
TOTALTIMEFOREXAMSISONEHOURSTHIRTYMINUTES(1.30HR)

SECTION1(VECTORS):15QUESTIONSARETOBEANSWERED

^̂Determinethevalueofpsothatthevectors and2i+pj+k 4i-2j-2k

perpendiculartoeachother.

@@ -3

@@ ~3

@@ 1

3

@@ -
1

3

@@None

^̂Ifanytwovectors and areparallel,then
⃗
a

⃗
b

@@ × =0
⃗
a
⃗
b

@@ ∙ = ∙
⃗
a
⃗
b
⃗
b
⃗
a

@@ ~∙ = | |
⃗
a
⃗
b
⃗
|a
⃗
|b

@@ × = ×
⃗
a
⃗
b
⃗
b
⃗
a

@@None

^̂Whichofthefollowingisnotascalarquantity

@@ Mass

@@ Energy

@@ Density

@@ Pressure



@@ Weight~

^̂Themagnitudeofaunitvectorperpendiculartotheplaneof

and is=2i-6j-3k
⃗
a =4i+3j-k

⃗
b

@@ 2

@@ 0

@@ 1~

@@ 22

@@ None

^̂Theunitvectorparalleltotheresultantofvectors and=6i-3j+2k
⃗
a1

is=3i+j-2k
⃗
a2

@@ 9i+2j

85

@@ ~9i-2j

85

@@ -9i+2j

85

@@ -9i-2j

85

@@ None

^̂Foranyunitvector , is=xi+yj+zk
⃗
q ∙

⃗
q
⃗
q

@@ |⃗q
2

|
@@ 1~

@@
⃗
q

2



@@ 0

@@ None

^̂Theprojectionofvector onanothervector is
⃗
p

⃗
q

@@ ×
⃗
p
⃗
q

|⃗p|

@@ ∙
⃗
p
⃗
q

|⃗p|

@@ ~∙
⃗
p
⃗
q

|⃗q|

@@ ×
⃗
p
⃗
q

|⃗p||⃗q|
@@ None

^̂Theworkdoneinmovinganobjectalongavector3 iftheappliedi+j-5k

forceis is2i-j-k

@@ 5units

@@ 33units

@@ -5units

@@ 10units~

@@ None

^̂Thecosineoftheanglebetween and is=i+2j-k
⃗
a1 =-4i+j-2k

⃗
a2

@@ π



@@ π

3

@@ ~π

2

@@ π

5

@@ 2π

^̂Theprojectionofavector onanothervector=i-2j+3k
⃗
a1

is=i+2j+2k
⃗
a2

@@ 1

3

@@ -
1

3

@@ 2

3

@@ 1~

@@ 2i+5k

^̂Allofthefollowingarepropertiesofdotorscalarproductexcept

@@ Commutativity

@@ Distributionofadditionovermultiplication

@@ Non-negative~

@@ Associativity

@@ Billinear

^̂Ifthedotproductoftwovectors and arenon-zero,but .
⃗
a1

⃗
a2 ∙ =0

⃗
a1

⃗
a2

Thenthevectorsare,

@@ Paralleltoeachother~

@@ Perpendiculartoeachother



@@ Collinear

@@ Coplanar

@@ None

^̂Forwhatvalueofm isthework-donebytheforce(1,1,1)onaparticle

whichisdisplacedfrom (3,2,1)to(5,4,m)equals20units

@@ 10

@@ 15~

@@ 11

@@6

@@ None

^̂Aparticlemovesalongacurvewhoseparametricequationsare ,x=e-t

, wheretistime.Themagnitudeofvelocityat isy=2t2 z=2cost t=0

@@ 0

@@ 1~

@@ -1

@@ 3

@@ None

^̂If and .Then is=5i +jt-k
⃗
a1 t2 t3 =i -j

⃗
a2 sint cost |d

dt
( ×
⃗
a1

⃗
a2)|

t=0

@@ 0

@@ 1~

@@ 136

@@ 12

@@ None

^̂Atwhatvelocityshouldabodyacceleratingat movesifthe2ti+3 +2t2

velocityiszeroatt=0



@@ ~i+ j+2tkt2 t3

@@ i+ j-2tk2t2 t3

@@ 2ti-j+3 kt2 t3

@@2 i+3 j-2tkt2 t3

@@ None

^̂Themodulusofavector isgivenby=xi+yj+zk
⃗
p

@@ ∙
⃗
p
⃗
p

@@ (x+y+z)2

@@ ~+ +x2 y2 z2

@@ |p|

@@ None

^̂Theunitvectoroftheresultantofthevectors and=3i+2j-k
⃗
a1

is=2i-2j-k
⃗
a2

@@ 5i-2j

25

@@ 5i-2k

26

@@ ~5i-2k

29

@@ 5i+2k

29

@@ None

^̂Ifthevelocityofaparticlemovingalongacurveisgivenby

.Whatistheaccelerationofthebodyatanytime?i +jcosat sinbt+k2t



@@ i +j +2tkcosat sinbt

@@ -ia +jb -2kcosat sinbt

@@ ia +j -2ksinat bcosbt

@@ ~-ia +j -2ksinat bcosbt

@@ None

^̂Findthemomentoftheforcerepresentedby isactingthroughthe3i+k

point aboutthepoint .2i-j+3k i+2j-k

@@ -3i+11j-9k

@@ -3i-j+15k

@@ ~-3i+11j+9k

@@ -3i+j+15k

@@ None

^̂Allofthefollowingarevectorsexcept

@@ Acceleration

@@ Velocity

@@ Energy~

@@ Momentum

@@ Friction.

^̂If isanon-zerovector,thentheunitvectorinitsdirectionisexpressed
⃗
a

as

@@ 1

@@ |
⃗
a|

@@
̂
a

@@ ×1
⃗
a



@@ ~
⃗
a

|
⃗
a|

^̂Ifthethreepointswithpositionvectors , arecollinear,and +
⃗
a
⃗
b,
⃗
c x

⃗
a

+ =0,theny
⃗
b z

⃗
c

@@ x=y=z=0

@@ x=y≠z

@@ x=y+z

@@ ~x+y+z=0

@@ none

^̂If , arenon-coplanar,then + + =0implies
⃗
a
⃗
b,
⃗
c x

⃗
a y

⃗
b z

⃗
c

@@ ~x=y=z=0

@@ x=y≠z

@@ x=y+z

@@ x+y+z=0

@@ none

^̂Ifthevectorfunction hasaconstantdirection,then(t)
⃗
u

@@ ~× =0
⃗
u

d
⃗
u

dt

@@ . =0
⃗
u

d
⃗
u

dt

@@ =0
d
⃗
u

dt



@@ =
d
⃗
u

dt
⃗
u

@@ none

^̂Aparticlemovesalongthecurve

.Findthemagnitudeofthex=aCos (t),y=aSin(t)andz=atTan(y)

accelerationatt=0

@@aCosti+aSintj+atTanyk

@@aSecy

@@ ~a

@@0

@@aCosecy

^̂whenusingdirectioncosinemethod,whichofthefollowingisusedin

findingtheanglebetweentwovectors

@@[l,m,n]

@@cosθ

@@ ~+ +l1l2 m1m2 n1n2

@@ =cosθ
.
⃗
a
⃗
b

|
⃗
|a
⃗
|b|

@@none

^̂If and thentheunitvectoralong=2 +4 -5
⃗
a

⃗
i

⃗
j
⃗
k = +2 +3

⃗
b
⃗
i

⃗
j

⃗
k,

is+
⃗
a
⃗
b

@@3 -6 -2
⃗
i
⃗
j
⃗
k

6



@@3 +6 +2
⃗
i

⃗
j

⃗
k

7

@@4 +6 +2
⃗
i

⃗
j

⃗
k

56

@@ +2 -8
⃗
i

⃗
j
⃗
k

69

@@ ~3 +6 -2
⃗
i

⃗
j
⃗
k

7

^̂If isparallelto ,then is(α-5) +3α
⃗
a

⃗
b 4 +2

⃗
a

⃗
b α

@@ 1

@@ 2

@@ ~-1

@@ -2

@@ 3

^̂Thedirectioncosinesofthevector are3 -4 +12
⃗
i
⃗
j

⃗
k

@@ , ,3

13

4

13

12

13

@@ ~, ,3

13

-4

13

12

13

@@ ,,3

5

4

5

12

5

@@ , ,3

5

-4

5

12

5



@@ , ,3

13

-4

13

-12

13

^̂If isaunitvectorthenitsdirectioncosinesarex -y +z
⃗
i
⃗
j

⃗
k

@@ l,m,n

@@ i,j,k

@@1,1,1

@@ ~x,y,z

@@ none

^̂Thecosineoftheanglebetweenthevectors and2 +2 -
⃗
i

⃗
j
⃗
k

is6 -3 +2
⃗
i
⃗
j

⃗
k

@@ 1

3

@@ 1

7

@@ 1

21

@@ ~4

21

@@ 20

21

^̂Ifthevectors and6 areperpendiculartoeach2 +m +
⃗
i

⃗
j
⃗
k -2 -2

⃗
i
⃗
j
⃗
k

other,thenm is

@@2

@@ 3

@@ 4



@@ 5~

@@ -3

^̂Theprojectionofthevector onthevector is2 -3 -6
⃗
i
⃗
j
⃗
k 2 +2 -

⃗
i

⃗
j
⃗
k

@@ 3

4

@@ ~4

3

@@ 4

@@ 3

@@ 12

^̂Thevectorprojectionofthevector onthevector2 +3 +4
⃗
i

⃗
j

⃗
k

is+ +
⃗
i
⃗
j
⃗
k

@@ 3(2 +3 +4 )
⃗
i

⃗
j

⃗
k

@@2 +3 +4
⃗
i

⃗
j

⃗
k

3

@@ ~3( + + )
⃗
i
⃗
j
⃗
k

@@ + +
⃗
i
⃗
j
⃗
k

3

@@ 6 +9 +16
⃗
i

⃗
j

⃗
k

^̂Amanpushingaboxexertsaforceof516.8Nhorizontallyand188.1N

verticallydownward.Theboxmoveshorizontallyadistanceof20m.whatis

theworkdoneonthebox

@@ 516.8N



@@ 2556.2units

@@ units-
2556.2

9

@@ 604.9units

@@10336units ~

^̂Aunitvectorperpendiculartotheplaneof and2 -6 -3
⃗
i
⃗
j
⃗
k

is4 +3 -
⃗
i

⃗
j
⃗
k

@@ -3 -2 +6
⃗
i
⃗
j

⃗
k

7

@@3 -2 -6
⃗
i
⃗
j
⃗
k

7

@@ ~(3 -2 +6 )
1

7
⃗
i
⃗
j

⃗
k

@@3 +2 +6
⃗
i

⃗
j

⃗
k

7

@@ -(3 +2 +6 )
1

7
⃗
i

⃗
j

⃗
k

^̂Theareaofaparallelogram withadjacentsides and2 +4 -5
⃗
i

⃗
j
⃗
k

is(insquareunits)+2 +3
⃗
i

⃗
j

⃗
k

@@ 11 ~5

@@ 5 11

@@ 55

@@ 12 5



@@ 13 5

^̂Thevectormomentaboutthepoint ofaforce+2 +3
⃗
i

⃗
j

⃗
k

actingatthepoint is+ +
⃗
i
⃗
j
⃗
k -2 +3 +

⃗
i

⃗
j
⃗
k

@@ -3 + -4
⃗
i
⃗
j
⃗
k

@@3 - -4
⃗
i
⃗
j
⃗
k

@@ ~3 + -4
⃗
i
⃗
j
⃗
k

@@3 + +4
⃗
i
⃗
j

⃗
k

@@3 - +4
⃗
i
⃗
j

⃗
k

^̂FindthelinearvelocityofapointPonthebodywithpositionvector

relativetothepointontheaxisofrotationgivenby ifthe3 +2 -
⃗
i

⃗
j
⃗
k

angularvelocityoftherotatingbodyis is5 -2 +3 .
⃗
i
⃗
j

⃗
k

@@ +3 +9
⃗
i

⃗
j

⃗
k

@@ 10units

@@8 +2 )
⃗
i

⃗
k

@@ ( -3 -9 )
4

10

⃗
i
⃗
j
⃗
k

@@ ~-4 +14 +16
⃗
i

⃗
j

⃗
k

^̂ is+| ×
⃗
a
⃗
b|

2

( .
⃗
a
⃗
b)

2

@@ +|⃗a|
2

|⃗b|
2



@@ -|⃗a|
2

|⃗b|
2

@@ ~|⃗a|
2

|⃗b|
2

@@ Noneofthese

^̂Theareaofatrianglewhoseverticesare,A(1,-1,2),B(2,1,-1)andC(3,-1,2)

is

@@ 13

@@ ~13

@@ 6

@@ 6

@@ None

^̂If & aretwonon-zerovectors,thenthecomponentof along
⃗
a
⃗
b

⃗
b

is
⃗
a

@@
( .
⃗
a
⃗
b)⃗a

.
⃗
a
⃗
b

@@
( .
⃗
a
⃗
b)⃗b

.
⃗
a
⃗
a

@@
( .
⃗
a
⃗
b)⃗b

.
⃗
a
⃗
b

@@ ~
( .
⃗
a
⃗
b)⃗a

.
⃗
a
⃗
a

@@ None



^̂If ,thenthevectors satisfiesoneofthe+ + =0
⃗
a
⃗
b
⃗
c , ,

⃗
a
⃗
b
⃗
c

followingrelations

@@ = = =0
⃗
a
⃗
b
⃗
c

@@ . = . = .
⃗
a
⃗
b
⃗
b
⃗
c
⃗
c
⃗
a

@@ ~× = × = ×
⃗
a
⃗
b
⃗
b
⃗
c
⃗
c
⃗
a

@@ × =- × = ×
⃗
a
⃗
b

⃗
b
⃗
c
⃗
c
⃗
a

@@ None

^̂Aunitvectorinthexy-planewhichisperpendicularto is4 -3 +
̂
i

̂
j

̂
k

@@ +
̂
i

̂
j

2

@@ ~1

5(3 +4
̂
i

̂
j)

@@ 1

5(3 -4
̂
i

̂
j)

@@ None

^̂IfthepositionvectorsofthepointsA,B,C,Dare

2 +3 +5 , +2 +3 ,-5 +4 -2 , +10 +10
̂
i

̂
j

̂
k

̂
i

̂
j

̂
k

̂
i

̂
j

̂
k

̂
i

̂
j

̂
k

respectively,then:

@@ =
⃗
AB

⃗
CD

@@ ~
⃗

AB ‖⃗CD

@@ ⊥
⃗

AB
⃗
CD



@@ None

^̂Thepointswiththepositionvectors,60 +3 , 40 -8 , a -52
̂
i

̂
j

̂
i

̂
j

̂
i

̂
j

arecollinearifais

@@ –40 ~

@@ 20

@@ -20

@@ 10

^̂ThepositionvectorsofapointC w.r.t B is andthatofB+
̂
i

̂
j

w.r.tA is Thenthepositionvectorof C w.r.t A is- .
̂
i

̂
j

@@ 2 ~
̂
i

@@ 2
̂
j

@@ -2
̂
j

@@ -2
̂
i

@@ None

^̂Ifthemagnitudeof areequalandtheanglebetweenthem isand
⃗
a

⃗
b

1200and ,then isequalto. =-8
⃗
a
⃗
b |⃗a|

@@ -5

@@ 5

@@ 4 ~

@@ 2

@@ None



^̂If aretheforcesappliedindisplacing3 +2 +5 and2 + -3
̂
i

̂
j

̂
k

̂
i

̂
j

̂
k

aparticlefrom thepoint .Thenthe2 - -3 tothepoint4 -3 +7
̂
i

̂
j

̂
k

̂
i

̂
j

̂
k

workdonebytheforceis

@@ 30units

@@ 36units

@@ 24units ~

@@ 18units

@@ None

^̂If isequalto+ =144and =4,then( ×
⃗
a
⃗
b)

2

( .
⃗
a
⃗
b)

2

|⃗a| |⃗b|
@@ 16

@@ 8

@@ 3~

@@ 12

@@ None

^̂Ifthesum oftwounitvectorsisaunitvector,thenthemagnitudeof

theirdifferenceis

@@ 1

@@ 2

@@ ~3

@@ 4

@@ None

^̂Therectangularunitvectorsiandjcanhave:
@@ adotproductequalto1.
@@ adotproductequalto0.~
@@adotproductk.
@@ anegativedotproduct.



@@ None

^̂Therectangularunitvectors andcanhave:i j
@@ acrossproductwithamagnitudeequalto1.
@@acrossproductequalto0.~
@@ acrossproduct-j.
@@ alineinthesameplaneastheircrossproduct

^̂If and aretwononzeroandnoncollinearvectorsthen anda b a +b a-b
are:
@@ Linearlydependentvectors
@@ Coplanarvectors
@@ parallelvectors
@@ LinearlyIndependentvectors~
@@ None

^̂Whichoneofthefollowingrepresentsascalarquantity?
@@ Thechangeinmomentum ofarubberballbouncingoffthefloor.

@@Thevelocityofanairplaneflyingat300km/honabearing400

@@ Thespeedofacartravellingat100km/h.~
@@ Theaccelerationofanobjectthrownverticallyupwardsandwhichhas
reachedthehighestpointofitsmotion.
@@ None

^̂Theprojectionofthevector onthevector is2 -3
⃗
i
⃗
k 3 +4

⃗
i

⃗
j

@@ ~6

5

@@ 6

3

@@ 9

@@ 16

@@ 5

3

^̂Ifthevectors , and are- +
⃗
2i
⃗
j
⃗
k +2 -3
⃗
i

⃗
j
⃗
k 3 +m +5

⃗
i

⃗
j

⃗
k



coplanar,thevalueof ism

@@ 4

@@ -4~

@@ 6

@@ -6

@@ 8

^̂Aparticlemovesalongthecurve ,thex=5cost,y=5sint,z=5t2

magnitudeoftheaccelerationat ist=0

@@ 3 5

@@ 4 5

@@ 5 ~5

@@ 6 5

@@ 7 5

^̂Thevalueof is.( × )
⃗
i
⃗
j
⃗
k

@@ 3

@@ -
⃗
k

@@ 3

@@ -1

@@ 1~

^̂ Theunitvectorperpendiculartoboth and is

@@ ~



@@

@@

@@

@@ None

^̂ Forwhatvalueof arethevectors and

perpendicularvectors

@@ 2

@@ 5

@@ 4

@@ -5~

@@ None

^̂ Aparticlemovesalongthecurve , , ,whatisits

accelerationattime

@@ ~

@@

@@

@@

@@ None



^̂ Aunitvectorparalleltotheresultantvectorofvectors

and

@@

@@

@@

@@ ~

@@ None

^̂ Whichofthefollowingisavectorquantity

@@ momentum~

@@ energy

@@ power

@@ frequency

@@ None

^̂ Thepoints , and areverticesofatriangle.

Theareaofthetriangleis

@@ ~

@@

@@



@@

@@ None

^̂ Let beavector, isequalto

@@ 6

@@ 0~

@@ 4

@@ 5

@@ None

^̂ Giventhat , , and aretheverticesofa

parallelogram .Theareaoftheparallelogram is

@@

@@ ~

@@

@@

@@ None

^̂ Thecosineoftheanglebetweenthevectors and

is

@@ 0.2851~

@@ 0.8521



@@ 0.2158

@@ 0.5812

@@ None

^̂ Let beavectorwithdirectionalcosines ,

and inthe directionsrespectively.Then

@@

@@

@@

@@ ~

@@ None

^̂ Fortheunitvectors inthedirectionsof respectively.

isequalto

@@ 1

@@ 3

@@ 0~

@@ -1

@@ None

^̂ Fortheunitvectors inthedirectionsof respectively.



isequalto

@@ 1

@@ i

@@

@@ ~

@@ None

^̂ Let and betwopointswithpositionvectors and

respectively.Thepositionvectorofthepoint whichdivides

thelinesegment intheratio is

@@

@@

@@ ~

@@

@@ None

^̂ Thescalarprojectionofthevector onanothervector

@@

@@ ~



@@

@@

@@ None

^̂ Iftwoforces and actonabodyand

displaceditbyadistance .Theworkdoneisequalto:

@@ 23

@@ -16

@@ 7~

@@ -7

@@ None

^̂ If and havepositionvectors and then

@@

@@ ~

@@

@@

@@ None

^̂ If and havepositionvectors and then

thevector is



@@

@@ ~

@@

@@

@@ None

^̂ Thetwovectors and

@@ Parallel

@@ Perpendicular~

@@ Linearlydependent

@@ Equal

@@ None

^̂ Aparticlemovesalongacurvewhoseequationis ,

, .Itsaccelerationattheinstanceof secondsis

@@

@@ ~

@@

@@

@@ None

^̂ Aparticlestartsfrom restwiththevelocity .Howfar

from thestartingpointisitat seconds



@@

@@

@@ ~

@@

@@ None

^̂ Aparticlemovesalongthecurvewithequation , ,

.Whatisitsaccelerationattimet=2seconds?

@@

@@

@@

@@ ~

@@ None

^̂ Ifthevector isperpendicularto ,thevalueof is

@@ 8~

@@ 6

@@ 9

@@ 7

@@ None



^̂ Aunitvectorperpendiculartoboth and is

@@

@@ ~

@@

@@

@@ None

^̂ Theprojectionof and is

@@

@@

@@ ~

@@

@@ None

^̂ Ifthevectors and aretwosidesofa

triangle,theareaofthetriangleis

@@



@@ ~

@@

@@

@@ None

^̂ Ifaforce acteduponaparticleandmovesitfrom

alongthecurve , , ,thetotalworkdonebythe

forceis

@@

@@

@@

@@ ~

@@ None

^̂ Giventhat and find

@@ 3~

@@

@@



@@

@@ None

^̂ Theanglebetweenthevectors and is

@@

@@ ~

@@

@@

@@ None

^̂ Theaccelerationofaparticleisgivenby Find

itsvelocityatanytimetifthevelocityiszeroattimet=0

@@

@@

@@ ~

@@

@@ None

^̂ Aparallelogram isformedwiththevectors and



,theareaoftheparallelogram is

@@ ~

@@ 8

@@ 6

@@

@@ None

^̂ Thedirectioncosinesof are

@@

@@ ~

@@

@@

@@ None

^̂ Whatisthevalueof ifthevectors and are

paralleltoeachother?

@@ 8

@@ 18

@@ -18~



@@ -8

@@ None

^̂ If and then equalsto

@@ -5~

@@ 5

@@ 4

@@ 3

@@ None

^̂ If and then equalsto

@@ 1

@@

@@

@@ 0~

@@ None

^̂ If then equalsto

@@ 0~

@@ 2

@@

@@



@@ None

^̂ Ifthevectors , and arelinearlyindependent,thevalue

of equalsto

@@ 1

@@ 2

@@ -1~

@@ -2

@@ None

^̂ Let and beanytwovectors.Iftheangle

between is andtheanglebetween is .Then,

@@

@@ ~

@@

@@

@@ None

^̂ If ,whichofthefollowingistrue

I II III

@@ Ionly

@@ IIandIIIonly



@@ IandIIonly

@@ Alloftheabove~

@@ None

^̂ Theequationofthestraightlinewhichpassesthroughthepoint

andparalleltothevector is

@@

@@

@@ ~

@@

@@ None

^̂ Giventhat and .Theprojectionof is

@@ ~

@@

@@

@@

@@ None

^̂ Aforce movesanobjectfrom .Thework

donebytheforceis



@@ 14

@@ 22

@@ 20~

@@ 18

@@ None

^̂ Foranythreevectors ,if .Whichofthe

followingistrue?

I areparallel II areperpendicular

III arecoplanar IV arecollinear

@@ IandIVonly

@@ IIonly

@@ IIIonly~

@@ IIandIIIonly

@@ None

^̂ Let and beanytwovectors,if thentheangle

between and is

@@ 0

@@ ~

@@



@@

@@ None

^̂ If , and arecoplanar,

@@

@@

@@ 0~

@@ 1

@@ None

^̂ If isascalarand arevectors.Then, issameasany

oneofthefollowing.

I II III IV

@@ IIonly

@@ IandIIIonly

@@ IIandIVonly

@@ IIandIIIonly~

@@ None

^̂ Findtheareaofthetrianglewithvertices , and



@@

@@

@@ ~

@@

@@ None

^̂ Giventhatthepoints , , and are

pointsinspace.

@@ 0~

@@

@@

@@

@@ None

^̂ Ifthevectors , and aresidesofatriangle,whichofthe

followingis/aretrue

I II III

@@ Ionly

@@ IandIIIonly



@@ I,IIandIII~

@@ IIandIIIonly

@@ None

^̂ Giventhat and .Evaluate

@@

@@

@@ ~

@@

@@ None

^̂ Aparticlemovesalongacurvewithparametricequation ,

, .Themagnitudeofitsvelocityattime is

@@

@@ ~

@@

@@

@@ None

^̂ Aforce movesaparticlealongthecurve, ,

and from to .Thetotalworkdonebytheforceis



@@

@@

@@ 3.1

@@ 2.1~

@@ None

^̂ Twovectors and ofequalmagnitudemadeangle witheach

other.Whatisthemagnitudeofthevectorsif

@@ 4~

@@ 2

@@ 6

@@ 3

@@ None

^̂ Themagnitudeoftwovectors and ofequalmagnitudeis .

Whatistheanglebetweenthem if

@@

@@ ~

@@

@@



@@ None

^̂Ifthepoints arecollinear,thevalueof is

@@ ~

@@

@@

@@

@@

^̂ Ifthevectors arecoplanar,thevalueof

is

@@

@@ ~

@@

@@

@@

^̂ Ifvectors arelinearlydependent,thevalueof

is

@@

@@

@@ ~

@@

@@

@@ Theprojectionofthevectors onthevector is

@@



@@

@@ ~

@@

@@ ~

^̂ Ifvectors and areperpendiculartoanother,thevalueof

is

@@

@@

@@

@@

@@ ~

^̂ Aparticleactedonbyaconstantforce isdisplacedfrom the

point tothepoint Theworkdonebytheforceis

@@ units~

@@ units

@@ units

@@ units

@@ units

^̂Themomentabout oftheforce actingat is

@@ ~

@@

@@

@@

@@



^̂ Aparticlemovesalongthecurve where isthetime.

Thevelocityoftheparticleat is

@@

@@ ~

@@

@@

@@

^̂If when is

@@

@@

@@ ~

@@

@@

^̂ Is

@@ ~

@@

@@

@@

@@

^̂ Theaccelerationofaparticleisgivenby Ifits

velocityiszeroat thevelocityatanytimeis



@@ ~

@@

@@

@@

@@

^̂ isequalto

@@

@@

@@

@@ ~

@@

^̂ isequalto

@@

@@

@@ ~

@@

@@

^̂Thevectorperpendiculartoboth and is

@@

@@

@@ ~



@@

@@

^̂ isequalto

@@

@@

@@

@@ ~

@@

^̂If and aremutuallyperpendicular,then is

@@ 2 ~

@@ -2

@@ 4

@@ -4

@@ 3

^̂Aunitvectorperpendiculartoeachofthevectors and

@@

@@ ~

@@

@@

@@

^̂Thedirectioncosinesofavector are



@@ ~

@@

@@

@@

@@

^̂Thetwovectors(-2,1)and(1,2)are

@@ linearlydependentofeachother

@@ forminganorthonormalbasis

@@ perpendiculartoeachother~

@@ pointingintheoppositedirectionofeachothere)noneoftheabove.

^̂Thescalarproduct(akadotproduct)oftwoperpendicularvectorsis A

@@ 0

@@ 1 ~

@@ 2π

@@ -2π

@@ None

^̂If isascalarvalueand and aretwovectorsinℝ3,thentheresult
⃗
v

⃗
w

of

+(⃗ × )∙( )is
⃗
v ×

⃗
v
⃗
w



@@ avectorinℝ3

@@ ascalar~

@@ undefined

@@ a3by3matrix.

^̂Iftheanglebetweentwovectors(bothhavinganon-zeromagnitude)is

greaterthan90°andsmallerthan270°,thenthescalarproduct(dot

product)ofthesevectorsis

@@ positive

@@ negative ~

@@ undefined

@@ positivewhentheangleissmallerthan180°,negativewhentheangle

isgreaterthan180°

^̂ Ifthescalarproduct(dotproduct)oftwounitvectorsiszero,theyare

@@ linearlydependent

@@ forminganorthonormalbasis~

@@ pointinginthesamedirection

@@ atanangleof180degreestoeachother.

@@ None

^̂IfABCDisaparallelogram, and ,=2 +4 -5
⃗
AB

̂
i

̂
j

̂
k =2 +4 -5

⃗
AD

̂
i

̂
j

̂
k

thentheunitvectorinthedirectionofBDis

@@ ( +2 -8 )
1

69

̂
i

̂
j

̂
k

@@ ( +2 -8 )
1

69
̂
i

̂
j

̂
k



@@ ~(- -2 +8 )
1

69

̂
i

̂
j

̂
k

@@ Noneofthese

^̂If isthemiddlepointof and isanypointoutside ,thenC AB P AB

@@ + =
⃗
PA

⃗
PB

⃗
PC

@@ + + =0
⃗
PA

⃗
PB

⃗
PC

@@ ~+ =2
⃗
PA

⃗
PB

⃗
PC

@@ + +2 =0
⃗
PA

⃗
PB

⃗
PC

^̂Ifthemagnitudeof and areequalandtheanglebetweenthem is
⃗
a

⃗
b

and ,then isequalto1200 a∙b =-18 |⃗a|
@@ 6~

@@ 4

@@ -6

@@ -4

^̂If istheanglebetween and ,then isequaltoθ
⃗
a

⃗
b

( ∙
⃗
a
⃗
b)

2

| ∙
⃗
a
⃗
b|

2

@@ θtan2

@@ ~θcot2

@@ 1

@@ θsec2

@@ |⃗a|
2

|⃗b|
2



SECTION2(DYNAMICS):ANSWER15QUESTIONSFROM THISSECTION.

^̂ Aparticleisprojectedverticallyupwardfrom groundlevelwitha

velocityof Themaximum heightattainedbytheparticleis(take

)

@@ 50m

@@ 180m

@@ 100m



@@ 125m ~

@@ None

^̂ Aparticleisprojectedverticallyupwardfrom groundlevelwitha

velocityof Thetimetakentoattainaheightof100m whengoingup

is(take )

@@

@@

@@ ~

@@ 3s

@@ None

^̂ Aparticleisprojectedverticallyupwardfrom groundlevelwitha

velocityof Thetotaltimetakenfortheparticletoreturntothe

groundis(take )

@@ 10s~

@@ 8s

@@ 12s

@@ 5s

@@ None

^̂ Aparticleisprojectedatanangleof withthehorizontalwithan

initialvelocityof .Thegreatestheightattainedbytheparticleis

(take )



@@ 6m

@@ 4.25m

@@ 3.75m ~

@@ 3.25m

@@ None

^̂ Aparticleisprojectedatanangleof withthehorizontalwithan

initialvelocityof .Thehorizontalrangeoftheprojectileis(take

)

@@

@@

@@

@@ ~

@@ None

^̂ Aparticleisprojectedatanangleof withthehorizontalwithan

initialvelocityof .Thetotaltimeofflightis(take )

@@

@@

@@

@@

@@ None



^̂Theresultantoftwovelocitiesuandvis andperpendiculartou.Thev

2
ratioofuandvis

@@ :13

@@ :12

@@ ~:23

@@ :3 2

@@1:3

^̂Theaccelerationofabodymovingwithuniform velocity after2

hourswillbe(in )

@@ 40

@@ 20

@@10

@@ 5

@@ 0 ~

^̂Abulletofmass travellingat120m/secpenetrates metreintoa

fixedtargetandisbroughttorestin then is(incm).

@@ 3

@@ 6

@@9

@@ 30

@@ 60~

^̂Aparticleisprojectedverticallyupwardwithavelocity28metre/sec.

Takingg=9.8m/sec2,itsVelocityafter2secondsis(inmetre/sec)

@@ 4.8

@@ 8.4 ~



@@84

@@ 48

@@ 0.84

^̂Aparticleisprojectedverticallyupwardwithavelocity28metre/sec.

Takingg=9.8m/sec2,itsPositionafter2secondsis(inmetre/sec)

@@ 3.64

@@ 34.6

@@36.4~

@@ 64.3

@@ 364

^̂Aparticleisprojectedverticallyupwardwithavelocity28metre/sec.

Takingg=9.8m/sec2,itsMaximum heightattainedis(inmetre)

@@ 40 ~

@@ 50

@@60

@@ 70

@@ 80

^̂Aparticleisprojectedverticallyupwardwithavelocity28metre/sec.

Takingg=9.8m/sec2,itsTotaltimeofflightis(insecond)

@@

@@

@@

@@ ~



@@

^̂Aparticleisprojectedwithavelocityof49meters/secatanelevation

of300.Ifg=9.8m/sec2t,then,thetimeofflightis

@@ 5sec~

@@ 10sec

@@3sec

@@ 6sec

@@ 7sec

^̂Aparticleisprojectedwithavelocityof49meters/secatanelevation

of300.Ifg=9.8m/sec2,thenthehorizontalrangeis

@@ 21.7m

@@ 212.17m ~

@@292m

@@ 29.2m

@@ 300m

^̂Aparticleisprojectedwithavelocityof49meters/secatanelevation

of300.Ifg=9.8m/sec2,thegreatestheightattainedis

@@ 35.6m

@@ 38.6m

@@30.6m ~

@@ 25.6m

@@ 33.6m

^̂Aparticleisprojectedwithavelocityof49meters/secatanelevation

of300.Ifg=9.8m/sec2,ifthegreatestheightattainedbyaprojectilebe

equaltothehorizontalrange,thentheangleofprojectionis

@@ 2tan-1



@@ 3tan-1

@@ ~4tan-1

@@ 5tan-1

@@ 6tan-1

^̂Aconstantforceactinginthedirectionofmotionofaparticleofmass2

kgincreasesitsspeedfrom 4m/secto20m/secin4seconds.Thenthe

constantforceis

@@ 4N

@@ 2N

@@ 40N

@@ 8N ~

@@ 16N

^̂Astringwillbreakifthetensioninitexceeds10N.Ifthemaximum

extensionitcanbegivenis ofitsnaturallength,thenitsmodulusof1

4
elasticityis

@@ 2.5N

@@ 5N

@@ 10N

@@ 20N

@@ 40N~

^̂Thelengthofstringofasecondspendulum is

@@ g

π

@@ ~g

π2

@@π

g



@@π2

g

@@ g

2π2

^̂Ifthevectorfunction hasconstantdirection,then(t)
⃗
a

@@ =0
d
⃗
a

dt

@@ . =0
⃗
a

d
⃗
a

dt

@@ ~× =
⃗
a

d
⃗
a

dt

⃗
0

@@ =
d
⃗
a

dt
⃗
0

@@ none

^̂Ifthevectorfunction hasconstantmagnitude,then(t)
⃗
a

@@ =0
d
⃗
a

dt

@@ ~. =0
⃗
a

d
⃗
a

dt

@@ × =
⃗
a

d
⃗
a

dt

⃗
0

@@ =
d
⃗
a

dt
⃗
0

@@ none



^̂Aparticlemovesalongthecurve , , ,wherex=acosty=asintz=attanα

aand areconstant.Themagnitudeofitsvelocityattimet=0isα

@@ acosα

@@ asinα

@@ a ~secα

@@ atanα

@@ zero

^̂Giventhat Thenthevalueof=
⃗
r(t) {2 - +2 whent=2

⃗
i
⃗
j

⃗
k

4 -2 +3 whent=3
⃗
i
⃗
j

⃗
k

is∫3
2
∙ dt

⃗
r

d
⃗
r

dt

@@ 20

@@ 10~

@@ 5

@@ 25

@@ 30

^̂If andCisthecurveinthe -plane from (0,0)to=3xy -
⃗
F

⃗
i y2
⃗
j xy y=2x2

(1,2).Thenthevalueof is∫
.

C ∙d
⃗
F
⃗
r

@@7

6

@@ ~-
7

6

@@6

7



@@ -
6

7

@@ 42

^̂Whichofthefollowingstatementscorrectlydescribethestretchofa

spring?

@@ Agreaterstretchingforceproducesagreaterstretch

@@ Agreaterstretchingforceproducesagreaterforcetendingtoreturn

thespringtoitsoriginallength

@@ Ifastretchexceedsaspring'selasticlimit,thespringwillnotreturnto

itsoriginallength.

@@ all~

^̂ Howarefrequencyandperiodrelated?

@@ frequencyandperiodareequal

@@ frequencyandperiodarereciprocalsofeachother~

@@ frequencyandperiodareunrelated

@@ additionalinformationisneeded

@@ None

^̂Anewcarbumperisdesignedtoextendthetimeofimpactby3times.

Thisreducestheforceofimpactby

@@ aboutthreetimes~

@@ morethanthreetimes.

@@ aboutninetimes.

@@ about1.7times.

@@ None

^̂Asoldierfiresamachinegunthatshoots10gbulletsatarateof10per

secondandaspeedof550m/s.Whatistheaverageforceofthegunon



thesoldier?

@@ 0.3N

@@ 12.6N

@@ 110N

@@ 55.0N.~

^̂ Ifboththemassm ofasimplependulum anditslengthLaredoubled,

theperiodwill

@@ increasebyafactorof1.4

@@ increasebyafactorof2.

@@ increasebyafactorof0.71.

@@ beunchanged.~

@@ None

^̂Consideramasshangingverticallyfrom aspringandatequilibrium.If

youpullitdownby2cm andreleaseit,itbeginstooscillateatafrequency

f1.Ifyouhadpulleditdowninsteadby4cm,whatwoulditsfrequencyof

oscillationbe?

@@ f1/2~

@@ (√2)f1

@@ 2f1.

@@ 4f1.

@@ None

^̂Thehorizontalandverticalcomponentsoftheinitialvelocityofafootball

are16m/sand20m/srespectively.Howlongdoesittakeforthefootball

torisetothehighestpointofitstrajectory?

@@1.0s

@@ 2.0s ~



@@ 3.0s

@@ 4.0s

@@ None

^̂Iftwobodiesareindirectelasticimpact,thenthecoefficientof

restitution ise

@@ e=1

@@ e>1

@@ ~e<1

@@ e=0

^̂Amassof4kgisactedonbyaforceof20Nfor2sec.Thisforcechanges

itsvelocityfrom um/secto11m/sec,thevalueofuis

@@ 8

@@ 10~

@@ 12

@@ 5

@@ 7

^̂IfTbethetimeperiodofasimplependulum ofnaturallengthL,thenthe

frequencyis

@@ ~1

2π

g
L

@@ 2π L
g

@@ 1

2π

g
L

@@ 2π L
g

^̂Thepathofaprojectileinvacuum isa

@@ Straightline



@@ Circle

@@ Ellipse

@@ Parabola~

@@ Hyperbola

^̂Ifstringisstretchedbytwooppositeforcesof10Nthentensioninstring
is

@@ 5N

@@ 20N

@@ 10N

@@ Zero~

@@ 1N

^̂ Toeveryactionthereisalwaysanequalbutoppositereaction,this
statementisknownas

@@ newton's2ndlawofmotion

@@ newton's1stlawofmotion

@@ newton's3rdlawofmotion~

@@ lawofmomentum

@@ lawofaction

^̂ Pushandpullthatmovesortendtomove,stopsortendstostopmotion
ofabodyisknownas

@@ Force~



@@ friction

@@ velocity

@@ momentum

@@ None

^̂Accelerationthatisproducedbya15Nforceinamassof8kgwillbe
equalto

@@ 1.5ms−2

@@ 1.87ms−2~

@@ 2.35ms−2

@@ 2ms−2

@@ 120ms−2

^̂Whenanetforceactonabody,itproducesaccelerationinbodyin
directionofnetforcewhichisdirectlyproportionaltonetforceactingon
bodyandinverselyproportionaltoitsmass.Thisstatementiscalled

@@ newton's2ndlawofmotion~

@@ newton's1stlawofmotion

@@ newton's3rdlawofmotion

@@ lawofmomentum

^̂ Quantityofmotionthatbodypossessesduetoitsmassandvelocityis
knownas

@@ inertia

@@ momentum ~

@@ force



@@ friction

@@ weight

^̂Awireisstrechedby2equalandoppositeforces15Neach.Tensionin
stringwillbe

@@ 30N ~

@@ 20N

@@ 15N

@@ 25N

@@ None

^̂Aforceof15Nmovesabodywithanaccelerationof3ms−2.Itsmassis

@@ 10kg

@@ 8kg

@@ 12kg

@@ 5kg~

@@ 45kg

^̂Themomenttakenabout ofaforce actingat- +
⃗
i
⃗
j
⃗
k 2 - +

⃗
i
⃗
j
⃗
k

is+ +
⃗
i
⃗
j
⃗
k

@@ 2 +4
⃗
i

⃗
k

@@ ~2 -4
⃗
i
⃗
k



@@ 2 -4
⃗
i
⃗
j

@@ 2 +4
⃗
i

⃗
j

@@ 2 -4
⃗
j
⃗
k

^̂Arigidbodyisspinningwithangularvelocityof4radianspersecond

aboutanaxisparallelto passingthroughthepoint .The3 -
⃗
j
⃗
k +3 -

⃗
i

⃗
j
⃗
k

linearvelocityoftheparticleatthepoint is4 -2 +
⃗
i
⃗
j
⃗
k

@@ ( +3 +9 )
4

10

⃗
i

⃗
j

⃗
k

@@ ( +3 -9 )
4

10

⃗
i

⃗
j
⃗
k

@@ ( -3 +9 )
4

10

⃗
i
⃗
j

⃗
k

@@ ~( -3 -9 )
4

10

⃗
i
⃗
j
⃗
k

@@ ( -3 -9 )

10

4
⃗
i
⃗
j
⃗
k

^̂Ifstringisstretchedbytwooppositeforcesof10Nthentensioninstring
is

@@ 5N

@@ 20N

@@ 10N

@@ Zero~

@@ 1N



^̂ Toeveryactionthereisalwaysanequalbutoppositereaction,this
statementisknownas

@@ newton's2ndlawofmotion

@@ newton's1stlawofmotion

@@ newton's3rdlawofmotion~

@@ lawofmomentum

@@ lawofaction

^̂ Pushandpullthatmovesortendtomove,stopsortendstostopmotion
ofabodyisknownas

@@ Force~

@@ friction

@@ velocity

@@ momentum

@@ None

^̂Accelerationthatisproducedbya15Nforceinamassof8kgwillbe
equalto

@@ 1.5ms−2

@@ 1.87ms−2~

@@ 2.35ms−2

@@ 2ms−2

@@ 120ms−2



^̂Whenanetforceactonabody,itproducesaccelerationinbodyin
directionofnetforcewhichisdirectlyproportionaltonetforceactingon
bodyandinverselyproportionaltoitsmass.Thisstatementiscalled

@@ newton's2ndlawofmotion~

@@ newton's1stlawofmotion

@@ newton's3rdlawofmotion

@@ lawofmomentum

^̂ Quantityofmotionthatbodypossessesduetoitsmassandvelocityis
knownas

@@ inertia

@@ momentum ~

@@ force

@@ friction

@@ weight

^̂Awireisstretchedby2equalandoppositeforces15Neach.Tensionin
stringwillbe

@@ 30N ~

@@ 20N

@@ 15N

@@ 25N

@@ None

^̂Aforceof15Nmovesabodywithanaccelerationof3ms−2.Itsmassis



@@10kg

@@8kg

@@12kg

@@5kg~

^̂ Gravitationalaccelerationisaccelerationofbodies

@@ onground

@@ inair

@@ freelyfalling~

@@ None

^̂Thetimeofascentwhenmeasuredfrom thepointofprojectionofabody
projectedupwards,the

@@ Timeofascent>Timeofdescent

@@ Timeofascent<Timeofdescent

@@ Timeofascent=Timeofdescent.~

@@ Alloftheabove

@@ None

^̂Aballtossedverticallyupwardrises,reachesitshighestpoint,andthen

fallsbacktoitsstartingpoint.Duringthistimetheaccelerationoftheball

isalways

@@ inthedirectionofmotion



@@ oppositeitsvelocity

@@ directeddownward~

@@ directedupward

@@ None

^̂Ifaparticleisprojectedverticallyupwardwithavelocity28m/s.Taking

g=9.8m/s2,thenitsvelocityafter2secswillbe

@@ 8.4m/s~

@@ 12m/s

@@ 56m/s

@@ 30m/s

@@ 28m/s

^̂Ifaparticleisprojectedverticallyupwardwithavelocity28m/s.Taking

g=9.8m/s2,thenitspositionafter2secswillbe

@@ 56.0m

@@ 31.3m

@@ 28m

@@ 36.4m ~

@@ 30m

^̂Ifaparticleisprojectedverticallyupwardwithavelocity28m/s.Taking

g=9.8m/s2,thenitsmaximum heightattainedwillbe

@@ 9.8m

@@ 10m

@@ 40m ~



@@ 56m

@@ None

^̂Ifaparticleisprojectedverticallyupwardwithavelocity28m/s.Taking

g=9.8m/s2,thenitstotaltimeofflightwillbe

@@ 7.5secs

@@ 8.5secs

@@ 5.1secs

@@ 5.7secs~

@@ 9.5secs

^̂Achangeinmomentum mayresultfrom

@@ anacceleration
@@ aforce
@@ animpulse
@@ alloftheabove~
@@ None


