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1.   d 
      dx ( c)= 0 

2.   d 
      dx 
 

(ax) = ax . log
e
a 

3.   d 
      dx 
 

5.   d 
      dx 
 

4.   d 
      dx 
 

6.   d 
      dx 
 

8.   d 
      dx 
 

7.   d 
      dx 
 

 ( logex ) =  
1 
x 

(sinx ) = 

(tanx) = 

(cosecx) = 

( x ) = 1 

cosx 

sec2x 

-cosecx.cotx 

(   x) =                  
1 
2  x 

অধযায় –৭  
প্রযয়াজনীয় সূত্রাবী 

 
 



9.   d 
      dx 
 

10.   d 
      dx 
 

11.   d 
      dx 
 

12.   d 
      dx 
 

14.   d 
      dx 
 

13.   d 
      dx 
 

( cot-1x ) = - 

( cos-1x ) =  - 

1 
1-x2 

( sec-1 ) =  

U 
v 

( sin ax ) =a cos ax 

( tan ax ) = a sec2 ax 

1 
1-x2 

1 
1-x2 

d 
dx 

d 
dx 

V         ( u ) – u.      ( v ) 
= 

v2 



18.   d 
      dx 
 

17.   d 
      dx 
 

16.   d 
      dx 
 

19.   d 
      dx 
 

15.   d 
      dx 
 

20.   d 
      dx 
 

21.  dy 
      du 
 

[(ax + b )n] = an (ax + b)n-1 

( cosec ax ) = - cosec ax tan ax 

1 
x = -- 

1 
2x   x 

du 
dv 

dv 
dz 

dz 
dx 

dy 
dx 

= . . . 

( xn ) = nxn-1 

( ex ) = ex 

( log
a
x ) = 

1 
x 

log
a
e 



22.   d 
      dx 
 

23.   d 
      dx 
 

25.   d 
      dx 
 

27.   d 
      dx 
 

26.   d 
      dx 
 

24.   d 
      dx 
 

( cosx ) = - sinx 

( cotx ) = - cosec2x 

( secx ) = secx x. tanx 

( ax ) = a 

( sin-1x ) = 
1 
1-x2 

( tan-1x ) =  
1 
1+x2 



29.   d 
      dx 
 

30.   d 
      dx 
 

32.   d 
      dx 
 

31.   d 
      dx 
 

33.   d 
      dx 
 

28.   d 
      dx 
 

( cosec-1x ) = - 
    1 
X    X2-1 

(u.v ) =  u 
d 
dx 

d 
dx 

( v ) + v ( u ) 

( eax ) = aeax 

( cos ax ) = -a sin ax 

( cot ax ) = - a cosec2 ax 

( sec ax ) = a sec ax tan ax 



১. tanx + cotx 
      3ex  

d      tanx + cotx 
 dx        3ex  

= 

3ex      (tanx + cotx ) – ( tanx + cotx)     ( 3ex ) 
d 
dx 

d 
dx 

(3ex)2 

3ex( sec2x – cosec2x ) – ( tanx + cotx ) 3ex 

= 
9e2x 

= 
3ex ( sec2x – cosec2x – tanx – cotx ) 

9e2x 

= 
3ex 

 sec2x – cosec2x – tanx – cotx  

অধ্যায় -৭ 

 অন্তরীকরযের ধারো 



= 
3ex 

1 + tan2x – 1 –cot2x –tanx -cotx 

= 
3ex 

tan2x  - cot2x –tanx –cotx 

= 
3ex 

(tanx – cotx) (tanx + cotx) – (tanx + cotx) 

= 
3ex 

(tanx – cotx) (tanx + cotx -1) 

Ans  



y = x ( x2 -12 ) হয , x এর ককান মাযনর জনয 
সমাধান : y = x3 – 12 
d 
dx 

= 3x2 - 12 

dy 
dx 

= 0 

3x2 – 12 = 0 
3x2 = 12  
X2 =4  
X= +2 

Ans 

dy 
dx 

= 0 হযব 2.  



sec2 (log cosx) সমাধান : 
   
 [sec2 (log cosx)]   
 
= 2 sec (log cosx)    .    [sec (log cosx)]  
 
 = 2 sec (log cosx) . sec (log cosx) tan (log cosx) x      (log cosx) 
 
 = 2 sec2 (log cosx) . tan (log cosx) .      .       (cosx)  
 
= 2 see2 (log cosx) . tan (log cosx) .        (− sinx) 
 
=− 2 sec2 (log cosx) tan (log cosx) tanx                          

d 
dx 

d 
dx 

d 
dx 

1 
cosx 

   1 
 cosx 

3.  

Ans 



গাররদম সূযত্রর সাহাযযয অন্তরীকরে :  

1. x-cos-1x 
 সমাধান : 
 
 ধরর, y = x cos-1x 

  logy = cos-1 x. logx 
 
 উভয়ক্ষযক x-এর সাযযক্ষ অন্তরীকরে কযর াই,   
 
                  = cos-1x .   + logx. X -  
 
      dy  
       dx  
     
   

1 dy  
y      dx 

1 
x 

   1 
1 – x2 

 বা, = y 
cos-1x     logx 
    x         1 – x2 

cos-1x     logx 
    x         1 – x2  = xcos-1x 

Ans 
 

dy  
dx    এর জ্যামিমিক ব্যাখ্যা  

 

অধযায় ৮ 

 
 



2.  y = (x + 1) (x - 1) (x – 3) বক্রযরখাটি কয-সব রবন্দযুে X অক্ষযক কেদ কযর ঐ 

রবন্দগুুযাযে কসটির ঢা রনে ণয় কর। 
 
 সমাধান :    
     y = (x + 1) (x – 1 ) (x – 3)  
 
বা, y = (x2 – 1) (x – 3) = x 3 − x – 3x 2 + 3 
 বা, y = x3 – 3x 2 − x + 3  ……………( i ) 
 
 সমীকরে (i)-কক x-এর সাযযক্ষ অন্তরীকরে কযর াই, 
          = 3x2 – 6x – 1  
 
 আবার, কযযহেু বক্রযরখাটি X-অক্ষযক কেদ কযর, সুেরাাং y = 0  
(x + 1) (x - 1 ) (x – 3) = 0 
 x + 1 = 0       বা, x = − 1  
অথবা, x – 1 = 0       বা, x = 1  
এবাং x − 3 = 0    বা, x = 3. [বাকারলযবা-’৯৬, ২০০০, ১৪ (T.T)] :.  
কেদরবন্দরু স্থানাাংক = (–1, 0) ( 1, 0) (3,0) 
 
সুেরাাং, (-1,0) রবন্দযুে ঢা,          = 3(-1)2-6.(-1) -1=8  
 
 
           ( 1, 0) “   “     “        “            = 3 (1)2-6 (1) -1=-4 

dx 
dy 

dy 
dx 

dy 
dx 



(3,0) রবন্দযুে ঢা, d
y 
dx 
 

=3(3)2-6(3)-1=8 

 করখাটির ঢাগুযা যথাক্রযম 8, 4, 8  
                                                                     (Ans.) 



3. x2 + y - 2x - 3 = 0 সঞ্চার যথর কয রবন্দযুে স্পল ণক X-অযক্ষর সমান্তরা ো রনে ণয় কর। 
-সমাধান 
 x2 + y2 - 2x - 3 = 0 
 
 বা, 2x + 2y.      - 2 = 0 
 
 বা, 2y.       = 2 – 2x   
 
বা, y        = 1 – x  
 
 বা,      =  
 
 (x, y) রবন্দযুে স্পল ণকটির ঢা,     = 
 
কয-সব রবন্দযুে স্পল ণক X-অযক্ষর সমান্তরা, কস-সব রবন্দযুে  
 
 
 বা,  
 
 বা, 1 − x = 0  
.. x = 1  
 
x-এর মান (i) নাং সমীকরযে বরসযয় াই, ( 

dy 
dx 

dy 
dx 

dy 
dx 

dy 
dx 

1 - x 
   y 

dy 
dx 

1 - x 
   y 

dy 
dx 

= 0 

1 - x 
   y 

= 0 



(1)2 + y2 – 2 (1) − 3 = 0 
 বা, y2 = 2 + 3 − 1 = 4 . 
. y = ±2  
.: রনযে ণয় রবন্দ ু= (1, ° 2)  
                                            (Ans.) 

4. x2 + 2ax + y = 0 বক্রযরখাটির উর এমন রবন্দগুুযা কবর কর, কযখাযন স্পল ণকসমূহ X-
অযক্ষর উর ম্ব হয়। 

 
 সমাধান : 
 x 2 + 2ax + y2 = 0  ……………………………………………………( i ) 
 বা,y2 = −x2 – 2ax  
উভয়ক্ষযক্ষ x-এর সাযযক্ষ অন্তরীকরে কযর াই,  
 
 2y      = - 2x - 2a 
 
            =  
 
স্পল ণক X-অযক্ষর উর ম্ব হয,          =  
বা, -                = 

dy 
dx 

dy 
dx 

(x + a) 
     y 

(x + a) 
     y 



Aa¨vq-9  

wjebxR Dccv`¨ 

hw`  x  Pj‡Ki `ywU dvsk‡bi n-Zg AšÍiK wbY©q Kiv hvq, Z‡e 

G‡`i ¸bd‡ji n-Zg AšÍiK mnM wbY©q Kivi Rb¨ Rvg©vb MwYZwe` 

MU‡d«U DBwjqvg wjebxR (Gottfried William Leibnitz) GKwU  

m~Î Avwe®‹vi K‡ib| GB m~ÎwU‡K  Zvui bvgvbymv‡i wjebxR Dccv`¨ 

ejv nq|  

wjebxR Dccv`¨ t hw` u  Ges v  cÖZ¨‡KB x Gi dvskb nq, Z‡e 

G‡`i ¸bd‡ji n-Zg AšÍiK mnM n‡jv,    

 
 hLb u Ges v Gi m~PK¸‡jv x Gi mv‡c‡ÿ KZevi AšÍiK mnM 

n‡q‡Q Zv wb‡`©k K‡i|  
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 (ii)bs Gi Dfq cÿ‡K x AšÍixKiY K‡i cvB 
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 ‡h‡nZz  Dccv`¨wU         ,          Gi Rb¨ mZ¨| 
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 myZivs n Gi mKj gv‡bi Rb¨ mZ¨| 
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   mgvavb t              

Dfqcÿ‡K x Gi mv‡c‡ÿ AšÍixKiY K‡i cvB 

  

 

 

Avevi x Gi mv‡c‡ÿ AšÍixKiY K‡i cvB  
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      Aa¨vq-10  

    AvswkK AšÍixKiY (Partial differention) 

AvswkK AšÍixKiY(definition Partial Derivatives): GKvwaK ¯̂vaxb 

Pj‡Ki dvskb‡K GKwU ¯^vaxb Pj‡Ki mv‡c‡ÿ AšÍiK mnM wbY©q Kivi mgq H 

¯^vaxb PjK e¨ZxZ Ab¨vb¨ m¦vaxb PjK‡K aªæeK a‡i AšÍiK mnM wbY©q Kivi 

c×wZ AvswkK AšÍixKiY ejv nq| 

g‡b Kwi,            `ywU ¯^vaxb Pjivwk  x I y Gi GKwU dvskb| y †K aªæeK 

a‡i u †K  x Gi mv‡c‡ÿ  AšÍixKiY Ki‡j †h AšÍiK mnM cvIqv hvq Zv‡K x   

Gi mv‡c‡ÿ              Gi AvswkK AšÍiK mnM ejv nq Ges G‡K       ev    , 

        ev     cÖZxK Øviv cÖKvk ejv nq| 

    Abyiƒ‡c  x †K aªæeK a‡i u †K  y Gi AvswkK AšÍiK mnM‡K      ev    , 

        ev     cÖZxK Øviv cÖKvk ejv nq| 

),( yxfu 

),( yxfu 
x
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m¤ú~Y© AšÍiK m~Î(&Total Differential) : hw`             Ges                    

nq, Z‡e                       n‡e hw`      Ges    Aw¯ÍZ¡ we`¨gvb _v‡K| 

 

),( yxfu  )(),( tytx  

dt

dy

y

u

dt

dx

x

u

dt

du
..










dt

dx
dt

dy

mggvwÎK dvskb (&Homogeneous Fuction) : hw` ‡Kv‡bv eûc` wewkó 

dvsk‡bi cÖZ¨K c‡`i x I y Gi NvZ (Power) †hvM Ki‡j mgvb nq, Zvn‡j 

H dvskb‡K mggvwÎK dvskb ejv nq| 

awi ,   

GLv‡b cÖwZwU c‡` x I y Gi gvÎv †hvM Ki‡j gvÎv nq n Kv‡RB f(x,y) GKwU 

mggvwÎK dvskb| 

n
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mggvwÎK dvsk‡bi   Rb¨ Aqjv‡ii Dccv`¨ (Euler`s Theorem Homogeneous 

Fuction) :  u hw` x I y Pj‡Ki n Nv‡Zi mggvwÎK dvskb nq Z‡e                               

 
cÖgvY : ‡h‡nZz u hw` x I y Pj‡Ki n Nv‡Zi mggvwÎK dvskb  

myZivs  
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cÖkœ :  hw`                    nq, Z‡e †`LvI †h  
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 xGi mv‡c‡ÿ AvswkK AšÍixKiY K‡i cvB 

 Abyiæ‡c, (i) bs ‡K yI  z  Gi mv‡c‡ÿ AvswkK AšÍixKiY K‡i cvB 
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cÖkœ :  hw`             nq, Z‡e cÖgvY Ki †h   
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cÖkœ 6: hw`                     nq, Z‡e cÖgvY Ki †h,   
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cÖkœ 23: hw`                        nq, Z‡e cÖgvY Ki †h,   
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myZivs  cÖgvY Ki‡Z n‡e †h,    

2333 3xyzyxu 

mgvavb t   
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  Aa¨vq -11 

  Awbw`©ó †hvwRZdj 

** dvskb mg~‡ni AšÍiK mnM Ges Zv‡`i mgvKwjZ mg| 
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** dvskb mg~‡ni ‡hvwRZdj(mgvKwjZ gvb) wbY©q Ki t 
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12.1 wbw`©ó †hvMR (Definite Integration) :         hw` x Gi dvskb nq 

Ges  (a, b)  GjvKvi  g‡a¨         hw`       Gi Awbw`©ó †hvMR nq, Zvn‡j x   

Gi gvb  a  n‡Z  b ‡Z cwiewZ©Z nIqvq        Gi gv‡bi †h cwieZ©b nq, Zv‡K      

                 Øviv m~wPZ Kiv nq Ges hv a  I b  GjvKvi g‡a¨       Gi wbw`©ó 

†hvMR| cÖZx‡Ki mvnv‡h¨ e¨³ Ki‡j Avgiv cvB 

                             n‡j  

 

 

 

GLv‡b a-†K (a, b)  GjvKvi g‡a¨ wb¤œmxgv (Lower limit) Ges b-†K 

(Upper limit) DaŸ©mxgv ejv nq| 

  Aa¨vq -12 

  wbw`©ó †hvwRZdj 

(Definite Integral) 
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•gvb wbY©q Ki :- 

mswÿß I iPbv g~jK cÖkœvewj t  
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• 6 (i) 
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• 6 (ii) 
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• 8 (vi) • 9 (i) 
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• 10 (i) 
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bvg- gynv¤§` Avey BDmyd 

c`ex- wPd Bb÷ªv±i(bb-‡UK)  

gqgbwmsn cwj‡UKwbK Bbw÷wUDU 

 

 

 



QvÎ-QvÎx cwiwPwZ 

wW‡cøvgv-Bb-BwÄwbqvwis 

‡UK‡bvjwR: mKj 

2q ce©  

welq: g¨v_‡gwU·-2 

welq †KvW:25921 

gqgbwmsn cwj‡UKwbK Bbw÷wUDU 



Aa¨vq :13 ‡f±i(Vector) 

mgq:45 wgwbU 

 

 

 

 

 

 



 GKK †f±i I mgvšÍivj GKK †f±i ej‡Z  

wK eyS ? 

 `ywU †f±‡ii †hvM I we‡qvM m¤ú‡K © avibv  ?  



wkLb dj 

GB Aa¨v‡qi cvV †k‡l............ 

1. †f±‡ii †hvM I we‡qvM wbY©q Ki‡Z cvi‡e |   

2. †f±‡ii wÎfzRi m~Î  cÖgvY Ki‡Z cvi‡e |  

3. †f±‡ii mvgšÍwiK m~Î  cÖgvY Ki‡Z cvi‡e |  

4. †f±‡ii mvnv‡h¨ mg‡KvYx,mgwØevû wÎfzR  cÖgvY  Ki‡Z 

cvi‡e |  



†¯‹jvi ivwk t †h mg¯Í ivwki ïaygvÎ gvb Rvb‡jB P‡j, w`K wb‡`©‡ki 

cÖ‡qvRb nq bv, Zv‡K †¯‹jvi ivwk e‡j| †hgbt `ªæwZ, IRb BZ¨vw` 

†¯‹jvi ivwk| 

 

†f±i ivwk (Vector) t †h mKj ivwki gvb I w`K Df‡qB Av‡Q, 

Zv‡`i‡K †f±i ivwk e‡j| †hgbt miY, Z¡iY,ej, †eM BZ¨vw`| 

KviY G‡`i gvb I w`K DfqB Av‡Q| 

 

GKK †f±i: ‡Kvb †f±‡ii cig gvb GK n‡jG‡K GKK †f±i  

e‡j| gvb k~b¨ bq Giƒc GKwU †f±i‡K Zvi gvb Øviv fvM Ki‡j H 

†f±i ivwki w`‡K ev Zvi mgvšÍivj GKwU GKK †f±i cvIqv hvq | 

 



A 

B C 

Q R 

ΔABC Gi †ÿ‡Î, 

BC + CA= BA 

P+Q=R 

†f±i  †hv‡Mi wÎfzR m~Î: hw` †Kvb wÎfz‡Ri  mwbœwnZ evû `yBwU †f±i  

ivwk wb‡`©k K‡i , Zvn‡j wÎfzRwUi Z …Zxq evûwU wecixZ µ‡g †f±i  

`ywUi jwäi gvb wb‡`©k K‡i|  



 mvgšÍwiKm~Î t †KvbmvgšÍwi‡Ki`yBwUmwbœwnZevûw`‡q `yBwU †f±‡ii gvb 

I w`Km~wPZKivn‡j, D³ †f±iØ‡qim~PK †iLvi 

†Q`we› ỳMvgxmvgšÍwi‡KiKY©wU †f±iØ‡qi †hvMd‡jigvb I 

w`Km~wPZKi‡e| 

 Ae ’̄vb †f±i(Position Vector) t†Kvbwbw`©ó we› ỳi †cÖw¶‡Z Ab¨ 

†h †Kvb we› ỳiAe¯’vb †h †f±iw`‡qwb‡`©k Kivnq, Zv‡K H 

we›` yiAe¯’vb †f±ie‡j| 

 𝐴 =xȋ+yj+zḵn‡j 

1). gvb , 𝐴 = 𝑥2 + 𝑦2 + 𝑧2
 

2). mgvšÍivjGKK †f±i = 

𝐴 

𝐴
 

3). w`K †KvmvBb : 𝑙 =
𝑥

𝐴
  , 𝑚 =

𝑦

𝐴
 ,𝑛 =

𝑧

𝐴
 

4). 𝑙 = cos 𝛼 , 𝑚 = cos 𝛽 , 𝑛 = cos 𝛾 



mgm¨v 1: A=4ȋ+2j-4ḵ  Ḇ=4i+4j-2ḵ GB †f±i  `yBwUi jwäi 

mgvšÍivj GKK †f±i wbY©q Ki | 

mgvavb :  A+Ḇ=4ȋ+2j-4+4i+4j-2ḵ 

                     =7i+6j-6ḵ  

2 2 27 6 6 121 11A B      

wb‡Y©q GKK †f±i     

7 6 6

11

i j k 




mgm¨v2: A I  B Gi Ae¯’vb  †f±i  (1,1,1) I (2,3,-2)   n‡j 

AB  ‡f±‡ii gvb I w`K †KvmvBb  wbY©q Ki | 

mgvavb :  awi, o g~jwe›`y                                         

                     OA=i+j+ḵ Ges     

OB=2i+3j-2ḵ 

(2 3 2 ) ( )AB OB OA i j k i j k        

2 3i j k  

1 4 9 14AB    

AB  ‡f±‡ii w`K †KvmvBb : 𝑙 =
1

√14
  , 𝑚 =

2

√14
,𝑛 =

−3

√14
 

AB  ‡f±‡ii gvb,  



mgm¨v3: ABC wÎfz‡Ri kxl©we›` yi Ae ’̄vb †f±i h_vµ‡g A(4,5,1), B(2,4,-1) I 

C(3,6,-3) n‡j ‡`LvI †h,wÎfzRwU mgwØevû mg‡KvYx wÎfzR  | 

mgvavb:  awi, og~jwe›`y |                                      

OA= 4i+5𝑗+ḵ  

OB= 2i+4j-ḵ 
GesOC= 3i+6j-3ḵ 

𝐴𝐵=𝑂𝐵-𝑂𝐴=(2i+4j-ḵ)-(4i+5𝑗+ḵ)= -2i-𝑗 − 2ḵ  

∴ 𝐴𝐵= (−2)2+(−1)2+(−2)2=3 

𝐵𝐶=𝑂𝐶-𝑂𝐵=(3i+6j-3ḵ)-(2i+4j-ḵ)=i+2j-2ḵ 

∴ 𝐵𝐶= (1)2+(2)2+(−2)2=3 
𝐴𝐶=𝑂𝐶-𝑂𝐴=(3i+6j-3ḵ)-(4i+5𝑗+ḵ )=-i+𝑗 − 4ḵ  

∴ 𝐵𝐶= (−1)2+(1)2+(−4)2=3√2 

∆𝐴𝐵𝐶এর𝐴𝐵=𝐵𝐶 এবং 𝐴𝐵2+𝐵𝐶2=𝐴𝐶2
(প্রমাণিত) 

 

𝐴 

𝐵 
𝐶 

𝑂 



 wb¤œ wjwLZ mgm¨v ¸‡jvi mgvavb wbY©q Ki? 

mgm¨v1: A I  B Gi Ae ’̄vb  †f±i  (1,2,1) I (1,3,-2)   n‡j AB    

‡f±‡ii gvb   wbY©q Ki | 

mgm¨v2: A=3 ȋ+2j-4ḵ  Ḇ=i+4j-2ḵ GB †f±i  `yBwUi jwäi 

mgvšÍivj GKK †f±i wbY©q Ki | 

mgm¨v3: ABC wÎfz‡Ri kxl©we›` yi Ae¯ ’vb †f±i h_vµ‡g A(2,4,-1), 

B(4,5,1) I C(3,6,-3) n‡j ‡`LvI †h ,wÎfzRwU mgwØevû mg‡KvYx 

wÎfzR Ges AB ‡f±‡ii w`K †KvmvBb wbY©q Ki | 



 

1). A=2 i+2j-ḵ  Ḇ=5i-3j+2ḵ GB †f±i  `yBwUi jwäi 

mgvšÍivj GKK †f±i wbY©q Ki | 

2). Ae ’̄vb †f±i Kv‡K e‡j 

3). †f±‡ii gvb wbY©‡qi m~ÎwU wjL| 



cvV g~j¨vqb 

1). †¯‹jvi ivwk I †f±i ivwk Kv‡K e‡j? 

1). †f±i  †hv‡Mi wÎfzR m~ÎwU ej ? 

2).GKK †f±i Kv‡K e‡j? 

3). mvgvšÍwi‡Ki m~ÎwU wjL | 

 



evoxi KvR  

1). †f±i  †hv‡Mi wÎfzR m~ÎwU ej | 

2). A I  B Gi Ae ’̄vb  †f±i  (1,2,1) I (1,1,-2)   n‡j AB  

‡f±‡ii gvb   wbY©q Ki | 

3). cÖgvY Ki †h, 2 i-j+ḵ  , i-3j-5ḵ , 3i-4j-4ḵ  †f±i wZbwU 

GKwU mg‡KvYx wÎfzR Drcbœ K‡i| 

4). ABC wÎfz‡Ri kxl©we› ỳi Ae¯’vb  †f±i h_vµ‡g A(0,7,10), 

B(-1,6,6) I C(-4,9,6) n‡j ‡`LvI †h ,wÎfzRwU mgwØevû mg‡KvYx 

wÎfzR Ges AB ‡f±‡ii w`K †KvmvBb   wbY©q Ki | 

 



Aa¨vq : 14 

 †f±‡ii WU ¸Yb 
mgq:45 wgwbU 

 

 

 

 

 

 

 





GB Aa¨v‡qi cvV †k‡l............ 

1. †f±‡ii WU ¸Yb wbY©q Ki‡Z cvi‡e | 

2. †f±‡ii mvnv‡h¨ j¤̂ Awf‡ÿc wbY©q Ki‡Z cvi‡e |  

3. †f±‡ii mvnv‡h¨ †KvY wbY©q Ki‡Z cvi‡e |  

 



 

                                                    

AvR‡Ki Av‡jvP¨ welq: 

†f±‡ii WU ¸Yb 



Aw`K ev †¯‹jvi ev WU ¸bd‡ji msÁv : ỳwU †f±i  ivwki cig gv‡bi ¸bdj I 

Zv‡`i AšÍ©MZ †Kv‡Yi †KvmvBb Abycv‡Zi ¸bdj‡K Zv‡`i Aw`K ev †¯‹jvi ev WU 

¸bdj e‡j| `yBwU †f±‡ii  gv‡S WU(.)wPý w`‡q GB Mybdj eySv‡bv nq | 

a.b= ab Cos , hLb0 ≤ 𝜃 ≤ 𝜋 

`ywU †f±‡ii †¯‹jvi ev WU ¸Yb:  

 

. . . 1

. . . 0

i i j j k k

i j j k k i

  

  



a.b = a
1
a

2
 +b

1
b

2 
+c

1
c

2 

 

hw`  a =a
1
ȋ+b

1
j+c

1
ḵ , b=a

2
ȋ+b

2
j+c

2
ḵ  n‡j 

1. 

cÖ‡qvRbxq m~Îvejx 

a.b = 0
 

 

2. ỳBwU †f±i ci¯úi j¤^ nIqvi kZ© t 

‡¯‹jvi wÎ¸Yd‡ji m~Î t 3. a.(b × c )
 

 



mgm¨v1:𝑎 =2 i+3j-ḵ , 𝑏 =- i+5j+ḵ GB †f±i  `yBwUiAw`Kev 

†¯‹jviev WU ¸bdjwbY©q Ki | 

mgvavb : ‡`IqvAv‡Q, 𝑎 =2 i+3j-ḵ , 𝑏 =- i+5j+ḵ 

wb‡Y©q ‡¯‹jvi ¸Yb,      

𝑎. 𝑏 =(2 i+3j-ḵ).(- i+5j+ḵ ) 

                     =2.(-1)+3.5+(-1).1 
                    =-2+15-1 

                      =13 



mgvavb :  awi,  ga¨eZx© ‡KvY=                                       

 A=4 i-2 j+4ḵ    Ges Ḇ=3 i-6 j-2ḵ  

  

   

 

A.Ḇ=(4 i-2 j+4ḵ ).(3 i-6 j-2ḵ ) 

        =12+12-8 

        = 16 

mgm¨v 2: A=4 i-2 j+4ḵ  Ḇ=3 i-6 j-2ḵ GB †f±i  `yBwUi  

AšÍt¯’ †KvY wbY©q Ki | 



2 2 23 ( 6) ( 2) 9 36 4 49 7B          

1

. 16 4

6.7 21

4
os

21

A B
Cos

A B

C



 

  

 

2 2 24 ( 2) 4 16 4 16 36 6A         



mgm¨v 3:𝑎 -Gigvb KZ n‡jA = 𝑎î − 3𝑎ĵ + 2𝑘 ̂  Ges Ḇ= 𝑎î + ĵ +

𝑘 ̂ †f±iØqci¯úi j¤^ n‡e? 

mgvavb: cÖ`Ë†f±iØqA = 𝑎î − 3𝑎ĵ + 2𝑘 ̂GesḆ= 𝑎î + ĵ + 𝑘 ̂  

‡h‡nZz †f±iØqci¯úi j¤^| 

∴ 𝐴 .𝐵 =0 

ev,(𝑎î − 3𝑎ĵ + 2𝑘 ̂ ).(𝑎î + ĵ + 𝑘 ̂ )= 0 

ev,𝑎. 𝑎 − 3𝑎. 1 + 2.1 = 0 

ev,𝑎2 − 3𝑎 + 2 = 0 

ev, 𝑎2 − 2𝑎 − 𝑎 + 2 = 0 

ev, (𝑎 − 2)(𝑎 − 1) = 0 

ev,  𝑎 = 2  A_ev 1   [ans.] 



সমস্যা-৪:  𝐴 =  2î −  ĵ +  k ̂ , 𝐵  =  î +  2ĵ +  2k ;̂ 

𝐵 বরাবরএরলম্বঅণিক্ষেপণিি ণয়কর। 

সমাধাি : (𝐴 . 𝐵 ) = (2î −  ĵ +  𝑘 ̂ )  ∙  (î +  2ĵ +  2𝑘 ̂)  

                                  =2.1 + −1 . 2 + 1.2 = 2 − 2 + 2 = 2 

 𝐵 = 12 + 22 + 22
= 3 

𝐵 বরাবর𝐴 এরলম্বঅণিক্ষেপ =(𝐴 . 𝐵 )/ 𝐵  

=  2/3  [ans.] 

সমস্যা-৫:𝐹 =  î −  2ĵ −  k̂ ; 𝑆 =  5î −  8ĵ +  3k̂  ; 

𝐹   বলএবং𝑆 সরিহক্ষল𝐹   বক্ষলরণিয়ায়কৃতকাক্ষেরপণরমািক্ষবরকর। 

সমাধাি :  W =𝐹 . 𝑆 = ( î −  2ĵ −  k ̂). ( 5î −  8ĵ +  3k ̂) 

                 = 1.5 + −2 . −8 + −1 . 3 

= 5 + 16 − 3 

∴ W= 18 একক [ans.] 



mgm¨v 1: †f±‡ii WU ¸Yb Gi m~ÎwU wjL| 



 

1. †f±‡ii WU ¸Yb ej‡Z Kx eySvq? 



evoxi KvR  

  

 

    

 



Aa¨vq : 15 

 †f±‡ii µm ¸Yb  
mgq:45 wgwbU 

 

 

 

 

 

 

 





GB Aa¨v‡qi cvV †k‡l............ 

1. †f±‡ii µm ¸Yb  wbY©q Ki‡Z cvi‡e | 

2. †f±‡ii mvnv‡h¨ wÎfzRi ‡ÿÎdj wbY©q Ki‡Z cvi‡e |  

3. †f±‡ii mvnv‡h¨ mvgšÍwi‡Ki ‡ÿÎdj wbY©q Ki‡Z cvi‡e |  

 



 

                                                    

AvR‡Ki Av‡jvP¨ welq: 

†f±‡ii µm ¸Yb 



w`K ev †f±i ev µm ¸bd‡ji msÁv : ỳwU †f±i  ivwki cig gv‡bi ¸bdj I Zv‡`i 

ga¨eZx© †Kv‡Yi mvBb  Abycv‡Zi ¸bdj Øviv †f±i ỳBwUi w`K ev †f±i ev µm 

¸‡Yi gvb Ges Wvb nvwZ ¯Œz c×wZ‡Z Dfq †f±‡ii j¤ ̂eivei GB ¸‡bi w`K wb‡`©k 

K‡i| `yBwU †f±‡ii  gv‡S µm()wPý w`‡q GB Mybdj eySv‡bv nq | 

0i i j j k k

i j k

j k i

k i j

j i k

k j i

i k j

     

 

 

 

  

  

  

‡hgb:  𝑎 × 𝑏 = 𝑎𝑏 sin 𝜃  𝑛  , hLb 0 ≤ 𝜃 ≤ 𝜋 

𝑛  



cÖ‡qvRbxq m~Îvejx 



cÖ‡qvRbxq m~Îvejx 



mgvavb :  awi, o g~jwe›`y                                         

OA =2i-3j-4ḵ 

OB =i+2j+ḵ 
 OC =3i-j-2ḵ 

 

 

              AB =OA – OB 

                     = (2i-3j-4ḵ)- (i+2j+ḵ) 

                    = 2i-3j-4ḵ- i-2j-ḵ 

                    = i+5 j-5ḵ   

  

A 

B C 

1.GKwU wÎfz‡Ri kx©lwe›`yi Ae¯’vb †f±i A=2i-3j-4ḵ,  Ḇ=i+2j+ḵ ,   

C=3i-j-2ḵ n‡j ΔABС Gi †ÿÎdj wbY©q Ki | 



AC =OC – OA 

       = (3i-j-2ḵ)- (2i-3j-4ḵ) 

       = 3i-j-2ḵ -2i+3j+4ḵ 

        = i+2 j+2ḵ   

AB AC = 

1 5 5

1 2 2

(10 10) (2 5) (2 5)

20 7 3
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i j k

i j k



     

  



ΔABC Gi †ÿÎdj 

2 2 2

1

2

1
(20) ( 7) ( 3)
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1
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AB AC 

    

  

 eM©GKK 
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ba


 ba

2

1

= 𝑖
−

(4-6)- 𝑗
−

(12+2)+ 𝑘
−

(-9-1) 

=-2 𝑖
−

-14 𝑗
−

-10 𝑘
−

 

mgvavbtawi,mvgvšÍwi‡KiKY©Øq𝑎
−

= -3i+j-2ḵ Ges𝑏
−

 = i-3j+4ḵ 

mvgvšÍwi‡Ki †ÿÎdj =  
=

1

2
× 10 3 = 5√3eM©GKK 

mgm¨v-2: GKwU mvgšÍwi‡Ki KY©Øq -3i+j-2ḵ Ges i-3j+4ḵ  n‡j Gi †ÿÎdj 

wbY©q Ki? 

= 300=10 3 







 



cvV g~j¨vqb 

1|GKwU wÎfz‡Ri ` yBwUmwbœwnZevû𝑎 I  𝑏n‡jwÎfz‡Ri†ÿÎdjKZ? 

2| GKwUmvgvšÍwi‡Ki ỳBwUmwbœwnZevû𝑎 I  𝑏 n‡jmvgvšÍwi‡Ki†ÿÎdj KZ? 

3|GKwU mvgvšÍwi‡Ki `yBwU KY© 𝑎 I  𝑏n‡j mvgvšÍwi‡Ki†ÿÎdj KZ? 

4| A = 4î − ĵ + 3𝑘 ̂  Ges Ḇ = −2î + ĵ − 2𝑘 ̂ †f±i 

ỳBwUj¤^fv‡e†Q`we› ỳ‡ZZv‡`I mgZ‡jiDci j¤^ eivei GKK †f±iwbY©q Ki| 



evoxi KvR  

  

 

    

 




