
Sl'l.:Wtdi!'ft 

. � 1� � cR"ff 'ti{� 'i@ lRT � � ffl clir � � qg=tq'{uf t1 
elc:4�1.ft\c:fct, � fcfi f.ri.t�f&d � � t 1'T SflOlltitcfi 

. (a) �o!ifcRrmu��-q��-q��cl,l�mu·cm� 
-q fcfilU T(lff ffll 

(b) ��-q �'i@fflU fcfi'llT T(lff cfiP.f1
(c) � olF@c@'tl{ ��.��'ti{ �·-;RT fcfi'llT � 'cfiJ?.f 1
(d) � ¢ � cl�PR O..cfieq191 � � � fcfilft cffg 'ti{� �'i@

'GRf fcfi'llT 1J?fT ffll
(e) � ��l"lqM �cl,l fsiMlc:4+etl "qffi��cff!��'i@'GRf

fcfi'llT 1J?fT ffl I
� � ilRT fcfxrr l1tlT q:;Jtf, W = Fs cosa 
uJID F 3fRlft@ffi, s�otU8, FotU s��q;rfflil 

{i) � 8 < 90° fcfxrr l1tlT cfjJlf � m11JI. 
{ii) � 8 = 90° fcfxrr l1tlT q:;Jtf � m11JI 

Oii) �8> 90° � l1tlT a;rq �Ollci-lq, m11JI 

l'cl (a) "M ���cm���� ��"6i'CR � 3lR � � 
1lR��i@'31Mfi@�ID11JI. 

m, 3Jlf clur �,fau 
Work, Energy and 

Power 

Chapter-6 
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� 14. � ih:J--qr,r if� � 200 -i:rrffi cfft ,:{@ � � � � 30° q;r 
• ciR@T l31T � ��-��= � ,:{@ � � m \lffifT ti cp;ff �
�if ��t? ���t'l.11 3tS4f4ifi4?

�oo�om��if������� 
��if�� i1 

ffi '@, � � m � mn ��it�� t � �

�it�m��tl 

cUclR 
�31T�������m"Git�%cftt�7JfauJ��� 
tl3RJ:��tl 

� 15. � 1'cR� �'R��'tlllJ ao ift3 �cfft,n;ftcffticfftctrr 
15 fiReif IR'�t, �icfft11'2fi"Mt� 40 �oi'Rm 3ftpfqcfft� ao% m
miftrsmfclrn;ft�Wiffiq;f���? 

ffi � q;y 3TimR (V)= 30m3 

'v@' q;y "EFltq (p) = 103 kg/m3 

� it 1R 'v@' q;y � m = V x p 

= 30x 103 

= 3 x 104 kg 
���(h)=40m 
� q;) � it tftJ GR � Tim m

W=mgh 

= 3 X 104 X 9.8 X 40 
= 1.176 X 107 J 

� q;) �it� Tim�= 15-f;r;re

= 15 X 60= 900S 
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��1'TG 
� � ll, i1IB � � � � 

= .! m_o)2 + .!rrf �)
2 

+ .!rrf �)
2 

2 2"'l2 2"\2

1 mv
2 

1 mv
2 

=0+--+--
2 4 2 4 

mv
2 

4 

� � ll, i1IB � � � � 

= .!m_o)2 + .!m_o)2 + .!mv2 

2 2 2 
1 2 

=-mv 

� � ll, ilIB-� � � � 

=�m(�r +M�r +M�r 
1 v

2 
mv

2 

=3X-m-=-
2 9 6 

� � ll, � � � � t1 � � �-q ilIB-� � 
� � m� � t (� � � � � °© � t)I 

�17. fcf;tjt���Aifrr,���30° cfiT.aR@Tf,�'1JR 
1J{�1J{, �(l•ilc:tfi.41 if"&�� B�ecfimlff �fcf; f,:r;r-q�,t, � 
�fcf;����AfciicRT�oooTt?��o{Jq;JUqft� 
��ltR�fcfi��t, 

•• m 

m JJ..· 

_'_ '" - --· ·- -

B 

� "GJiJ crr � � � cRg31T � � iiora= ��-men t m � "ijTJ 
31ltm 1l � vfIB �I 1ft Tnfi � ll, � B �'<i'ilq�I -qt�� A,� B

� ffi&l WtJ "ijTJ � � qRcJJ ti 3@:__.� � � � A �'<i'ilq�1 1l 31T 
vf@J t � � B, �A� "ijTJ � � m vf@J t1 3@: �A��

����I 
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� 18. fcfiffl"ffifcn��qi) � ���'lJlJTfl �"ffifcncf>'t 
� 1.5 lft t m f;fi:;@1:r � 'ti{ 31A 'ti{� cf>'t � cp;JJ '-"1ft? "lJW � '1JlJT t
fcfi � � � q;r 5% am��� few.;� m ;jJ@T t,

0 .---r-___ 1._5 _m ___ ,_

1.5m 

B l
.
.
·
· 

....... ·a·
····

···
· 

���=1.5m 
A������=mgh 

A 

vJq ��A�� B� 3ITT vr@J t �����ii 
� m vITTfl t � � � q>J 5% qrg q>J � "ij; � � m vr@J t1 

�B���=�A���q>J95% 

.:!.mv 2 = � x mgh 
2 100 

-✓�2 x- 9-5-xg-h -✓19 98 15V- ---- -X . X .  

100 10 
= 5.28m/s

� 19. aoo fclim � ctft cfilf �, 25 fcfim � q;r GIRT� i1{ fcfim 
Ettfo1<f�d �'ti{ 27 fcfiift�qft Q_cfitt'1H �-e�fl ���Gllt-q 
��-e�0.05 �qft�� f.lcficlcfi(���'tt{fuR�t, � 
q;r GIRT� iR � � � cf>'t � cp;JJ mift? 

ffl tcJq>JiJRT������llfacJR�t��('f'11Tiffi.Oi«, 
� t1 tcJ "ij; � � � q>J 'ilR � � � � aRT � mm t 
vJq � "ij; � � � Ptcf>t1cf>'( � ciJ1Tcft t tfir � � 'cf>)t iffi.O c«, arrcrft@ � 
mm tam:����� m-a)it1 

� 20. 0.5 fclim�q;J�cf;UJ V = ax3f2 ����l'lftrcfi«lrt� 
a= 5 m-112s-1 ti x= 0� x= 2lft�� fcl,(lr.llq.j -q�'i@61'(f�'1J?JT'cfil?f
fct@;n1111J? 

't'ff � q>J � (m) = 0.5 kg 

� q>J � (v) = ax312 
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�.a= 5m-112/s

X = 0, 'CR � qiJ ctrJ

V2 = 5 X (2)312 m/S

<f>Tlf-��"$� 
� l'flfr cf>Tlf = 1lfm;r � 1t �

1 2 1 2 = -mv2 --mv1 
2 2 

= .:!.m(v� -vr) 
2 

= .:!_ X 0.5 [5 (2312 ) -(0)2 ] 
2 

= .:!_ X 0.5 X 2.5 X 23 

2 

= .:!_ X 12.5 X 8 = 50 J 

� 21. � qq�-qcf<f,, *�,�A*�� �1mtf �t'I 
(a)�� V � "ij' � * � q-q "ilWffl t 'ffl t � 'q � ¢ 'q'Jffl �
q;r � � l?111J? (b) � qfi �ff� mift? (c) -i:fR � fct; qq�i:lffl
� qfi 25% ff cfil � ff -q "4HtRd cfi\ � f1 � A=30m2 am
v = 36 kmh-1 am� 'q;f � 1.2 kg m-3 f 'ffl � � � 'q;f � 
�I
� (a) � � qq;i=qcfc61 � � � WIT q;J 3TimR = Av

t � 1l 1FA' "q'cfc6I' � � � WIT q;J 3TimR = Av x t
:. t � 1l qq;i=qcfcGI � � � WIT q;J � 

m= Avt xp (·:� = 3TimR x�) 
= Avpt 

(b) WIT c#r 1lfm;r � = .:!.mv2 = !Avpt x v2 = .:!.Av3
pt 

2 2 2 
(c) � � = � c#r 1lfm;r � q;J 25%

E = � x !Av3
pt

100 2 

= .:!.Av3
pt

8 

:. qq;i=qcfc61 aRT � � � = � = .:!. Av3
pt = .:!. Av3p

t 8 t 8 
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Qq-1�� � � am JRrq � l1m � q)J �
A= 30m2 

WfJ cf)J trJ (v) = 36 km/h 
5 = 36 X - m/S = 10 m/S 
18 

� cf)J � (p) = 12 kg/m3 

� 'Wffi = _! X 30 X (10)3 X 12
8 

= 4500W= 4.5kW

(·:1 km/h= 
1� m/s)

� 22. � ollfcRr � cfilr � '$ � 10 fcfim � cit 0.5 ift q,'t � <1q;
1000 'ifRoo@Ttl llR�fcfi�'ifR�q;)��-ij� �� �
m�t, 

(a) cffl" !&<itqlcfiffo1 'i@' '$ fcw.; fcfitRT cf;flf cfi«fT l?

(b) � cmT 3.8 x 107 J � 1ml Fcfid!Ul'1 � cfi«fT "ffl' '1fi" fcf; 20% � q,'t
��"llffilq;�-ij�m�tmcffl"�cmr�cf;{�?

ffl �m=10kg

�h=0.5m
�qi)���(n)=1000

(a) �"c«1'���7Pnffl=nxmgh
= 1000 X 10 X 9.8 X 0.5
= 49000J

(b) ma � cJm am <ft ll<fi � = s.0 x 1 o7 J
ma� cJm am <ft���

=��q;J20%
= � X 3.8 X 107 = 0.76 X 107 J/kg

100 
c.lITTffi am lfm7T � � cfm = 1 ? X 49000

0.76 X 10 
= 6.45 x 10-3 kg

� 23. 'cfiTt 'tlftcm 8 kW �-llfcffl 'cfiT � cfi«fT t1
(a) fcl;m � � 'q'{ � � � c:fRwfi • � q,'t om@ �

200 Wm-2 t1 � � � 'cfiT 20% 'IIJ1T �lit<Mcfi � � -ij �q,�fta
fct;?rr � � t ffl 8 kW q,'t � � '$ � � � q,'t
a:tlcf�lic:fidl M?

(b) � �cf>'t��� itcRcfftffif� ���I
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tnwf � � � '3'TlIT1T � � llfcffi (P) = 8 kW 

(a) � crtifi ��'CR 3'f1tl1ml � � =200W

� crtifi � � � � � =200x_gQ_W
100 

=40W 

:.8 kW�������= 8kW
40W 

= 8000 = 200 m2
40 

(b) ��2som2���1WJ�ua��t1

� 24. 0.012 kg �qft�� 70 mis qft �":q@"ij'�� 0.4 kg

� 'ij;� 'ij; �"ij'��'ij; llJqSJ� 1t fe((jqjq{¾j -q oil� ti
�cfillJcr��'fflUl;RT�1PUt1 ��fcn��� 
'ijq;�oofflt?�-q���qftllPlfq;Jlft��I 

� -rm;ft cf>T � (m1)= 0.012 kg 

-rm;ft cf>T � � (u1)=70m/s 
� � � cf>T � (�) = 0.4 kg 
� -q � � � cf>T � (u2) = O 
lJRT -rm;ft � � � � cf>T � v mis t1 
m m-&TUT � � � �. 

(-rm;ft + �> q>J � � � � m
= (-rm;ft + �> "q;J � � � � m

m 1 u1 + m2 u2 = m 1v + �v 
0012 X 70 + 0.4 X O= 0012 X V + 04 X V 

0012 x70 
V=---

O4+ 0012 

=2.04m/s 
lJRT � cf>T � -rm;ft � � h � � t
� � 'ij) PWtij�i'< 
� � 'tR (-rm;ft + �) � � � 

= f.rJ.@1{ � 'CR (-rm;ft + �) � � � 
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2.04x2.04 

2 X 9.8 

= 0212 m 

�-q��=��-q-q;Jft 
= � � � � � - (-im-fi + P) 

�3ifaJJ�� 
= .!m1u� - .!(m1 + �)u2 

2 2 

= _! X 0.012 X (J0)2 
- _!(Q.012 + 0.4) X (2.04)

2 

2 2 

=29.4-0.86 
=2a54J 

= 2a54 cal
42 

= 6.8cal 

� 25. � EttfUj(fud ofr.@'tltr, ���cfft� �t, aftt�cfftG@q;iJ 
t, 'fiFs A 'tit� 'ti �A��� 'tit�-�� q;) �<li-tli:i(-€11 � � 
� � t (ffi) I �-q ��-\ft� 'tit��?� t cm'� °wt 
';:f@��? olITT§lll�I � 81·= 30°, 82 = 600 aftt h = 10m �tm$ff
't«'fflcfit';:f@��IDU��if �lN;��f? 
� lfAT AB� AC t-14°1-<ftd GT 3TAcf cR't vi) jf;lffi: 81 � 82 cffllJT 1R � ti' AB
��t� AC��tl' 
lfAT GT m1 � m2 � 'ij) GT � �'<iiilq�T � � � 31R � � 
<1Rat1

A ···································

r 
h 
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�<IVif� WA��� A=10°1ft 
���"CR\?.RWq;mcf;ffi�I 

(i) � <J;J 1lR (mg) vi) \iiE<IM"<d, � cf>T q;m cfRm t 3fCA � �
� � mg case� � � mgsin8 'ft fct� "ID \ij'@l t1

(ii) � � vi) "ffi-1 � � t1
'iJRT G) � � � cfcp 'tf§iA � � V1 � V2 ti 

����� 

� � 'f{ q;l\) = � � 'f{ cf.e 
� lRVR��. m1gh=.:!.m1vf m v1=../2gh 

2 

� lRVR � �. �gh = .:!.m2v�
2 

m V2=../2gh 
a:@: V1 =V2 =.,/2gfi 

� 'CR\?R� "ij1T ���I�� 1TM�� ��TiJIGffia ��ti

� a1 'di.fr a2 � � � ttRUT °ID 'ffi � 1lR � � � st>+m: mg cos81
'di.fr� cos 82 m1T 'di.fr 1lR � � � � � � R1 � R2� aR1
��ti 

� W � � � m1{} sin81 � fn2!J sin82 t vi)� q\} 31R q;m cf;ffi t1 �. 
t� �i{ffi �q;wuJ � 1'Jfct cpffi t

m 

m..a1 = m11 sin81 

a1 = gsin81 

m�2 = Tn2!JSi� 
a2 = gsin82. 

82 = 30° and81 = 60° 
a1 = g sin30° = g x .:!. = !l.

2 2 

a2 = gsin60° = g x ..fa= gv3
2 2 

a2 > 81 m a2 > 1 
81 

1'Jfct cGI ,a4lcp'(Oj fl, V = U + at � V = 0 + at
� = 0 � � � �"<i'fjqit'!4j 'ft t}

V =at 

m a = � 

�� � � � � "ffi-1 w lJ§im f �WT� t1
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� iW:JrRIRI qff � � cfi/ ffcfif # w Vc/i � � � tffc4t "i[f?T�cWZf t-cWZT 
� # M 'ffRR" q;<lf t-� w-� ffl r); ft.Iv� Tf7ff en/ "lll! 
q;<lf � c);- W1f W vfRT uf1rfT �I JTi1 � ufRff f fc1; "l/f! f.rutt 'fTifjfjUf 1/2 (� 
e-1. p "llT n) w Cffli q;<lf �I� "l/f! � � "llT S:olJ'll➔·<"@d "llT (� �
�7//rgWTT#)"QWif;f��qilf�:ir?vh'frcilt-WTP-T�w
� 'filRn cfj«fT ti � 7//r -gffm �Idilxn iW WPW t n ➔ p + e- + v

ffl �����.n➔p+e-

lJFITlfl�"if��amtl 

---��=�qjJ�-�q�qjJ�
����t��cGr����l3Rl:��M 
� <JT M � "ij) �Ti� mre.� � q;r 'tQtelct>-<01 � � �, 
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