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PROGRAM CODE : HNGU1054
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1UV1WX1YZ[1\]\*̂_̀ ầ _̂bc_̂defg̀gbhbiĵif̂gk̂fdkèibfl̀hbakm̂knnbobklihĵ̀ lm̂k̂nnkoibpkhĵ̂nfêi_k̂̂khkp̀iblĉhk̀elkea1q1YZ[1

rXX[sYtuv1w[xytz[{[sYX1|}z1uvv1~uYZ[{uYt�uv1�zu�Yt�uv1ts�vy�ts�1~W��W�1�zu�Yt�uvX1}|1~uYZ[{uYt�uv1Xy��[�YX1uz[1uX1

ys�[z�?

��1~uYZ[{uYt�uv1�u�}zuY}z�1ts�ytvY1�tYZ11Xy||t�t[sY1sy{�[z1}|11�}{�yY[zX1�1uX1�[z1YZ[1XYy�[sYX1[sz}vv{[sYX1us�1
YZ[1sy{�[z1}|1�zu�Yt�uv1�uY�Z[X�1us�1~W��W�1�����Wwr1�tYZ1�uXt�1z[xytz[{[sYX1|}z1YZ[1~W��W�1

�zu�Yt�uvXV1

��1~uYZ[{uYt�uv1�u�}zuY}z�1ts�ytvY1�tYZ1�zu�ZXq1�ZuzYXq1�ztsY[zq1�Z�Xt�uv1~}�[vX1�1Y�}1�t{[sXt}suv1uX1�[vv1uX1
YZz[[1�t{[sXt}suv�1�1�tzYyuv1~}�[vX1�1�t�Z[z1�t{[sXt}suv11�1�}{�yY[zt�[��11us�1�uXt�1z[xytz[{[sYX1|}z1YZ[1

Xu{[V1
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§̈̂ +aaklib̀ĥ.k©ªbek«klînfê,̀ i_k« ìbòĥ\f«dªikê¬̀gfèifej­̂̂

�t�1WYv[uXY1�s[1|yvv1Yt{[11�}{�yY[z1��[zuY}z1Zu®ts�1{uYZ[{uYt�uv1u�tvtY�1Y}1zys1~uYvu�1�}|Y�uz[11us�1z[vuY[�1

�}{�yY[zt�[�1~uYZ[{uYt�uv1�zu�Yt�uvV1
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,-../0012/$3/4125612/07$,89/$065:;54;$4/0-<60$=84$:
6>
$;/4125612/07$?/1@:16AB0$C>/84/9$

5:;$160$/D59E</0F$G5-.>HB0$I/5:$J5<-/$C>/84/9FC5H<84B0$C>/489$KL16>8-6$E488=M7$E8L/4$0/41/0$8=$

01:D7.80D7/
D
FI5.<5-415:0$0/41/0$5:;$160$/D59E</0FNDE5:018:$8=$ $ $ $

%&'#�O��'+��P���� +�$ $ $ $ $

Q/;-.618:$=849-<5$ 7$ 7$ 7$$97:RSF$$

$
TEE<1.5618:$8=$;/=1:16/$1:6/U45<0$68$K5M$,-995618:$8=$6>/$0/41/0$K@M$Q/.61=1.5618:$
K.M$,-4=5./$5:;$28<-9/$4/28<-618:F$
%&'#�V�$$
K5M$J/.684$5:5<H010$W$0.5<54$5:;$2/.684$E48;-.6$8=$6>4//$2/.68407$E48;-.6$8=$=8-4$2/.68407$
4/.1E48.5<$2/.68407$2/.684$;1==/4/:615618:7$U45;1/:67$;12/4U/:6$5:;$.-4<F$$$

K@M$X8<54$.8Y84;1:56/07$0E>/41.5<$5:;$.H<1:;/4$.884;1:56/0$5:;$6>/14$4/<5618:0F$$$
%&'#�Z���[����\�� +���+)��]̂�+)����+)��+�� )!��� +�� �� +�� �)���$$
K5M$�[������E<5:/$0/.618:$8=$0E>/4/7$1:6/40/.618:$8=$6L8$0E>/4/7$1:6/40/.618:$8=$0E>/4/�5:;$<1:/7$
E8L/4$56$5$E81:67$65:U/:6$E<5:/$5:;$:8495<F$X<5:/$8=$.8:65.67$5:U</$8=$1:6/40/.618:$8=$6L8$
0E>/4/07$.8:;1618:$8=$846>8U8:5<16HF$$$

K@M$� +���+)��]̂�+)����$$
3/=1:1618:$8=$.8:/72/46/D7U-1;1:U$.-42/7$U/:/4568407$/_-5618:$8=$5$.8:/$L16>$5$U12/:$2/46/D$
5:;$5$U-1;1:U$.-42/7$41U>6$.14.-<54$.8:/$L16>$U12/:$2/46/D7$5D10$5:;$0/91$2/461.5<$5:U</F$$$
3/=1:1618:$8=$5$.H<1:;/47$/_-5618:$8=$5$.H<1:;/4$L>80/$U/:/456840$1:6/40/.6$5$U12/:$.8:/$5:;$
54/$E545<</<$68$5$U12/:$<1:/7$/_-5618:$8=$5$41U>6$.14.-<54$.H<1:;/4F$$$

K.M$G8:.81;W$,65:;54;$/_-5618:$8=$/<<1E081;7$>HE/4@8<81;$8=$8:/$5:;$6L8$0>//607$N<<1E61.$
E545@8<81;$5:;$>HE/4@8<1.$E545@8<81;F$$

$
�̀*���+���a  b��$
KcM$31==/4/:615<$G5<.-<-07$@H$,>5:61:545H5:F$$$
KdM$e:6/U45<$G5<.-<-07$@H$,>5:61:545H5:F$$$
KfM$J/.684$T:5<H0107$@H$I-44H$QF$,E1/U/<F$$$
KgM$J/.684$T:5<H0107$@H$34FhF,FQ5L567$,TQiX$j,kS,7$3N?le$$$
KmM$e:648;-.618:$68$J/.684$T:5<H0107$n1=6>$N;1618:7$@H$l/44H$nF$352107$T46>/4$3521;$,51;/4$$
$

� !������o���"#����$
%&'#�����'+�� )!��� +�� �pq��̂�!��+P�� �[!�����+���� �[!����̂�r ��� �]s�
K1M$,19E</$.5<.-<5618:$6>48-U>$ND./<$7K111M$t45E>1.5<$X4/0/:65618:$8=$C41U8:89/641.$=-:.618:07$

e:2/40/$C41U8:89/641.$=-:.618:0$5:;$>HE/4@8<1.$C41U8:89/641.$=-:.618:07$<8U5416>91.$=-:.618:07$

E8<H:8915<$=-:.618:0$6>48-U>$ND./<$$

%&'#�O����X45.61.5<$@50/;$8:$0-../0012/$;1==/4/:615618:7$G5-.>H$I/5:$25<-/$6>/84/97$C5H<84B0$j$

I/.<-415:B0$6>/84/97$

%&'#�V����X45.61.5<$@50/;$8:$1:6/U45<$5:;$4/;-.618:$=849-<57$,-995618:$8=$6>/$0/41/07$
Q/.61=1.5618:$7$0-4=5./$j$28<-9/F$
%&'#�Z���X45.61.5<$@50/;$8:$,E>/4/7$G8:/7$GH<1:;/47$TEE<1.5618:$8=$U45;1/:67$;12/4U/:6$5:;$.-4<F$
$
u���� *�o�������̂���$
$
%+�����KcM345L$6>/$U45E>$8=$01:$D7$.80$D7$65:$D7$.86$D7$0/.D7$.80/.D$F$

KdM$345L$6>/$U45E>$8=$01:
vc
D7$.80

vc
D7$65:

vc
D7$.86

vc
D7$0/.

vc
D7$.80/.

vc
DF$$

$
KfM$345L$6>/$U45E>$8=$01:>$D7$.80$>D7$65:$>D7$.86$>DF$$$

KgM$345L$6>/$U45E>$8=$<8U5D$j$5
D
7$5RQ

w
vxcyF$$

$
KmM$345L$6>/$U45E>$8=$.54;181;07$506/481;F$$
$

$
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�� �%$%-(% .�� 44 44 44 44 44
�� �! %��!$S1O-! R�V��W��!1 -%��44 44 44 44 44

��.�.*� XB864XBE8D6YZ4[;9H68Y\]4 ^ _̀4 à4 \̀` ^
��.��.*� XB864XBE8D6YZZ4[;9H68Y\]4 ^ _̀4 à4 \̀` ^
��.���.*� XB864XBE8D6YZZZ4[;9H68Y\]4 ^ _̀4 à4 \̀` ^

�� � #�('�#O��! %�V��W��!1 -%�� 44 44 44 44 44

��.�.*� ;89?<K?9:4XB864XBE8D6YZ4[;9H68Y\]4 ^ 44 b̀4 b̀ c
��.��.*� ;89?<K?9:4XB864XBE8D6YZZ4[;9H68Y\]4 ^ 44 b̀4 b̀ c
��.���.*� ;89?<K?9:4XB864XBE8D6YZZZ4[;9H68Y\]4 ^ 44 b̀4 b̀ c

�� d!1/,#('!/��!1 -%�Vd�W� 44 44 44 44 44

d�.*�
eBE7F9<KB74[XBAHE:DB8G]4?BE8D64
[56768K?]4Y4f7I:KD@4[gLgL]4 c \b4 _b4 b̀ c

�� 
O%�('h%��!1 -%�V
W� 44 44 44 44 44

�.*� f:6?<Ki64[�%/% '�]4XBE8D64YZ4 c 44 b̀4 b̀ c

�.*� f:6?<Ki64[�1PQ%�(]4XBE8D64YZ4 c 44 b̀4 b̀ c

�
��
��
��
%$
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 �
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�

�� 44 j3 *3k�+lk�m33 2+

44 44 44 44 44 44 44 44
�� �%$%-(% .��� 44 44 44 44 44
�� �! %��!$S1O-! R�V��W�!1 -%�� 44 44 44 44 44

��.�.2� XB864XBE8D6YZ4[;9H68Y\]4 ^ _̀4 à4 \̀` ^
��.��.2� XB864XBE8D6YZZ4[;9H68Y\]4 ^ _̀4 à4 \̀` ^
��.���.2� XB864XBE8D6YZZZ4[;9H68Y\]4 ^ _̀4 à4 \̀` ^

�� � #�('�#O��! %�V��W��!1 -%�� 44 44 44 44 44

��.�.2� ;89?<K?9:4XB864XBE8D6YZ4[;9H68Y\]4 ^ 44 b̀4 b̀ c
��.��.2� ;89?<K?9:4XB864XBE8D6YZZ4[;9H68Y\]4 ^ 44 b̀4 b̀ c
��.���.2� ;89?<K?9:4XB864XBE8D6YZZZ4[;9H68Y\]4 ^ 44 b̀4 b̀ c
�� d!1/,#('!/��!1 -%�Vd�W� 44 44 44 44 44

d�.2�
eBE7F9<KB74[XBAHE:DB8G]4?BE8D64
[56768K?]4Y4f7I:KD@4[gLgL]4 c \b4 _b4 b̀ c

�� 
O%�('h%��!1 -%�V
W� 44 44 44 44 44

�.2� f:6?<Ki64[�%/% '�]4XBE8D64YZZ4 c 44 b̀4 b̀ c

�.2� f:6?<Ki64[�1PQ%�(]4XBE8D64YZZ4 c 44 b̀4 b̀ c

�
��
��
��
%$
%-
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 �
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��

�� 44 j3 *3k�+lk�m33 2+
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4

4
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 >>��'?>?)@�

ABCD61E6FF1GD634HI1GHJ6K132156FFK1301GD61LMK/K1321N95F69K1.OPM4H3GMI1Q43PM4H3GM1R1S9PM4H3GM=1

ABT/U6I1TDMJ61R1N97L641321S9PM4H3G/5156FFK1

ABE37JM4/K3013219FG4MVKG495G9461321GHJ/5MF1Q43PM4H3G/51R1S9PM4H3G/5156FFVQFM0G156FF1M0W1O0/7MF156FF1

ABTG495G9461R12905G/301321QFMK73W6K7MGM1

ABN95F69KX1D/KG34HI1W/KG4/L9G/30I1JM4GKI19FG4MVKG495G9461R12905G/301

ABED4373K376X1KDMJ61W6J60WK19J301GD61J3K/G/301321560G437646I19FG4MVKG495G9461M0W12905G/30K1

�('#����,��'?>?)@�?Y�
$@Z#?)%!"�[�>)% �\�]̂()'_�

AB 6̀064MF15DM4M5G64K1321OFaM61

ABS53037/51/7J34GM0561321OFaM61.MK1233WI123WW641M0W1264G/F/U64=1

ABb/261D/KG34H1321cdefghifj1k/GD14626460561G31

ABTHKG67MG/51J3K/G/301k/GD146MK30K1.M5534W/0a1G31T7/GD=1

ABlML/G1M0W1lML/GMGI1m6a6GMG/n61KG495G9461M0W1o6J43W95G/301

AB 6̀064MF15DM4M5G64K1321p90a/1

ABS53037/51/7J34GM0561321p90a/1.MK1233W1M0W176W/5/06=1

ABb/261D/KG34H1321qrsgf1k/GD14626460561G31

ABTHKG67MG/51J3K/G/301k/GD146MK30K1.M5534W/0a1G31O/0Kk34GD=1

ABlML/G1M0W1lML/GMGI1m6a6GMG/n61KG495G9461M0W1o6J43W95G/301

�('#�����,��>%(#��(%#?!@�

AB 6̀064MF15DM4M5G64/KG/5K1M0W12905G/30K1321nM4/39K1P/0WK1321JFM0G1G/KK96KX1

ABt64/KG67MG/5I1T/7JF61G/KK96K1X1u62/0/G/30I1.JM4605DH7MI153FF605DH7M1M0W1K5F64605DH7M12/L46K=11

111111M0W1E37JF6v1G/KK96KX1wHF67I1.GD/5P60/0aK1/01n6KK6FK1x1G4M5D6/WK1=1QDF367X1K/6n61G9L61

ABu62/0/G/301321SJ/W647MFI1̀4390W1M0W1mMK59FM41G/KK961KHKG671

ABSJ/W647MF1G/KK961KHKG67X1

ABy0/K64/MG61M0W1t9FG/K64/MG616J/W647/K1

ABCHJ6K1321TG37MGM1.u/53GVl/L/K59K1R1t30353GVtM/U6=1

ABCHJ6K1321C4/5D376K1.y0/56FF9FM4VKG6FFMG6z1t9FG/56FF9FM4V90L4M05D6W1R1L4M05D6Wz1̀FM0W9FM4=1

ABt3G34156FFK1/01tM/U61F6M21

ABEHKG3F/GD1/01{M0HM01F6M21

ABTJDM6434MJD/W6K1/01|}fer~1F6M21

ABm6FM76011G/KK961/01M64/MF1433G13211�45D/W1

ABTG495G9461M0W12905G/301321Q64/W6471M0W1b60G/56F1.C/03KJ34M=1

�('#����,��(�'$?(! (#%>��'?>?)@�

ABu62/0/G/30I1K53J61M0W1T/a0/2/5M0561321S53F3aH12341D97M011

ABEF/7MG/512M5G34KX1�')�#,1�0G43W95G/30I1b/aDG146FMG/301/01JFM0G�1� !Z $%#̂$ ,1�0G43W95G/30I1nM4/MG/301

/01G67J64MG9461M0W1/GK162265G1301W/KG4/L9G/301321JFM0GK1

AB{/3G/512M5G34KX1Q3K/G/n61�0G6446FMG/30KD/J1

ABTH7L/3K/K11Vt9G9MF/K71.b/5D60KI1TH7L/3G/51N:12/vMG/30I1tH5344D/UM6=11

ABE37760KMF/K711V1SJ/JDHG6KX1�45D/W1

ABN6aMG/n61�0G6446FMG/30KD/J11

ABSvJF3/GMG/30VQM4MK/G/K7.�r�sr�jI1�gfj���r�=1

ABQ46WMG/30.|}d}���r�I��fesr�jfej=1

ABS53KHKG671S53F3aHX1u62/0/G/30I1�/0WKI1TG495G9461321653KHKG67111

ABS53F3a/5MF1QH4M7/WKX1QH4M7/WK1321N97L64I1{/37MKK1M0W1S064aH1
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�����...�
/012345672354829:172;<==>�

�('#���,�
 --��'?-?)@�

ABC42DE:FG2EH72IJ504:D2DHJK7243267LLD2EH54:MH2K758J171E2N2E78K45J5G2DL0F7DO2

PQRSTUV2WUXUQRSYZ[QV2\:8J12]̂ _V2̀75I7267LLV2abZXRcdXU2J1F2e10412L7J32D6JL7f2

ABC42DE:FG2EH72IJ504:D2EGK7D243267LLD2412EH72gJD0D2432̀:6L7:D2EH54:MH280654M5JKHD2N26HJ5EDO2

hiJ5G4EJ2j2̂J6E7504KHJM7V2k54iJ5G4EJ2j2_GJ14KHG67J1267LL2l2m:iJ5G4EJ2j2EGK06JL2h108JL2l2kLJ1E2

67LL2

ABC42DE:FG2EH72nE5:6E:572432kLJD84F7D8JEJ2EH54:MH2K758J171E2N2E78K45J5G2DL0F7235482oJE72kJL82D77F2

ABC42DE:FG2EH72:LE5JDE5:6E:572432̀:6L7:D2J1F2_H5484D487D2EH54:MH280654M5JKHD2/nmpV2Cmp>2N26HJ5ED2

�('#����,��'?-?)@�?q�
$@r#?)%!"�s�-)% �t�uv()'w�

ABC42DE:FG2EH72x0372H0DE45G2432abZXRcdXU2EH54:MHO2

p4:1E01MD2j2CHJLL:D2J1F2]7K54F:6E0I72DE5:6E:572

k758J171E2nL0F7D2432j2CHJLL:D2J1F2]7K54F:6E0I72DE5:6E:572

ABC42DE:FG2EH72x0372H0DE45G2432y[YRXzEH54:MHO2

nK7608712j2̂57JF2N2]4E02{0EH2y[YRX2

p4:1E01MD2j2pG67L0:82J1F2hD7|:JL2J1F2D7|:JL2]7K54F:6E0I72DE5:6E:57D2

k758J171E2nL0F7D2432j2pG67L0:82J1F2hD7|:JL2J1F2D7|:JL2]7K54F:6E0I72DE5:6E:57D2

�('#�����,��-%(#��(%#?!@�

ABC42DE:FG2EH72IJ504:D2EGK7D2432n08KL72/KJ5716HG8JV264LL716HG8J2J1F2D6L75716HG8J>2J1F2_48KL7|2

E0DD:7D2/EH06i7101MD2012I7DD7LD2N2E5J6H70FD2J1F2D07I72E:g7>235482n:13L4{752J1F2}[Y[XTZ~U2DE78D2/Cfnf2

J1F2xfnf>2EH54:MH2357DH2J1F2K758J171E2K57KJ5JE041Df2

ABC42DE:FG2EH72mK0F758JL2E0DD:72DGDE782EH54:MH2K758J171E2N2E78K45J5G2DL0F7DO2

�10D750JE72/n:13L4{752L7J3>2J1F2p:LE0D750JE72/̂J1GJ12N2�SXZ[Q2L7J3>27K0F7580D2

nE48JEJ2DE5:6E:572/o064Ej�ZTZ�Y[�2l2p41464EjpJ0�7>2

C506H487D2��1067LL:LJ5jDE7LLJE72/PT[~Z�R�>�2p:LE067LL:LJ5j:1g5J16H7F2/�XZ�U�>2l2g5J16H7F2

/�Z~�U�ZU>�2�LJ1F:LJ52/�U~[XU>2

p4E45267LLD2012pJ0�72L7J32

_GDE4L0EH2012̂J1GJ12L7J32

nKHJ7545JKH0F7D2012�SXZ[Q2L7J32

�7LJ8712E0DD:72012J750JL2544E2432e56H0F2

k758J171E2DL0F7D2432k750F7582J1F2x71E067L2DE5:6E:57j2�Z�R�bRXU2

�('#����,��(�'$?(! (#%-��'?-?)@�

ABC42DE:FG2432̂04E0623J6E45D2EH54:MH2DK760871DN6HJ5EDNKH4E4M5JKHD2

k4D0E0I72�1E7557LJE041DH0K2

nG8g04D0D22j2p:E:JL0D8O2x06H71DV2]44E214F:L7DV2pG6455H0�J722

2222222222222222222222222222222j2_48871DJL0D8O2mK0KHGE7D2j2e56H0F2

7̀MJE0I72�1E7557LJE041DH0K22

m|KL40EJE0412j2kJ5JD0E0D82/}[�Y[~UV2�RXU�~�[�>2

22 j2k57FJE0412/�SbS�~�[�V2�~XZY[�UXZU>22

AB_HJ5ED2N2kH4E4M5JKHDO2kG5J80FD2/̀:8g75V2̂048JDD2J1F2m175MG>2
2

2

2
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./012345612437189061:;<<=�

�
�>&%�,&'��?@#�$##$'(� �'"�@?�!A�*& �'!��

1
<BCDE65/7601FG1HIJKLMNKOPQPRSTLK1

:BCDE65/7601UG1HIJKLMNKOPQPRSTLK1

VBCDE65/7601WG1D902X3Y641Z[6712341\]4605̂_7]1̀1W3XX605̂_7]1̀1D5X64605̂_7]11

��1

DE65/7601WG1aSTSKbJcO1Z[6712341d̂/5e60/0fZ1/01g6ZZ6XZ1̀1D/6g61[9h61

iBCDE65/7601jG1kE/l647]X1[/ZZ961Z_Z[671
m0/Z64/][6G1D902X3Y641X6]211

n9X[/Z64/][6G1U]0_]01̀1opKJSq1X6]211

D[37][]1Z[495[946G1j/53[1r1sJbJtTSt1]0l1n30353[1r1n]/u61

d4/5̂376ZG1m0/56XX9X]4r1vbScJwLx1

n9X[/56XX9X]4r1yKJzO{PQP|Jc}OxJO11

~X]0l9X]4r1�OcSKO1

n3[34156XXZ1/01n]/u61X6]21

W_Z[3X/[̂1/01U]0_]01X6]21

DÊ]6434]Ê/l6Z1/01opKJSq1X6]21

�6X]7601[/ZZ961/01]64/]X1433[1321�45̂/l1

�BC�l60[/2_1]0l1l6Z54/h61[̂61E659X/]4/[/6Z̀Z[495[94613hZ64g6l1/01f/g601ZE65/760ZG1�
]B11D̂]E6132156XXZ1.]Z1E641[̂634_1Z_XX]h9Z=1

hB1d_E6132156XX1.301[̂61h]Z/Z1321095X69ZG1U]5[64/3Ê]f6̀W_]03Ê_56]01̀\X]0[1̀F0/7]X=1

5B1�95X69Z1̀1Ŵ4373Z3761Ẑ]E61.]Z1E641[̂634_1Z_XX]h9Z=1

lB1\64/l6471̀1�60[/56X1.\647]060[1ZX/l6rPyJxLtILKO=1

6B1D_7h/3Z/Z1.�/5̂601̀1�33[103l9X6Z1̀1n/5344̂/u]6=1

2B1k�EX3/[][/301.aStTScO1̀1�LKOxc}St1̀1�cKJTSwOKJO1̀1opIpxc}St=1

fB1k53X3f/5]X1\_4]7/lZ1.�97h641̀1U/37]ZZ1̀1k064f_=1

1

1

1

1
�
�
�
�
�
�
�
�
�
�
�
�
�



�����������	�

�


��

�����

���������
���������������������������


�
����� ! "# $����$%&'()��%## $(�
�*��+*�,,���������$%+#'+%-�,,������������

�
�����...�
/012345672354829:172;<==>�

�

?@A7B2222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222CD@67B2

E087B2F2G5H22222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222E4A@D2I@5JHB2FK2

2

�("#$L+#'M("B2NA506ADO234DD4P2AQ7201HA5:6A041H2R0S712TO27U@80175/H>V2

2

=V2WX71A03O2@1X2X7H650T72HA5:6A:5@D2Y76:D0@50A07H24TH75S7X2012AQ72R0S712YD@1A2HY7608712�*2222 KZ2

;V2I@J72@2A78Y45@5O2Y57Y@5@A0412432AQ7257Y54X:6A0S7245R@1235482AQ72R0S712YD@1A2HY7608712�V2

?5@P2AQ7217@A2@1X2D@T7D7X2X0@R5@824320A2@1X2HQ4P2O4:52Y57Y@5@A0412A42AQ727U@80175V2 KZ�

[V2E@J72EVNV2\2]VNV2432AQ72R0S712YD@1A2HY7608712
2@1X̂28@J72AQ72A78Y45@5O2Y57Y@5@A0412/HD0X7>V2

NA@012032177X7X2@1X̂2HQ4P______________2A42AQ727U@80175V2 KZ�

V̀2I@J72AQ72A78Y45@5O2Y57Y@5@A0412/HD0X7>24327Y0X758@D2A0HH:72HA5:6A:57235482AQ72R0S712YD@1A2

HY7608712�*2NA@012032177X7X2@1X̂2HQ4P______________2A42AQ727U@80175V2 KZ�

aV2WX71A03O2@1X2X7H650T72AQ72Y76:D0@50A07H\HA5:6A:5724TH75S7X2012R0S712HY760871HB2 .b�

@V2NQ@Y7243267DDH2/@H2Y752AQ745O2HODD@T:H>2

TV2EOY7243267DD2/412AQ72T@H0H24321:6D7:H>2

6V2c:6D7:H2\2dQ5484H4872HQ@Y72

XV2C750X7582\2]71A067D2

7V2NO8T04H0H2/]06Q712\2e44A214X:D7H2\2I06455Q0f@7>2

3V2gUYD40A@A0412/hijkilmnonpqrmsltijnonulrvkiwmrvmnonxyzysltij>2

RV2g64D4R06@D2CO5@80XH2

{V2@V222|v}m~}qky2 Kb�

2 TV22294:51@D2 Kb�

2

2

2

2



������������	�

�


��

�����

���������
���������������������������


�
����� ! "# $����$%&'()��%## $(��

*'"#�+,��- .#'/ �0�123 .#4�
+1$" "�
567859:;<=59;:>5?@8=5ABCCD5


$ &'#"�E�

�

5

�+#%(F� �'+# .G(+-+)F�

H::I5J8KL:>M5 N7:I7O=;P7LM5

HKL=;5Q@KR7LM5K8KRMP7P5 N7:R:S7<KR5=O:R@L7:85

T8O7;:8>=8L5PL@IM5 N7:<:>U@L78S5

VWJX5LY=5Z:R=<@R=5:95R79=5 [;:9=PP7:8KR5U;K<L7<=5785N7:L=<Y8:R:SM5

N7:I7O=;P7LM5 Z7<;:\7KR5=<:R:SM5

]K;\:85<;=I7L5 ]R787<KR5N7:L=<Y8:R:SM5

=̂>:L=5P=8P78S5 5

[RK8L5N;==I78S5 5

[RK8L5_7PP@=5]@RL@;=5 5

:̀;L7<@RL@;=5 5

� a++-+)F�

T8bM>=5_=<Y8:R:SM5 c::5>K78L=8K8<=5

_7PP@=5<@RL@;=5L=<Y8:R:SM5 Z@P=@>5<@;KL:;P5

HKPL=5ZK8KS=>=8L5 [=PL5<:8L;:R5

HKL=;5̀K;O=PL78S5K8I5<:8P=;OKL7:85 d7;PL5J7I5K8I5=>=;S=8<M5P=;O7<=P5

]R787<KR5Z7<;:\7:R:SM5 V7PKPL=;5>K8KS=>=8L5

e8I@PL;7KR5Z7<;:\7:R:SM5 N7:I7O=;P7LM5

N7:578PL;@>=8LKL7:85 d::I5K8I5KI@RL=;KL7:85

;fVWJ5L=<Y8:R:SM5 d:;=8P7<5P<7=8<=5

g@PLK78K\R=55JS;7<@RL@;=5 5

[:RR@L7:85Z7<;:\7:R:SM� 5

5

5

5

5

5

5

5

5

5

5

�



��������������

�

	
��	
���
�	
��
�����	����
�
������
��������
�
��

��������� �!"�#����#$%&'(��$""�#'��
�)��*)�++����
���++��
�
��
�����


,�*"&-���./#!��0�/12�*"3�++��
������444�
�,$'"��&!!/���/,"/#��
56789:;<=89;:>8?@7=8ABCCD8

�#�%&"!�E�
�
�

�'&"����,$'"��&!!/���/,"/#����

CFGH7I;:J@<I6:7K8L=9676I6:78M7J8N:7<=OI88

AFGP6QI:;R8M7J8S<:O=8:98TUM7I8I6QQ@=8<@UI@;=8

VFGWMX:;MI:;R8J=Q6Y78M7J8UMR:@IZ8[MQ\67Y]8SI:;=8M;=M]8T;=OM;MI6:78M;=M8M7J8N@UI@;=8;::>8

F̂GSI=;6U6_MI6:7Z8̀=I\:JQ8:98SI=;6U6_MI6:78

aFGb::UQcde@6O>=7IQ85T;67<6OU=8M7J8fO=;MI6:7DZg@I:<UMh=]8Wgi85WM>67M;8g6;8iU:jD]88

OP8>=I=;]8kMUM7<=]8H7<@XMI:;]8fh=78

�'&"�����,$'"��&!!/���/,"/#�����

CFGS=U=<I6:78M7J8HQ:UMI6:78:98=lZTUM7I8

AFGm@I;6=7I8>=J6MZ8T;=OM;MI6:78M7J8N:>O:Q6I6:78

VFGNMUU@Q8<@UI@;=]8gJhM7IMY=Q8M7J8gOOU6<MI6:7Q88

F̂G`6<;:ZO;:OMYMI6:78

aFGk6:I=<\7:U:Y6<MU8>=I\:JQ89:;8TUM7I86>O;:h=>=7I8

�

�

n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n



������������	�

�


��

�����

���������
���������������������������


�
����� ! "# $����$%&'()��%## $(��
�*��+*�,,��������,,�������������

�- +#'. �
/0$" �1�023 +#4�,,���������556�
�-%(#��$  &'()�
789:;<=>?:;=<@:AB9?:CDEEF:


$ &'#"�6�
�

�('#����-%(#��$  &'()���

EGHI9J=<KB>J8<9L:M8@N:O9K:PQR?>J8S?N:<;:TUO9J:V=??K89W::

CGHX?U;YZ<UU89OJ8<9:O9K:[=<NNYZ<UU89OJ8<9:@?J\<KN:
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HEMCHANDRACHARYA NORTH

GUJARAT UNIVERSITY, University Road,

P.O. BOX NO: 21, PATAN-384265.

N. Gujarat,INDIA.

NAAC Accreditation

Grade–“A”

FACULTY OF

SCIENCE

GEOLOGY

SYLLABUS

(Effective from June-2018)

B.Sc. (Semester IProgramme)

The proposed new courses in Geology for undergraduate classes are

reassigned in accordance to semester / CBCS / Grading system with new education

policy. The new course is based on model curriculum of the university grants commission.

The medium of instruction should be Gujarati / English and the question paper

should be drawn in Gujarati / English version. Students are permitted to write answer in

English or Gujarati language.

Its objectives are as under:
1. To meet the growing demand of Specialization and Advanced

Courses in applied science.

2. To help the colleges to update and modernize their laboratories.

3. To redesign the courses the special emphasis on local

requirements, environment, to link the courses with requirements

of the industries and research.

4. To prepare for National level entrance test like NET / SLET / JRF

and other competitive exams.



HEMCHANDRACHARYA NORTH

GUJARAT

UNIVERSITY,UniversityRoad, P.O.

BOX NO: 21, PATAN-384265.

N. Gujarat,INDIA.

NAAC Accreditation

Grade–“A”

FACULTY OF

SCIENCE

GEOLOGY

SYLLABUS

(Effective from June-2018)

Common Formula for Question Paper (Core Course)

Time: 3 Hours Total Marks: 70

Theory Examination Pattern (Core Course):

Que. No: 1

A: Write any Two out of Three Questions. 14 Marks

B: Write any one out of Two Questions. 06 Marks

Que. No: 2

A: Write any Two out of Three Questions. 14 Marks

B: Write any one out of Two Questions. 06 Marks

Que. No: 3

A: Write any Two out of Three Questions. 14 Marks

B: Write any one out of Two Questions. 06 Marks

Que. No: 4

Write any Ten out of Twelve Short questions / M.C.Q / Short

numerical / diagram (Three Questions to be asked from each

Unit).
10 Marks



HEMCHANDRACHARYA NORTH

GUJARAT UNIVERSITY,University

Road, P.O. BOX NO: 21, PATAN-

384265.

N. Gujarat,INDIA.

NAAC Accreditation

Grade–“A”

FACULTY OF

SCIENCE

GEOLOGY

SYLLABUS

(Effective from June-2018)

Common Formula for Question Paper (Elective Course)

Time: 2 Hours

Total Marks: 50

TheoryExaminationPattern (Elective Course):



HEMCHANDRACHARYA NORTH

GUJARAT UNIVERSITY,University

Road, P.O. BOX NO: 21, PATAN-

384265.

GEOLOGY

PRACTICAL

(Effective from June-2018)

GEO 101 PR-1

Common Formula for Question Paper (Practical Course)

Time: 05 Hour Total Marks: 50

Practical Examination Pattern:

1. Identify the Megascopic Minerals. Give physical properties of it and

give name of the Minerals .

2. Identify the Megascopic Minerals. Give physical properties of it and

give name of the Minerals .

3. Determine the specific gravity of minerals by using walker steel Yard

and Jolly’s spring Balance.

4. Viva-voce.

5. Journal Work.



Design and Structure of Geology (Earth Sciences) UG Courses for Choice

Based Credit System to be implemented from June 2018

GEO 101

CC-II-1

III-1

GEO 101

PR-1

PC-II-1

III-1

GEO

(CSE)



F. Y. B.Sc.

Semester I

GEOLOGY - THEORY and PRACTICALS

Course-wise detail syllabus

GEO 101: General and Physical Geology, Mineralogy

Unit Course details

Unit –1 EARTH AS A PLANET: General principles of geology as a science. Branches &

scope of subject.  Earth as a member of solar system – shape, size, mass and

density of the earth – its movements. Origin of the earth – review of the different

theories. Origin of the universe and evolution of the solar system.

Unit –2 EARTH’S INTERNAL STRUCTURE: Earth’s internal structure, constitution,

composition and formation.

Brief introduction to Radioactivity and age of the Earth.

Introduction to Convection in the earth’s interior and earth’s magnetic field.

Elementary ideas of continental drift and plate tectonics.

Unit - 3 PHYSICAL GEOLOGY: Weathering, erosion, denudation, transportation and

deposition. Introduction to Geological agents – Glaciers, Rivers, Lakes, Winds.

Unit – 4 MINERALOGY: Chemical bonding  and  compound  formation.  Definition,

Classifications and Physical properties of minerals.

Reference Books:

1) Introduction to Physical Geology, A. K. Datta, Kalyani Publisher, New Delhi.

2) A Text Book of Geology, P. K. Mukerjee, World press.

3) A Text Book of Geology with Special Reference to India, G. B. Mahapatra.

4) General Geology, V. Radhakrishnan (1987), V.V.P. Publishers, Tuticorin.

5) Geomorphology, Enayat Ahmed, Kalyani Publisher, New Delhi.

6) Principles of Geomorphology, W. D.Thornbury (1969), John Willey Inc.

7) Principles Physical Geology, Arthur Holmes (1978), ELBS.
8) Engineering and General Geology, Parbin Singh (1994), S.K. Kataria and Sons, Delhi.

9) Rutley’s Elements of Mineralogy, H. H. Read, CBS publishers.

10) Introduction to Rock Forming Minerals, R. A. Deer, R. E. Howie and J.

Zussman (1978), The English Language B ook Society.



GEO 102 (CSE): Historical Geology

Unit Course details Credits

Unit–1

Historical geology-Concept, Earth's Age, Understanding of

origin and evolution of life.

1

Unit–2
Concepts of geological time and Geologic Time Scale. Major events

of mass extinction.

1

GEO 101 PR-1: Mineralogy Lab.

Course details

Study of the physical properties of the minerals –

Megascopic identification of the following common rock forming minerals:

Quartz, amethyst, chalcedony, agate, jasper, orthoclase, microcline, plagioclase,

muscovite, biotite, garnet, hornblende, augite, tourmaline, olivine, chlorite.

Ores – magnetite, hematite, chromite, pyrolusite, pyrite, galena, sphalerite,

bauxite. Determination of specific gravity of minerals – by Walker Steel Yard

Balance and Jolly’s spring Balance.


