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MATHS

JEE (MAIN AND ADVANCED MATHEMATICS)
FOR BOARD AND COMPETITIVE EXAMS

APPLICATION OF DERIVATIVES

1. Find the rate of change of total surface are of a right
circular cone wur.t. radius . (Cone angle remain constant

), when radius=5 cm.

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_qqfOYzSz49qH

2. The total cost C(x) in rupees, associated with the
production of x units of an item is given by

C(z) = 0.05z% — 0.01z> + 20z + 1000.  Find  the

marginal cost when 3 units are produced .

° Watch Video Solution

3. If a ladder which is 10m long rests against a vertical
wall. If the base of ladder slides away from the wall at 1
m/s then how fast is the top of the ladder sliding down

along the wall when the base is 6 m from the wall ?

° Watch Video Solution



https://dl.doubtnut.com/l/_qqfOYzSz49qH
https://dl.doubtnut.com/l/_1EvQKSOLrKLQ
https://dl.doubtnut.com/l/_F02JTjz7Hc9N

4. A balloon is rising vertically from a level field ,

suppose an on-looker sees it rising at 0.14 rad/min.
™ .

when 0 = 1 (when the on -looker is 500 m away from

the launch spot ), how fast is balloon rising ?

° Watch Video Solution

5. The volume of a spherical balloon is increasing at the
rate of 20 ¢m®/sec . Find the rate of change of its

surface area at the instant when radius is 5 cm.

° Watch Video Solution



https://dl.doubtnut.com/l/_F02JTjz7Hc9N
https://dl.doubtnut.com/l/_xy5iaz4sPP9Y
https://dl.doubtnut.com/l/_wCqstrs4YXQE

6. A water tank has the shape of an inverted righ
circular cone with its axis vertical and vertex lowermost
. Its semi-vertical angle is tan~!(0.5) . Water is poured
into it at a constant rate of 4 cubic meter per hour .
Find the rate at which the level of the water is rising at

the instant when the depth of water in the tank is 2 m.

o Watch Video Solution

7. Show that the function f(z) = 2z + 3 is strictly

increasing function on R.

° Watch Video Solution



https://dl.doubtnut.com/l/_TZA2QYrPzd2d
https://dl.doubtnut.com/l/_ZtenZPZmpq93
https://dl.doubtnut.com/l/_y80szwm2PAU9

8. Show that function f given

1
flz) = E:c5 —3z* +122° 4 4z, 2 € R

increasing on R.

by

stictly

° Watch Video Solution

9. Prove that function given by f(x)=sin x is

(i) Strictly increasing in ( — %, g)

3
(ii) Strictly decreasing in (%, ;)

o Watch Video Solution

10. Find the intervals in

f(z) = 42® — 452° + 168z — 16 is (i)

which

Strictly


https://dl.doubtnut.com/l/_y80szwm2PAU9
https://dl.doubtnut.com/l/_JTS18sXJCLQp
https://dl.doubtnut.com/l/_vidOYiY5kOR8

increasing (ii) Strictly decreasing

° Watch Video Solution

1. Find the equation of tangent to the curve

y = ° — z , at the point at which slope of tangent is

equal to zero.

° Watch Video Solution

12. Find the point at which the tangent to the curve

y = +v4x — 3 — 2is vertical ?

o Watch Video Solution



https://dl.doubtnut.com/l/_vidOYiY5kOR8
https://dl.doubtnut.com/l/_7pzXsNn35gwk
https://dl.doubtnut.com/l/_52ruFNDI1IIT
https://dl.doubtnut.com/l/_ZVlgpyeepDBr

13. Find the equation of all the line having slope equal

to 3 and being tangent to the curve 22 + 3* = 4

° Watch Video Solution

14. Find the equation of tangent and normal to the

4
3

curve :c% + y3 =32 at the point (8,8) .

° Watch Video Solution

15. Find the equation of tangent to the curve by x =

t? +t+1,y=1t>—t+ latapoint wheret=1

o Watch Video Solution



https://dl.doubtnut.com/l/_ZVlgpyeepDBr
https://dl.doubtnut.com/l/_wXEwSpwWrwgu
https://dl.doubtnut.com/l/_9fqqV0ZHHzUa

16. Find the equation of tangent to the curve xy = 16

which passes through (0,2) .

° Watch Video Solution

17. Find out square root of 4.01 using differential .

° Watch Video Solution

18. Find the approximate value of f(3.02) , where

f(x) = 3z® + 5z + 3.

o Watch Video Solution



https://dl.doubtnut.com/l/_9fqqV0ZHHzUa
https://dl.doubtnut.com/l/_sIIWaJy12wl5
https://dl.doubtnut.com/l/_NZg3XIR3h1ik
https://dl.doubtnut.com/l/_74Fvh1w2Uwue

19. Find the approximate change in the volume V of a
cube of side one metre caused by increasing the side by

40% .

° Watch Video Solution

20. Find maximum and minimum values , if any , of the

function f given by f(x) =2* + 1, z € R.

o Watch Video Solution

21. Find the maximum and minimum value of f if any of

the function f(z) = | — 1|,z € R.

[ o |


https://dl.doubtnut.com/l/_rhUN6Xg4dX0a
https://dl.doubtnut.com/l/_KAajD4QHfktG
https://dl.doubtnut.com/l/_TCiKUNdfKdAr

[ & Watch Video Solution ]

22. Find the maximum and minimum values , if any , of

the function f given by f(z) = 3 — |z

° Watch Video Solution

23. Find all the points of local maxima and minima of
the function f given by

f(z) = sinz — cosz, z € [0, 27]

o Watch Video Solution



https://dl.doubtnut.com/l/_TCiKUNdfKdAr
https://dl.doubtnut.com/l/_vUgASz3373VH
https://dl.doubtnut.com/l/_9L2rMgTv3X2y

24. Find all the points of local maxima and minima of

the function f given by f(z) = 4a® — 122% + 12z + 10

° Watch Video Solution

25. Find the points of local maxima and minima of the

function f given by f(z) = 2 — 122> 4+ 362 + 5.

° Watch Video Solution

26. Find the points of maximum ( local maximum ) and

minimum ( local minimum ) of the function

flz) = 2> — 3z — 92 ?

[ o |


https://dl.doubtnut.com/l/_QCHj3NUhzMUP
https://dl.doubtnut.com/l/_2AiYhP6xGvVM
https://dl.doubtnut.com/l/_Y1gwMytSbwOZ

[ & Watch Video Solution ]

27. Find the maximum and minimum values of any of

the function f given by f(z) = z*,2 € R.

° Watch Video Solution

28. Find the maximum and minimum values of the

function y = z°,inz € [ — 2, 3]?

o Watch Video Solution

29. f(z) = 2x* — 62® + 62 + 5 GRT Yad & fav

ITAA AR R s & a4t fdg30 &1 5 Hifay|


https://dl.doubtnut.com/l/_Y1gwMytSbwOZ
https://dl.doubtnut.com/l/_hz8KeluFYQil
https://dl.doubtnut.com/l/_aYxgye4RRNX8
https://dl.doubtnut.com/l/_sXV4aZwegsFG

° View Text Solution

30. Find the extrema points of

f(z) = 3zt — 423 — 362> + 28

° Watch Video Solution

31. g HIfFU 6 v 2P & 3ichid Hgdq IHYs ard od
it S Y B ofgp Y e oy 3mef et 2

o View Text Solution



https://dl.doubtnut.com/l/_sXV4aZwegsFG
https://dl.doubtnut.com/l/_ckemuNXF8EfX
https://dl.doubtnut.com/l/_9X4oxoGlQela

32. Find the shortest distance of the point (0, ¢) from

the parabola y = a:2, where) < ¢ < 5.

° Watch Video Solution

33. Find the absolute maximum and absolute minimum
vlaues of a function f given by

f(z) = 22 — 152° + 36z + 3 on the interval [0,6] .

o Watch Video Solution

34. Show that for the curve y = be®/?, the subtangent

is of constant length and the subnormal varies as the


https://dl.doubtnut.com/l/_4kLuQn5qw9jh
https://dl.doubtnut.com/l/_CLrclmYloE5k
https://dl.doubtnut.com/l/_22yhE1mN4EpB

square of ordinate.

° Watch Video Solution

35. The curves z° — 3zy? = a and 3z’y — y° = b,
where a and b are constants, cut each other at an angle

of

° Watch Video Solution

36. Show that 2sinx+tanx=3x, where 0<x< 11/2

o Watch Video Solution



https://dl.doubtnut.com/l/_22yhE1mN4EpB
https://dl.doubtnut.com/l/_PFHhT0ppLO21
https://dl.doubtnut.com/l/_Rd6LgvZrTpam

37. Use the function f(z) = z7,z > 0, to determine

the bigger of the two numbers e"andn®.

° Watch Video Solution

Try Yourself

1. The formula giving the altitude y(m) in terms of time t

( seconds ) of an object moving vertically is
Y = Yo + vot — 16t%, where Yo is initial altitude and v
is initial velocity .

If yo =8 and vy = 48m /s , what are the altitude ,

velocity and acceleration of the object when t=2s ?

r. Y |


https://dl.doubtnut.com/l/_taFGmYqKFCfU
https://dl.doubtnut.com/l/_43NcER3uFzPH

{ = Vvald vidcO S501utiori |

2. The vessel is filled with 1000 litres of water at 8 a.m.
The volume of water in this vessel at t hours after it is
filled is observed to be v(t = 1000 — 200t + 5t%. What
is the rate of change of volume (i) at 8:a .m. (ii) at noon

(12:00 p.m.)?

° Watch Video Solution

3. A manufacturer's total cost of production ( in Rs.) of x
things is f(z) = 1000 + 10~ '%z*. What is the marginal

cost when 1200 things are produced ?

° Watch Video Solution



https://dl.doubtnut.com/l/_43NcER3uFzPH
https://dl.doubtnut.com/l/_KLp4NK8ZpcNf
https://dl.doubtnut.com/l/_QNA7k3EsLElX

4.The total revenue ( in rupees ) received from the sale
of X units of LCD is given by
R(z) = 1000z> + 50z + 10. Find the marginal revenue

, when 10 units of LCD is sold.

o Watch Video Solution

5. Consider a police going 60km/hour sees speeder to
be going 20 km/hour away from him when x=0.8 km and

y=0.6 km. Find the original speed of speeder at that


https://dl.doubtnut.com/l/_QNA7k3EsLElX
https://dl.doubtnut.com/l/_TyQ9hyl6D1g0
https://dl.doubtnut.com/l/_1nV1xncvPifd

time ? (see the diagram)

Police /,',

° Watch Video Solution

6.2 m 318 BT ATGHT 6 m 3 fosTell & WH A ¥ 5 km/h Hi

THH A1 A Ieldl | 39D BRI I aHarfl & gfg Hl R
o1 I |

o Watch Video Solution



https://dl.doubtnut.com/l/_1nV1xncvPifd
https://dl.doubtnut.com/l/_FtgTSqnrj5Hd
https://dl.doubtnut.com/l/_CqVLYCQjzhWU

7.Volume of a cube is increasing at the rate of 9cm® /s
if the length of its side is equal to 10 cm than at what

rate its surface area is increasing?

° Watch Video Solution

8. A stone is dropped into a well and progressive waves
are moving in circles at a speed of 6cm per second . At
the instantt when the radius of circular wave is 15 cm,

how fast is enclosed area changing ?

o Watch Video Solution



https://dl.doubtnut.com/l/_CqVLYCQjzhWU
https://dl.doubtnut.com/l/_IX26pYpS2FNM

9. Show that f(z) = [z], ([] implies greatest integer

function ) is increasing function on R.

° Watch Video Solution

1
10. Show that f(z) = = is a decreasing function on

(0, 00).

° Watch Video Solution

11. Prove that funciton given by
(i) f(x) = z?is

(a) Strictly increasing in z € (0, co)


https://dl.doubtnut.com/l/_5wHrn67BV4xW
https://dl.doubtnut.com/l/_34E5b6mfmx36
https://dl.doubtnut.com/l/_dzLbTysFxr4W

(b) Strictly decreasing in z € ( — o0, 0)
(i)  f(x) =tanxz is  strictly increasing in

7 7
T € (mr — E,mrqt E),wheren e 1.

° Watch Video Solution

12. Find the interval in which the function f given by
f(z) = 2> — 2z + 3is
(a) Strictly increasing

(b) Strictly decreasing

o Watch Video Solution



https://dl.doubtnut.com/l/_dzLbTysFxr4W
https://dl.doubtnut.com/l/_SuJQGltbg9m4

13. Prove that f(z) =tan !(sinz + cosz),z >0

T

f(O, 4> is increasing function

° Watch Video Solution

14.Find the slope of tangent to curve 'y=x+2log x at x=1.

° Watch Video Solution

15. Distance between the points on the curve
4x® 4+ 9y*> = 1, where tangent is parallel to the line 8x =

9y, is less than

o Watch Video Solution



https://dl.doubtnut.com/l/_H8D1t1Y4VfJI
https://dl.doubtnut.com/l/_O2OBvVL5eJJO
https://dl.doubtnut.com/l/_wGwRIIv9DaXB

16. Find the point at which the tangent to the curve

3 5
y = gx‘r’ — §w3 — z has its slope equal to -3

° Watch Video Solution

$2 2

17. Find pints on the curve 9 + ?;—6 = 1 at which the

tangents are (i) parallel to x-axis (ii) parallel to y-axis.

o Watch Video Solution

18. Find the equation of a line having slope is equal to

2
2,which touching the curvey + ~ 3 = 0

.Y l


https://dl.doubtnut.com/l/_wGwRIIv9DaXB
https://dl.doubtnut.com/l/_wjK2eH9V9Soq
https://dl.doubtnut.com/l/_L8UXrI65uwBT
https://dl.doubtnut.com/l/_Kjxmt7jqrusL

[ @ \Watch Video Solution ]

19. Find the equation of the tangent to the curve
x—7
z — 2)(x — 3)

Yy = ( at the point where it cuts the x-

axis.

° Watch Video Solution

20. Find the equations of the tangent and the normal
to the curve z2/3 +¢?/3 =2 at (1, 1) at indicated

points.

o Watch Video Solution



https://dl.doubtnut.com/l/_Kjxmt7jqrusL
https://dl.doubtnut.com/l/_heCgXUnYekCr
https://dl.doubtnut.com/l/_kckNvVug9HLA

21. Find the equation of tangent to the curve given by

s
x = 2sin®t, y = 2cos® ¢ at a point where t = B} ?

° Watch Video Solution

22, The normal to the curve
z = a(cos @ + Osinf),y = a(sinf — O cosH) at any 6

is such that

o Watch Video Solution

23. Prove that the segment of tangent to zy = ¢’

intercepted between the axes is bisected at the point at


https://dl.doubtnut.com/l/_VXHoghecAcvY
https://dl.doubtnut.com/l/_r7ljppVHyY49
https://dl.doubtnut.com/l/_dBMTMyZNqzct

contact .

° Watch Video Solution

24. Find the equations of tangent to the curve y = z*

which are drawn from the point (2,0).

° Watch Video Solution

25. Find the approximate value of /36.6.

o Watch Video Solution



https://dl.doubtnut.com/l/_dBMTMyZNqzct
https://dl.doubtnut.com/l/_x8HH3Is9vGLj
https://dl.doubtnut.com/l/_a7jJxxGoHTb9

26. If the radius of a sphere is measured as 9cm with an
error of 0.03 cm, then find the approximate error in

calculating its volume.

° Watch Video Solution

5
27.Find the approximate value of sin(l—g) :

° Watch Video Solution

28. Find the maximum and minimum value if any, of the

function f given by f(z) =5 — |z — 1|.

o Watch Video Solution



https://dl.doubtnut.com/l/_uNB5nHWUnQux
https://dl.doubtnut.com/l/_pDJJs900Jsm4
https://dl.doubtnut.com/l/_9E125848dLe0

29. Find the maximum and minimum value if any, of the

function f given by f(z) = z° — 5.

° Watch Video Solution

30. Find the points of local maxima and minima of the

function f(z) = z* — 4z.

o Watch Video Solution

31. Find the points of local maxima and local minima of

the function f(z) = 2z — 3z® — 12z + 8.

S l


https://dl.doubtnut.com/l/_9E125848dLe0
https://dl.doubtnut.com/l/_wiAgzExNzBwO
https://dl.doubtnut.com/l/_AdVgJUTgRvIR
https://dl.doubtnut.com/l/_QP1R70lMUSoz

[ @ \Watch Video Solution ]

32. Find the maximum , minimum values of following
functions ( using graphical approach)
(@y=|z|,z € R

(b)y = |sinz|,z € R

° Watch Video Solution

33. Find local minimum value of the function f given by

flz) =3+ |z|,z € R.

o Watch Video Solution



https://dl.doubtnut.com/l/_QP1R70lMUSoz
https://dl.doubtnut.com/l/_VrUQGZJAEbOm
https://dl.doubtnut.com/l/_NY3eDtt4BsMQ

34. Let f(z) = 2z — 3(a + b)z® + 6abz. If a > b ,
determine the local maximum / minimum points of f(x).

If a=b, how will the answer change ?

° Watch Video Solution

35. Find local maximum and local minimum values of

the function f given byf(z) = 3z* + 42® — 1222 + 12.

o Watch Video Solution

36. Find all the points of local maxima and local minima

of the function f given by f(z) = 2z — 62 + 6z + 5.

[ o |


https://dl.doubtnut.com/l/_4OczyQkZGH6f
https://dl.doubtnut.com/l/_XfWeilDQeMBt
https://dl.doubtnut.com/l/_rekliqLrXP6J

l & Watch Video Solution I

37. The operating cost of a truck is 12 + (%) per km
when the truck travels x km/hour. If the driver earns 6
Rs. per hour, what is the most economical speed to
operate the truck on a 400 km road? Also due to
construction, the truck can travel only between 35 and

60 km/hour?

o Watch Video Solution

38. Let AP and BQ be two vertical poles at points A and
B, respectively. If

AP = 16m, BQ = 22mandAB = 20m, then find the


https://dl.doubtnut.com/l/_rekliqLrXP6J
https://dl.doubtnut.com/l/_Hwz2cmgVM26v
https://dl.doubtnut.com/l/_FJxlJaFRNUcS

distance of a point R on AB from the point A such that

RP? + RQ?%s minimum.

° Watch Video Solution

39. Find the absolute maximum and absolute minimum

vlaues of a function f given by

3322
2

@) = 2" -

[—1,9].

+36x +2 on the interval

° Watch Video Solution

Assignment Section A Competition Level Questions



https://dl.doubtnut.com/l/_FJxlJaFRNUcS
https://dl.doubtnut.com/l/_m9OOLs6e2NYC

1. suppose x, and x5 are the point of maximum and
the point of minimum respectively of the function
f(z) = 22 — 9ax® + 12z + 1 respectively, (a > o)
then for the equality 22 = =, to be true the value of
‘a’ must be

A.O

B.2

C.1

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_LVVDKFo4f4bX

2. Point A lies on curve y:e_“’:2 and has the

coordinates (a:, e_m2) where z > 0 Point B has
coordinates (x,0) If 'O is the origin, then the maximum

areaof AAOBis :

1
A.
v/ 2e
1
B.
v/ 4e
1
C.—
Je
1
D.
v/ 8e
Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_fFt2fHIJjuBg

3. The radius of a right circular cylinder increases at the
rate of 0.1 cm/min, and the height decreases at the rate
of 0.2 cm/min. The rate of change of the volume of the

cylinder, in cm2/m € ,when the radius is 2cm and the

81 37 27

height is 3cm is (a) — 27 (b) — = "5 (d) e
A —21
8w
5
3w
5
b 2
)
Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_X67NhJgTaufY

4. The number of points of maxima/minima of
flz) =x(x+1)(z + 2)(x + 3) is

A.O

B.1

C.2

D.3

Answer: D

o Watch Video Solution

5. Find the difference between the greatest and least

values of the function f(x)=sin2xz —z on


https://dl.doubtnut.com/l/_dtDlI5fN2lON
https://dl.doubtnut.com/l/_yVwHl1l1Hpgq

Answer: A

o Watch Video Solution

6. If a variable tangent to the curve z’y = ¢® makes

intercepts a, bonz — andy — azes, respectively, then
27 E

27 3
the value of a“bis 27¢° (b) 270 (c) — T (d)


https://dl.doubtnut.com/l/_yVwHl1l1Hpgq
https://dl.doubtnut.com/l/_d6Qk9Bog4HJJ

Answer: C

° Watch Video Solution

7. Difference between the greatest and the least values

of the function f(z) = z(lnz — 2) on [1, €*] is

A2


https://dl.doubtnut.com/l/_d6Qk9Bog4HJJ
https://dl.doubtnut.com/l/_SGSrj2dQTNTb

D.1

Answer: B

° Watch Video Solution

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

that the area of the triangle is maximum when the

s
angle between these sides is 3
A T
"6
. T
4


https://dl.doubtnut.com/l/_SGSrj2dQTNTb
https://dl.doubtnut.com/l/_pvfZF1XRTenM

Answer: C

° Watch Video Solution

9. Let C be the curve y = > (where z takes all real
values). The tangent at A meets the curve again at B. If
the gradient at B is K times the gradient at A, then K

is equal to (a) 4 (b) 2 (c) —2(d) %
A4

B.2


https://dl.doubtnut.com/l/_pvfZF1XRTenM
https://dl.doubtnut.com/l/_Bw44yuOUbvEL

Answer: A

° Watch Video Solution

10. The interval on which f(z) = 22° + 92 + 12z — 1

is decreasing in

A.(—1,00)
B.(—2, — 1)
C.(— o0, —2)

D.(—1,1)


https://dl.doubtnut.com/l/_Bw44yuOUbvEL
https://dl.doubtnut.com/l/_DksWv3Y45nVh

Answer: B

0 Watch Video Solution

11. The function f(z) = cot 'z + x increases in the
interval (a) (1, oo) (b) (— 1, 00) (c) ( — o0, o) (d)

(0, o0)

Answer: C

f b |


https://dl.doubtnut.com/l/_DksWv3Y45nVh
https://dl.doubtnut.com/l/_CZJXfF90MEMx

I ° Watch Video Solution

12. Divide 64 into two parts such that the sum of the

cubes of two parts is minimum.

A. 44,20

B. 16,48

C. 32,32

D. 50,14

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_CZJXfF90MEMx
https://dl.doubtnut.com/l/_TaDD8iI48xPm

13.If f(z) = 2° — 5z + 52> — 10 has local maximum
and minimum at £ = p and = g, respectively, then
(p, @) = (@ (0, 1) (b) (1.3) (c) (1,0) (d) none of these

A. (0,1)

B. (1,3)

C.(1,0)

D.(2,4)

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_2efUZHIPNygT

14. A point on the parabola y? = 18z at which the

ordinate increases at twice the rate of the abscissa is

9 9 9 9
(a) (2’6) (b) (27 o 6) (§7 - E) (d) (§7 E)

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_Xha5FrvdMxye

15. The real number = when added to its inverse given
the minimum value of the sum at  equal to (a) 1 (b) — 1

(c)—2(d)2

Al

D.2

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_80isnOmO7rtU

16. Which of the following statement is true for the

NZ x> 1
function f(z) = { =’ 0<z <1
%3 —4x ,x <0

A. It is monotonic increasing Vo € R

B. f'(x) fails to exist for 3 distinct real values of x

C.f'(x) changes its sign twice as x varies from
( — 00, OO)

D. Function attains its extreme values at ;1 and =z,

such that z1z9 > 0

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_DHWF3VC3LZ1s

17.The function f(z) = z* — 3z is

A.lncreasing in  (— oo, —1)U(1,00) and
decreasing in (-1,1)

B.Decreasing in (— o0, —1)U(1,00) and
increasing in (-1,1)

C. Increasing in (0, co) and decreasing in ( — oo, 0)

D. Decreasing in (0, 00) and increasing in ( — oo, 0)

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_DHWF3VC3LZ1s
https://dl.doubtnut.com/l/_O5dJ7CC9bsi7

18. If f(z) =2+ 2® + kx +4 is always increasing
then least positive integral value of k is

A 4

B.3

C.2

D.1

Answer: D

o Watch Video Solution

19. A curve is represented by the equations

z = sec’ tandy = cott, where ¢ is a parameter. If the


https://dl.doubtnut.com/l/_JRbR9sIkh6nN
https://dl.doubtnut.com/l/_f0I2ObVrAtrf

7r
tangent at the point P on the curve where t = 1

meets the curve again at the point @, then |PQ)]| is

5v/3 5v/5 2y/5 35
5 (b) 5 (c) 3 (d)T

5v/3

2
5v/5

2
2v/5

3
3v/5

2

equal to

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_f0I2ObVrAtrf

20. Statement 1. For all a,b € R, the function
f(z) = 3z* — 42> + 62> + axz + b has exactly one
extremum. Statement 2: If a cubic function is
monotonic, then its graph cuts the x-axis only one.

A. No extremum

B. Exactly one extremum

C. Exactly two extremum

D. Three extremum

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_mtrMxjTXPttf

21. Maximum area of a reactangle which can be

inscribed in a circle of a given radius R is

mR?2
A ——

Answer: C

° Watch Video Solution

22. If atmosphere pressure at a height of h units is

given by the function P(h) = he " then pressure is


https://dl.doubtnut.com/l/_J6rxmpajIaxo
https://dl.doubtnut.com/l/_93LgrRRIcGB9

maximum at the height of

A.1unit
B. — units
e

C. e units

D. 2 units

Answer: A

o Watch Video Solution

23. The radius of cylinder of maximum volumne which

can be inscribed in a right circular cone of radius R and


https://dl.doubtnut.com/l/_93LgrRRIcGB9
https://dl.doubtnut.com/l/_48NHl1Itd38X

height H ( axis of cylinder and cone are same ) is given

by
pig
2
pig
3
2R
3
2R
5

Answer: C

o Watch Video Solution

—|x — 2| r <3
z? — 2z — 4 x >3

24.Let f(z) = {

Then the number of critical points on the graph of the


https://dl.doubtnut.com/l/_48NHl1Itd38X
https://dl.doubtnut.com/l/_PVL9osfOQNYh

function is

Al

B. 2

C.3

D.4

Answer: B

° Watch Video Solution

25.The curve y — e + x = 0 has a vertical tangent at

the point:

A (1,0)


https://dl.doubtnut.com/l/_PVL9osfOQNYh
https://dl.doubtnut.com/l/_IrCzBfSLwOla

B. (0,1)

C.(1,0)

D. No point

Answer: C

o Watch Video Solution

26. Consider the function f(z) = z cosx — sinz. Then
identify the statement which is correct. f is neither odd
nor even. f is monotonic decreasing at £ = 0 f has a

maxima atx = m fhasaminimaatz = — =

A.fis neither odd nor even


https://dl.doubtnut.com/l/_IrCzBfSLwOla
https://dl.doubtnut.com/l/_IHCj8vOyEMok

s
B. f is monotonic increasing in (O, 5)

C.fhasamaximaatz = — 7
D.fhasaminimaatx = — 7
Answer: C

° Watch Video Solution

d
27. If x =2t — 3t and y = 6t then d_y at point
x

(—1,6)is


https://dl.doubtnut.com/l/_IHCj8vOyEMok
https://dl.doubtnut.com/l/_10IyAkqvkNLm

D.O

Answer: B

° Watch Video Solution

28. For the cubic function
f(z) = 22° + 92> + 122 + 1, which one of the
following statement/statements hold good? 1. f(z) is
non-monotonic. 2. f(z) increases in
(—o0, —2)U(—1,00) and  decreases  in
_>
(=2, —1) 3. f: RR is bijective. 4. Inflection point
3

occursatax = — 5.

A. f(x) is increasing


https://dl.doubtnut.com/l/_10IyAkqvkNLm
https://dl.doubtnut.com/l/_nN7l5gA3Wbvi

B.Increasing in (—o00, —2)U(—1,00) and
decreasing in (-2,-1)
C. f(x) is decreasing

D. f(x) is constant

Answer: B

o Watch Video Solution

29. The function f is defined by
f(z) = 2P(x — \)Hor all = € R, where p,q are

positive integers, has a maximum value for x equal to

pPq
ptq

A.



https://dl.doubtnut.com/l/_nN7l5gA3Wbvi
https://dl.doubtnut.com/l/_JmtqVQjiB5Yd

Answer: D

o Watch Video Solution

30. Let h be a twice continuosly differentiable positive
function on an open interval H. Let g(x) = log, (h(x))
foreachz ¢ H

Ssuppose (h’(x))* > h’’(z)h(z) for each & € H.

Then, we can conclude that


https://dl.doubtnut.com/l/_JmtqVQjiB5Yd
https://dl.doubtnut.com/l/_1IN39v3zEdrT

A. g is increasing on )

B. g is decreasing on |

C. g is concave up on )

D. g'(x) is decreasing function

Answer: D

o Watch Video Solution

31. The least area of the circle circumscribing and right

triangle of area S is

A 7S

B.mS


https://dl.doubtnut.com/l/_1IN39v3zEdrT
https://dl.doubtnut.com/l/_lyB9VGtK63KA

C.\/27S

D.4rwS

Answer: A

° Watch Video Solution

32.1f f(z) = (1 — 2)® then which of following is true
?
A. f(x) has local maxima at x=1
B. f(x) has local minima at x=1
C. f(x) has local minima at z =

D. f(x) has local maxima at z =

=


https://dl.doubtnut.com/l/_lyB9VGtK63KA
https://dl.doubtnut.com/l/_PxIAQp6HBMei

Answer: D

° Watch Video Solution

33. Discuss monotonocityt of y =f(x) which is given by

1 1
r = and y= — (1 +t2),t>0
1+ 2 Y t( )

3
A.Increasing for t € (0, —) and decreasing for

2
t € (E, oo)
2
B. Decreasing fort € (O, %)

C.Increasing fort € ( — , 00)

D. Decreasing for t € (0, 1)

Answer: C


https://dl.doubtnut.com/l/_PxIAQp6HBMei
https://dl.doubtnut.com/l/_Fp0970qyjJ5x

° Watch Video Solution

34. The point on the curve y?> = x where tangent makes

45° angle with x-axis, is

1
Az —y= ~
1
B.:c—y:Z
1
C.:I}-l-y:E
1
D.:I:—y:E
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_Fp0970qyjJ5x
https://dl.doubtnut.com/l/_3NIMWSn6Fwqu
https://dl.doubtnut.com/l/_FYX23w0qr1x7

35. The radius of a right circular cylinder increases at a
constant rate. Its altitude is a linear function of the
radius and increases three times as fast as the radius
when the radius is 1 em and the altitude is 6 cm. When

the radius is 6¢cm, the volume is increasing at the rate

cm3

of 1

. When the radius is 36cm, the volume is
S

3
.What is the value of n?

increasing at a rate of n
s

A. 12

B. 22

C.30

D. 33

Answer: D

[ a Watch Video Solution ]


https://dl.doubtnut.com/l/_FYX23w0qr1x7

36. Two sides of a triangle are to have lengths 'a’cm &
'b'cm. If the triangle is to have the maximum area, then
the length of the median from the vertex containing

the sides 'a' and 'b'is

1
A. E\/ a2 + b2
8. 2a + b
3
a? + b?
2

D.a+2b
3

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_FYX23w0qr1x7
https://dl.doubtnut.com/l/_OyyaSanYup4o

37. The cost function at American Gadget is
C(z) = z* — 62> 4+ 15z (x is in thousands of units
and £ > 0) . The production level at which average cost
is minimum is:

A (a) 2

B.(b) 3

C.(c)b

D.(d) 4

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_OyyaSanYup4o
https://dl.doubtnut.com/l/_RUfPFJ1aBG06
https://dl.doubtnut.com/l/_7otlaxyI8aDp

3
38. A particle moves along the curve y = =2 in the first
quadrant in such a way that its distance from the origin

increases at the rate of 11 units per second. Then the

d
value of d_:zf when z = 3 is given by

w
| ©

w N

3
¢ 3v3
2

D. 12

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_7otlaxyI8aDp

39.Let f(x) = az® — b|z|, where aandb are constants.

Then at z =0, f(x) has a maxima

whenever

a > 0,b > 0 a maxima whenever a > 0, b < 0 minima

whenever a > 0, b < 0 neither a maxima nor a minima

whenevera > 0,56 < 0

A. A maxima whenevera > 0,b > 0

B. A maxima whenevera > 0,b < 0

C. Minima whenevera > 0,b > 0

D. Neither maxima nor minima

a>0,b<0

Answer: A

whenever

[ ° Wiak~hh \AAA CaAliikian


https://dl.doubtnut.com/l/_kolPZ6oYk0IZ

¢ AA K- LA R IR 'ALSA=Ar® iYL ALY 20 ] J

40. Find the point on the curve 9y* = x>, where the

normal to the curve makes equal intercepts on the axes.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_kolPZ6oYk0IZ
https://dl.doubtnut.com/l/_MW3B54E4ezsx

41.The angle made by the tangent of the curve x=a (t +
sint cosf), y = a (1 + sint)? with the x-axis at any point

onitis

1

1+ sint
cost

1

1+ sint
cos 2t

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Ed1SqPRYcPpq

42. A cube of ice melts without changing its shape at

3

cm
the uniform rate of 4———- The rate of change of the
min

2
.cm
surface area of the cube, in —, when the volume of

min
. 3 . 16 16
the cube is 125em”, is (a) —4 (b) 5 (c) -y (d)
8
15
A —4
16
B. — —
5
16
C.——
6
8
D.— —
15
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_e1RHxXauMUVy

43. Consider the curve represented parametrically by
the equation z =t> —4t> — 3t and y = 2t* + 3t — 5
where t € R.If H denotes the number of point on the
curve where the tangent is horizontal and V the
number of point where the tangent is vertical then

A. H=2 and V=1

B. H=1 and V=2

C.H=2 and V=2

D. H=1 and V=1

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_FzJHqNBB82wq

44. The point on the curve y = 6z — x> where the
tangent is parallel to x-axis is

A. (0,0)

B. (2,8)

C. (6,0)

D. (3,9)

Answer: D

o Watch Video Solution

45, For the curve

y = 3sinfcos b, x = el sinf,0 < 0 <, the tangent


https://dl.doubtnut.com/l/_O1OMqRmORaDH
https://dl.doubtnut.com/l/_omLwxatezW0J

is parallel to x-axis when 0 is :

>
o

ol 3 |y

Answer: C

° Watch Video Solution

46. The slope of normal to the curve z* = 8a’y, a > 0

at a point in the first quadrant is — 3 , then point is

A. (2a,-a)


https://dl.doubtnut.com/l/_omLwxatezW0J
https://dl.doubtnut.com/l/_WjVh7BLa2hTJ

B. (2a,a)

C. (a,2a)

D. (a,a)

Answer: B

o Watch Video Solution

47. Find the euation of normal to the curve
z = a(cos @ + 0sinf),y = a(sinf — fcosh) at any
point "6’

A. It passes through (c%r, — a)

B. Is at a constant distance from origin


https://dl.doubtnut.com/l/_WjVh7BLa2hTJ
https://dl.doubtnut.com/l/_juUmo3UYJqbq

C. It passes through origin

D. It makes an angle (% + 9) with the '+' x-axis

Answer: B

° Watch Video Solution

48. The equation of tangent to the curve
T = acos3t, Yy = asin®t at 't'is

A. xzsect — ycosect = a

B.x sect + ycosect = a

C.zcosect + ycost = a

D.xzsect + ycost = — a


https://dl.doubtnut.com/l/_juUmo3UYJqbq
https://dl.doubtnut.com/l/_RGDNx8h78X7U

Answer: B

° Watch Video Solution

49, If the tangent to the curve z =t — 1,y = t* — tis

parallel to x-axis , then
A.t=0
B.t = o©
C.t =

1
V3

D.t = —

1
V3

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_RGDNx8h78X7U
https://dl.doubtnut.com/l/_cNsCt4Zk8NCj

50. For the function f(z) = 2?2 — 6z +8,2 <z <4,

the value of x for which f'(x) vanishes is

@ >
w

N
NN | © | o

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_cNsCt4Zk8NCj
https://dl.doubtnut.com/l/_0mDk5BktKrIe

Assignment Section B Objective Type Questions One

Option Is Correct

1. The slope of the tangent of the curve

T dx . .
Yy = / at the point wherez = 1is
o 1423

A L
2

N

O
ol = o=

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_CjcDgrf30bvt
https://dl.doubtnut.com/l/_POZfcvNP1u9Z

2. If at each point of the curve y = 23 — az?® + = + 1,
the tangent is inclined at an acute angle with the
positive direction of the x-axis, then (a)a > 0 (b)

a < —+/3()—+/3<a< /3(d) noneofthese

Aa>0

B.a < ,/3
C(—+v3<a<3

D.2<a <3

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_POZfcvNP1u9Z

3. The curve given by =z 4+ y =€’ has a tangent
parallel to the y-axis at the point (a)(0, 1) (b) (1, 0) (c)
(1, 1) (d) none of these

A.(0))

B. (1,0)

C. (1)

D. (2,0)

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_opcPsbzgx6Vd

4. If m is the slope of a tangent to the curve
eV =1+ 2% then (@)m| >1(b)m >1(m> —1
(d) |m| <1

A lm| > 1

B.m <1

C.m| <1

D.|m| <1

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_XiwyJg6xZSzq

5. The normal to the curve 2z + y? = 12 at the point

_ 22 2
(2,2) cuts the curve again at (— 5 = 5) (b)

22 2
(?, §) ( — 2, — 2) (d) none of these

D. (0, 1/12)

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_OlXnihLeiFkj

6.1f 1° = o radians, then find the approximate value of

cos 60°1".

1 ay/3
L
B2 — -

2 120
cl_ovs

2 120
D~

2

Answer: C

° Watch Video Solution

7. The sum of the intercepts made on the axes of

coordinates by any tangent to the curve


https://dl.doubtnut.com/l/_oCQdM4y3MbQG
https://dl.doubtnut.com/l/_ef7wHwv2hNEw

VT + /¥ = y/ais equal to

A. 2a

(CYRES

D.2,/a

Answer: B

° Watch Video Solution

8. The slope of the tangent to the curve
r=1t"+3t—8 y=2t"—2t—5 at the point

(2, —1)is


https://dl.doubtnut.com/l/_ef7wHwv2hNEw
https://dl.doubtnut.com/l/_Mg2Cbs5DNQCW

(@)22/7
(b)6/7
(c)7/6

(d) —6/7

N
N |w o wl o

O

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_Mg2Cbs5DNQCW

9. The point(s) on the curve y> + 3z? = 12y where the

tangent is vertical, is(are) ? (a)(:l: %, — 2) (b)
/11 4
A (£43, —2)
B.| £+ 1 1
(+V5)
C. (0,0)
o[ + -2 9
(= %)
Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_We8uhp0E2OKC

10. If f(z) = z® + 42> + Az + 1 is a monotonically

decreasing function of = in the largest possible interval
2

(—2, — g)-Then(a))\:él(b))\:Q)\: —1(d) A\

has no real value

AX=4
B.A =2
CA= -1

D. X has no real value

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_x05q4W2qV3D1
https://dl.doubtnut.com/l/_AvMGoIkX4ebY

1. If a function f(x) increases in the interval (a,b).

then the function ¢(x) = [f(x)]" increases in the same

interval and ¢(z) # f(z) if

An= —1
B.n=20
Cn=3
D.n =4
Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_AvMGoIkX4ebY

12. The function f, defined by

flz) = - * Inx — 2cos x increases for x €

AR
B.R"
C.R - {0}

D. [1, 00)

Answer: B

o Watch Video Solution

13.1f f(z) = x. e*(17%) then f(x) is


https://dl.doubtnut.com/l/_cl6Q5sw5M9u3
https://dl.doubtnut.com/l/_UCFq6r8ZruFi

A.Increasing on R
, 1
B. Increasing on | — bX 1

C. Decreasing on R

1
D. Decreasing non [ -3 1]

Answer: B

° Watch Video Solution

14. Which of the following is correct ?

AlIn(fa+z)<zV—-—a<z<0
B.In(l1+z) <zV0<x

CIn(l+z) >zVz >0



https://dl.doubtnut.com/l/_UCFq6r8ZruFi
https://dl.doubtnut.com/l/_O1SzQwVOQgJm

D.In(l+z) <zVz > —1

Answer: B

° Watch Video Solution

15. Find the value of a, if the equation £ — sinx = a

h i tin| — %, 5
as a unique root in 57


https://dl.doubtnut.com/l/_O1SzQwVOQgJm
https://dl.doubtnut.com/l/_shtEZ3mILLU1

Answer: C

° Watch Video Solution

16. Number of real roots of the equation e ™! — 2 = 0
is

A1l

B.2

C.3

D.O

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_shtEZ3mILLU1
https://dl.doubtnut.com/l/_vy751v4jtDkv

Wi Wi

f(z) = and g(z) =

sin x

n , where (0 < z < 1,
anx

then in this interval

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

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_vy751v4jtDkv
https://dl.doubtnut.com/l/_UUano1Zif9Vz

pP—1

1 z3 — 3z + log2 is a decreasing
p

18. If f(z) =
function of x.in, R then the set of possible values of p
(independent of x) is

A —1,1]

B. (1, )

C.( — o0, 1]

D. (2, 00)

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_wBP6CAYAimm9

19. Let f(x) = (z —a)® + (z — b)° + (z — ¢)> Then,

f(z) has a minimum at z = %HC (b) % (c) % (d)

none of these

+q+r

B. /P07

D=

_|_
wmli—' w

_+_

3|

pt+q+r

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_0Fg4pvadMd7m

1 212
20. The maximum value of (—) is
T

A e
B.e(%>
C.1

D. e°

Answer: B

o Watch Video Solution

21.If f(z) = alog|z| + bz® + z has extreme values at

x= —landatx = 2, thenfindaandb.


https://dl.doubtnut.com/l/_UImXrQlErqER
https://dl.doubtnut.com/l/_XwxTOMsLv5od

Answer: B

° Watch Video Solution

22. If z€[—1,1] then the minimum value of

flz) =z*+z+1is
A3
4

B.1


https://dl.doubtnut.com/l/_XwxTOMsLv5od
https://dl.doubtnut.com/l/_r9H45Wdb9zPr

o 3
4
Answer: A

° Watch Video Solution

b
23. If ax + — > ¢, Va > 0 and a, b, c are positive
x

constant then

>
)

>
'V

B.ab

IA

C. bc

AV
INICANN LN RN Y

D.ac >


https://dl.doubtnut.com/l/_r9H45Wdb9zPr
https://dl.doubtnut.com/l/_wkjhETG3AG7x

Answer: A

0 Watch Video Solution

24. The number which exceeds its square by the

1 3
greatest possible quantity is 3 (b) 1 (c) 1 (d) none of

these

Bl = N

D.1

Answer: A

[ 4 h |


https://dl.doubtnut.com/l/_wkjhETG3AG7x
https://dl.doubtnut.com/l/_aMmODgF75TdJ

I ° Watch Video Solution

25.The point (0,3) is nearest to the curve r? = 2y at
A (2v/2,0)
B. (0, 0)
C.(2,2)

D. (2,-2)

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_aMmODgF75TdJ
https://dl.doubtnut.com/l/_U01sHaIlmPA2

26. Let f(x) be a function defined as follows:
flz) = sin(:c2 — 3:13), z < 0; and6z + 5z%,z > 0
Then at z = 0, f(z) (a)has a local maximum (b)has a
local minimum (c)is discontinuous (d) none of these

A. Ha a local maximum

B. Has a local minimum

C.Is discontinuous

D. Point of inflexion

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_fbtl81kvdAXR

27. If A u are real numbers such that |,
3 — \z? + px — 6 = 0 has its real roots and positive,
then the minimum value of u, is

A.3 x /36

B.11

C.0

D.1

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_0HsxvwdXIdEQ

28. The value of c in Lagrange's mean value theorem for

the function f(z) = |z| in the interval [ — 1, 1] is

D. Non-existent in the interval

Answer: D

° Watch Video Solution

29. If a,b,c,d are real numbers such that

2b
% + % =0 then the equation


https://dl.doubtnut.com/l/_z3DqRxCX5KjE
https://dl.doubtnut.com/l/_3bhnIUiqnCcE

az® + bx® + cx +d = 0has

A. At least one root in [ — 2, 0]
B. At least one root in [0, 2]
C. At least two root in [-2,2]

D. No root in [-2,2]

Answer: B

o Watch Video Solution

30. If the least area of triangle formed by

tangent,normal at any point P on the curve y = f(z)


https://dl.doubtnut.com/l/_3bhnIUiqnCcE
https://dl.doubtnut.com/l/_LxdvlsATvWx7

and X-axis is 4 sq. unit. Then the ordinate of the point P

(P lies in first quadrant) is

Answer: D

o Watch Video Solution

31. Let f''(z) >0Vz € R and let

g(z) = f(z) + f(2 — x) then interval of x for which


https://dl.doubtnut.com/l/_LxdvlsATvWx7
https://dl.doubtnut.com/l/_MQNMzWlMoATX

g(x) is increasing is

A. (1, 0)
B.R
C.[-1,1]

D.[ — 2, 00)

Answer: A

o Watch Video Solution

Assignment Section C Objective Type Questions More

Than One Option Are Correct



https://dl.doubtnut.com/l/_MQNMzWlMoATX

1. If the line ax 4+ by + ¢ = 0 is a normal to the curve
zy=1, then a >0,b>0a > 0,b<0 a(0,b)0 (d)
a < 0,b < 0 none of these

Aa<0,b>0

B.a >0,b<0

C.a>0,b>0

D.a <0,b<0

Answer: A::B

° Watch Video Solution



https://dl.doubtnut.com/l/_Ktw9iKr8I0md

Assignment Section C Objective Type Questions More

Than One Option Is Correct

1. The equation(s) of the tangent(s) to the curve y = z?

from the point (2, 0) not on the curve is given by

A.y=0

B. y-1=5(x-1)

c,_ 4006 2048/ 8
YT T8 T o7

3
i 32 80 2
Y oa3 TR \* T 3

Answer: A::C

o Watch Video Solution



https://dl.doubtnut.com/l/_j4eMurpiGSHf
https://dl.doubtnut.com/l/_UqCYfRE9M3ae

2. Suppose f(x) exists for each x and
h(z) = f(z) = (f(z))" + (f(2))* V& € R, then

A. h is increasing whenever f is increasing

B. h is increasing whenever f is decreasing

C. h is decreasing whenever f is decreasing

D. Nothing can be said general

Answer: A::C

° Watch Video Solution

3.1f f'(2) = g(z)(z — a)®, where g(a) # 0 and g is

continuous at x = a, then :


https://dl.doubtnut.com/l/_UqCYfRE9M3ae
https://dl.doubtnut.com/l/_WGmP4iH8Pedj

A.fis increasing nearaif g(a) < 0
B.fis decreasing nearaif g(a) > 0
C.fis decreasing nearaifg(a) < 0

D.fis increasing nearaif g(a) > 0

Answer: C::D

o Watch Video Solution

4. let f(z) = (z* — 1)n(:c2 + & — 1) then f(z) has

local minimum at £ = 1 when

A.n=2

B. n=3


https://dl.doubtnut.com/l/_WGmP4iH8Pedj
https://dl.doubtnut.com/l/_K1GTa7JwFE7m

C.n=4

D.n=5

Answer: A::C

° Watch Video Solution

wilr

5.The critical points of f(z) = (x — 2)3(2z + 1) are

A —1 and 2

B.1

C.1 and L
.1 an 5

D.1 and 2


https://dl.doubtnut.com/l/_K1GTa7JwFE7m
https://dl.doubtnut.com/l/_ZNYgadXxuiXW

Answer: D

° Watch Video Solution

Assignment Section D Linked Comprehension Type

Questions

1. Let the solution set of the inequation

: 1 . 1 0y
n|sinex — — || sinz — — SOE[—,?‘(’] be A
2 V2 2
and let solution set of equation

sin_1(3:1: —43:3) — 3sin 'z be B. Now define a

function f: A — B.

12x 19
A. (a) —
™ 2



https://dl.doubtnut.com/l/_ZNYgadXxuiXW
https://dl.doubtnut.com/l/_55ogteQ4I7fR

C.(c) +

19
D. (d)12m + 5

Answer: A

o Watch Video Solution

2. Let the solution set of the inequation

) 1 . 1 7
n(sm:c — —) (sma: — —) <0e [—,w] be A
2 V2 2

and let solution set of equation
sin_1(3x—4w3) = 3sin 'z be B. Now define a

function f: A — B.


https://dl.doubtnut.com/l/_55ogteQ4I7fR
https://dl.doubtnut.com/l/_pWd2XQe1yiYR

A.(a)cos 8 = f(z),forsomes € A,0 € R
B. (b)sinf + cos @ = f(x) ,forsomexz € A,0 € R
C.(c)tanf = f(x) forsomex € A,0 € R

D.(d)secf = f(z) forsomexz € A and 0 € R

Answer: D

o Watch Video Solution

3. Let the solution set of the inequation

) 1 . 1 7
n(sm:v — —) (sma: — —) <0e [—,w] be A
2 V2 2

and let solution set of equation


https://dl.doubtnut.com/l/_pWd2XQe1yiYR
https://dl.doubtnut.com/l/_Mts5xGUpGXZQ

sin_1(3w —4:1:3) — 3sin 'z be B. Now define a

function f: A — B.

|

3

A. (a)

N =

5
B.(b)| = 3

| I—|

4
6
3

C. (C) [T 3

| I

D. (d)(3, c0)

Answer: C

o Watch Video Solution

Assignment Section E Assertion Reason Type Questions



https://dl.doubtnut.com/l/_Mts5xGUpGXZQ

1. Statement-1 : Let
2

flz) =[2* =1,z € [-2,2] = f(—2) = f(2) and

hence there must be at least one ¢ € ( — 2, 2) so that

f’(c) = 0, Statement 2: f’(0) = 0, where f(x) is the

function of S}

A. (a)Statement-1 is True , Statement-2 is True ,
Statement-2 is a correct explanation for
Statement-1.

B. (b)Statement-1 is True , Statement-2 is True ,
Statement-2 is NOT a correct explanation for

Statement-1.

C. (c)Statement-1is True , Statement-2 is False


https://dl.doubtnut.com/l/_BShCun3kHFpf

D. (d)Statement-1is False , Statement-2 is True

Answer: D

° Watch Video Solution

2. STATEMENT-1: Let f(x) and g(x) be two decreasing
function then f(g(x)) must be an increasing function .
and

STATEMENT-2 : f(g(2)) > f(g(1)) , where f and g are

two decreasing function .

A. Statement-1 is True , Statement-2 is True |,

Statement-2 is a correct explanation for


https://dl.doubtnut.com/l/_BShCun3kHFpf
https://dl.doubtnut.com/l/_peR5fPJ7gBYE

Statement-1.

B. Statement-1 is True , Statement-2 is True ,

Statement-2 is NOT a correct explanation for

Statement-1.

C. Statement-1is True , Statement-2 is False

D. Statement-1is False , Statement-2 is True

Answer: B

° Watch Video Solution

3. Statement 1: f(z) = z° is a one-one function.

Statement 2: Any monotonic function is a one-one


https://dl.doubtnut.com/l/_peR5fPJ7gBYE
https://dl.doubtnut.com/l/_hkeMsdUjZ0jD

function.

A.(a) Statement 1 and Statement 2 are true and

Statement 2 is the correct explanation for

Statement 1.

B. (b) Statement 1 and Statement 2 are true but

Statement 2 is not the correct explanation for

Statement 1.

C. (c) Statement 1is true but Statement 2 is false

D. (d) Statement 2 is true but Statement 1 is false

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_hkeMsdUjZ0jD

4. STATEMENT-1: f(z) = |z — 1| + | + 2| + |z — 3]
has a local minima . and STATEMENT-2 : Any
differentiable function f(x) may have a local maxima or
minima if f'(x)=0 at some points
A. Statement-1 is True , Statement-2 is True |,
Statement-2 is a correct explanation for
Statement-1.
B. Statement-1 is True , Statement-2 is True ,
Statement-2 is NOT a correct explanation for
Statement-1.

C. Statement-1is True , Statement-2 is False

D. Statement-1is False , Statement-2 is True


https://dl.doubtnut.com/l/_OLYxGzoQj6OM

Answer: A

° Watch Video Solution

Assignment Section F Matrix Match Type Questions

1. Match the greatest value of the function

Column-l

(A) y=v100-x2 on[-6, 8]

Column-ll

(p) No greatest value -
(B) y = 2 tanx - tan?x on [0, g) @ 10

©) y= tam“’-‘:%—i~ on [0, 1] (6]

PN

2

a?  b?
(D) y:_)(_q-t; on(0,1),a>0,b>0 (s) 1

o Watch Video Solution



https://dl.doubtnut.com/l/_OLYxGzoQj6OM
https://dl.doubtnut.com/l/_TWpctSoZR7o7

2. Let the function defined in Colomn-l have domain

then match the following

Column-li

0 T

)
Column-i

(p) Local maximum at cos™! (—)

(A) x2 + 2cos x + 2 has
(@) Maximum at X = 2

(B) 9x — 4 tan x has -

() ~No local extremum

2_x
has

1 . X
© 7" COs X +sinx —

(s) Minima at x =1

(D) (21 - x}cosn(x +3)+ %sinn(x +3) has

° View Text Solution

3. Match the following

Column | Column Hl
(A) The length of interval in which f(x) = x?e™*is monotonic P 1 .
increasing is .
(B) If y = kx® + 3x2 + (2k + 1) x + 1000 is strictly increasing  (q) 2
for all values of x, then the least of positive integral value
which k can attain, is
(r) Irrational number

(C) If the sum of the squares of intercepts on axes made
by a tangent at any point on the curve x¥* + y*° = @

is a@" then k is
(s) Greater than 1

D) If logx attains maximum value at x = k then k is
X
(t) An integer



https://dl.doubtnut.com/l/_b7G24vooaKWL
https://dl.doubtnut.com/l/_CJdYqys7wnN5

° Watch Video Solution

4. Match the following

Column |

] Column 1|
(A) Let k be the number which can be the slope of a tangent (p) Less than 1

to the curve x2 + y2 — 2x + 2y +2xy =1, then k is

(B) f(x) = 2sec x — /3 tan x, then minimum value of fix)is - (q) 1
) b
(C) If the function f(x)= —2X*0 ini
) D=2 as a local minima gt () Whole number

(2, -1), then ais

(D) Let f(x) =max{lsinxl, [cos x|} vx € R then minimum - -

'(é) Irrational number
— value of f(x) is

1
® 7

o View Text Solution

Assignment Section G Integer Answer Type Questions



https://dl.doubtnut.com/l/_CJdYqys7wnN5
https://dl.doubtnut.com/l/_imF3ubR5SlQj

1. .The ratio of absolute maxima and minima of

x2 —x+1
T) = zeR is
f(z) R

o Watch Video Solution

. : 1 1 9
2. Consider the function f(z) = = + T clg 3

.If a is the length of interval of decreasing and 3 be the

length of internal of increase ,then — is
P —

o Watch Video Solution

Assignment Section H Multiple True False Type Questions

Identify The Correct Statement Of True T And False F Of

The Given Three Statements



https://dl.doubtnut.com/l/_jdW8brwdv45h
https://dl.doubtnut.com/l/_eFMG4ey14vHl

1. STATEMENT-1 : If two sides of a triangel are given ,

then its area will be maximum if the angle between the

T

given side be 3

1
STATEMENT-2 : The function f(z)

- 1+ z2 ®

increases in the interval (0, co)
STATEMENT-3: The lenght of the subnormal of the curve
y® = 12ax at y=1is 4a

A TFT

B.TTT

C. FFF

D. FFT

Answer: A



https://dl.doubtnut.com/l/_uDZmEBSdr4f7

I o Watch Video Solution

Assignment Section | Subjective Type Questions

1. Let the circle 2% + y? = 4 divide the area bounded by
tangent and normal at (1, \/g) and z-axis in

A
A; and As. Then A—l equals to
2

° Watch Video Solution

2. The minimum value of 64 sec@ -+ 27cosecd where

0 < (0, %) is

o Watch Video Solution



https://dl.doubtnut.com/l/_uDZmEBSdr4f7
https://dl.doubtnut.com/l/_H7UewLXXfUqZ
https://dl.doubtnut.com/l/_vmAsDDYiKvnx

3. If the tangent to the curve 2y° = az® + 2° at the
point (a,a) cuts off intercept a and 8 on the co-

ordinate axes , (where o? + 62 — 61) then a® equals

° Watch Video Solution

2 2
4.If the curves — + T 1 and y> = 16z intersect
a

at right angles , then 3a? is equal to

o Watch Video Solution



https://dl.doubtnut.com/l/_vmAsDDYiKvnx
https://dl.doubtnut.com/l/_HEoNdaE4v6pI
https://dl.doubtnut.com/l/_8FHwtZKrQLhP

5. Least natural number a for which

z+ax ?>2 Ve c(0,00)is

° Watch Video Solution

Assignment Section ) Aakash Challengers Questions

1. The area of the triangle formed by the tangent to the

curvey = 5 at x=2 and the co-ordinate axes is

4+ x

o Watch Video Solution



https://dl.doubtnut.com/l/_bkxFn23DA6va
https://dl.doubtnut.com/l/_pmKOwm23uD5H

2. Any tangent at a point p(xy) to the ellipse

2 2
x
5 + % = 1 meets the co-ordinate axes in the points

A and B such that the area of the AOAB is least , then

the point P is of the form (m,n) where m + n + 10 is

° Watch Video Solution

3. If the tangent at P(1,]) on the curve y? = z(2 —x)

meets the curve again at A, then the points A is of the

3a a 5 5.
form (T, 2_b) ,Where a” 4 b” is

° Watch Video Solution



https://dl.doubtnut.com/l/_rWk3roN4sCiR
https://dl.doubtnut.com/l/_lVcqcLBGDSiq

4.The curve y = az® + bx? + cz is inclined at 45° to x-
axis at (0,0) but it touches x-axis at (1,0) , then a+b+c+10

is

° Watch Video Solution

5 Let f(x) =2z + az® +br —3cos’z is an
increasing function for all z € R such that

ma® + nb + 18 < 0then the value of m+n+7 is

o Watch Video Solution



https://dl.doubtnut.com/l/_uTYonbWkfWbQ
https://dl.doubtnut.com/l/_7T8A0ZOJ3qpb

6. Let

w 77
g(z) = 2f<5> + f(2—2) and f''(z) < OVz € (0, 2).
If g(x) increases in (a, b) and decreases in (c, d), then

2
the valueofa + b+ c+ d — gis

° Watch Video Solution

7. If the equation 3z% + 4ax + b = 0 has at least one
root in (0,1) such that La + Mb+ N =0, where
L, M, N are co-prime numbers, then the value of

L+ M+ N+ LMN is

o Watch Video Solution



https://dl.doubtnut.com/l/_zB0mwcveeD9z
https://dl.doubtnut.com/l/_NXpNg7fEUbUI
https://dl.doubtnut.com/l/_S3SSrkrj1PNo

8. The set of all values of 'b' for which the function
f(z) = (b® — 3b+2)(cos®z — sin’z) + (b — 1)z + sin2

does not possess stationary points is

° Watch Video Solution



https://dl.doubtnut.com/l/_S3SSrkrj1PNo

