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dd{{kkkk&&1122oohh aa  
ffoo""kk;;&&  xxff..kkrr    

ffoo""kk;;  ddkkssMM&&((220044))  

  
 

le;%&3 ?kaVk           iw.kkZad & 100 
  
Ø- badkbZ fo"k; oLrq dky[k.M vkcafVr 

vad 
1 01 laca/k ,oa Qyu 

v/;k; 1 laca/k rFkk Qyu 
v/;k; 2 izfrykse f=dks.kfefr; Qyu 

30 10 

2 02 chtxf.kr 
v/;k; 3 vkO;wg 
v/;k; 4 lkjf.kd 

50 13 

3 03 dSydqyl 
v/;k; 5 lkarR; rFkk vodyuh;rk 
v/;k; 6 vodyu ds vuqiz;ksx 
v/;k; 7 lekdyu 
v/;k; 8 lekdyuksa ds vuqiz;ksx 
v/;k; 9 vodyt lehdj.k 

80 44 

4 04 lfn'k rFkk f=fofe; T;kfefr 
v/;k; 10 lfn'k chtxf.kr 
v/;k; 11 f=fofe; T;kfefr 

30 17 

5 05 jSf[kd izksxzkeu 20 06 
6 06 izkf;drk 30 10 
          ;ksx 240 100 
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iikkBB~~;;ØØee  llaajjppuukk  
dd{{kkkk  &&  1122oohhaa  

ffoo’’kk;;  &&  xxff..kkrr  ¼¼220044½½  
le;%& 3?kaVk           iw.kkZd&100  
 

bdkbZ ,d & laca/k ,oa Qyu 

1- laca/k rFkk Qyu                   15 dky[k.M 
 

Hkwfedk] laca/kksa ds izdkj % LorqY;] lefer] laØked rFkk rqY;rk laca/k] ,dSdh rFkk  vkPNknd 
Qyu (one to one and onto functions), Qyuksa dk la;kstu rFkk O;qRØe.kh; Qyu f}&vk/kkjh 
lafØ;k,aA 

2- izfrykse f=dks.kfefr; Qyu                      15 dky[k.M 

Hkwfedk] ifjHkk’kk] izkar] ifjlj] eq[; eku “kk[kk] izfrykse f=dks.kfefr; Qyu dh               
vk—fr;k¡] izfrykse f=dks.kfefr; Qyu ds izkjafHkd xq.k/keZA 

bdkbZ nks & chtxf.kr  

1- vkO;wg (Matrices)                                                    25 dky[k.M 

Hkwfedk] vo/kkj.kk] izfof’V;ka] dksfV] lekurk] vkO;wgksa ds izdkj % “kwU; rFkk rRled vkO;wg] vkO;wg 
dk ifjorZ (Transpose of Matrix), lefer rFkk fo’ke lefer vkO;wg] vkO;wgksa ij lafØ;k,a % ;ksx 
rFkk xq.ku rFkk ,d vkO;wg dk ,d vfn”k ls xq.ku vkO;wgksa ds ;ksx] xq.ku rFkk vfn”k xq.ku ds 
xq.k/keZ] vkO;wgksa ds xq.ku dh vØe fofues;rk] nks “kwU;srj vkO;wgksa ds xq.kuQy ds :Ik esa “kwU; 
vkO;wg LraHk rFkk iafDr izkjafHkd lafØ;kvksa dh vo/kkj.kk] O;qRØe.kh; vkO;wg (Invertible Matrices) 

O;qRØe.kh; vkO;wg dh vf}rh;rk] ;fn vfLrRo gS rks (Here all matrices will have real entries) 

A 

2- lkjf.kd (Determinants)                 25 dky[k.M 

Hkwfedk] oxZ vkO;wg dk lkjf.kd ¼3 x 3 dksfV ds vkO;wg rd½] lkjf.kdksa ds xq.k/keZ] milkjf.kd] 
lg[k.M rFkk ,d f=Hkqt dk {ks=Qy Kkr djus esa lkjf.kdksa ds vuqiz;ksx] oxZ vkO;wg ds lg[kaMu 
rFkk O;qrØe mnkgj.kksa }kjk jSf[kd lehdj.kksa ds fudk; dh la[;k o vlaxr dk gy] vkO;wg ds 
O;qRØe }kjk nks ;k rhu vKkr jkf”k;ksa ds jSf[kd lehdj.kksa ds fudk; dk gyA 

bdkbZ rhu & dSydqyl 

1- lkarR; rFkk vodyuh;rk                                           20 dky[k.M 

Hkwfedk] lkarR; larr Qyuksa dk chtxf.kr rFkk vodyuh;rk] la;qDr Qyuksa ds vodyt] Jà[kyk 
fu;e] izfrykse f=dks.kfefr; Qyuksa ds vodyt] vLi’V Qyuksa ds vodyt] pj?kkarkdh rFkk 
y?kqx.kdh; Qyu dh vo/kkj.kk] pj?kkarkdh rFkk y?kqxq.kd Qyu ds vodyt y?kqx.kdh; 
vodyt] Qyuksa ds izkpfyd :iksa ds vodyt] f}rh; dksfV ds vodyt] jksys rFkk ykxjsUtsl 
dk e/;eku izes; ¼fcuk fl) fd,½ rFkk mudh T;kfefr; O;k[;kA 
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2- vodyt ds vuqiz;ksx              10 dky[k.M 

Hkwfedk] vodyt ds vuqiz;ksx] jkf”k;ksa ds ifjorZu dh nj] o/kZeku rFkk ãleku Qyu] Li”kZ 
js[kk,a vkSj vfHkyac] lfUudVu esa vodyt ds mi;ksx] mPpre vkSj fuEure] T;kfefr; ǹf’Vdks.k 
ls izFke vodyt ijh{k.k rFkk f}rh; vodyt ijh{k.k laHkkfor i)fr ls ljy iz”uksa ¼tks ewyHkwr 
fl)karksa rFkk fo’k;oLrq dh le> ds lkFk okLrfod fLFkfr½ (real life situation) dh O;k[;k djrs 
gSA 

3- lekdyu                 20 dky[k.M 

Hkwfedk] lekdyu dks vodyu ds O;qRØe ds :Ik esa] fHkUu&fHkUu Qyuksa ds izfrLFkkiu] vkaf”kd 
fHkUuksa esa fo;kstu rFkk [kMa”k% }kjk lekdyu fuEu izdkjksa o iz”uksa ij vk/kkfjr ljy lekdyu 
dk eku Kkr djukA 

�
��

��	
� , �
��

���±
�
, �

��
√
���� , �

��

��	��	�

, �
��

√
��	��	�
   

�
��	�


��	��	�
��, �

��	�
√
��	��	�

��, � ��� ± �� �� , � √�� − �� ��  

� √��� + �� + � ��, �(�� + �)√��� + �� + � ��  

;ksxQy dh lhek ds :Ik esa fuf”pr lekdyu] Qyu dh vk/kkjHkwr izes;] fuf”pr lekdyuksa ds 
ewy xq.k/keZ rFkk fuf”pr lekdyu dk eku Kkr djukA 

4- lekdyuksa ds vuqiz;ksx           15 dky[k.M 

Hkwfedk] lk/kkj.k oØksa ds varxZr {ks=Qy Kkr djus vuqiz;ksx ¼fo”ks’kr% ,d js[kk@,d o`Rr@,d 
ijoy;@nh?kZ o`Rr ¼dsoy izkekf.kd :Ik½] nks oØksa ds e/;orhZ {ks= dk {ks=Qy {ks= Li’V mYysf[kr 
gksuk pkfg,A 

5- vody lehdj.k               15 dky[k.M 

Hkwfedk] ifjHkk’kk] dksfV rFkk ?kkr] vody lehdj.k dk O;kid ,oa fof”k’V gy] fn, x, O;kid 
gy okys vody lehdj.k dk fuekZ.k izFke dksfV rFkk izFke ?kkr ds le?kkrh; vody lehdj.k 
ls i`Fkd dj.kh; pj fof/k }kjk vody lehdj.k dk js[kh; vody lehdj.k ds gy dk izdkjA 

dy
dx

+ py = q, where p and q are functions of x or constants. 

dx
dy

+ py = q, where p and q are functions of y or constants. 

bdkbZ pkj & lfn”k rFkk f=fofe; T;kfefr 

1- lfn”k chtxf.kr                15 dky[k.M 

Hkwfedk] lfn”k rFkk vfn”k] lfn”k dh fn”kk rFkk ifjek.k (magnitude) fnd~&dkslkbu rFkk lfn”kksa 
ds fnd~&vuqikr] lfn”kksa ds izdkj ¼leku] ek=d] “kwU;] ljs[k rFkk lekarj lfn”k½] ,d fcanq dk 
fLFkrh lfn”k] _.kkRed lfn”k] lfn”kksa ds ?kVd] lfn”kksa dk ;ksx] ,d vfn”k ls lfn”k dk xq.ku] 
iznRr vuqikr esa ,d js[kk [kaM dks foHkkftr djrs gq, ,d fcanq dk fLFkfr lfn”k dh ifjHkk’kk] 
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Geometrical Interpretation ¼T;kfefr; fl)kar½] lfn”kksa ds vfn”k xq.kuQy ds xq.k/keZ rFkk 
vuqiz;ksx nks lfn”kksa dk lfn”k (Cross) xq.kuQy] lfn”kksa ds vfn”k fVªiy f=d xq.kuQyA 

2- f=&fofe; T;kfefr;               15 dky[k.M 
 
Hkwfedk] nks fcUnqvksa dks tksM+us okyh ,d js[kk ds fnd dkslkbu rFkk fnd vuqikr] js[kk dk dkrhZ; 
lehdj.k rFkk lfn”k lehdj.k] (Coplanar) lgryh; rFkk fo’keryh; js[kk,a nks js[kkvksa ds e/; 
U;wure nwjh] lery ds dkrhZ; rFkk lfn”k lehdj.k] (i) nks js[kk     (ii) nks lery] ,d js[kk rFkk 
,d lery ds e/; dk dks.k] lery ls fn, x, fcanw dh nwjhA 
 

bdkbZ ikap & jSf[kd izksxzkeu               20 dky[k.M 

Hkwfedk] lacaf/kr “kCnkoyh] izfrca/k mn~ns”; Qyu] Optimization jSf[kd izksxzkeu (L.P.) leL;kvksa 
ds fHkUu izdkj] jSf[kd izksxzkeu leL;k dk xf.krh; lw=hdj.k] nks pj jkf”k;ksa esa jSf[kd izksxzkeu 
leL;kvksa dks gy djus dh xzkQh; fof/k] lqlaxr rFkk vlaxr {ks=] lqlaxr rFkk vlaxr gy] 
b’Vre@vuqdwyre ¼lqlaxr½ gy (Up to three non trivial constraints) A 

bdkbZ N% & izkf;drk           30 dky[k.M 

Hkwfedk] lizfrca/k izkf;drk] izkf;drk dk xq.ku fu;e] Lora= ?kVuk,a] laiw.kZ izkf;drk] csT+k&izes;] 
;kn`fPNd (random) pj rFkk blds izkf;drk caVu] ;kn`fPNd pj dk ek/; rFkk izlj.k 
(Variance)] cjukSyh ijh{k.k rFkk f}in caVuA 

Vhi %& xf.kr fo"k; laca/kh lanHkZ iqLrdksa dk vko';rkuqlkj mi;ksx fd;k tk ldrk gSA  
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