Pre-Medical

PREVIOUS EXAMS QUESTIONS EXERCISE-I
1 If F = (601 + 15j - 3k) N and |4 A force of (3Ai_|_43) newton acts on a body and
v = (2Ai - 4]+ 51A< ) m/s, then instantaneous N N
pover is [AIPMT 2000] displaces it by (3 i+ 4 j) metre. The work done by
(1) 195 watt (@) 45 vett. the force is : [AIIMS 2001]
(3) 75 watt (4) 100 watt 1) 107 ) 127
(3) 197 (4) 253
2. The angle between vectors (A X B) and (B X A) ~ e A © A on
8. The vector P =ai+aj+3k and Q =ai—-2j-k are
B [CMC Ludhiana 2000] perpendicular to each other. The positive value of
b ais: [EAMCET 1998, AIIMS 2002]
(1) mrad (2) —rad
2 @3 @2
b 31 (@) zero
(3) —rad (4) zero
4 9. The vector sum of two forces is perpendicular to
3. The unit vector parallel to the resultant of the vec- their vector difference. In that case, the force :
tors .7\:4Ai+3}+6f< and}t%:—Ai+3]'—81A< is - (1) Are equal to each other. [AIPMT 2003]
(2) Are equal to each other in magnitude.
a %[3] + 63’ _212} [EAMCET 2000] (3) Are not equal to each other in magnitude.
(4) Cannot be predicted.
1 o) ~ ~ - -
) 7[3 1+6j+ 2k] 10. If three vectors satisfy the relation A B =0 and
L rn o » A.C =0, then A canbe parallel to [KCET 2003]
Q) —|:31+6_]+2k:| _
49 M ¢ @ B
1 ) ~ ~ R 4. R
L . L 11. Tredirection of the angular velocity vector isalong :
4, Avector A points vertically upward and B points
(1) the tangent to the circular path [AIIMS 2004]
towards north. The vector product A x B 1s 2) the i | radins
[UPSEAT 2000] (3) the ou | radivs
(1) zero ) .
(4) the axis of rotation
(2) along west
(3) along east 12. TWhat is the projection of 3j 4+ 4k on the y-axis ?
(4) vertically downward @ 3 @) 4 [RPMT 2004]
5. Which of the following sets of concurrent forces may 3 5 (4) zero
e inequilibrium ? [KCET 2000]
(1) F,=3N, F, = 5N, F, = IN 13. If awvector (2Ai+33'+8k) is perpendicular to the
(2) F, = 3N, F, = 5N, F, = 9N vector (43_4Ai+0gf<), then the value of o is :
(3) F, = 3N, F, = 5N, F, = 6N M -1 (2) 1/2 [AIEMT 2005]
(4) F, = 3N, F, = 5N, F, =15N (3) -1/2 @1
6. Two vectors of equal magnitude have a resultant | 14. Sauare of the resultant of two forces of equal mag-
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equal to either of them in magnitude . The angle
between them is : [AIIMS 2001]
(1) 60°

(3) 105°

@) w0°
(4) 120°

nitude is equal to three times the product of their
magnitude. The angle between them is

@o° (2) 45°
(3) €0° @) 20°

[KCET 2005]
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16.

17.

18.

Physics

The vectors A and B are such that

‘A + B‘ = ‘A - B‘ . The angle between vectors A

and g is -

1 w0°

[RPMT 1999, AIPMT 2006]

(2) e0° @3) 75° (4) 45°

1f ‘A X B‘ =3 A.B, then the value of ‘A+ B‘
is: [AIPMT 2007]

ﬁ +B? + ﬁiliz
@ ﬁ

(3) (A%+ B+ 43 AB)Y/? (4)

(2) A+ B

(A*+B*+AB) /2

If |A X ]§| = |A]§ , then the angle between A and
B willbe: [AMU 2007]
1 30° @) 45°

(3) 60° ) 75°

Aunit radial vector ¢ makes agles of o= 30° rela-

tive to the x-axis, Pp= 60° ralative to the

y-axis, and y= 90° relative to the z-axis. The

vector ¢ canbewrittenas : [AMU 2008]
14 \/5". \/5': 1~

O —i+—7j] @ —i+—]
2 2 2 2

2

~ 1 ~
€) T 1+ fj (4) Nene of these

19.

20.

21.

If Al,a and f( represent unit vectors along the %, y
and z-axes respectively, then the angle Obetween

thevectors (i + j+k) and (i +]) iseqml to :

@ sin” (I—J
3

[AMU 2009]

()

(@) 90°

Find the torque of a force F =31+ j+ 5k acting

at thepoint T =71+3j+k [AIIMS 2009]

L) 141-38j+16k @ 4i+4j+6k

@ -141+38j-16k @ -211+3j-5k

Six vectors, a through f have the magnitudes and
directions indicated in the figure. Which of the

following statemrents is true ? [AIPMT 2010]

(&

7

i <« N
M p+e=f @ b+c=f
@ d+c=f @ dee=f
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1. The angle that the vector ;A; = 2{ + 3jmakes with | 7. The resultant of ,Z, and B makes an angle OL with
yexsis: A and B with B, then :
1) tan™ (3/2) (2) tan™ (2/3)
1) a<P 2 o<PifA<B
(3) sin™ (2/3) (4) cos™ (3/2)
2. Which one of the following statement is false : (3) o< B HEA>B (4) o< B HA=B
(1) Mass, speed and enerqgy are scalars 8. Vector p makes angle O, B and Y with the XY
(2) Momentum, force and torque are vectors and Zaxes respectively.
(3) Distance is a scalar while displacement is a vector Then sin? O + sin?  + sin? y =
(4) A vector has only magnitude where as a scalar @0 @1
has both magnitude and direction 32 @3
3, n or dia shown in i where (R) is the 9. Thedjlectionoosinesofavectori+j+\/5kaxe:—
B 11 11
resultant of vectors (A)and(fg).IfR=$,the 551 @ NN
valueofangleeis: 3 1 1 1 1 1 1
_’ _’_ 4 _’ _I =
. 932 RN ENG
2) 45° B R 10. Two vectors A and B are such that A+B = C
(3) 60° 0 and A% + B® = C?. Which of the following
@) 75 < A Statements, is correct:—
N 1) A isparallelto R
4, If N is a unit vector in the direction of the vector WA B
A _ 2) A isanti-parallel topg
A (3) A isperpendicular to B
Qn=-— @ A=Al A
| Al n=Al Al (4) A and B are equal in magnitude
A _| Al = ) ~ M
@ n= T @ n=nxA 11. A vector perpendicular to @i- 3JJ may be :
5. Two vectors A and B lie inaplane, another vector o) 4{+3j @ 7k
C lies autsice thisplane, then the resultant of these ?) 61 @ 31_43
three vectors i.e. A +B+C : 12. Area of a parallelogram, whose diagonals are
1) Canbe A oA ~ A A A
) Zero 33+)-2k and 1-3}+ 4k willbe :
(2) Cannot be zero
(3) Lies in the plane containing A & B (1) 14 wnit (@) 543 it
(4) Lies in the plane containing B & C €) 10\/5 unit “ 20\/3T unit
6. Giventhatf)+(3:f)_é.Thiscanbetruevfnen: 13. If A:3i+43and]§=61+83 and A and B are the
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W P=Q
@ Q=0
(3) Neither p nor Q is amull vector

(4) p isperpendicular to Q

megnitudes of A and B, then which of the following
isnot tre ?




14.

15.

16.

17.

18.

19.

20.

A force (3Ai+23)N displaces an object through a

distance (2Ai —33')m. The work done is :

1) zero

(3) 53

(2) 123
(4) 133

Avector 151 is along the positive X-axis. If itsvector

product with another vector E is zero then E

may be :
M 4 @ -(i+])
O (i+k) @ (-41)

If Ai, 3 and k are unit vectors along X, Y & Zaxis

respectively, then tick the wrong statement :
W ii=1 @ ixj=k

@ ixk=-1

Two vectors p and é are inclined to each other at
age 0. Which of the following is the unit vector

perpendicular to p and é ?

B B

Y sin0
PxQ PxQ

9 PQ sin0 “ PQ sin0

The magnitude of the vector product of two vectors
A and B may not be :

1)
(3) Equal to 2B

Greater than AB (2) Less than 2B

(4) Equal to zero

If PxQ = R, thenvhich of the following statements
isncttne :

M) RLP @RLQ
®RLEP+Q) @ RL(PxQ)

The vector B = 51 +2] — Sf(is perpendicular to the
vector A=3i+]+2k if S=

@) 4.7

4) 8.5

24.

25.

26.

27.

28.

29.

30.

21.

22.

23.

Electro motive force (EMF) is :

(1) salar

(2) vector

(3) neither scalar nor vector

(4) none of these
Aphysical quantity which has a direction :
(1) must be a vector

(2) may be a vector

(3) must be a scalar

(4) none of the above

Thich of the following physical quantities is an axial
vector ?

(1) displacament
(3 welocity

(2) foree

(4) torque

The minimum number of vectors of equal mangitude
required to produce a zero resultant is :

@3

(4) more than 4

How many minimum number of coplanar vectors
having different magnitudes can be added to give
zero resultant:—

@2z @3 34 @5

How many minimum number of vectors in different
planes can be added to give zero resultant:—

What is the maximum number of components into
which a vector can be split ?

@3

@) Infinite

What is the maximum number of rectangular
camponents into which a vector can be split in its
own plane ?

@3

@) Infinite

What is the maximum number of rectangular
components into which a vector can be split in
space ?
w2

B 4

@ 3
@) Infinite

The vector sum of the forces of 10 newton and 6
newton can be :

29



Pre-Medical

31.

32.

33.

34.

35.

36.

37.

30

Vector sum of two forces of 10N and 6N cannot
ke:

(1) 4N
(3) 12N

TheunitvectoralongAi+} is:

O k @ i+]
) ﬁ @ ﬁ
2 2
What is the projectionof A on g ?
@ AB @ AB
® B.A @ AB

What is the angle between A and the resultant of

(A+B) ana (A-B) 2

@) tan”' (A_Bj
A+B

The angle between vectors e+ ]J and e+ 12] is :

(1) 90°
)N

(2) 180°
(4) 60°

The angle between two vectors given by

6i+6j-3k)ad (7i+4]+4k) is :

) ey
@ sin” (%] @ sin” (Q

Thich of the following vector identities is false ?

38.

39.

40.

41.

42.

43.

44.

If the vectors (i+j+k) and 3] form two sides of

a triangle, then area of the triangle is :

1) /3 wit @ 2+/3 wit
3
@ wit (@) 342 mit

Thich of the following pair of forces will never give
resultant force of 2N :
(1) 2Nand 2 N
(3) 1Nand 3N

(2) 1Nand 1 N
(4) I1Nand 4 N

If fi =al+bj is perpendicular to the vector (A1+3),

then the value of a and b may be :

1,0 2) 2,0
L

Two forces, each numerically equal to 10 dyne are
acting as shown in the following figure.

Their resultant is :
(1) 10 dyne

(2) 20 dyne

(3) 1043 dyre
(4) 5 dyne

What is the component of (3Ai +43) along (A1 +3) ?

<1) %(ﬁfi) 0 %(3#1)
€) %(J +Ai) @) %(_] +i)

If A+B=C andA+B=C, then the angle between

Aad B is:
T
1 2) —
@o @7
T
(3)5 (4)r

If A+B 1s aunit vector along x-axis and
;\:Ai—}ﬂ}, thenwhat is B ?

@ j-k

@i+j-k
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46.
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48.

49.

50.

51.
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What is the value of (;‘;+]§)°(;‘;><]§) ?

M0 (2) ¥ - B

(3) A% + B> + 2AB (4) nore of these

If AxB=0ad BxC =0, then the angle between

A and C may be :

1) zero @)

&3

(€ (4) none of these

T
2
The resultant of A and B 1is perpendicular to A .

What is the angle between A and B ?

1) cos” (é) @) cos’ (—éj
B B
B B

The resultant of A & B is R, . On reversing the
vector B, the resultant becomes f{z . What is the
value of R}+R}?

(1) »° + B
3) 2 +P)

(2) ¥ - B
(4) 2(® -B)

Given that A =B. What is the angle between (A+ ]§)

and (A_E) ?
(1) 30° (2) eQ°
(3) 9° (4) 180°

The angle between the two vectors
A=3i+4 j+5kadB=3i+4 j-5kwillbe:
(1) zero (2) 180°
3 w0° (4) 45°

The forces, whichmeet at one point but their lines
of action do not lie in one plane, are called :

(1) non—coplanar and non-concurrent forces
(2) coplanar and non—concurrent forces
(3) non—coplanar and concurrent forces

(4) coplanar and concurrent forces

52.

53.

54.

55.

56.

57.

58.

What happens, when we multiply a vector by (- 2) ?
(1) direction reverses and unit changes

(2) direction reverses and magnituce is doubled
(3) direction remains unchanged and unit changes
(4) none of these

If a unit vector is represented by 05i- 0,83 + c12,
thenthevalteof 'c' is:

o1 @ 4o.11
3 +0.01 @ \0.39

For a body, angular velocity (@) =Ai—23 + 31A< and
radius vector (F) =} + j + k., then itsvelocity is:
(1) =51 + 2] + 3k
(2) =51 + 27 - 3k
(3) -51 - 2] + 3k
(4) -5 - 2j - 3k

If 13(3 = PQ, then angle between p and (j is :
1 (2) 30°
(3) 45° (4) 60°

If the sum of two unit vectors is a unit vector, then
the magnitude of their difference is :

The magnitudes of vectors A, B and C are re-
spectively 12, 5and 13 units and A + B = C, then

the angle between A and B is :

o (2) 45°
(3) m/2 (4) m/4

Iet A =1ACosO +JASin®, be any vector. Another
vector B which isnommal to A is:

(1) iBCos6 + jBSinO

() iBSin® + jBCosO

(3 iBSin® — jBCos0

(4) TACos0 — JASin®
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59. Force 3N, 4N and 12N act at a point in mutually
perpendicular directions. The magnitude of the

resultant force is :
(1) 19N (2) 13N
(3) 11N (4) 5N

60. If vectors p, é and R have magnitudes 5, 12

and 13 units and P + Q =R, the angle between

5 5
C i C -1y 2
@) (O] (IZJ @ 0s (13j

12 2
C R C =
(3) (O] (13J @) 0s [13j

61l. The sum of magnitudes of two forces acting at a
point is 16N. If the resultant force is 8Nand its
direction is perpendicular to smaller force, then the

éandf{is:

forces are :
(1) 6N & 10N (2) 8N & 8N
(3) 4N & 12N (4) 2N & 14N

62. At what anglemust the two forces (x+vy) and (X —y)

act so that the resultant may be (X2 + y2 ) ?

(1) cos™ 2(¢ —v?) (2) cos™t

X +y

[ -y )}

x4y’

63. Giventhat P=Q=R. If f>+(j:f{ then the angle
btveen p & R isel. If 13+(j+ﬁ:6 then the angle

between p & R is 0,. What is the relation between

91 and 92 :
0
W 6,=6, @8 ==
(3) 91 = 292 (4) None of the above

64. Giventhat A + B+C =( - Qut of these three vectors
two are equal in magnitude and the magnitude of
thethj_‘:dvectoris\/i times as that of either of the

two having equal magnitude. Then the angles
between vectors are given by :

(1) 30°, 60°, 90°
(3) 45°, 60°, 90°

(2) 45°, 45°, 90°

(4) 90°, 135°, 135°

65. The resultant of two vectors p and Q is R . If Q
is doubled then the new resultant vector is

perpendicular to ' p '. ThenRis equal to :

P2 _QZ
m( 250 j @0

p P+Q
09 ® pq

66. A vector of length /is turned through the angle 6
about its tail. What is the change in the position

vector of itshead ?
(1) £ cos (672) (2) 2¢sin (6/2)
(3) 2l cos (0/2) (4) £sin©/2)
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EXERCISE-III

@rections for Assertion & Reason questionB

These questions consist of two statements each, printed as Assertion and Reason. While answering
these Questions you are required to choose any one ofthe following four responses.

Ifboth Assertion & Reason are Tiue &the Reason is a correct explanation of the Assertion.

Tfboth Assertion & Reason are Tiue but Reason is not a correct explanation of the Assertion.

If Assertion is Tiue but the Reason is False.

o 0w >

Ifboth Assertion &Reason are false.

Assertion : If the initial and firal positions coincide,
the displacarent is a null vector.

Reasaon : A physical quantity can not be called a
vector, if itsmegnitice is zero.

@A (@B

3 C (4) D

Assertion : Avector quantity is a quantity that has
both magnitude and a direction and obeys the
triangle law of addition or equivalently the
prarallelogram law of addition.

Reason : The magnitude of the resultant vector
of two given vectors can never be less than the

nmagnitude of any of the given vector.
1 A @B 3 C (4) D
Assertion : The direction of a zero (null) vector is

indeterminate.

Reason : We canhave A xB = A.B With A %0
and B %0 -
oA @B QcC (4) D

Assertion : 1f the rectangular components of a
force are 24N and 7N, then the magnitude of the

force is 25N.

- = S ST
Reason: 1If ‘A‘Z‘B‘Zl then ‘AXB +‘A.B =1
@A (@B Q) C (4) D
Assertion : If three vectors A, g and C satisfy

the relation A . f3=0 & A . 6 =0 then the vector

A may be parallel to Bx C -

Reason : 1f A+]§=li and A + B=R, then angle

between ;\ and ]§ is zero.

@A (2B R cC

10.

Assertion : The angle between vectors A x g and

Reason : BxA = —AxB
@A 2B
B3cC (4) D

Assertion : The minimum number of vectors of
unequal magnitude required to produce zero
resultant is three.

Reason : Three vectors of unequal magnitude
which can be represented by the three sides of a

triangle taken in order, produce zero resultant.
LA @B
CRe (4) D

Assertion : A vector can have zero magnitude if

one of its carponents is not zero.

Reason : Scalar product of two vectors cannot be
a negative quantity.
@A @B

(3 C (4) D

Assertion : The angle between the two vectors
A s T
e+JJ and e+kJ is 3 radian.

Reason : Angle between two vectorsA and E is

LRl
givenby 6 = cos lhgii

Assertion : Distance is a scalar quantity.
Reasan : Distance is the length of path traversed.
LA @ B

Q3 C (4) D
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11. Assertion : If position vector 1is given | 13. Assertion : The dot product of one vector with
R A ~ A ) another vector may be a scalar or a vector.
byr =sinti+costj—7tk,then magnitude of
Reasan : If the product of two vectors is a vector
acceleration |§| =1. quantity, then product is called a dot product.
Reason : The angles which the vector [ATIMS 1998]
. . . R @A (2) B 3 C (4) D
A= Aji+Ayj+ Ask makes with the co-ordinate 14. Assertion : Aphysical quantity canbe regarded
as a vector, if magnitude as well as direction is as—
axes are given by cos a :Kl' cos [3=X2 & cosy sociatedwith it. [ATIIMS 2000]
Reason : Aphysical quantity can be regarded
A, as a scalar quantity, if it is associated with magni-
A tude only.
WA @B @ C @ D WA @ 9 e @D
12. Assertion : Addinga scalar toavector of the same | 15. Assertion : Vector (i+j+12)isperpendicularto
dimensions is a meaningful algebraic gperation. . .
. . i-2j+k) [AIIMS 2009]
Reason : The displacement can be added with
distance. Reasaon : Two non-zero vectors are perpendicular
QA 2B Q) C @) D if their dot product is equal to zero.
1 A @ B Q) C 4) D
ANSWER KEY EXERCISE - |
Que. 2 3 4 5 6 7 8 10 11 12 13 14 15
Ans.| 2 1 1 2 1 3 4 4 3 3 1
Que.| 16 17 18 19 20 21
Ans.| 4 2 2 1 1 4
ANSWER KEY EXERCISE - Il
Que. 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ans.| 2 4 2 1 2 2 3 3 3 3 2 2 3 1 4
Que.| 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Ans.| 4 2 1 4 4 1 2 4 1 2 3 4 1 2 2
Que.| 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
Ans.| 4 3 2 1 4 4 2 3 4 4 1 4 1 2 1
Que.| 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
Ans.| 1 2 3 3 3 3 2 2 1 1 2 3 3 2 3
Que.| 61 62 63 64 65 66
Ans.| 1 1 2 4 2 2
ANSWER KEY EXERCISE - 11l
Que. 3 6 8 9 10 11 12 13 14 15
Ans.| 3 3 2 1 4 1 1 2 4 4 2 1
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