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BOOKS - ARIHANT MATHS (ENGLISH)

MONOTONICITY MAXIMA AND MINIMA

1. Find the interval in which

f(z) = 2z® + 32° — 12z + 1is increasing.

° Watch Video Solution

2.Find the interval in which

f(z) = 3 — 322 — 9z + 20 is strictly increasing or strictly decreasing.

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_uRujUJyD3SYo
https://dl.doubtnut.com/l/_zcnlO2aqUS0s

3. Show that the function f(z) = z?is a strictly increasing function on

(0, 00).

° Watch Video Solution

4, Find the interval of increase

flz) = /m (£ + 2t) (82 — 1)dt

-1

or decrease

of

the

° Watch Video Solution

5.The function f(z) = sin® z + cos? z increasing if ‘0

A0<z<m7/8
B.m/4 <z <3m/8
C3r/8<xz<bn/8

D.5m/8 <z < 3m /4


https://dl.doubtnut.com/l/_zcnlO2aqUS0s
https://dl.doubtnut.com/l/_7bM7Kn6huEil
https://dl.doubtnut.com/l/_cguoHX8ct3UA
https://dl.doubtnut.com/l/_PBfabdN9RZ9w

° Watch Video Solution

6.Let f(z) = / e'(t — 1)(t — 2)dt. Then,f decreases in the interval
0

A (- o0, —2)
B.(—2, —1)
C.[1,2]

D. (2, 00)

° Watch Video Solution

7.0f f(z) = x. e*(17%) > then f(x) is

1
A.increasing on l 5 1]

B. decreasing on R


https://dl.doubtnut.com/l/_PBfabdN9RZ9w
https://dl.doubtnut.com/l/_EsBhYCW3V7np
https://dl.doubtnut.com/l/_f1dUwVvG4oab

C.increasing on R

1
D. decreasing on [ -3 1]

° Watch Video Solution

8. Find the interval for which f(z) = —sinz is increasing or

decreasing.

° Watch Video Solution

d
9. If H(z()=0 for some x=zpand d—H(a:) > 2cxH(zx) for all x > xg
T

where ¢ > 0then

° Watch Video Solution



https://dl.doubtnut.com/l/_f1dUwVvG4oab
https://dl.doubtnut.com/l/_Z093kbfSiWwM
https://dl.doubtnut.com/l/_FSN4Kc02ynvP

z? y?

F(k? + 2k + 5) + Flk+11)

positive decr4easing function, then the set of values of k for which the

10. Consider the ellipse 1. If f(z) is a
major axis is the x-axis is ( — 3, 2). the set of values of k for which the
major axis is the y-axis is ( — 00, 2). the set of values of k for which the
major axis is the y-axis is ( — 0o, — 3) U (2, 0o) the set of values of & for

which the major axis is the y-axis is ( — 3, — 00, )

o Watch Video Solution

11. Let f(x)=3x-5, then show that f(x) is strictly increasing.

o Watch Video Solution

12. Let ¢(x) = sin(cosz), then check whether it is increasing or

decreasing in [0, 7/ 2].

o Watch Video Solution



https://dl.doubtnut.com/l/_budbwIgD5KYF
https://dl.doubtnut.com/l/_L21OQr8rD2Gy
https://dl.doubtnut.com/l/_m5lkdBnNcAx9
https://dl.doubtnut.com/l/_Trg3M9SbuHYq

13. Let ¢(z) = cos(cosz), then check whether it is increasing or

decreasing in [0, 7w/ 2].

o Watch Video Solution

ze™, x <0

5 3 where a is postive constant .
r+ax® —x°, T >

4. Let f(z) = {

Find the interval in which f'(X) is increasing.

° Watch Video Solution

15.1f a < 0 and f(z) = e* + e ** is monotonically decreasing . Find

the interval to which x belongs.

° Watch Video Solution

16.1f 0 < a < %,then the value of (a cos eca) is

T
A. less than 3


https://dl.doubtnut.com/l/_Trg3M9SbuHYq
https://dl.doubtnut.com/l/_WQiEVfeBQxgO
https://dl.doubtnut.com/l/_Fq6dNvSDIXQH
https://dl.doubtnut.com/l/_jRE6lsNTLlmp

T
B. more than —
3
C. less than —
.less than —
6

T
D. more than E

° Watch Video Solution

17. If f: R rightarrow R, f(x) is a differentiable bijective function , then
which of the following may be true?

A(f(z) —z)f '(z) <0,Vz € R

B.(f(z) —z)f '(z) >0,V x €R

C.If (f(z) —z)f '(z) > 0, then f(z) = f ! has no solution

D.If (f(z) —z)f"'(x) >0, then f(z) = f"'(x)

° Watch Video Solution



https://dl.doubtnut.com/l/_jRE6lsNTLlmp
https://dl.doubtnut.com/l/_CtbCw7ecic6A
https://dl.doubtnut.com/l/_S1zODiRy3U0I

18.1f f(x)andg(x) are two positive and increasing functions, then which
of the following is not always true? (a) [f(z)]?(*) is always increasing (b)
[#(2)]?®) is decreasing, when f(z) <1 () [f(#)]?'") is increasing,
then f(z) > 1. (d) If f(z) > 1, then[f(x)]?'") is increasing.

A (f(z))?'®) is always incrasing

B.if (f(x))?(*) is increasing then f(z) < 1

C.if (f(z))?") is increasing then f(z) > 1

D.if f(z) > 1then (f(z))?*) is increasing

o Watch Video Solution

19. If the function y = sin(f(z)) is monotonic for all values of x [ where
f(x) is continuous], then the maximum value of the difference between

the maximum and the minumum value of f(x) is


https://dl.doubtnut.com/l/_S1zODiRy3U0I
https://dl.doubtnut.com/l/_ZGeZ6xfl44cs

B. 27
c iy
"2

D. None of the above

° Watch Video Solution

20. If f"(x) > 0 and f(1) = 0 such that
g(z) = f(cot2 z + 2cot x + 2)whered < z < m, then g'(x) decreasing

in (a,b). wherea + b + %

° Watch Video Solution



https://dl.doubtnut.com/l/_ZGeZ6xfl44cs
https://dl.doubtnut.com/l/_uYRulnI7YPyv

21. Find the critical points(s) and stationary points (s) of the function

flz) = (z — 2)2/3(2:3 +1)

° Watch Video Solution

22. The integral value of 'b' for which the function
f(z) = (v* — 3b+ 2) (cos® z—sin’z) + (b — 1)z + sin(b* + b + 1)
does not possesses any stationary point is
A [1, 0]
B.(0,1) U (1,4)
c 3 5
\27 2

D. None of these

° Watch Video Solution



https://dl.doubtnut.com/l/_Q4aNnRDr47oR
https://dl.doubtnut.com/l/_SAcy8jJnQ89o

23.The set of critical pionts of the fuction f(x) given by
1 _
f(z) =z — log, x + 7 2 — 2cos 4tdtis
2

o Watch Video Solution

1

24. Using calculus, find the order relation between x and tan™ "~ x when
z € [0, 00).

o Watch Video Solution
25. Using calculus, find the order relation between x and tan ™! x when

z € [0, 00).

o Watch Video Solution

26.For all z € (0,1) (a) e” < 1+ z (b) (log) (1 + ) < z (c) sinz >z

(d) (log) z > =


https://dl.doubtnut.com/l/_CPDmLVUkrsRx
https://dl.doubtnut.com/l/_VwWOO6OwI4sT
https://dl.doubtnut.com/l/_GMtwTzYixMJL
https://dl.doubtnut.com/l/_Mk08iGz1aNZ9

Ae* <1l+=z
B.log.(1+z) <z
C.sinz > x

D.log.z >z

° Watch Video Solution

27.If f'(x) changes from positive to negative at xy while moving from left
to right,
ie. f(z) >0,z <z

f'(z) <0,z > z, then f(x)has local maximum value at z = z,

° Watch Video Solution

28.If f'(x) changes from negative to positive at zy while moving from left

to right,


https://dl.doubtnut.com/l/_Mk08iGz1aNZ9
https://dl.doubtnut.com/l/_45XLSrsEU08L
https://dl.doubtnut.com/l/_YNFOx2zgyFYn

ie. f'(z) <0,z < xg
f'(z) >0,z > z,

then f(x) has local minimum value at x = =z

° Watch Video Solution

29.If sign of f'(x) doesn't change at z,
while moving from left to right, then f(x) has neither a maximum nor a

minimum at ;.

° Watch Video Solution

30. Let f(z) = z® — 32 + 6 find the point at which f(x) assumes local

maximum and local minimum.

° Watch Video Solution



https://dl.doubtnut.com/l/_YNFOx2zgyFYn
https://dl.doubtnut.com/l/_vZ9zpMNqhFuF
https://dl.doubtnut.com/l/_2MlHjSX9DOwr

1
3l.Let f(z) =z + pk # 0. Discuss the maximum and minimum value

of f(x).

° Watch Video Solution

32. The function f(z) = /m t(et — 1)(t — 1)(t — 2)°(t — 3)°dt has a
-1

local minimumatz = 0(b)1(c)2(d) 3

A.O
B.1
C.2

D.3

o Watch Video Solution



https://dl.doubtnut.com/l/_J1uASuXc0xm0
https://dl.doubtnut.com/l/_lIUic3zgGRmA

33. Find the local maximum and local minimumof f(z) = x> — 3z in

[-2,4].

° Watch Video Solution

34.Show that the function

3¢ +120 -1 —1<z<2 . ,
flz) = is continuous at x = 2
37—z 2<x <3

A. f(x) is increasing on [-1,2]
B. f(x) is continuos on [-1,3]
C. f'(x) does not exist at x=2

D. f(x) has the maximum value at x=2

° Watch Video Solution



https://dl.doubtnut.com/l/_QhTc8fxMntRI
https://dl.doubtnut.com/l/_5eN0eaI7f5ca

35. Let f(z) =sinxz —x on[0,7/2] find local maximum and local

minimum.

° Watch Video Solution

36.Let f(z) = z(z — 1)?, find the point at which f(x) assumes maximum

and minimum.

° Watch Video Solution

37. Let f(z) = (z — 1)* discuss the point at which f(x) assumes

maximum or minimum value.

° Watch Video Solution

38. Discuss the function

f(z) = % — 3z* + 322 — 5, and plot the graph.

| e |


https://dl.doubtnut.com/l/_58nJFinKIs9Q
https://dl.doubtnut.com/l/_rpISVHIfyCi4
https://dl.doubtnut.com/l/_LfxKIO1RL4E5
https://dl.doubtnut.com/l/_6Mv7NhN2JuOJ

| &J Watch Video Solution I

39. Discuss the function

1
f(z) = Esin2w + cos z., and plot its graph.

o Watch Video Solution

40. Discuss the function

y=1z+ In(:n2 — 1) and plot its graph.

o Watch Video Solution

41. Let f(z) = 2z® — 92 + 12z + 6. Discuss the global maxima and
minima of f(x) € [0, 2]and(1, 3) and, hence, find the range of f(x) for

corresponding intervals.

o Watch Video Solution



https://dl.doubtnut.com/l/_6Mv7NhN2JuOJ
https://dl.doubtnut.com/l/_guSmpiiUkRZx
https://dl.doubtnut.com/l/_tOQh8mnypV1j
https://dl.doubtnut.com/l/_xMqpTfDfkFoX
https://dl.doubtnut.com/l/_279YKM9z2b7k

42, Let f(x) = 22 — 92 + 12z + 6. Discuss the global maxima and
minima of f(z) € [0, 2]and(1, 3) and, hence, find the range of f(x) for

corresponding intervals.

° Watch Video Solution

43. Discuss the minima of f(z) = {z},

(where{} denotes the fractional part of x)for x=6.

° Watch Video Solution

lz — 2| +a?>—9 —9, if z <2

44'Letf(w):{2x—3 if 2> 2

Then, find the value of 'a' for which f(x) has local minimum at x=2

o Watch Video Solution

6,z <1
45. Let f(z) = T= 'then for f(x) at x=1 discuss maxima and
7T—z,x>1

minima.


https://dl.doubtnut.com/l/_279YKM9z2b7k
https://dl.doubtnut.com/l/_CfKYsuifVgSU
https://dl.doubtnut.com/l/_3IGrO732M7Gw
https://dl.doubtnut.com/l/_SNBdvUalyLf0

° Watch Video Solution

46. Find the values of 'a' for which,

4z — 23 +log(a® —3a+3), 0<z <3
o {72

= , f(x) as a local
z — 18, >3

minima at x=3 is

° Watch Video Solution

47. let —1 < p < 1. Show that the equation 42 — 3z —p=20has a
unique root in the interval [1/2,1] and identify it.

~1
cos
A. P

3
B. cos( coslp)

1
C. cos (cos L p)

|

D. None of these

° Watch Video Solution



https://dl.doubtnut.com/l/_SNBdvUalyLf0
https://dl.doubtnut.com/l/_hNt7elj9VBrR
https://dl.doubtnut.com/l/_5PvF5SNIu2am

48. The number of distinct real roots of z* — 423 + 1222 + 2 — 1

° Watch Video Solution

49. The values of parameter a for which the point of minimum of the
function f(z) =1+ d’z — 3 satisfies the inequality
z? +x + 2
— <0 a)(2v3,3v3 b —3v3, — 23 c
e e @2V3,3V3) ) =33 -2v3) (9
A ( —3V/3, oo)
B. (— 33, —2v/3) U(0, c0)
C (—3v3, —23) U (2v3,3V3)

D. (0, o)

o Watch Video Solution



https://dl.doubtnut.com/l/_5PvF5SNIu2am
https://dl.doubtnut.com/l/_fxcV5wqxcs0U
https://dl.doubtnut.com/l/_GTaBTmlB9yYq

50. The values of a and b for which all the extrema of the function,
f(z) = a®z® — 0.5az® — 2z — b, is positive and the minima is at the

point zp = 3 are

11
A.whena = —2=0b< ~ 5 and whena =3 = b < -3

11
B.whena =3 = b < —Eandwhena:2:b< -3

1 11
C.whena= —2=0b< -3 and whena =3 = b < 57

D. None of the above

° Watch Video Solution

51.1fF f''(z) + f'(z) + f*(x) = z* be the differentiable equation of a
curve and let p be the point of maxima then number of tangents which

can be drawn from p to 22 — y* = a? is/are......

A.2


https://dl.doubtnut.com/l/_GTaBTmlB9yYq
https://dl.doubtnut.com/l/_dJhEGkpLWlDd
https://dl.doubtnut.com/l/_nf3XQTHwrEBn

B.1

C.o0

D. either 1or 2

° Watch Video Solution

z t2+2t+1
52.Let f(z) = / cos (T)dt’ o> x > 2, then
0

A. increases monotonically
B. decreasing montonically
C. has one point of local maximum

D. has one point of local minima

° Watch Video Solution



https://dl.doubtnut.com/l/_nf3XQTHwrEBn
https://dl.doubtnut.com/l/_if393qNDlG9T

53.As 'x' ranges over the interval (o0, o), the function

f(z) = v/92% + 173z + 900 — /922 + 77z + 900, ranges over

A (04)
B. (0,8)
C.(0,12)

D. (0,16)

o Watch Video Solution

54.Let g : [1,6] — [0, ) be areal valued differentiable function satisfying

2
g'(z) = ———— and g(1) = 0, then the maximum value of g cannot

z + g(x)
exceed In2(b)In661In2(d)21n6

A. log2

B.log 6


https://dl.doubtnut.com/l/_VNCmeNUTTOWO
https://dl.doubtnut.com/l/_OuFSr7KoC9eE

C.6log 2

D.2log 6

° Watch Video Solution

55. The minimum value of the function,
1
flo) =22 273/ — 4(93 + ;) For all permissible real values of x

is

A.-10

o Watch Video Solution



https://dl.doubtnut.com/l/_OuFSr7KoC9eE
https://dl.doubtnut.com/l/_LZ2FzzjNm42h
https://dl.doubtnut.com/l/_56VERw8GBm0e

56. The least natural number a for which z + az 2 > 2Vz € (0, 00) is 1
(b) 2 (c) 5 (d) none of these

A1l

B.2

C.5

D. None of these

o Watch Video Solution

1
57.1f ksin? z + Ecos e’ — 2, x € (0, %),

then cos® & + 5sinx cos © + 6sin’ z is equal to

2
A-k +5k+6
k2
k2 —5k+6
TR
C.6

D. None of these



https://dl.doubtnut.com/l/_56VERw8GBm0e
https://dl.doubtnut.com/l/_WUgh3Fg6qDcr

° Watch Video Solution

58. Find the least value of the expression
2 +4y? + 322 — 22 — 12y — 62 + 14
A0
B.1
C. no least value

D. None of the above

o Watch Video Solution

4

o
59. STATEMENT 1 : On the interval [T’ 3

} the least value of the

T

function f(z) = / (3sint + 4 cost)dtisO STATEMENT 2 : If f(x) is a
5z
4


https://dl.doubtnut.com/l/_WUgh3Fg6qDcr
https://dl.doubtnut.com/l/_c98JGxex3CW1
https://dl.doubtnut.com/l/_fiDdpd62Jcf0

decreasing function on the interval [a, b], then the least value of f(z) is

f(b)-
3 1 _
A.5+—2—2\/3
3 1
B.E——2+2\/3
3 1 _
= =2
€5 =23

D. None of these

° Watch Video Solution

60. For any the real fthe maximum value ofcos®(cos §) + sin®(sin ) is

A1
B.1+ sin’1
C.1l-+ cos? 1

D. does not exist



https://dl.doubtnut.com/l/_fiDdpd62Jcf0
https://dl.doubtnut.com/l/_Gwb5WNCA7agE

I ° Watch Video Solution

6. If sinf+ cosf =1, then
(14 cosech)(1 + sech) is

A3

B.4

C.6

D.9

the

minimum

value

of

° Watch Video Solution

62. The coordinates of the point on the curve x

ordinate is minimum is

A.(2a, 8a)

B 5 —8a
. a, 5

= y(z — a)® where the


https://dl.doubtnut.com/l/_Gwb5WNCA7agE
https://dl.doubtnut.com/l/_SSanW2GCkMXL
https://dl.doubtnut.com/l/_Es7cgFMYd7NI

° Watch Video Solution

63. If a,be R distinct numbers satisfying
la —1| +|[b—1] =|a| + |b]| = |a+ 1| + |b+ 1], then the minimum
value of |a — b| is

A3

B.O

C.1

D. 2

o Watch Video Solution



https://dl.doubtnut.com/l/_Es7cgFMYd7NI
https://dl.doubtnut.com/l/_xxdlScmNN4ic
https://dl.doubtnut.com/l/_E3iKgqxCtXjo

64. Statement 1 The maximum value of

(\/—3 +dx — x® + 4)2 + (z — 5)*(wherel < = < 3)is36. Statement
2: The maximum distance between the point (5, — 4) and the point on
the circle (z — 2)> + 32 = 1is 6

A. 34

B.36

C.32

D. 20

o Watch Video Solution

(a2 — b2)cos 0

65.1f a > b > 0 and f(0) = bsinf
a — bsin

, then the maximum value

of f(0), is

A.2\/a2 + b2
B.va? + b’


https://dl.doubtnut.com/l/_E3iKgqxCtXjo
https://dl.doubtnut.com/l/_UX3oSukOXAto

o Watch Video Solution

66. If composite function fi(f2(f3((f.(z))))n timesis an decreasing
function and if 'r’ functions out of total 'n’ functions are decreasing

function while rest are increasing, then the maximum value of r(n — r) is

n? —4 . n? .
(a) 1 , when n is of the form 4k (b) T when n is an even number
n®—1 . n? )
(c) , when n is an odd number (d) R when n is of the form
4k+2
n? —
A. when n is an even number

n .
B. T when n is an odd number

n—1

1 when n is odd humber

C.

D. None of these


https://dl.doubtnut.com/l/_UX3oSukOXAto
https://dl.doubtnut.com/l/_uyPRGL1bJHuS

° Watch Video Solution

67. Let f(x) = sinx + ax + b- Then which of the following is/are true?
(a) f(z) = 0 has only one real root which is positive if a > 1,b < 0. (b)
f(z) = 0 has only one real root which is negative if a > 1,b < 0. (c)
f(z) = 0 has only one real root which is negative if a > 1,b > 0. (d)
none of these

A. only one real root which is positive,ifa > 1,b < 0

B. only one real root which is negative,ifa > 1,b > 0

C.only one real root which is negative,ifa < — 1,b < 0

D. None of the above

o Watch Video Solution



https://dl.doubtnut.com/l/_uyPRGL1bJHuS
https://dl.doubtnut.com/l/_ULO3pW8FD8V9

68. The function f(z) = / V1 — t*dt is such that: (A) ¢ is defined in
0

the interval [ — 1,1] (B) f(z) is increasing dunction (C) f is an odd
function (D) the point (0, 0) is the point of inflexion

A. it is defined on the interval [-1,1]

B. it is an increasing function

C.itis an odd function

D. the point (0,0) is the point of inflection

o Watch Video Solution

. sin(z + a) . L
69. The function ———————— has no maxima or minima if
sin(z + b

Ab—a=nm,necl
Bb—a=02n+1)m,nel

Cb—a=2nm,nel


https://dl.doubtnut.com/l/_r1MEjAVu2HJd
https://dl.doubtnut.com/l/_JlFN3vAvWMeb

D. None of these

o Watch Video Solution

70. let F(z) =1+ f(z) + (f(2))* + (f(z))® where f(z) is an
increasing differentiable function and F'(z) = 0 hasa positive root, then
A. F(x) is an increasing function
B.F(0) <0
C.f(0)< —1

D.F(0) >0

° Watch Video Solution

1 1
sinz + 4 cosx — 4’

71. The extremum values of the function f(z) =

wherez € R


https://dl.doubtnut.com/l/_JlFN3vAvWMeb
https://dl.doubtnut.com/l/_QhvCRd7EJNFD
https://dl.doubtnut.com/l/_gzWgwcDx50FT

4
.
212
P
2v/2
4241
D. 4\/5
8+ /2

A

B

C

° Watch Video Solution

72. The function f(z) = xé(a: — 1) has two inflection points has one

8
point of extremum is non-differentiable has range [ —3z2" 3, oo)

A. has 2 inflection points

1
B. is strictly increasing for x > 1 and strictly decreasing for z < 2

1
C.is concave down in ( 3 O)

D. area increased by the curve lying in the fourth quadrant is 28

o Watch Video Solution



https://dl.doubtnut.com/l/_gzWgwcDx50FT
https://dl.doubtnut.com/l/_9AIuKZl3wtlh

73. Assume that inverse of the function f is denoted by g, then which of

the

folllowing statement hold good?

A.If fis increasing, then g is also increasing

B. If f is decreasing, then g is increasing

C. The function g is injective

D. The function g is onto

o Watch Video Solution

74. Statement | :Among all the rectangles of the given perimeter, the
square has the largest area. Also among all the rectangles of given area,
the square has the least perimeter.

Statement Il :For z > 0,y > 0, if x + y= constant, then xy will be

maximum for y=x and if xy=constant, then x+y will be minimum for y=x.


https://dl.doubtnut.com/l/_9AIuKZl3wtlh
https://dl.doubtnut.com/l/_RsHQG3vvIqbJ
https://dl.doubtnut.com/l/_0rrl3IVpptnu

A. Statement | is true, Statement Il is also true, Statement Il is the

correct explanation of statement I.

B. Statemetn | is true, Statement Il is also true, Statement Il is not

correct explanation of Statement |

C. Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true

o Watch Video Solution

75. Statement | :The function f(z) = (z* + 3z — 4) (z® + 4z — 5) has
local extremum at x=1.
Statement Il :f(x) is continuos and differentiable and f'(1)=0.

A. Statement | is true, Statement Il is also true, Statement Il is the

correct explanation of statement I.


https://dl.doubtnut.com/l/_0rrl3IVpptnu
https://dl.doubtnut.com/l/_SSECtqMOQQnx

B. Statemetn | is true, Statement Il is also true, Statement Il is not

correct explanation of Statement |

C.Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true

o Watch Video Solution

76. Statement | :If f(x) is increasing function with upward concavity, then
concavity of f ~!(z) is also upwards.
Statement Il : If f(x) is decreasing function with upwards concavity, then
concavity of f ~!(z) is alo upwards.
A. Statement | is true, Statement Il is also true, Statement Il is the
correct explanation of statement I.

B. Statemetn | is true, Statement Il is also true, Statement Il is not

correct explanation of Statement |


https://dl.doubtnut.com/l/_SSECtqMOQQnx
https://dl.doubtnut.com/l/_5nPGBlKIEQtL

C. Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true

o Watch Video Solution

%
77. Let f:RR be differentiable and strictly increasing function
throughout its domain. Statement 1: If |f(z)| is also strictly increasing

function, then f(z) =0 has no real roots. Statement 2: When

— — —
zoo or — oo, f(z) 0 ,but cannot be equal to zero.

A. Statement | is true, Statement Il is also true, Statement Il is the
correct explanation of statement I.

B. Statemetn | is true, Statement Il is also true, Statement Il is not
correct explanation of Statement |

C. Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true


https://dl.doubtnut.com/l/_5nPGBlKIEQtL
https://dl.doubtnut.com/l/_5cn8sgH9FKjc

o Watch Video Solution

78. Let 1, x5, x3, x4 be the roots (real or complex) of the equation
et +az® + b2’ +cx +d=0. If 2, + 25 = 23 + 24 and abcd € R,
then

If b < 0, then how many different values of a, we may have

D.2

° Watch Video Solution



https://dl.doubtnut.com/l/_5cn8sgH9FKjc
https://dl.doubtnut.com/l/_d0Pz0rtMQIML

79. If x,x9,x3,x4 be the roots of the equation
et +azd + b2 +cx+d=0.1f 2, + 29 = 3+ 24 and a,b,¢,d € R
sthen (i) If a =2, then the value of b-c (ii) b < 0, then how many different
values of a, we may have

A3

B.2

C.1

D.O

o Watch Video Solution

80. Let zq, z9, 3, x4 be the roots (real or complex) of the equation
et taz® + b2 +cx +d=0. If 2 + 25 = x3+ x4 and ab,cd € R,
then

If b < 0, then how many different values of a, we may have


https://dl.doubtnut.com/l/_jA57c3d13pbI
https://dl.doubtnut.com/l/_B5oG63l6N5WW

B.( — 00, 3)
C.(—o0,1)
D.( — o0, 4)

° Watch Video Solution

81 Let f(z) = ax® + bz + C,a,b,c € Ritis given |f(z)| < 1,|z| <1
8
The possible value of |a + ¢] ,if §a2 + 2b% is maximum, is given by
A1l
B.O
C.2

D.3

° Watch Video Solution



https://dl.doubtnut.com/l/_B5oG63l6N5WW
https://dl.doubtnut.com/l/_qmQjxJue0uFn

82. The absolute maximum and minimum values of functions can be
found by their monotonic and asymptotic behaviour provided they exist.
We may agree that finite limits values may be reagarded as absolute

maximum or minimum. For instance the absolute maximum value of

1
N 5 Is unity. It is attained at x=0 while absolute maximum value of the
+x
same functions is zero which is a limiting value of

(x — 00 or ¢ — — 00)
The function z* — 4z + 1 will have.
A. absolute maximum value
B. absolute minimum value
C. both absolute maximum and minimum values

D. None of these

o Watch Video Solution



https://dl.doubtnut.com/l/_qmQjxJue0uFn
https://dl.doubtnut.com/l/_heKvdcBNpwDW

8. The absolute maximum and minimum values of functions can be
found by their monotonic and asymptotic behaviour provided they exist.
We may agree that finite limits values may be reagarded as absolute

maximum or minimum. For instance the absolute maximum value of

1
1+=x2

5 is unity. It is attained at x=0 while absolute maximum value of the
same functions is zero which is a limiting value of
(x — 00 or z — — )

T
The absolute minimum value of the function ———— is
Va2 41

D. None of these

o Watch Video Solution



https://dl.doubtnut.com/l/_YUXXZu4T5SKY

84. The absolute maximum and minimum values of functions can be
found by their monotonic and asymptotic behaviour provided they exist.
We may agree that finite limits values may be reagarded as absolute

maximum or minimum. For instance the absolute maximum value of
1
14 22

is unity. It is attained at x=0 while absolute maximum value of the
same functions is zero which is a limiting value of

(x — 00 or z — — )

2 —x+1

The absolute minimum and maximum values of the function ———
2+ +1

A.1and 3
and 3

and 3

W= N =

D. None of these

o Watch Video Solution



https://dl.doubtnut.com/l/_Bs4etXMH71W5

m 1
85. We are given the curvers y = / f(t)dt through the point (O, 5)
— 00

any y = f(z), where f(z) >0 and f(x) is differentiable ,Vz € R
through (0, 1) Tangents drawn to both the curves at the points with
equal abscissae intersect on the same point on the X- axists
The number of solutions f(z) = 2ex is equal to

A.O

B.1

C.2

D. None of these

Answer: B

o Watch Video Solution

w 1
86. We are given the curves y = / f(t) dt through the point (O, 5)
and y=f(X), where f(x) > 0 and f(x) is differentiable, Yz € R through

(0,). If tangents drawn to both the curves at the point wiht equal


https://dl.doubtnut.com/l/_zCdgKy0ycBUe
https://dl.doubtnut.com/l/_EeK4a4xZKKcC

abscissae intersect on the point on the X-axis, then

/Mo (@) ) is

D. (d)None of these

o Watch Video Solution

87. We are given the curves y = /x f(t) dt through the point (O, %)
and y=f(X), where f(z) > 0 and f(x) is differentiable, V& € R through
(O1). If tangents drawn to both the curves at the point wiht equal
abscissae intersect on the point on the X-axis, then

The function f(x) is

A. increasing for all x


https://dl.doubtnut.com/l/_EeK4a4xZKKcC
https://dl.doubtnut.com/l/_KpX32hK9eD50

B. non-monotonic

C. decreasing for all x

D. None of these

Answer: A

o Watch Video Solution

1 T
88. Let flz) = (1 + ;) (z > 0) and
xln(l—{—%), if 0<z<1
9(z) =
0, if =0
lim g(z)
z—0"

A.(a)isequalto 0

B.(b) is equal to 1

C.(c)isequaltoe

D. (d) is non-existent



https://dl.doubtnut.com/l/_KpX32hK9eD50
https://dl.doubtnut.com/l/_4bS45n6wkuNu

o Watch Video Solution

1 T
89. Let f(z) = (1 + ;) (z > 0) and
In(1+2), ifo<z<l1
o(z) = x n( w) i z <
0, if =0
lim g(z)
z—0"

A. has a maxima but non minima

B. has a minima but not maxima

C. has both of maxima and minima

D. is a monotonic

o Watch Video Solution



https://dl.doubtnut.com/l/_4bS45n6wkuNu
https://dl.doubtnut.com/l/_dz73bxWAd4Ok

90. Consider the cubic f(z) = 8z® + 4az® + 2bx + a where a,b € R.
For a =1 if y = f(z) is strictly increasing V x € R then maximum

range of values of b is:

o Watch Video Solution

91 For b= 1, if y = f(z) = 82* + 4az® + 2bx + 1 is non monotonic

then the sum of all the integral values of a € [1, 100], is

A. 4950

B. 5049


https://dl.doubtnut.com/l/_fSF4cDHNkf6R
https://dl.doubtnut.com/l/_k35FEsXpz5cH

C. 5050

D. 5047

° Watch Video Solution

92. If the sum of the base 2 logarithms of the roots of the cubic
f(z) = 82% + 4az® + 2z + a = 0is 5 then the value of "a’ is

A.a) —64

B.b) —8

C.c) —128

D.d) — 256

o Watch Video Solution



https://dl.doubtnut.com/l/_k35FEsXpz5cH
https://dl.doubtnut.com/l/_ggIwOCryaDsC

T
93.If sinz + = > |k:|a:2, Va € [O, 5],then the greatest value of k is

—2(2+ 7
™

202 +
T

C. can't be determined finitely

D. zeero

o Watch Video Solution

94. Consider a twice differentiable function f(x) of degree four
symmetrical to line x = 1 defined as f: R — R and f’'’(2) = 0. (A) The
Sum of the roots is

A.O

B.1

C.2


https://dl.doubtnut.com/l/_KCZ6xaO7JTbW
https://dl.doubtnut.com/l/_d4ERhjDP8SxY

D.5

o Watch Video Solution

95. Consider a twice differentiable function f(x) of degree four
symmetrical to line x = 1defined as f: R — R and f’'’(2) = 0. if f(1)=0,
f(2)=1 then the value of f(3) is

A6/T7

B.7/5

Cc.8/5

D.9/5

° Watch Video Solution



https://dl.doubtnut.com/l/_d4ERhjDP8SxY
https://dl.doubtnut.com/l/_i4p961RaqNbj

: t (Tt . —_
96. The function S(z) = sin| —- dt has two critical points in the
0

interval [1,2.4]. One of the critical points is a local minimum and the
other is a local maximum .

The local maximum occurs at x equals

o Watch Video Solution

97. 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 em. When the

3
- - , cm
radius is 6¢cm, the volume is increasing at the rate of 1 —— . When the
s

3
o . . cm )
radius is 36cm, the volume is increasing at a rate of n ——. What is the
S

value of n?

o Watch Video Solution



https://dl.doubtnut.com/l/_Wv7y5DWjulml
https://dl.doubtnut.com/l/_9RZoNrUycRKj

98. The graphs y = 22> — 4z + 2 and y = 23 + 2z — 1 intersect in
exactly 3 distinct points. Then find the slope of the line passing through

two of these points.

° Watch Video Solution

99. The sets of the value of 'a for which the equation
a* +42° + az® + 42 +1=0 + has all its roots real given by

(a1, as) U {as}. then |az + as| is

° Watch Video Solution

100. Consider a polynomial P(x) of the least degree that has a maximum
equal to 6 at x = 1 and a minimum equal to 2 at x = 3. Then the value of

P(2) + P(0) — Tis

° Watch Video Solution



https://dl.doubtnut.com/l/_TQnRZjLPiX4y
https://dl.doubtnut.com/l/_JgzNGULxJou5
https://dl.doubtnut.com/l/_LDrawhDhUq6T
https://dl.doubtnut.com/l/_gHaN0UbNjJRQ

101.Let g(z) > 0 and f'(z) < 0, Vz € R, then show

9(f(z +1)) < g(f(z —1))
flg(z +1)) < flg(z — 1))

° Watch Video Solution

102. Let

f'(sinz) < 0 and f'’(sinz) > 0, V& € (0, g) and g(z) = f(sinz) + j

then find the interval in which g(x) is increasing and decreasing.

° Watch Video Solution

103. If f(z) = sizx and g(z) = ﬁ, where 0 < z < 1, then in this

interval

° Watch Video Solution



https://dl.doubtnut.com/l/_gHaN0UbNjJRQ
https://dl.doubtnut.com/l/_I0wOLygwhO7S
https://dl.doubtnut.com/l/_TZwPFfx2osiq

104. Let f:[0,,0) — [0,0)and g:[0,,0) — [0,,0) be non increasing and non
decreasing functions respectively and h(x) =g(f(x)).

If h(0)=0 .Then show h(x) is always identically zero.

° Watch Video Solution

105. A cubic function f(z) vanishes at £ = — 2 and has relative
! 14

minimum/maximum at ¢ = — landz = 3 if / f(z)dz = 3 Find
-1

the cubic function f(z)-

o Watch Video Solution

106. Given that S = )\/wz +4z 4+ 5 — \/x2 + 2z 4 5| for all real x, then

find the maximum value of S*

° Watch Video Solution



https://dl.doubtnut.com/l/_KlwzsC8L1N8J
https://dl.doubtnut.com/l/_T1IzqY2w76LY
https://dl.doubtnut.com/l/_hXQnLXIbXfwA

107. Find the maximum value of

40

m _—
/(=) 3zt + 8x3 — 1822 + 60

o Watch Video Solution

108. Use the function f(z) = ac%, x > 0, to determine the bigger of the

two numbers e"andr®.

o Watch Video Solution

109. about to only mathematics

o Watch Video Solution

10. Using the relation 2(1 —cosz)<z® ,= =0 or prove that

0y
sin(tanx) > x, VE[O, Z]

o Watch Video Solution



https://dl.doubtnut.com/l/_n3yzBzbXH2DW
https://dl.doubtnut.com/l/_w6KsssVCBALb
https://dl.doubtnut.com/l/_8chnQHKCvOJi
https://dl.doubtnut.com/l/_b4XEaiHoohV8

3z(z + 1)

T
111. Prove that for z € [0, 5] ,sinz + 2x >
T

° Watch Video Solution

1.5

3
112. Find a point M on the curve y = E zlnz, z € (e ', 00) such

that the segment of the tangent at M intercepted between M and the Y-

axis is shortest.

° Watch Video Solution

113. Sohan has z children by his first wife. Geeta has (z + 1) children by
her first husband. The marry and have children of their own. The whole
family has 24 children. Assuming that two children of the same parents
do not fight, prove that the maximum possible number of fights that can

take place is 191.

° Watch Video Solution



https://dl.doubtnut.com/l/_b4XEaiHoohV8
https://dl.doubtnut.com/l/_LL2CLS31MLRs
https://dl.doubtnut.com/l/_bfeAj95GWn4I
https://dl.doubtnut.com/l/_nIzedJKNYaFV

114. Let P be the point on curve 422 + a2y2 = 402 0 < a? < 8 whose

distance from Q (0,-2) is greatest if R is the reflection of P in the X axis

then find the least distance of R from the line 3x-4y+7=0 is

Al
B.2
C.3
D. 4
Al
B.2

C.3

D.4

o Watch Video Solution

115. What normal to the curve y = 2% forms the shortest chord?


https://dl.doubtnut.com/l/_WXhFvoRcEsem
https://dl.doubtnut.com/l/_B8VQMwUrr8c3

° Watch Video Solution

116. Let f(z)=sin®z + Asin’z ,%<x<%. Find the intervals in which A

should lie in order that f(z) has exactly one minimum and exactly one

maximum.

° Watch Video Solution

117. Determine the point of maxima and minima of the function

1
flz) = g(log)ew — bz + 2%,z > 0, where b > 0is constant.

° Watch Video Solution

118. Find the points on the curve az?® + 2bzy + ay® = c,

0 < a < b < ¢, whose distance from the origin is minimum.

° Watch Video Solution



https://dl.doubtnut.com/l/_B8VQMwUrr8c3
https://dl.doubtnut.com/l/_7L5a9YraLHcU
https://dl.doubtnut.com/l/_csSVxeBPb9vd
https://dl.doubtnut.com/l/_ulIms5WwMskR
https://dl.doubtnut.com/l/_FiCc3gEvG9jz

19. The function f(z) = (332 — 4)”(:102 -+ 1), n € N, assumes a

local minimum value at x = 2. Then find the possible values of n

° Watch Video Solution

120. For what values of a, the function
vV 4
flz) = { ( 1a_—|—a )x5 — 3z + log(5) decreases for all real z-

° Watch Video Solution

121. Let a + b = 4, wherea < 2, andletg(z) be a differentiable function.

dg
If — >0 for all z, prove that
dx

a b
/ g9(z)dz + / g(z)dz € crerasesas(b — a) € crerases.
0 0

o Watch Video Solution



https://dl.doubtnut.com/l/_FiCc3gEvG9jz
https://dl.doubtnut.com/l/_ozpu1a21dd7e
https://dl.doubtnut.com/l/_Mmv6hhlykQyN

122. Let g(z) = 2f<%) +f(2—z) and f''(z) < 0Vz € (0,2). If
g(z) increases in (a,b) and decreases in (c,d), then the value of

2
a+b+c+d—§is

° Watch Video Solution

123.Let f'(z) > 0 and f'’(z) > Owhere z; < z».

T + T2 f(z1) + (z2)
2 ) < 5

Then show f(

° Watch Video Solution

124.Let f'(z) > 0 and f''(z) > Owhere z; < .

T1 + o f(wl) + (w2)
o) S o)

Then show f<

o Watch Video Solution



https://dl.doubtnut.com/l/_yWBUHpuo4EYq
https://dl.doubtnut.com/l/_8E2n17XmxXKk
https://dl.doubtnut.com/l/_oBDTHWuvZeBi

125. If f(x) is monotonically increasing function for all z € R, such that

f"'(z) >0 and f_l(:c) exists, then prove that
F M=) + £ (2) + £ (ws) (f‘l(w1+x2+w3)>
3 < 3

o Watch Video Solution

126. A box of maximum volume with top open is to be made by cutting
out four equal squares from four corners of a square tin sheet of side
length a feet and then folding up the flaps. Find the side of the square

cut-off.

o Watch Video Solution

127. find the volume of the greatest right circular cone that can be
described by the revolution about a side of a right angled triangle of

hypotenuse 1 ft.

o Watch Video Solution



https://dl.doubtnut.com/l/_pNePk9NaYH2D
https://dl.doubtnut.com/l/_MJrvGjUD1UdS
https://dl.doubtnut.com/l/_GAGg2VnrJGb8

128. A window of perimeter P (including the base of the arch) is in the
form of a rectangle surrounded by a semi-circle. The semi-circular portion
is fitted with the colored glass while the rectangular part is fitted with
the clear glass that transmits three times as much light per square meter
as the colored glass does. What is the ratio for the sides of the rectangle

so that the window transmits the maximum light?

o Watch Video Solution

129. Let S be a square of unit area. Consider any quadrilateral which has
one vertex on each side of S. If a, b, ¢ and d denote the lengths of sides

of the quadrilateral, prove that 2 < as + by +¢c3 +dy < 4

o Watch Video Solution

130. about to only mathematics

o Watch Video Solution



https://dl.doubtnut.com/l/_GAGg2VnrJGb8
https://dl.doubtnut.com/l/_TM3LeVcWuByQ
https://dl.doubtnut.com/l/_OrRCNUXrEPQ9
https://dl.doubtnut.com/l/_izBzvPkxnCY3

131. Show that the height of the cylinder of maximum volume that can be

2R

inscribed in a sphere of radius R is — .
V3

o Watch Video Solution

132. Let A(p2, —p), B(qz, q), C’(r2, — r) be the vertices of triangle
ABC. A parallelogram AFDE is drawn with DE, and F on the line segments
BC, CA and AB, respectively. Using calculus, show that the maximum area

1
of such a parallelogram is E(p +q)(g+7)(p—1).

o Watch Video Solution

133. LL’ is the latus rectum of the parabola y?= 4ax and PP' is a double
ordinate drawn between the vertex and the latus rectum. Show that the
area of the trapezium PP’ LL’ is maximum when the distance PP’ from

the vertexis a /9.

(N |


https://dl.doubtnut.com/l/_izBzvPkxnCY3
https://dl.doubtnut.com/l/_cZhMvkpuujtA
https://dl.doubtnut.com/l/_nTKLxTcXlenb
https://dl.doubtnut.com/l/_6SBWl5Ub9jsb

[ @ Watch Video Solution J

134.The circle % + y? = 1 cuts the x-axis at PandQ- Another circle with
center at @ and variable radius intersects the first circle at R above the x-
axis and the line segment PQ at S. Find the maximum area of triangle

OSR.

o Watch Video Solution

135.Find the intervals in which f(z) = (z — 1)*(z — 2)® is increasing or

decreasing.

o Watch Video Solution

136. From point A located on a highway as shown in figure, one has to get
by car as soon as possible to point B located in the field at a distance |
from the highway. It is known that the car moves in the field time slower

on the highway. At what distance from point D one must turn off the


https://dl.doubtnut.com/l/_6SBWl5Ub9jsb
https://dl.doubtnut.com/l/_lsgPuW9tB2jE
https://dl.doubtnut.com/l/_RoUWnoZdYJFc
https://dl.doubtnut.com/l/_aGMjElPhFhuS

highway?

° Watch Video Solution

137. The function f(z) = z* — = + 1 is increasing and decreasing in the

intervals

° Watch Video Solution

138. A boat moves relative to water with a velocity with a velocity v is n
times less than the river flow u. At what angle to the stream direction

must the boat move to minimize drifting ?


https://dl.doubtnut.com/l/_aGMjElPhFhuS
https://dl.doubtnut.com/l/_bZQiVHNJkwzw
https://dl.doubtnut.com/l/_9ZOHfDM1MoXz

° Watch Video Solution

139. Consider a square with vertices at
(1,1),(-1,1),(—-1, —1),and(1l, —1). Set S be the region
consisting of all points inside the square which are nearer to the origin

than to any edge. Sketch the region S and find its area.

° Watch Video Solution

140. The interval on which the function f(x) = 223 + 922 + 12z — 1 is

decreasing is

° Watch Video Solution

141. about to only mathematics

° Watch Video Solution



https://dl.doubtnut.com/l/_9ZOHfDM1MoXz
https://dl.doubtnut.com/l/_EC1koAE1J0Bt
https://dl.doubtnut.com/l/_rjI5NG7wLh1u
https://dl.doubtnut.com/l/_XNS25cQCNMAe

EXAMPLE

1. Discuss the nature of following functions, graphically.

A f(z) = 2*
5. f(@) = 7
Cf(z) = e
D. f(z) = [z]

o Watch Video Solution

2.Let f(x) = z* find the point at which f(x) assumes local maximum and

local minimum.

o Watch Video Solution



https://dl.doubtnut.com/l/_E9bdnpjRWSY5
https://dl.doubtnut.com/l/_mVFfdk6DvWFN

3. If 22 +y? + 22 =1for z,y,z € R, then the maximum value of

3+ P + 25— 3zyzis

B.1
C.2

D.3

o Watch Video Solution

4. A solid cylinder of height H has a conical portion of same height and
radius 1/3rd of height removed from it.

Rain water is accumulating in it, at the rate equal to 7 times the
instaneous radius of the water surface inside the hole, the time after

which hole will filled with water is


https://dl.doubtnut.com/l/_fEqg9egmzGud
https://dl.doubtnut.com/l/_dkstBGvp0fVL

Answer: c

o Watch Video Solution

5. Statement 1: f(z) = x + cosz is increasing V& € R. Statement 2: If
f(z) is increasing, then f'(z) may vanish at some finite number of
points.
A. Statement | is true, Statement Il is also true, Statement Il is the
correct explanation of statement I.
B. Statemetn | is true, Statement Il is also true, Statement Il is not
correct explanation of Statement |
C.Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true


https://dl.doubtnut.com/l/_dkstBGvp0fVL
https://dl.doubtnut.com/l/_l7B2tT6G0rNC

o Watch Video Solution

6. Consider a AOAB formed by the point
0(0,0), A(2,0), B(1,/3). P(z,y) is an arbitrary interior point of

triangle moving in such a way that

d(P,0A) 4+ d(P,AB) + d(P,OB) = /3, where
d(P,0A),d(P, AB), d(P, OB) represent the distance of P from the
sides OA,AB and OB respectively
Area of region reperesenting all possible position of point P is equal to
A.2,/3
B./6
C./3

D. None of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_l7B2tT6G0rNC
https://dl.doubtnut.com/l/_KHtScRNewxJp

7.Let f(z) = az® + bz + ¢, ab, c € R. ltis given |f(z)| < 1, |z| < 1
8
The possible value of |a + ¢|, if §a2 + 2ab* is maximum is given by
Al
B.O

C.2

D.3

o Watch Video Solution

8.Let f(z) = az® + bx + ¢, ab, c € R. ltis given |f(z)| < 1,|z| < 1

8
The possible value of |a + ¢|, if §a2 + 2ab? is maximum is given by

A. 32

B. —


https://dl.doubtnut.com/l/_KHtScRNewxJp
https://dl.doubtnut.com/l/_sJcffRwcZjyd
https://dl.doubtnut.com/l/_cEo1NVboIH7g

o Watch Video Solution

9.The absolute maximum and minimum values of functions can be found
by their monotonic and asymptotic behaviour provided they exist. We
may agree that finite limits values may be reagarded as absolute

maximum or minimum. For instance the absolute maximum value of

1
1+

5 Is unity. It is attained at x=0 while absolute maximum value of the
same functions is zero which is a limiting value of
(x — 00 or ¢ — — 00)

The function z* — 4z + 1 will have.

1

A. have absolute maximum value — 3

o 25

B. has absolute minimum value — >
1

25
C. not lie between — -5 and — 5


https://dl.doubtnut.com/l/_cEo1NVboIH7g
https://dl.doubtnut.com/l/_1WjhIKzBqsNp

D. always be negative

o Watch Video Solution

10. The absolute maximum and minimum values of functions can be
found by their monotonic and asymptotic behaviour provided they exist.
We may agree that finite limits values may be reagarded as absolute

maximum or minimum. For instance the absolute maximum value of

1
. 5 Is unity. It is attained at x=0 while absolute maximum value of the
+x
same functions is zero which is a limiting value of

(x — 00 or z — — 00)

The function z* — 4z + 1 will have.
A. cot(sinx)
B. tan(logx)
C. p2005 _ L1947 |

D. 332006 + CC1947 +1


https://dl.doubtnut.com/l/_1WjhIKzBqsNp
https://dl.doubtnut.com/l/_vXwAPm4ranLi

o Watch Video Solution

max{t3—t2+t+1,0§t§zc}, 0<x<1

N Let f(z) :{ and

min {3 —¢,1 <t < z}, 1<z <2

() max {3/8t* +1/2t3 —3/2* +1,0<t<=z},0<z <1
€T =

g min {3/8t + 1/32sin’ 7t +5/8,1 <t <z}l, <z <2

The function f(z), Yz € [0, 2] is

A. continuous and differentiable
B. continuous but not differentiable
C. discontinuous

D. None of the above

o Watch Video Solution

12. The graph of derivative of a function f(x) is given (i.e. y=f'(x)). Analyse

the graph in the given domain and answer the following questions , if it is


https://dl.doubtnut.com/l/_vXwAPm4ranLi
https://dl.doubtnut.com/l/_Pi32R1u0tvgf
https://dl.doubtnut.com/l/_U7UM2lilU9HY

given that f(0)=0 s

The function f(x) for —a < z < a, is

A. a) always decreasing

B. b) always increasing

C. c) increasing for (-a,0) and decreasing for (0,a)

D. d) increasing for (0,a) and decreasing for (-a,0)

° Watch Video Solution

13. If a function (continuos and twice differentiable) is always concave
upward in an interval, then its graph lies always below the segment
joining extremities of the graph in that interval and vice-versa.

Let f:R" — R" is such that f(z) > 0Vz € [a,b]. Then value of

b
/ f(z)dx cannot exceed:

(f(a) + f(b))(b — a)
3

A.


https://dl.doubtnut.com/l/_U7UM2lilU9HY
https://dl.doubtnut.com/l/_dJjNF7cTduCD

(£(b) — f(a))(b - a)

B. 5
() + f(@) -~ a)
' 2

D. None of the above

° Watch Video Solution

1
4. If f(z) = {;} and g(z) = {z’}, then the number of positive
roots satisfying the equations f(x)=g(x) such that 2 < z? < 3
Al
B.O
C.3

D.2

° Watch Video Solution



https://dl.doubtnut.com/l/_dJjNF7cTduCD
https://dl.doubtnut.com/l/_z6HPE7Ct15kE
https://dl.doubtnut.com/l/_ogvpbUZDnh9s

15. Match the Statements of Column | with values of Column II.

. Columni Column I
(A) The sides of a triangle vary shéhtiy insuch  (p) T
a way that its circumradius remains

constant, if

da N db . de . -
4a @b dc . _ t
cos 4 cos B cosC |m|, then the

value of m is
(B)  If the length of subtangent to the curve (q) -1
_x‘zyz =16 at the point (-2, 2) is [k|, then the

value of k18 B

() If the curve x Py interseé;é the Y-axisat (1) 2
an angle cot " |(8n—4)/3|, then the value of

nis e

(D) 1If tﬁgakr;aﬁg—t:—a triangle formed by }normrcll at  (s) -2
the point (1, 0) on the curve x = " with

axes is [2¢+ 1 /6 sq units, then the value of ¢

is - S

———

° Watch Video Solution



https://dl.doubtnut.com/l/_ogvpbUZDnh9s

16. Match the Statements of Column | with values of Column II.

. - Columni Column 1t
(A)  The sides of a triangle vary shéht—‘ly insuch  (p) S
a way that its circumradius remains
constant, if

da_  db _  de -
cos 4 cos B cosC = |m]|, then the

value of m is
(B)  If the length of subtangent to the curve (Q) -1
737 = 16at the point (-2, 2) is [k|, then the

valueofkis o
(C)  If the curve y= 2¢% intersects the Y-axisat (1) 2
an angle cot '|(8n—4)/3|, then the value of

nis -

(D) 1f th;:wall.'—eNaugfa triangle formed by .normral at  (s) -2
the point (1, 0) on the curve x = " with

axes is |2t + 1 //6sq units, then the value of ¢

R

is [

° Watch Video Solution

17. The set of all points where f(z) is increasing is (a, b) U (¢, 00). Find

[a + b + | (where [.] denotes the greatest integre function) given that

2

f(z) = 2f(%> + f(6—a%), vz € R

and f''(z) >0, Vz € R.

o Watch Video Solution



https://dl.doubtnut.com/l/_rh9UVCxcsmsu
https://dl.doubtnut.com/l/_LT67NR55TkFD

18. Let f(z) be a cubic polynomial defined by

3
flz) = % + (a —3)z> +x —13. Then the sum of all possible

values(s) of a for which f(x) has negative point of local minimum in the

interval [1, 5] is

° Watch Video Solution

19.1f f(z) = max | 2siny — z|, (where y € R), then find the minimum

value of f(x).

° Watch Video Solution

20. Let f(z) = sin_l(%) Find the interval in which f(z) is

increasing or decreasing.

o Watch Video Solution



https://dl.doubtnut.com/l/_LT67NR55TkFD
https://dl.doubtnut.com/l/_t9YDibhiT2sF
https://dl.doubtnut.com/l/_bNxMzjBF2Pk3
https://dl.doubtnut.com/l/_7t0MAu8Nfwle

21. Find the minimum value of

f@) = |z +2[ + [z - 2| + |z].

° Watch Video Solution

22.The interval to which b may belong so that the functions.

o) (1 YE—BF
flz) = |1~ b+ 1

)x3 + 5z + /16,

increases for all x.

° Watch Video Solution

23. One corner of a long rectangular sheet of paper of width 1 unit is
folded over so as to reach the opposite edge of the sheet. Find the

minimum length of the crease.

° Watch Video Solution



https://dl.doubtnut.com/l/_EBqzDXhTIloh
https://dl.doubtnut.com/l/_Sr08Mc56lvQ9
https://dl.doubtnut.com/l/_BK9bW7gF5fgG

Exercise For Session 1

1.  The curvey  y=f(x) which satisfies the condition

f'(z) >0 and f'’'(z) < Oforall real x, is

AlZ
B. s
C.les

D.[&

Answer: D

° Watch Video Solution

2.The interval in which f(z) = cot 'z + x increases , is

Aa) R

B.b) (0, 00)


https://dl.doubtnut.com/l/_0rKxMftHri1m
https://dl.doubtnut.com/l/_IKxcbGwisPSm

C.o) R — {n~n}

D.d) None of these

Answer: C

° Watch Video Solution

3. The interval in which f(z) = 3cos®z + 10cos® z + 6cos’z — 3

increases or decreases in (0, )

Ad T 27 di (O 7r) U 2
. decreases on 57 3 and increases on ’ 3 3 ST

— 7r)and increases on (0, %)

) di T 27
and increases on 57 3

s
) and increases on (5, 7T)

B. decreases on

|3

T

O’E

C. decreases on (0,
D. decreases on (

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_IKxcbGwisPSm
https://dl.doubtnut.com/l/_KuXqXLpOCfYu
https://dl.doubtnut.com/l/_UBb4dtwqRnGC

4. The interval in which f(z) = /ﬂc {t+1)(e—1)(t—2)(t —4)} dt
0

increases and decreases

A.increases on ( — oo, —4) U( —10) U (2, 00) and decreases on
(—4, —1)uU(0,2)

B.increases on (—oo, —4)U( —12) and decreases on
(—4, —1)U(2,00)

C.increases on ( — oo, — 4) U (2, 00) and decreases on ( — 4, 2)

D.increases on (—4, —1)U(0,2) and decreases on

(— o0, —4) U (—10)U (2, 00)

Answer: A

o Watch Video Solution

x .
IS

5.The interval of monotonicity of the function f(z) = 1 ,
og,

A. a) increases when z € (e, 00) and decreases when z € (0, e)


https://dl.doubtnut.com/l/_UBb4dtwqRnGC
https://dl.doubtnut.com/l/_zPW07oNl3slA

B.b) increases when z € (e,00) and decreases when

€ (0,e) — {1}
C.c) increases when € (0, e) and decreases when = € (e, )

D.d) increases when =z € (0,e) — {1} and decreases when

z € (e, 00)

Answer: B

o Watch Video Solution

6.Let f(z) = 2® + azx® + bz + 5sin’ z be an increasing function on the
set R. Then find the condition on a and b.

Aa?>—3b+15>0

B.a2—3b+5<0

Ca?—3+15<0

D.a’>—3b+5>0


https://dl.doubtnut.com/l/_zPW07oNl3slA
https://dl.doubtnut.com/l/_HXWZRBMj6zb6

Answer: C

° Watch Video Solution

7.Let g(z) = f(z) + f(1 —z) and f'’(x) < 0, when z € (0,1). Then

f(z)is

N =

1
> and decreasing on (5, 1)

A. a) increasing on (0,

N =

1
B. b) increasing on (5, 1) and decreasing on (O,
C.c) increasing on (0, 1)

D. d) decreasing on (0, 1)

Answer: B

° Watch Video Solution

Exercise For Session 2



https://dl.doubtnut.com/l/_HXWZRBMj6zb6
https://dl.doubtnut.com/l/_N6MJ22MObunU

1. Determine all the critical points for the function
f(z) = 62° + 33z* — 302> + 100
° Watch Video Solution
2.Find the critical points of f(z) = 22/3(2z — 1)
° Watch Video Solution
3. Determine all the critical points for the function : f(z) = ze®
° Watch Video Solution
4. The number of critical points of

f(z) = max {sinz, cosz}, Va € ( — 2w, 2m), is

A5


https://dl.doubtnut.com/l/_WzzAqeLDg8yI
https://dl.doubtnut.com/l/_7jcYwxcE5Hoe
https://dl.doubtnut.com/l/_uUpxqLaH1O8r
https://dl.doubtnut.com/l/_osW4lIVDwcp7

B.6

C.7

D.8

Answer: C

o Watch Video Solution

Exercise For Session 3

1.Showthatsinz < z < tanz for0 < z < 7 /2.

° Watch Video Solution

2.prove that <log(l+z) < z,forallz >0

T
1+x

° Watch Video Solution



https://dl.doubtnut.com/l/_osW4lIVDwcp7
https://dl.doubtnut.com/l/_SeYcUmoEK7ys
https://dl.doubtnut.com/l/_VPrJJzG1oeN3
https://dl.doubtnut.com/l/_s8p6knXpZagT

3

T T
3.Showthat:z — 5 <sinzfor0 <z < 5

° Watch Video Solution

4.If ax? + o > c for all positive z where a > 0 and b > 0, show that
27ab® > 4¢3

A 27ab® > 4¢3
B.27ab® < 4c®
C. 4ab® > 27¢°

D. None of these

Answer: A

° Watch Video Solution

2

5. If ax + = > c for all positive z where a, b, > 0, then ab < CZ (b)

C2

> T (c)ab > 2 (d) none of these



https://dl.doubtnut.com/l/_s8p6knXpZagT
https://dl.doubtnut.com/l/_bpun5h5GbYrH
https://dl.doubtnut.com/l/_A6uhEv2nu6wr

A.ab <

B.ab >

NSNS

C.ab >

o

D. None of these

Answer: B

o Watch Video Solution

Exercise For Session 4

1. The minimum value of x” is attained when x is equal to



https://dl.doubtnut.com/l/_A6uhEv2nu6wr
https://dl.doubtnut.com/l/_TRRwyG7XbudO

Answer: B

° Watch Video Solution

2. The function 'f’ is defined by f(z) = zP(1 — z)? for all z € R,
where p, q are positive integers, has a maximum value, for  equal to :

Pq p
—— (b)1(c) 0 (d) ——
erq() (c) ()p+q

pq

"p+gq

B.1

C.0
D.
p+yq

Answer: D

° Watch Video Solution

3.The least area of a circle circumscribing any right triangle of area S is:


https://dl.doubtnut.com/l/_TRRwyG7XbudO
https://dl.doubtnut.com/l/_Cc75iDVuVbH7
https://dl.doubtnut.com/l/_zapmsNIU5nSb

A S

B.27wS

C.\/2n8S

D.4wS

Answer: A

o Watch Video Solution

4. The coordinate of the point on the curve 2% = 4y which is atleast
distance from the line y=x-4 is

A.(a)(2))

B. (b)(-2,1)

C.(a)(-2,1)

D. (d)None of these

Answer: A



https://dl.doubtnut.com/l/_zapmsNIU5nSb
https://dl.doubtnut.com/l/_sWrdWDQpQ0Hj

| o Watch Video Solution

5.The largest area of a rectangle which has one side on the x-axis and the

. —x2.
two vertices on thecurvey = e is

A \/56_1/2
B.2e 1/2
C.cfl/2

D. None of these

Answer: A

o Watch Video Solution

sin(mz)

6. Let f(z) = log(2z — z%) + 5

. Then which of the following
is/are true? Graph of f is symmetrical about the line x = 1 Maximum

value of fisl. Absolute minimum value of f does not exist. none of these


https://dl.doubtnut.com/l/_sWrdWDQpQ0Hj
https://dl.doubtnut.com/l/_oykC227IlzO7
https://dl.doubtnut.com/l/_Wy0Te32cjdtf

A. gaph of f is symmetrical about the line x=1

B. graph of f is symmetrical about the line x=2

C. minimum value of fis 1

D. minimum value of f does not exist

Answer: D

o Watch Video Solution

7. The sum of the legs of a right triangle is 9 cm. When the triangle
rotates about one of the legs, a cone result which has the maximum
volume. Then

A. (a)slant heigth of such a cone is 3,/5

B. (b)maximum value of the cone is 327

C. (c)curved surface of the cone is 18\/57r

D. (d)semi vertical angle of cone is tan ! \/5


https://dl.doubtnut.com/l/_Wy0Te32cjdtf
https://dl.doubtnut.com/l/_xOm4dvtN3FAq

Answer: A::C

° Watch Video Solution

2

8. Least value of the function, f(z) = 2* — 1+ is :

2% 11

A .0

Wl | w

D.1

Answer: D

o Watch Video Solution

9. The greatest and the least value of the function,

flz) =v/1-2z+2* —/14+ 2z + 2%, 2 € (— 00,00) are


https://dl.doubtnut.com/l/_xOm4dvtN3FAq
https://dl.doubtnut.com/l/_7VDC60Z3S3l1
https://dl.doubtnut.com/l/_7bQt5sgCjyiL

A. 2,2

B. 2,1

C.20

D.none

Answer: A

o Watch Video Solution

10. The minimum value of the polynimial z(z + 1)(z + 2)(z + 3) is

A.a)0
B.b) J
716
C.o-—-1

3
D.d)—E

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_7bQt5sgCjyiL
https://dl.doubtnut.com/l/_16W6Cbm3DJTh

11. The difference between the greatest and least value of the function

f(z) = cosx + 5 cos 2z — 5 cos 3z is

a2
'3

ol o

Answer: C

o Watch Video Solution

12. Find the point at which the slope of the tangent of the function

f(z) = €” cos z attains maxima, when z € [ — 7, 7]

(Y IO


https://dl.doubtnut.com/l/_16W6Cbm3DJTh
https://dl.doubtnut.com/l/_RWrrxkmHnlgs
https://dl.doubtnut.com/l/_vqZsRTXULaiY

Answer: D

° Watch Video Solution

13. If \, px are real numbers such that , 2° — Az 4+ pz — 6 = 0 has its
real roots and positive, then the minimum value of y, is

A a) 3(6)'/3

B.b) 3(6)%/3

C.o) (6)'/3

D.d) (6)%/3

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_vqZsRTXULaiY
https://dl.doubtnut.com/l/_iBYe0Ris6AeR
https://dl.doubtnut.com/l/_jSKuL689FY0h

14. Investigate for the maxima and minima of the function
f(z) = /1 2t~ 1)(t— 2" + 30— 1t — °]ae

A. maximum when x = % and minimum when x=1

B. maximum when x=1 and minimum when x=0

C. maximum when x=1 and minimum when x=2

. .. 7
D. maximum when x=1 and minimum when z = 5

Answer: D

o Watch Video Solution

15. The set of value(s) of a for which the function

f(z) = % + (a + 2)z* + (a — 1)z + 2 possesses a negative point of
4

inflection is (a) ( — oo, —2) U (0, 00) (b) { — E} (© (—2,0) (d)

empty set

A (—00,2)U(0,0)


https://dl.doubtnut.com/l/_jSKuL689FY0h
https://dl.doubtnut.com/l/_jYAoHOqzVwQK

B.{ —4/5}
C.(-2,0)

D. empty set

Answer: A

° Watch Video Solution

Exercise For Session 5

1. Let

flz) ={2® — 2>+ 10z — 5,z < 1, — 2z + (log),(»* — 2),z > 1
Find the values of b for which f(z) has the greatest value at z = 1.
Al<b<2
B.b = {12}
cCbe(—o0, —1)

0. [~ IR0 - V3] U (V, (VI)


https://dl.doubtnut.com/l/_jYAoHOqzVwQK
https://dl.doubtnut.com/l/_EDR5s1zQRXC8

Answer: D

° Watch Video Solution

2. Solution(s) of the equation. 3z — 2z = log, (m2 + 1) — log, x is/are

A1l
B.2
C.3

D. None of these

Answer: A

° Watch Video Solution

3. Let f(x) = cos2mz + = — [z]([-] denotes the greatest integer
function). Then number of points in [0, 10] at which f(x) assumes its local

maximum value, is



https://dl.doubtnut.com/l/_EDR5s1zQRXC8
https://dl.doubtnut.com/l/_OpMkn7dL0jII
https://dl.doubtnut.com/l/_ZBf4LVZeiFcV

A. (a)0

B. (b)10

C.(c)9

D. (d)infinite

Answer: B

o Watch Video Solution

4.If f(z) = |z| + |z — 1| — |z — 2|, then f(=)

A.a) has minimaatxz =1
B.b) has maximaatz = 0
C. c) has neither maxima nor minimaatxz = 3

D. d) none of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_ZBf4LVZeiFcV
https://dl.doubtnut.com/l/_zsZBFKt2XZ6x

5 f(x) =1+ [cosz]z,in 0 <z <

|

A. has a minimum value O

B. has a maximum value 2
. . . ™

C.is continuos in |0, B

T
D. is not differentiable at z = 5

Answer: C: D

o Watch Video Solution

6. If lirg f(z) = lim [f(z)] ([.] denotes the greates integer function)
T a T—a

and f(x) is non-constant continuous function, then

A. lim f(z) is irrational
T—a

B. lim f(x) is non-integer
Tr—a

C. f(x) has local maxima at x=a


https://dl.doubtnut.com/l/_zsZBFKt2XZ6x
https://dl.doubtnut.com/l/_O3WPCgymclsL
https://dl.doubtnut.com/l/_GEME7qE16CFh

D. f(x) has local minima at x=a

Answer: D

° Watch Video Solution

7.Find the value of a if 22 — 3z + a = 0 has three distinct real roots.

° Watch Video Solution

8. Prove that there exist exactly two non-similar isosceles triangles ABC

such that tan A + tan B + tan C = 100.

° Watch Video Solution

Exercise (Single Option Correct Type Questions)



https://dl.doubtnut.com/l/_GEME7qE16CFh
https://dl.doubtnut.com/l/_gN62IGGFVPqE
https://dl.doubtnut.com/l/_Gs0SWIdCeWKq

1. If f:[1,10] — [1,10] is a non-decreasing function and
g:[1,10] — [1, 10] is a non-increasing function. Let h(x) = f(g(z)) with
h(1) = 1, then h(2)

A lies in (1,2)

B. is more than two

C.is equal to one

D. is not defined

Answer: C

o Watch Video Solution

2. P is a variable point on the curve y= f(x) and A is a fixed point in the
plane not lying on the curve. If PA? is minimum, then the angle between

PA and the tangent at P is

N
"4


https://dl.doubtnut.com/l/_UIIznI7AjrvN
https://dl.doubtnut.com/l/_aM3iQkhTga0M

oY w|

D. None of these

Answer: C

° Watch Video Solution

1+sinz, <0

3.Let f(x Then
f ){xz—x—|—120

A. f has a local maximum at x=0
B. f has a local minimum at x=0
C.fis increasing everywhere

D. fis decreasing everywhere

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_aM3iQkhTga0M
https://dl.doubtnut.com/l/_CdUxFiHXMRZq
https://dl.doubtnut.com/l/_SVJ79gAOSxLM

4. If m and n are positive integers and
x
fz) = / (t —a)™(t — b)*""'dt, a # b, then
1
A. (a)x=b is a point of local minimum
B. (b)x=b is a point of local maximum
C. (c)x=a is a point of local minimum

D. (d)x=a is a point of local maximum.

Answer: A

o Watch Video Solution

5. Find the intervals in which the following function is increasing and

decreasing f(z) = x> — 6z + 7

o Watch Video Solution



https://dl.doubtnut.com/l/_SVJ79gAOSxLM
https://dl.doubtnut.com/l/_X9tHdB8KDEKJ

6. If f is twice differentiable such that f''(z) = — f(x),

f'(z) = g(z), h'(z) = [f(2)] + [g()]* and h(0) =2, h(1) =4,
then the equation y = h(z) represents.

A. a) a straight line with slope 2

B. b) a straight line with y-intercept 1

C. c) a straight line with x-intercept 2

D.d) None of the above

Answer: D

o Watch Video Solution

202+ L, 0 < |z| <2
7.1f f(x) = z then
3, x> 2

A.(a) x = 1, — 1 are the points of global minima

B. (b) x=1,-1 are the points of local minima


https://dl.doubtnut.com/l/_ir4Kjv0wF8VV
https://dl.doubtnut.com/l/_szyE7OMS70Su

C.(c) x=0 is the point of local minima

D.(d) z = Ois the point of local minimum

Answer: B

° Watch Video Solution

8.sinz + cosz = y?> — y + a has no value of & for any value of y if a
belongs to (a) (0, 1/3) (b) ( — /3,0) (c) ( — o0, — +/3) (d) (v/3, 0)

A. (0, /3)

B.(—+/3,0)

c(~ o, ~+3)

D. (1/3, o0)

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_szyE7OMS70Su
https://dl.doubtnut.com/l/_lo7jJ6UhS37y
https://dl.doubtnut.com/l/_f9rEMS4xmAUc

z2 -z
9. f: R — Ris defined by f(z) = %is:
er +e"*

2

A. f(x) is an increasing function

B. f(x) is a decreasing function

C.f(x) is a onto

D. None of the above

Answer: D

° Watch Video Solution

10. Suppose that f(z) is a quadratic expresson positive for all real z. If
9(z) = flz) + f'(z) + ' (x), then for any real
z(wheref’ (x)andf’’ (z) represent 1st and 2nd derivative, respectively).

a.g(z) <0b.g(z) >0c.g(z) =0d.g(z) >0

Ag(z) >0

B.g(z) <0


https://dl.doubtnut.com/l/_f9rEMS4xmAUc
https://dl.doubtnut.com/l/_ecJG9Ga18sq0

C.g(z) >0

D.g(z) <0

Answer: A

° Watch Video Solution

N.Let f(z) = min {1,cosz,1 —sinz}, — 7 < z < 7, Then,f(x) is

A. f(x) is differentiable at O
T

B. f(x) is differentiable at Bl

C. f(x) has local maxima at=0

D. none of the above

Answer: AB

° Watch Video Solution



https://dl.doubtnut.com/l/_ecJG9Ga18sq0
https://dl.doubtnut.com/l/_Tw1QQKuuIbsi

12.

f(z) = {2 — ‘m2 + bx + 6|, x # 2a% + 1,z = — 2Thentheran > ofa,

so that f(z) has maximaat x = — 2, is |a| > 1(b) |[a| <1a > 1 (d)
a<l1

Alal >1

B.la| <1

Ca>1

D.a <1

Answer: A

o Watch Video Solution

13. Maximum number of real solution for the equation
az” + 22 + bz + ¢ =0, where a,b,c € R and n is an even positive

number, is


https://dl.doubtnut.com/l/_Lme4plC006VH
https://dl.doubtnut.com/l/_HQxF81rwfaVZ

A2

B.3

C.4

D. infinite

Answer: D

o Watch Video Solution

14. Maximum number area of rectangle whose two sides are
x = xg,x = ™ — g and which is inscribed in a region bounded by y=sin

x and X-axis is obtained when z, €

NERS
B.< ;1,%>
c(o3)

D. None of these

3 Ay



https://dl.doubtnut.com/l/_HQxF81rwfaVZ
https://dl.doubtnut.com/l/_GKNKSiD4d421

Answer: B

° Watch Video Solution

15. f(x)=-1+kx+k neither touches nor intecepts the curve f(x)= log x, then

minimum value of k &€

D. None of these

Answer: A

° Watch Video Solution

16. f(x) is polynomial of degree 4 with real coefficients such that f(x)=0

satisfied by x=1,2, 3 only then f'(1) f'(2) f'(3) is equal to -


https://dl.doubtnut.com/l/_GKNKSiD4d421
https://dl.doubtnut.com/l/_wlQh8T3FQ0by
https://dl.doubtnut.com/l/_8yTC4hGAt6GW

A. positive

B. negative

C.o

D. inadequate data

Answer: C

o Watch Video Solution

17. A curve whose concavity is directly proportional to the logarithm of its
x-coordinates at any of the curve, is given by

A.ci. z%(2logz — 3) + oz + c3

B.ciz*(2logz + 3) + cox + c3

C.ciz?(2logz) + ¢y

D. none of the above

Answer: A



https://dl.doubtnut.com/l/_8yTC4hGAt6GW
https://dl.doubtnut.com/l/_2WqJsUJFwmGh

| ° Watch Video Solution

18. f(z) = 4tanz — tan’z + tan’z, z # nw + g

A.a) f(z) isincreasing forallz € R
B.b) f(x) is decreasing for allz € R
C.¢c) f(z) is increasing in its domain

D. d) none of the above

Answer: C

° Watch Video Solution

3+ |z — K|, z <k
19. f(z) = RPN sin (2 — k) 2>k has minimum at x = k, then:
(z—k) ’

A.a € R

B.|a|] < 2


https://dl.doubtnut.com/l/_2WqJsUJFwmGh
https://dl.doubtnut.com/l/_IofIQOlqIdkK
https://dl.doubtnut.com/l/_9BGtfwvn94qG

C.la| > 2

D.1< |a| <2

Answer: C

° Watch Video Solution

20. Let f(x) be linear functions with the properties that
f(1) < f(2), f(3) > f(4) and f(5) = 5. Which one of the following

statements is true?

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_9BGtfwvn94qG
https://dl.doubtnut.com/l/_xuL8FYgKnlsD

21. If P(x) is polynomial satisfying
P(z*) = 2°P(z) and P(0) = —2,P’(3/2) =0 and P(1) = 0.

The maximum value of P(x) is

D. (d) none of the above

Answer: B

o Watch Video Solution

22. Find the vertex and length of latus rectum of the parabola

2 = —4(y — a).

o Watch Video Solution



https://dl.doubtnut.com/l/_xuL8FYgKnlsD
https://dl.doubtnut.com/l/_rU1xuA2C29JX
https://dl.doubtnut.com/l/_9scCHRHih0ML
https://dl.doubtnut.com/l/_03ZXoO3njWP2

23.Let f(z) = > — 2z and g(z) = f(f(x) — 1) + f(5 — f(z)), then

Ag(z) <0,Vx € R
B.g(z) <0, for some z € R
C.g(z) > 0, for some z € R

D.g(z) >0, Vx € R

Answer: D

o Watch Video Solution

24.Let f: N — Ninsuch that f(n + 1) > f(f(n)) foralln € N then

A@) f(n)=n*—n+1
B.(b) f(n) =n—1
C.(cd) f(n) =n*+1

D. (d) none of the above


https://dl.doubtnut.com/l/_03ZXoO3njWP2
https://dl.doubtnut.com/l/_6iXHy7mKcCKf

Answer: D

° Watch Video Solution

1
25.The equation |2az — 3| + |az + 1| + |5 — az| = 5 Possesses

A. (a) infinite number of real solution for somea € R
B. (b) finitely many real solution for somea € R
C.(c) no real solutions for somea € R

D. (d) no real solutions foralla € R

Answer: D

° Watch Video Solution

26. Let aj,a9,a, be sequence of real numbers with

2 . an 2
a,i+1 = a, +4/1+ a; and ag = 0.Prove that lim ——
T — 00 znfl s



https://dl.doubtnut.com/l/_6iXHy7mKcCKf
https://dl.doubtnut.com/l/_5pSqFWGvrwGA
https://dl.doubtnut.com/l/_zrNT5X6CTKdB

Am/4

B.4/7

D.7/2

Answer: B

o Watch Video Solution

27. A function f is defined by f(z) = |z|™|z — 1|"Vz € R. The local

maximum value of the function is (m,n € N),

m"n" (mn)™

(m + n)m—l—n (m 4 n)m-i-n

Al

1 (b)

m

N

~

m


https://dl.doubtnut.com/l/_zrNT5X6CTKdB
https://dl.doubtnut.com/l/_Ntmtv7rru8ge

Answer: C

° Watch Video Solution

Exercise (More Than One Correct Option Type Questions)

1. Which of the following is/are true?
In((Inz))

Inx

(you may use f(z) =

A (In2.1)™? > (In2.2)™*!
B. (In4)™ > (In5)™
C. (In30)™! > (In31)™*

D. (In28)* < (In30)™*®

Answer: B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_Ntmtv7rru8ge
https://dl.doubtnut.com/l/_RNJnOEGGUdYx

2.If liILl f(z) = liIB [f(z)] ([.] denotes the greates integer function)

and f(x) is non-constant continuous function, then

A. lim f(z) is an integer
Tr—a

B. lim f(z) is non-integer
T—a

C. f(x) has local maximum at x=a

D. f(x) has local minimum at x=a

Answer: A::D

o Watch Video Solution

3. Let S be the set of real values of parameter A\ for which the equation
fx) = 22 — 3(2 + A)2® + 12X x has exactly one local maximum and
exactly one local minimum. Then S is a subset of

A (—4,00)

B.( —3,3)


https://dl.doubtnut.com/l/_st5o617zKxyZ
https://dl.doubtnut.com/l/_jl9aANItCF5h

Answer: C::D

° Watch Video Solution

4. h(z) = 3f(%2) +f(3—2*)Vz € (—3,4)

f''(x) > 0Vz € (— 3,4), then h(x) is

3
A. a) increasing in (5’ 4)
. N 3
B. b) increasing in ( — 3 0)
N 3
C. c) decreasing in < -3, — 5)

3
D. d) decreasing in |{ 0, 5)

Answer: A::B::C::D

where

o Watch Video Solution



https://dl.doubtnut.com/l/_jl9aANItCF5h
https://dl.doubtnut.com/l/_1kNTOm4LgcNG
https://dl.doubtnut.com/l/_8HSUbbC5mUeI

N sin(mz) . .
5. Let f(z) = log(2a: - ) + — Then which of the following

is/are true? Graph of f is symmetrical about the line x = 1 Maximum

value of fisl. Absolute minimum value of f does not exist.none of these

A. graph of f is symmetrical about the line x=1

B. graph of f is symmetrical about the line x=2

C. maximum value of fis 1

D. minimum value of f does not exist

Answer: A::C::D

o Watch Video Solution

6. Show that f(x) = tan™!(sinz 4 cosx) is an increasing function in

@ 3)


https://dl.doubtnut.com/l/_8HSUbbC5mUeI
https://dl.doubtnut.com/l/_UUKpWvf60Lrr

Answer: A::B::C::D

° Watch Video Solution

7. If the maximum and minimum values of the determinant

1+ sin’z cos? x sin 2z

sin® ¢ 1+ cos?z sin2x |area and S,then

sin® z cos? 1+ sin2zx

Aa+pB% =4
B.a® — 817 = 26
C. (o™ — B?") is always an even integer forn € N

D. a triangle can be drawn having it's sides as a, 8 and a — 3

Answer: A::B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_UUKpWvf60Lrr
https://dl.doubtnut.com/l/_feL2Amcqtggj

A. x=-2 is the point of global minima
B. x=m is the point of global maxima

. , . s
C.f(x) is non-differentiable at z = —

2

D. f(x) is dicontinuos at x=0

Answer: A::B::C

o Watch Video Solution

9.let f(z) = absinz + by/1 — a® cosz + ¢, where |a| < 1, b > 0 then

A. maximum value of f(x) is b, ifc=0
B. difference of maximum and minimum value of f(x) is 2b
1

Cf(z)=¢ if 2= —cos "a

D.f(z) =¢, if z=rcos 'a


https://dl.doubtnut.com/l/_S0TAhXTna9Id
https://dl.doubtnut.com/l/_U6ZXkakfVYdf

Answer: A::B::C

° Watch Video Solution

10.1f f(x) :/ %,m > 0 and n > m, then

Z

™ Yz - 1)

Inx

Af (@) =

B. f(x) is decreasing for x > 1

C. f(x) is increasing in (0,1)

D. f(x) is increasing forz > 1

Answer: C::D

° Watch Video Solution

N f(z) =z —1++2—z and g(z) = 2> + bz + ¢ are two given
functions such that f(x) and g(z) attain their maximum and minimum

values respectively for same value of z, then



https://dl.doubtnut.com/l/_U6ZXkakfVYdf
https://dl.doubtnut.com/l/_9d7oGQleBiRP
https://dl.doubtnut.com/l/_ykEj55AcCH6b

A.a) f(z) extreme point at z =

B.b) f(z) extreme point at z =

o w |-

Cob=3

D.d)b= —3

Answer: B::D

o Watch Video Solution

12. Find the intervals in which f(z) = 62> — 24z + 1 increases and

decreases

o Watch Video Solution

13. A function f is defined by f(z) = / costcos(z — t)dt,0 < z < 27
0

then the minimum value of f(z) is

A. f(x) is continuos but not differentiable in (0, 27)



https://dl.doubtnut.com/l/_ykEj55AcCH6b
https://dl.doubtnut.com/l/_KELhyZmODjJM
https://dl.doubtnut.com/l/_vRpWVCOQixUi

B. Maximum value of fis 7
C. There exists atleast onec € (0,27) if f'(c) =0

T
D. Minimum value of fis — o)

Answer: A::B

o Watch Video Solution

14. Let f(z) be a differentiable function on the interval ( — oo, 0) such

that f(1) = 5and lim af(z) ~=fla) =2,Vz € R.
a—T a— X

Then which of the following alternatives is/are correct?

A. f(z) has an inflection point

2
D. Area bounded by f(z) with coordinate axes is 3

Answer: B::C::D

[ 1


https://dl.doubtnut.com/l/_vRpWVCOQixUi
https://dl.doubtnut.com/l/_mnAg3CnY1WD7

l ) Watch Video Solution J

15.If f: R — R, f ( x) is differentiable bijective function then which of
the following is ture ?

A(f(z) —x)f '(z) <0,V € R

B.(f(z) —z)f '(x) >0,V € R

C.If f(z) —z) f''(z) > 0, thenf(z) = f '(z) has no solution

D.If f(z) —z)f '(z) > 0,thenf(z) = f '(z) has atleast a real

solution

Answer: B::C

o Watch Video Solution

16. Let f:(0,00) — (0, 00) be a derivable function and F(x) is the

primitive of f(x) such that 2(F(z) — f(z)) = f?(z) for any real positive x


https://dl.doubtnut.com/l/_mnAg3CnY1WD7
https://dl.doubtnut.com/l/_Uz4ebnExTFhn
https://dl.doubtnut.com/l/_P9RiC1wVMqS9

A.fis strictly increasing

B. lim f(z)

T — 00 L

=1

C.fis strictly decreasing

D.f is non-monotonic

Answer: A::B

° Watch Video Solution

Exercise (Statement | And li Type Questions)

1. Statement | The equation 3z + 4az + b = 0 has atleast one root in

(o)1), if 3+4a=0.

Statement Il f(z) = 322 + 4z + bis continuos and differentiable in (0,1)

A. Statement | is true, Statement Il is also true, Statement Il is the

correct explanation of statement I.


https://dl.doubtnut.com/l/_P9RiC1wVMqS9
https://dl.doubtnut.com/l/_voEj6bVzqLZy

B. Statement I is true, Statement Il is also true, Statement Il is not the

correct explanation of Statement I.

C.Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true

Answer: D

o Watch Video Solution

2.Statement | For the function

55— <2

1
f(z) = {233 3z 2x = 2 has neither a maximum nor a minimum

point.
Statament Il ff'(x) does not exist at x=2.
A. Statement | is true, Statement Il is also true, Statement Il is the
correct explanation of statement I.
B. Statement I is true, Statement Il is also true, Statement Il is not the

correct explanation of Statement I.


https://dl.doubtnut.com/l/_voEj6bVzqLZy
https://dl.doubtnut.com/l/_K10Kp2fF1XHt

C. Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true

Answer: D

o Watch Video Solution

3.Statement | ¢(z) = / (3sint + 4 cost)dt, [%, %]qﬁ(az) —
0

. . T
attains its maximum value at x = E

Statement Il ¢(z) = / (3sint + 4cost)dt, p(z) is
0

increasing function in [E’ 5]

A. Statement | is true, Statement Il is also true, Statement Il is the
correct explanation of statement I.

B. Statement | is true, Statement Il is also true, Statement Il is not the
correct explanation of Statement I.

C. Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true


https://dl.doubtnut.com/l/_K10Kp2fF1XHt
https://dl.doubtnut.com/l/_iTK7BpyBiOLd

Answer: A

o Watch Video Solution

4. Let f(x) a twice differentiable function in [a,b], given that f(x) and f"(x)
has same sign in [a,b].
Statement | f'(x)=0 has at the most real root in [a,b].
Statement Il An increasing function can intersect the X-axis at the most
once.
A. (a)Statement | is true, Statement Il is also true, Statement Il is the
correct explanation of statement I.
B. (b)Statement | is true, Statement Il is also true, Statement Il is not
the correct explanation of Statement I.

C. (c)Statement | is true, Statement Il is false

D. (d)Statement | is false, Statement Il is true

Answer: A


https://dl.doubtnut.com/l/_iTK7BpyBiOLd
https://dl.doubtnut.com/l/_ZCECB8FlZKei

° Watch Video Solution

5. Let u=,/c+1—,/cand v=,/c—+/c—1,c> land let
flz) =In(l+z), Ve € (—1,00).
Statement | f(u) > f(v), Ve > 1 because

Statement Il f(x) is increasing ffunction, hence for
u > v, f(u) > f(v).
A. Statement | is true, Statement Il is also true, Statement Il is the
correct explanation of statement I.
B. Statement | is true, Statement Il is also true, Statement Il is not the
correct explanation of Statement I.
C. Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_ZCECB8FlZKei
https://dl.doubtnut.com/l/_KVEPNlwkmGgr

3
6. Let f(0) =0, f(g) =1, f(%) = — 1 be a continuos and twice

differentiable function.

3

Statement | | f’’'(z)| < 1for atleast one z ¢ (0, 5

) because
Statement Il According to Rolle's theorem, if y=g(x) is
continuos and differentiable, V& € [a, b] and g(a) = g(b),
then there exists atleast one such that g'(c)=0.
A. Statement | is true, Statement Il is also true, Statement Il is the
correct explanation of statement I.
B. Statement | is true, Statement Il is also true, Statement Il is not the
correct explanation of Statement I.

C. Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_MrLDOkoxX4B9
https://dl.doubtnut.com/l/_97csYQjPoNST

7.Statement | For any AABC.

. (A+B+C sinA + sin B + sinC
sin 3 > 3

Statement Il y= sin x is concave downward for z € (0, 7]

A. Statement | is true, Statement Il is also true, Statement Il is the
correct explanation of statement I.

B. Statement | is true, Statement Il is also true, Statement Il is not the
correct explanation of Statement I.

C. Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true

Answer: B

o Watch Video Solution

8. f(z) is a polynomial of degree 3 passing through the origin having

local extrema at x = =+ 2 Statement 1: Ratio of areas in which f(z) cuts


https://dl.doubtnut.com/l/_97csYQjPoNST
https://dl.doubtnut.com/l/_rYVoHZapxvfb

the circle z® + 3? = 36is1:1. Statement 2 : Both y = f(z) and the
circle are symmetric about the origin.
A. Statement | is true, Statement Il is also true, Statement Il is the
correct explanation of statement I.
B. Statement | is true, Statement Il is also true, Statement Il is not the
correct explanation of Statement I.
C. Statement | is true, Statement Il is false

D. Statement | is false, Statement Il is true

Answer: A

° Watch Video Solution

Exercise (Passage Based Questions)

1
1 Let f(z) = 122 let m be the slope, a be the x-intercept and b be

they y-intercept of a tangent to y=f(x).


https://dl.doubtnut.com/l/_rYVoHZapxvfb
https://dl.doubtnut.com/l/_hQ3OLkPwljCr

Absicca of the point of contact of the tangent for which m is greatest, is

Answer: D

o Watch Video Solution

let m be the slope, a be the x-intercept and b be

2.tet f(z) = —

.Let f(z) = ——,
1+ z2

they y-intercept of a tangent to y=f(x).

Value of b for the tangent drawn to the curve y=f(x) whose slope is

greatest, is

| = oo|w oo


https://dl.doubtnut.com/l/_hQ3OLkPwljCr
https://dl.doubtnut.com/l/_7vz3bp22BgZX

Answer: A

° Watch Video Solution

1
3. Let f(z) = 1 2 let m be the slope, a be the x-intercept and b be

+ z?’

they y-intercept of a tangent to y=f(x).
Value of a for the tangent drawn to the curve y=f(x) whose slope is

greatest, is

A —/3
B.1

C.-1

D. /3

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_7vz3bp22BgZX
https://dl.doubtnut.com/l/_x1CRVp93eIcR

4, Consider the function f(z) = max .
(22 (1—-2)* 2z(1—=)],z €[0,1] The interval in which f(x) is

increasing, is

-

>
A/~

w
Wl W~ wlrk W
N = N~ N R W

-

o

(@)
N N N

-

N~ N "
(- C
/N N
Wi N =
NI

~_

Answer: D

o Watch Video Solution

5. Let f(x) = Max. {:132, (1—z)% 2z(1 — :c)} where z € [0, 1] If Rolle's
theorem is applicable for f(x) on largestpossible interval [a, b] then the

value of 2(a + b + ¢) when ¢ € [a, b] such that f'(c) = 0, is


https://dl.doubtnut.com/l/_X3jfQYVlzsXy
https://dl.doubtnut.com/l/_VZw4ZY79fvtv

Answer: D

° Watch Video Solution

6. Consider the function
[(1—2)® 2¢(1—2z)],z€]0,1]

The interval in which f(x) is increasing, is

A(l 7)
)

f(z)

max z°,



https://dl.doubtnut.com/l/_VZw4ZY79fvtv
https://dl.doubtnut.com/l/_HAHPUepkIo4T

| @ Watch Video Solution J

7. f(z), g(x) and h(z) are all continuous and differentiable functions in
[a, b]. Also a < ¢ < b and f(a) = g(a) = h(a). Point of intersection of
the tangent at z = c with chord joining £ = a and £ = b is on the left of
cin y = f(z) and on the right in y = h(x). And tangent at z = c is
parallel to the chord in case of y = g(x). Now answer the following
questions.

Ifc = atb

for each b, then:

A.g(z) = Az? + Bz + c

B.g(z) = logz

C.g(z) = sinz

D.g(x) = €*
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_HAHPUepkIo4T
https://dl.doubtnut.com/l/_iOTDEnUpWxp3
https://dl.doubtnut.com/l/_p2ilkoOgi4Sl

8 In the non-decreasing sequence of odd integers
(a1, a9, a3, ....) ={1,3,3,3,5,5,5,5, 5.... } each positive odd integer k
appears k times. It is a fact that there are integers b,c and d such that for
all positive integer n, a,, = b[\/n + c| + d (where [] denotes greatest

integer function). The possible vaue of b+c+d is

Answer: C

o Watch Video Solution

9. In the non-decreasing sequence of odd integers
(a1, as,as,....) =41,3,3,3,5,5,5,5,5.... } each positive odd integer k

appears k times. It is a fact that there are integers b,c and d such that for


https://dl.doubtnut.com/l/_p2ilkoOgi4Sl
https://dl.doubtnut.com/l/_BkT0wV2onRyw

all positive integer n, a, = b[\/n + c¢| + d (where [] denotes greatest

b—2d .
is

integer function). The possible value of

Answer: A

o Watch Video Solution

10. In the non-decreasing sequence of odd integers
(a1, as,as,....) =41,3,3,3,5,5,5,5, 5.... } each positive odd integer k
appears k times. It is a fact that there are integers b,c and d such that for

all positive integer n, a, = b[\/n + c] + d (where [] denotes greatest

c+d .

integer function). The possible value of % is

A. (a)0


https://dl.doubtnut.com/l/_BkT0wV2onRyw
https://dl.doubtnut.com/l/_DI4ReJrs30Q2

Answer: A

o Watch Video Solution

M.Llet g(z) = ap + a1z + asx® + azz® and f(z) = ,/g(z), f(x) has its
non-zero local minimum and maximum values at -3 and 3, respectively. If

a3 € the domain of the function

1 2
h(x):sin_1< ‘2;9” )

The value of a1 + a9 is

A.30

B.-30

C.27

D.-27


https://dl.doubtnut.com/l/_DI4ReJrs30Q2
https://dl.doubtnut.com/l/_kkhA7xGh4Kcj

Answer: D

° Watch Video Solution

12. Let g(z) = ag + a1% + apz® + azz® and f(z) = {/g(z), f(x) has
its non-zero local minimum and maximum values at -3 and 3, respectively.

If a3 € the domain of the function

1 2
h(z) = sin_1< ;;’ >

The value of ag is

A. equal to 50

B. greater than 54

C. less than 54

D. less than 50

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_kkhA7xGh4Kcj
https://dl.doubtnut.com/l/_UsmE2kA0dRaz
https://dl.doubtnut.com/l/_tu1U1Sox7YQY

13. Let g(z) = ap + a1z + a2z® + azz® and f(z) = (/g(z), f(x) has
its non-zero local minimum and maximum values at -3 and 3, respectively.
If a3 € the domain of the function

1+ 22
— ain 1
h(x) = sin < 5 >

The value of a is

A ay > 730

B. Qg > 830

C.ap = 830

D. none of the above

Answer: A

° Watch Video Solution

4. f: D — R, f(z) = (x"2 +bx+c)/(x? + biz + ¢;) wherea, 8 are the
roots of the equation z? +bx +c =0 and oy, 8; are the roots of

z2 + bz +¢; = 0. Now answer the following questions for f(x). A


https://dl.doubtnut.com/l/_tu1U1Sox7YQY
https://dl.doubtnut.com/l/_pCCx98hX3Nqp

combination of graphical and analytical approach may be helpful in
solving these problems. (If oy and ; are real, then f(x) has vertical
asymptote at x = aq, 3

A. f(x) is increasing in (o, B1)

B. f(x) is decreasing in (a, )

C. f(x) is decreasing in (81, B)

D. f(x) is decreasing in ( — 0o, &)

Answer: A

o Watch Video Solution

15. f: D — R, f(z) = (x"2 +bx+c)/(ac2 + bz + cl) wherea, 8 are the
roots of the equation z? + bz +c¢ =0 and a4, B; are the roots of
22 + bz + ¢; = 0. Now answer the following questions for f(x). A
combination of graphical and analytical approach may be helpful in
solving these problems. (If a; and §; are real, then f(x) has vertical

asymptote at x = a1, 51


https://dl.doubtnut.com/l/_pCCx98hX3Nqp
https://dl.doubtnut.com/l/_gMQhRzcVcXgO

A. f(x) has a maxima in [a, 81] and a minima is [, 3]
B. f(x) has a minima in (ay, 81) and a maxima in (a, 3)
C. f'(z) > 0where ever defined

D. f'(x) < 0where ever defined

Answer: A

o Watch Video Solution

16. f: D — R, f(z) = (x"2 +bx+c)/(ac2 + bz + cl) wherea, 8 are the
roots of the equation z? + bz +c¢ =0 and a4, B; are the roots of
22 + bz + ¢; = 0. Now answer the following questions for f(x). A
combination of graphical and analytical approach may be helpful in
solving these problems. (If a; and §; are real, then f(x) has vertical

asymptote at x = o, 51

A. f'(x)=0 has real and distinct roots

B. f'(x)=0 has real and equal roots


https://dl.doubtnut.com/l/_gMQhRzcVcXgO
https://dl.doubtnut.com/l/_810ROvQCVneZ

C. f'(x)= 0 has imaginary roots

D. nothing can be said

Answer: A

° Watch Video Solution

17. . D — R, f(z) = (x"2 +bx+c)/(ac2 + bz + cl) wherea, B8 are the
roots of the equation z2 4+ bz +c=0 and ay,8; are the roots of
z? + bz +¢; = 0. Now answer the following questions for f(x). A
combination of graphical and analytical approach may be helpful in
solving these problems. (If oy and ; are real, then f(x) has vertical

asymptote at x = a1, 51

Al
B.O
C.-1

D. does not exist


https://dl.doubtnut.com/l/_810ROvQCVneZ
https://dl.doubtnut.com/l/_jGipsSl2RHSZ

Answer: B

o Watch Video Solution

18. f: D — R, f(z) = (x"2 +bx+c)/(ac2 + bz + cl) wherea, B are the
roots of the equation z? + bz +c¢ =0 and a4, B; are the roots of
22 + bz + ¢; = 0. Now answer the following questions for f(x). A
combination of graphical and analytical approach may be helpful in
solving these problems. (If a; and ; are real, then f(x) has vertical
asymptote at x = a1, 51
A. x-coordinate of point of minima is greater than the x-coordinate of
point of maxima
B. x-coordinate of point of minima is less than x-coordinate of point of
maxima

C. it also depends upon ¢ and ¢;

D. nothing can be said


https://dl.doubtnut.com/l/_jGipsSl2RHSZ
https://dl.doubtnut.com/l/_qrUzpUYYmzFG

Answer: B

° Watch Video Solution

.’132

2 —1

19. consider the function f(z) =
The interval in which f is increasing is
A (-1,)
B.(—o0, —1)U(—1,0)
C.(—o0, —00)—{—-1,1}

D.(0,1) U (1, o)

Answer: B

o Watch Video Solution

5132

x2 —1

If fis defined from R — ( — 1,1) — Rthenfis

20. consider the function f(z) =


https://dl.doubtnut.com/l/_qrUzpUYYmzFG
https://dl.doubtnut.com/l/_L2A1SMbCvizC
https://dl.doubtnut.com/l/_BBfT6Elw3kyY

A. injective but not surjective

B. surjective but not inective

C.injective as well as surjective

D. neither injective nor surjective

Answer: D

o Watch Video Solution

5132

2 —1

21. consider the function f(z) =

f has

A. local maxima but not local minima

B. local minima but not local maxima

C. both local maxima and local minima

D. neither local maxima nor local minima

Answer: A



https://dl.doubtnut.com/l/_BBfT6Elw3kyY
https://dl.doubtnut.com/l/_zaxtzG72Bheg

I o Watch Video Solution \

22.Let f(x) = e(PT1)% _ ¢ for real number P > 0, then

The value of z = S}, for which f(x) is minimum, is

_loge(P+1)

A. 2

B. —log, (p 1)

C.—log.p
P+1
D.1
ox(F54)

Answer: A

o Watch Video Solution

23.Let f(z) = e(P+1)® _ ¢® for real number P > 0, then

P el —1 P 9
Use the fact that 1+?§ fz §1+3+P (0 < P <1), the

valueof lim (Sp —tp)is
P—0*


https://dl.doubtnut.com/l/_zaxtzG72Bheg
https://dl.doubtnut.com/l/_zFX2iB4VlAhO
https://dl.doubtnut.com/l/_0bdRTDZlmnYR

Answer: C

o Watch Video Solution

24.Let f(z) = e(P+1)® _ 2 for real number P > 0, then

Let g(t) = /Hlf(a:)et_mdm. The value of ¢t = tp, for which g(t) is
t
minimum, is
A0
5.+
2
C.1

D. non-existent


https://dl.doubtnut.com/l/_0bdRTDZlmnYR
https://dl.doubtnut.com/l/_6v69WGBBJPN2

Answer: B

° Watch Video Solution

25. Consider f, g and h be three real valued function defined on R. Let
f(z) = sin3z + cosz, g(x) = cos 3z + sinz and
h(z) = f*(z) + ¢*(z). Then,
The length of a longest interval in which the function h(x) is increasing, is
Am/8
B.m/4
C.7m/6

D.7/2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_6v69WGBBJPN2
https://dl.doubtnut.com/l/_JTHxKBAQT5PV

26. Consider f, g and h be three real valued function defined on R.

Let f(z) = sin3z + cosz, g(x) = cos 3z + sinz and
h(z) = f*(z) + ¢*(=)
Q. General solution of the equation h(z) = 4,is:
[wWheren € I']
A (4n+1)m/8
B.(8n + 1)7 /8
C(2n+1)m/4

D.(Tn+ 1) /4

Answer: A

o Watch Video Solution

27. Consider f, g and h be three real valued function defined on R. Let
f(z) = sin3z + cosz, g(x) = cos 3z + sinz and

h(z) = f*(z) + ¢*(x). Then,


https://dl.doubtnut.com/l/_wxzKA2bAvTsW
https://dl.doubtnut.com/l/_lLQxbEI2KyUt

Number of point (s) where the graphs of the two function, y=f(x) and

y=g(x) intersects in [0, 7], is

A2

B.3

C.4

D.5

Answer: C

o Watch Video Solution

28. Consider f,g and h be three real valued functions defined on R. Let

-1, <0
f(z) =<0, z = 0,9(z)(1 — 2?) and h(z)besuchthat h"(x)=6x-4.
1, T >o0

Also, h(x) has local minimum value 5 at x=1

The equation of tangent at m(2,7) to the curve y=h(x), is

A. 5x+y=17


https://dl.doubtnut.com/l/_lLQxbEI2KyUt
https://dl.doubtnut.com/l/_kfbYZcBQBce5

B. x+5y=37

C. x-5y+33=0

D. 5x-y=3

Answer: D

o Watch Video Solution

29. Consider f,g and h be three real valued functions defined on R. Let
fle)={(—-1, =z <0),(0, z = 0),(1, z > 0)"g(x)(1-x"(2))andh(x)
"be such that" h"(x)=6x-4. Also, h(x) has local minimum value 5 at x=1
The area bounded by y=h(x),y=g(f(x))between x=0 and x=2 equals

A.23/2

B.20/3

C.32/3

D.40/3


https://dl.doubtnut.com/l/_kfbYZcBQBce5
https://dl.doubtnut.com/l/_Tsb5FEjj4GpW

Answer: C

° Watch Video Solution

30. Consider f,g and h be three real valued functions defined on R. Let

-1, <0
f(z) = ¢ 0, z = 0,9(z)(1 — 2?) and h(z)besuchthat h"(x)=6x-4.
1, T >0

Also, h(x) has local minimum value 5 at x=1

Range of function sin ™! , /(fog(z)) is

A (0,7/2)
B. {0, w/2}
C{—[r/2,0,7/2}

D.{m/2}

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Tsb5FEjj4GpW
https://dl.doubtnut.com/l/_nhe9xQxDa2JV
https://dl.doubtnut.com/l/_Zwge2KROOnut

31. Consider f,g and h be three real valued differentiable functions defined
onR.Letg(z) = 2* +g' " (1)2® + (39’(1) — g’ (1) — 1)z + 3g’(1)
flz) = zg(x) — 122 + 1
andf(z) = (h(z))?, where g(0) = 1
The function y=f(x) has

A. (a)Exactly one local minima and no local maxima

B. (b)Exactly one local maxima and no local minima

C. (c)Exactly one local maxima and two local minima

D. (d)Exactly two local maxima and no local minima

Answer: C

o Watch Video Solution

32. Find the intervals in which f(z) = (z — 1)*(z — 2)2 is increasing or

decreasing.

o Watch Video Solution



https://dl.doubtnut.com/l/_Zwge2KROOnut
https://dl.doubtnut.com/l/_0USC8FiTucoN

33. Consider f,g and h be three real valued differentiable functions

defined on R. Let
g(z) = 2® + ¢’ ()z° + (3¢'(1) — ¢’ "(1) — D)z +3¢°(1)
f(z) = zg(z) — 12z + 1 andf(z) = (h(z))®, where g(0) = 1 Which
one of the following does not hold good for y=h(x)

A. Exactly one critical point

B. No point of inflexion

C. Exactly one real zero in (0,3)

D. Exactly one tangent parallel to y-axis

Answer: C

° Watch Video Solution

Exercise (Single Integer Answer Type Questions)



https://dl.doubtnut.com/l/_0USC8FiTucoN
https://dl.doubtnut.com/l/_cHJhGmPMxKRM

1. A particular substance is being cooled by a stream of cold air
(temperature of the air is constant and is 5° C) where rate of cooling is
directly proportional to square of difference of temperature of the
substance and the air.

If the substance is cooled from 40° C to 30° C in 15 min and temperature
after 1 hour is T'°C, then find the value of [T'] /2, where [.] represents

the greatest integer function.

° Watch Video Solution

tan(a: + %) -
2.The minimum value of ———M— x € (0, —), is

tanx

° Watch Video Solution

3. Number of positive integral value(s) of a for which the curve y = a”

intersects the liney = x is:

° Watch Video Solution



https://dl.doubtnut.com/l/_0RjtBfq5gyR8
https://dl.doubtnut.com/l/_yhbBLyIxfR7Q
https://dl.doubtnut.com/l/_iyeSfxe4c0zo

1
4. The least value of a for which the equation — + - =a
sinx 1 —sinz

has at least one solution in the interval (0, %) 9(b)4(c)8(d)1

° Watch Video Solution

5. Legf(z) = {m%, if 1<1—(z—2)° if ©>1 Then the

number of critical points on the graph of the function is___

° Watch Video Solution

6. Number of critical points of the function.

2 71 1
f(z) = 5\/333 — % +/ (5 + 5 08 2t — \/Z) dt which lie in the
1

interval [ — 27, 27| IS :

° Watch Video Solution



https://dl.doubtnut.com/l/_iyeSfxe4c0zo
https://dl.doubtnut.com/l/_d3DuoKlkxnps
https://dl.doubtnut.com/l/_5Euypdiv14Wb
https://dl.doubtnut.com/l/_lpqQGv4wETPX

%
7.Let f(x)andg(z) be two continuous functions defined from RR , such
that f(zq) > f(z3) and g(x1) < g(z3) f or all x;>x5 - Then what is the

solution set of f(g(a® — 2a) > f(g(3c — 4))

° Watch Video Solution

t+ 3z — 2
8.If f(z) = %, where t is a parameter that has minimum and

maximum, then the range of values of ¢t is (a) (0,4) (b) (0, 00) (c)

( — 00, 4) (d) (4, c0)

° Watch Video Solution

2z — 1

9. Prove that the functionf(z) = 52 T 4

is increasing for all x R.

° Watch Video Solution



https://dl.doubtnut.com/l/_TK6Tec2AIzxD
https://dl.doubtnut.com/l/_LW0S1f9AnXCT
https://dl.doubtnut.com/l/_FyogQbi72lXA

10. If f''(z) + f'(z) + f*(z) = 2 is the differential equation of a
curve and let P be the point of maxima, then number of tangents which
can be drawn from P to

z? — y? = a®is/are

o Watch Video Solution

11. If absolute maximum value of

1 1 p
+ 18—, ,q are coprime) the (p-
T 41 pigricg P prime) the (p-a)

f(z) =

[T .

° Watch Video Solution

MAXIMA AND MINIMA EXERCISE 6


https://dl.doubtnut.com/l/_ml5FRYR8zJr7
https://dl.doubtnut.com/l/_Wh137UetR8Tq

in the figure above , x+y=

° Watch Video Solution

2.The graph of y=f"(x) for a function f is shown.

Number of points of inflection for y=f(x) is......

&2

° Watch Video Solution

Exercise (Questions Asked In Previous 13 Years Exam)



https://dl.doubtnut.com/l/_O5GhWtlifxeF
https://dl.doubtnut.com/l/_us2ptfles0X1

1
1. The least value of a € R for which 4az? + — > 1,forallz > 0,is
T

Answer: C

o Watch Video Solution

2. The number of points in (—o00,00), for which

z? — zsinz —cosz = 0, is

A.6
B.4
C.2

D.O



https://dl.doubtnut.com/l/_svEE5sin0DR4
https://dl.doubtnut.com/l/_K8w7d2mPMBig

Answer: C

° Watch Video Solution

3. Let f: R — (0,00) and g: R — R be twice differentiable functions

such that f" and g" are continuous functions on R. suppose

F1(2) = g(2) = 0, £(2) £0 and ¢'(2) £ 0, If lim f(m)g(,“’)

Rl Al |
22 f'(z)g’(x)

then

A. f has a local minimum at x=2

B. f has a local maximum at x=2

C.f(2) > £(2)

D. f(z) — f''(x) = Ofor atleastonex € R

Answer: A::D

° Watch Video Solution



https://dl.doubtnut.com/l/_K8w7d2mPMBig
https://dl.doubtnut.com/l/_a4Ea8N5jgDKi

_(t+7)dt

4.Let f: (0, oo)E> be given by f(z) = [ ¢ , then (@) f(z) is

T

t

monotonically increasing on [1, 00) (b)f(x) is monotonically decreasing

on (0, 1) (c)f(2%) is an odd function of z on R (d) none of these.

A. f(x) is monotonically increasing on [1, 0o)

B. f(x) is monotonically decreasing on [0, 1]

C. flz) + f(%) — 0, ¥z € (0, 00)

D. f(2%) is an odd function pfx on R

Answer: C

o Watch Video Solution

5. The fuction f(z) =2|z|+ |z + 2| — ||z +2| — 2|z | | has a local

minimum or a local maximum respectively at x =


https://dl.doubtnut.com/l/_Mkvy7F3b37Ia
https://dl.doubtnut.com/l/_1YW7JV3xj02k

C.2

D.2/3

Answer: D

° Watch Video Solution

6. A rectangular sheet of fixed perimeter with sides having their lengths
in the ratio 8:15 is converted into anopen rectangular box by folding
after removing squares of equal area from all four corners. If the total
area of removed squares is 100, the resulting box has maximum volume.
Then the length of the sides of the rectangular sheet are 24 (b) 32 (c) 45

(d) 60

A 24

B.32

C.45

D. 60


https://dl.doubtnut.com/l/_1YW7JV3xj02k
https://dl.doubtnut.com/l/_NYI2iBxu56uw

Answer: A::C

o Watch Video Solution

7. A vertical line passing through the point (h, 0) intersects the ellipse
22 P
e + 5 = 1 at the points P and Q).Let the tangents to the ellipse at P

and Q meet at R. If A(h) Area of triangle APQR, and

8
A1 = max A(h) and Ay = min A(h) Then %Al — 8A,

1 1
EShSl Eghgl

o Watch Video Solution

8.Let f, g and h be real-valued functions defined on the interval [0, 1] by

2

f@)=e" +e* , glz) =ze” + e and h(z) = 22" +e 7. if

a, b and c denote respectively, the absolute maximum of f, g and h on
[0, 1] then
Aa=band c#b

B.a=cand a #b


https://dl.doubtnut.com/l/_NYI2iBxu56uw
https://dl.doubtnut.com/l/_6jpGTgwhtiR2
https://dl.doubtnut.com/l/_drNj6OGepfCc

Answer: D

o Watch Video Solution

9. e total number of local maxima and local minima of the function f(x) =

{(2+x)73, 3

A.O0

B.1

C.2

D.3

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_drNj6OGepfCc
https://dl.doubtnut.com/l/_3f0flBXYi6qG
https://dl.doubtnut.com/l/_5CRS9YBS56ai

10. If the function g¢g:( — o0, 0) — (—— —) is given by

g(u) = 2tan~'(e%) — % Then, g is

A. even and is strictly increasing in (0, c0)
B. odd and is strictly decreasing in ( — 0o, 00)
C. odd is strictly increasing in ( — 00, 00)

D. neither even nor odd but is strictly increasing in ( — 0o, 00)

Answer: C

o Watch Video Solution

11. The second degree polynomial f(x), satisfying f(0)=o,
f(1) =1, f'(z) >0vVz € (0,1)

A f(z) = ¢

B. f(z) = az + (1 — a)z?, Va € (0, o)

C.f(z) =azx + (1 —a)z? a € (0,2)


https://dl.doubtnut.com/l/_5CRS9YBS56ai
https://dl.doubtnut.com/l/_vcvkogwbwpzA

D. No such polynomial

Answer: D

° Watch Video Solution

12.1f f(z) = z* + bz® + cx + d and 0<b’*<c, then

A. f(x) is strictly increasing function
B. f(x) has a local maxima
C. f(x) is strictly decreasing function

D. f(x) is bounded

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_vcvkogwbwpzA
https://dl.doubtnut.com/l/_kGH218Tylpk9

13. If f(z) = 2%+ 2bx + 2¢® and g(z) = — x> — 2cx + b are such

that min f(z) > mazg(x) ,then the relation between b and cis

A. No real value of b and ¢

B.0 < c < by/2
C.le| < [bl/2

D. |c| > [b]v/2

Answer: D

o Watch Video Solution

14. The length of the longest interval in which the function

is i ingis = (b) = () 2T (d)
I IS lncreasmg IS 3 2 C 2 i

3sinz — 4sin®

w >
oY w|

N
w
)


https://dl.doubtnut.com/l/_eyz8moMmOydO
https://dl.doubtnut.com/l/_kdG2Yx7PaqEN

Answer: A

° Watch Video Solution

15.1f f(z) = e' ~“then f(x) is

A.increasing in [ — 1/2, 1]
B. decreasing in R
C.increasing in R

D.decreasingin [ — 1/2, 1]

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_kdG2Yx7PaqEN
https://dl.doubtnut.com/l/_rQ0ZH2kuYSOf

16. The maximum value of (cos a1 )(cos as)...(cos a,,),

T
under the restrictions 0 < a4, as..., o, < — and

(cot ap)(cot as)...... (cot o) = 1iis

A 1
) 2’”/2
1

B. —
2n

Cl
" 2n

D.1

Answer: A

2

o Watch Video Solution

T

e 0<z<1
170 f(z) =¢2—€e"! 1<z<2
T —e 2< <3

z € [1, 3],then

and g(z) = fox f(t)dt,

A. g(x) has local maxima at * = 1 + log, 2 and local minima at x=e



https://dl.doubtnut.com/l/_QpU0mzgyD63a
https://dl.doubtnut.com/l/_2QdlpkMbvAQN

B. f(x) has local maxima at x=1 and local minima at x=2

C. g(x) has no local minima

D. f(x) has no local maxima

Answer: A::B

o Watch Video Solution

18. If f(x) is a cubic polynomil which as local maximum at x=1 . If
f(2)=18,f(1)=-1 and f'(x) has minimum at x=0 then
A. the distance between (-1,2) and (a,f(a)), where x=a is the point of
local minima, is 2,/5
B. f(x) is increasing for z € [1, 2\/5}
C. f(x) has local minima at x=1

D. the value of f(0)=5

Answer: B::C

~ ~


https://dl.doubtnut.com/l/_2QdlpkMbvAQN
https://dl.doubtnut.com/l/_zUoFxWI08imB

| ° Watch Video Solution

19. Consider the function f:( — 0o, 00) = ( — 00, 0) defined by

x2 —ax +1

f(z) = 2 +ax +1

; 0 < a < 2. Which of the following is true ?
A2+a)’f 1)+ (2-a)f (1) =0
B.(2-a)'f""(1) - (2+a)’f""(~1) =0
CrWf(-1)=(2-a

D.f ()f'(—1) = —(2+a)’

Answer: A

o Watch Video Solution

20. about to only mathematics

o Watch Video Solution



https://dl.doubtnut.com/l/_zUoFxWI08imB
https://dl.doubtnut.com/l/_Q5JQLsTVs84f
https://dl.doubtnut.com/l/_StkMm9lgxY6K
https://dl.doubtnut.com/l/_ZZT8r51IluFq

21.Find a point on the curve 2% + 2y? = 6, whose distance from the line

x + y = 7,is minimum.

o Watch Video Solution

%
22. let IRI R be defined as f(x) = |z| + +x* —1|. The total
number of points at which f attains either a local maximum or a local

minimum is

o Watch Video Solution

23. Let p(z) be a real polynomial of least degree which has a local
maximum at z =1 and a local minimum at z=3. |If

p(1) = 6andp(3) = 2, then p'(0) is

o Watch Video Solution



https://dl.doubtnut.com/l/_ZZT8r51IluFq
https://dl.doubtnut.com/l/_jwaZ3Nf6BAoy
https://dl.doubtnut.com/l/_S59pqFOuvVHq

24. Let f be a function defined on R (the set of all real numbers) such
that f'(z) = 2010(z — 2009)(z — 2010)%(z — 2011)%(z — 2012)*, for
all x € R If g is a function defined on R with values in the interval
(0, 00) such that f(z) = In(g(z)), for all x € R, then the number of

point is R at which g has a local maximumis

° Watch Video Solution

25. The maximum value of the expression
1 .
— - is
sin” 6 + 3sinf cos 0 + 5cos? 6

° Watch Video Solution

26. The maximum value of the function f(z) = 2z — 15z + 362 — 48

on theset A = {x’w2‘20 < 9z} is

° Watch Video Solution



https://dl.doubtnut.com/l/_7QRQotk9UcF7
https://dl.doubtnut.com/l/_fGhv5EOjVy1g
https://dl.doubtnut.com/l/_oUy5UWAa15c2
https://dl.doubtnut.com/l/_G9xkflGXaYtt

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 cricle of radius =r
units. If the sum of areas of the square and the circle so formed is
minimum, then

A2z = (m+4)r

B.(4— mx = nr

C.x=2r

D. 2x=r

Answer: C

o Watch Video Solution

28.1f x =1 and x=2 ar extreme points of f(x) =« log|z| + Bz? + z , then

1

1


https://dl.doubtnut.com/l/_G9xkflGXaYtt
https://dl.doubtnut.com/l/_Wnwo1US3QFT7
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Answer: C

° Watch Video Solution

29. let a , b in R be such that the function f given by
f(X) = In|z| + bz® + asz, x # 0 has extreme values at x=-1and at x=2

Statement 1: f has local maximum at x =-1 and at x =2

1 -1
tat t2:a=—andb=——.
statement 2:a = an 5

A. Statement | is false, Statement Il is true

B. Statement | is true, Statement Il is true, Statement Il is a correct
explanation of Statement |

C. Statement | is true, Statement Il is true, Statement Il is not a correct
explanation of Statement |

D. Statement | is true, Statement Il is false.


https://dl.doubtnut.com/l/_Wnwo1US3QFT7
https://dl.doubtnut.com/l/_1WAXXpHAp4DX

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_1WAXXpHAp4DX

