
A1'�1d� 

� 1. ���11@*�--e-�-q�cfitwrqtJ����
�t? 

(a) ca�*�faAr��*����I
(b) ��'t{?.f't(t�,fflTW�ollfcRJ*-a;tf{���I
(c) �-e-���-e-���q,'}-���I
(d) ��*�-e-��fim��I

� M 1fi �cm�� lfAT uJT � t � � � tfll �. � � 
fctJJTan � � 1l � � t1 

(a) �GT�������'q('f�t. ��t�
� � � �� tR � t, are:� cm�� m
uJT � t1

(b) � ffi � � tR � "'i@'T � cZlfcffi � \ntR � ti ciffcffi, ffi
� � � � � � � � � t1 are: cZlfcffi � m IDxT

tfll � 7tf � ffscJ � t1 are: m q;) � � � fflffi t1
(c) � (d) 1l tfll � 7tf � � � ";J"@ t 3ffi: � � � 71G
� fi:t>t1e1cf>-< fl'rt � q;) � � ";J"@ m ufT �, 

� 2. ca� A er B 31tR'�O i�� 31tR-31tR�sntm: P� Q
cfit�wt, ��-� (x-t) mtfi'ffi'q��,, ���-qlfflt 
�fcl�tt1cif� X 

Q 

p 

tl'(C'1 � 1l 1lfa 

Motion in a Straight Line 

Chapter-3 
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v
i
= 500km/h 

V
g 

= -1500km/h 
Vo = 0 

v
i 
-v

0 
= 500- 0 = 500km/h ... (i) 

Wf����"ijj��"ifffi 
v

g 
-v

i
= -1500km/h (� t) ... (ii) 

� 3TR qrc,fi 1"ffl q;J 'ijTT V
g 

� � q;J 'ijTT V; � fcltR@ � 1J ti

tt4'cf>-<01 (i) � (ii) cffl � 'CR,

(v; -v0) + (v
g 

-v
i
)= 500-1500 

v
g 

-v0 = -1000km/h
3IB: WI� iRn � *lffct> "ijj �� "ifffi 1000 km/h, ti -ve � � JIGff@ � 
t � 1Rfl � � "ifffi, � � � Tffcr "ijj fcltRm � 1l t1

�6. ��"t{{�qi'R"126kmfhqft���Wt1�2oomqft� 
°t{{ -oq;- W:fT '1ffilT ti q;Jt � � cfil Q_qi�i-lH � � � � f;\ct,l�Q.1 qiR" cfil 
� if fcficRr � "WIT? 

lft-1 "cf>R q;J � 'ijTT (u) = 126 km/h 
5 =126x-m/s

18 

= 35m/s 
"cf>R q;J 3ffealr 'ijTT (v) = 0 
"cf>R affi cfli � 7Jt � (S)=200m 
Tffcr "ijj � � �. v2 =u2 + 2as 

v2 -u2 

a=--
2s 

= 0-( 35)2 

2 x200 
-35x 35

400
= _ 49 m/s2 

16 
= -3.06m/s2 

"cf>R q;J � = - 3.06m/s2 

Tffcr "ijj � tt4'c6-<Ui �. V = U + at

v-u
t=-

a 
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= (0- 35) 
(-49/16) 

= 35 X 16 

49 

5 X 16 80 =--=-S 
7 7 

= 11.4s 
3ffi: cf>Ram� lt�7Tm� 11.4stl 

� 7. �{WIIUS'-4i A cil' B����72km/h cf>1 l(c6�'1H ��� 
mq-qT.@'ffltl �� 400 m �tam:� A� B� mt1 BqiJ 
�A �3lm�':qfflfflt�Im/s2 �cqfurcnfflr'tl � 50s�ciflGB'qiJ 
111t A��� mm�tm-ey;if �� 011<f�q; �fcfrn;ft tit? 

i:flrf���� 

u A 
= u a = 72 km/h 

5 =72 x-m/s
18 

=20m/s 
� A am 50s ltcflf � 7Tt �

SA =UA Xt 

(--- 1 km/h= 
1

� m/s)

(��Tffa°ij,�,�=�x�} 

S
A 

= 20 X 50 = 1000 m 

� B am 50s i1 tflf � 7Tt �
1 2 Sa = uat + -aat 
2 

(��acqfuf"Tffa��t) 
Sa = 20 X 50 + ]_ X 1 X (50)2 

2 
= 1000+ 1250 
=2250m 

<wlT �Wil�4) ij> ffi � ��=Sa -SA = 2250 - 1000

= 1250m 
aR� 
J:l"RRl ll <wIT �e1•il�lfi W'iR � � � � �I � B, 1 m/s2 "ij) � � � 
� 50 s it� AcJ;)trR�tl 
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:. �<'1'11�41 � � c6t � � = � a� 50s � 1m/s2

� "fl ml c6t "1Jf �

=Ut + .!at2
2 

= 0 X 50 + _! X 1 X (50)2 

2 
(·: GFtl � � "ifIB "fl � � � � tTfa cJR � l are: � a c6t � A �
ffilff "ilIB vfil � cqfuJ t'Tfa � � t, � � urr � t1)

= 1250m

w.t8. �-����'tf{qiR"A36km/h�t��tl��cfit 
fcm@�-q��cfiRBcJC�t�cfit� 54km/h t, q;JtA clef; 
��l1�1511T��AB�AC �'iRliltf�-e);if lkm't,qiR"B 
cfif��Ff'OPlcfiffll"t'f%q;JtC�cfiRA cJq;��·'qfflltc(WcfiRA t
onrt'��l��t���ctiR"B'ififfcmRT���t? 

(UA ) = 36 km/h
5 =36x-m/s

18 

= 10m/s

[

1 km-r- 1 km

] ruA 

B ua uc c 

(·: 1 km / h= 
1
� m / s)

u8 =Uc = 54km/h = 54 x _§_mis= 15m/s
18 

cpR A � ffilH cpR 8 c6t "ifIB
U BA = U B -U A= 15 - 10 = 5 m/S 

<PR A � ffilH <PR C � "ifIB
UCA =Uc -UA =15-(-10)=25m/s

<PR A�q,R8���� =1km=1000m
cpR C �(AC= 1000m) � cflT ffl � tif11T �

t= � 
q,RC�q,RA���

= 1000
S =40 S 

25 
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s = ut + .:!.at2 

2 
1 2 S =Ua,4' + -at
2 

1000 = 5 X 40 + .!a X ( 40)2 

2 
.= 200 + 800a 

800a = 800 
a= 1 m/s 2 

3IB: cJ;R B cf>) 1 m/s2 'ij> cWJT � tclfta � �I 

�9. �";J1T{Aq'B��'@U'CJU�-�'ij'�lam�T�� 
�.�cRtJ;��ll �cqfc@�'ij' 20 km/h cfft�'ij' A 'ij' Bcfft

cRtJ; \lfT@ ,t 31R � � 'q;{ffi t fcl; � 18 � � � �� � TJ@qft 
mTJ"qo?.ff � 6 ���fcrcR@q-ij� ti� �T fctitRT t
���'lR�� <�-i:nf.rQ:> 'ij'�t? 

� lWl'l��cCr�=v
b

km/h 

·a

� fflR cCr � = 20 km/h 
(a) ufif 1ffl � fflR ct\) "1fil ct\) � -ij � l (A � B � -m-)

� cCr � fflR ��&l �=V
b-Ve =(vb 

-20)km/h
iffi" � fflR cf>) � 18 min "ff � t1
:. � ·tPMid:m1 'it iffi" GRl � fflR � �al a<I cCr �- � 

18 = (vb -20) x -km ... (i)
60 

� � � iffi" T min f{fG � ti 
:. tffi" GRT T min 1t � cCr 7Jt � 

� (i) am (ii)�. 

T =Vb 
X-km ... (ii) 

60 

18 T {V
b 
-20) X -= V

b 
X -

60 60 
-20-v

b 
x TVb ---

18 
... (iii) 
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(b) ulll tffl � � � � � fitq& h � � l (B t A� 31R)
B� A� 31R3TT�cffi'����ffi&t"ifra

= (vb + 20)km/h
iffi � 6 min "It� fflR ���ti
3@: � ·M4id-<lcl 1i cm' &RT� fflR � ffi� tf4' � 11t �

6 
= (vb + 20) x -km ... (iv) 

60 

iffi am T min "It 'tf4' � 11t � = vb x I... km ... (v) 
60 

� (iv) cf (v) �, 
6 T 

(Vb + 20) X -= Vb X -
60 60 

T vb + 20 = vbx-
6

� (vi) cffl � (iii) � 1lT1T ffl' W, 
Vb + 20 = 18 = 3
Vb -20 6 

vb + 20 = 3vb - 60 
� 

�� 
2vb = 80, vb = 40km/h 

vb cffl l{Ff tPtlCf>-<01 (vi) "It � W,

( 40 + 20) = 40 X T
6 

60x 6= 40x T

T= 360 = 9min
40 

... (vi) 

�10. ���1Rr.fil'a;tR'cfitamaud1-'iic;fi�29mls�'q)cfifflt, 
(a) � qft 'a;tR' qft am llffr * � � qft q cp.{f mift?
Cb> � llffr *����*WT ci � cF-1T �?

(c) 1R'$��'tR�cf�cfil x=Oci t
0 

=0� ��
'cfit am'cfitQcfil x 3W'cfit �Q�I �qft�qftq�qft
am11@ *��,WT q � * � 'i@ll1:lfl

(d) ��clcfiifG��t���'$�ifG�'$m-q
� mmt? [g = s.sm1s2 ��'q;J�-;pfU'lft11

� {a) 71G :Jmtl � 3IB1IB � cJR � t, 3@: � � � � � � 
31R, � � � � "It t1 

{b) ����w��Etf��. �� {9.Bm/s2) � 
����31Rtl 
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(c) � � � lR �er� q;) X=Om clllT to =OS clllT �
� � 31R � � q;) X-3m � � � 'f) ail,
�cfi\31R1Jfi!r�"11Pr
��
� -:fi.Oiit't cp 

ciR'UJ�. 

� • 3IR 1JFcr � "1IPI
��
��
tiRUJ�

(d) 1'Rl'lfGh��act>�act>�\ifRfttl
-ilG "cf>T � � (u) = 29.4 m/s 

g = 9.8m/s2 

� � lR -ilG "cf>T � � (v) = 0
Tffcr � 'ti4lcf>'<0i fl, v2 = u2 -2gh

0 = (29.4)2 
- 2 x 9.8 x h

� h = 29.4 x 29.4 = 44.1 m
2 x9.8 

'fl: '1Jftt � 'tia:flcf>'<UI �. V =U - gt

0 = 29.4 - 9.8 t 

29.4 � t=-=3s
9.8 

���uJR"ift'PTT�-arcf;��31A"ift¥J��iRTiR 
�ti 
... -ilG � � � q'fCffi � "if 31A "if t'PlT � 

=2t=2x3=6S 

JN.:r11. ��111t�"clij�t�•cfiRUT"ifflffl�q��� 
� fit; cl� t � �, l(cfifciaflq Tlffr-q � qiUf cfit 

(a) �'511l�1fl'�"tlt1ft���ffl'�·t1
(b) �1fll�"tltlft���l)-�t1
(c) ��1T"ffl��1'°1fll1Rl�I
(d) ��lft'��,1fft���1TI

�(a)�.� M � q;) ���·31N 'W<M \jf(tfT t m � �

��lff���m�t. -wg��"cf>R"UT\fficf>TciRUT, �� 
�effliR���a1N�t1 
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(b) �. � � q;) � � � -q 'tfh.r· "ij; � -q -qft1fl'fi@ ffl t1
'lITG � � t m �cpl���. am:� 1ft � �I 

(c) �. 'lITG �cf>UJ � � �-q � � � 7Tfa ciR � t � �
� 1ft � � � qR011+N-q'(i;Q ����I

(d) �. 'lITG � � rBl 3lR � � � � � '3>CR rBl 3lR
� � 11G rBt � � cf>i:r � vmfi t, � \RI' "CR��
�ti
�. 'lITG � 11G 't<Rbtal'{4cf> � � 3ffi1ffi � f1'R � t � �
� t � 11G rBl � 1ft � � � t1

� 12. fct;mifGq;) 90 m chl����ftrullr�"tl ���� 
� -ij ifG ctft � 1110 q;i:r m � ti �-11@ q;r t = o � 12 s � � 
-=q@-� m-q; �I 

� 11G cpl�� (u)= 0

\RI'� rBl �� � 11G �vJRfi t, h=90m

� g =9.8mls 2 

7Tfa � t1'1lct>..:01 :a, v2 = u2 + 2gh

v2 = (0)2 + 2 X 9.8 X 90

(11G cJ>l fcl'<!l'1lq�1 � � vJTo1 t am: � � � � t)

V = .J2 X 9.8 X 90 = .J2 X 49 X 2 X 9 

= 42 mis 
�, u=0,t =0 

7Jfa � t1'1"1ct>..:01 :a, h = ut
1 

+ .!gt; 
2 

� u = 42 mis, t = 4.28 s

1 - -- 2 90 = 0 X t 1 + 
2 

K9.8 X t 1

t
1 

= l x 
90 = 30

.
'= 428s

9.8 7 

� � cciRR "CR 11G rBr � 10% cf>i:r m vfRfr �, 

:. am: lJ!lJl{ ccfqR � iJlG 11G qij � (v
2

) = V _ !,_ 
10 

(-.-� ccfqR � 1flG 11G � �.1I10cf>i:r m vmfi t1)

= 9v

10 
9 = - X 42 = 37.8m/s

10 
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� � � � ccfRTqR h � "ijq; "6>tR mxft t m �= 11fcf � fliflcp'(0, �. 
(0)2 = (37.8)2 -2 X 9.8 X h'

� h' = 37.8 x 37.8 72_ 9 m
2 x9.8 

�t'fTIT 'tt1fli, t 2 = fg 

= l X 72.9 = 3.857
9.8 

viii' u = 37.8 mis, t = 3.857 s 
� 'fl1fll = 4.28 + 3.857 = 8.137 

� -ct,) � � aq; � 'ff �: 3.857s 'fl1fli Wfl1T ("6>tR 'ijfy;) 'ff t'fTIT 'fl1fli = � 
31A 'ff t'fTIT 'fl1fli) � � � � � � � � 37.8 mis �I 

� � � lR �'cpl�= 37.8- 37·8 = 34.02 mis
10 

� � 31R 11fcf � � t'fTIT 'fl1fli = 4.28 + 3.857 + 3.857 

=11.994s =12s 
�(mis) 

34.0 ................ .. 

4.28 8.137 11.99 t(s) 

am: � t = o s � t = 12 s � � � � ccfRfcfR � '([qi 'il"R "6>tR mxft t �
� � �'fl1fll � � 'ff JJGffia � l1<TT t1

Rr.f 13. ��F!\i=i�l't!id*�*3RR'cfll��: 
(a) fcfiffl tW4id<IM if �*-qft1:frur (�cfi"ft-�� ifi�'1flmt)

a-hfcfiffl �IDU� �* �����q,'l'��I
(b) fct;m tW-dd{l{-1 it afu@ WT * -qft1:frur oft'{ � � it � ':q@

(fcfiffl tW-tid<lcl ij � � cfil' � ':q@ cfll � � IDU �
cfil'���-�*�it qfhufEia �'1flmt) ��fcfi (a)
c1 Cb> -ey;rrit��mw�� ����t, �cfif�
q,Gf�moft? (�*�� l(cfifct&il<i 'lftr�fcri:IR�I)
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(c) (d) 

� (a) �. J11tJ; (a) � q;UJ � qct,�4)� Tffa -ct,) � � cfmTT t1 �
,ntp � � � � q)UJ �en� -ct,) Gffl � t (� t1� q)UJ � 
� P � Q � � � t2 � q;UJ � � R cf S � t) � 
��ti 

t-+ 

s 

(a) 

(b) �. ,ntp (b) � q;UJ � (!ct,�'1"1� Tffa -ct,) � � <1R � t
cfllTfcp ,ntp � f 1 � q)UJ 'ij; � ipy (+v1) cJ>'r a�- �Ollt'iqj � (-V2) 
-ct,)� - cfmTT t, � � t1

V 

(C) �, ,ntp (C) � q)UJ � qq;�4'� Tffa � lfG�� � qR � t,
� Ji1tJ; q)UJ � -:iflOjjfflqj "'qRWJ q;) � cfR � i \JJ.-.:� "iJR'l
-:iflOjjfflqj � 'ID-� ti
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t-+ 

(c) 

(d) -;,@, mq; (d) � q;uJ � � "11fcf q;) 1TGffffi -;,@ <fR � t
� mq; 1TGff@ qRcJT t fcp � t = 0 � t =t

1
� 'CJ!li � � �

� t � � t =t1� t =t2 � tJcat t, °CRg � � cpUJ "$
� � � � 'CJ!li � � � � "$ � � -;,@ tic � t1

t-+ 

� 17. ffi -q � cfi'Ul cfft Q.tfi�i-t1lt 1ffir "tfiT x-t 'ffl'qi 
�1T?:Ut1 m-q;����'aiq;mrrrfct; �cfi'Ul t < o 
*��lf@�-q � t > O*�fcl;ffi�"t{il-q

X 

1Tfcr cfi«IT t, � �, m m-q; * wm � oR@ � � �.-::::;__--.... 
"tfil��I 

o 

ffl �. mq;�������tfcl;q,UJ�t<Ot� �� 
tm it (I�� t > o "$ � qi(qe1�icf>i-< tJ!li � "11fcf qR'ffi t, cfmfcr> x-t mq; q;uJ "$ 
� � � cfTT 1TGffffi ";f@ qR'ffi t1 
m'Q> 1TGff@ qR'ffi t TTP cpl1J t = 0 � X = 0 � t � X � "$ "W!li � � ti 
�'4 m'Q>"ij)W@��'4�"ij)����fi'ffift�cfflm� 
t1 

�18. ��'tl\�ctft��30k,dh�':q@��fflf� 
�omq-q 192 km/h qif���w.%��qifcm"tR"fl�l1 �fl 
qif';f@��i50m!f!,i"�*qifqiK'qil'���%���? 
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5 = 30x-m/s
18 

= 25 m/s

"cJR � cf>R � mc;r (Vr) = 192 km/h
5 160 

= 192 x-m/s = -m/s

� � -;;ra � � (v8 )= 150m/s
18 3 

(·: 1 km/s = � m/s)
18 

�. � � � � mc;r 1ft � � t, am:�� 111TT<T1 ;:m;r
, 25 475 

v 8 = v 8 + v P = 150 + - = -m/s
3 3 

l'flaT cCJ 'tf@' � � � cCJ ffi � � i = l'flaT cCJ "'qR cCJ 'PR "ij, � Tlffi {V BT)
, 

(
475 160

) 
315 

v 8r = v 8 - vr = 

3 
-

3 
mis = 

3 
= 105 m/s

am:��� cJ>R � 105 m/s � mc;r � c<t>>l1cpft1

� 19. ffi"q���mq;�ft:ro:fcfim� ��qif�
�

a 
C 

(a) (b) (c) 

� (a) x-t lJTCJ> cf>T AB 1lT71 'RGffi"a � E x = 0, 3l� � fcmlf 1l El BC 1lT71
'RGffi"a cJR"ffi E fcp X � t � � � � � � E (� X-t lJTCJ>
cpJ � � cffl' 'RGffi"a � E) (Jeff C � � m vf@J El 'llPl CE

'RGffi"a cJR"ffi E fcp X � t � "ffil)a{ � mc;r � ereffi E � � D �

� m vf@J E � � � 1l � G>l" � � E cfcf> � El
1lT71 EF 'RGffi"a � E fcp � E � F cfcf> � t � � � �
� cnx 3fij � � 1l � � t1
� � cfij "tITl{f mcfi t vJiJ � � 1l � � � fcmlf 1l �

� q;) � M \iJ1"ffi t1 � cftcfR � � t � fctcRm � 11 ��

cf>1=f � � <lltRf � t � WT CD q;y �. WT BC "ij, � � cf>1=f
t1 "Glif � � cftcfR � � E qif � fcRriT � 1l 3TT � t1

(b) � mtn 1lGffm cITT"ffi t fcJ> � � 6'R-6'R � "ITTffi t (Jeff �
� ���cpll m vmtt t1 � �cfq� matt vfil�
�q;) ��� � \Ji1R� 31R "Q;cffl vffifl t1 \Ji1R � 3ITT Tffa
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ffl � � q;J � f.ffiR q;q mm t � � � � � 1R 

� m uJ@T t, 31iJ cfl'CRI' ·31@ � "lffl � � 3Rf1IB '!J<ffl � � 
f1'r«ft t����� � fcl"qfuf �� � i, �� 
ccfRA lR � c{R � � � 3N� q;q "ijll � � tt 

(c) "lffl JITCp llGff@ qffilJ t fcf> 1fR"Rl � etRUT � t, � � � "iJJcir � 

11fa cfR � tt � etRUT � �IR 'tf'141--d'1it'i � � � t � fitR
tJc qR "TI= � m uJ@T t � � "TI= � "iJJcir � 11fa � t1
"lffl �oil'� m-cft t \jJ"ij � "iJrc;J � 11fa qR � � � � � 

� 'tf +t4kM61 � � � � ccnmfi t \ffl � "lffl � m-cft t
� "Ti= � "iJJcir � 11fa � t,

� 20. ffi'ij�qi'OJ'qft Q_cfi�a:fl4 ll'ffl ����x-t '!lltp�ll<fl 

'ti (���'iflt'ij 3'JtJ � 14 'ij�) � t = Cl3s, 12s, -1.2 s 'tltqi'OJ'� 

�,�q���cRT�? 

X 

� amrcf 1lfa 11 etRUT a= - olx '3Jtffi! etRUT � � 3tisti4-fi14idl otTI 

h11��mor!t 

trc1 �31Jc@11ftft etRUT��GRT�"lflITt 
a= -o>2x ... (i) 

�, X � � (0 � � t � -::ff.Ujjfflcf> fTm °lffl llGff@ qffilJ t fcp etRUf 

� �. � � � � � m-cft t1 
... (ii) 

(a) � t = 0.3 s -q"'(', x -::iftOjjtiiq, � x-t JITCp q;r Gt'JA -::iftOjjfflq, t, 3ffl: 'q,UJ 

� � � "ijll -::iftOllfflq, t � wflq;-<01 (i) � � etRUT �
t,

(b) � t = 1.2 s 1R, x � � x-t Jl1tf; q;J Gt'fA � t't 3ffl: 'q,UJ 

� � � "ijll � t � 't1+t
'>
lcf>'10j (i) � � etRUf -::iftOjjfflcf> 

t,

(c) � t = -1.2 S "CR, X � t � ?ftUlifficf> ti 3ffl: 'q,UJ � � -::itt0iitiicf> 

ti X � t GFn � -::iftOjjtiicf> � � 'q,Rl7J 'tfiftcf>'1Uj (ii)� "ijll � t
� .fl4'cf>'10j (i) � etRUf � t,
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� 21. m 'M' cfi1JJ <fit ((cfifcia:ft<-1 11ftf q;y x-t lnlli � t, � cfR � 
� � 1T(( fl fcfra � -q �-� 31Ncfidq t � � � t?
� ��� ��q;y��I

x-t mQi q;r � � '8•Nid«i� ifi � '3mffi � cffl' � "q;«[J � � x-t
mq;q;r���tR3hrcJ���mti\l

� cpUJ � � � � 3 � � � t � � � � � x-t 
JITQ, q;J ��"ti cpUJ � � � 3tcRra 2 � � � t � x-t 
JITQ, q;J � � 3iffira � � � t1 
� 1 'if 2 � � x- t JITQ, q;J � � � � 3 � � -::ifivlitiicf> t, 
3@: 3iffira 1 'if 2 � � � � � � � 3 � � -::fi.Oiltiicf> �I 

� 22. ffl"qM°� (ftelt) q%° �,:@°(f"cfi'Ul'cfil��llJ"q;� 
� t1 � m;r � Mltid<Jcl ��fl � � if � � cfiT � 
�irtlr?��it���-M'? �Qqifllfcrq;l-fteltq 
��-ar.if �it v1'¥ff a %°��I A,B,C, cf D fei§atPR"�cf<-11'�? 

� v-t JITQ,q;J � � 2 �� � t 3@: � 2 �� 3frmf � 
q;J���I 
3frmf "'ifR1' � 3 � � � t � lfitf D � � "'ifR1'- 3W � � 
"'ifR1' q;J lfFr � t1 
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