
24/05/2021 hWWSV://TXeVWiRQbaQk.Zjec.cR.Xk/TXeVWiRQ-baQk/RXWSXW.hWPO?VhRZMaUkSchePe=RQ&VhRZE[aPiQeUCRPPeQWV=RQ&fQaPe=QXeVWiRQ_PaSeU&WiWOe«

hWWSV://TXeVWiRQbaQk.Zjec.cR.Xk/TXeVWiRQ-baQk/RXWSXW.hWPO?VhRZMaUkSchePe=RQ&VhRZE[aPiQeUCRPPeQWV=RQ&fQaPe=QXeVWiRQ_PaSeU&WiWOe=&TXeVWiRQV=1« 1/8

4HYRPUN�:JOLTL

��

��

theonlinephysicstutor.com

@TOPhysicsTutor facebook.com/TheOnlinePhysicsTutor



24/05/2021 hWWSV://TXeVWiRQbaQk.Zjec.cR.Xk/TXeVWiRQ-baQk/RXWSXW.hWPO?VhRZMaUkSchePe=RQ&VhRZE[aPiQeUCRPPeQWV=RQ&fQaPe=QXeVWiRQ_PaSeU&WiWOe«

hWWSV://TXeVWiRQbaQk.Zjec.cR.Xk/TXeVWiRQ-baQk/RXWSXW.hWPO?VhRZMaUkSchePe=RQ&VhRZE[aPiQeUCRPPeQWV=RQ&fQaPe=QXeVWiRQ_PaSeU&WiWOe=&TXeVWiRQV=1« 2/8

��

theonlinephysicstutor.com

@TOPhysicsTutor facebook.com/TheOnlinePhysicsTutor



24/05/2021 hWWSV://TXeVWiRQbaQk.Zjec.cR.Xk/TXeVWiRQ-baQk/RXWSXW.hWPO?VhRZMaUkSchePe=RQ&VhRZE[aPiQeUCRPPeQWV=RQ&fQaPe=QXeVWiRQ_PaSeU&WiWOe«

hWWSV://TXeVWiRQbaQk.Zjec.cR.Xk/TXeVWiRQ-baQk/RXWSXW.hWPO?VhRZMaUkSchePe=RQ&VhRZE[aPiQeUCRPPeQWV=RQ&fQaPe=QXeVWiRQ_PaSeU&WiWOe=&TXeVWiRQV=1« 3/8

��

theonlinephysicstutor.com

@TOPhysicsTutor facebook.com/TheOnlinePhysicsTutor



24/05/2021 hWWSV://TXeVWiRQbaQk.Zjec.cR.Xk/TXeVWiRQ-baQk/RXWSXW.hWPO?VhRZMaUkSchePe=RQ&VhRZE[aPiQeUCRPPeQWV=RQ&fQaPe=QXeVWiRQ_PaSeU&WiWOe«

hWWSV://TXeVWiRQbaQk.Zjec.cR.Xk/TXeVWiRQ-baQk/RXWSXW.hWPO?VhRZMaUkSchePe=RQ&VhRZE[aPiQeUCRPPeQWV=RQ&fQaPe=QXeVWiRQ_PaSeU&WiWOe=&TXeVWiRQV=1« 4/8

��

theonlinephysicstutor.com

@TOPhysicsTutor facebook.com/TheOnlinePhysicsTutor



24/05/2021 hWWSV://TXeVWiRQbaQk.Zjec.cR.Xk/TXeVWiRQ-baQk/RXWSXW.hWPO?VhRZMaUkSchePe=RQ&VhRZE[aPiQeUCRPPeQWV=RQ&fQaPe=QXeVWiRQ_PaSeU&WiWOe«

hWWSV://TXeVWiRQbaQk.Zjec.cR.Xk/TXeVWiRQ-baQk/RXWSXW.hWPO?VhRZMaUkSchePe=RQ&VhRZE[aPiQeUCRPPeQWV=RQ&fQaPe=QXeVWiRQ_PaSeU&WiWOe=&TXeVWiRQV=1« 5/8

��

theonlinephysicstutor.com

@TOPhysicsTutor facebook.com/TheOnlinePhysicsTutor



24/05/2021 hWWSV://TXeVWiRQbaQk.Zjec.cR.Xk/TXeVWiRQ-baQk/RXWSXW.hWPO?VhRZMaUkSchePe=RQ&VhRZE[aPiQeUCRPPeQWV=RQ&fQaPe=QXeVWiRQ_PaSeU&WiWOe«

hWWSV://TXeVWiRQbaQk.Zjec.cR.Xk/TXeVWiRQ-baQk/RXWSXW.hWPO?VhRZMaUkSchePe=RQ&VhRZE[aPiQeUCRPPeQWV=RQ&fQaPe=QXeVWiRQ_PaSeU&WiWOe=&TXeVWiRQV=1« 6/8

��

theonlinephysicstutor.com

@TOPhysicsTutor facebook.com/TheOnlinePhysicsTutor



24/05/2021 hWWSV://TXeVWiRQbaQk.Zjec.cR.Xk/TXeVWiRQ-baQk/RXWSXW.hWPO?VhRZMaUkSchePe=RQ&VhRZE[aPiQeUCRPPeQWV=RQ&fQaPe=QXeVWiRQ_PaSeU&WiWOe«

hWWSV://TXeVWiRQbaQk.Zjec.cR.Xk/TXeVWiRQ-baQk/RXWSXW.hWPO?VhRZMaUkSchePe=RQ&VhRZE[aPiQeUCRPPeQWV=RQ&fQaPe=QXeVWiRQ_PaSeU&WiWOe=&TXeVWiRQV=1« 7/8

��

theonlinephysicstutor.com

@TOPhysicsTutor facebook.com/TheOnlinePhysicsTutor



24/05/2021 hWWSV://TXeVWiRQbaQk.Zjec.cR.Xk/TXeVWiRQ-baQk/RXWSXW.hWPO?VhRZMaUkSchePe=RQ&VhRZE[aPiQeUCRPPeQWV=RQ&fQaPe=QXeVWiRQ_PaSeU&WiWOe«

hWWSV://TXeVWiRQbaQk.Zjec.cR.Xk/TXeVWiRQ-baQk/RXWSXW.hWPO?VhRZMaUkSchePe=RQ&VhRZE[aPiQeUCRPPeQWV=RQ&fQaPe=QXeVWiRQ_PaSeU&WiWOe=&TXeVWiRQV=1« 8/8

,_HTPULY�Z�*VTTLU[Z

;OLYL�HYL�UV�L_HTPULY�JVTTLU[Z�H]HPSHISL�MVY�[OPZ�X\LZ[PVU��

;OLYL�HYL�UV�L_HTPULY�JVTTLU[Z�H]HPSHISL�MVY�[OPZ�X\LZ[PVU��

;OLYL�HYL�UV�L_HTPULY�JVTTLU[Z�H]HPSHISL�MVY�[OPZ�X\LZ[PVU��

;OLYL�HYL�UV�L_HTPULY�JVTTLU[Z�H]HPSHISL�MVY�[OPZ�X\LZ[PVU��

;OLYL�HYL�UV�L_HTPULY�JVTTLU[Z�H]HPSHISL�MVY�[OPZ�X\LZ[PVU��

;OLYL�HYL�UV�L_HTPULY�JVTTLU[Z�H]HPSHISL�MVY�[OPZ�X\LZ[PVU��

;OLYL�HYL�UV�L_HTPULY�JVTTLU[Z�H]HPSHISL�MVY�[OPZ�X\LZ[PVU��

8�����H�(i) ;OL�THQVYP[`�VM�JHUKPKH[LZ�^LYL�HISL�[V�KLZJYPIL�[OL�Z[Y\J[\YL�VM�NSHZZ�PU�[LYTZ�VM�WHY[PJSL�HYYHUNLTLU[��5LHYS`�HSS�VM�[OLZL�JHUKPKH[LZ�\ZLK�[OPZ�WHY[PJSL�TVKLS�[V�L_WSHPU�JSLHYS`�^O`�NSHZZ�KPZWSH`Z�SP[[SL�WSHZ[PJ

KLMVYTH[PVU�ILMVYL�MYHJ[\YL��0U�TVZ[�JHZLZ��JHUKPKH[LZ�YLMLYYLK�[V�[OL�SHJR�VM�KPZSVJH[PVUZ�^P[OPU�NSHZZ�HZ�ILPUN�[OL�THPU�MHJ[VY�ILOPUK�[OLYL�ILPUN�]LY`�SP[[SL�WSHZ[PJ�KLMVYTH[PVU�

(ii) 5LHYS`�HSS�JHUKPKH[LZ�^LYL�HISL�[V�JSLHYS`�L_WSHPU�[OL�MYHJ[\YL�TLJOHUPZT�PU�NSHZZ��4HU`�JHUKPKH[LZ�\ZLK�JSLHYS`�SHILSSLK�KPHNYHTZ�[V�Z\WWVY[�[OLPY�HUZ^LYZ�

(iii) ;OL�THQVYP[`�VM�JHUKPKH[LZ�^LYL�HISL�[V�L_WSHPU�JSLHYS �̀�\ZPUN�PKLHZ�VM��JYHJR�WYVWHNH[PVU���OV^�[OL�WYVJLZZ�VM�THRPUN�H�JHY�^PUKZJYLLU�PZ�KLZPNULK�[V�THRL�P[�TVYL�KPɉJ\S[�[V�IYLHR�

ThiZ cVmmen[ VYiginall` YefeYYed [V X\eZ[iVn �� Vn WaWeY ��������������������

��

(i) 5LHYS`�HSS�JHUKPKH[LZ�^LYL�HISL�[V�ZOV^�[OH[�[OL�NYHKPLU[�VM�[OL�NYHWO�^HZ����.7H��*YLKP[�^HZ�UV[�H^HYKLK�OV^L]LY�[V�JHUKPKH[LZ�^OV�KPK�UV[�JVU]LY[����Z[YHPU�[V�H�Z[YHPU�VM�������I�

(ii) -L^�JHUKPKH[LZ�^LYL�HISL�[V�JHSJ\SH[L�[OL�^VYR�KVUL�PU�Z[YL[JOPUN�[OL�HSSV`�[V�IYLHRPUN�WVPU[��;OVZL�^OV�H[[LTW[LK�[OL�JVYYLJ[�HWWYVHJO�VM�JHSJ\SH[PUN�[OL�HYLH�\UKLY�[OL�NYHWO�VM[LU��LP[OLY�MVYNV[�[V�T\S[PWS`�[OLPY

HUZ^LY�I`�[OL�]VS\TL�VM�[OL�J`SPUKLY�VY�TPZJHSJ\SH[LK�[OL�]VS\TL��;OL�THQVYP[`�VM�JHUKPKH[LZ�PUJVYYLJ[S`�H[[LTW[LK�[V�JHSJ\SH[L�[OL�^VYR�KVUL�I`�ñ���Z[YLZZ���Z[YHPU��\ZPUN��PU�TVZ[�JHZLZ��[OL�TH_PT\T�]HS\LZ�VM�Z[YLZZ�HUK

Z[YHPU�NP]LU�PU�[OL�NYHWO�

(iii) ;OL�THQVYP[`�VM�JHUKPKH[LZ�^LYL�HISL�[V�KYH^�[OL�Z[YLZZ�HNHPUZ[�Z[YHPU�NYHWO�MVY�HSSV`�)�

�P]�(I) *YLLW!�4HU`�JHUKPKH[LZ�^LYL�HISL�[V�NP]L�H�JVU]PUJPUN�L_WSHUH[PVU�VM�JYLLW��;OL�THYRPUN�LTWOHZPZ�^HZ�WSHJLK�VU�[OL�RL`�WVPU[Z�VM��[PTL���NYHK\HS�ZSV^�SVUN�[LYT��HUK��L_[LUZPVU���KLMVYTP[`�Z[YHPU�Z[YL[JO��

5LJRPUN!�(NHPU��^LSS�HUZ^LYLK�I`�[OL�THQVYP[`�VM�JHUKPKH[LZ��;OL�RL`�THYRPUN�LTWOHZPZ�OLYL�^HZ�VU�KLZJYPIPUN��[OPUUPUN���YLK\JLK�*:(�YLK\JLK�KPHTL[LY��VM�H��ZLJ[PVU���SVJHSPZLK�YLNPVU�WVPU[��VM�H�TH[LYPHS��(

ZPNUPÄJHU[�TPUVYP[`�MHPSLK�[V�NHPU�[OPZ�THYR�ILJH\ZL�[OL`�KPK�UV[�YLMLY�[V�H�ZTHSS�ZLJ[PVU�YLNPVU��*VU]LYZLS �̀�THU`�JHUKPKH[LZ�KPK�WPJR�\W�[OPZ�THYR�[OYV\NO�H�^LSS�KYH^U�KPHNYHT�

(II) 5LHYS`�HSS�JHUKPKH[LZ�KYL^�[OL�ZHTL�ZOHWLK�NYHWO�MVY�HSSV`�*�^P[O�H�Z[LLWLY�NYHKPLU[��[O\Z�NHPUPUN�[OL�ÄYZ[�THYR��-HY�ML^LY�JHUKPKH[LZ�YLHSPZLK�[OH[�[OL�TH_PT\T�Z[YHPU�YLTHPULK�H[�����HUK�MHPSLK�[V�WPJR�\W�[OL

ZLJVUK�THYR�

;OL�THQVYP[`�VM�JHUKPKH[LZ�^LYL�HISL�[V�KLZJYPIL�[OL�WYVJLZZ�VM�^VYR�OHYKLUPUN�PU�[LYTZ�VM�YLWLH[LK�OHTTLYPUN�VM�[OL�TL[HS�SLHKPUN�[V�H��[HUNSPUN��VM�KPZSVJH[PVUZ�SLHKPUN��PU�[\YU��[V�YLK\JLK�WSHZ[PJ�KLMVYTH[PVU��]�

theonlinephysicstutor.com

@TOPhysicsTutor facebook.com/TheOnlinePhysicsTutor




