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APPLICATIONS OF DERIVATIVES

Single Correct Answer Type

1. The equation of the normal to the curve parametrically
represented by z = t* + 3t — 8 and y = 2t> — 2t — 5 at the point
P(2, —1)is

A2 +3y—1=0

B.6x — 7y —11 =0

C7t +6y—8=0


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_5BgHbrWbk3Ok

D3z +y—1=0

Answer: C

o Watch Video Solution

2. In the curve y = 2® + az and y = bz? + ¢ pass through the
point ( — 1, 0) and have a common tangent line at this point then

the valueofa + b + cis

A0

B.1

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_5BgHbrWbk3Ok
https://dl.doubtnut.com/l/_lf9RcrTm9X0F

3. If the function f(z) = z* + bz + 8z + 1 has a horizontal
tangent and a point of inflection for the same value of z then the

value of bis equal to —1 (b) 1(c) 6 (d) —6

C.6

D.3

Answer: B

o Watch Video Solution

4. let f(z) = z° + = + 1 and let g(x) be its inverse function then

equation of the tangent to y = g(x) at x=3is


https://dl.doubtnut.com/l/_lf9RcrTm9X0F
https://dl.doubtnut.com/l/_b25zPQ1QU3ya
https://dl.doubtnut.com/l/_2z6yxR81ytpC

Az —4y+1=0

B.x +4y—1=0

Cdzr —y+1=0

D.dx +y—1=0

Answer: A

o Watch Video Solution

5. A curve is represented parametrically by the equations
z=t+e¥and y= —t+e” when t € R and a > 0. If the
curve touches the axis of x at the point A, then the coordinates of
the point A are

A. (1, 0)

B. (2e, 0)

C. (e, 0)


https://dl.doubtnut.com/l/_2z6yxR81ytpC
https://dl.doubtnut.com/l/_5F5HzUgCzFdl

D.(1/e, 0)

Answer: B

o Watch Video Solution

6. The equation of the straight lines which are both tangent and

normal to the curve 2722 = 4y° are

Az = ++2(y—2)
B.z = +/3(y—2)
Cz= ++2(y—3)

D.z = 4 ,/3(y — 3)

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_5F5HzUgCzFdl
https://dl.doubtnut.com/l/_c9RxzmFeK713
https://dl.doubtnut.com/l/_lpCl3H7oCjpz

7.1f the tangent at (1, 1) on y? = z(2 — z)® meets the curve again

at P, then find coordinates of P.

A. (4, 4)
B. (2, 0)

C.(9/4,3/8)

D. (3, 3t/ 2)

Answer: C

° Watch Video Solution

8. A curve with equation of the form y = az* + bz® + cx + d has
zero gradient at the point (0, 1) and also touches the z — axis at
the point ( — 1, 0) then the value of z for which the curve has a
negative gradient are: z> —1 b. <1 c¢ z< —1 d.

—1<z<1


https://dl.doubtnut.com/l/_lpCl3H7oCjpz
https://dl.doubtnut.com/l/_it4DSRharuUm

Az > —1

B.x >1

Czx< —1

D.—1<zx<1

Answer: C

o Watch Video Solution

9. find all the lines that pass through the point (1,1) and are
tangent to the curve represent parametrically as = 2t — ¢* and

y=1t+¢t

24/43
A. T

B.2

C.3


https://dl.doubtnut.com/l/_it4DSRharuUm
https://dl.doubtnut.com/l/_wwBr7gxBSl5X

Dzm

Answer: D

o Watch Video Solution

10. The value of parameter t so that the line
(4—t)r +ty + (a3 — 1) = 0 is normal to the curve xy = 1 may lie
in the interval

A (1,4)

B.( — 00, 0) U (4, c0)

C.(—4,4)

D. [3, 4]

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_wwBr7gxBSl5X
https://dl.doubtnut.com/l/_uxR9I5hQaqi1

11. The tangent at any point on the curve z = at®. y = at* divides
the abscissa of the point of contact in the ratio m:n, then |n + m|
is equal to (m and n are co-prime)

Al/4

B.3/4

C.3/2

D.2/5

Answer: B

o Watch Video Solution

12. The length of the sub-tangent to the hyperbola z? — 4y* = 4

1
corresponding to the normal having slope unity is —, then the

value of k is


https://dl.doubtnut.com/l/_uxR9I5hQaqi1
https://dl.doubtnut.com/l/_zfuurEvaZprv
https://dl.doubtnut.com/l/_yTLulUiUA2mu

A1l

B.2

C.3

D.4

Answer: C

o Watch Video Solution

13. Cosine of the acute angle between the curve y = 3e-1 log,

and y = ” — 1, at the point of intersection (1, 0) is

A0



https://dl.doubtnut.com/l/_yTLulUiUA2mu
https://dl.doubtnut.com/l/_uj8u7axDOEbW

Answer: B

o Watch Video Solution

14. Acute angle between two curve z?+ y? =a%y/2 and

2

22— = a?

is

®
NEEN I

D. none of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_uj8u7axDOEbW
https://dl.doubtnut.com/l/_7rFhyTwXk0Qd

15. The minimum distance between a point on the curve y = e” and

a point on the curve y = log, = is

C.3

D.2+/2

Answer: B

° Watch Video Solution

16. Tangents are drawn from origin to the curve y = sin 4 cosz

AThen their points of contact lie on the curve

A + =1

12
.33‘2 y2
2 1.
B ~ 5 =

2

<


https://dl.doubtnut.com/l/_t4hjM3ylySDT
https://dl.doubtnut.com/l/_obU9P1fpt4A2

2 1 B
C.;-i-y—z—l
2 1 B
D.?_F—l
Answer: D

o Watch Video Solution

17.1f 3z + 2y =1 is a tangent to y = f(z) at # = 1/2, then

lim =z — 1)
@) )

A1/3

B.1/2
C.1/6

D.1/7

Answer: A



https://dl.doubtnut.com/l/_obU9P1fpt4A2
https://dl.doubtnut.com/l/_hMsaYu1c8QOX

| % VYvaldn vidco S501ution ]

18. Distance of point P on the curve y = 2%/? which is nearest to

the point M (4, 0) from origin is

e
' 27

5. [
' 27
U
' 9

9
Answer: A

o Watch Video Solution

19. If the equation of the normal to the curve y = f(x)atx = 0 is

3r — y + 3 = 0 then the value of

mZ

lim is

20 {f(x?) — 5f(4x?) + 4f(7z?)}



https://dl.doubtnut.com/l/_hMsaYu1c8QOX
https://dl.doubtnut.com/l/_RaZB037Wz0p3
https://dl.doubtnut.com/l/_qaGxQMSEOvri

B.1/3
C.3

D.—1/3

Answer: D

o Watch Video Solution

20. The rate of change of \/xz? + 16 with respect to - z 1 at
x =3is
Al
B 11
"5
12
5


https://dl.doubtnut.com/l/_qaGxQMSEOvri
https://dl.doubtnut.com/l/_RZNos7JQTL6x

Answer: C

o Watch Video Solution

21. The eccentricity of the ellipse 3z? + 4y? = 12 is decreasing at
the rate of 01 per secThe time at which it will coincide with
auxiliary circle is:

A. 2 seconds

B. 3 seconds

C. 5 seconds

D. 6 seconds

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_RZNos7JQTL6x
https://dl.doubtnut.com/l/_yJJt4ss9kePv

2

22. A particle moves along the parabola y = z° in the first

quadrant in such a way that its x-coordinate (measured in metres)
increases at a rate of 10 m/sec. If the angle of inclination 6 of the
line joining the particle to the origin change, when x = 3 m, at the
rate of k rad/sec., then the value of k is

A1l

B. 2

C.1/2

D.1/3

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_PkK7g06tcO45

23.The rate of change of volume of a sphere is equal to the rate of

change of its radius, then its radius is equal to

Al
B.2
C.05

D. none of these

Answer: B

° Watch Video Solution

24. Water is dropped at the rate of 2m?/s into a cone of
semivertical angel of 45°. The rate at which periphery of water

surface changes when height of water in the cone is 2 m, is

A.0.bm /s


https://dl.doubtnut.com/l/_aYKJqyumYiNH
https://dl.doubtnut.com/l/_dys9bUl7w3SY

B.2m /s

C.3m/s

D.1m/s

Answer: D

o Watch Video Solution

25. Suppose that water is emptied from a spherical tank of radius 10
cm. If the depth of the water in the tank is 4 cm and is decreasing
at the rate of 2 cm/sec, then the radius of the top surface of water
is decreasing at the rate of

A1l

B.2/3

C.—3/2

D.2


https://dl.doubtnut.com/l/_dys9bUl7w3SY
https://dl.doubtnut.com/l/_1giCSWGtt6Tw

Answer: C

o Watch Video Solution

26. The altitude of a cone is 20 cm and its semi-vertical angle is 30° .
If the semi-vertical angle is increasing at the rate of 2° per second,
then the radius of the base is increasing at the rate of (a) 30

160
cm/sec  (b) = cm/sec  (c) 10 cm/sec (d) 160 cm/sec

A.30 cm/sec
160
B. —om / sec

C.10 cm/sec

D. 160 cm/sec

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_1giCSWGtt6Tw
https://dl.doubtnut.com/l/_V0iCAOde909q

27. Let the equation of a curve be
z = a(f + sinf), y = a(1 — cos ). If  changes at a constant rate

k then the rate of change of the slope of the tangent to the curve

at 0 = i is (a) ﬁ i (c) k (d) none of these
RV RN
A 2k/.\/3
B.k/+/3
C.k

D. none of these

Answer: D

° Watch Video Solution

28. Consider

f(a:):\l—m],lngZa,ndg(a:):f(a:)+bsin.%x,1§w§2


https://dl.doubtnut.com/l/_G0GnF0oizvDZ
https://dl.doubtnut.com/l/_6Y2Q6scsScLx

then which of the following is correct?

3
A. Rolle's theorem is applicable to both f and g with b = 7
B.LMVT is not applicable to f and Rolle's theorem is applicable
t ithd = =
0 g Wi =3
C.LMVT is applicable to f and Rolle's theorem is applicable to g

with b =1.

D. Rolle's theorem is not applicable to both f and g for any real

Answer: C

o Watch Video Solution

1
29.1f ¢ = 3 and f(z) = 2z — x?, then interval of x in which LMVT

is applicable, is


https://dl.doubtnut.com/l/_6Y2Q6scsScLx
https://dl.doubtnut.com/l/_gY1Al5wD7R2a

Answer: C

o Watch Video Solution

30. If a twice differentiable function f(x) on (a, b) and continuous

on [a, b] is such that f'’(z) < 0 for all z € (a, b) then for any

o) - f(@)
N Ty
b—c
A —a
B. Z:(z

C.(b—c)(c—a)


https://dl.doubtnut.com/l/_gY1Al5wD7R2a
https://dl.doubtnut.com/l/_9V2zSDCOrnv3

1
(b—c)(c—a)

D.

Answer: B

o Watch Video Solution

31.Let a, n € N such that a > n®. Then ¢/a + 1 — Ya is always
A. less than —
3n?

B. less than —
2n3

C. more than —
n3

1
D. more than —
4n?

Answer: A

O Watch Video Solution



https://dl.doubtnut.com/l/_9V2zSDCOrnv3
https://dl.doubtnut.com/l/_OJLFdzOQRIYt

32. Given f'(1) =1 and f(2z) = f(z)Vx > 0. Iff (x) s
differentiable, then there exists a number ¢ € (2,4) such that
f"’(c) equal

Al/4

B.—1/2

C.—1/4

D.—1/8

Answer: D

o Watch Video Solution

Multiple Correct Answer Type


https://dl.doubtnut.com/l/_Z4SOnkzV8ibp

1. Equation of a line which is tangent to both the curve

_ 1 1
y=z’+1landy = x> is y=\/2w—|—§ (b) y=+/2 -3
1 1
y= —2x+ - (dy= —2z — =
2 2
1
A.y:\/ﬁm—a
1
B.y:\/ﬁ:c—l—g
1
Cy:—\/ﬁa:+§
1
Dy:—\/ﬁw—a
Answer: B::C::D

o Watch Video Solution

2. For the functions defined parametrically by the equations

2t + t2sin. L t+0
f(t):gg: s g 7 and
0 t=0
1 2,2
—sint® ¢t # 0
git) =y=4q"*
0 t=0



https://dl.doubtnut.com/l/_ppkQvGnAoxYN
https://dl.doubtnut.com/l/_W1VVzJsWCI2x

A. equation of tangentatt=0isz — 2y = 0

B. equation of normalatt=0is2x +y =0

C.tangent does not existatt =0

D. normal does not exist att = 0

Answer: A::B

o Watch Video Solution

3. Prove that the segment of the normal to the curve
z = 2asint + asintcos’t; y = — acos® ¢ contained between the

co-ordinate axes is equal to 2a.

T
A.normal is inclined at an angle B + t with x-axis.

B. normal is inclined at an angle t with x-axis.


https://dl.doubtnut.com/l/_W1VVzJsWCI2x
https://dl.doubtnut.com/l/_SaaqMbjBekvh

C. portion of normal contained between the co-ordinate axes is

equal to 2a.

D. portion of normal containned between the co-ordinate axes is

equal to 4a.

Answer: A::C

o Watch Video Solution

4.The curve y = az® + bz + cz is inclined at 45° to x-axis at (0,0)

but it touches x-axis at (1,0) , then a+b+c+10 is

Af(1)=0
B.f"(1) =2
C.f"(2) =12

D.f(2)=2


https://dl.doubtnut.com/l/_SaaqMbjBekvh
https://dl.doubtnut.com/l/_bXc3u0pj9iOe

Answer: A::B::D

o Watch Video Solution

5. Determine the value of p such that the subtsngent and

subnormal are equal for the curve y = eP* + pzx at the point (0,1).

A Lgr B 2010

" 2010 Lgy
L L

B. T 2SN constant
Ly \| Lgr

€1 LonLen — 2000

. sTLlsy = 2010

D <LT+LN)2_ Lt

"\ Lr — Ly Lgn

Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_bXc3u0pj9iOe
https://dl.doubtnut.com/l/_nvxROyIXBGXK

6. Which of the following pair (s) is / are orthogonal ?

A 1622 4+ y? = ¢ and y'® = kx
By=xz+ce “andz+2=y+ ke ?
Cy=ce? and z° + 22 = k

D.z> —y?* =c and zy = k

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

o Watch Video Solution

1 1 1
7.let f(z) =| 3—x 5 —3x? 3z3 — 1| then the equation of
222 —1 325 -1 728 -1

f(z) = 0has

A. f(x) = 0 has at least two real roots

B. f'(x) =0 has at least one real root.


https://dl.doubtnut.com/l/_9Gt8RcXJHIKh
https://dl.doubtnut.com/l/_rr4Y9Ozk0Sto

C. f(x) is many-one function

D. none of these

Answer: A::B::C

o Watch Video Solution

8. Which of the following is correct ?

1

tan 'z — tan~!
Y <1Vz,y e R, (z #y)
r—Yy
sin"'z —sin"ly
B. > 1Ve,ye[— 1,1,z #y
r—Yy
cos 'z —cosly
C. <1lVex,ye[-11,z#y
r—Yy
cot 'z —cot_ly
<1Vz,ye R,z #*y
r—Y
Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_rr4Y9Ozk0Sto
https://dl.doubtnut.com/l/_Wl9CvjgPMRMa

1. Prove that for A > 1, the equation zlogz 4+ = = A has least one

solution in [1, AJ.

° Watch Video Solution

2. If f(z) and g(x) are continuous and differentiable functions,

then prove that there

f'(¢) g’ (c)

7@ — 7@ " gb) — g0

exists

= 1.

c € [a,b]

such

that

o Watch Video Solution

Comprehension Type



https://dl.doubtnut.com/l/_rLlzRHrn2SZC
https://dl.doubtnut.com/l/_bAfrR2UrBFcP

1. A lamp post of length 10 meter placed at the end A of a ladder AB
of length 13 meters, which is leaning against a vertical wall as
shown in figure and its base slides away from the wall. At the
instant base B is 12 m from the vertical wall, the base B is moving at
the rate of 5 m/sec. A man (M) of height 1.5 meter standing at a

distance of 15 m from the vertical wall.

Rate at which 0 decreases, when the base B is 12 m from the vertical

wall, is

A.1rad/sec

B. 2 rad/sec

C.5rad/sec

D. 1/2 rad/sec

Answer: A

| o Watch Video Solution


https://dl.doubtnut.com/l/_thy7f2uYbVjP

2. A lamp post of length 10 meter placed at the end A of a ladder AB
of length 13 meters, which is leaning against a vertical wall as
shown in figure and its base slides away from the wall. At the
instant base B is 12 m from the vertical wall, the base B is moving at
the rate of 5 m/sec. A man (M) of height 1.5 meter standing at a

distance of 15 m from the vertical wall.

The rate at which the length of shadow of man increases, when the

base B is 12 m from vertical wall, is

A. 15 m/sec

B.40/27 m/sec

C.15/2 m/sec

D. 5 m/sec

Answer: B


https://dl.doubtnut.com/l/_thy7f2uYbVjP
https://dl.doubtnut.com/l/_Np0P2GBbSz0e

° Watch Video Solution

3. Let f(x) be a function such that its derovative f'(x) is continuous in

[a, b] and differentiable in (a, b). Consider a function

d(z) = f(b) — f(z) — (b—z)f'(z) — (b—2)*A.  If  Rolle's
theorem is applicable to ¢(x) on, [a,b], answer following questions.

If there exists some unmber c(@a It c It b) such that

¢’(c) = 0 and f(b) = f(a) + (b—a)f’(a) + A(b—a)’f ' (o),

then A is

Al

B.O

Answer: C

| o Watch Video Solution


https://dl.doubtnut.com/l/_Np0P2GBbSz0e
https://dl.doubtnut.com/l/_bIG6Tnp7PAN0

4, Let f(x) be a function such that its derovative f'(x) is continuous

in [a, b] and differentiable in (a, b). Consider a function

d(z) = f(b) — f(z) — (b—z)f'(z) — (b—z)*A. If  Rolle's
theorem is applicable to ¢(x) on, [a,b], answer following questions.

If there exists some unmber c(a It c It b) such that

¢'(c) = 0 and f(b) = f(a) + (b—a)f'(a) + A(b—a)’f"' (o),

then \is

A1/2
B.2
C.3

D. does not exist

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_bIG6Tnp7PAN0
https://dl.doubtnut.com/l/_3ZrfbV4Vc8hw

5. Let f(x) be a function such that its derovative f'(x) is continuous in
[a, b] and differentiable in (a, b). Consider a function
d(z) = f(b) — f(z) — (b—z)f (z) — (b—2)*A.  If  Rolle's
theorem is applicable to ¢(x) on, [a,b], answer following questions.
If there exists some unmber c(@a It c It b) such that
¢'(c) =0 and f(b) = f(a) + (b—a)f'(a) + A(b—a)’f"" (o),

then A is

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_3ZrfbV4Vc8hw
https://dl.doubtnut.com/l/_BnYWvBbXd6PE




