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APPLICATIONS OF DERIVATIVES

lllustration

1. Find the rate of change of volume of a sphere with respect to its

radius when r=4cm

° Watch Video Solution

2. A particle moves along the curve 12y = z3. . Which coordinate

changes at faster rate at z = 10?

| o \WAiak~h \iAdAA CAlLiikian
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3. A point move in a straight line so that its distance from the start in t
. 1 . .
sec is equal to s = Zt4 — 4#3 + 16t2. What will be acceleration and at

what times is its velocity equal to zero?

o Watch Video Solution

4. A body whose mass is 3kg performs rectilinear motion according to
the formula s = 1 + ¢t + t2, where s is measured the kinetic energy
| .

Emv and t in second.

. N 1 . .
Determine the kinetic energy Emv2 of the body in 5 sec after its start.

o Watch Video Solution

5. Find the increment and differential of the function,

f(z) = 22% — 3z + 2 when x changes to 1.99 from 2.

| o Wiab . \nNdaa Cl.ibla



https://dl.doubtnut.com/l/_OCkCLikZ8ord
https://dl.doubtnut.com/l/_3TogNt7SGIZG
https://dl.doubtnut.com/l/_EQSW1rfn1HT8
https://dl.doubtnut.com/l/_3HflHvdVfNLu
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6. Derive the equation of tangent and normal at (z, yo) of the curve

y=log x

o Watch Video Solution

7. Verify Rolles theorem for function f(z) = 4°% on [0, 7]

o Watch Video Solution

8. The number of values of k for which the equation z® — 3z + k = 0
has two distinct roots lying in the interval (0, 1) is three (b) two (c)

infinitely many (d) zero

o Watch Video Solution



https://dl.doubtnut.com/l/_3HflHvdVfNLu
https://dl.doubtnut.com/l/_9dIy9g7fXMkh
https://dl.doubtnut.com/l/_TPQ1COEvPyVp
https://dl.doubtnut.com/l/_NAjVDlVHak6M

9.The function y = 4/ 2z — z2 (A) increases in (0,2) (B) increases in (O,
1) but decreases in (1,2) (C) Decreases in (0,2) (D) Increases in (1,2) but

decreases in (0,1)

o Watch Video Solution

1— 2+ 22

10. Find the interval of monotonicity of y = ————
1+ 2z + 22

o Watch Video Solution

11.Find the extrema of y = 22® — 3z2. Y is differentiable function and

y' = 62% — 62 = 6z(z — 1)

o Watch Video Solution

12. Find the greatest and least value of y = 2> — 322 + 62 — 2 on

[— 1,1 'y is  differentiable  function of x and


https://dl.doubtnut.com/l/_GCymmLKPJv2q
https://dl.doubtnut.com/l/_wLynqxQ03nzF
https://dl.doubtnut.com/l/_FBeYo5rWyCAw
https://dl.doubtnut.com/l/_aIxMEFI5vz4u

y'(z) = 32° — 6z + 6 = 3(z® — 2z + 2) =3(z—1)>%>0.

o Watch Video Solution

Solved Examples Concept Based Single Correct Answer Type Questions

1. The approximate value of cos 31° is (Take 1° = 0.0174)

A.0.52
B. 0.851
C. 0.641

D. 0.681

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_aIxMEFI5vz4u
https://dl.doubtnut.com/l/_P8vZq4w3d17N

2. The tangent at A(2,4) on the curve y = z* — 2z + 4 cuts the x-

axis at T" then length of AT is

A. (2,0)

Answer: D

o Watch Video Solution

3. The slope of  the tangent to the curve

T =1t>+ 3t — 8,y = 2t — 2t — 5 at the point (2,-1), is

A2/3

B.6/7


https://dl.doubtnut.com/l/_Wh6rJkjnmNRl
https://dl.doubtnut.com/l/_kVn3ZZx88bpY

C.4/5

D.3/2

Answer: B

° Watch Video Solution

1
4.The interval in which y = is increasing is
423 — 922 + 6z

A (— 00, )
B.(0,1/2)
C.(1/2,1)

D. (1, )

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_kVn3ZZx88bpY
https://dl.doubtnut.com/l/_monADPBT9skt
https://dl.doubtnut.com/l/_y4ANwMySnb27

5.y = ¢ — log(1 + ) increasing in

Al

B.O

Answer: B

o Watch Video Solution

6. A covered box of volume 72cm? and the base sides in a ratio of 1:2

is to be made. The length all sides so that the total surface area is the

least possible is

A. 2,49

B. 83,3

C.6,6,2


https://dl.doubtnut.com/l/_y4ANwMySnb27
https://dl.doubtnut.com/l/_nIpj1JCdtXUY

D.6,3,4

Answer: D

o Watch Video Solution

7. A point on the curve y = z* — 3z 4 5 at which the tangent line is

paralleltoy = — 2z is

A (1.3)

B. (0,5)

c.(l,g,m)
/3 9

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_nIpj1JCdtXUY
https://dl.doubtnut.com/l/_EUlLQvJktNqc
https://dl.doubtnut.com/l/_GEQh18c3UKtt

8. The difference between the greatest and the least values of the

function f(z) = sin2z — z on [— T ﬂ-}

272
A71'
2
B. 1

C.2

Answer: A

o Watch Video Solution

9. The point of inflection of y = z* — 5z? + 3z — 5is

Al
2
5 3
4
o T
4
.
'3


https://dl.doubtnut.com/l/_GEQh18c3UKtt
https://dl.doubtnut.com/l/_OhafJfTrFggW

Answer: D

o Watch Video Solution

10. The rate of change of the function f(z) = 3z° — 52> 4 5z — Tis

minimum when

O|w W ot | w

Answer: B

o Watch Video Solution

Solved Examples Level 1 Single Correct Answer Type Questions



https://dl.doubtnut.com/l/_OhafJfTrFggW
https://dl.doubtnut.com/l/_3s3W2vkNkyXr
https://dl.doubtnut.com/l/_P7aCg8mHtAvq

1. A spherical balloon is expanding. If the radius in increasing at the

rate of 2 inches per minute the rate at which the volume increases (in

cubic inches per minute) when the radius is 5 inches is

A. 1007

B. 10007

C. 20007

D. 5007

Answer: C

° Watch Video Solution

2. An object is moving in the clockwise direction around the unit circle
1 3
2 + 9% = 1. As it passes through the point (5, %), its y-

coordinate is decreasing at the rate of 3 unit per second. The rate at

which the x-coordinate changes at this point is (in unit per second)


https://dl.doubtnut.com/l/_P7aCg8mHtAvq
https://dl.doubtnut.com/l/_3NPYICQjjJdv

A.2
B.3,/3
C./3

D.2,/3

Answer: B

° Watch Video Solution

3. An approximate value of cos 40° is

A.0.7688

B.0.7071

c.0.717

D.0.7

Answer: A

[ o


https://dl.doubtnut.com/l/_3NPYICQjjJdv
https://dl.doubtnut.com/l/_NHCIWNZTJMsR

I & Watch Video Solution ]

4. The value of x for which the tangents to the curves

y==xcosz,y = (sinz)/x are parallel to the axis of x are roots of
(respectively)

Asinz = z,tanx = x

B.cotx = z,secr =«

C.cotx = z,tanx ==

D.tanz = xz,cotx = x

Answer: C

o Watch Video Solution

5. The length of the subtangent to the ellipse © = acost, y = bsint

att =7 /4is


https://dl.doubtnut.com/l/_NHCIWNZTJMsR
https://dl.doubtnut.com/l/_qh7y62UEiKn6
https://dl.doubtnut.com/l/_HgHi32UXa4FD

A.a
B.b

C.b/+/2
D.a/V3

Answer: D

° Watch Video Solution

6. Find the angle of intersection of y = a®*andy = b”*

logab
"1+ logab
loga /b
"1+ (loga)(logb)
c logab
1 + (loga)(logb)

D. none of these

Answer: B

[ o


https://dl.doubtnut.com/l/_HgHi32UXa4FD
https://dl.doubtnut.com/l/_bvHjdzUwWj4D

I & Watch Video Solution ]

7.For the parabola y* = 16z, the ratio of the length of the subtangent

to the abscissa is

A.2:1

B.1:1

D.:c2:y

Answer: A

o Watch Video Solution

8.If the tangent to the curve 2® — y? = 0 at (m2, — m2) is parallel to

y= ——T - 2m?, then the value of m? is

A.(1/3)


https://dl.doubtnut.com/l/_bvHjdzUwWj4D
https://dl.doubtnut.com/l/_oedbW3RBpAFx
https://dl.doubtnut.com/l/_wDs7rWAo5hP7

B.1/6
C.2/3

D.—2/3

Answer: C

o Watch Video Solution

9. The function y = ( af)?_ b D has turning point at P(2,1).
z—1)(z —

Then find the value of a and b

Ac=2,d=0
B.c=1,d=0
Cc=1d= —1
D.c=1,d=1
Answer: B



https://dl.doubtnut.com/l/_wDs7rWAo5hP7
https://dl.doubtnut.com/l/_3rd8zqlEraI3
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10. The distance between the origin and the normal to the curve
y=e® +z%atz =0is

A1/./5

B.2/+/5

C.3/4/5

D.2/./3

Answer: B

o Watch Video Solution

1. The function f(x) = (sinz) + [cosz],0 < z < 7 /2

A.is continuous on (0, 7 /2)

B. is strictly decreasing in (0, 7 /2)


https://dl.doubtnut.com/l/_3rd8zqlEraI3
https://dl.doubtnut.com/l/_vhTujERAnc6t
https://dl.doubtnut.com/l/_K73pmaHrImLF

C. is stricitly increasing in (0, 7/ 2)

D. has global maximum value 2

Answer: A

° View Text Solution

12. if f is an increasing function and g is a decreasing function on an

interval | such that fog exists then

A.fo gis a decreasing function

B.g o fis an increasing function

C.fog is an increasing function

D. none of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_K73pmaHrImLF
https://dl.doubtnut.com/l/_usCgzzv5buH0

13.1f a le O f(x) =e”(ax)+e”(-ax)" and S={x:f(x) is monotonically increasing
then S equals

AS={z:z >0}

B.S={z:2 <0}

CS={z:z >1}

D.S ={z:xz <1}

Answer: B

o Watch Video Solution

14. Equation of the horizonatl tangent to the curvey = e” + e~ " is

C.y=2


https://dl.doubtnut.com/l/_zuAbR68b7WH2
https://dl.doubtnut.com/l/_XHLBpxPUx0yV

D. none

Answer: C

o Watch Video Solution

15.If f(x)andg(x) be two function which are defined and differentiable
for all z > zg- If f(zg) = g(zg)andf’(z) > g'(z) for all f > =z,
then prove that f(z) > g(x) forall x > -

A f(z) < g(x) for some xz > x,

B. f(x) = g(x) for some z > =z

C. f(z) > g(x) forallz > x,

D. none of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_XHLBpxPUx0yV
https://dl.doubtnut.com/l/_5p7xJkW2r2ot
https://dl.doubtnut.com/l/_gwXYzPxjLCXy

16.1f f(z) = 2z cot 'z + log(\/ 1 + z? — z then f(x)

A. decreases on ( — 00, 00)
B. decreases on [0, c0)
C. neither decreases nor increases on [0, 0o

D. increases on ( — 00, 00)

Answer: D

° Watch Video Solution

17.The equation z* — 7z + 2 = O has

A. exactly two real and distinct solutions
B. has four real roots
C.no real root

D. all the four roots lie between 0 and 2


https://dl.doubtnut.com/l/_gwXYzPxjLCXy
https://dl.doubtnut.com/l/_h5BsbkwJ94bJ

Answer: A

o Watch Video Solution

1/:13'

18. The maximum value of « S

A (1/e)°
B.el/¢
C.e

D.1/e

Answer: B

o Watch Video Solution

19.Let P(z) = ag + a12° + asz* + + a,2”" be a polynomial in a real

variable x with "0


https://dl.doubtnut.com/l/_h5BsbkwJ94bJ
https://dl.doubtnut.com/l/_TUpPu1mrwbhO
https://dl.doubtnut.com/l/_to4VMDGfWm1M

A. neither a maximum nor a minimum

B. only one maximum

C.only one minimum

D. none of these

Answer: C

o Watch Video Solution

20. f(x) = si::lar: and g(x) = % , where 0 < z < 1 then in the

interval

A. f(x) and g(x) are increasing functions
B. both f(x) and g(x) are decreasing functions
C. f(x) is an increasing function

D. g(x) is an increasing function


https://dl.doubtnut.com/l/_to4VMDGfWm1M
https://dl.doubtnut.com/l/_48L6PoZBDE3I

Answer: C

o Watch Video Solution

21. Examine the validity of Lagrange's mean value theorem for the
function f(z) = x2/3 in the interval [ — 1, 1].

A. (0,0) is a point of maximum

B. (0,0) is not a point of minimum

C.(0,0) is a critical point

D. There is no crtical point

Answer: C

o Watch Video Solution

22.Let f(z) = sz -_I—{_cll) (da — ¢b # 0, ¢ # 0) then f(x) has



https://dl.doubtnut.com/l/_48L6PoZBDE3I
https://dl.doubtnut.com/l/_BbtRXH9ClVBM
https://dl.doubtnut.com/l/_yUwHWVmIN92f

A. a critical point

B. no point of inflection

C. a maximum

D. a minimum

Answer: B

o Watch Video Solution

23. If the only point of inflection of the function
f(z) — (x —a)"(xz —b)",m,neN and m # nisatzx = athen

A. (a,0), (b,0) are the only critical points of f

B. there are m+n critical points of f

C. there are exactly three critical points of f

D. none of these


https://dl.doubtnut.com/l/_yUwHWVmIN92f
https://dl.doubtnut.com/l/_LKVR0qB0UBVk

Answer: C

o Watch Video Solution

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

is

Az= —4.9 +19.6(0 <t <1)

B.x = — 4.9t +19.6(0 <t < 2)

Cz= —982+19.6(0 <t <?2)

D.z = —4.94+19.6(0 <t < 2)
Answer: B

o Watch Video Solution

25. Let f(n) =20n — n*(n = 1,2, 3...), then


https://dl.doubtnut.com/l/_LKVR0qB0UBVk
https://dl.doubtnut.com/l/_FZqMgeP5q9h1
https://dl.doubtnut.com/l/_rhQAfcnhtvD9

A f(n) - occas n — o
B. f(n) has no maximum
C. The maximum value of f(n) is greater than 200

D. none of these

Answer: D

° View Text Solution

26.plot the curve y = [z]?

A (1,)
B.(2,4)
C.(2/3,4/9)

D. (4/3,16/9)

Answer: A

[ o


https://dl.doubtnut.com/l/_rhQAfcnhtvD9
https://dl.doubtnut.com/l/_JuBxsPeZuZqK

I & Watch Video Solution ]

27. The smallest value of M such that |22 — 3z + 2| < M for all z in
1 5
)
Al/4
B.3/4
C.5/4

D.5/16

Answer: B

o Watch Video Solution

28.The no. of solutions of the equation a/(?) + g(z) = 0 where a>0,

and g(x) has minimum value of 1/2 is :-

A.one


https://dl.doubtnut.com/l/_JuBxsPeZuZqK
https://dl.doubtnut.com/l/_05tHgU7PALHd
https://dl.doubtnut.com/l/_PwCcASaewC3Q

B. two

C. infinitely many

D. zero

Answer: D

o Watch Video Solution

29.The minimum value of f(z) = |3 —z| + |2+ z| + |5 — x| is

A.O
B.7
C.8

D.10

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_PwCcASaewC3Q
https://dl.doubtnut.com/l/_mHj0JAglV8g2

30.z(z — 2)(x — 4),1 < z < 4, will satisfy mean value theorem at

A1
B.2
C.5/2

D.7/2

Answer: A

o Watch Video Solution

d
31.If\/§+\/3_/=\/5 then d—y: ?
T
A. 2a
B.a
C.a/2

D.,/a


https://dl.doubtnut.com/l/_G1yTk9HCrgBw
https://dl.doubtnut.com/l/_DrjFdhK7Y8Lf

Answer: B

o Watch Video Solution

32. x and y be two variables such that £ > 0 and zy = 1. Then the
minimum value of x + y is

A1l

B.1/2

C.2

D.1/4

Answer: C

o Watch Video Solution

33.if f(x)

then f(x) has

< sin(z + «)
sin(z + B), a £ B


https://dl.doubtnut.com/l/_DrjFdhK7Y8Lf
https://dl.doubtnut.com/l/_YdJQlXDwXbsI
https://dl.doubtnut.com/l/_JUxQwXgQMFLr

AB—a=knr

B.B —a # km
C.B—a=2knr

D. none of the abve

Answer: B

o Watch Video Solution

34. The tangent to the curve y = 2 — 622 + 9z + 4,0 < x <5 has
maximum slope at x which is equal to

A2

B.3

C.4

D. none of these


https://dl.doubtnut.com/l/_JUxQwXgQMFLr
https://dl.doubtnut.com/l/_avE7E8Pv016S

Answer: D

o Watch Video Solution

35. The values of parameter a for which the point of minimum of the

function f(z) =1+ a’z — 2° satisfies the inequality

2+ +2
— <0 24/3, 3+/3 b —3v3, — 23
2 +5x+6 are (\/_ \/—) (b) V3 \/_)

(—2v/3,3v3) (d) (- 2v2,2//3)
A. an empty set
B.(— 33, —2/3)
C. (2/3,3v/3)
D. (—3v3, —2v3) U (2V3,33)

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_avE7E8Pv016S
https://dl.doubtnut.com/l/_45YEHepT805q
https://dl.doubtnut.com/l/_3ssRvScyssu7

36. Find the point of intersection of the tangents drawn to the curve

z?y =1—1y at the points where it is intersected by the curve
zy=1—1y

A (0, — 1)

B. (1,1)

C.(0,)

D. none of these

Answer: C

° Watch Video Solution

37. The equation of the tangent to the curve y = (2z — 1)e2(172) at

the point of its maximum, is

A y=1

B. x=1


https://dl.doubtnut.com/l/_3ssRvScyssu7
https://dl.doubtnut.com/l/_qO2ipLERSVvD

Cz+y=1

Dz —y= —1

Answer: A

° Watch Video Solution

38.If the function f(z) = 2> 4+ a//z has a local minimum at x=2, then

the value of ac is

o Watch Video Solution

39. Three normals are drawn to the parabola y? = 42 from the point

(c,0). These normals are real and distinct when

A.c=0

B. c=1


https://dl.doubtnut.com/l/_qO2ipLERSVvD
https://dl.doubtnut.com/l/_6nGFWzcwelRO
https://dl.doubtnut.com/l/_V2tVZrABl55u

C.c=2

D. c=3

Answer: D

° Watch Video Solution

40. The function f(z) = [log(z — 1)]*(z — 1)® has :

A. loca extremum at x=1
B. point of inflection at x=1
C.local extremum at x=2

D. point of inflection at x=2

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_V2tVZrABl55u
https://dl.doubtnut.com/l/_WBfS01Zu1Nqr
https://dl.doubtnut.com/l/_7K96fvtCReQ2

41.1f f(x) = logz satisfies Lagrange's theorem on [1, e] then value of
¢ € (1, e) such that the tangent at c is parallel to line joining (1, f(1))

and (e, f(e))is

Answer: C

o Watch Video Solution

42. The value of c for which the conclusion of Lagrange's theorem

holds for the function f(x) = \/a2 — :cz, a > 1on the interval [1,a] is

ala +1
A.—( )
2
1+a



https://dl.doubtnut.com/l/_7K96fvtCReQ2
https://dl.doubtnut.com/l/_fA6u5WPZujUZ

Answer: C

o Watch Video Solution

4z? + 3z + 1, ifr > 2

lt — 2| +a, ifxr <2 o
. If f(x) has a local minimum at

43. Let f(a:){

x=2, then

C.a > 30

D.a > 24

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_fA6u5WPZujUZ
https://dl.doubtnut.com/l/_dBJ9Katiijrq

44, If y = ma + 2 is parallel to a tangent to curve e® = 1+ 162>
then

A|m| <1

B.lm| <1

C.lm| >1

D.lm| > 1

Answer: A

o Watch Video Solution

45. Given the function f(z) = z?e "2 .z > 0. Then f(x) has the

maximum value equal to

Ae 2

B. (2¢) !


https://dl.doubtnut.com/l/_pAuWNf2dukqP
https://dl.doubtnut.com/l/_SA9kwiduJFkW

Ce !

D. none of these

Answer: A

° Watch Video Solution

46. if f(x)=(x -4) (x-5) (x-6) (x-7) then.

A. f'(x) = 0 has four real roots
B. three roots of f'(x) = 0 lie in (4, 5) U (5, 6) U (6, 7)
C. the equation f'(x) = has only two roots

D. three roots of f'(x) = 0 lie (3, 4) U (4, 5) U (5, 6)

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_SA9kwiduJFkW
https://dl.doubtnut.com/l/_PHbviB61PiuO
https://dl.doubtnut.com/l/_4oeWV9jCyd5V

x2—1

2+ 1

47.If f(z) = . For every real number z, then the minimum

value of f- does not exist because f is unbounded is not attained even
through f is bounded is equal to 1is equal to — 1

A. does not exist because f is unbounded

B. is not attained even though f is bounded

C.is equal to 1

D.is equal to —1

Answer: D

o Watch Video Solution

48.Forallz € (0, 1)

Aef <14z

B.log.(1+z) <z

C.sinz >z


https://dl.doubtnut.com/l/_4oeWV9jCyd5V
https://dl.doubtnut.com/l/_cIHZw83s9Zh9

D.log.z >z

Answer: B

o Watch Video Solution

49. et h(z) = f(z) — (f(2))* + (f(z))® for every real z. Then,

A. h increases whenever f decreases
B. h decreases whenever f increases
C. h increases or decreases accordingly as f increases or decreases

D. nothing can be claimed in general

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_cIHZw83s9Zh9
https://dl.doubtnut.com/l/_jMA5QOy8hoRI

50.Let f(z) = ax® + bz® + cx + d, b* — 3ac > 0,a > 0, ¢ < 0. Then

f(x) has

A.local maximum atsomez € R

B. a local maximum at somexz € R~

C. a local minima at x=0

D. local minima at some

R" =(0,0),R™ = ( — o0, 0)

Answer: B

r e R Itbr.

o View Text Solution

3 — 22,

rx <
5. If f(x) = o
f@) {\/a—|—14—|a;—48|, x> 2

maxima at x = 2, then greatest value of a is

A. a cannot be determined

and if f(x) has a local


https://dl.doubtnut.com/l/_3gnDwUk06BEH
https://dl.doubtnut.com/l/_dHRga1JrUCeE

B. least value of a is 2011

C. greater value of a is 2011

D.'a ge 3010

Answer: C

o Watch Video Solution

52. The total number of local maxima and local minima of the function

) = (24 z)°, —3<z< —1iS
a:z/3, -l<xz<2

A.0
B.1
C.2

D.3

Answer: C



https://dl.doubtnut.com/l/_dHRga1JrUCeE
https://dl.doubtnut.com/l/_14UVVExxYeSg

| @J Watch Video Solution

53. If the function g¢g:( — oo, 00) — (— — —) is given by
-1/ u T :
g(u) = 2tan "(e") — 5 Then, g is
A.even and is strictly increasing in (0, c0)
B. odd and is strictly decreasing in ( — 00, 00)

C.odd and is strictly increasing in ( — 0o, 00)

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

Answer: C

o Watch Video Solution

54. If f(z) = x"logz and f(0) = 0 then the value of a for which

Rolle's theorem can be applied in [0,]] is


https://dl.doubtnut.com/l/_14UVVExxYeSg
https://dl.doubtnut.com/l/_JL4TIRTTYf8Y
https://dl.doubtnut.com/l/_leORbEVHhYPU

B.—1/2
c.o

D.1/2

Answer: D

o Watch Video Solution

55. Suppose the cubic 3 — pz + ¢ has three distinct real roots, where

p > 0and g > 0.Then which one of the following holds?

A. f(x) has minima at ‘ /% and maxima at — \/%
. f(x) has minima at — t/ 2 and maxima at \/p
C. f(x) has minima at both 1 /— and — /
h t both ‘/ and — ,/=
D. f(x) has maxima at bo 3 \/3

Answer: A

| a wAar_ o _L vt ~~_ ..



https://dl.doubtnut.com/l/_leORbEVHhYPU
https://dl.doubtnut.com/l/_pd5eXMEmrnHG
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56. Given P(x) = z* + ax® + bz? + cx + d such that x=0 is the only
real root of P'(x) =0 . If P(-1) It P(1),then € the/erval[-1,1]‘

A. P( — 1) is the minimum but P(1) is not the maximum of P

B. neither P( — 1) is the minimum nor P(1) is the maximum of P

C. P( — 1) is the minimum and P(1) is the maximum of P

D. P( — 1) is not minimum but P(1) is the maximum of P

Answer: D

o Watch Video Solution

%
57. Let f:RR be defined by
fle)={k—2z, if £ < —122+3,fx =1} . If f has a local
1
minimum at = 1, then a possible value of k is (1) 0 (2) — 3 3) —1

(4)1


https://dl.doubtnut.com/l/_pd5eXMEmrnHG
https://dl.doubtnut.com/l/_QjoS4XF4Ir8p
https://dl.doubtnut.com/l/_nycIGuIhZ8cf

A—1/2

C.1

D.O

Answer: B

o Watch Video Solution

58. The value of K in order that f(z) = sinz —cosz — Kz + 5

decreases for all positive real value of x is given by


https://dl.doubtnut.com/l/_nycIGuIhZ8cf
https://dl.doubtnut.com/l/_x36Zst0ncC2J

Answer: A

o Watch Video Solution

59. The curve that passes through the point (2,3) and has the
property that the segment of any tangent to it lying between the

coordinate axes is bisected by the point of contact, is given by

A2y —3z =0
By — 6
Y=
Ca?+y®+13

o ()" (3) -2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_x36Zst0ncC2J
https://dl.doubtnut.com/l/_u2bYI4DwhmIW

60. A spherical balloon is filled with 4500p cubic meters of helium gas.
If a leak in the balloon causes the gas to escape at the rate of 727
cubic meters per minute, then the rate (in meters per minute) at which

the radius of the balloon decreases 49 minutes after the leakage

began is (1) = (2) - (3) = (4)
eganis (1) — (2) 5 (3) g (4) 5

AT/9
B.2/9
C.9/2

D.9/7

Answer: B

° Watch Video Solution

Solved Examples Level 2 Single Correct Answer Type Questions


https://dl.doubtnut.com/l/_TTpDr0dbfyJD

1. The point M (x,y) of the graph of the functiony = e~ 2| 50 that area

bounded by the tangent at M and the coordinate axes is greatest is

Answer: A

o View Text Solution

2. The abscissa of the point on the curve ay® = 23, the normal at

which cuts off equal intercepts from the coordinate axes is

A2

B.4


https://dl.doubtnut.com/l/_ZzD6Lw21KdwI
https://dl.doubtnut.com/l/_2Xbig9k7JYvY

Answer: B

° Watch Video Solution

3.v24

A.(0.4/3)

B. (0,2/3)

C.(1,2/3)

D.(2,4/3)

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_2Xbig9k7JYvY
https://dl.doubtnut.com/l/_npssRdlhGA8b
https://dl.doubtnut.com/l/_PuZHiiKBo4pv

4.If the tangent to the curve 2y® = az?® + 2 at the point (a,a) cuts off
intercept a and B on the co-ordinate axes , (where o’ + 52 = 61)

then a® equals

A.16
B. 28
C.30

D. 31

Answer: C

o Watch Video Solution

5.The co-ordinates of the points on the barabola y? = 8z, which is at

minium distance from the circle 2 + (y + 6)> = 1are


https://dl.doubtnut.com/l/_PuZHiiKBo4pv
https://dl.doubtnut.com/l/_bkKtchxAeMEG

C.(2/4)

D. none of these

Answer: A

° Watch Video Solution

6. The equation e® % + 2z — 17 = 0 has :-

A. two real roots
B. one real root
C. eight real roots

D. four real roots

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_bkKtchxAeMEG
https://dl.doubtnut.com/l/_HLStprmfVdOg
https://dl.doubtnut.com/l/_jzrWJl4DL2pO

7. The maximum and minimum value of f(x)

— absinz + by/1 —a’cosz + ¢ lie in the interval (assuming

la|] < 1,b > 0)
A.[b—c, b+
B.(b—¢, b+ ¢)
C.le—bb+

D. none of these

Answer: C

o Watch Video Solution

8. The maximum area of the rectangle whose sides pass through the
1
vertices of a given rectangle of sides aandb is 2(ab) (b) E(a +b)?

1
3 (a2 + b2) (d) noneofthese

A (1/2)(ab)?


https://dl.doubtnut.com/l/_jzrWJl4DL2pO
https://dl.doubtnut.com/l/_QiE3rHEYSMMv

B.(1/2)(a + b)
C.(1/2)(a + b)®

D. none of these

Answer: C

o Watch Video Solution

9. Find the image of interval [ — 1, 3] under the mapping specified by
the function f(z) = 4z — 12z

A[—2,0]

B.[ — 8, 72]

C.[—8,0]

D. [8, 72]

Answer: B

| o wAr_as_L vl e~_ 1.0



https://dl.doubtnut.com/l/_QiE3rHEYSMMv
https://dl.doubtnut.com/l/_psGq0vVqC5R3

L T vvdilil VIUCO oUVIULiVIl )|

10. The difference between the greatest and the least value of the
1
function f(z) = cosz + 5 ¢os 2z — 5008 3z
A.3/8
B.2/3

C.8/7

D.9/4

Answer: D

° Watch Video Solution

1. The maximum distance of the point (a, 0) from the curve

22 +y? — 2z = 0is -

A.\/1—2a—i—2a,2


https://dl.doubtnut.com/l/_psGq0vVqC5R3
https://dl.doubtnut.com/l/_J2X1x8gIjV6v
https://dl.doubtnut.com/l/_WKutFGnGkvmK

B.\/1—2a—|—a2

C.v/1+ 2a + 24°

D.\/1+a+a2

Answer: A

o Watch Video Solution

12. The sides of the rectangle of the greatest area, that can be
inscribed in the ellipse 2 + 2y* = 8, are given by

A 42,4

B.4, 2/2

C.2,12

D.2/2, 2

Answer: B

| o waAr_ o _L vt ~_ ..



https://dl.doubtnut.com/l/_WKutFGnGkvmK
https://dl.doubtnut.com/l/_QhZFumRLzNt6
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13. The area of the region bounded by the curve y = 3, its tangent at
(1, 1) and x-axis is

Azl4+y?+24z —28y+2=0

B.2(ac2 —I—y2) + 122z — 8y —8=0

C.3(z" +y°) — 24z + 10y +8=10

D. none of these

Answer: D

° Watch Video Solution

14.Let f(z) = 62*/3 — 322 2 € [ — 1,1]. Then

A.The maximum value of f(x) on [ — 1, 1] is 3

B. The maximum value of f(x) on [ — 1, 1] is 9


https://dl.doubtnut.com/l/_QhZFumRLzNt6
https://dl.doubtnut.com/l/_QmqZ4jjsPmLp
https://dl.doubtnut.com/l/_voDmQhn4S0BG

C. The maximum value of f(x) on [ — 1, 1] is O

D. none of these

Answer: B

° View Text Solution

15.Let g(z) = (log(1 +z)) ' —z % 2 > Othen

Al<g(z) <2
B.—1<g(z) <0
Co<yg(z) <1

D. none of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_voDmQhn4S0BG
https://dl.doubtnut.com/l/_xFKiFVEkv7Kq
https://dl.doubtnut.com/l/_2GlFA0alDFbn

22—z +1
— s
2+ +1

16. Range of
Al/2
B.1

C.2

D.3

Answer: D

o Watch Video Solution

17.1f the tangent at (1, 1) on y* = z(2 — 513)2 meets the curve again at
P, then find coordinates of P-

A. (4,4)

B.(—1,2)

C.(9/4,3/8)

D. none of these


https://dl.doubtnut.com/l/_2GlFA0alDFbn
https://dl.doubtnut.com/l/_TyvqKyuQF2zK

Answer: C

o Watch Video Solution

18.If the curves y? = 6z, 922 + by® = 16 intersect each other at right
9
angles then the value of b is: (1) 6 (2) ; (3)4(4) 3
A 2
B.4
C.9/2

D. none of these

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_TyvqKyuQF2zK
https://dl.doubtnut.com/l/_Bps4DL0ZBVkM

19. Find the distance of the point on y = 2t + 32% + 2z which is

nearest to the liney = 2 — 1

A4/\/5
B.3/5
c.2/\8
D.1/4/5

Answer: D

o Watch Video Solution

20. A given right cone has volume p, and the largest right circular
cylinder that can be inscribed in the cone has volume g Then p: g is 9:4

(b) 8:3 (c) 7:2 (d) none of these

A.9:4


https://dl.doubtnut.com/l/_CGRHXQUnOJoH
https://dl.doubtnut.com/l/_3eMMzDOHVpqR

B.8:3

C.7:2

D. none of these

Answer: A

o Watch Video Solution

21. The set of all values of a for which the function

f(z) = (a,2 — 3a + 2) (0052 % — sin? %) + (a — 1)z +sinl does

not possess critical points is (A) [1, 00) (B) (0,1) U (1,4) (C) ( — 2, 4)
(D) (1, 3) U (3, 5)

A.[1, 00)

B.( —2,4)

C.(1,3) U (3,5)

D.(0,1) U (1, 4)


https://dl.doubtnut.com/l/_3eMMzDOHVpqR
https://dl.doubtnut.com/l/_QrjltScPBjPo

Answer: D

o Watch Video Solution

22.letz,pce R,z +1 > 0,p # 0, 1. Then

A (1+z)? > 1pzforp > 0
B.(1+ z)” > 1+ pzforp € ( — 00, 0) U (1, 00)
C(14+z)’>1+pafor0 <p<1

D.(1+ z) < 1+ pzforp < 1

Answer: B

o View Text Solution

i b
23.if f(z) = as.mzc +OCST i decreasing for all z, then
csinz 4 dcosx

A.ad —bc <0


https://dl.doubtnut.com/l/_QrjltScPBjPo
https://dl.doubtnut.com/l/_BlDhlazZOJHB
https://dl.doubtnut.com/l/_jymzgBftOX17

B.ad —bc > 0

C.ab—cd >0
D.ab—cd <0
Answer: A

o Watch Video Solution

24.1n the interval [0, 1], the function z%°(1 — )™ takes its maximum
lue at th 't0(b)1()1(d)1
value at the poin 795 3
A.O
B.1/3
C.1/2

D.1/4

Answer: D

| o wAr_as_L vl e~_ .0



https://dl.doubtnut.com/l/_jymzgBftOX17
https://dl.doubtnut.com/l/_IEJUwG14pTo3
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25. The set of values of p for which the equation pz? = Inz possess a
single root is

Al/2

B.1/2e

C.l/e

D.2¢ !

Answer: B

° Watch Video Solution

Solved Examples Numerical Answer Type Questions

1If f(z) = |z — 7| + |x — 10| + |z — 12| has a minimum at x=k, then

the value of k is


https://dl.doubtnut.com/l/_IEJUwG14pTo3
https://dl.doubtnut.com/l/_SJWyNmxymLNa
https://dl.doubtnut.com/l/_ah0AiD1fANcs

o Watch Video Solution

1
2. Let f(ac - = tan_l(1

least value of f(z) on]0, 1] is:

T i ) Then difference of the greatest and

o Watch Video Solution

5

3. The absolute maximum value of f(z) =
f=) 3zt + 8x3 — 18z2 + 60

o View Text Solution

4. Number of real roots of the equation 3z° + 15z — 8 = 0'is

o Watch Video Solution



https://dl.doubtnut.com/l/_ah0AiD1fANcs
https://dl.doubtnut.com/l/_Fn88lta317TU
https://dl.doubtnut.com/l/_9wlGfufrGdcZ
https://dl.doubtnut.com/l/_z5tuGdJtDbMR

5. If the value of greater of
sinz + tanz and 22(0 < z < w/2) atw/4 is g(mw/4) then g(w/4)

is equal to

o Watch Video Solution

6. If the greatest value of y = on [e, 63} is u then w is equal to

ogzx

(given e=2.71)

° Watch Video Solution

7.1f (u,v) are the coordinates of the point on the curve s = ylz — 4)2

where the ordinate is minimum then uv is equal to

o Watch Video Solution



https://dl.doubtnut.com/l/_zWZ2EhkmISa6
https://dl.doubtnut.com/l/_TpdqlbeyrXip
https://dl.doubtnut.com/l/_8zdInX4StGue

s
8.1fAgt0,BgtOand A+B=§,then the maximum value of tan Atan B,

is

° Watch Video Solution

9. If f(6) = 64secl + 27cosecd when 0 lies in (0, 7/4) then min

f(6) is equal to

o View Text Solution

10. Show that the area of the triangle formed by the pésitive x-axis and

the normal and tangent to the circle > + y* = 4 at (1,4/3) is 2¢/3

° Watch Video Solution

11. A curve is represented by the equations & = sec® tandy = cot t,

where t is a parameter. If the tangent at the point P on the curve


https://dl.doubtnut.com/l/_Ltfe4K1n6n4e
https://dl.doubtnut.com/l/_71foHGGCeH9x
https://dl.doubtnut.com/l/_HJeOH6Xk2tKT
https://dl.doubtnut.com/l/_1ph6l0P4lBgp

s
where t = — meets the curve again at the point @, then |PQ)| is

4
93 95 24/5 35
equal to \2/_ (b) \2/_ (c) \3/_ (d) \2/—

o Watch Video Solution

12. If the slope of line through the origin which is tangent to the curve

y = x> + & + 16 is m, then the value of m — 4is__.

° Watch Video Solution

aa:2

2
24 cos? o

tangent is parallel to y=x has an ordinate u2/4a, then cos

13. If the point on y = ztana — (a > 0) where the

2 o is equal

to

o View Text Solution



https://dl.doubtnut.com/l/_1ph6l0P4lBgp
https://dl.doubtnut.com/l/_RiYFdN4QHJWO
https://dl.doubtnut.com/l/_IIATv8IlNhSQ

14. f: R — R be defined as f(z) = |z| + ‘332 — 1’. The total number

of points at which f attains either local maximum or a level minimum is

° View Text Solution

15. The number of non-zero integral solution of K for which the

3
x
equation 3 4z = K has three distinct solution is

o Watch Video Solution

16. The least integral value of x where f(z) = (log): (:1:2 — 2z —3) is
2

monotonically decreasing is

o Watch Video Solution



https://dl.doubtnut.com/l/_l0NWgNYMYgZu
https://dl.doubtnut.com/l/_C3toCkHXzYSJ
https://dl.doubtnut.com/l/_43vO5jCJutAk

17. Let P(x) be a polynomial of degree 5 having extremum at

. P(z) .
z= —1,1 and lim — 1) = 7.The value of |[P(7)| is
z—0 ;1;3

o Watch Video Solution

|22 — 2z| +a, 0<z<5/2

. If f(x) has a maximum
—2z + 5, r>5/2

18. Let f(x) = {

at x=5/2, then the greatest value of |a| is

o Watch Video Solution

Exercise Concept Based Single Correct Answer Type Questions

1.  The length of  the tangent to the curve

x = asin®t,y = acos® t(a > 0) at an arbitrary is

A. acos’t


https://dl.doubtnut.com/l/_846VmV45Zpk3
https://dl.doubtnut.com/l/_Ny6NyjDrex22
https://dl.doubtnut.com/l/_xEAHcLl8EWXm

B.asin’t

asin®t
cott

a cos? t
sint

Answer: A

o Watch Video Solution

2.Equation of normaltoz = 2e’,y = e~ ' at t=0is

Az+y—4=0
Bz +2y—4=0
C2x—y—3=0

Dz —2y—3=0

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_xEAHcLl8EWXm
https://dl.doubtnut.com/l/_qcv8cBYolPh1

2 s
3. A point moves according s = §sin5t + sg. The acceleration at the

end of first second is

Answer: B

o Watch Video Solution

4. Let f(x) = x log x + 1 then the set {x: f(z) > 0} is equal to

A (1, 00)
B.(1/e, o0)

C. [e, 00)



https://dl.doubtnut.com/l/_S2b9P3LyKOVF
https://dl.doubtnut.com/l/_pTBeFAGY8k43

D. (0, 1) U (1, o0)

Answer: D

o Watch Video Solution

5.0n the curve y = 3, the point at which the tangent line is parallel

to the chord through the point ( — 1, — 1) and (2,8) is

A (1,1)

B (l l)
"\2’ 8

C(l L)
"\ 3727

(3 -3
\ 27 8

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_pTBeFAGY8k43
https://dl.doubtnut.com/l/_qIhIKvuwo5yz

6.Let f(z) = 2z — logz, then
A.fincreases on (0, o)

1
B. f decrease on (5, oo)

1
C.fincreases on (5’ oo)

D. f decreases on (0,1)

Answer:

o Watch Video Solution

3
7.Let f(z) = Zaz4 — 23 — 92% 4 7, then the number of critical points
in[—1,4]is
A 4
B.3

C.2


https://dl.doubtnut.com/l/_5iHpDY83tbRN
https://dl.doubtnut.com/l/_PI0tWp3cgsf1

D.1

Answer: C

o Watch Video Solution

8. On the curve z* = 12y, find the interval at which the abscissa

changes at a faster rate than the ordinate.

A (—2,2)-{0}
B.( — 3,3)~{0}
C.(1,4)

D.(2,4)

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_PI0tWp3cgsf1
https://dl.doubtnut.com/l/_SfKGqSvvGyJb

9. Find the value of a if the curves —2 -|— yf = 1andy = 16z cut
a

orthogonally.

D. 51/5)

Answer: B

o Watch Video Solution

10. The least value of g(t) = 8t — t* on [-2,1]'is

A —16
B. —20

C.—32


https://dl.doubtnut.com/l/_2ZggUQlEc4Qk
https://dl.doubtnut.com/l/_sPG4vDoWBiEB

D.7

Answer: C

o Watch Video Solution

Exercise Level 1Single Correct Answer Type Questions

llet f(z) = tan 'z and g(z) = , & > 0then

1+ a2
A f(z) < g(z), on (0,00)
B. f(z) < g(z) on [1,00)
C.g(z) < f(z) on (0, 00)

D. none of these

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_sPG4vDoWBiEB
https://dl.doubtnut.com/l/_JTD559Tg2wTg

2.Let f(z) = (z — 2)(z — 3)(x — 4)(z — 5)(z — 6) then

A. f'(x) = 0 has five real roots
B. four roots of f'(x) =0 liein (2, 3) U (3,4) U (4,5) U (5, 6)
C. the equation f'(x) has only three roots

D. four roots of f'(x) =0 lie in (1,2) U (2, 3) U (3,4) U (4, 5)

Answer: B

o Watch Video Solution

3.Let f(z) = (z — 3)°(z + 1)" then

A.x = — lis point of minima
B.z = — lis point of maxima
C.z = 7/9is a point of maxima

D.xz = — 1lis neither a point of maxima and minima


https://dl.doubtnut.com/l/_EyBG7Wp67HnB
https://dl.doubtnut.com/l/_xLNdkV2F0X5k

Answer: B

o Watch Video Solution

4. The normal to the curve
z = a(cosf — Osinf), y = a(sinf — O cos ) at any point , 4 , is such
that

A. makes a constant angle with the x-axis

B. is at a constant distance from the origin

C.does not touch a fixed circle

D. passes through the origin

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_xLNdkV2F0X5k
https://dl.doubtnut.com/l/_EBcyuqMvtTYP

5. The number of values of k for which the equation z* — 3z + k = 0

has two distinct roots lying in the interval (0, 1) is three (b) two (c)

infinitely many (d) zero

B.1
C.3

D. none of these

Answer: D

o Watch Video Solution

6. If the sum of the squares of the intercepts on the axes cut off by
1 1 1 a a\.
tangent to the curve z3 4 y3 = a3, a > Oat (g, g) is 2,then a =

1(b)2(c)4(d)8

Al


https://dl.doubtnut.com/l/_pPfin4FO3fxA
https://dl.doubtnut.com/l/_GWJNC3lx24vY

B.2

C.4

D.8

Answer: C

o Watch Video Solution

7. If the area of the triangle included between the axes and any

tangent to the curve "y = a" is constant, then find the value of n.

A1/2
B.1
C.3/2

D.2

Answer: B

| o waAr_ s _L vt ~~_ ..



https://dl.doubtnut.com/l/_GWJNC3lx24vY
https://dl.doubtnut.com/l/_8JVaAm7zA2wt
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8. If the tangent at any point on the curve z* + y* = ¢! cuts off

intercepts a and b on the coordinate axes, the value ofa™s + b5 is
A. a*4/3
B. a_l/2
C. a1/2
D. none of these
Answer: A
° Watch Video Solution
9. The interval of increase of the function

y==x —2sinz if 0 <z < 2m,is

A (0, )


https://dl.doubtnut.com/l/_8JVaAm7zA2wt
https://dl.doubtnut.com/l/_hlq5C71pFc5p
https://dl.doubtnut.com/l/_VfNE2S0EzgEg

o.(0.3)

C.(mw/2,m)

D.(m /3,57 /3)

Answer: D

o Watch Video Solution

w =

10. All possible value of f(z) = (z + 1)

1
(c)3(d) 3

Al

B.2

D. 2t/3

Answer: C

~(z —1)% on [0] is 1 (b) 2

| o wAr_a_L vl e~_ .0


https://dl.doubtnut.com/l/_VfNE2S0EzgEg
https://dl.doubtnut.com/l/_udWBYEMP5ga4
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11. Let f be a function defined by f(z) = 2z* — log|z|, z # 0 then

A.fincreaseson [ —1/2,0] U[1/2, )
B.f decrease on ( — 00, 0)
C.fincreaseson ( — oo, —1/2)

D. f decreases on [1/2, o]

Answer:

° Watch Video Solution

: er +e " .
12. The shortest distance of (0, 0) from the curve y = ra—

A1/2
B.1/3

C.2


https://dl.doubtnut.com/l/_udWBYEMP5ga4
https://dl.doubtnut.com/l/_TCG1GjtfEoZn
https://dl.doubtnut.com/l/_ieRfb5K86FqP

D. none of these

Answer: D

o Watch Video Solution

13. The normal to the circle z* + y? — 2z — 2y = 0 passing through
(2,2) is

A x=y

B2xr +y—6=0

Cx+2y—6=20

Dx+y—4=0

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_ieRfb5K86FqP
https://dl.doubtnut.com/l/_DCBp20njPiYv

14.1f f(z) = zforz <0

= Ofor x > 0then f(x) at x=0 is
A. decreases on (0, o)
B.increases on (0, co)
C. decreases on (1, 00)

D. neither increases nor decreases on (0, o)

Answer: B

o Watch Video Solution

15. The value of k so that the equation z® — 12z + k = 0 has distinct

roots in [0, 2] is

A4

B.2


https://dl.doubtnut.com/l/_Rt6GriuGEf57
https://dl.doubtnut.com/l/_yRHJIlb78fLw

C.—2

D. none of these

Answer: D

° Watch Video Solution

16. Let f(x) = 62*/% — 32'/° defined on [ — 1, 1] then

A. maximum value of fis 7
B. maximum value of fis 5
C. maximum value of fis 9

D. minimum value of fis —3/2

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_yRHJIlb78fLw
https://dl.doubtnut.com/l/_2voQg4IeIV55
https://dl.doubtnut.com/l/_D0iMhA28p0tp

17. An equation of tangent line at an inflection point of

f(z) = z* — 623 + 1222 — 8z + 3is

Ay=3z+4
B.y=4
Cy=3x+2

D. none of these

Answer: D

o Watch Video Solution

18. The number of real roots of the equation 223 — 3z® + 6z +6 = 0
is

A1l

B.2

C.3


https://dl.doubtnut.com/l/_D0iMhA28p0tp
https://dl.doubtnut.com/l/_cf3IUB8SarUz

D. none of these

Answer: A

o Watch Video Solution

19. Let f(x) = (z — 2) (x4 — 4z + 622 — 4z + 1) then value of local

minimum of f is

A—2/3
B.—(4/5)
C.—4*/5
D.—(4/5)°
Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_cf3IUB8SarUz
https://dl.doubtnut.com/l/_AX4gTu9NOsSj

20.let f(z) = x> — 2|z| + 2,z € [ — 1/2,3/2] then

Amin f(z) =1/2x € [—-1/2,3/2]
B.min f(z) =1z € [—1/2,3/2]
Cmax f(z) =3/2c€[—1/2,3/2]

D. none of these

Answer:

o Watch Video Solution

|z — 1

21. The function f(z) = S is
x

A—1
B.3
C.2

D.1/2


https://dl.doubtnut.com/l/_zUSH5bJHP7Tm
https://dl.doubtnut.com/l/_zqsfWNhc2TlS

Answer: C

o Watch Video Solution

22. The function f(x) = z® decreases on the interval (a) (0, e) (b)
(0, 1) (c) (0, 1/e) (d) (1 /e, e)

A.(Oe)

B. (0,1)

C.(0,1/e)

D. none of these

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_zqsfWNhc2TlS
https://dl.doubtnut.com/l/_2h6okuXKHNwd

23. The interval of increase of the  function
f(z) = z — e + tan(27 /7) is (a) (0, 00) (b) ( — 00, 0) (c) (1, o)
(d) (— o0, 1)

A (— 00, 1)

B. (0, c0)

C.(— 00,0

D. (1, 00)

Answer: C

o Watch Video Solution

24. Let f(z) = 22 + px + ¢. The value of(p, q) so that f(1) =3 is an

extreme value of fon [0, 2] is

A(—272)


https://dl.doubtnut.com/l/_D0P6KzYn2RQW
https://dl.doubtnut.com/l/_qpgPLf5WlEsj

B. (1, 4)

C.(—24)
D.(—2,3)
Answer: C

o Watch Video Solution

25. The number of inflection points of a function given by a third

degree polynomial is exactly

A.2
B.1
C.3

D.O

Answer: B

| o wAar_ o _L vt e~_ ..



https://dl.doubtnut.com/l/_qpgPLf5WlEsj
https://dl.doubtnut.com/l/_PEcR2zpBkGJo
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2
26.Let f(z) = 2tan 'z 4 sin~! . _:j

A.maxf(x) = /2
B.min f(x) =7 /4
C. max f(x) =27

D. none of these

Answer: C

° Watch Video Solution

27. If the normal to the curve 2® = y? at the point (mz, — m3) is

y = mz — 2m3, then the value of m? is

Al

B.1/2


https://dl.doubtnut.com/l/_PEcR2zpBkGJo
https://dl.doubtnut.com/l/_h58rSL4wJc1w
https://dl.doubtnut.com/l/_SehME7NfRWNX

C1/3

D.2/3

Answer: D

° View Text Solution

28. Let f(x) = 2sinz + cos2z(0 < z < 27) and g(z) = x + cosz
then

A. g is a decreasing function

B.fincreases on (0, 7 /2)

C.fincreases on (0,7 /6) U (7 /2, 57 /6)

D. f decreases on (0, 7 /2)

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_SehME7NfRWNX
https://dl.doubtnut.com/l/_dfw0Vt8Nefye

29.In the interval (07 /2) the fucntion f(z) = tan" « cot™ attains

Al
B.O
C.2

D.1/2

Answer: C

o Watch Video Solution

30. Find the number of points of local extrema of
f(z) = 3z* — 42® + 622 + ax + bwherea,b € R

A 4

B.3

C.1


https://dl.doubtnut.com/l/_V7fflAtSbWhi
https://dl.doubtnut.com/l/_oKlHCIhb1OfQ

D.2

Answer: C

o Watch Video Solution

31. The shortest distance between line y-x=1and curve z = gy is

A.3/8

B.3v2/4

C.3/4

D.3/2/8

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_oKlHCIhb1OfQ
https://dl.doubtnut.com/l/_Df5y2pQFMOOW

32. The set of values of p for which the points of extremum of the

function, f(z) = z® —3pz® +3(p° — 1)z +1 lin in the interval

(—2,4)is
A (—1,0)
B.(—2,4)
c.(-1,5)
D.(—1,3)
Answer: D

o Watch Video Solution

s
33.IfAgtO0,BgtOand A+B=§,then the maximum value of tan Atan B,

is

A1/3


https://dl.doubtnut.com/l/_48bLj8jD6yo2
https://dl.doubtnut.com/l/_dmDSArhv2Fz5

B.1/2
C.1/+4/2

D./3/2

Answer: A

o Watch Video Solution

34. The maximum value of [x log x| for0 < x < 1is

A.0

B.1/e

C.2¢ !

D. none of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_dmDSArhv2Fz5
https://dl.doubtnut.com/l/_wvi3DEsdDKuT

35. The greatest value of the function log, 1/9 — logs z*(z > 1) is

A2

B.O

Answer: C

o Watch Video Solution

36. Let f be differentiable for all z, If f(1) = — 2andf’'(z) > 2 for all
z € [1, 6], then find the range of values of f(6).

A f(6) <8

B. f(6) > 8

C. £(6) > 10


https://dl.doubtnut.com/l/_xLN8dQbmFW9v
https://dl.doubtnut.com/l/_u3AtUSiaynrv

D. f(6) = 5

Answer: B

o Watch Video Solution

37. An extremum value of the function
s —1,.\3 ~1.)\3 .
f(@) = (sin 'z)" + (cos 'z)(—-1<z<1)is
A% /8
B.7w3/8
C.m3 /32

D. 73 /16

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_u3AtUSiaynrv
https://dl.doubtnut.com/l/_wAH7yc0QwPB4

38.Let f(x) = zlogx + 3z.Then

A.fincreases in (e -4

, 00)
B. fincreases in (0, co)

C.f decreases in (0, 00)

D. f decreases in (O, 6_2)

Answer: A

o Watch Video Solution

39. Let f(z) = 2. e * then which one is incorrect? (A) f(z) has local
maxima atz = — land z = 1(B) f(z) has local minima at z = 0 (C)

1
f(z) is strictly decreasing on x € R (D) Range of f(x) is {O. E]’

A. max f(x) =e ~ 1

B. max f(z) = 4e?


https://dl.doubtnut.com/l/_IRmCDqUQkKFr
https://dl.doubtnut.com/l/_Lef1sALovJb6

C.min f(z) = e ?

D.min f(z) > 0

Answer: B

° Watch Video Solution

40.The minimum value of f(z) = [3 — x| + |2+ x| + |5 — x| is

A.O
B.7
C.8

D.10

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Lef1sALovJb6
https://dl.doubtnut.com/l/_ttBi9cjBwP23
https://dl.doubtnut.com/l/_pQ3YEwnn7vc0

41.Let f(z) = 2+ 2z — 3z%/3 on [ —1,10/3]. Then f has

A. Absolute maximum at an end point
B. Absolute minimum at an interior point
C. Absolute minimum is f(10/3)

D. Absolute minimum is f( — 1)

Answer: D

° Watch Video Solution

42. If f and g are defned on [0, c0)

and g(z) = /wa(t)dt. Then

A. g has local maximum at x=1
B. g has local minimum at x=1
C. g is an increasing function on (0, co)

D. g is a decreasing function on (0, o)


https://dl.doubtnut.com/l/_pQ3YEwnn7vc0
https://dl.doubtnut.com/l/_MfrVFMPdTd6b

Answer: B

o View Text Solution

43. Let the function f(z) = sinz + cos z, be defined in [0, 2|, then
f(z)

A.z = 17w /4is a point of minima

B.z = 13w /4 is a point of maxima

C.z = 21m /4 is a point of minima

D.z = 297 /4 is a point of maxima

Answer: C

o Watch Video Solution

44.1f f(x) = ze*(1 %) then f(x) is


https://dl.doubtnut.com/l/_MfrVFMPdTd6b
https://dl.doubtnut.com/l/_9urnSVMob7Et
https://dl.doubtnut.com/l/_9RJSbmKvZUlw

A.increasingon [ — 1/2, 1]
B. decreases on R
C.increasing on R

D.decreasingon [ — 1/2, 1]

Answer: A

o Watch Video Solution

45. The tangent to the curve y = e” drawn at the point (c, )
intersects the line joining (c — 1, ecfl) and (c+ 1, eCH) (a) on the
left of n = ¢ (b) on the right of n = ¢ (c) at no points (d) at all points

A. on the left of x=c

B. on the right of x=c

C. at no point

D. at all points


https://dl.doubtnut.com/l/_9RJSbmKvZUlw
https://dl.doubtnut.com/l/_GuUbxX9w8HUP

Answer: A

o Watch Video Solution

Exercise Level 2 Single Correct Answer Type Questions

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

f(z) = (z — 2)*/*(2z + 1)

A.—1 and 2
B.1
Cland —1/2

D.1 and 1/2

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_GuUbxX9w8HUP
https://dl.doubtnut.com/l/_qDyBFbBAP5cN
https://dl.doubtnut.com/l/_RuymrzPbknR5

3
T
2.The function f(z) = T sinmz + 3 on [ — 2, 2| takes the value

AT
B.16/3
C.6

D.8

Answer: A

o Watch Video Solution

1

3. The greatest value of the function f(z) =tan "z — Elog:z: in

1

[E, \/g is

Am/2+ (1/2)log3

B.m/6+ (1/4)log3

Cm/6+(1/2)log3


https://dl.doubtnut.com/l/_RuymrzPbknR5
https://dl.doubtnut.com/l/_AlWsIYUw9ql0

D.wm/4 — (1/4)log3

Answer: B

o Watch Video Solution

4, Equations of those tangents to 4z — 9y? = 36 which are

prependicular to the straight line 2y 4+ 5z = 10, are

A5(y—3) = (:c — 1/117/4)
B.5(y — 2) = 2(z — /18)
C.5(y+2) = 2(z — /18)

D. none of these

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_AlWsIYUw9ql0
https://dl.doubtnut.com/l/_WvF6YPgNA5sS

5. if abc are real then find the intervial in which

z+a’? ab ac
f(z) = |ab T + b be is decreasing.
ac be x + 2

A (—(2/3)(a® + b* + ), 0)
B. (0, (2/3)(a® + b + %))
C. ((1/3)(a® + b* + ), 0)

D. none of these

Answer: A

° Watch Video Solution

6. A channel 27m wide falls at a right angle into another channel 64m
wide. The greatest length of the log that can be floated along this

system of channels is

A.120


https://dl.doubtnut.com/l/_tCFfYRoakItB
https://dl.doubtnut.com/l/_nlg3yRz3VuaX

B. 125

C.100

D. 110

Answer: B

o View Text Solution

7.Fora € [m, 2] and n € Z the critical points of g

1 va—2

f(z) = gsinatan3 z + (sina — 1)tanx + S, e

A.x = nmw(n € I) as critical points
B. no critical points
C.z = 2nm(n € I) as critical points

D.z = (2n + 1)m(n € I) as critical points

Answer: B

| @8 Watch Video Solution


https://dl.doubtnut.com/l/_nlg3yRz3VuaX
https://dl.doubtnut.com/l/_W99QZBXVJtT2

8. The value of a for which

cot z sin’ z

f(z) = (4a — 3)(x + logh) + 2(a — 7) 5 5

4
possess critical points is (— 00, — §> (b) ( — oo, —

(2, o0)

Answer: A

function

does not

1) [1,00) (d)

o Watch Video Solution



https://dl.doubtnut.com/l/_W99QZBXVJtT2
https://dl.doubtnut.com/l/_UCxUCJZro2RG

9. The interval to which a may belong so that the function

21 — 4a — a?
f(g;) — (1 v a+a1 @ )az3 + 5x 4+ 100 is increasing for

r e R

A[—17,0]
B.[ — 6, 0]
C.[1, 4]

D. [2, 3]

Answer: D

o Watch Video Solution

10. The muinimum area of the triangle formed by the tangent to

1132 2

— + b_2 = 1 and the coordinate axes is

A.ab


https://dl.doubtnut.com/l/_istG7Gysr29o
https://dl.doubtnut.com/l/_awfjGy93vgAw

Answer: A

o Watch Video Solution

11. The set of all x for which log(1 + z) < z is equal to ...

A. (1, 00)
B. (0, )
C.(—1,00)

D. none of these

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_awfjGy93vgAw
https://dl.doubtnut.com/l/_wDyErZJV82iZ

12. The minimum value of 2¢° 3 * (34 27)is 227 (b) 2 (c) 1 (d) none of
these

A. 2%

B. 2

C.1

D. none of these

Answer: D

o Watch Video Solution

|z|, for 0<|z|] <2
13.If f(z) = . f 0 .Then,at x=0, f has
, or x =

A. a local maximum
B. no local maximum

C. alocal minimum


https://dl.doubtnut.com/l/_f9il7quty7DZ
https://dl.doubtnut.com/l/_oWALoqyJEmCo

D. no extremum

Answer: A

o Watch Video Solution

14.1f f(z) = ze®(17%) then f(x) is

A.increasingon [ — 1/2,1]
B. decreases on R
C.increasing on R

D.decreasingon [ — 1/2, 1]

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_oWALoqyJEmCo
https://dl.doubtnut.com/l/_aFEn1lICmiVm

x*loge = >0 . .
and Rolle's theorem is applicable to

15.1f f(z) = {

f(z) for x € [0, 1] then a may equal to (A) -2 (B) -1(C) 0 (D) %

0 =0

A—1
B.—1/2
c.o

D.1/2

Answer: D

o Watch Video Solution

16. A cone is made from a circular sheet of radius /3 by cutting out a
sector and giving the cut edges of the remaining piece together. The

2
maximum volume attainable for the cone is (A) % (B) % (@) ?W (D)

33w

Am/3


https://dl.doubtnut.com/l/_h8TUx2RF3TE6
https://dl.doubtnut.com/l/_QakcFCt99Koo

B.w/6
C.2m/3

D.3/3m

Answer: C

o Watch Video Solution

17. The dimension of the rectangle of maximum area that can be

inscribed in the ellipse (z /4)® + (y/3)® = 1are

A /8,12

B.4,3

C.2¢/8,3v2

D. none of these

Answer: C

| o wAr_a_L vl e~_ .0



https://dl.doubtnut.com/l/_QakcFCt99Koo
https://dl.doubtnut.com/l/_t10R9mbdCtGk
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18. Consider f(z) = az? + cx? 4+ dx + e has no point o inflection
Then which of the following is/are possible?

AV — dac >0

B.3b> — 8ac = 0

C.3b* — 8ac >0

D.3b> — 8ac < 0

Answer: C

° Watch Video Solution

19. The smallest value of M such that |22 — 3z + 2 < M for all z in
1 5
)

A.3/4


https://dl.doubtnut.com/l/_t10R9mbdCtGk
https://dl.doubtnut.com/l/_HbXVFsjjU8YM
https://dl.doubtnut.com/l/_ZXYwVChCmAh6

B.3/8
C.3/16

D.7/4

Answer: C

o Watch Video Solution

20. The point in the interval [0, 7] for which the curvey = (1/2)z and
y = sinx are farthest apart is

Am/2

B.m/4

C.7m/6

D.w

Answer: D

| o N . _ L~



https://dl.doubtnut.com/l/_ZXYwVChCmAh6
https://dl.doubtnut.com/l/_wxbyfbAYHyTV
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21. The points at which the tangents to
ax? + 2haxy + by? = 1is parallel to y-axis is

A.(0,0)

B.where hxz + by = 0 meets it

C.where ax + hy meets it

D. none of these

Answer: B

the

curve

o Watch Video Solution

aa:2

22, If the point on = rtanoe — ——
P y 32cos2a’

(a > 0) where the

: . 4 :
tangent is parallel to y = x has an ordinate — then 4sin® a equals to:

a

A /2


https://dl.doubtnut.com/l/_wxbyfbAYHyTV
https://dl.doubtnut.com/l/_jJszRWGlNNwO
https://dl.doubtnut.com/l/_9wvxdVqOczM3

B.7m/6
cn/3

D. none of these

Answer: D

o Watch Video Solution

|ZL’ - 1| + a, m S 1 . e
23.Let f(z) = o 4+ 3 -1 If f(x) has local minimum at x=1
z + 3, x

and a > 5then the value of ais

A.5
B.6
C.11/2

D.15/2

Answer: A



https://dl.doubtnut.com/l/_9wvxdVqOczM3
https://dl.doubtnut.com/l/_iEpwzoY6JPeH

| 9 Watch Video Solution |

24. lLet g(z)= / f(t)dt and f(z) satisfies the equation
0
flz +y) = f(x) + f(y) + 2zxy — 1forall z, y € R and f'(0) =2 then
A. g increases on (0, co) and decreases on ( — 00, 0)
B. g increases on (0, 0o)
C. g decreases on (0, co) and increases ( — 00, 0)

D. g decreases on ( — 00, 00)

Answer: B

o View Text Solution

25. The area of the triangle formed by the positive x-axis with the

normal and the tangent to the circle z? + y% = 4 at (1, \/3) is

A.2./3


https://dl.doubtnut.com/l/_iEpwzoY6JPeH
https://dl.doubtnut.com/l/_kTFEaqcybawQ
https://dl.doubtnut.com/l/_9XT2mEPOnsuB

B./3

C.4,/3

Answer: A

o Watch Video Solution

26. The interval in which the function y = f(z)

transforms the real line is

A.[1/3,2]
B.[—1/3,2]
C.[—1/3,1]

D. none of these

Answer: D

| o wAar_ s _L vt ~_ ..



https://dl.doubtnut.com/l/_9XT2mEPOnsuB
https://dl.doubtnut.com/l/_E5Z5ins7OEu2
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27. Angle at which the circle 2* + ? = 16 can be seen from (8, 0) is

Am/6
B.m/4
C.m/2

D.7w/3

Answer: D

° Watch Video Solution

28. The critical points of the function f(z) = (z + 2)%/3(2z — 1) are

A.—1 and 2
B.1

C.land —1/2


https://dl.doubtnut.com/l/_E5Z5ins7OEu2
https://dl.doubtnut.com/l/_klJo1IjjpDtE
https://dl.doubtnut.com/l/_JU76avHJLWqL

D.—1 and — 2

Answer: D

o Watch Video Solution

log(m +
29. The function f(z) = ﬁs is
log(e + )

A.increasing on [0, co)
B. decreasing on [0, co)
C.increasing on [0, 7/ €) and decreasing on [ /e, 00)

D. decreasing on [0, 7 /e) and increasing on [ /e, 00)

Answer: B

° Watch Video Solution

30. A rectangle with perimeter 32 cm has greatest area if its length is


https://dl.doubtnut.com/l/_JU76avHJLWqL
https://dl.doubtnut.com/l/_uljtA73g6MrV
https://dl.doubtnut.com/l/_NeIwrqcnQdq8

A 12

B.10

C.8

D.14

Answer: C

o Watch Video Solution

31. The greatest vaue of the function

f(z) =cot 'z + (1/2)logz on [1,./3]is
A.(m/6) + 0.251log 3
B.(m/3) — 0.25log3
C.rm/4

D.tan ‘e —1/2


https://dl.doubtnut.com/l/_NeIwrqcnQdq8
https://dl.doubtnut.com/l/_FeeixLgFKLrO

Answer: A

o Watch Video Solution

32. A particle is moving along the parabola ¢y = 4(z + 2). As it passes
through the point (7,6) its y-coordinate is increasing at the rate of 3
units per second. The rate at which x-coordinate change at this instant
is (in units/sec)

A 4

B.6

C.8

D.9

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_FeeixLgFKLrO
https://dl.doubtnut.com/l/_xnq61ZXLLyN2
https://dl.doubtnut.com/l/_J2Kb0uYmrLOD

33. The perimeter of a rectangle is fixed at 24cm. If the length | of the

rectangle is increasing at the rate of 1 cm per second, the value of | for

which the area of rectangle start to decrease is

A.2cm

B. 6cm

C.4cm

D. 8cm

Answer: B

o Watch Video Solution

34.The rate at which fluid level inside vertical cylindrical tank of radius

r drop if we pump fluid out at the rate of 3em?® /min is


https://dl.doubtnut.com/l/_J2Kb0uYmrLOD
https://dl.doubtnut.com/l/_9v740CdOWwvd

Answer: B

° Watch Video Solution

35.The length x of a rectangle is increasing at the rate of 3 cm/sec. and
the width y is increasing at the rate of 2 cm/sec. If x=10 cm and y=6 cm,
then the rate of change of its area is

A 14

B.12

C.8

D.4

Answer: A

| o Watch Video Solution


https://dl.doubtnut.com/l/_9v740CdOWwvd
https://dl.doubtnut.com/l/_Rgd8DUNakLvH

36. if f(x) be a twice differentiable function such that
f(z) = z® for =z =1,2,3, then

A f(z) =2Vx € (1,3)

B.f"(x) =2 for some z € (1, 3)

C.f'(z) =3Vx € (2,3)

D. f"(x) = f'(x) for some x in (2,3)

Answer: B

o Watch Video Solution

37. A tangent drawn to the curve y = f(x) at P(z, y) cuts the x-axis
and y-axis at A and B respectively such that BP: AP = 2:1. Given

1
that f(1) = 1. Answer the question: Equation of curve is (A) y = = (B)

1 1
y=— (Qy= — (D) none of these
x x


https://dl.doubtnut.com/l/_Rgd8DUNakLvH
https://dl.doubtnut.com/l/_c4pAsMkFuSwL
https://dl.doubtnut.com/l/_QnjUXEVtWLjV

A. equation of the curve is az—y —3y=0
x
B.normalat(1,))isz + 3y =14

C. curve passes through (2,1/8)

d
D. equation of the curve is :cd—y +4y =0
x

Answer: C

o Watch Video Solution

38.1f f(x) = 2° + ba® + cx +dand 0 < b* < cthenin ( — oo, 00)

A. has no local minima
B. has no local maxima
C.is strictly increasing on R

D. is strictly decreasing on R

Answer: C

[ o


https://dl.doubtnut.com/l/_QnjUXEVtWLjV
https://dl.doubtnut.com/l/_xGsxLB5Pez0Z

[ & Watch Video Solution ]

Exercise Numerical Answer Type Questions

1. If the tangent at (16,64) on the curve y2 =z

3 meets the curve again

at Q(u, v) then uv is equal to

o Watch Video Solution

3, z=0
21f f(z) = ¢ —2®2+3z+k, 0<=x <1 satisfies the hypothesis of
ar + b, 1<z <2

the Lagrange's theorem then (a+b)/k is equal to

o View Text Solution

3.If the slope of a line that passes through the origin which is tangent

toy = 2> + = + 54is m, then mis equal to

[ o |


https://dl.doubtnut.com/l/_xGsxLB5Pez0Z
https://dl.doubtnut.com/l/_9ziAqInc2JP4
https://dl.doubtnut.com/l/_Lbb334p84uld
https://dl.doubtnut.com/l/_iUgTE9HzweE9

[ W Watch Video Solution ]

4. If A is the area of triangle formed by positive x-axis and the normal
and the tangents to z> 44> =9 at (1,\/§) then A is equal to

(v2 = 1.41)

° Watch Video Solution

x3/5 if z<1

5.let f(x) = _($_2)3 if z>1

, then the number of

critical points on the graph of the function are........

o Watch Video Solution

6. The minimum value of 4/ e —1is

o Watch Video Solution



https://dl.doubtnut.com/l/_iUgTE9HzweE9
https://dl.doubtnut.com/l/_AoKQ7PuFLJsi
https://dl.doubtnut.com/l/_HdDmkCy5BIAz
https://dl.doubtnut.com/l/_i7o6OyyzRa17

z -1 4+a, z<1

. If f(x) has local minimum x=1 and
2z + 3, z>1

7.Let f(x) = {

a > 5then ais equal to

o Watch Video Solution

2 2
8. Let P be a variable point on the elipse — + e 1 with foci
a

Fy and F,. If A is the area of the triangle PF;F5, then maximum

value of A is

o Watch Video Solution

9. The maximum value of |x log x| for 0 < z < 1is (e= 2.71)

o View Text Solution

10. If f(x) =log, 1/9 — logs z*(x > 1) then |max f(x)| is equal to



https://dl.doubtnut.com/l/_4z1yZCS9lCsb
https://dl.doubtnut.com/l/_5gXGINN5vy1E
https://dl.doubtnut.com/l/_J8czFrQUELvm
https://dl.doubtnut.com/l/_iThYQyIBA3wu

[ @ Watch Video Solution ]

1. Let f(z) = cos’z + cosz + 3 then greatest value of f(x) + least

value of f(x) is equal to

o Watch Video Solution

12. The greatest value of the function y = sinz — 20cosz + 1is

° Watch Video Solution

13. If f(z) =aloglz| +bz? +x has its extremum values at
x= —lander =2, then a=2b= -1 a=2b= —1/2

a = —2,b=1/2(d) none of these

o Watch Video Solution



https://dl.doubtnut.com/l/_iThYQyIBA3wu
https://dl.doubtnut.com/l/_8RmkDe9VqDhe
https://dl.doubtnut.com/l/_fEP0J5QQebth
https://dl.doubtnut.com/l/_cOTkT9VliLj1

14. If V(x) is larger of e — 1 and (1 + x)log(1 + z) for = € (0, co0)

then log (V (8) + 1) is equal to

° View Text Solution

1
15. A cylindrical vessel of volume 257 cu metres, open at the top is to
be manufactured from a sheet of metal. If r and h are the radius and

height of the vessel so that amount of metal | sused in the least

possible then rh is equal to

° View Text Solution

16. The altitude of a cylinder of the greatest possible volume which can

be inscribed in a sphere of radius 3,/3 is

o Watch Video Solution



https://dl.doubtnut.com/l/_MqwwQ6Au7Qo6
https://dl.doubtnut.com/l/_ZdPIS12s19VI
https://dl.doubtnut.com/l/_hu81gJHP494R

17. A straight line | with negative slope passes through (8,2) and cuts
the coordinate axes at P and Q. Find absolute minimum value of

"OP+0Q where O is the origin-

o Watch Video Solution

Question For Previous Year S Aieee Jee Main Paper

1. If 2a 4 3b+ 6¢c+ 0(a,b,c € R) then the quadractic equation
az® + bz + ¢ = 0 has

A. at least one root in [0,1]

B. at least one root in [2,3]

C. at least one root

D. none of these

Answer: A

f 1


https://dl.doubtnut.com/l/_dotOxaR7UEBL
https://dl.doubtnut.com/l/_araOA9CodbEn

| o View Text Solution

2. The maximum distance from origin of a point on the curve

r = asint — bsin(%),y = acost — bcos (%t), borth a,b>0 is

Aa—0>

B.a+b

C.\/a®> + 1

D. v a? — b
Answer: B

o Watch Video Solution

3. If the function f(z) = 2z — 9az® + 12z°z + 1, wherea > 0,
attains its maximum and minimum at pandq , respectively, such that

1
p2 = q, then a equal to 1(b) 2 (c) 3 (d) 3


https://dl.doubtnut.com/l/_araOA9CodbEn
https://dl.doubtnut.com/l/_Q1ae2ikcQSvQ
https://dl.doubtnut.com/l/_Br4WM7Ydv5b5

A1l
B.2
c.1/2

D.3

Answer: B

o Watch Video Solution

4. If u= \/a2 cos®@ + b*sin? 6 + \/a2 sin? @ + b® cos? 6, then the

difference between maximum and minimum values of u? is

A (a +b)?
B.2¢v/a® + b®
C.2(a2 + b2)

D. (a — b)?


https://dl.doubtnut.com/l/_Br4WM7Ydv5b5
https://dl.doubtnut.com/l/_xmNYoNsVG1Mz

Answer: A

o Watch Video Solution

5.A function y = f(z) has a second order derivative f(z) = 6(z — 1).
If its graph passes through the point (2,1) and at that point the

tangent to the graph is y = 3z — 5 then the function is

A (z+1)°

B.(z — 1)

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_xmNYoNsVG1Mz
https://dl.doubtnut.com/l/_KrSGPJvXMsxP

6. The normal to the curve z = a(l+ cosf),y = asinf at 6’

always passes through the fixed point
A.(0,0)
B. (0,a)
C.(a,0)

D. (a,a)

Answer: C

o Watch Video Solution

7. A function is matched below against an interval, where it is supposed

to be increasing. Which of the following pairs is incorrectly matched?

Interval Function

A.
(—o00,1/3) (3% — 2z +1)
Interval Function

B.

(—oc0, —4) (z®— 62+ 6)


https://dl.doubtnut.com/l/_AHK0nksSoreB
https://dl.doubtnut.com/l/_gPG2VCsMuCqm

Interval Function

(— 00,00) (z*— 3z?)

Interval Function

(2,00) (223 — 32% — 12z + 6)

C.

D.

Answer: A

° Watch Video Solution

8. The normal to the

curve

z = a(cos @ + 0sinh), y = a(sinf — O cos ) at any B is such that

. am
A. it passes through (7, — a)
B. it is at constant distance from origin
C. it passes through origin

D. it makes angle % -+ 0 which the x-axis

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_gPG2VCsMuCqm
https://dl.doubtnut.com/l/_ywO2KMUmz3pa

9.Let f be differentiable for all z, If f(1) = — 2andf’(z) > 2 for all

z € [1, 6], then find the range of values of f(6).

Answer: C

o Watch Video Solution

10. A spherical iron ball 10 cm in radius is coated with a layer of ice of
uniform thickness that melts at a rate of 50cm®/ min . When the
thickness of ice is 5 cm, then the rate at which the thickness of ice

decreases, is:

A.1/54m cm/min


https://dl.doubtnut.com/l/_i034XspDJA1n
https://dl.doubtnut.com/l/_WeRj8Ft4vIaY

B.5/6m cm/min
C.1/367m cm/min

D.1/8m cm/min

Answer: D

o Watch Video Solution

2
1. The function f(z) = = + . has a local minimum at z = 2 (b)

d
2
r= —2z=0(d)z=1

A. x=1

B. x=2

Answer: B

| o wAr_a_L vl e~_ .0



https://dl.doubtnut.com/l/_WeRj8Ft4vIaY
https://dl.doubtnut.com/l/_gZNF3DEMtKcw

L T vvdilil VIUCO oVUIULivVIl

12. A value of ¢ for which the conclusion of Mean value theorem holds

for the function f(z) = log, = on the interval [1, 3] is

A.2logze
B.(1/2)log3
C.logsc

D.log 3

Answer: A

° Watch Video Solution

13. The function f(z) =tan (sinz + cosz) is an increasing

T T

functionin (0 (7. 5) @ (= 3.7) @ (0. 5) @ (- 5.5)

A (m/4,7/2)


https://dl.doubtnut.com/l/_gZNF3DEMtKcw
https://dl.doubtnut.com/l/_WfUKsN49u9XO
https://dl.doubtnut.com/l/_r5Wss353vegq

B.(—7/2,7/4)
C.(0,7/2)

D.(—m/2,m/2)

Answer: B

o Watch Video Solution

14. Suppose the cubic z* — pz + g has three distinct real roots, where

p > 0and g > 0.Then which one of the following holds?

A. The cubic has minima at ‘ / % and maxima at — \/%

B. The cubic has minima at — ‘ / 2 and maxima at \/g
C. The cubic has minima at both ‘ /— and — \/
D. The cubic has maxima at both 1 /5 and — \/5

Answer: A

l a wAar_ s _L vt ~_ ..



https://dl.doubtnut.com/l/_r5Wss353vegq
https://dl.doubtnut.com/l/_84JM1PIGJq9W

L T Vvvallill viUcoO o0IuULivI )]

15. Given P(x) = z* + az® + bx? + cx + d such that x=0 is the only
real root of P'(x) =0 . If P(-1) It P(1),then € the/erval[-1,1]‘

A. P( — 1) is the minimum but P(1) is not the maximum of P

B. neither P( — 1) is the minimum nor P(1) is the maximum of P

C. P( — 1) is the minimum and P(1) is the maximum of P

D. P( — 1) is not minimum but P(1) is the maximum of P

Answer: D

o Watch Video Solution

%
16. Let f:RR be defined by

fle) ={k—2z, if £ < —12¢+3,fx =1} . If f has a local

1
minimum at = 1, then a possible value of k is (1) 0 (2) — 3 3) —1

(4)1


https://dl.doubtnut.com/l/_84JM1PIGJq9W
https://dl.doubtnut.com/l/_X5pUkN722cbz
https://dl.doubtnut.com/l/_0OXvofoc653L

A—1/2

C.1

D.0O

Answer: B

o Watch Video Solution

17. The curve that passes through the point (2, 3) and has the property
that the segment of any tangent to it lying between the coordinate

axes is bisected by the point of contact, is given by

A2y—3z =0
B.y=16/z
C.z?+y*+13

o (5) (3 -


https://dl.doubtnut.com/l/_0OXvofoc653L
https://dl.doubtnut.com/l/_FbhthM5VZpEm

Answer: B

o Watch Video Solution

tan x T 7& 0
18. Let be a function defined by f(z) = . z 7 .
) T =

Statement-1: x=0 is a point on minima of f

Statement-2: f'(0)=0

o Watch Video Solution

19. Let a, b R be such that the function f given by

f(z) = In|z| 4 bz® + az, z # 0 has extreme values at z = 1 and

x = 2 . Statement 1: f has local maximum at x =1 and at x = 2.
1 -1 )

Statement 2: ¢ = Eandb = (1) Statement 1 is false, statement 2

is true (2) Statement 1 is true, statement 2 is true; statement 2 is a

correct explanation for statement 1(3) Statement 1is true, statement 2


https://dl.doubtnut.com/l/_FbhthM5VZpEm
https://dl.doubtnut.com/l/_LwiDTRFsAUyy
https://dl.doubtnut.com/l/_PwGPVsLsmD1q

is true; statement 2 is not a correct explanation for statement 1 (4)

Statement 1is true, statement 2 is false

o Watch Video Solution

20. A spherical balloon is filled with 4500p cubic meters of helium gas.
If a leak in the balloon causes the gas to escape at the rate of 727
cubic meters per minute, then the rate (in meters per minute) at which

the radius of the balloon decreases 49 minutes after the leakage

b [ (1)9(2)7(3)2(4)9
egan is g6 g5

AT/9
B.2/9
C.9/2

D.9/7

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_PwGPVsLsmD1q
https://dl.doubtnut.com/l/_uDpuzesxnnA2

b
21. The cost of running a bus from A to B, is Rs. (av + ;), where v

km/h is the average speed of the bus. When the bus travels at 30 km/h,
the cost comes out to be Rs. 75 while at 40 km/h, it is Rs. 65.Then the
most economical speed (in km/h) of the bus is :

A.45

B. 50

C.60

D. 40

Answer: C

o Watch Video Solution

22.If the surface area of a sphere of radius r is increasing uniformly at

2

the rate 8 , then the rate of change of its volume is:


https://dl.doubtnut.com/l/_uDpuzesxnnA2
https://dl.doubtnut.com/l/_3jBB8dbtUjqL
https://dl.doubtnut.com/l/_zWcA46o5MfQr

A. constant
B. proportional to /7
C. proportional to 72

D. proportional to r

Answer: D

o Watch Video Solution

23. The real number k for which the equation, 223 + 3z + k = 0 has
two distinct real roots in [0, 1] (1) lies between 2 and 3 (2) lies between
-1 and 0 (3) does not exist (4) lies between 1 and 2

A. lies between 2 and 3

B. lies between 1 and O

C.does not exist

D. lies between 1 and 2


https://dl.doubtnut.com/l/_zWcA46o5MfQr
https://dl.doubtnut.com/l/_rFGWipwDHkV9

Answer: C

o Watch Video Solution

24.The maximum area of a right angled triangle with hypotenuse h is

h2

Answer: C

o Watch Video Solution

25. Statement-1: The equation x log x= 2 — z is satisfied by at least one

value of x lying between 1 and 2



https://dl.doubtnut.com/l/_rFGWipwDHkV9
https://dl.doubtnut.com/l/_vQ5gF9GXHEGA
https://dl.doubtnut.com/l/_4JsldIAki8K5

Statement-2: The function f(x) = x log x is an increasing function in [1,2]
and g(x) = 2-x is a decreasing function in [1, 2] and the graphs

represented by these functions intersect at a point in [1,2]

o View Text Solution

26. Statement 1: The function z°(e” + e ~*) is increasing for all z > 0

2 T

Statement 2: The functions z%e® and z?e % are increasing for all

x > 0 and the sum of two infunctions in any interval (a, b) is an

increasing function in (a, b).

o Watch Video Solution

27. If f and g are differentiable functions in [0, 1] satisfying
£(0) = 2 = g(1), g(0) = 0 and #(1) = 6, then for some ¢ € ]0, 1[ (1)
2f'(c)=4g'(c) @ 2f'(c)=3g"(c) B f'()=g'(c) «
f'(c) =2g'(c)


https://dl.doubtnut.com/l/_4JsldIAki8K5
https://dl.doubtnut.com/l/_X7c9BjUNQY7y
https://dl.doubtnut.com/l/_8oehbn6OAhot

Answer: D

° Watch Video Solution

28.If x = -1 and x = 2 are extreme points of f(x) = alog|z| + Bz? + z,

then

Aa= 6 _ 1
.0 = y —2
1
Ba—ﬁ,ﬁ: —5
1
C :2 = — —
«x ,B 2

1

Da=2,ﬂ:5



https://dl.doubtnut.com/l/_8oehbn6OAhot
https://dl.doubtnut.com/l/_LrZKnE6gPljV

Answer: C

o Watch Video Solution

29. If the volume of a sphere increase at the rate of, 2rem? /sec, then

the rate of increase of its radius (in cm/sec), when the volume is

288mem? s :

A
9
B~
6
C—
36
p. L
" 24
Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_LrZKnE6gPljV
https://dl.doubtnut.com/l/_oBMYKOy4vAVZ

30. If non-zero real number b and c are such that min f(z) > max g(x)
where f(x)
_ .2 2 _ 2 2 ¢
=x° 4 2bx + 2¢* and g(z) = — 2 — 2cx + b°(x € R) then ‘3‘

lies in the interval

1

o

Answer: D

o Watch Video Solution

3l.Let f'(z) >0 and g'(x) <0 forall z € R Then

A.g(f(z)) > g(f(z — 1))


https://dl.doubtnut.com/l/_urd3MXYiRFlD
https://dl.doubtnut.com/l/_o1fvF5v6z7ND

B. f(g(z)) > f(g(z + 1))
C. f(g(z)) > f(g9(z — 1))

D.g(f(z)) < g(f(z + 1))

Answer: B

o Watch Video Solution

32.1f Rolle's theorem holds for the function f(z) = 2z* + az® + bz in

1
the interval [ — 1, 1] for the point ¢ = 3 then the value of 2a +b is
Al
B.—1
C.2
D.—2
Answer: B

| o wAr_a_L vl e~_ .0


https://dl.doubtnut.com/l/_o1fvF5v6z7ND
https://dl.doubtnut.com/l/_TPXpLiq5TftN
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33. Let f(x) be a polynomial of degree four having extreme values at

f(f)] = 3, then f(2) is equal to :

z0

z=1andz =2.If (lim ) —>{1—1—
T

(1) —8(2) —4(3)0(4) 4

C.o

D.4

Answer: C

o Watch Video Solution

sinm
34. The equation of a normal to the curve, siny = :1:( 5 + y) at

x=0 is


https://dl.doubtnut.com/l/_TPXpLiq5TftN
https://dl.doubtnut.com/l/_ifYehn2s0hUC
https://dl.doubtnut.com/l/_j1cqU4sgFioj

A2z + /3y =0
B.2y — 3z =0
C2y++3=0

D.2z — /3y =0

Answer: A

o Watch Video Solution

35. Let k and K be the minimum and the maximum values of the

(1 + x)0.6

function f(CE) = W,
20-

and z € [0,1] respectivelythen the

ordered pair (k, K) is equal to

A. (1,2%9)
B. (2 —0.4, 20.6)
c.(2799,1)

D. (274, 1)


https://dl.doubtnut.com/l/_j1cqU4sgFioj
https://dl.doubtnut.com/l/_8cImdRC3XYf8

Answer: D

o Watch Video Solution

36. From the top of a 64 metres high tower, a stone is thrown upward
vertically with the velocity of 48m/s. The greatest height (in metres)
attained by stone, assuming the value of the gravitational acceleration
g —32m/s%is

A.100

B. 88

C.128

D. 112

Answer: A

° View Text Solution



https://dl.doubtnut.com/l/_8cImdRC3XYf8
https://dl.doubtnut.com/l/_1dshZxcf9aAz
https://dl.doubtnut.com/l/_Z35LrXUWkuSJ

T d
37.1f x = 2cost + cos2t,y = 2sint — sin2¢, then at t = Z’d_y
x

A4

B.2,/2

C.2

D. /2

Answer: C

o Watch Video Solution

38. Tangents are drawn to z* + y* = 16 from the point P(0, ) These
tangents meet the z — a&s at AandB . If the area of triangle PAB is
minimum, then h = 12,/2(b) h = 6,/2h = 8,/2(d) h = 4,/2

A 4./3

B.3./3

C.3\/2


https://dl.doubtnut.com/l/_Z35LrXUWkuSJ
https://dl.doubtnut.com/l/_bUbp7weVgMI0

D. 44/2

Answer: D

o Watch Video Solution

1+ sinx ™
. o —1 I o )
39. Consider f(z) = tan (\/1 — sina:) € (O, 2) A normal to
y= f(z) at z —% also passes through the point: (1) (0, 0) (2)
0.5 ) @ (§:0) @ (3,0)
(05 )e
A. (0,0)

B 0271'
. ,T

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_bUbp7weVgMI0
https://dl.doubtnut.com/l/_ISZH7dKlJ0n8

40. If m and M are the minimum and the maximum values of

1
4+ Esin2 2z — 2cos*z, x € R then

@

o
= | ©
| BN

o

Answer: A

o Watch Video Solution

41. If the tangent at a point P with parameter ¢, on the curve
=4t + 3,y = 8t> — 1t € R meets the curve again at a point Q,

then the coordinates of Q are

A (168> + 3, — 64t — 1)


https://dl.doubtnut.com/l/_eoVgoijVrzMb
https://dl.doubtnut.com/l/_FjU1aUp6jHce

B. (4> + 3, — 8> — 1)
C (8 +3,£ —1)

D.(£*+3, —t* —1)

Answer: D

o Watch Video Solution

42. Let f(x) = sin*z + cos*z. Then f is increasing function in the

interval

Answer: C

| o WAr_a_L vl e~_ .0



https://dl.doubtnut.com/l/_FjU1aUp6jHce
https://dl.doubtnut.com/l/_9Dg8QcA9HfTz

L T vvdilil VIUCO oUVIUlLivVIl )|

3
43.Let Cbe acurve givenbyy =1+ /4 — 3,z > ik If P is a point

2
on C such that the tangent at P has slope 3 then a point through

which the normal at P passes, is

A. (1,7)
B.(3, —4)
C.(4, —3)
D. (2, 3)
Answer: A

o Watch Video Solution

44. The normal to the curve y(z — 2)(x — 3) = = + 6 at the point

where the curve intersects the y — as, passes through the point :


https://dl.doubtnut.com/l/_9Dg8QcA9HfTz
https://dl.doubtnut.com/l/_03UHn3X3AFmO
https://dl.doubtnut.com/l/_am5GjXNlTFzi

A,(l 1)
2’3
B.(_l _l)
2’ 2
C,(l 1)
2’2
D,(l l)
2’ 3
Answer: C

o Watch Video Solution

45. The tangent at the

point (2, —2) to the curve,

z%y® — 2z = 4(1 — y) does not pass through the point :
A (4,1/3)
B. (8,5)

(-4, —9)



https://dl.doubtnut.com/l/_am5GjXNlTFzi
https://dl.doubtnut.com/l/_QQbbBjeILu0y

D.(—2, —7)

Answer: D

o Watch Video Solution

46. A tangent drawn to the curve y = f(x) at P(x, y) cuts the x and y axes

at A and B, respectively, such that AP: PB =1: 3.If f(1) =1 then the curve

1
passes through (k, §) where k is

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_QQbbBjeILu0y
https://dl.doubtnut.com/l/_RFKFO3pDCQKG

47.If a point P has co-ordinates (0, — 2) and @ is any point on the

circlez? + y? — 5z — y + 5 = 0, then the maximum value of (PQ)? is

25 + /6 b 47 4+ 104/6
2

:(a) 5

) 14 + 5,/3 (c) (d) 8 + 5,/3

A25+\/6
2

B.14 + 5,/3

47 + 104/6
C. T

D.8 + 5,/3

Answer: B

o Watch Video Solution

48.The function f defined by

f(z) = 2 — 62> — 36z + Tis increasing , if

A.increasing on R


https://dl.doubtnut.com/l/_QLNCpfhKTAw0
https://dl.doubtnut.com/l/_yYL1f4s3RQSR

B. decreasing on R
C. decreasing on (0, o) and increasing on ( — o0, 0)

D. increasing on (0, co) and decreasing on ( — oo, 0)

Answer: A

o Watch Video Solution

49. Twenty metres of wire is available for fencing off a flower-bed in the
form of a circular sector. Then the maximum area (in sqm) of the
flower-bed is: 25 (2) 30 (3) 12.5(4) 10

A.30

B.12.5

C.10

D. 25

Answer: D


https://dl.doubtnut.com/l/_yYL1f4s3RQSR
https://dl.doubtnut.com/l/_WsHtoxMsjWg9

o Watch Video Solution

50. Let f(x) be a polynomial of degree four having extreme values at x=1

. f(z) .
and x=2.If lim {1+ = 3, then f(2) is equal to
z—0 ;{;2

A5/2
B.9/2
C.1/2

D.3/2

Answer: B

o Watch Video Solution

51. If the curves y2 = 6z, 9z + by2 = 16 intersect each other at right

9
angles then the value of b is: (1) 6 (2) ; (3)4 (4) 3


https://dl.doubtnut.com/l/_WsHtoxMsjWg9
https://dl.doubtnut.com/l/_9MqhxrBovNlP
https://dl.doubtnut.com/l/_1qoEPTzAMuAU

A6
B.7/2
C.4

D.9/2

Answer: D

o Watch Video Solution

52. If a right circular cone, having maximum volume is inscribed in a
sphere of radius 3cm, then the curved surface area (in cm2) of this
cone is

A.6,/3m

B. 64/27

C.8V/2m

D.8,/3m


https://dl.doubtnut.com/l/_1qoEPTzAMuAU
https://dl.doubtnut.com/l/_RjPvphtCOgC0

Answer: D

o View Text Solution

53.Letf(:1:):a:2~|—(1)andg(m):m—%ﬁnR—{—l,O,l}.lf

2
(@ . |
(z) = @ then the local minimum value of h(z) is: (1) 3 (2) —3
g(z

(3) —2v/2(4) 2¢/2

A —3
B. —2¢/2
C.2¢/2

D.3

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_RjPvphtCOgC0
https://dl.doubtnut.com/l/_ePcb4Aw9DfU9

54. if 6 denotes the acute angle between the curves,
y=10 — z? and y=2+ z? at a point of their intersection, then
|tan 6] is equal to

A.4/9

B.7/17

C.8/17

D.8/15

Answer: D

o Watch Video Solution

55.The tangent to the curve yt = ze® passing through the point (1,e)

also passes through the point

A.(4/3, 2e)


https://dl.doubtnut.com/l/_DvmDdoRN7OJl
https://dl.doubtnut.com/l/_YYB8jbYi863M

B. (2, 3e)

C.(5/3, 2e)

D. (3, 6e)

Answer: A

o Watch Video Solution

56. The tangent to the curve y = x? — 5z + 5. parallel to the line
2y = 4z + 1, also passes through the point :

A.(1/4,7/2)

B.(7/2,1/4)

C(-1/8),7)

D.(1/8, —7)

Answer: D

|o....-..~- -—



https://dl.doubtnut.com/l/_YYB8jbYi863M
https://dl.doubtnut.com/l/_d6ve4b2KfTUO

_____vvatch video >oiution J

57. The equation of a tangent to the parabola, 2 = 8y, which makes
an angle 6 with the positive direction of x-axis, is:

A.x = ycotd 4+ 2tanf

B.z = ycotf — 2tanb

C.y=xtanf — 2cot 6

D.y =z tanf + 2cot 0

Answer: A

o Watch Video Solution

B T B d—=x
Va? + z? \/b2—|-(d—:n)2

58. Let f(z) = , € R, where a, b

and d are non-zero real constants. Then,

A.fis decreasing function of x


https://dl.doubtnut.com/l/_d6ve4b2KfTUO
https://dl.doubtnut.com/l/_kv5AcwerGtja
https://dl.doubtnut.com/l/_r1vjJcFggZyZ

B. f is neither increasing nor decreasing function of x

C.f'is not a continuous function of x

D.fis an increasing function of x

Answer: D

o Watch Video Solution

59. Find the area of the largest rectangle with lower base on the x-axis

and upper vertices on the curve y = 12 — z%.

A.204/2
B.18,/3
C.32

D. 36

Answer: C

| o WAr_a_L vl e~_ .0



https://dl.doubtnut.com/l/_r1vjJcFggZyZ
https://dl.doubtnut.com/l/_x8h2FRKZYpFb

L T vvdilil VIUCO oUVIUlLivIl )|

60. The maximum values of 3 cos 6 + 5sin(0 — %) for any real value

of O is:

A /19

i
Vo2

C.4/31

D. /34

Answer: A

° Watch Video Solution

61 Let f(z) = z* — 3(a — 2)z® + 3azx + 7 and f(z) is increasing in

(0,1] and decreasing is [1,5), then roots of the equation

f(z) — 14

( 1)2 =0is(A)1(B)3(C) 7(D) —2
T —


https://dl.doubtnut.com/l/_x8h2FRKZYpFb
https://dl.doubtnut.com/l/_adqNikIUf6c4
https://dl.doubtnut.com/l/_IcG3uGirwfXg

A.6

B.5

C.7

Answer: C

° Watch Video Solution

62. The maximum value
f(z) = 3z — 18x% 4 27z — 40

S={z € R:z” +30 < llz}is:

A. 122
B. —222
C.—122

D. 222

on

of

the

the

function

set


https://dl.doubtnut.com/l/_IcG3uGirwfXg
https://dl.doubtnut.com/l/_kJloLNSctAhT

Answer: A

o Watch Video Solution

63. A helicopter flying along the pathy = 7 + w%, A soldier standint at

1
point (5, 7) wants to hit the helicopter when it is closest from him,

th . dist , It()lﬂ(b)l()l 2(d) 5
en Mminimum distance IS e alto(a) ——— — (¢) — — _
N a 6 3 2933V 2

>
W~ =

0

o =
*|%

w| | w3

@

o

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_kJloLNSctAhT
https://dl.doubtnut.com/l/_DjmElkBD6NOo

3
64. The shortest distance between the point <5, 0> and the curve

y= .z, (x> 0),is

Answer: A

o Watch Video Solution

65. The maximum volume (in cu.m) of the right circular cone having

slant height 3 m is

A.3.\/3m

B. 67


https://dl.doubtnut.com/l/_Ja3DQDtTh0gH
https://dl.doubtnut.com/l/_N5UcLDFm543T

Answer: C

° Watch Video Solution

Question For Previous Year S B Architecture Entrance Examination Papers

1. The slope of the normal to curve y = x> — 4z at (2, — 1) is

>
[NCR T RN

@

Answer: A

| o Watch Video Solution


https://dl.doubtnut.com/l/_N5UcLDFm543T
https://dl.doubtnut.com/l/_tFGSdfMCOvoz

2. For the curve m:t2—1,y:t2—t, the tangent line is

1 1
perpendicular to z-axis, then t = (i)0 (ii)oo (iii)) — (iv) — —
V3 V3
At=0
B.t =1
C.t= 1
RVE:
D.t = 1
=3
Answer: B

o Watch Video Solution

3.1f f(z) = 4”7 satisfies the Rolle's theorem on [0, 7], then the value

of ¢ € (0, ) for which f'(c)=0is


https://dl.doubtnut.com/l/_tFGSdfMCOvoz
https://dl.doubtnut.com/l/_V8W8L0JO4TjG
https://dl.doubtnut.com/l/_uBZWirhbYMbh

N
@)
I

w3 oy R~y

Answer: C

o Watch Video Solution

4. f(z) = /25 — z%in[1, 5]
A3
B.\/5
C./15

D.2

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_uBZWirhbYMbh
https://dl.doubtnut.com/l/_Df3zmwaHo0v2

5. Let
tf(2) = 9p + 3 if x> 1

. If f(x) has a local minimum at

{|:1:—1|+a if <1

x=1, then

Aa>5

Answer: C

° Watch Video Solution

6. If m be the slope of the tangent to the curve e = 1 + 42, then
Alm| <1

B.lm| > 1

C.lm| >1


https://dl.doubtnut.com/l/_NDw49ZfDsRep
https://dl.doubtnut.com/l/_YnnlbygUqUcX

D.lm| <1

Answer: A

o Watch Video Solution

7.Let f:( — 00, 00) = ( — 00, 00) be acontinuous and differentiable
function and let f'(.) denote the derivative of f(.).If f(0) = — 2 and f'(x)
< 3foreach x € [0, 2], then the largest possible value of f(2) is
A1
B.2

C.3

D.4

Answer: D

° View Text Solution



https://dl.doubtnut.com/l/_YnnlbygUqUcX
https://dl.doubtnut.com/l/_ITnS1dvqCqzw
https://dl.doubtnut.com/l/_onqr9rV5doIP

4 2
1
8. Let f[1,2] — ( — 00, ) be given by f(z) = ad +23_T_ 1+ then
T

find value of in [fmax] in [ —1,2] where [] is greatest integer

function :

Answer: B

° Watch Video Solution

9. Let y= f(x) be a curve which passes through (3,1) and is such that

normal at any point on it passes through (1,1). Then y= f(x) describes

A.acircle ofarea


https://dl.doubtnut.com/l/_onqr9rV5doIP
https://dl.doubtnut.com/l/_OYmKf8Ms27hc

B. an ellipse of area 27

C. an ellipse of area 37

D. a circle of area 4w

Answer: D

o Watch Video Solution

zsinZ, 0 <z <1

.Then f'(x) =0 for
0 x =0

10.Let f(z) = {

A. exactly two value of x
B. no value of x
C. infinitely many values of x

D. exactly one value of x

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_OYmKf8Ms27hc
https://dl.doubtnut.com/l/_8o2VxsF34jbw

M. Let f(z) = [1—z*],z € R, where [] is the greatest integer
function. Then

A.fis increasing

B.x= 0 is the point of maxima of f

C.fis continuous at x=0

D.fis decreasing

Answer: D

o View Text Solution

12. A particle is constrained to move along the curve y = ,/z starting
at the origin at time t=0. The point on the curve where the abscissa

and the ordinate are changing at the same rate is

All
.E,E


https://dl.doubtnut.com/l/_8o2VxsF34jbw
https://dl.doubtnut.com/l/_Pc79oFamboHf
https://dl.doubtnut.com/l/_Vssplz2sKama

Answer: C

o Watch Video Solution

13. If the tangent and the normal to z? — 3® = 4 at a point cut off
intercepts aq, as on the x-axis respectively & by, by on the y-axis

respectively. Then the value of a;as + by by is equal to:

B.O
C.4

D.1


https://dl.doubtnut.com/l/_Vssplz2sKama
https://dl.doubtnut.com/l/_GUl1y0H3sLyH

Answer: B

o Watch Video Solution

14. Let f be a differentiable function defined on R such that f(0) =— 3. If
f'(x) < 5forall xthen

Af(2)>T

B.f(2) <7

C. f(2) > 8

D. f(2) = 8

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_GUl1y0H3sLyH
https://dl.doubtnut.com/l/_FLF3afBEolT3

15. Let f be a function defined on [—%,g] by f(x) =

3cos*z — 6cos® z — 6cos® z — 3. Then the range of f(x) is

A[—12, — 3
B.[— 6, — 3]
c.[—6,3
D.( — 12, 3]
Answer: A

o Watch Video Solution

16. The function f(x) = ze ~* has

A. neither a maximum nor a minimum at x=1

B. a minimum at x=1

C.amaximum at x=1


https://dl.doubtnut.com/l/_TummToH6P13C
https://dl.doubtnut.com/l/_2QM6RCJE2C4d

D.amaximumatz = — 1

Answer: C

o Watch Video Solution

17. Each side of a square is increasing at the uniform rate of 1m/sec. If
after sometime the area of the square is increasing at the rate of 8m?
/sec, then the area of square at that time in sq. meters is

A 4

B.9

C.16

D. 25

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_2QM6RCJE2C4d
https://dl.doubtnut.com/l/_l0qu0Du9leBx
https://dl.doubtnut.com/l/_qpjThSrkxsdG

18. Find the rate of change of the volume of a sphere with respect to

its surface area when the radius is 2cm.

A4

B.3

C.2

D.1

Answer: D

o Watch Video Solution

19.If m is the slope of the tangent to the curve ¢/ = 1 + 22, then

A [0, 1]

B. (1, 00)

C.(—o0, —1)


https://dl.doubtnut.com/l/_qpjThSrkxsdG
https://dl.doubtnut.com/l/_sGfMudCTzbtG

D.[—1,1]

Answer: D

o Watch Video Solution

20.f(x) = |z logz|, z > 0is monotonically decreasing in

( 1>
A |0, —
€
ll }
B.|—,1
e
C.(1,e)

D. (e, 00)

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_sGfMudCTzbtG
https://dl.doubtnut.com/l/_6GelZJJVT3Qm

21. Let f(x) = |z — 1| + |x — x3|, where 1 and z are distinct real
numbers. Then the number of points at which f(x) is minimum

A. 1

B.2

C.3

D. more than 3

Answer: B

o Watch Video Solution

22. The maximum value of f(x) = 2sinx + sin2x, in the interval


https://dl.doubtnut.com/l/_GUsjp5TM9lCZ
https://dl.doubtnut.com/l/_xnoPKYhlPVZP

Answer: C

° Watch Video Solution

23. The abscissae of a point, tangent at which to the curve

y = e”sinz, z € [0, 7] has maximum slope is

(O N

D.0O

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_xnoPKYhlPVZP
https://dl.doubtnut.com/l/_HTbbJkxgEQs4

24. Let p (x) be a real polynomial of degree 4 having extreme values

z=1and z =2. if lim p(z)
z—0 7

= 1,then p(4) is equal to

A. 16
B.32
C.64

D.8

Answer: A

° Watch Video Solution

25. Water is running into an underground right circular conical
reservoir, which is 10m deep and radius of the base is 5m. If the rate of

3
change in the volume of water in the reservoir is —mm?3//min, then

the rate (in m/min) at which water rises in it, when the water level is

4mis


https://dl.doubtnut.com/l/_KUNJLFRmea4S
https://dl.doubtnut.com/l/_GW6nf3goBXPL

A.3/2
B.3/8
C.1/8

D.1/4

Answer: A

° View Text Solution

26.If f(z) = ‘x2 — 16' for all z € R, then the total number of points
of R at which f: R — R attains local extreme values of

A1l

B.2

C.3

D.4


https://dl.doubtnut.com/l/_GW6nf3goBXPL
https://dl.doubtnut.com/l/_lX9OHOsmBt5c

Answer: C

o View Text Solution

27. A real valued function f(z) = Clog|z| + Dz® 4 x, 2 # 0 where C
and D are constant, has critical points at x = — 1 and « = 2. Then

the ordered pair (C,D) is

B.(_l E)
9’3
c.(_i l)
3’9
D.(_l 3)
9’3
Answer: A

° View Text Solution



https://dl.doubtnut.com/l/_lX9OHOsmBt5c
https://dl.doubtnut.com/l/_Ug6Pb31TjY66

