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Time Allowed: 150 Minutes PAPER OBJECTIVE

NOTE: Section-A is compulsory. All partsof this section are to be answered on these pages and handed over to the center superintendent.

SECTION-A (MARKS 150)

Deleting,/ overwriting is not allowed. Do not use lead pencil.

Q.1 Fill the relevant bubble for each part. All parts carry one mark.

Questions A B C D ABCD
;ilgl;a;l:;t;:: 3:’1?:1;1::(:271& t:ls.cnbed by:anumber vectors unit vectors scalars components O O . O
Izlilg:ll)t;t;tlissatzﬁ tn:::c(::llizflt-mn along with a scalars constants vectors variables O O . O
3. Which of the following is a vector quantity? mass displacement time distance o] Jole)
4. Which of the following is a scalar quantity? distance displacement force torque [ 10]0]0)
Eé:rf;l;l:lﬁﬁgy; ::Il:z tl(‘::gl?;v‘:: :::15 e: line direction magnitude unit vector component O . O O
gelg':asglrlllt(;alltlz' e arrowhead plja vector magnitude scale direction unit O O . O
7. A signboard gives the distance to a city along scalar diStance
with its direction from the board. This displacement onl speed time interval . O O O
combination is a: v
8. A tourist knows only the distance to.a a vector.and a scalar and not

destination, not-the-direction:-Distance aloneis:

enough to reach

a unit'vector

a displacement

enough to reach
the destination

eJole]

10 N towards

9. Which of the following is a vector? cast 10 kg 10s 1omofrope | @O OO
10. A vector is drawn 3 cm long on a scale of 1

cm = 2 N. Its magnitude is: 6N 15N 3N SN .OOO
11. Components of a vector which are mutually parallel rectangular . scalar

perpendicular are called: components components unit components components O . O O
12. The component of a vector along the x-axis vertical horizontal position

is called its: component component component scalar component O . O O
13. In 2-D, the number of rectangular

components of a vector is: 2 1 3 4 . O O O
14. In component form a vector A is written as: A=Axi+Ayj A=Axj+Ayi A = Ax Ay A =Ax- Ay .OOO
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Questions A B C D ABCD
15. The unit vectors i and j represent directions +y-axis gnd +z-axis f'md +x-axis gnd -x-axis .and O O . O
along: +2z-axis +x-axis +y-axis -y-axis
igﬁzg;fa{egog(ﬁl:ll;king angle 6 with the Asin 6 Atan@ Acos 6 A/cos 6 O O . O
horizontal, Ay equalss Acosd Atan0 Alsin® asne - |OO0@
rectangular components is; [ Ax 4 ac+ay | giberay | vy [OO@O
iﬂm{,‘giggigﬁ;‘“ n angle of a vector from its 0 = tan (AY/AR) [10=tan-1(Ax/Ay) | 6 = sin(AyA%) | 6 Zeos(ayax) | @ OO O
ﬁ?ég;l;llilteul:l(gition vectorr=ai+bjhas a+b a2+ b2 ab Y@ + b7) O O O .
to the road. The horizontal componentis; | 33X 25N 50N wsn | @OOO
to the road. The vertical component is: | 433 50N 86.6N x8 |O00®
horizontal. s horizontal component is 86.6N 50N 100N N | O@OO0
horizontal, I vertical component is: 50N 10 36N 57280 | OO @O
horizontal, It x-component is: 7N N 10w 188" | @000
Tts vertical componentiar - 10 e [ BAgN ax 20N oy |OO@O
horizontal. It horizontal component i about: 20N 10N 141N 238 [OO@O
ty-axis, Its x-componentiss 0N 15N 30N o |O00®
and y_component 5 N' The total force is: 17N N 60N sy [O0O@
ﬁgﬁlzsx?gﬁlgﬂfiv;izﬂivc‘?xg:ﬁ;t sT?leNforce is: 21N 15N 3N 108N O . O O
The magnitude of his displacement is: 1om 14m 2m #n | @OO0O
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vectors is:

Questions A B C D ABCD
e s oM angles |7 o 2 uv |O@00
e o eyt 2 e o sy |O®00
2;;’& ‘;:aicti:):hl;a;::i : i::and Ay = 5. Its direction 30° 60° 90° 45° O O O .
2]51;; ‘ﬁtﬁn{l?ea;g; : i;zand Ay = V3. Its direction 300 450 60° 90° O O . O
gg;’ﬁ ‘c:ict?il?ea;:ii : 113 and Ay =/1. Its direction 60° 30° 450 0° 0000
1:;75; sﬁl i};?li(;l: (l)lfa: ip::)sition vector r = 31 + 4j. The 7 5 25 12 O . O O
20 gl ke S0 i e horionond 5| Lyl nin | v | un | O@OO
31-0"1‘“ ‘;‘;‘ﬁ:{lt‘ﬁ; :egll;'elcttsi‘:lc;mp"“e“t and 4and3 5 and 3 3 and 4 7 and 1 000
:g;lﬂ?:i;lteaﬁz?id&c:: of two vectors gives a vecgg; (ﬁiz(t)ss) position product Scsgfi l(ltitt)t) cti)nrlgé)lrll;nt O O . O
gli;l“he scalar product of A and B.making angle AB cos 0 AB sii0 ABtane A+B . O O O
42, A cos 0 is the component of vector A: perpem}?i'cular o alongothnf VS opposite to B d.alogg thef B O O O .

y irection o
:30 pT;lri;C:;iX-]l;r:duCt obeys the commutative B-A BA 0 AB sin 6 . O O O
:l: The scalar product of two orthogonal vectors 7610 AB _AB 1 . O O O
iSJLl:o: l:{1.1iu:ually perpendicular unit vectors, i-j 1 0 1 k O . O O
32é$l;(is?ot product of a vector with the null 1 7610 infinity the vector itself O . O O
47. The scalar product of two parallel vectors is: | AB (maximum) Zero -AB A/B . O O O
48. The scalar product of two antiparallel AB Z6T0 A/B -AB O O O .
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Questions A B C D ABCD
49. The scalar product of a vector with itself,
A‘A, equals: 0 2A A2 A o) Jo
50. For unit vectors, i-i = jj = k'k = 0 -1 1 i o]lo] Jo)

AxBx + AyBy + AxBy + AyBz +
51. In rectangular components, A‘B = AZBZ Y Y Ang AxBx AyBy AzBz AyBz - AzBy . O O O
32=. The angle between two vectors satisfies cos AB/AB AB/AB AxB/AB AB x AB O . O O
53. Work is the scalar product of force and )
displacement, so W = e Fxd Ffd d/F . O O O
54. Power is the scalar product of force and .
velocity, so P = R Ffv vIE Fv O O O .
55. Electric flux ® = E-A is a: vector quantity | scalarquantity unit vector position vector O . O O
56. A force of 10 N acts on a body displaced 5 m
in the direction of the force. Work done is: 15] 2] 50J 0J O O . O
57. A force of 10 N acts on a body displaced 5 m
at 60° to the force. Work done is: 50J 43.3] 25] 125] O O . O
58. A person carries a bag horizontally; the equal to the
lifting force is vertical. Work done by that force zero maximum negative product of the . O O O
is: magnitudes
59. A force of 10'N acts opposite to the 5 m
displacement of a body. Work done is: =50] 507 0] -25] @000
60. F = (4i + 3j) N and d = (2i + 5j) m. The work
done W = F-d is: 149 B] 1 71 |O@0O0
gl.F.=(51+2])Nandd=(31-4])m.Thework 23] 15] 7] 7] O0.0
one is:
62. Example 2.2: v= (3i + 4j) m/s and F = (8i -
2j) N. The power delivered is: 2w 16w 24w 8w O . O O
63. F = (2i + 3j) N and v = (4i + j) m/s. The
power delivered is: 8w nw law 5w O . O O
64. F = (6i - 2j) N and v = (2i + 6j) m/s. The
power delivered is: 24w 24 W ow 12w e]lel Jo
gSB?: 3i + 2j and B = 2i - 3j. The dot product 12 0 5 13 O . O O
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Questions A B C D ABCD
gg&e:s:h:;j i:l:d B = 2i - 3j. The angle 90° 0° 180° 45° . O O O
27B?s= 2i + 3j and B = 4i - j. The dot product 1 8 5 3 O O . O
gfo(?u:tl:BZ{: 3k and B = 4i - 2j + k. The dot 3 1 3 9 .OOO
69. A = 3i + 4j. The value of A-A is: 5 7 25 12 0000
Zg;il?} =is?i and B = 3i + 3j. The angle between A 30° 45° 60° 90° O . O O
Z)(laévee:]?;\lz:dﬁBail::l A-B = 12. The angle 30° 45° 90° 60° O O O .
T feslgment 2251+ and B =2t ed | P 4 2 u |0o0e
Z?AF:;Q (=AE-31; /;i ?s‘:d B = 2i + 4j, the projection 14/v20 14/v26 14 v20/14 [ Yolole)
Z;liaF‘());‘:i:s:Si + j and B = 2i + 4j, the projection 14120 14 V26/14 14126 OOO.
Z?E;J:?Ac.gnilsp;onent of A = 4i+ 3jalong the 3 4 5 7 O . O O
et e thom e T 0 <ol | " & | @000
77. Two non-zero vectors have A-B = 0. They are: parallel perpendicular antiparallel equal O . O O
78. Two vectors have A-B = AB. They are: perpendicular antiparallel e;gl;;;aad parallel O O O .
79. Two vectors have A-B = -AB. They are: parallel perpendicular antiparallel equal O O . O
B D o e v w [0O®0
glll;l;los:isnglzle angle between two vectors easily, cross product head to tail rule dot product right hand rule O O . O
33(: :)V:j ??i';h(?all)lf;idll;llf::()f two vectors gives a scalar product vec;ggéﬁztzss) dot product component O . O O
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B along +y. A x B points along:

Questions A B C D ABCD

1)3(3];”[;he vector product of A and B is defined as A AB cos 6 AB sin 0 AB tan 0 A+B O . O O

perpendicular to
. . . the plane
84. The direction of the cross product is: along A along'B along A + B containing A and O O O .
B

Sli;.The direction of a cross product is found by right hand rule left hand rule head to tail rule | Pythagoras rule . O O O

?sﬁ The vector product is not cgmggtative bul commutative anti-commutative scalar always positive O . O O

87. A x B is equal to: B xA 0 -BxA AB e]e] Jo)

88. The vector product of two parallel,or

antiparallel vectors is: AB " e zero ooo0e

89. The vector product of a vector with itself, A 5

x A, equals: A A Zero 1 O O . O

90. For unit vectors, i x j = -k i 0 k O O O .

91. For unit vectors, j x k = -i i k 0 o] JeJe)

92. For unit vectors, k x i = j 9 i 0 @000

93. The vector product of two perpendicular . maximum, equal

vectors is: Zero negative A/B to/AB O O O .
the parallelogram

94. The magnitude of A x B gives the area of: assphere a cube a line formed by A and O O O .

B

95. The torque is given by: T=rxF t=r-F t=FIr t=r+F .OOO

96. The angular momentum is given by: L=rxp L=r-p L=p/r L=r+p . O O O

97. The right hand rule says to rotate the smaller of the 1 £ the tw le of 180°

fingers from the first vector to the second two possible arger oL tie two | angle 9 angle of 90° only . O O O

angles only

through the: angles

98. In the right hand rule, the direction of the

product is along the: curled fingers palm erect thumb first vector O O . O

99. Using the right hand rule, A is along +x and +z - +x +y . O O O
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Questions A B C D ABCD
;Og.x(t)liln?sa;;):lgg:-x and B along +y, the vector . +z +y = . O O O
101. A student evaluates j x i. The result is: -k k 0 i . O O O
102. A student evaluates i x k. The result is: j -j k 0 O . O O
103. A student evaluates k x j. The result is: - i 0 k . O O O
104. A student evaluates j x j. The result is: 0 1 k & ®@O0O00
103, oo eetors o et Senmale, | J s |oooce
Il)gfp ;Ixi(;c\:ﬁgtr(.ul'sA oxf gllaizl:itudes 3 and 4 are 6 0 7 12 O O O .
ll)gzi.ﬂ"{g-olxeitol;l‘si so:f magnitudes 3 and 4 are 12 7 1 0 O O O .
108. Assignment 2.3: magnitudes 3.2 and 5.2
}mits at 60°. The magnitude of the cross product 16.6 units 14.4 units 8.3 units 9.0 units O . O O
is:
mako 60°. Their dot productfss = | B thg ’ 8325 | OOO®
Il;(())(l :ct=A21x +B3ijse:md B = 4i + j. Their cross 10k 10k 14k 5K O . O O
]131ii.: A = 2i and B = 3j. Their cross product A x _6k 6 6k 5k O O . O
112 Example 2.3: A=1+6j+ 2kand B=71+7 | 55 a1k | 28i+9-41k | 281+ 95+ 41k | 28i+9+4k | O@OO
L13. T adcont sides of 3 araleogram are3 | g e bw | mew | e |O®OO
114 Two adcont ides af s restangleare S m | g7 ow | om | 0O®O
e o2 Nacte s a0 abeton | awm | owm [ awm | ovn (OO0
S Afmedt N acsat W toaption | wowm | axm | ovm | osxa OO0
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Questions A B C D ABCD
117. A force acts along the line of the position . .
vector (0 = 0°). The torque is: maximum negative equal to rF Zero O O O .
118. If the cross product of two vectors . o o parallel or
vanishes, they must be: perpendicular at45 at 60 antiparallel O O O .
119. The dot product and the cross product of
two vectors are both zero. At least one of them is unit vector position vector parallel vector null vector O O O .
a:
120. The magnitude of the cross product of two
vectors is V3 times their dot product. The angle 30° 45° 90° 60° ooo0e
between them is:
121. The magnitudes of dot and cress products
of two vectors are equal. The angle between 30° 60° 45° 90° O O . O
them is:
122. The dot product of two vectors is 6v3 and
the magnitude of their cross product is 6. The 60° 45° 90° 30° O O O .
angle between them is:
123. Vectors 5.5 N at 10° and 4.3 at 80° to the
x-axis have a dot product of about: 22.2 8.1 237 123 O . O O
124. Vectors 5.5 N at 10° and 4.3 at 80° to the
x-axis have a cross product magnitude of about: 8.1 237 222 123 O O . O
125. A student évaluates i-(j x k). The result is: 0 -1 1 k 0000
126. A student evaluates j-(j x k). The result is: 1 0 =il j 0000
127. The unit vectors i, j and k have: units of metre no units units of newton | units of kilogram O . O O
128. A vector with unit-magnitude and arbitrary A | :
direction is called a: position vector null vector scalar unit vector O O O .
129. A vector which specifies the location of a - .
point with respect to the origin is called a: position vector unit vector null vector resultant . O O O
130. A vector is A = 6i + 8j. Its magnitude is: 14 2 10 48 O O . O
131. A boy pulls a sled with 10 N at 60° to the
ground. The x-component is: SN 87N 10N 173N . O O O
132. A vector makes 30° with the x-axis. The .
ratio Ay/Ax equals: v3 1 % V3 O O O .
133. A force of 30 N acts along the +x-axis (0 =
0°). Its x-component is: ON 15N 60N 30N O O O .
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Questions A B C D ABCD
134. The vector product is also known as the: dot product scalar product cc;r;l(}))g;l:tn t crossproductc | QOO @
135. The scalar product is also known as the: cross product dot product vector product unit product O . O O
136. The product of the magnitude of one vector
and the component of the other along it defines | vector product unit vector position vector scalar product O O O .
the:
137. A x B and B x A have the same: direction sign magnitude unit vector O O . O
(1138.lj“=(31+4])Nandd=(41-3])m.Thework 24] 0] 25] 7] 0.00

one is:

139. F = (2i + j) N and v = (i + 3j)'m/s. The
power delivered is: 2w 5w 3W W o] Jole
ilst%o. A=i+jandB =i - j. The dot product A-B 0 2 1 9 . O O O
141. A = 3i + 4j and B = 4i - 3j. The cross
product A x B is: -25 25k 0 7k @000
142. A.= i + jand B = 2i + 2j. The cross product 2k K 2k 0 O O O .
A x Bis:
143. A force of 5 N acts perpendicular to a
position vector of 4 m. The torque magnitude is: a5 I NG Lz 0N . O O O
144. A body has r =2 m-and p = 6.(SI units) at
30° to each other. The magnitude of L =r X p is: g & oz g . O O O
145.If A x B = 10K, then B x A is: 10k 0 -10k 20k e]e] Jo)
146. Two unit vectors are perpendicular. Their
dot product and cross product magnitude are: 1and 0 0and0 land1 Oand1 O O O .
147. Two unit vectors are parallel. Their dot
product and cross product magnitude are: Oand1 0and0 1and 0 land1 O O . O
148. A parallelogram has adjacent sides A = 2i
and B = 3j. Its area is: > 1 6 0 O O . O
149. The magnitude of a cross product is
maximum when the angle between the vectors 0° 45° 90° 180° 0000
is:
150. The magnitude of a cross product is zero R o o R R
when the angle between the vectors is: 90° only 45 60 0% or 180 O O O .
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