — 3,x € [_gg]

Then, f is : NCERT Page-239/N-156
(a) increasing in (— %,g) (b) decreasing in (0, g)

(c) increasing in (— %, O) (d) decreasing in (— %, 0)

The number of distinct real roots of the equation x>(x3 —x2 —x + 1) + x(3x3 —4x2 —2x+4)—1=0
is NCERT Page-200 |



41. Let the function f(x) = 2x% —log, x,x > 0, be decreasing in (0, a) and increasing in (a,4). A tangent to
the parabola y? = 4ax at a point P on it passes through the point (8a,8a — 1) but does not pass through
. 1
the point (— oy 0).
It the equation of the normal at P is g + % =1, then a + f is equal to NCERT Page-210

x3—x*+10x—-7, x<1
12. Let f(x) = {—Zx +log, (b? —4), x> 1.
Then the set of all values of b, for which f(x) has maximum value at x = 1, is:
(a) (=6,—2)
(b) (2,6)
(c) [=6,—2) U (2,6]
(d) [-V6,—2] U [2,V6]

NCERT/Page-224/N-169

43. Let quadratic curve passing through the point (—1,0) and touching the line y = x at (1,1) be y = f(x).
Then the x-intercept of the normal to the curve at the point (a, @ + 1) in the first quadrant is
NCERT Page 210 |

. 1 .
44. MaAXg<x<rr {x — 2sin xcos x + 3sin Sx} = NCERT Page-230/N-167
5n+2+3\/_

a)————
b) 42— 3\/_

)T
)0

(
(
(c
(d

Exercise 3 : Skill Enhancer MCQs

1. Let the function g: (—0o0,0) = (— g,g) be given by g(u) = 2tan?! (e*) — % Then, g is

(a) even and is strictly increasing in (0, o)

(b) odd and is strictly decreasing in (—o0, 00)
(c) odd and is strictly increasing in (—o0, ©)
(d) neither even nor odd, but is strictly increasing in ( —0o, 00)

2. If A denotes the arithmetic mean of the real numbers @y, @y, ........., @y, then ¥, (x — a;)? has a
minimum at.

(a)x=10

3. Let f(x) and g(x) be two continuous functions defined from R = R, such that f(x;) > f(x;) and g(x;) >
g(x2)Vx; > x,. Then the solution set of f(g(a? — 2a)) > f(g(3a — 4)), is



(a) a € [1,4)

(b) a € (1,4)

(c) a € (1,4]

(d) None of these

. f(x) is cubic polynomial with f(2) = 18 and f(1) = —1. Also f(x) has local maxima at x = —1 and
f'(x) has local minima at x = 0, then

(a) the distance between (—1,2) and (a f(a) ), where x = a is the point of local minima is 2V/5

(b) f(x) is increasing for x € [1,2V5]

(¢) f (x) has local minima at x = 2

(d) the value of f(0) = 15

Tangent at P;(2,3) on the curve 3y = x* + 1 meets the curve again at P,. The tangent at P, meets the
183 _
2 8) is equal to 5k,

curve at P3 and so on. If the sum of the ordinates for Py, P,, P3, .... Pgg be S then S + ( =

when Kk is equal to
(a) 3

(b) 4
(c) 5
(d)6

For the curve y = 3sin 6cos 8,x = esin 6,0 < 0 < 7, the tangent is parallel to x-axis when 6 is:
31T

—~ — —~ ~~
s Lz &
EYELEEGINIERS

If f(x) = (sin? x — 1)™(2 + cos? x), then x = % is a point of (where,n € N )

(a) local maximum, it n is odd
(b) Both (a) and (b)

(c) Neither (a) nor (b)

(

d) local maximum, if n is even

2

8. The largest term in the sequence, a, = m 1s
(a) as

(b) a7

(c) ag

(

If f (x) is differentiable and strictly increasing function,



10.

11.

12. f(x) = {

13.

14.

15.

f(x®)-f(x) .

then the value of lim,_, o S

@1 (b0 () -1
(d) 2

Domain of the function f(x) if 3% + 3/®) = minimum of ¢(t) where ¢(t) = minimum of {12¢3 — 15t% +
36t — 25,2|sin t|;2 <t < 4}is

(a) (=00, 1)

(b) (—0,logs e)

(c) (0,logs 2)

(d) (—o0,logs 2)

The greatest of the numbers 1, 21/2 31/3 41/4 51/5 g1/6 and 71/7 is
(a) 217

(b)31/3

(C) 71/4

(d) All but 1 are equal

2—|x*+5x+6[; x+*-—

a +1; ‘=2 then the range of a so that f(x) has maxima at x = —2 is

Let f and g be functions from the interval [0, 0) to the interval [0, ©), f being an increasing and g being
a decreasing function. If f{g(0)} = 0 then

(a) f{g(0} = f{g(0)} (b) f{g(2)} = 0, g{f(x)} = g{f(0)}

(c) f{g(2)} = -1 (d) None of these

If composite function f; (fz(f3(..... (fp(x)) .....) is an increasing function and if  of f;’s are decreasing
functions while rest are increasing, then maximum value of r(n — 1) is :

2 2
n“-—1 . n .
(a) when n is an even number (b) s when n i1s an odd number

(c) Both (a) and (b) (d) Neither (a) nor (b)

The set of all values of a for which the function f(x) = (a* — 3a + 2)(cos? x/4 — sin® x/4) + (a —
1)x + sin 1 does not possess critical points is
(a) [1,0) (©) (=2,4) (b) (0,1) U (1,4) (d) (1,3) VU (3,5)



Exercise 4: Numeric Value Answer Questions

1. A water tank has the shape of a light circular cone with axis vertical and vertex downwards. Its

1

o : 13 . . .
semivertical angle is tan 5 Water is poured in it at a constant rate of 6 cubic meter per hour. The rate

(in square meter per hour), at which the wet curved surface area of the tank is increasing, when the depth
of water in the tank is 4 meters, is

2. If the tangent to the curve y = x> — x% + x at the point (a, b) is also tangent to the curve y = 5x2 +
2x — 25 at the point (2,—1), then |2a + 9b| is equal to

L . : . : : _1 (1
3. A water tank has the shape of an inverted right circular cone, whose semi-vertical angle is tan™* (E)
Water is poured into it at a constant rate of 5 cubic meter per minute. Then the rate (in m/min.), at which
the level of water is rising at the instant when the depth of water in the tank is 10m; is equal to o then k is
x%-2y

4. If'a curve passes through the point (1, —2) and has slope of the tangentat anypoint (x, y) on itas —

alsothe curvepasses through the point (+/3a, 0), then value of a is

5. The height of a right circular cylinder of maximum volume inscribed in a sphere of radius 3 is equal to
mv 3, then the value of m is

6. The function f(x) = g + % has a local minimum at

7. If the tangent to the curve y = ﬁ,x € R, (x # +v/3), at a point (a, ) # (0,0) on it is parallel to the
line 2x + 6y — 11 = 0, then calculate |6a + 2(].

8. Let M and N be the number of points on the curve y° — 9xy + 2x = 0, where the tangents to the curve
are parallel to x-axis and y-axis, respectively. Then the value of M + N equals

9. . Let [ be a line which is normal to the curve y = 2x? + x + 2 at a point P on the curve. If the point Q(6,4)
lies on the line [ and O is origin, then the area of the triangle OPQ is equal to

2 2
10. If the curves z_Z + )1/—2 = 1 and y® = 8x intersect at right angles, then the value of a? is equal to



Answer Keys

EXCERSISE- 1

(d) 12 (c) | 28 | (c¢) | 84 | (d) | 45 | (@) | 36 | (c) | 67 | (d) | 78 | (c) | 89 (a) 100 | (b)

(b) 13 (d [ 24 | (d) | 85 [ (@) [ 46 | (d) | 37 | (@) | 68 | (b) | 79 | (c) | 90 (b) 101 | (d)

@ | 14 | ()| 25| ®) |36 | ) | 47| (c) |58 | (c)| 69| )| s0o| ® |91 @ | 102] (d)

(d) 15 (a) | 26 | (a) | 87 | (b) | 48 | (¢) | 39 | (b) | 70 | (b) | 81 (c) | 92 (d) 103 | (b)

@ | 16 | @ | 27| @ |38 | @ |49 | ®) [60]| ()| 71| |s2|®]|9]| ¢ |100] (a)

(c) 17 (b) | 28 | (b) | 89 | (d) | 50 | (d) | 61 (@ | 72 | (b) | 88 | (b) | 94 (b) 105 | (d)

@ | 18 | ()| 2 | ® |40 | ®) | 51| @ 62| ®) | 78| @ |8+ @]9 | b | 106] (a)

@ | 19 | (¢) |30 | @ |41 | ® [52]| @63 |74a]|® |8 |@]|9 | @ |107] (c

(d) 20 (a) | 81 (c) | 42 | (d) | 38 | (¢) | 64 | (b) | 756 | (d) | 86 | (b) | 97 (a) 108 | (a)

@ | 21 | ) | s2 | @ |43 | ) | 52| ) [ 65| (c)| 76| @ |87| @ |98 @ | 100] b)

(b) | 22. | (a) | 88 | (b) | 44 | (¢) | 55 | (c) [ 66 | (b) | 77 | (@) | 88 | (b) | 99 (a) 110 | (a)

- EXCERSISE -2 (NCERT Exemplar & JEE MAIN)

(b) 6 (a) 11 (c) 16 | (¢c) | 21 | (b) | 26 | (d) | 81 (c) | 86 | (d) | 41 (45)

W | 7 @ |12|®|17|@]|22|@]|2|@/|3s2]|E]|s7]|C]|4]|

(b) 8 (d) [ 18 ] (d) | 18 [ (¢) | 28 | (b) | 28 | (¢) | 383 | (d) | 38 | (8) | 48 | (11)

(c) 9 (b) | 14 | (a) 19 | (b) [ 24 | (b) | 29 | (d) | 84 | (b) | 389 | (d) | 44 (a)

(@ | 10 [ ®) | 15| ®) |2 |@©]|2 | ]|3s0] @]|35] @] |

Exercise-3: (Skill Enhancer MCOS$)

@ | s |®]|s5|©@|7]|@]|9]|@/|[1n]|®]|1s|®]|i15]®

(c) 4 (b) 6 (c) 8 (b) | 10 | (d) | 12 | (a) 14 | (d)

EXCERSISE-4- NUMERICAL VALUE TYPE QUESTIONS

5121195 | 302 4| |26 @709 |8[@)]|9] 18] 10] %




HINTS AND SOLUTIONS
EXERCISE -1
1. (d)

2. (b) Let 8 be the semi-vertical angle and r be the radius of the cone at time t.
Then, r = 20tan 6

dr 20sec? 6 dé
de - <% Tae
ar 20 X sec? 30° x 2 160
= — = e
It sec 3 cm/sec

rbe Y=

3. (c) It represents the surface area, then
— = 2cm?/s
dt /

T T
s =mnrl =mnl-sin le—l

V2

2

ds 21 dal dl
Therefore, i Z1-==\2nl- -

V2§ odt
When % = 2cm?/s,l = 4cm
dl L 1 V2 /
— = ‘2= = —cm/s
dt  \2m-4 2\2m  4Am
4. (d)

15m |H

—151.5m —»




Let AB be the height of the kite and DE be the height of the boy.
Let DB = x = EC + T = 10m/s

Let AE =y~ AB = 15.15m

~AC=AB—-BC =151.5m — 1.5m = 150m

Also, AC* + EC* = AE? (by Pythagoras theorem)

= 150% + x? = y?

Differentiating both sides w.r.t. t, we have

042 dx_2 dy:> dx dy
Yaa T Va7 " Yar

Now, when y = 250m; x = /y? — (150)?

= 62500 — 22500 = 200m

200 x 10 = 250 x dy _ dy _ 2000
o = _—— = —
dt dt 250

(c) Let cost C = av + 2
v

= 8m/s

. : . b
According to given question, 30a + 0= 75

b
40 — =65
a+40 1
On solving (i) and (i), we get a =Eandb = 1800
Now,C=av+2=L=qg-L
v dv v2
dc b b
—=02a-—=0=v= |-=13600
= v = 60kmph

(c)

35

From ﬁgurez =L h=05r
h~ 35

. av d (nr?h
leen—=1=>—( )=1
dt dt\ 3

d<5n 3> 2dr 1

:E ?T =1=r Ezg

Let wet conical surface area = S

=nrl =naryh? +r2

Differentiate w.r.t't'
as dr
=/261r? = — = 2V26mr —
dt dt
Put h = 10 in eq. (i), Then, r = 2



dar . .
Put the value OfE in eq. (i),

as 226
Therefore, — = —
dt 10

7. (a) Let'r ' be the radius of spherical balloon and S is Surface area. S = 4mr?

Differentiate both sides w.r.t. 't ".

% = 8nr X % = k (constant)

Take integral both sides,

4mtr? = kt + C(C is constant of integration)

Put the values of 't ' ( & "7 ") in equation (i).
Att=0,r=3=>36m=CAtt=5r=7=>k=32n
Put the values of C and k in eq. (i)

4nr? =32mt +36m =1 =8t +9;Putt =9;r2=81=>r=9

8. (a)y2=18x:>2y%=18:>%:3

: d 9 9
leen—y=2$—=2:y=—
dx y 2

D _ 9, .. (99
Puttinginy® = 18x = x = i Req. point is (8, 2)
9. (d) Let r be the radius of the circular wave and A be the area, then A = 7r?
Therefore, the rate of change of area (A) with respect to time (t) is given by

dA_d( 2):>dA_2 dr
at _deo a ™
(by Chain rule)

[t is given that waves move in circles at the speed of 5cm/

s. So, dr/dt = 5cm/s

sii—=2mrx5=10
Tt r mrm/s

Thus, when r = 8cm, 5 = 107(8) = 80mcm? /s

Hence, when the radius of the circular wave is 8cm, the enclosed area is increasing at the rate of 80cm?/s.
10. (c) Given, 6y = x3 + 2

On differentiating w.r.t. t, we get

6 — 3P 6xg L o3
a X a a X q
=3x2=48=>x%2=16

> x=+4

When x = 4, then 6y = (4)3 + 2
66
:>6y=64+2:>y=?=11

When x = —4, then 6y = (—4)3 + 2
—-62 =31

Hence, the required points on the curve are (4,11) and (—4, _T?’l)

d?x

11. (b) We have, a = == —-9.8



12.

13.

14.

15.

16.

The initial conditions are x(0) = 19.6 and v(0) = 0

So, v === —9.8t + v(0) = —9.8¢

t_

W x = —49t% + x(0) = —4.9t> + 19.6

Now, the domain of the function is restricted since the ball hits the ground after a certain time. To find this

time we set x = 0 and solve fort;0 = —4.9t> + 19.6 =t = 2

(c) Let the lizard catches the insect after time t then distance covered by lizard = 21cm + distance covered

by insect
1 1
:>§ft2=4><t+21=>5><2><t2=20><t+21

=>t?2—-20t—-21=0=t = 21sec
(d) Let h and r be the height and radius of cylinder.
Given that, % = 3m/s,% = —4m/s

Let volume of cylinder, V = nr’h

:3...§dV_ 2dh+h ) dr
H dt =T1|r dt I‘dt
Atr=4mand h = 6m
dv

e [—64 + 144] = 80mm3/s

(c) Let ' ' be the radius and V' be the volume of the sphere.

Given : Radius increases at the rate of 5cm/sec.
..... dr

a = 5cm/sec

Now, V =271r3 o E =273r) L = 4712(5) = 20772
3 at 3 dt

Now, after one second, r = 5

« [ 5 after 1sec = 207(5)? = 5007,

(a) Let A sq. units in the area measure when the radius is 7 units. their A = 712

. ) ) dA d
Differentiate both side w.r.t't 'E = 27Trd—:
dA d
We have, — = 3¢E
dt dt

From eqn (i), we get 3¢ - &

a
(a) Let CD be the position of man at any time ¢t.
Let BD be x. Then EC = x. Let ZACE be 6.

Given AB = 41.6m,CD = 1.6m,
and % =2m/s.

= Zm‘.% = 3c = 2nr Now, ¢ = gn(6) = 4m whenr = 6



e L.

0.

CAY x
/e |
D

AE = AB—EB =AB —(CD =41.6 — 1.6 = 40m

We have to find Z—z when x = 30m.

From A AEC,tan 6 = ;‘_‘; — 0

X
- .. dae —40dx
Differentiating w.r.t. to t, sec? 0—=—-—=
0 dt x2 dt
d —40
orsec’? —=—x2
dt x2
de _ -80 cos? 6 80 x? 80
or—=— = —= = — .
dt x2 0 x2 x2+402 x2+402
d 80 4
When x = 30m,— = ———— = ——rad/s.
dt 302+402 125
17. (b)

His rate of approaching the wall = 3 X cos 60° = th/sec.

18. (c) Let N be the no. of bacteria at time t.
Let N be the initial original no. of bacteria.




21.

22.

Then, SN o« NS N = kN = & = kdt
dt dt N
dN
:fW=kfdt=>10gN=kt+c
Att=0,N=Ny=log Ng=0+c=c=1log N
N
~log N =kt +log Ny = log — =kt

Ny
When t = 5 hrs. N = 2N, = log (32) = 5k
Np
" log 2 l N log 2
= = —_—=
5 %8N, 5
When t = 25hrs, log — = “£2 x 25
0
1 N S5log 21 N log 2° N 32
= _— = _— = = — =
0g N, 0g «log N, 08 N,
=~ 1N = 32N, Therefore, 32 times the original.
19.
4 v 4 _d 4 d d d
(c)v = Enr3,d—z = EHErB = §n3r2 -d—: = 4mr? -d—z when r = 10cm;d—: = 41(10)2.(0.02) = 8mcm3/s.

20. (a) f(x) = xe*(A=
fl(x) == 2x+1)(x—1) =0
1

X = 1,—5
- 4 -
: | + *.
—Q0 -1 1 o0

- o 1
~ f(x) is increasing in (— > 1)
(b) Given f(x) = 2cos™! (x) + 4cot™? (x) — 3x% — 2x + 10

, -2 4
Hencef(x)=m—m—6x—2
1

2
= - m+1+x2+3x+1]
f'(x) <0 = f(x)is a decreasing function
f(H)y=5+mn

f(=1) =5+51

Range : [a,b] = [ + 5,57 + 5]
a=n+5b=5n+5=2>4a—-b=11—1
(a) f(x) =tan x —4x = f'(x) = sec® x — 4
When_?n<x<§,1<sec x <2

Therefore, 1 < sec? x < 4

> -3<(sec’?x—4)<0

Thus, for_?n <x< g,f'(x) <0




23.

24.

25.

26.

27.

T T

Hence, f is strictly decreasmg on (T’E)
(c) We have f(x) = o x,
, sin x —xcos x cos x(tan x — x)
O f (x) e — = )
sin“® X S x
We know that tan x > x for 0 < x < /2
or f'(x) >0for0<x << 1

Hence, f(x) is an increasing function. g(x) =

X

tan x
1% tan x — xsec® x  sin xcos x — x
o X) = =
g tarb2 sin? x
sin 2x—-2x sin
= = where 8 € (0,2
2sin2 x  2sin2 072y ( )

We know that sin 8 < V6 > 0.
Thus, g'(x) <0, i.e., g(x) is a decreasing function.
(d) f(x) =x1° +sin x — 1 = f'(x) = 100x*° + cos x.
If0 < x <m/2, then f'(x) > 0,
therefore f(x) is increasing on (0,7/2).
If0 < x < 1, then 100x°° > 0 and cos x > 0
[+ x lies between 0 and 1 radian’]
= f'(x) = 100x*° 4+ cos x > 0 = f(x) is increasing on (0,1).
If7/2 < x < m, then 100x%° > 100[~ x > 1, x%° > 1]
= 100x*° + cos x > 0
[+ cos x > —1,. 100x%° + cos x > 99]
= f'(x) > 0 = f(x) is increasing on (1/2, m).

4sin x—2x-xcos x 4sin x
<b) f(x) o 2+cos x "~ 2+4cos x - X
o 4cos x(2 + cos x) — ( sin x)(4sin x)
e = (2 + cos x)2
4+8cos x  cos x(4—cos x)

(2 +cos x)2—1 (2 + cos x)2

Nowf(x)—Oorcosx—O ..... i(Ascos x # 4)

or iix = g —;cos x > 0 for x € (0,m/2) U (3m/2,2m)
and cos x < 0 for x € (m/2,m) U (m,3m/2)

Thus, f(x) is increasing tor x € (0,1/2) U (3m/2,2m)
(a) Given f(%) = 2 Thus f/(x) = 4 — =

f(x) will be decreasmg iff'(x) <0

Thus4—i<0=>i>4:>‘—1<x<1

Thus interval in which f(x) is decreasmg, is (— 2 l)

(a) Given f(x) =log (1 +x) — m

o1 +on@-2x 1 4
f(x)_1+x (2 + x)? T 1+x (2+x)2
_ (24x)%-4-4x _ x?

> 0 for all x € (0, )

A+x)(2+%)2  (1+x)(2+x)2



28.

30.

31.

Thus, given function f(X) is increasing on (0, 0).

(b) We have e < and

) = n—ixlog (e+x)— ﬁlog (m+x)

{log (e + x)}?

_ (e +x)log (e +x) — (r + x)log (7 + x)
B (r + x)(e + x){log (e + x)}?

In [0, 00), denominator > 0 and numerator < 0, since, e + x <  + X. Hence, f(x) is decreasing in [0, 00).

29. (b) Given : f(x) = 3x* + 4x® — 12x* + 12

Difterentiating with respect to x, we get

f'(x) = 12x3 + 12x2 — 24x

For f(x) to be increasing

f'(x) > 0= 12x3 + 12x*> — 24x > 0

= 12x(x2+x—-2)>0=>12x(x — 1)(x+2)>0

=>xx-1DEE+2)>0=>-2<x<0orx>1

-+ -+

It means x € (—2,0) U (1, ).

Hence f(x) is increasing in (—2,0) and (1, o)

(a) Given function is f(x) = log, (x> + 1) —e™* + 1
Difterentiate w.r.t. x both sides.

X
=) = x*+1

For every real value f(x) is strictly increasing.
. . . 1-2e%¥ -

Given function g(x) = pramial ¥ —2e*

Differentiate w.r.t. x both sides,

=29 (x)=—2e*+e*)<0,Vx€eR

= g is decreasing.

Take f (g (@)) > f <g (a- g))

—1)2 5
- o(“5%)> (e -3)
_ (@=1y 5

<a—=
3 3
Sa?2-5a+6<0=>(a—-2)(a—3)<0=>a€(2,3)
(c) Given function is, f(x) = 4log, (x — 1) = 2x* + 4x + 5,x > 1

Differentiate w.r.t ' x .

4
') =———-4(x—-1
[0 = ——=—4x 1)
Now, check optionwise
Takel <x<2=f'(x) >0

+e*>0,Vx €ER




32.

33.

34

Takex >2=f'(x) <0

So, option (a) is correct.

Take f(x) = —1.

We have

loge (x—1)2=(x-3)(x+1)

Therefore, it has two solutions

Take f(e) >0,f(e+1) <0

f(e).f(e+1) <0

So, option (d) is correct.

Now, put X = e in eq. (i) and again diff. eq. (1).
f'(e) —f"(2) = &— 4(e—1)+8>0
Therefore, option (c) is incorrect.

(d) Given tunction is

fi(x) = 4Ax3 — 36Ax% + 36x + 48
Difterentiate w.r.t. x

f1(x) = 12Ax% — 72Ax + 36

fl(x) =12(Ax* —6Ax+3) =0

For A > 0, D should be less or equal to 0.D < 0
360> —4XAXx3<0>91*-31<0

= 31(31—1) < 0; Here, A =0, ==,
Then, A lies in the interval [0, %] So, Apax = §

Put the value of 4 in the given function.
4
fx) = §x3 — 12x?% + 36x + 48

Put x = 1, —1 in above equation.

A D)+ f(=1) =72
(b) Since, f(x) = tan™! (sin x + cos x)

“f10)=

cos x — sin x
1+ (sin x + cos x)z( )

V1
_ V2cos (x + Z)
1+ (sin x + cos x)?
f(x) is increasing if f'(x) > 0 = cos (x + %) >0

- 7r< +T[<T[ 37T< +7r
Sili—-<x+-<=—>——<x+-
2 4 2 2 4

Hence, f(x) is increasing when x € (— E’Z)'

(d) (a) Let f(x) = cos x, then f'(x) = —sin x.
In interval (O, g) ' (x) <0

Therefore, f(x) is strictly decreasing on (0, E)
(b) Let f(x) = cos 2x = f'(x) = —2sin x2x
In interval (0, g) ' x) <0



35.

37.

38.

39.

Because sin 2x will either lie in the first or second quadrant which will give a positive value.
Therefore, f(x) is strictly decreasing on (0, g)

(c) Let f'(x) = cos 3x

= f'(x) = —3sin 3x - In Interval (O,g),f'(x) <0

Because sin 3x will either lie in the first or second quadrant which will give a positive value.
Therefore, f(x) is strictly decreasing on (0, g)
When x € (g,g), then f'(x) > 0

Because sin 3x will lie in the third quadrant.
Therefore, f (x) is not strictly decreasing on (0, g)
(d) Let f(x) = tan x = f'(x) = sec? x.

In Interval x € (O, g) f'(x)>0

Therefore, f(x) is not strictly decreasing on (0, %)

(a) f'(x) = —12cos® xsin x — 30cos? xsin x — 12cos xsin x = —6sin xcos x(cos x + 2)(2cos x + 1)
T 2T

f’(X) =0, forx = O,E,?,TE
I} S 2
Clearly, f'(x) > 0 for S <x<—

And f'(x) < O;for 0 <x <ZorZ<x<m
36.

(b) f(x) =x*—4x+6

f'(x)=2x—-4

Let f'(x) =0=>x=2

+
ﬁ
—o00

= f(x) is strictly increasing in (2, ©)

’ . .Xx x\2
(b) f'(x) =1—sin x = (sm - —cos 5)
= f'(x) >0Vx ER
= no value of b exists
(d) Given equation is x” —7x —2 =0
x’ —T7x =2
f(x)=x"—7xandy =2
Ditferentiate w.r.t. x.
ff(x)=7x-1)=7(x?-1D(*+x2+1)
ff(x)=0=>x=+1
A tfumction f(X) is strictly decreasing at [—1,1] and increasing at some points of x < —landx > 1.y = 2
intersects at 3 points.
f(x) = 2 has 3 real distinct solution.
(d) Given that

T T

f(x) = 3sin* x + 10sin3 x + 6sin? x — 3,x € [_g'f
f'(x) = 12sin® xcos x + 30sin? xcos x + 12sin xcos x



40.

41

42.

() 2=

= 6sin xcos x(2sin? x + 5sin x + 2)

= 6sin xcos x(2sin x + 1)(sin x +2) =0
T T
= = __;0;_
¥TTe 2

]

|
_n 0
456

. . v
Decreasing in (— oy O)
(b) Given function is f(x) = x” + 5x3 + 3x + 1
Difterentiate w.r.t.x.
f(x) =7x°+15x2+3 >0
~ f(x) is strictly increasing function

[t intersects only at one point, then no. of real solution is 1
2e2*—6e™*+9
2+9e~2%

dy —6e”* e?x ) <\/Zex>
+c

P — 2x = —— -
dx Zeryo ¢ TY=——tam

If C passes through the point (0,% + %)
™ V2

c=———tan"! —

4 3
Again C passes through the point (a,%eza)

e = 2 (2

(d) Given curve is
n n

x Y
@) +G) =2
Now, slope of tangent at (a, b)

"1 1 x\" 1 1dy _

n () atn() @ =0
dy b
dx (a,b) a
= Equation of tangent

3

Nja -



43.

45.

46.

b_b
y—b=-—(x-a

= ay—ab =—bx +ab
x Yy
—+=>==2VneN

a b

(b)y=x3—11x +5=2 =322 — 11
Slope ofliney = x —111is 1
2>3x?-11=1=>x= 12
=~ point is (2, —9) as (—2,19) does not satisty given line
44,
2 2

O 4L =1 DY

9 16 ERET dx
= Slope of tangent = = oy
Since tangent of curve is parallel to y-axis
52 =-0=y=0andx = +3

16x
=~ points = (£3,0)

(a) f(x) =x+§,x> 0

Since normal to f(x) is L to given line 3x —4y —7 =0
x? 3

= (1 — x2> X 1= —1ii(vmy-my, = —1)

>xt=4>x=412

Therefore point = (2,;)

(d) Given equation of curve is y = x> + 3x? + 5.

Slope of tangent, Z—z = 3x% + 6x

Satisfy the point (xq,y;) in the slope. Then the equation of tangent represented as,
y —y1 = (3xf + 6x1)(x — x1)

Put (x,y) = (0,0)

—y1 = (3x{ + 6x;)(—x1)

y1 = (3x§ + 6x7)

Here, (x4, y,) lies on the curve y = x3 + 3x2 + 5

yi =% +3x¢+5

: 3 15
Hence the equation of curve y = Exz +

is symmetrical about y-axis and it will not because intersect the curve g — y? = 2 it is symmetrical about

X-axis.

47.

(c) Given equation of curve

x = 12(t + sin tcos t),y = 12(1 + sin t)? Differentiate w.r.t 't ',



dx
— =12(1 + cos? t —sin? t)

dt

dx dy .

T 12(1 + cos 2t) and P 24(1 + sin t)cos t

d 2(1+sint)xcost 2(1+sin t)cost

dy _ 2 ) |« yeos t_
dx 1+ cos 2t 2cos? t

48. (c)y2=x(2—x)2=>y2—x3—4x2;—4x
d d 3x“—8x +4
:>2ydy—3x gy tao X2 TOTE

dx 2y

[dy 3—8+4 1
= |— e

dx P 2 2
~ Equation of tangent at Pis: y — 1 = — % (x—=1)
>x+2y—3=0

_ 2
Using y = 3Tx in (1), we get: (32_x) =x3 — 4x? + 4x
=4x3 - 17x>+22x—9=0
which has two roots 1,1
(Because of{ii) being tangent at (1,1) ).
17 17 9

Sum of 3 roots = < rrd root = i 2= "

Then y=3—_%=§:,Qis(2 3)
, . )

49. (b) If two curves intersect each other orthogonally, then the slopes of corresponding tangents at the point
of intersection are perpendicular.
Let the point of intersection be (X1,y1).
Given curves:
“=9A09 —y)
and x> = A(y + 1)
Difterentiating w.r. tox both sides equations (i) and (ii) respectively, we get

dy dy 24 2x4
2 =—9A—:><—) =_a __n
x dx dx (x1,91) 94 e 94
dy dy 2Xq 1
d2x=A—>= = —= =1
an x= dx ( )(X1 y1) A M2 =
4x? )
mim, = 1$9?—1$4X1_9A

Solving equations (i) and (ii), we find y; = 8
Substituting y; = 8 in equation (ii), we get x? = 9A
From equations (iii) and (iv), we get A = 4

50. (d) Given: curvey —e®” +x =0=>y =" —x
Differentiate w.r. t x, we have

d
.-.—y—exy[x —+y- 1]—1

ddx d
y y xy xy
2 2. . -1
:gx Ix xe*” +y-e ] o
e —
:—y-(l—xexy)=yexy—1=>—y=y

dx dx 1—xeXy



ye*Y-1 1

1-xX¥ 0

. d
But for vertical tangent =0
dy

1
>1—-x-eV=0=2e"=-
X
This equation is satisfied at point (1,0).
51. (d) The equation of the given curve is y = ﬁ, x # 3. The slope of the tangent to the given curve at

any point (x,y) is given by Z—z = ﬁ
-1

(x—3)?

For tangent having slope 2 , we must have 2 =

1
:>2(x—3)2=—1:>(x—3)2=—§

which is not possible as square of a real number cannot be negative.
Hence, there is no tangent to the given curve having slope 2.

52. (d) (a) Given, x = acos® 6 and y = asin® 6.
On differentiating x and y both w.r.t 8, we get

X
Frim 3acos? 6(—sin 8) = —3acos? Osin 6
and Z—: = 3asin? fcos 6

dy
~dy 7 3asin® fcos &  sin 6 can 0
“dx %~ “3acos? Gsin @ cos O o0

a6

. . dx

= Slopeofnormal at the point 8 = 28— (d_y)9=%

-~ (57w, —
~ \dy/dx/,_n (%

9_4 (dx)(9=ﬂ/4)
-1 -1 1
~ —tan (m/4) -1
(b) It is given that x = 1 — asin 6 and y = bcos? 0

On differentiating x and y w.r.t. 8, we get

W d e et Y _ & cos?
—5 = 2511 —asin 0] = acosBanddQ—de[bcos 0]
= 2bcos 6(—sin ) = —2bcos Osin 0

d
- dy_ﬁ_—Zbcos Osin 6 2D p
“dx =T —geos@  a ol

de -
= Slope of normal at the point 8 = > is

-1 -1 —a

@, e ?

So, both (a) and (b) are not true.
53. (c) Solving the two equations, we get x?y = xy > xy(x — 1) =0=>x =0,y = 0,x = 1.




54.

55.

56.

Since y = 0 does not satisfy the two equations. So, we neglect it. Putting X = 0 in the either equation, we

gety = 1. Now,

: : : . 1
putting X = 1 in one of the two equations we obtain y = e
. 1
Thus, the two curve interset at (0,1) and (1,5).

Now,x2y=1—y:>x2(d_y)+2xy:_(z_z)

d 2x d d 1
= ﬁ - _xzjll = (é)(m) = 0and (dic])(l 1/2) -7
The equations of the required tangents are
y—1=0x—-0)andy—1/2=1/2(x—1)
>y=1landx+2y—2=0
These two tangents intersect at (0,1).

b)y~x+y=e*
Difterentiating w.r.t. x, we get
d
1 +d_§c]: e*y [y+x—] :>—(1 xe) =ye® -1

dy ye*¥-1 dy
Y _ SRV :
ix - 1-xo® © dx , as tangent is parallel to Y-axis

This holds, whenx = 1landy =0
(c) Given: tangenty = 4x — 5

~ Slopem = 4

Curve y? = px3 +q

= dy _3 dy 3pxx?
Y ax px* dx 2y
(dy> 3p(2)*
> | — =
dx (2,3) 2(3)
= 4 = =P [using (i)]
>p=2

On putting the value of p = 2,x = 2 and y = 3 in equation (ii), we get, (3)2 =2X (2)3 +q
216+q=9=>q=-7,So,p=2andq=-7
(c)x®*—3xy?+2=0
differentiating w.r.t. x: 3x% — 3x(2y) 2 — 3y? = 0
d_y 3x? —3y
dx 6xy
. d
differentiating w.r.t. x = 3x?2 d—z + 6xy — 3y? ﬁ =0
dy ( 6xy )
> = = —
dx 3x% —3y?
x“-3y

_ 3x%-3y? 6xy )_
Now, product of slope = oxy X (3x2_3y2 = -1

and 3x%2y —y3—-2=0

= they are perpendicular. Hence, angle = m /2
57. (a) Let my and m,, be slope of curve y = x? and 6y = 7 — x3 respectively.



58.

59.

dy dy .
Now,y=x2=>a=zx=>(—) =2iem =2

dx (1’1)
and6y=7—x3:>6d—y:—3x2:>d_y:_§x2:__x2

dy 1 dx 1 dx f

= —S(1)?=—i =—=

(dx)uﬁ) 7D 2 M2 =Ty
..... 1
..... =2,—==-1

m;m, >

(c) Given x = at?,y = 2at
. . . d
Note: When tangent to the curve is perpendicular to x-axis, then d_i =
d d d d dt 2
Now,—x= 2 atand 2 = Za,So—y=—y £
dt dt dx dt  dx 2at
1 1
>-=0so,t==—=0
t o0
So, the point of contact will be

x=a.(0)2=0andy = 2a.(0) =0

(b) Given curve is x = 3t2 4+ 1
. dx _ et
S
Second curveisy = t3 — 1
dy
o — = 3t2
((ijt d d 1
y y t
n—=—=X—=3t)Xx—==
dx dt dx 6t 2

But from (i) when x = 1
wehave 1 =3t24+1=23t?2=0=2>t=0

~Whenx=1thent= 01~ =0
dx

Hence, slope of the tangent to the curve = 0
60.
(c) Point P satisfies the equation of curve.

Let abscis a of point P is @ then y = a — a?.



Y4y=4+kx

V(1/2, 1/4)

' A(0, 4)

Slope of tangent at P = Slope of line AP

a—a?—4
(1- 2x)|(a,a_az) =(1-2a0)=—
>a=422
Takea = —2 = P(—2,—6)
. 6 s
Slope of PV = 4— ==
E+2 2
61. (a) The given curves areax? + by* = 1
and a;x% + by? =1
. dy dy ax
From (i) 2Zax + Zbya =0= o oM (say)
.. dy dy ax
From (i) 2a,x + 2b;y ——= 0= — = — ﬁ = m, (say)
Since the curves are orthogonal, mjm, = —1

: <_—ax)<—ﬁ)——1:>a x? = —bb,y?
by by 1 1y

Solving (i) and (ii) we get (a — a;)x* = (b — b)y*>
Dividing by(iii), =2 = 221

aaq bb1

62. (b) f(x) = Vx(7x — 6) = 7x3/2 — 6x1/2
3

1
fl(x)=7 ><§x1/2 -6 ><Ex‘1/2




63.

64.

66.

When tangent is parallel to x axis then f'(x) = 0
21,1/2 _ 3,-1/2 _ 21 -3

or, —X 3x 0 or > Vx NS

or,’7x =2>=>x= %

( )Puttingx =0iny=e*+x*wegety=1

..... i The given point is P(0,1)
,dy
=eX +x2—=2e?* +2 =>[ ]
y e X dx e X dx

-~ Equation of tangent at P to equation (i
y—1—(x—0)=>2x—y+1—0
= Required distance = Length of 1 from (1,1) to equation (ii).
2-1+1 _ 2
=i
(b)y = cos (x +y)

o :_y_ —ci d_y}
" o= —sin (x+y) {1 + I
o Ay sim(x+y) 1

o :E__1+sin(x+y)__§
=sin(x+y)=1,socos(x+y)=0

= L from (i), y = 0 and (x +y) = 2nm + >

Tangent at (g, O) ISX+ 2y = %

2 i X
65. (c) We have y* = 4a (x + asin a)
Difterentiating w.r. to x, ZyZ—z =4a [1 + cos ﬂ

Since, the tangent is parallel to x - axis, Z—i =0
This gives
X X X
4a(1+cos —)=0:>cos—=—1:>sin—=0
a a a
=~ From (i) y? = 4a(x + 0) = y? = 4ax, which is the required locus.
(b)



e p————— T L L Ll )

(fza _21)

y = (x +2)? — 21 = Vertex is (—2,—21)
Alsoy=x2+4x—17:>3—z=2x+4
5 3
= Slope of tang;nt at (5’ — Z)'
= —=2X-= 4 =09: = -1
m I > + ) 9:0=tan"" 9
~ angle by y-axis = - — tan! 9 =cot™! 9
67. (d) The equation of the given curve is y = 4x3 — 2x°
d
2~ 1247 - 10x*
dx
Therefore, the slope of the tangent at point (x,y) is
12x% — 10x*.
The equation of the tangent at (x,y) is given by
Y —y = (12x%2 — 10x*) (X — x)
When, the tangent passes through the origin (0,0), then X =Y =0
Theretore, eq. (i) reduce to

—y = (12x2 = 10x*)(—x) = y = 12x3 — 10x°
Also, we have y = 4x3 — 2x°



12x3 — 10x° = 4x3 — 2x° ~ 12x3 — 10x5 = 4x3 — 2x°
=2>8x°-8x3=0=>x"-x3=0
>5x3(x?-1)=0>x=0,%1
When, x = 0,y = 4(0)3 —2(0)> =0
When, x =1,y = 4(1)3 - 2(1)°> =2
When, x = =1,y = 4(—1)3 — 2(-1)°> = -2
Hence, the require points are (0,0), (1,2) and (=1, —2).
68. (b) Solving the given equations, we have, y* = x and x* =y = x* = x.
orx*—x=0=2x(x3-1)=0=>x=0,x=1
Therefore,y =0,y =1
i.e., points of intersection are (0,0) and (1,1).
dy dy 1
Further y? =xﬁ2ya= 1=>E=E
and x? =y$2—z=2x.
At (0,0), the slope of the tangent to the curve y* = x is parallel to Y-axis and the tangent to the curve
x% = y is parallel to X-axis.

= Angle of intersection = g

At (1,1) slope of the tangent to the curve y* = x is equal to % and that of x2 = yis 2.

1
t 9—2_5—3:>0—t ‘1(3)
R ] it A A v

69. (b) Giveny = keX*. The curve intersects the y-axis at (0, k)

If 6 is the angle at which 1 the given curve intersects the y-axis, then

X
A

> X

T k? -0
_— S p— A — -1 2
tan(2 9)_1+0.k2_k = 0 = cot™" (k°)
70. (b) Given curve is x3/2 + y3/2 = 2q3/2



71.

73.

T4.

BRI Y — o @ o
”2\/;+2\/;dx_00rdx_

vy
Since the tangent is equally inclined to the axes,
dy _ g, _¥X _Vx_
dx—il:.... o \/?_il or 5= 1

'\/_—\/_"x/_>0\/§>0]

Putting \/_ \/E in (1), we get

2x3/% = 2a3/% or x3 = a3,

Therefore, x = a and, so, y = a.

(c) Let r be the radius of the sphere and Ar be the error in measuring the radius. Then,
r = 9cm and Ar = 0.03cm

Let V be the volume of the sphere. Then,

4 dv dv
V = —nr3 = — = 4nr? :( ) = 41 X 9% = 324n
3 dr dr/ —o

Let AV be the error in V due to error Ar in r. Then,

dv
AV = aAr = AV = 324w X 0.03 = 9.72mcm3

Thus, the approximate error in calculating the volume is 9.72mcm?3.
72.
Ar .
(b) — X 100 = k (Given)
4 dv

V=§7Tr3 :>a=4nr2

dv
AV = e X Ar = AV = 4nr?Ar

kr k
= AV = 4nr? — = AV = 4713 —

100 100
AV x 100 dr® 100 = 3k%

= X = X =
4/37r3 100 °

(a) Let f(x) =x1/3 = f'(x) = %x‘2/3
Ax

Now f(x +Ax) — f(x) = f'(x) - Ax = )
We may write, 0.007 = 0.008 — 0.001, taking. x = 0.008
and dx = —0.001.

0.001
we have £(0.007) — £(0.008) = — -7y
= £(0.007) — (0.008)/3 = i
: - T 3(0.2)2
0.007) = 02 — ot _ 02— — = 2
= = U.a— “7120 120
£(0.007) = 3(004) 120 120

Hence (0.007)Y/3 = 120

(b) Consider f(x) = x> — 7x% 4+ 15 = f'(x) = 3x? — 14x
Let x = 5 and Ax = 0.001

Also, f(x + Ax) = f(x) + Axf'(x)

Therefore, f(x + Ax) = (x3 — 7x? + 15) + Ax(3x? — 14x)



75.

76.

7.

78.

79.

= £(5.001) = (53 — 7 x 52 + 15) + (3 x 52 — 14 x 5)(0.001)
(as X = 5,A%, = 0.001)

= 125 — 175 + 15 + (75 — 70)(0.001) = —34.995
(d)+wA=mnr?=log A=1log m+2log r

AA Ar
:Kx100=2><7>< 100 =2x0.05=0.1%

(d) Let Ax be the change in x and AV be the corresponding change in V.

Itis given that — X 100 = 2{7F = V = x3 = =% = 322

dv 2X
AV—d—XAX=>AV_3X2AX$AV—3X X ——

100
= AV = 0.06x3
Thus, the approximate change in volume is 0.06x3m3.

() Let f(x, ) = (x* +3y")"/®
Taking x = 4,Ax = —0.08and y = 2,Ay = 0.1

Differentiating (1) w.r.t. X, treating y as constant,

1
sl =c (x2 + 3y*)~5/5(2x)

= 2(16 +48)75/6 = g X275 = i and differentiating (1) w.r.t. y treating X as constant,

Af 1
“ay =g TNy
_12(8
( )(64) 5/6 = 16(2)7° =
..... Af Af 1
..... df_A_ dx+—ydy——4
_ 001 N 0.1 0466
3 2

~{(3.92)? + 3(2.1)*}/® = f(4,2) + df = 2 + 0.466 = 2.466
(c) Given error in diameter = +0.04
KX Error in radius, r = +0.02

1

2
1

x —0.08 + > x 0.1

..... i Percent error in the volume of sphere

4
or g (5”7"3) 36r
=—Xx100 = ——=Xx 100 =—x 100
|4 ST T
3 X (£0.02)
=70 X 100 = £0.6
(c) Let radius of spherical balloon = r
After increasing 0.2%, radius = r + r X 22 _ 100z
100 1000

4
Original volume = Eﬂr3

3
4 (1002
and New volume = -7 (— r)
3 1000

1002 \3
..... i Increased volume = —T[ —7r) —-nr
37 \1000



80.

81

82.

4, (1002)3 )
= 3™ \1000
Zmr3[(1.002)3-1]

< % increased in volume = *—————Xx 100
=Ttr
3

= (1.006 — 1) x 100 = 0.006 x 100 = 0.600 = 0.6%
(b) Since, length of the given wire = 22m
Let xm length is used in equilateral A and rest for the square

Let side of an equilateral A = a and side of'a square = b

3
now, total area = %az + b2

V3 22 — x)?
4 16
dA \/§+1 22
- = = - = —
dx “\2x978/ " 8
4/3+9\ 11
>X|— || =—
36 2
a=x/3
_[11/2 <1)_ 66
@=\3r0 3 4349
36

. (C) f'(x) = (x — 3)n1—1(x _ 5)n2—1(n1 + nz) (x _ 5n1+3n1)

nitn,
Option (c) is incorrect since

forny =3,n, =5
f1(x) = 8(x = 3)*(x = 5)* (x = 3) minima at x = 2
(b) Given differential equation is
(x + 1)dy —ydx = e**(x + 1)?
dy y
I il e3*(x + 1)?
dx 1

ILF. = ef Pax — e—fm — g~log (x+1) —
x+1




Solution is shown below
yxIF=[QxI -Fdx+c
y i e3*(x + 1)dx

x+1 (x + 1)
eSx
Y =—+*c
(x+1) 3

Put x = 0,y=§,then,c= 0
3x
So,y=%(x+1)

. . d
Differentiate w.r.t. x é e3*(x +2)

Put 2 =0
dx

x=-2

Again differentiate w.r.t. X

d’y

W =e x(3x + 7)

dZ

_dx32] =e®>0

. (b) Here surface area of a cuboid is = 2(lb + bh + lh) and surface area of a closed hemisphere is 3rr?

_ 2

Surface area 76x2 + 3mr? = constant (K)[76x3 + 3nr? = K]r? = K37—:x

1
2

(K= 76x?
"= 3n
Volume of cuboid is 1.b.h. and volume of hemisphere is %nr‘?’

2
V =40x3 + §nr3

2 (K- 76x?
V=402 om(——o—

3
2

3
1
dV—lZO 2+2 3 (K — 76x2 5(—76(2x)>
dx Y T3\ T 3 3
1
av _ 2 2 3(K-76x*\z (-76(2x) _
Put S = 0= 120x% + 27 2(1 = ) ( o )_0
- 120 ,  152x k — 76x%\2
=73 3
1
45 k — 76x%\2 40
> — = _
19° T\ T 3n i
1
45 k —76x%\? (45)2 ,  k—76x?
5—x=——) =([—) x2=z——
19 3 19 31

(45)2 ., X (19)2
> | — = > — = |—
19) ¥ T 727 \45



84.

85.

19

r 45
x®2—4x -2, VxE€ (—1, 3_;/ﬁ)
(@) F() = o
—x24+2x+2, Vxe€E (T’Z)
f'(x) when x € (—1,3_;/ﬁ)
f'x)=2x—4=0=>x=2
f'(x) =2(x—2)= f'(x) is always |
f(2)=2
f(=1)=3
) =Y 1) when x € (32, 2)
f'(x)=—-2x+2
fr(x) ==2(x—-1)
f'(x) =0whenx =1
f(1)=3

absoluteminimum value =

V17-3
2
absolute maximum value = 3

Vi7-3 Vi7+3
Sum =

+3=
(c) Required triangle PQR with given sides.

2 2

a=20—-2x%b=10+x?%c =10 + x?

S = at+b+c =20

Use Heron's formula to find area of triangle.
A\/s(s —a)(s—=b)(s—rc¢)

= 1/20(2x2)(10 — x2)(10 — x2)

= 2v10,/x2(10 — x2)2 = 2v/10|x(10 — x?)|

20 —2x°



= 2v/10]|10x — x3|
Let A = 24/10(10x — x3)
dA dA
— =2V10(10 - 3x?) > — = 0= x% = —
dx dx
Therefore 3x? = 10
86. (b) Given function is f(x) = |2x2 + 3x — 2| + sin xcos x
sin 2x
fl) =12x - D(x+2)| +

Now, differentiate w.r.t'x'

4x + 3 + cos 2x lSx<1
1) = 2 )
—(4x + 3) +cos 2x 0Sx<§
In0<x< % Putx = 0in f'(x).
=>f'(x) <0
In%SxS 1, Putx=%inf’(x) then cos (1) > 0.
=>f'(x) >0
So, f(x) local minima at x = % and local maxima at x = 1.

Therefore, f (5) = £(1) = 3 +3 (1 + 2cos 1)sin 1

2 2
87. (a) Given, equation of ellipse be % + y: =1,a>2

(acos 0, 2 sin 6)
0
: P(a,0)
el
(acos 0,-2sin )
v

Area of triangle PQR is A.

1
A= Ea(l — cos 0)(4sin 8) = A = 2a(1 — cos 68)sin 0
Diff. wrt.' 0.



dA

yr i 2a(sin? 8 + cos 6 — cos? 6)

dA

=5 = 0= 1+cos 6 —2cos? 6 =0

cos 8 = 1 which is not possible because of multiple of nr.
2

-1
Now,cos@=7:>9=?

Again, differentiate w.r.t. .

@A = 2a(2sin® 8 in 6)

dZHZ = zal 4Zsin Sin

a4 < 0 and maximum for 8 = Zn
aoz 3

Now, put the value of 8 in the value of 4.

3v3

Amax = ——a=6V3=a=4
From equation ellipse b = 2.
Take, e = 1—b—z=§.

a 2

88. (b) From the graph of the given function, note that
f(x) Z0forallx € Rand f(x) =0,ifx =0 _

- =g -y === -

:
A

Y!
Therefore, the function f has a minimum value 0 and the point of minimum value of f is x = 0. Also, the
graph clearly shows that f has no maximum value in R and hence no point of maximum value in R

89. (a) For 0 < x < ~; [cos x] = 0
Hence, f(x) = 1 for all (O, g]



90.

91.

92.

93.
94.

95.

Trivially f(x) is continuous on (0, g)

This function is neither strictly increasing nor strictly decreasing and its global maximum is 1 .

(b) f(x) =sin 2x —x = f'(x) = 2cos 2x — 1
Therefore, f'(x) = 0 = cos 2x 2%
S>2x=Zor—Z=ox=-2or2

3 3 6
=>f(—z) —sin(—7r)+z=E

2 2 2

=19 =on (-F)+5= 745
= ()= (3)-5=% -1

T /s T
:f(i) =Sil’l(7'[)—§=—§

Clearly, g is the greatest value and —g is the least.

Theretore, difference = % + g =7

1
Inx dy X377 Inx1 1-logx
Dlety=—"o5——=-=% =
( ) y x dx x2 x2
. ay
For maxima, put e 0
1—1Inx
>———=0>x=e
X
d?y xz(—%)—(l—ln x)2x
Y dx2 (x2)2
d?y
Atx =ewehave—=< 0
dx?

: : 1
~ The maximum value at X = eisy = -

Now

(d) Let f(x) = x* — 62x% + ax + 9 = f'(x) = 4x3 — 124x + a It is given that function fattains its

maximum value on the interval [0,2] at x = 1.

>4—-124+a=0=>a=120
Hence, the value of a is 120 .
(c) It is a fundamental property.

(b) Lety = x*°(1 —x)7°

d
> % = 25x24(1 — x)7*(1 — 4x)
For maximum value of y, Z—z =0

=>x=011/4=x=1/4€ (0,1)

Alsoatx =0,y =0,atx=1,y=0,andatx=1/4,y >0

(b) The diagonal = R
Thus the area of rectangle
1 R?2

==XRXR=—
2 2



96. (a) Let x, ¥ be two numbers such that x + y = 3 = y = 3 — x and let product P = xy? thus P = x(3 —
x)% =x3% —6x2% +9x

. - dpP
For a maxima or minima = =0
dp d?p
Thus — = 3x%2 — 12x + 9 and — = 6x — 12
dx dx?

Now,Z=0=3x>—12x+9=0=x =13,
dzp dzp

Thus (ﬁ)x=1 = —6and (ﬁ)m =6

Thus P is maximum whenx =1 =y = 2

So, P =1.2%2=4.
97. (a) Let the given points are

(50 + «,0) and (0,50 + a)

= equation of line is

50 (50 +a)—0) 50

Y= 50+ @) = G cgg &~ G0+ @)
2y—0G0+a)=(-Dxx-0)>x+y=50+a
Lett = xy* =t =y*(50+ a —y)

dt (50 + a)4

dt—4350+ 5yt => —=0=
dy—y( a) — S5y o y c

1
:»x=(50+a)-§=>y=4x

98. (a) For real roots (@ — 6)? =4 x3(a+3) =0
L€ (—00,0]U[24,0) =A
We have 3x2 + (a —6)x + (a+3) =0
Let roots are p and q
Now F =p?+q¢>=(p+q?*—-2pq
_a*—18a +18
= 1 5
F'=§(2a’—18)=0=a’=9€A

99. (a) y(x) = ax® + bx? + cx + 5 is passing through
(—=2,0) then 8a —4b + 2c =5

y'(x) = 3ax? + 2bx + ¢ touches x-axis at (—2,0)
12a—4b+c =0

acc. to question

y(=2)=0
y'(=2)=0
y'(0) =3

again, forx = 0,y'(x) =3 =>c =3
Solving eqs (i), (i1) & (i) a = _%, b= _%
= y'(x) = 3ax? + 2bx + ¢

ory'(x) = —%xz —zx +3



y(x) has local maxima atx =1 = y(1) = %

100.  (b) Wehave, A+B ==
V3 —tan A

1+ +/3tan A
Let Z = tan A - tan B. Then,

Vv3—tan A +/3tan A—tan? A

Z =tan A - =
1+ +/3tan A 1+ +/3tan A
A2
:>Z=\/§x—x,wherex=tan A
1+/3x
dZ (x +V3)(3x - 1)
=5 —=—
dx (1 +/3x)2
1
ﬁ)_'\/g-

2
x # —/3 because A + B = /3 which implies that x = tan A > 0. It can be easily checked that % < 0 for

T
.'.B=§—A=>tanB=

daz
For maxZ,E =0>x=

1 : : 1. 1
X=7 Hence, Z is maximum for x = HFhe tan A = For A=m/6.

For this value of X, Z =§
101. (d) Let f(x) = 4x® — 11x* + 8x — 5Vx € R
= f'(x) =12x* —22x + 8
fl(x)=0
=2(6x2—11x+4) =0
>6x2—8x—3x+4=0
= 2x-1)Bx—-4)=0

~ . . . . 1 4
~ function is decreasmg mi\-,-

2’3
102. (d) Given an ellipse x* + a®y? = 25a*& hyperbola
x? —a%y? =5.
Here, ' a ' is the minimum distance between the curves y = e*&y = log, x
These two curves are symmetrical about the line y = x.




Then, m = 1.

Let point P(xy, Y1) on the curve y = e*&Q(x,,y,) on the curve y = log x. Take, y = e*
Differentiate w.r.t. x,

Y _ x

I = @ loayy =™

Pute** =1=x; =0,theny; =1

So, y, = 0, similarly, slope of curve y = log, x is shown below

dy 1 1

dx X1 (x2,32) X2

Put—=1,x, = 1
X2

Here, P(x1,¥2) = (0,1)&Q(x;,y,) — (1,0).
Distance between PQ = /(0 — 1)2 + (1 — 0)2 = V12 + 12

Put @ = V2 in the equation of ellipse.
X2 X2 y?
x*2+a’y?=25a*>—=+y*=25>—+=—==1
Y Ca Y 50 ' 25
ity e2 =S _hi 425 _25_ 1
Eccentricity, e = pr i 1 T
Equation of hyperbola is x* — a?y? = 5.
2 2
= x? —2y? =5 -2 -1

> ()
Here, a, = V/5,b, = \E
C2

Eccentricity of hyperbola, e, = =

az

2

5
a3+b: S+35 3
es = = =

a2 5 2

. : 1 3 1
According to question, ef = b%eZ = 5= b? x 3> b? = 3

Required value = a? + # =2+3=5
108. (b) f(0) =sin 0 =0, f(0*) - 0*
£(07) = lim,_,o-sin (x? — 3x) = lim,_,sin (h? + 3h) - 0*
Thus, f(0%) > £(0) and f£(07) > f(0).
Hence, x = 0 is a point of minima.
104 (d) Volume of cylinder, (V) = mr?h;
Surface area, (S) = 2nrh + 7r?

N S — mr?
= =
2mr X

..... S—nr r 1
o iV = qr? [ oy l =3 [S — nr?] = > [Sr — mr3]
Now, Differentiate both sides, w.r.t'r'
dv 1
— = =[S — 3nr?]

dr 2



Now, circular cylinder will have the greatest volume, when

dv _ )
T 0=>S=3pr
= 2nrh + r? = 3nr? = 2nrh = 2nr? > r = h
105. (d) Let one side of quadrilateral be x and another side be y so, 2(x +y) = 34
or, (x +y) =17
We know from the basic principle that for a given perimeter square has the maximum area, so, X =y and
putting this value in equation (i)
17
X =y = 7
Area=x-y=£><£=@= 72.25
2 7 2 4

106. (a)

sin 2x 5 {(sin x + cos)? — 1}

Letf(X)=m—

sin x + cos x
y2-1 .
=2 (T) where y = sin x + cos x

Let ¢p(y) = ﬁ(%), and g(x) = sin x + cos x

We have, g'(X) = cos x — sin x.
For max or min. g'(x) =0=>tan x =1
= x = m/4. For this value of x.

F(X) < 0. Thus, g(x) is max. at X = /4 and hence the domain of g(x) is [1, V2] i.e. y lies between 1 and
V2

Now, ¢'(y) = vVZ (1 + y—lz) > 0 for all y € [1,v2].

That is ¢(y) is increasing for all y € [1, V2]

Thus it attains the greatest value at V2 and is equal to V2 (

2?1
) =1

Hence, greatest value of f(x) on [0,7/2] = greatest value of ¢(y) on [1,vV2] = 1.

107. (c) Note that the given function is not differentiable at x = 0. So, second derivative test fails. Let us
try first derivative test.
Note that 0 is a critical point of f. Now to the left of 0, f(x) = 3 — x and so f'(x) = —1 < 0. Also to the
right of 0, f(x) = 3 + x and so, f'(x) = 1 > 0. Therefore, by first derivative test, x = 0 is a point of local
minima of f and local minimum value of f is f(0) = 3.



108. (a) % = %(x4 —2x%241) =4x% —4x =4x(x* - 1)

For max. or min, Z—z =0=24x(x>2-1)=0
eitherx =0orx = %1
x = 0 and x = —1 does not belong to E, 2].
2 2

37321= 12x? —4:(%)){_1 =12(1)2-4=8>0
- there is minimum value of function at x = 1
s minimum value is
y(H)=1*"-2(1D*+1=1-2+1=0

109. (b) Let f(x) = (x2 — 2x + 7)e(4x*~12x*~180)
fl(x) = o (4x3-12x%-180x+31)
forx € [-3,0] = f(x) <0
f(x) is decreasing function on [—3,0]
The absolute maximum value of the function f(x)
isatx =—-3=>a=-3

110. ()~ iix?2>0.—x2<0

»» the maximum value of y = —x? is 0 . This value is attained when x = 0 € [—1,1]



EXERCISE - 2

1. (b) Let each side be X and area, A = ?Xz

Since, each side of an equilateral triangle expands at the rate of 2cm/s.

d V3
= (d—)t() = 2cm/sand A = TXZ
On differentiation, we get;
dA V3 _ dx
—= —2Xx— =1
a4 Kot 0

V3
=Tx2x10x2=10\/§cm2/s

2. (b) Suppose the angle between floor and the ladder be 8. PQ = ycm and QR = zcm
So, sin 8 = % = y = 500sin 6

and cos 0 = — = 7z, = 500cos 6

. 500
Y _

Now e 10cm/s

=~ 1.i500cos 8 — =10

dae 1
Therefore, — =
dt 50cos 0

When Z = 2m = 200cm

dg__ 1 _10_10 1
dt_SOX:R_x_ZOO_ZOra/S

1

3. (b)Giveny = x5

S L5 5D 00)=2(0) 22 =0
dx 5 dx 5 dx

4. (c) Since, the equation of given curve is 3x% — y? = 8 and equation of given line is x + 3y = 8
Sy=- g + g. So, slope of given line = — %
Therefore, slope of the normal to the curve = —%

After differentiating curve equation 3x% — yz = 8 w.r.t. x, we have 6x — 23’% =0

dy

Therefore, slope of normal to the curve = ﬁ
dx

1 y

3x 3x

Cael
Now,—(%) = —§:>y:x
After putting y = x in 3x? — y% = 8, we get
3x* —x* =8> x =12
When x = 2,3(2)2—y?=8=>y =42
When x = =2,3(-2)2—y?2=8=y =12
So, the equation of normal at (£2, £2) is given by

1
y— (42) = —3[x— (*2)]



Hence,x +3y +8 =0
(d) Since, given curves are Cy:ay + x* =7 and Cp:x3 =y
After differentiating w.r.t. x in both curve equations, we have

d d 2x d
y y x_dy

a+2x=0=—=—— dx=3x2
(& -2 _
For Cl'(dx)(l'l) =—=m

As, the curves cut orthogonally at (1,1)

Therefore mym, = -1 = (_:2) 3=—1=>a=6
- — A Y _ 4.3
(a) Since, y = x 10 => T 4x

Here, Ax = 2.00 — 1.99 = 0.01
So,Ay=Z—ZXAx=4x3 X Ax
=4x23x0.01 =32x0.01 =0.32
Hence, the change in y is 0.2
(a) Since, equation of given curve is
y(1+x?)=2—-x
After differentiating w.r.t. x, we get

d
y(0+2x)+(1+x2)d—2:=0—1

= 2xy + (1 +x2)a= —liis o= —

As, the curve crosses x-axis
So,0(1+x?)=2—x
[From eq. (1)]

dy —1-2X0 1
Now (2) =i s
dx (2,0) 1+2 5

. 1

So, slope of tangent = — -

Hence, equation of tangent of the curve at (2,0) is
. 1
givenbyy — 0 = _E(x - 2)
>5y+x=2
8. (d) Since, the equation of given curve is y = x3 — 12x + 18
After differentiating w.r.t. xz—z = 3x? — 12
As, the tangent is parallel to the X-axis
So,(22) =0=3x2 —12=0 = x = +2
dx
Whenx =2,y=23—-12%x2+18=2
When x = =2,y = (=2)3 —12(-2) + 18 = 34
Hence, the required points are (2,2) and (—2,34).
(b) Since the equation of given curve is y = e?*

dy
> —=2e%
dx ¢

)



10.

11.

12.

13.

14.

e Ay
Now, i.i (E)(O,l) = 2¢% = 2 = Slope of tangent

So, equation of tangentis: y — 1 = 2(x — 0)
sy=2x+1

As tangent meets X-axis

Therefore, 0 =2x+1=>x = —%

Hence, the required point is (— %, 0)

(byx =t*+3t—8,y = 2t* — 2t — 5at (2,—1)
St 4+3t—8=2

2t2 -2t —5=-1

On solving eqs (i) and (ii) we get t = 2
Now & = - 220 [ ]
dx dx/dt 2t+3
(c)x>—=3xy*+2=0
differentiating w.r.t. x :

dy
3x2 — 3x(2y)—=—3y2 =0
x x(y)dx y

s d 3x2-3y?
=2 =2 nd3x2y —y3-2=0
dx 6xy

differentiating w.r.t. x
dy dy dy
=322 46 —32—=0:>—=—(
x dx +oxy Y dx dx 3

Now, product of slope = 3x2-3y2

6xy

- they are perpendicular.

Hence, angle = /2

(b) =~ f(x) =2x3+9x* +12x — 1
o f'(x) = 6x% + 18x + 12

+

=6(x?+3x+2)

For decreasing function f'(x) < 0
=>6(x+1Dx+2)<0

~ f(x) is decreasing in [—2, —1]

6xy

=37
3x2%-3y? % _( 6xy ) -1

(d) Since, f(x) = 2x + cos x So, f'(x) = 2 —sin x

Hence, f(x) is an increasing function.
(a) Since, y = x(x — 3)?
After differentiating w.r.t. x, we get

dy 5
g—x-Z(x 3)+ (x—3)

)

)



=3x2—-12x+9=3(x-3)(x—1)

Hence, y = x(x — 3)? decreases for 1 < x < 3.

15.

(b) Since, f(x) = 4sin® x — 6sin? x + 12sin x + 100

So, f'(x) = 12sin? xcos x — 12sin xcos x + 12cos x

= 12cos x(sin® x —sin x + 1)

As1—sin x > 0andsin® x >0 ~sin? x —sin x+1>0

Therefore, f'(x) > 0,ifcos x > 0=>x € (—%,g)

~ f(x) is increasing it x € (—g,g) and f'(x) <0,

. 3
1fcosx<0:>xe(g,7n)

31

So, f(x) is decreasing if x € (g,—)

2
T T 3T
as(3m)eGs)
Hence, f(x) is strictly decreasing in (g, n).
16. (c) ~ f(x) = cos x

= f'(x) = —sin x < O for all x € (0,%)

So, f(x) = cos x is decreasing in (O, E)

17. (a) Since, f(x) = tan x — x
After differentiating w.r.t. x, we get
f'(x) =sec? x—18So, f'(x) >0,Vx ER
Hence, f(x) is always increases

18. (c) Since, f(x) = x* — 8x + 17
After differentiating w.r.t. x, we get
fl(x) =2x—8Asf'(x)=0=>x=4
Here, f''(x) =2 > 0,Vx
Hence, x = 4 is point of local minnima and minimum value of f (x)
fA)=M4x4)—-B8x4)+17=1

19. (b) f(x) = x® — 18x% + 96x = f'(x) = 3x* — 36x + 96
S f'(x)=0=>x2—-12x+32=0>x=84
Now, f(0) =0, f(4) = 160, f(8) = 128,f(9) = 135
So, smallest value of f(x) is 0 at x = 0.

20. () f(x) = 2x3 = 3x% — 12x + 4
= f'(x)=6x>—6x—12=6(x*—x—2)=6(x—2)(x+ 1)
For maxima and minima f'(x) = 0
“6(x—2)x+1)=0=>x=2,-1
Now, f""(x) = 12x— 6
Atx=2,f"(x)=24-6=18>0
Atx=-1f"(x) =12(-1)-6=-18<0
~ X = —1 local max. point

21. (b) Since, f(x) = sin x - cos x = %sin 2x



22.

23.

24

25.

After differentiating w.r.t. x, we get
f'(x) =%-cos 2x.2 = cos 2x

As f'(x) = 0= cos 2x=0=>x=§
Now, f""(x) = :—xcos 2x = —2sin 2x

So, [f"(0)]a=pss = —2sin (2-5) = —2<0

. . ~ .
Hence, - 18 point of maxima

T 1 . T 1
and f (5) = 3sin (2-5) =3
(d) Since, f(x) = 2sin 3x + 3cos 3x
After differentiating w.r.t. x, we get
f'(x) = 6cos 3x —9sin 3x
So f""(x) = —18sin 3x — 27cos 3x
= —9(2sin 3x + 3cos 3x)

y (5T _ 5_7t _ . 5_7t
As f' () = 6cos (3 xZ) - 9sin (3 x )
— 6cos 2% — 9sin 2F — 6 (21 +5) - 9sin (21 +7)
= 0bcCos > Sin > = 0cCos /A ) Sin T >
=-9=%0
(b) Since, y = —x3 + 3x2 4+ 9x — 27
After differentiating w.r.t. x, we get
Slope of the curve = Z—z =—3x*+6x+9

2
and =% = —6(x — 1)
2
Now, =2 =0=—6(x—1)=0=>x=1>0
d3

As==2=-6<0
dx

Hence, the maximum slope of curve is given by
d

(—y> =-3(12)+6(1) +9 =12
dx (x=1)

(b) Since, f(x) = x*

Suppose y = x* . log y = xlog x

After differentiating w.r.t. x, we get

1L x(l) + log xSo,Z—z = (1 + log x)x*

X

y dx
Now,z—z=0=>(1+logx)-xx=0
Slogx=-1=>x=el=21

e
: : 1
Hence, f(x) has a stationary point at x = -

1\* 1 . _r
(c) Lety = (;) = log y = xlog (;) = log y = —log x differentiating w.r.t.x

I g4 oY g
ydx—( 0g x) Ix = y( og x)



26.

27.

28.

29.

d’y  dy y
:@——a(1+logx)—;

d*y y
=>W=y(1+logx)2—;

d?y /1\* " 1

7= (3) arrogn ETCTE))

For maximum valuez—z= 0=>-y(1+logx)=0
=>1+logx=0(+y+#0)=>logx=-1
>x=e—1=>x=1/e

2 2
Also [%]x=l = el/e (1 + log é) — e(/etD)
— el/e(l _ ll:)g e)Z _ e1/e+1 — _el/e+1 <0

So, x = 1/e is a point of local maxima.
Hence, local maximum value y = (e)'/¢.

(d) f(x) = tan™* ( Ltsin x) =tan~! (tan (g + g))

1-sin x
n x dy 1
Slope ofnormal=%=—2
dx
iy (rD) =23
4m 2 2
:y—E=—2x+?:y=—2x+?

This equation is satisfied only by the point (O, 2?”)

1—nr

2
S=x2+nr2:5=( ) + r?
_ 2

dsS 2(1—nr)(—n)+2 +7T r+2 0
> —= _— > — —_— =
T r > > r

2 2
>r= =X = =>x =2r
T+ 4 116+ 4
X
(c) We have y = oSy

Aty-axis,x =0=>y =1

On differentiating, we get

dy (x*=5x+6)(1)— (x+6)(2x —5)
dx (x? —5x + 6)2

% = 1 at point (0,1) - Slope of normal = —1
Now equation of normalisy —1 = —1(x — 0)

>y—1=—-x=>x+y=1- (l 1)satisfyit.l

2’2
(d) We have
Total length=7r+7r + 76 = 20



20— 2r
0 r
A = Area = — X tr? =l‘r29 =11‘2(
21 2 2

=>2r+r6 =20=>0 =

20-2r
=
A=10r —r?

For A to be maximum

dA
d—=0=>10—2r=0=>r=5

r
dZA— 2<0
drz
s~ Forr =5 A is maximum
From (i)
=220 _1_ 95 4=2xn(5)?=25s5.m
5 5 2T

30. (c) Eccentricity of ellipse =

N[RN -

Now,—§=—4=>a=4><—=2:a=2
2 - 22(1—p2y=ga2(1-1) = 3 _
We have b* = a“(1 eZ—aZ(l 4) 4><4 3
-~ Equation of ellipse is:X:+y?= 1
. .. X 2y
Now differentiating, we get:z+?Xy'=0
3x



Slope of normal = 2 .. Equation of normal at (1, g) is

y—5=2x-1)=>2y—-3=4x—4iisdx-2y=1
xz+xi2 1 2
31. (c) Here, h(x) = x_% = (x _;) +x__%

Hence, —2+/2 will be local maximum value of h(x).

whenx—§>0

..... 2
silx——+—==2V2

X x—-=
X

Hence, 2v/2 will be local minimum value of h(x).
32. (c) Let curve intersect each other at point P(xq,y;)

9x% + by*=16

Since, point of intersection is on both the curves, then
2 _
yi = 6xq
and 9x% + by? = 16
Now, find the slope of tangent to both the curves at the point of intersection P(x4,y1)
For slope of curves:

; d 3 .. d 9x
curve (i): (é) ) =my; = 5, curve (ii): (d—z) =m, = _ﬁ
CGerys 1 (x1,91) 1

Since, both the curves intersect each other at right angle then,



7x4 X1
m1m2=_1$ byz =13b=27)7
1 1

N | ©

~ from equation (i), b = 27 X % =
33. (d)

AEEEeaAsSEAnEEENSeaAsEEEE R EDeEEEEREw

)

Volume of cone

V ==nr2h (ii)

S = inon—1%) > 2 = Lo a2

For maxima/minima,

dv 1

) —_ — 2 =

- =0=2m(9-3h") =0

>h=+V3=>h=1+3
a?v _ 1

Now; — = ~m(~6h)

dh22
d
Here, ( 4 <0

dhz)at h=vV3
Then, h = v/3 is point of maxima
Hence, the required maximum volume is,

1
V=zm9- 3)V3 = 2V3rm
34. (b) Since, the equation of curves are
y =10 — x? (D)
y=2+x? (ii)



35.

36.

37.

Adding egs. (i) and (ii), we get
2y =12=>y =6
Then, from eqn (i)
x =2
Differentiate equation (1) with respect to x

2o 2= (Z—Z)(m) = —4 and (%)(_2,6) =4

Differentiate equation (ii) with respect to x

d d d
_y=2x:(_y) = 4 and (—y> =—4
dx dx/ 2,6 dx/ -2
—_(=H-®) ) _ -8
At (2:6)tan 0 = (1+(—4)X(4)) T 15
4)-(-4) 8
At(=2,6),tan 0 = "o —- = — ¢
8
~ |tan O] = —
ltan 0] = 77

(d)y=x3>+ax—>b
Since, the point (1, —5) lies on the curve.
>1+a—-b=-5

>a—b=-6
Y _ g2 4y _
Now, dx—3x +a:(dx)atx=1—3+a.

Since, required line is perpendicular to y = x — 4, then slope of tangent at the point P(1,—5) = —1
~3+a=-1

>a=—4

>b=2

~ the equation of the curve is y = x3 — 4x — 2

= (2, —2) lies on the curve

d)y =f(x) =x> —x* —2x
d

:»—y=3x2—2x—2
dx

f(H)=1-1-2=-2,f(-1)=-1-1+2=0
Since the tangent to the curve is parallel to the line segment joining the points (1, —2) and (—1,0)
And their slopes are equal.
-2-0
2

=>3x?—-2x—-2=
-1

>x=1—
x 3

Hence, the required set S = {_?1, 1}
(c) f(x) = ax® + bx* + cx3

< ax® + bx* + cx3>
2+ 3
X
f'(x) = 5ax* + 4bx3 + 6x2
= x?(5ax? + 4bx + 6)
Since, x = *1 are the critical points,



38.

39.

“f'(1)=0>5a+4b+6=0
f'(-1)=0=>5a—4b+6=0
From eqns. (1) and (i1),
b=0anda=—§f(x) =_?6x5+2x3
f'(x) = —6x* + 6x% = 6x2(—x% + 1)
=—6x’(x+1(x—1)

|
~ f(x) has minima at x = —1 and maxima at x = 1
(3) Let f(x) = ax®>+ bx*+cx+d

f(=1) =10 and f(1) = —6

Solving equations (i) and (ii), we get

_1,.35
Tyt T
,_3 __9

_4'(;_

= f(x) =alx®—3x>—-9x) +d
f'(x) =%(x2—2x—3) =0

=>x=3-1

+ |

_I
-1

Local minima exist at x = 3
(d) Given that
. . . 7T 71-

f(x) = 3sin* x + 10sin3 x + 6sin? x — 3,x € [_E'E
f'(x) = 12sin3 xcos x + 30sin? xcos x + 12sin xcos x
= 6sin xcos x(2sin? x + 5sin x + 2)
= 6sin xcos x(2sin x + 1)(sin x +2) =0

T T

= =__101_
X=7%02

| e
s ' 0
e |



40.

41.

42.

. . s
Decreasing in (_E’O)
(3) Given equation x°(x3 —x2 —x + 1) +

x(3x3 —4x2-2x+4)—-1=0

> -DE-D+E-DE-1DBx-1)=0
> -DE-DE>+3x—-1)=0
> x-1)2x+1D)E>+3x—1)=0
Take,(x —1)2=0,x=1,x+1=0,x = —1,
flx)=x>+3x—-1
f'(x) =5x*+3=0

Therefore, three distinct roots are 1, 1, and -1.
(45)Given function f(x) = 2x? — log, x.
differentiate w.r.t.x.

1
f) = ax =~
Take f'(x) =0
:>4x—§=0:>4x2—1=0:>x=i%.
According to given interval (0, a) and (a, 4), a must be positive.
1 1
Then, x = > So,a = >
Let point p(h, k) on parabola y? = 4ax.
point (8a,8a — 1) - (8x3,8 x5 —1) > (43)

1—3_k:>k2 6k+8=0
k 4—h N
k = 2,4

satisty point p(h, k) on equation of parabola k* = 2h
So, p(h, k) = (8,4)
Equation of normal at p(y — 4) = —4(x — 8)
>y—4=—-4x+32>4x+y =36

- + 4 1
= — —_—=

9 36
Here,a = 9,8 = 36

So,a+f =9 +36=45
x3—x*+10x—-7, «x<1

(c) Given function f(x) = {—Zx Flog, (b2 —4), x>1
Putx =1, then f(x) =1—1+10—7 = 3

Forx <1,f(x)=x3—x%?+4+10x—7

f'(x) =3x%—2x+10

When put any value then f’(x) > 0 and it is increasing similarly, for x > 1, f(x) = —2x + log, (b* — 4)

ff(x)=-2<0

it is decreasing

so,—2 +log, (b? —4) <3
log, (b2 —4) <5

b* —4 <32



43.

44

b* < 36

b<+6

Required interval of b is [(—6,—2) U (2,6)].
(11) Let f(x) = (x + 1)(ax + b)

1=2a+2b
f'(x) =(ax+b)+a(x+1)
1= (Ba+b)
>b=1/4a=1/4

(x +1)2 . x 1
fO)=—7F—=>f()=5+3
At (a,a + 1),

(a + 1)?
a+1 ==———7r——-,a > —1

a+l=4=a=3
normal at (3,4),m =2y — 4 = —%(x —-3)=>2y+x=11
aty = 0,x = intercept = 11
(a) Let f(x) = x —sin 2x + %sin 3x
For max; f'(x) =0

5
f'(x) =1 — 2cos 2x + cos 3x=0:’x=z,
~ f"(x) = 4sin 2x — 3sin 3x
i (%n) <0= (5%) is point of maxima
And f" (%) > 0. So % is point of minima

Now £ () =%+ 3+

ol A

EXERCISE - 3

(c) Given that g(u) = 2tan™! (e%) —%

1, - T (1 T
~g(—u) =2tan"! (e™) — - = 2tan 1 (e_u> -3
= 2cot™ () == =2 [E —tan™! (eu)] _I

2 2 2

T
=m—2tan"! (e*) —= == —2tan"! (e*) = —g(w)

----- 2 2
~ i.ig is an odd function.
u
Also g'(u) = 2¢ > 0,Vu € (—o0, )

1+e2u
= g is strictly increasing on (—o0, 00).

(©) Let, f(x) = Biy O — ;)

= Liff(0) =Y 2(x—a) =2nx — (a; + ay ... ... +a,)

ar+ar+--+a
= 2nx — 2nA where A = 2—"2——1"

n
ffx)=0=>x=A. Again f"(x) =2n>0



3. (b) Obviosuly, f is increasing and g is decreasing in R. Hence,
f(g(a* = 2a)) > f(g(3a — 4))
or g(a® — 2a) > g(3a — 4)
(~ f is increasing)
ora’—5a+4<0or(a—1)(a—4)<0orac€ (1,4)
4. (b)Let f(x) =ax®+bx*+cx+d
Then, f(2) =18 >8a+4b+2c+d =18
fA)=-1=>a+b+c+d=-1
f(x) has local max. at x = —1
=>3a—2b+c=0
f'(x) haslocal min.atx =0=>b =0
Solving (i), (i1), (iii) and (iv), we get

1 17
flx) = Z(19x3 —57x +34) = f(0) = -

Also f'(x) = 2 (x2 = 1) > 0,Vx > 1
Also f'(x)=0=>x=1,-1
f"(-=1)<0,f"(1) > 0 = x = —1is a point of local max. and x = 1 is a point of local min. Distance

between (—1,2) and (1, f(1)), i.e. (1,—1) is V13 # 2v/5

5. ()2 =x
Equation of tangent at Py (x1,y,) is ¥ — ¥, = x7(x; — x1)

= x5 —x3 =3x2(x, —x;) = x2 + x2 + x;x, = 3x2

=2x2 —xx, —x2=0>x, = —2x;

Similarly, x3 = —2x, = 4x;

X4 = —2x3 = —8x4

Xop = _22n—1x1

3+ Y+ Y3 e Y2p)

=3 +xS+xd+ i Hxi 3 + 20
L (=8)" 1) :

= x; +2n=—x—1(82"—1)+2n
—-8—-1 9

ey + Vo + Va4 Yoy = — (ﬂ)3 (20" — 1) + (2?71),

3
Now put n = 30 and x; = 2 then
3

2
Y1+ Vs +ys+ Ve =—<—) (2180 — 1) + 20

3
— 183 _
>95=_2 8+200r5+(2 8)=20
27 27
—~5k=20=>k=4

6. (c) Given,y = 3sin 68 - cos 6

183

d

% = 3[sin O(—sin ) + cos 6(cos )]
d
% = 3[cos? 6 — sin? 8] = 3cos 26

and x = esin 6 = Z—Z = e%cos 6 + sin fe?



10.

dx 9(sin 6 + cos 0)

— = e’ (Sln CoS

lol} (cos? 2 o)
.. . a4y 3cos 260 __ 3(cos® 6-sin“ 0

Dividing (i) by (ii) ax ef(sin O+cos 8)  ef(sin H+cos 0)

dy 3(cos 8 +sin 8)(cos 6 — sin 60)

dx ef(sin 0 + cos 0)
dy? _3(cos 6 —sin 0)
dx ef

. . . d
Given tangent is parallel to x-axis then d—z =0

0= 3(cos 8 —sin 0)

0
e
orcos 8 —sin 8 =0 = cos 8 =sin 0
tan T
=>tan f =1=tan 0 = 2 :,9=Z

(c) f(x) = (sin® x — 1)™(2 + cos? x)

f'(x) =n(sin? x — 1)1 -sin 2x(2 + cos? x)

+(sin? x — 1)™(—sin 2x)

= (sin? x — 1)1 .sin 2x[n(2 + cos? x) —sin? x + 1]
= (sin? x — 1)" 1 - sin 2x[2n + (n + 1)cos? x]

Now sin? x — 1 < 0Vx and 2n + (n + 1)cos? x > 0Vx
.'-f'(g—h) > Oandf'(§+h) <0ifn—1iseven

= f(x) has local maxima at x = % if n is odd

Again f' (g - h) < 0and f' (g + h) > 0ifn —1is odd = f(x) has local minima at x = %ifn is even

b) Consider the function f(x) = ——— in the interval 1, o).
x3+200
43
Since the derivative f'(x) = % is positive at 0 < x3/400 and negative at x > V400, the function

f(x) increases at 0 < x < /400 < 8 it follows that the largest term in the sequence can be either a; or
ag. Since a; = 49/534 > ag = 8/89, the largest term in the given sequence is

_ 49
7 7 54 )
. f(x?)—f(x)
() im0 050
Using L.H. Rule
"(x%) - 2x — f'(x 2xf'(x?
=1imxﬁ0f( ) , L )=limx_)0#—1=0—1=—1
f'(x) f'(x)

(d)
Let g(t) = 2t3 — 15t + 36t — 25

t=2 =3




11.

12.

13.

14.

g'(t)= 6t% — 30t + 36 = 6(t?> — 5t + 6)
=6(t—2)(t—-3)=0=>t=23
For2<t<4
I O)min =9B)=2%x27-15%Xx94+36%x3—-25=2
Also 2 + |sin t| = 2
Henceminimum ¢(t) = 2

(b) If £ (x) = xV/%, then f'(x) = — [x¥/*(1 — In )]
f is decreasing if x > e and f is increasing if x < e.
Ase<3<4<5<6<7

(a) The graph of y = 2 — [x? 4+ 5x + 6] is drawn in the adjacent figure. Clearly f(x) will have maxima at
x=—2onlyifa’?+1=>2>|a| =1

b f'(x)>0ifx>0and g'(x) <0ifx =0

Let h(x) = f(g(x)) then h'(x) = f'(g(x)) - g'(x) < 0ifx =0
~ h(x) is decreasing function

~h(x) <h(0)ifx=>0

~ f(g(x)) = f(g(0)) = 0

But codomain of each function is [0, o)

~f(g(x))=0forallx>0
- 1(g(x)) = 0

(d) r must be an even integer because two decreasing are required to make it increasing function.
Lety=r(n—r)

: n-1 n+1 . . n . .
When n is odd, 7 = — - or—- for maximum value of y When n is even, r = 2 for maximum value of 'y



2 2
. n2-1 . n :
~ Maximum (y) = — when n is odd and ” when n is even.

15. (b) f(x) = (a® — 3a + 2)(cos? x/4 —sin? x/4) + (a — V)x +sin 1
= f(x)=(a—1)(a—2)cos x/2+ (a—1)x +sin 1

S fl(x) = —%(a — 1)(a - 2)sin ;+ (a-1)

, (a=2)  «x
:>f(x)=(a—1)[1— smi]
If f(x) does not possess critical points, then f'(x) # 0 for any x € R

= @-1[1-“2sin I # 0foranyx € R
sa#land1—(Z2)sin2=0

2 2
must not have any solution in R.

=>a#*1and Sin§=£is not solvable in R
Fora=2,f(x) =x+sin 1
~f'xX)=1+0 ]
>a#*land|la—2|<2=>a#1land—-2<a—-2<2
>a#*land0<a<4=a€(0,1)U(14).

EXERCISE - 4

:>a¢1and|af—2|>1[

1. (5) Given a cone with angle tan~?! Z
‘ 9_3_1‘
an _4_h
dV_6
e 1 9 3
— — 2l — —h3tan2 =_7T 3=_7T 3
V—3nrh 37rh tan- 6 48h 16h
dv 3w 312 dh 6 (dh) 2 b
> — = —" . — = = | — e —
at 16 dt at)_, ~ 3x/hr




Now, § = nrf = 1—27‘[h2

Differentiate w.r.t. both sides.

dS 157 dh

dt 16 dt
2($) — 5m2/h
at)_, m~/hr

2. (195) Given function is
y = 5x? + 2x — 25
Diff. w.r.t. x both sides, y’ = 10x + 2
Satisty point P(2, —1)
Vp = 22
Therefore, tangent to curve at P

y+1=22(x—2)

y =22x — 45
BT
y=%'X=X
Q (@a,b)
Z—i} =3x%—-2x+1
o
d_z =3a%2—-2a+1

Q
Hence, 3a® —2a + 1 = 22

Hence, 3¢ —2a—21=0
3¢ —-9a+7a—21=0
Ba+7)(a—3)=0

Here, a = _?7,3

Here, curveis b = a® —a? +a
a=3,b=21

|2a +9b| = 195

at a = —7/3 tangent will be parallel
Therefore, it is rejected.

3. (0.2)



4.

=T

tan 0=1/2

2 1T 1 3 1L 01 0L B X R L B L Jd L J

Given that water is poured into the tank at a constant rate of 5m*/ minute.

dv

s — = 5m3 ;
It m°/min
Volume of the tank is,
1
V= §7rr2h
where 7 is radius and h is height at any time.
By the diagram,
tan 6 = o 1
an 0 = =3
Differentiate eq. (i) w.r.t.' t ', we get
dV_ 1( ) drh_l_ 2dh)
at 3\ gt dz
Putting h = 10,7 = 5 and d—: = 5 in the above equation.
75mdh _dh 1 )
5=——=—=—m/min.
3 dt dt 51
k ! k 1 0.2
=5 —_= = — = — =
T 57 5

x%-2y

(1)« Slope of the tangent =



dy x*-2y
ddx; X
y _
dx+xy_x

de
LF. = el ¥ = e2nx = 42

Solution of equation y - x? = [ x - x?dx
4
X

4 —
D(-2)=—+C=>C=—
9

. X
Then, equation of curve y = — — —
€4 y 4 4x2

Since, above curve satisfies the point.
Hence, the curve passes through (+/3,0).
=>V3a=V3=a=1

5. (2) Let radius of base and height of cylinder be 7 and h respectively.

'-'---.Il'lih-‘-‘.‘
-

2

2 —=9
r +4

Now, volume of cylinder, V = nrh
Substitute the value of 7% from equation (i),

veah(o-") o v opn— T3
T 4 -t Ty

Differentiating w.r.t. h,

v _ 3,
dh T a”"

For maxima/minima,



av

—=0=>h=vV12
dh ,

a<v 3
andﬁ=—zﬂh

. <d2V> <0
.o _2
dh heviZ
= Volume is maximum when h = 2+/3
>mV3=2V3=>m=2
(2) g + % is of the form y + % where y + % = 2 and equality holds fory =1
~ Min value of function occurs atg =1lie,atx =2
(19) Given curve is, y = —=
dy _ (x*=3) —x(2x) —x*-3
dx (x%2 —3)2 (x%2 —3)2
dy _at-3 1
dx (a.p) (0(2 - 3)2
3(a?+3)=(a?-3)?>
— 2_3-_2
And,ﬁ—a2_3$a 3_B
1
>a=130= ii
(2) We have

2_
=
sz

=6

3
=09.
a
= =
B

y>—9xy+2x =0
nowy’=5y4d—y—9x3—z—9y+2=0

x
or;i—z(Sy‘L —9%) =9y —2
Q _ 9y-2
dx  5y%-9x

= 0 (for horizontal tangent)

y = % = Which does not satisty the original equation M = 0.
Now 5y* — 9x = 0 (for vertical tangent)

5y*(9y —2)—9y° =0

y*[45y — 10— 9y] =0

y =0 (or) 36y = 10y = =

y=0=x=08& === (0,0) and (x,=)
N=2andM+N=2

. (18) Given curve is
y=2x*+x+2



Differentiate w.r.t.x,

dy
— =4x+1
dx x

Assume, loordinate P(h, k)
Equation of line PQ is,

1
yok= g
Satisty, Q(6,4) in above equation.
nh—k=— -

k 4h +1 (6=h

> @h+1)(4-k)+6—-4=0

Given curve also passes through point P(h, k).
Now, satisty point P. Then k = 2h% + h + 2
Put the value of k in eq. (i)
(4h+1)(4—2h*—h—-2)+6+h=0

= 4h®* —3h*+3h—-8=0

>h=1k=5
Here, Point P is (1,5)
10.
11 0 0
NowareaofAOPQwillbe=51 1 5|/=13
d dl 684
w3 — 24y _ w_ 2
(4)~y*=8x=3y"——=8="=—7
2 _ _12x? dy _ —24x
Also, y* = 12 — =>2ydx——a2




dy —12x
= — =
dx  a?y

(_12x)( 8 ) = —1iL[+ Intersect at right angles ]

azy ﬁ



