C-T doubltnut

India's Number 1 Education App

PHYSICS

BOOKS - HC VERMA PHYSICS (ENGLISH)

PHYSICS AND MATHEMATICS

1. Two vectors having equal magnitudes A make an angle 6 with

eahc other. Find the magnitude and direction of the resultant.

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_Bsi462ioFB1r

2. Two vectors of equal magnitude of 5 unit have an angle 60°
between them. Find the magnitude of (a) the sum of the vectors

and (b) the difference of the vectors.


https://dl.doubtnut.com/l/_fiQRYslbYe2L
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| o Watch Video Solution


https://dl.doubtnut.com/l/_fiQRYslbYe2L

3. A force of 10.5 N acts on a particle along a direction making
an angle of 37° with the vertical. Find the component of the

force in the vertical direction.

° Watch Video Solution

%

4. The work done by a force F' during a displacement 7} is
: = = o
given by F'. r . Suppose a force of 12 N acts on a particle in
vertically upward directionand the particle is displaced through

2.0 m in vertically downward direction. Find the work done by

the force during this displacement.

° Watch Video Solution



https://dl.doubtnut.com/l/_fiQRYslbYe2L
https://dl.doubtnut.com/l/_8Y6M0EZZUp18
https://dl.doubtnut.com/l/_y77aFFDUjKIp

— —
5.The vectors A has a magnitude of 5 unit B has a magnitude

— —
of 6 unit and the cross product of A and B has a magnitude

— —
of 15 unit. Find the angle between A and B.

° Watch Video Solution

d
6. From the curve given in figure find S at x=2, 6 and 10.

dx
[}
6
4 -+~
s
C_~064 .
-2 0

o Watch Video Solution

7.Find Sl ify =e"sinx

dx


https://dl.doubtnut.com/l/_I5A4TwCvgpC5
https://dl.doubtnut.com/l/_11C2jU9KJzYN
https://dl.doubtnut.com/l/_kYKERnKZKoV5

o Watch Video Solution

8. The height reached in time t by a particle thrown upward
with a speed u is given by

h = ut L t2

where g = 9.8—2 is a constant. Find the time taken in reaching
s

the maximum height.

o Watch Video Solution

6
. EvaIuate/ _ 3(2x"2+3x+5)dx.

o Watch Video Solution



https://dl.doubtnut.com/l/_kYKERnKZKoV5
https://dl.doubtnut.com/l/_AYbvm9E6ha96
https://dl.doubtnut.com/l/_3X4pRF4MIBsT

10. Round off the followng numbers to three significant digit a.

15462, b. 14.745, c. 14.750 and d. 14.650 x 10'2.

o Watch Video Solution

11. Evaluate 25'23; 31374 . All the digits in this expression are

significant.

o Watch Video Solution

12. Evaluate 24.36+0.0623+256.2

o Watch Video Solution

Work Out Example



https://dl.doubtnut.com/l/_LUXcaF6iV26k
https://dl.doubtnut.com/l/_skgcU4DmozUu
https://dl.doubtnut.com/l/_eHMJkjXiMvzm
https://dl.doubtnut.com/l/_MGnDW5V9l0gd

1. A vector has component along the X-axis equal to 25 unit and
along the Y-axis equl to 60 unit. Find the magnitude and

direction of the vector.

° Watch Video Solution

2. Find the resultant of the three vectors shown in figure .

20m

30m

o Watch Video Solution



https://dl.doubtnut.com/l/_MGnDW5V9l0gd
https://dl.doubtnut.com/l/_Q0LIgA4Meq7H
https://dl.doubtnut.com/l/_aGr0olCUfKaE

3. The sum of the three vectors shown in figure is zero. Find the

— —

magnitudes of the vectors OB and OC.
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o Watch Video Solution

—y = —>
4. The magnitude of vectors OA, OB and OC in figure are

equal. Find the direction of OA + OB — OC.


https://dl.doubtnut.com/l/_aGr0olCUfKaE
https://dl.doubtnut.com/l/_ea0j7WMQGOYp

o Watch Video Solution

— — —
5. Find the resultant of the three vectors OA, OB and OC

shown in figure. Radius of the circle is R.


https://dl.doubtnut.com/l/_ea0j7WMQGOYp
https://dl.doubtnut.com/l/_DM8IT1QjfzKa

° Watch Video Solution

— — —
6. The resultant of vectors OA and OB is perpendicular to OA

.Find the angle AOB.


https://dl.doubtnut.com/l/_DM8IT1QjfzKa
https://dl.doubtnut.com/l/_GVPk26aqGNDa

6m

° Watch Video Solution

7. Write the unit vector in the
_>

direction of
— =7 —
A =51+ j —2k.

° Watch Video Solution
— — —
8.If E)er = E)— b showthat?J_ b.

° Watch Video Solution



https://dl.doubtnut.com/l/_GVPk26aqGNDa
https://dl.doubtnut.com/l/_VATNsj23yGze
https://dl.doubtnut.com/l/_EPuqbGzLoGZT

N T T — T
9.If a =2¢ +3j +4k and b =47 +3j5 +2k, find
- —
the angle between a and b.
° Watch Video Solution
10. If
T T T T S S - = =
A=21 -3j+7k,B=14 +2k andC = j — k

- (= =
ﬁndA.(B xC).

° Watch Video Solution

11. The volume of a sphere is given by

V = %wR?’

where R is the radius of the sphere (a). Find the rate of change

of volume with respect to R. (b). Find the change in volume of


https://dl.doubtnut.com/l/_M8NPcXUP6Pko
https://dl.doubtnut.com/l/_cPwEI8hnSzls
https://dl.doubtnut.com/l/_KegqAuRAbDlO

the sphere as the radius is increased from 20.0 cm to 20.1 cm.
Assume that the rate does not appreciably change between

R=20.0 cm to R=20.1 cm.

° Watch Video Solution

12. Find the derivative of the following functions with respect to

X.a.y = z? sin x,b. y=(sin x)/x and c. y=sin (x"2)’

o Watch Video Solution

13. Find the maximum and minium values of the function

)

o Watch Video Solution



https://dl.doubtnut.com/l/_KegqAuRAbDlO
https://dl.doubtnut.com/l/_O9Fbj2yJPNCv
https://dl.doubtnut.com/l/_r8LhomWWLdXP

14. Figure shows the curve y = z2. Find the area of the shaded

part between z = 0 and = = 6.

&2

° Watch Video Solution

15. Evaluate

¢
where A and omega are constants. / _ 0Asinwdt

o Watch Video Solution

16. The velocity v and displacement x of a particle executing

simple harmonic motion are related as

dv 9
v— = — wx.
dx


https://dl.doubtnut.com/l/_iudWrVa1s4rt
https://dl.doubtnut.com/l/_cUy9RiUuPfFD
https://dl.doubtnut.com/l/_6r7cjU1OVPmT

Atr = 0, v = vg. Find the velocity v when the displacement

becomes x.

° Watch Video Solution

17. The charge flown through a circuit in the time interval
between ¢t and ¢ 4 dt is givne by edq = e_%dt, where 7 is a
constnt. Find the total charge flown through the circuit

betweentt =0 — t = 7.

° Watch Video Solution

18. Evaluate (21.6002 + 234 + 2732.10) x 13.

° Watch Video Solution



https://dl.doubtnut.com/l/_6r7cjU1OVPmT
https://dl.doubtnut.com/l/_VQJ33uQdVxEX
https://dl.doubtnut.com/l/_GCBtn7JOp3xC

Objective 1

1. A vector is not changed if

A. it is rotated through an aribitrary angle

B. it is multiplied by an arbitrary scalar

C.it is cross multiplied by a unit vector

D. it is slid parallel to itself

Answer: D

° Watch Video Solution

2. Which of the sets given below may represent the magnitudes

of three vectors adding to zero?


https://dl.doubtnut.com/l/_PIShtFkXlZNi
https://dl.doubtnut.com/l/_OKvKo4eVRpFf

A248

B. 4,8,16

C. 1,2

D.0.5,1,2

Answer: C

o Watch Video Solution

— — —
3. The resultant of A and B makes an angle a with A and
%
B and B,
Aa<p
Ba<pg if A<B

Ca<p it A>B


https://dl.doubtnut.com/l/_OKvKo4eVRpFf
https://dl.doubtnut.com/l/_IvUnDMlZNXiT

D.a< g if A=B.

Answer: C

° Watch Video Solution

4.The component of a vector is

A. always less than its magnitude

B. always greater than its magnitude

C. always equal to its magnitude

D. none of these

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_IvUnDMlZNXiT
https://dl.doubtnut.com/l/_tK9oWr7yrg61
https://dl.doubtnut.com/l/_tdLIXdaKfWed

— —
5. A vector A points vertically upward and B points towards

— =
north. The vector product A x B is
A. along west
B. along east
C.zero

D. vertically downward

Answer: A

o Watch Video Solution

6. The radius of a circle is stated as 2.12 cm. Its area should be

written as

A. 14cm?


https://dl.doubtnut.com/l/_tdLIXdaKfWed
https://dl.doubtnut.com/l/_GV647YGyEYFG

B.14.1ecm?

C.14.11cm?

D. 14.1124cm?

Answer: B

° Watch Video Solution

Objective 2

1. A situation may be described by using different sets of

coordinate axes having different orientations. Which of the

following do not depend on the orientation of the axes?

A. the value of a scalar

B. component of a vector


https://dl.doubtnut.com/l/_GV647YGyEYFG
https://dl.doubtnut.com/l/_jkfU93y4r7BF

C. a vector

D. the magnitude of a vector

Answer: A::C::D

° Watch Video Solution

S (e
2.letC = A + B

_>
A ’C

is always greater than

%
4

— = - =
B. It is possible to have C" < ‘A‘ and ‘C‘ < ‘B‘

C.Cis always equal to A+B

D. Cis never equal to A+B

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_jkfU93y4r7BF
https://dl.doubtnut.com/l/_ZngAhgb2mjMH

— —
3. Let the angle between two nonzero vector A and B is 120°

. —
and its resultant be C'.

A.C must be equal to |A — B|
B. C must be less than |A — B]
C. C must be greater than |A — B|

D. C may be equal to |A — B|

Answer: C

o Watch Video Solution

4.The x-component of the resultant of several vectors

A.is equal to the sum of the x-components of the vectors



https://dl.doubtnut.com/l/_ZngAhgb2mjMH
https://dl.doubtnut.com/l/_wlmAISylhS45
https://dl.doubtnut.com/l/_CCF8wCkbJvmP

B. may be smaller than the sum of the magnitudes of the

vectors

C. may be greater than the sum of the magnitude of the

vectors

D. may be equal to the sum of the magnitude of the vectors.

Answer: A::B::D

° Watch Video Solution

5. The magnitude of the vectors product of two vectors

— —
A and B may be

A. greater than AB

B. equal to AB


https://dl.doubtnut.com/l/_CCF8wCkbJvmP
https://dl.doubtnut.com/l/_Y91qVI0Gtr1b

C.less than AB

D. equal to zero

Answer: B::C::D

° Watch Video Solution

— —
1. A vector A makes an angle of 20° and B makes an angle of

(e]

110 with the X-axis. The magnitude of these vectors are 3 m

and 4 m respectively.Find the resultant

o Watch Video Solution



https://dl.doubtnut.com/l/_Y91qVI0Gtr1b
https://dl.doubtnut.com/l/_CdwFafhBIiOF

— —
2.Llet A and B be the two vectors of magnitude 10 unit each.
If they are inclined to the X-axis at angles 30° and 60°

respectively, find the resultant.

° Watch Video Solution

— = —
3. Add vectors A, B and C each having magnitude of 100

unit and inclined to the X-axis at angles 45°,135° and 315°

respectively.

° Watch Video Solution

4. Letveca=4veci+3vecj and vecb=3veci+4vecj
.a. F € dthemagnitudesofa. E), b. vecb, c. veca+vecb and d.

veca-vecb.’



https://dl.doubtnut.com/l/_DddEeuiaIgjT
https://dl.doubtnut.com/l/_PRlJXmXoIs4Y
https://dl.doubtnut.com/l/_uOQsslDGy4Ku

| &J Watch Video Solution

5. Refer to figure Find a the magnitude, b x and y components

and c. the angle with the X-axis of the resultant of

OA, BC and DE.

° Watch Video Solution

6. Two vectors have magnitudes 3 unit and 4 unit respectively.

What should be the angel between them if the magnitude of


https://dl.doubtnut.com/l/_uOQsslDGy4Ku
https://dl.doubtnut.com/l/_OLLQkbAnyTZF
https://dl.doubtnut.com/l/_cD7vr4JyfIEN

the resultant ils a. 1 unit, b. 5 unit and c. 7 unit.

° Watch Video Solution

7. A spy report about a suspected car reads as follows. The car
moved 2.00 km towards east, made a perpendicular left turn,
ran for 500 m, made a perpendicular right turn, ran for 4.00 km

and stopped. Find the displacement of the car.

° Watch Video Solution

8. A carrom board (4ft x 4ft) has the queen at the centre. The
queen hit by the striker moves to the front edge, rebounds and
goes in the hole behind the striking line. Find the magnitude of

displacement of the queen a. from the centre to the front edge


https://dl.doubtnut.com/l/_cD7vr4JyfIEN
https://dl.doubtnut.com/l/_C2fxAtf56JGn
https://dl.doubtnut.com/l/_cyhyONOEHmCT

b. from the front edge to the hole and c. from the centre to the

hole.

o Watch Video Solution

9. A mosquito net over a 7ft X 4ft bed is 3 ft high. The net hs a
hole at one corner of the bed through which diagonally
opposite upper corner of the net. A. Find the magnitude of the
displaceentof the mosquito. B. Taking the hole as the origin, the
length of the bed as the X-axis, its width as teh Y-axis, and
verticallup as the Z-axis, write the components of the

displacement vector.

° Watch Video Solution



https://dl.doubtnut.com/l/_cyhyONOEHmCT
https://dl.doubtnut.com/l/_iEQ5e87JF4b6

10. Suppose a is a vector of magnitude 4.5 unit due north.

: » —
What is the vectora.3a ,b —4a?

° Watch Video Solution

11. Two vectors have magnitudes 2 m and 3m. The angle
between them is 60°. Find a the scalar product of the two

vectors b. the magnitude of their vector product.

° Watch Video Solution

12. Let A{ A3 A3 A4 A5AgA; be a regular hexagon. Write the x-
components of the vectors representeed by the six sides taken
in order. Use the fact that the resultant of these six vectors is

zero, to prove that


https://dl.doubtnut.com/l/_PBH36VqKcGsd
https://dl.doubtnut.com/l/_aiCsPhQIbtx6
https://dl.doubtnut.com/l/_dleOIC2advmU

cos(2m cos(4m cos (b
cosO+CO§7r+ ; )+ g )+ ; )=0Usethe

known cosine values of verify the result.

N A

A B2
P\ _«'6% P
° Watch Video Solution
N — — — — — — —
3. Let a =2%¢ +35 +4k and b =3¢ +45 +5k.

Find the angle between them.

o Watch Video Solution



https://dl.doubtnut.com/l/_dleOIC2advmU
https://dl.doubtnut.com/l/_4TjyUsPtFylz

ol
14. Prove that A . <A X B) =0

° Watch Video Solution

15. If

e T S e S - =
A =27 +3j +4k and B =44 +35 +2k,fcdA x B

° Watch Video Solution

— = =
16. If A,B,C are mutually perpendicular show that

— e
C x| A x B | = 0.ls the converse true?

o Watch Video Solution



https://dl.doubtnut.com/l/_O0UOf6wwnUuW
https://dl.doubtnut.com/l/_pcgrL0ahbE14
https://dl.doubtnut.com/l/_3RuDLmmbWT0m

17. A particle moves on a given straight line with a constant

speed v. At a certain time it is at a point P o its straight lline
: : =

path.O is a fixed point. Show than OP x v is independent of

the position P.?

° Watch Video Solution

18. The force on a charged particle due to electric and magnetic
. P G pug
fields is given by F' = qF + qv X B. Suppose E is along the
%
X-axis and B along the Y-axis. In what direction and with what

minimum speed v should a positively charged particle be sent

so that the net force on it is zero?

o Watch Video Solution



https://dl.doubtnut.com/l/_RHnfwg2ucG4Q
https://dl.doubtnut.com/l/_mkIDwDu0KKzz

— =
19. Give an example for which A . B =

ay
oy
|
“
ay

Answer:

o Watch Video Solution

20. A curve is represented by y = sinz. If x is changed from

7r_>7r+7rﬁd i atelv the ch .
3 3T 100 nd approximately the change in y.

o Watch Video Solution



https://dl.doubtnut.com/l/_2ZTvSMbgoOfn
https://dl.doubtnut.com/l/_IJAVi6KXakaY
https://dl.doubtnut.com/l/_EngCeWEgIUSK

21. The electric curren in a charging R-C circuit is given by
t
1= ioe_ﬁc when iy, R and C aere constant parameters of the

circuit and t is time. Find the rate of change of current at

a.t=0,b.t = RCc.t = 10RC.

° Watch Video Solution

22. The electric current in a discharging R-C circuit is given by
1= z'oe_% where 7, Rand Care constant parameters and tis
time. Let iy = 2.004, R = 6.00 x 10°0hm and C = 0.500uF.
a. Find the current at t=0.3 s.

b. Find the rate of change of current at t=0.3 s.

Find approximately the current at t=0.31s.

o Watch Video Solution



https://dl.doubtnut.com/l/_EngCeWEgIUSK
https://dl.doubtnut.com/l/_SvtpspALbdXx

23. Find the area bounded under the curve y = 32> + 6z + 7

X-axis with the oridinateks at x=5 and x=10.

o Watch Video Solution

24. Find the area enclosed the curve y=sin x and the X-axis

between x = 0 and = = .

° Watch Video Solution

25. Find the area bounded by the curve y = e~ * the X-axis and

the Y-axis.

° Watch Video Solution



https://dl.doubtnut.com/l/_mUy6TK5vVNij
https://dl.doubtnut.com/l/_3ycLrWg7LGyT
https://dl.doubtnut.com/l/_1Ts0H16GfO0j

26. A rod of length L is placed along the X-axis between
z = 0 and =z = L. The linear density (mass/length) p of the
rod varies with the distance x from the origin as p = a + bz.
a.) Find the Sl units of a and b b.) Find the mass of the rod in

terms of a,b, and L.

° Watch Video Solution

27.The momentum p of a particle changes with the t according
: p N :
to the relation d% = (10N) + ( 2— )t. If the momentum is
s

zero at t=0, what will the momentum be at t=107.

o Watch Video Solution



https://dl.doubtnut.com/l/_n5rNSVopOJ4C
https://dl.doubtnut.com/l/_7vE40M3N2aMo

28. The changes in a function y and the independent variable x

d
are related as & z2.Find y as a function of x.
x

° Watch Video Solution

29. Write the number of significant digits in a 1001, b. 100.,

¢.100.10 d. 0.001001.

° Watch Video Solution

30. A metre scale is graduated at every millimetre. How many
significant digits will be there in a length measurement with

this scale?

° Watch Video Solution



https://dl.doubtnut.com/l/_b7AJ3goQd8xe
https://dl.doubtnut.com/l/_CWHqrMjRTFJD
https://dl.doubtnut.com/l/_yBnpTMDuuVnF
https://dl.doubtnut.com/l/_tnNQgmWDoHaP

31. Round the following numbers to 2 significant digits. A. 3472,

b.84.16 c. 2.55 d. 28.5.

° Watch Video Solution

32. The length and the radius of a cylinder measured with a
slide cllipers re found to be 4.54 cm and 1.75 cm respectively.

Calculate the volume of the cylinder.

o Watch Video Solution

33. The thicknes of a glass plate is measured to be 2.17 and 2.17
mm and 2.18 mm at three different places. Find the average

thickness of the plate from this data.

° Watch Video Solution



https://dl.doubtnut.com/l/_tnNQgmWDoHaP
https://dl.doubtnut.com/l/_BHfbMwJGa2vE
https://dl.doubtnut.com/l/_BH6PuFIM5KXA

34. The length of the string of a simple pendulum is measured
with a metre scale to be 90.0 cm.The radius of the bob plus
thelength of the hook is calculated to be 213 cm using
measurements with a slide callipers. What is the effective
lengthof the pendulum? (The effective length is defined as the

distance between the point of suspension and the centre of the

bob.)

° Watch Video Solution

Question For Short Answer

1. Is a vector necessarily changed if it is rotated through

anangle?

° Watch Video Solution



https://dl.doubtnut.com/l/_BH6PuFIM5KXA
https://dl.doubtnut.com/l/_SEtGjj3e01qh
https://dl.doubtnut.com/l/_cc2JiGgz7gTW

2.1Is it possible to add two vectors of unequal magnitudes and
get zero? Is it possible to add three vectors of equal

magnitudes and get zero?

° Watch Video Solution

3. Does the phrase "direction of zero vector" have physical

significance? Discuss in terms of velocity, force etc.

° Watch Video Solution

4. can you add three unit vectors to get a unit vector? Does
your answer change if two unit vectors are along the

coordinate axes?



https://dl.doubtnut.com/l/_cc2JiGgz7gTW
https://dl.doubtnut.com/l/_kum1Ott1c5kV
https://dl.doubtnut.com/l/_fm2668E3tdO8
https://dl.doubtnut.com/l/_u9YKnV7dyOYb

| ° Watch Video Solution

5. Can we have physical quantities having magnitude and

direction which are not vectors?

° Watch Video Solution

6. Which of the following two statements is more appropriate?
a. Two forces are added using triangle rule because force is a
vector quantity.

b. Force is a vector quantity because two forces are added using

triangle rule.

° Watch Video Solution



https://dl.doubtnut.com/l/_u9YKnV7dyOYb
https://dl.doubtnut.com/l/_4X9Tg3DHkUxe
https://dl.doubtnut.com/l/_W6lQYZjBNsbF

7. Can you add two vectors representing physical quantities
having different dimensions? Can you multiply two vectors

representing physical quantities having different dimensions?

° Watch Video Solution

8. Can a vector have zero component along line and still have

non zero magnitude?

° Watch Video Solution

— —
9.Let £; and ¢, be the angles made by A and — A with the

positive X-axis. Show that tane; = tanes. Thus giving tane

_>
does not uniquely determine of A4 .

o Watch Video Solution



https://dl.doubtnut.com/l/_VD2I3sti0VeU
https://dl.doubtnut.com/l/_OePGmc9amKUh
https://dl.doubtnut.com/l/_XKMyoGdOaSei

e —
10. Is the vector sum of the unit vectors 7% and 7 a unit

vector? If no, can you multiply this sum by a scalar number to

get a unit vector?

o Watch Video Solution

e T — - =
M.Let A =34 + 4 j.Write four vector B such that A # B

but A = B.

° Watch Video Solution

- = = =
12. Can you have A x B = A. B with A # 0 and B # 07

What if one of the two vectors is zero?

° Watch Video Solution



https://dl.doubtnut.com/l/_XKMyoGdOaSei
https://dl.doubtnut.com/l/_cbiidedYwQRH
https://dl.doubtnut.com/l/_UpXdNw3jpxU1
https://dl.doubtnut.com/l/_sSVGEWkYj6ac

- = - = =
1B.If A x B =0, canyousaythata.A = B,b.A # B?

o Watch Video Solution

— — - - — -7
14.let A =57 —4j and B = —7.547 + 6 j.Do we have
_>
- = B
B = kA?Canwesay — = k?
A

° Watch Video Solution



https://dl.doubtnut.com/l/_sSVGEWkYj6ac
https://dl.doubtnut.com/l/_zavt8LY4pind
https://dl.doubtnut.com/l/_XMumL2y7O0jp

