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KINEMATICS
1. ,d f=foeh; funsZ'kkad fudk; esa xfr'khy ,d d.k

ds fLFkfr funsZ'kkad fuEu gS :

x = a coswt

y = a sinwt

rFkk z = awt

bl d.k dh xfr dk eku gksxk :

(1) aw (2) 3 aw

(3) 2 aw (4) 2aw

2. ,d lh/kh lM+d ij dkjksa dh ,d Li/kkZ esa] dkj A
dks dkj B dh vis{kk var rd igq¡pus esa  t le; de

yxrk gS rFkk vUr fcUnq ij mldh xfr dkj B ls

v vf/kd gksrh gSA nksuksa dkjsa fLFkjkoLFkk ls fu;r Roj.k

a1 rFkk a2 ls pyrh gSA 'v' dk eku gksxk :

(1) 
+1 2a a

t
2

(2) 1 22a a t

(3) +
1 2

1 2

2a a
t

a a (4) 1 2a a t

3. ,d d.k osx ( )ˆ ˆv K yi xj= +  ls xfr'khy gS]  tgk¡

K fu;rakd gSA blds iFk dh O;kid lehdj.k gSA

(1) xy = fu;rkad

(2) y2 = x2 + fu;rkad

(3) y = x2 + fu;rkad

(4) y2 = x + fu;rkad

4. ,d d.k le;  t = 0 ij ewy fcUnq ls izkjaHk gksdj

èkukRed x-v{k ds vuqfn'k xfr djrk gSA le; ds

lkis{k osx dk vkjs[k fp=kuqlkj gSA le; t = 5s ij

d.k dh fLFkfr D;k gS ?

3

2

1

v
(m/s)

t (s)1 2 3 4 5 6 7 8 9 10

(1) 6 m (2) 9 m (3) 3 m (4) 10 m

5. nks cUnwdksa A rFkk B }kjk vkjfEHkd pkyksa Øe'k %

1 km/s rFkk 2 km/s ls xksyh pyk;h tk ldrh gSA

{kSfrt Hkwfe ds fdlh fcUnq ls lHkh lEHko fn'kkvksa es

budks pyk;k tkrk gSA nksuksa cUnwdksa }kjk nkxh xbZ

xksfy;ksa ls Hkwfe ij Nkfnr vf/kdre  {ks=Qyksa dk

vuqikr gS :

(1) 1 : 2 (2) 1 : 4 (3) 1 : 8 (4) 1 : 16

6. le; t = 0 ij ,d d.k fcUnq ( )+ˆ ˆ2.0i 4.0 j m ls]

vkjfEHkd osx ( )+ˆ ˆ5.0i 4.0 j  ms–1 ls] xfr'khy gSA

;g ,d fLFkj Roj.k ( )+ˆ ˆ4.0i 4.0 j ms–2  mRiUu djus

okys ,d fLFkj cy ds izHkko esa pyrk gSA le;

2 s ij d.k dh ewy fcUnq ls nwjh D;k gksxh ?

(1) 20 2 m (2) 10 2 m

(3) 5 m (4) 15 m

7. ,d 60m yEch ;k=h xkM+h 80 km/hr dh xfr ls py

jgh gSA 120 m yEckbZ dh vkSj  ,d eky xkM+h

30 km/hr ls py jgh gSA ,sls le;ksa dk vuqikr tks

;k=h xkM+h dks ekyxkM+h dks ikj djus esa yxsaxs tc

(i) xkfM+;k¡ ,d gh fn'kk esa tk jgh gSa] vkSj (ii) xkfM+;k¡

fojks/kh fn'kkvksa esa tk jgh gSa ] gksxk%&

(1) 
5
2

(2) 
25
11

(3) 
3
2

(4) 
11
5

ALL
EN



2 ALLEN

no
de

06
\B

0B
0-

BA
\K

ot
a\

JE
E 

M
ai

n\
Je

e 
M

ai
n-

20
19

_S
ub

je
ct 

To
pi

c P
D

F 
W

ith
 S

ol
ut

io
n\

Ph
ys

ics
\H

in
di

\1
3-

Ki
ne

m
at

ics

H

Kinematics

8. ,d d.k fLFkjkoLFkk ls ,d /kukRed x-v{k dh fn'kk

esa ewyfcanq O ls fu;r Roj.k ls pyrk gSA og lHkh

fp= Kkr dhft;s tks bl d.k dh xfr dks xq.kkRed

:i esa lgh n'kkZrs gSaA (a = Roj.k, v = osx, x = foLFkkiu,

t = le;)

(A) a

O t

(B) v

O t

(C) 
x

O t

(D) 
x

O t

(1) (A), (B), (C) (2) (A)

(3) (A), (B), (D) (4) (B), (C)

9. tgkt A osx ˆ ˆv 30i 50j= +r  km/hr ls mÙkj&iwoZ fn'kk

esa ty;k=k dj jgk gS tgk¡ î  iwoZ rFkk ĵ  mÙkj dh vksj

bafxr gSA tgkt B, tgkt A ls 80 km iwoZ dh vksj

150 km mÙkj dh vksj] nwjh ij fLFkr gS vkSj if'pe

dh vksj 10 km/hr dh pky ls ty;k=k dj jgk gSA

A ls B dh nwjh U;wure gksxh &

(1) 4.2 ?kaVs esa (2) 2.2 ?kaVs esa

(3) 3.2 ?kaVs esa (4) 2.6 ?kaVs esa

10. ,d d.k dh fLFkfr le;  t ds Qyu esa fuEu gSa

x(t) = at + bt2 – ct3

tgk¡ a, b rFkk c fu;rkad gSaA tc d.k dk Roj.k 'kwU;

gS]  rc mldk osx gksxk :

(1) a + 
2b

4c
(2) a + 

2b
c

(3) a + 
2b

2c
(4) a + 

2b
3c

11. ,d d.k dk fLFkfr&lfn'k le; ds lkFk fuEu lw=

ls cnyrk gS] 2 2ˆ ˆr(t) 15t i (4 – 20t ) j= +
r  t  =  1  ij

d.k ds Roj.k dk ifjek.k gksxk ?

(1) 40 (2) 100

(3) 25 (4) 50

12. ,d xsan dks Åij dh vksj Å/okZ/kj  (ekuks +z-axis)

fn'kk eas Qsadk tkrk gSA bldk lgh laosx&Å¡pkbZ (p-

h) fp= gksxk%

(1) O h

p

(2) O h

p

(3) O h

p

(4)  O h

p

13. ,d lery {kSfrt ls a = 30° dk dks.k cukrk gSA

,d d.k dk s  bl lery ds vk/kkj l s xfr

u  =  2  ms–1 ls lery ls q = 15° ds dks.k ij

fp=kuqlkj iz{ksfir fd;k tkrk gSA ml fcUnq] tgk¡ d.k

lery ij fxjrk gS] dh vk/kkj ls nwjh dk lfUudV

eku gksxk: (Take g = 10 ms–2)

a=30°
q=15°u

(1) 14 cm (2) 20 cm

(3) 18 cm (4) 26 cm
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14. ,d d.k pky b xn =  ls /kukRed x-v{k dh fn'kk

esa py jgk gSA le; t = t ij d.k dh pky gksxh

(ekuk fd t = 0 ij d.k ewy fcUnq ij gSA)

(1) 
2b
4

t
(2) 

2b
2

t

(3) b2 t (4) 
2b

2

t

15. nks d.kksa dks ,d gh fcUnq ls ,d gh pky u ls iz{ksfir

fd;k tkrk gS ftlls mudh ijkl R cjkcj gSa fdUrq

vf/kdre Å¡pkbZ;k¡ h1 rFkk h2 fHkUu gSaA fuEu esa lR;

dFku pqfu;s ?

(1) R2 = 2 h1h2 (2) R2 = 16h1h2

(3) R2 = 4 h1h2 (4) R2 = h1h2

16. fdlh iz{ksI; ds iz{ksi&iFk dks] Hkw ì"B ij y = 2x – 9x2

ls fu:fir fd;k tkrk gSA ;fn] bls n0 pky }kjk q0

dks.k ij izeksfpr fd;k x;k gksrk rks]

(g = 10 ms–2) :

(1)  1
0

1
cos

5
- æ ö

q = ç ÷
è ø

 and 1
0

5
ms

3
-n =

(2) 1
0

1
sin

5
- æ ö

q = ç ÷
è ø

 and 1
0

5
ms

3
-n =

(3) 1
0

2
sin

5
- æ ö

q = ç ÷
è ø

 and 1
0

3
ms

5
-n =

(4) 1
0

2
cos

5
- æ öq = ç ÷

è ø
 and 1

0

3
ms

5
-n =

17. fdlh fLFkj rksi ls ,d xksyk] izkajfHkd pky u ls ,sls

dks.k ij] nkxk tkrk gS fd xksyk Hkwry ij vius y{;

ij dh rksi ls nwjh R gSA ;fn xksys }kjk y{; ij yxus

ds nks laHko ekxZ gSa]  vkSj bu esa yxs le;  Øe'k%

t1 rFkk t2 gSA rks xq.kuQy t1t2 gksxk :

(1) R/g (2) R/4g

(3) 2R/g (4) R/2g

ALL
EN



4 ALLEN

no
de

06
\B

0B
0-

BA
\K

ot
a\

JE
E 

M
ai

n\
Je

e 
M

ai
n-

20
19

_S
ub

je
ct 

To
pi

c P
D

F 
W

ith
 S

ol
ut

io
n\

Ph
ys

ics
\H

in
di

\1
3-

Ki
ne

m
at

ics

H

Kinematics

SOLUTION
1. Ans. (3)

vx = –awsinwt  Þ  vy = awcoswt

vz = aw     Þ 2 2 2
x y zv v v v= + +

v 2a= w
2. Ans. (4)

For A & B let time taken by A is t0
x

u = 0 v = a t
v = a (t + t)

A 1 0

B 2 0

from ques.
vA – vB = v = (a1 – a2)t0 – a2t ....(i)

xB = xA = ( )22
1 0 2 0

1 1
a t a t t

2 2
= +

( )1 0 2 0a t a t tÞ = +

( )2 2 0 2a a t a tÞ - = ....(ii)

putting t0 in equation

v = (a1 – a2)
2

2

1 2

a t
a t

a a
-

-

= ( )1 2 2 2a a a t a t+ -  Þ v = 1 2a a t

Þ 1 2 2 2a a t a t a t+ -

3. Ans. (2)
dx dy

ky, kx
dt dt

= =

Now, 

dy
dy xdt

dxdx y
dt

= =

Þ ydy = xdx
Integrating both side
y2 = x2 + c

4. Ans. (2)
S = Area under graph

1
2

× 2 × 2 + 2 × 2 + 3 × 1 = 9 m

5. Ans. (4)
2u sin 2

R
g

q
=

A = p R2

A µ R2

A µ u4

44
1 1

4
2 2

A u 1 1
A 2 16u

é ù= = =ê úë û
6. Ans. (1)

( ) ( )1ˆ ˆ ˆ ˆS 5i 4j 2 4i 4j 4
2

= + + +
r

= ˆ ˆ ˆ ˆ10i 8j 8i 8 j+ + +

f i
ˆ ˆr r 18i 16j- = +

r r

f
ˆ ˆr 20i 20j= +

r

fr 20 2=
r

7. Ans. (4)
8. Ans. (3)
Sol. Given initial velocity u = 0 and acceleration is

constant
a

O t

At time t
v = 0 + at Þ v = at

also x = 0(t) + 21
at

2
 Þ x = 21

at
2

v

O t

x

O t

Graph (A) ; (B) and (D) are correct.
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9. Ans. (4)
Sol. If we take the position of ship 'A' as origin

then positions and velocities of both ships can
be given as :

10km/hr
B

150km

î
80km

30km/hr

50km/hr

A
(0,0) O

ĵ

( )A
ˆ ˆv 30i 50j km / hr= +

r

B
ˆv 10i km / hr= -r

A
ˆ ˆr 0i 0 j= +

r

( )B
ˆ ˆr 80i 150j km= +

r

Time after which distance between them will
be minimum

BA BA
2

BA

r vt
v

×
= -
r r

r ;

where ( )BA
ˆ ˆr 80i 150j km= +

r

( )BA
ˆ ˆ ˆv 10i 30i 50j= - - +r

( )ˆ ˆ40i 50j km / hr- -

( ) ( )
2

ˆ ˆ ˆ ˆ80i 150j 40i 50j
t

ˆ ˆ40i 50j

+ × - -
\ = -

- -

3200 7500 10700hr hr 2.6hrs
4100 4100

+
= = =

10. Ans. (4)
Sol. x = at + bt2 – ct3

v = 
dx
dt

 = a + 2bt – 3ct2

a = 
dv
dt

 = 2b – 6ct = 0 Þ t = 
b
3c

b
at t

3c

væ ö=ç ÷
è ø

 = a + 2b
b
3c

æ ö
ç ÷
è ø

–3c
b
3c

æ ö
ç ÷
è ø

= a + 
2b

3c
.

11. Ans. (4)

Sol. 2 2ˆ ˆr 15t i (4 – 20t ) j= +
r

dr ˆ ˆv 30ti (–40t) j
dt

= = +
r

r

dv ˆ ˆa 30i 40 j
dt

= = -
r

r

2a 50m / s=
r

.

12. Ans. (1)
Sol. Momentum p = mv .....(1)

and for motion under gravity h = 
2 2u – v
2g ...(2)

h = 
2 2 2u – p / m

2g  h

p

Option (1)
13. Ans. (2)

Sol. t = 
´ ´ °

°
2 2 sin15

gcos30

S = 2 cos15° × t – ° 21
gsin30 t

2

Put values and solve

;S 20cm

14. Ans. (2)

Sol. n = b x

d b dx
dt dt2 x

n
=

a =
b

2 x

n

a = 
( )b b x

2 x

2d b
a

dt 2
n

= =

n = 
2b

2
t
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15. Ans. (2)

Sol.
q 90–q

u u

For same range angle of projection will be q
& 90 – q

R = 
2u 2sin cos

g
q q

h1 = 
2 2u sin

g
q

h2 = 
2 2u sin (90 )

g
- q

2

1 2

R
16

h h
=

16. Ans. (1)

Sol. Equation of trajectory is given as

y = 2x – 9x2 ........ (1)

Comparing with equation :

y = x tan q – 2
2 2

g
.x

2u cos q
........ (2)

We get;
tan q = 2

\
1

cos
5

q =

Also, 2 2

g
9

2u cos
=

q

Þ 2
2

10
u

1
2 9

5

=
æ ö

´ ´ ç ÷
è ø

Þ 2 25
u

9
=

Þ
5

u m /s
3

=

17. Ans. (3)

Sol. Range will be same for time t1 & t2, so angles
of projection will be 'q' & '90º – q'

R R
q 90–q

t1 = 
2u sin

g
q

  t2 = 
2usin(90º )

g
-q

and R = 
2u sin 2

g

q

t1t2 = 
2

2

4u sin cos

g

q q
 = 

22 2u sin cos
g g

é ùq q
ê ú
ë û

= 
2R
g
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