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01.  
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x – 4
= (Bx + A) (x – A)

2
 n‡j A I B Gi gvb KZ? 
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5x – 4
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x – 4
[c'1 = c1 + c2 + c3] 

 = (5x – 4) 






1

1

1
   

2x

x – 4

2x
   

2x

2x

x – 4
= (5x – 4) 







1

0

0
   

2x

– (x + 4)

0
   

2x

0

– (x + 4)
  

[∵ r2' = r2 – r1; r3' = r3 – r1] 

 = (5x – 4)(x + 4)
2
  

 (Bx + A) (x – A)
2
 Gi Zzjbv K‡i cvB; AZGe, A = – 4 Ges B = 5  

02.  A (4, 2k + 1), B (k,4) Ges C (3k + 2,2k) we›`yi †ÿÎdj 3 n‡j 

wÎfz‡Ri j¤^ we› ỳ wbY©q K‡i| [a‡i bvI, k c~Y©msL¨v]  

  A (4, 2k + 1), B (k, 4), C (3k + 2,2k) 

 †`Iqv Av‡Q, †ÿÎdj= 3sq units = 
1

2



4

2k + 1
   

k

4
  
3k + 2

2k
  

4

 2k + 1
= 3 

 
1

2
 {16 + 2k

2
 + (3k  + 2) (2k  + 1) – (2k

2
 + k + 12k + 8 + 8k)} =3 

  16 + 2k
2
 + 6k

2
 + 7k + 2 – 2k

2
 – 21k – 8 – 6 = 0 

  6k
2
 – 14k + 4 = 0  3k

2
 – 7k + 2 = 0  (3k – 1) (k – 2) = 0 

 k = 2, k = 
1

3
 wKš‘ (k∈ℤ)  k = 2 

 ¯’vbv¼ A (4,5); B (2,4); C(8,4) 

awi, j¤^we›`y O(x,y)|  

AB I OC ci¯úi j¤̂ nIqvq, mAB × mOC = –1 

 
5– 4

4 – 2
 × 

y – 4

x – 8
 = – 1 

y – 4

 x – 8
 = – 2  

 y – 4 + 2 (x – 8) = 0  

 2x + y = 20.... (i) 

 

C  B 

O(x,y) 

A 

 
 Avevi, AC I OB ci¯úi j¤^ e‡j, mAC × mOB = – 1  

  
5 – 4

4 – 8
 × 

y – 4

x – 2
 = – 1   

y – 4

x – 2
 = 4  y – 4 = 4x – 8  

  4x – y = 4 ..... (ii) 

 (i)  I (ii) n‡Z wb‡Y©q j¤^we›`y (x,y)  (4,12) 

03.  Aa©e„ËvKvi myo‡½i e v̈mva© 12m Gi ga¨we›̀ y n‡Z 10m ~̀‡i D”PZv wbY©q Ki| 

  e¨vmva©, r = 12m 

e„‡Ëi e¨v‡mi Dci †K› ª̀ (B) n‡Z 10m 

`~iZ¡ C we›`y‡Z j¤^ Uvbv n‡j Zv e„Ë‡K 

A we›`y‡Z †Q` K‡i Ges GwU GKwU 

mg‡KvYx wÎfzR MVb K‡i|  

 

10m 

A 

C B 

 

 AZGe, AB
2
 = AC

2
 + BC

2
 

 AC = AB
2
 – BC

2
  AC = (12)

2
 – (10)

2
  AC = 44  

 AC = 6.663m  ga¨we›`y n‡Z 10m `~iZ¡ D”PZv 6.633m. 

04.  a  Gi ev Í̄e gvb 
lim

x0
 
2e

2x
 – 2e

–5x
 + ax

x
2  wjwgUwU Aw¯ÍZ¡kxj n‡e? a Gi 

mxgvi gvbI wbY©q Ki| 

  L.H.S =  
lim

x0
 
2e

2x
 – 2e

–5x
 + ax

x
2   

 
lim

x0
–

4e
2x

 + 10e
–5x 

+ a

2x
   

 = 
lim

x0
–

8e
2x

 – 50e
–5x

2
  = 

8 × 1 – 50 × 1

2
 = – 21 

 R.H.S = 
lim

x0
 
2e

2x
 – 2e

–5x
 + ax

x
2  = – 21 [Abyiƒcfv‡e] 

  L.H.S = R.H.S myZivs wjwgU we`¨gvb hvi gvb – 21| 

 GLb, 
lim

x0
 
2e

2x
 – 2e

–5x
 + ax

x
2  = – 21  

   
lim

x0

4e
2x

 + 10e
–5x 

+ a

2x
 = – 21 

 x = 0 Gi Rb¨; 4e
2x

 + 10e
–5x

 + a = 0 

  4 + 10 + a = 0   

  a = – 14 

05.  y = ( )x + 1 + x
2 20

 n‡j 
d

2
y

dx
2 Gi gvb wbY©q Ki hLb, x = 0. 

   GLv‡b, y = (x + 1 + x
2
)

20
 [x = 0 n‡j, y = 1] 

  
dy

dx
 = 20 (x + 1 + x

2
)

19
 








1 + 
2x

2 1 + x
2  

  
dy

dx
 = 20 (x + 1 + x

2
)

19
 






1 + x

2
 + x

1 + x
2  

  
dy

dx
 = 

20y

1 + x
2 [y = (x + 1 + x

2
)

20
; x = 0 n‡j, 

dy

dx
 = 20] 

  1 + x
2
 
dy

dx
 = 20y  

  1 + x
2
 
d

2
y

dx
2 + 

dy

dx
 

1

2 1 + x
2 × 2x = 20 

dy

dx
 

  1 
d

2
y

dx
2

x = 0
 + 0 = 20 × 20 [x = 0 ewm‡q]  

d
2
y

dx
2

x = 0
 = 400  

06.  y = 
1

x
 – 1, x = 

1

2
, x = 2 Ges x Aÿ Øviv Ave× †ÿ‡Îi †ÿÎdj KZ? 

 

 y 

y' 

x' x 
(1,0) 

 

y = 
1

x
 – 1 

x = 
1

2
  x = 2  

( )
1

2
0  (2,0) 

 

 Area =  









1

2/1
1

x

1
dx + dx

x

1
1

2

1 







   

 =  [lnx – x]
1

1

2
 + [x – lnx]

2

1 

 = ln1 – 1 – ln (0.5) + 0.5 + 2 – ln2 – 1 + ln1 = 0.5 = 
1

2
 eM© GKK| 

 MwYZ 

 Solve 

 Solve 

 Solve 

 Solve 

 Solve 

 Solve 
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07.  z,iz, z + iz wÎfz‡Ri kxl©we›`y n‡j Gi †ÿÎdj KZ? 

©

 

z = x + iy 

iz = i (x + iy) = ix  + i
2
 y = – y + xi 

z + iz = x + iy – y + ix = x – y + i (x + y) 

¯’vbv¼ wZbwU A (x, y), B(–y, x) Ges  

C(x– y,x + y) Nwoi KuvUvi wecixZ w`K 

wb‡q| 

 
 

 

C (x– y,x +y) 

A (x– y) 

X X' 

(– y,x)B 

Y 

Y' 

 

 

  = 
1

2
 






– y

x

x – y
   

x

y

x + y
  

1

1

1
 

1

2
 






– x

y

x – y
  

–y

– x

x +y
  

0

0

1




r'1 = r1 – r3

r'2 = r2 – r3
 

  
1

2
 {(– x) × (– x)} – {(–y) × (y)} = 

1

2
 (x

2
 + y

2
) = 

1

2
 |z|

2
 sq Unit 

[∵ z Gi gWzjvm, |z| = x
2
 + y

2
] 

weKí mgvavb: AvM©b WvqvMÖv‡g, z = 


 

iz = 


C; AOC = 90   

[∵ z †K i Øviv ¸Y Ki‡j 90 †Kv‡Y Ny‡i hvq] 

 
 

 
 

B 

A C 

O 

(z + iz) 

iz z 

 

 


 = z + iz, 


, 


 I 


OC Gi jwä 

 ∵ OA = OC = |z|  OABC GKwU eM© 

  OABC = |z|
2
  ABC = 

1

2
 × OABC = 

1

2
 |z|

2
 eM© GKK 

08.  cive„ËvKvi wW¯‥ Gi e¨vm 6 Ges MfxiZv  2.5ft n‡j wiwmfvi †dvKv‡m 

ivL‡j †K› ª̀ †_‡K Gi ~̀iZ¡ wbY©q Ki| 

 

 

 
 

(2.5,3) 

2.5ft 

a (a,0) receiver 

Parabolic Disk 

(0,0) 

(2.5,– 3)  

 awi, cive„‡Ëi mgxKiY, y
2
 = 4ax  (3)

2
 = 4a × 2.5 

  a = 
9

10
  wiwmfviwU †K› ª̀ n‡Z 

9

10
 ft `~i‡Z¡ Aew ’̄Z| 

09.  Dce„‡Ëi ỳwU kx‡l©i ~̀iZ¡ 1400 wgwjqb km Ges Dc‡K› ª̀Ø‡qi ga¨eZ©x 

`~iZ¡ 800 wgwjqb km n‡j Dce„‡Ëi mgxKiY †ei Ki| 

  

1400 unit 

800 unit 
     

 
 GLv‡b, 2a = 1400 Ges 2ae = 800 

  a = 700  e = 
800

2a
 = 

8

14
 

  b
2
 = a

2 
(1 – e

2
) = (700)

2
 



1 – 

8
2

14
2  = 330000 km 

  wb‡Y©q mgxKiY, 
x

2

a
2 + 

y
2

b
2 = 1  

  
x

2

(700)
2 + 

y
2

330000
 = 1  

  
x

2

490000
 + 

y
2

330000
 = 1 

 [x I y Dfq A‡ÿ 1 GKK = 1 wgwjqb wK‡jvwgUvi|] 

10.  x
2 
– 9x + 8 = 0 mgxKiYwU exp (sin

2
x + sin

4
x + sin

8
x + ... ... ...) 

ln2 Øviv wm× n‡j 
cosx

 sinx + cosx
  Gi gvb KZ? (0 < x < 

π

2
) 

  x
2
 – 9x + 8 = 0  

  (x – 1) (x – 8) = 0  

  x = 1,8 

 GLb, exp (sin
2
 x + sin

4
x + sin

8
x + ... ... ... )ln2  

 = (e
ln 2

)
sin2x + sin4x + sin8x + ... ... ...   

 
= xsin1

xsin
2

2

2  = 2
tan2x

 

 kZ©g‡Z, 2
tan

2
x
 = 1,8 

∵ e
ln x

 = x 

Amxg avivi †hvMdj,  

a

1 – r
 = 

sin
2
x

1 – sin
2
 x

 

 GLb, 2
tan

2
x
 = 1 = 2  tan

2
x = 0  x = 0 [hv AMÖnY‡hvM¨, 0 < x < 

π

2
] 

 Avevi, 2
tan2x

 = 8  

  2
tan

2
x
 = 2

3
 tan

2
x = 3  tanx =  3    

  tanx = 3 



0 < x < 

π

2
  

  x = 
π

3
 

 
cos x

 sin x + cos x
 = 

cos 
π

3

cos
π

3
 + sin 

π

3

 = 
1

1 + 3
 = 

3 – 1

2
 

11.  cos
3
 x – 

1

2
 sin 2x = 1  + sin

3
 x n‡j mgvavb K‡iv| 

  cos
3
 x – 

1

2
 sin 2x = 1  + sin

3
 x 

  cos
3
x – sin

3
x – 

1

2
 2 sinx cos x – 1 = 0 [∵ sin 2A = 2 sin A. cos A] 

  (cos x – sin x) (cos
2
x + sin

2
x + sinx cos x) – 1 – sinx cos x = 0  

[∵ sin
2
 + cos

2
 = 1] 

  (cos x – sin x) (1 + sinx cos x) – (1 + sin x cos x) = 0 

  (1 + sinx cosx) (cos x – sinx – 1) = 0 

 GLb, 1 + sinx cos x = 0  sinx cosx = – 1 

  GwU MÖnY‡hvM¨ bq KviY, – 
1

2
  sinx cos x  

1

2
  

 A_ev, cosx – sin x – 1 = 0  cosx – sinx = 1 

  
1

2
 cos x – 

1

2
 sin x = 

1

2
 [Dfqcÿ‡K 2 Øviv fvM K‡i cvB] 

  cos


4
 cosx – sin 



4
sinx = 

1

2
  

  cos 






4
 + x  = cos 



4
  



4
 + x = 2n  



4
  

  x = 2n – 


2
  x = 2n; n  ℤ 

12.  GKwU 2x j¤̂v jvwV (IRb w) 2wU LyuwUi Dci Av‡Q| Avjv v̀ fv‡e W1 I W2 

Dfq cÖv‡šÍ ivL‡j fvimv‡g  ̈_v‡K| LyuwU ỳwUi ~̀iZ¡ y n‡j 
x

y
 Gi gvb wewfbœ IR‡bi 

gva ‡̈g cÖKvk Ki| 

  hLb, ïay w1 IRb Szjv‡bv nq ZLb jw× A LuywUi Dci n‡j, w1 

(x – d) = wd 

 w1x – w1d = d = 
w1x

w + w1
  

GKBfv‡e, Wvbcv‡k ïay w2 IRb 

Szjv‡bv n‡j, d' = 
w2x

w + w2
 W1 

(x – d)  

A 
W 

y 

B 
W2 

x  d  d'  (x–d')  x   
 
  

 

 GLb, d + d' = 
w1x

 w + w1
 + 

w2x

w + w2
  y = 



w1

w + w1
 + 

w2

w + w2
 x 

  
x

y
 = 

1

w1

w + w1
 + 

w2

w + w2

 (Ans) 

 Solve 

 Solve 

 Solve 

 Solve 

 Solve 

 Solve 
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13.  cZbkxj e ‘̄ †kl  t †m‡K‡Û h D”PZv AwZµg Ki‡j, cÖgvY Ki †h, cZbKvj  = 
h

gt
 + 

t

2
 

  cÖ_g As‡k, x = ut' + 
1

2
 gt'

2
 [∵ S = ut + 

1

2
 a ×  2] 

  x = 
1

2
 gt'

2
 ................... (i)  [†h‡nZz Avw`‡eM, u = 0] 

 wØZxq As‡k, x – h = u (t' – t) + 
1

2
g (t' – t)

2   

 
 x – h = 

1

2
 gt'

2
 + 

1

2
 gt

2
 – gt t' 

  
1

2
 gt'

2
 – h = 

1

2
 gt'

2
 + 

1

2
 gt

2
 – gtt'  

 
 
gt t' = h + 

1

2
 gt

2
 

  t'
 
= 

h

gt
 + 

1

2
 gt

2

gt
  

  t' = 
h

gt
 + 

t

2
 (cÖgvwYZ)

 

14.  GKwU e ‘̄ 22 ms
–1

 †e‡M 45 †Kv‡Y wb‡ÿc Kiv n‡j 45m `~‡i Aew¯’Z 

20m  D”PZvq `vjvb AwZµg Ki‡Z cvi‡e wK? 

  

v = 22ms
–1

  

y = 20m 

x = 45 m 

45 

 

 

 Avgiv Rvwb,  

 y  = x tan α – 
gx

2

2 v0
2
 cos

2 
α

  

  y = 45 tan 45 – 
9.8 × (45)

2

 2 × (22)
2
 (cos 45)

2  

  y = 4m 

GLv‡b,  

v̀jv‡bi AvYyf‚wgK ̀ yiZ¡, x = 45m 

cÖ‡ÿwcZ †KvY, α = 45 

Avw`‡eM, v0 = 22ms
–1

 

AwfKl©R Z¡iY, g = 9.8 ms
–2

 

 †h‡nZz, y < 20m; ZvB cÖvmwU `vjvb AwZµg Ki‡Z cvi‡e bv| 

 

15.  GKwU Kv‡Vi Nbe ‘̄i •`N©¨ 8cm Ges NbZ¡ 600 kgm
3

 | G‡K 1000 

kgm
3

 Nb‡Z¡ Wzev‡j GwU mij Qw›`Z ¯ú›`‡b †`v‡j| 

 (i) Nbe ‘̄wUi WzešÍ •`N©¨ KZ n‡e? 

 (ii) G‡K m¤ú~Y© Wywe‡q †Q‡o w`‡j Gi Z¡iY KZ? 

  (i) g‡b Kwi, Nbe ‘̄wUi WzešÍ •`N©¨ = L cm 

 myZivs, cøveZvi m~Î n‡Z Avgiv cvB, Vffg = Vssg  

  ALf = Aas 

  L  f = a  s  

 [∵ Nbe ‘̄wUi †ÿÎdj (A) m¤ú‡K© †Kv‡bv wKQz ejv †bB ZvB Nbe¯‘wUi 

†ÿÎdj aªæeK a‡i †bqv n‡q‡Q] 

 L = 
a  s

f
 

 L = 
8  600

1000
  L = 4.8 cm 

GLv‡b, 

cvwbi NbZ¡, f = 1000 kgm
3

 

Nbe¯‘i NbZ¡, s = 600 kgm
3

 

Nbe¯‘i evûi •`N©¨, a = 8cm 

 A_©vr, Nbe¯‘wUi WzešÍ •`N©¨, L = 4.8 cm 

 
(ii) 

  
 Avgiv Rvwb, jwä ej = AwfKl©R ej  cøeZv ej 

 mf = mg  Vfg 

 Vsf = Vsg  Vfg 

 f = 
s  f

s
  g  = 

600  1000

600
  9.8  

=  6.533 ms
2

 

 Nbe ‘̄wUi Z¡iY Dc‡ii ẁ ‡K 6.533 ms
2
 

GLv‡b, 

fi = m = Vsg 

AvqZb = V 

e¯‘i NbZ¡, s = 600 kg/m
3
 

cvwbi NbZ¡, s = 1000 kg/m
3
 

jwä Z¡iY, f = ? 

16.  †Kv‡bv gva¨‡g GKRb e¨w³ 2m D”PZvq 3m `xN© GKwU ivwk‡Z cv_i 

†eu‡a Avbyf~wgKfv‡e GKRb †jvK cÖwZ wgwb‡U 30 evi Nyi‡Q| e¨w³ n‡Z 

`k©K mvwii ~̀iZ¡ b~¨bZg KZ n‡j `k©K wbivc‡` _vK‡e? 

 V = r = 2fr  

= 
2  30

60
  3 = 9.42ms

–1 

 

 

 

3m 

6
.0

3
m

 

 

 f~wg‡Z co‡Z mgq jvM‡e, t = 
2h

g
 = 

2  2

9.8
 = 0.64s 

 GB mg‡q AwZµvšÍ Avbyf~wgK `~iZ¡, s = Vt = 9.42  0.64 = 6.02m 

†h‡nZz cÖvm Øviv AwZµvšÍ ~̀iZ¡ ¯úk©K eivei| 

 e ẅ³ n‡Z ̀ k©K mvwii ga¨eZ©x me©wb¤œ MÖnY‡hvM  ̈̀ ~iZ¡ = 6.03
2
 + 3

2
 = 6.73m 

17.  0.5 kg f‡ii KvV LÐ Lvov Zj †N‡l co‡Q| Nl©Y ¸Yv¼ 0.25| Djø¤̂ 

w¯úªs‡qi mv‡_ msNl© n‡q 4m w¯úªs msKzwPZ nq| msN‡l©i mgq KvV L‡Ði 

†eM wbY©q Ki| [w¯úªs aªæeK = 4.8Nm
–1

] 

 KvR-kw³ Dccv`¨ Abymv‡i, 

1

2
kx

2
 = 

1

2
m(v

2
 – u

2
) + mgx 

 
1

2
mv

2
 = 

1

2
kx

2
 – mgx = 18.8 

 v
2
 = 75.2m

2
s

–2
  v = 8.67ms

–1
 

GLv‡b, 

u = 0 ms
–1

 

m = 0.5 kg 

x = 4m 

k = 4.8 Nm
–1

 

 [we. ª̀: Djø¤̂ Zj eivei wecixZgyLx ej wµqv Ki‡Q bv, d‡j Nl©Y ejI †bB] 

18.  GKwU i‡KU‡K g½jMÖn †_‡K 2kms
1

 †e‡M wb‡ÿc Kiv n‡jv| i‡KUwUi 

20% kw³ g½jMÖ‡ni evqygÐjxq euvavi Kvi‡Y bó n‡q †M‡j i‡KUwU 

g½jMÖ‡ni c„ô n‡Z KZ Dc‡i DV‡e? [g½jMÖ‡ni fi = 6.4  10
23

 kg. 

g½jMÖ‡ni e¨vmva© = 3395 km. G = 6.67  10
11

 Nm
2
kg

2
] 

 awi, i‡KUwU g½jc„ô n‡Z h D”PZvq D‡V| 

 i‡KUwUi †gvU kw³i 20% Gi evqygÐjxq euvavi Kvi‡Y bó n‡q hvq e‡j 

Aewkó 80% kw³ i‡KUwU‡K h D”PZvq wb‡q hvq|  

 GLb, kw³i wbZ¨Zvi m~Îvbymv‡i Avgiv cvB, 

80%  
1

2
 mv

2
  

GMm

R
 = 0  

GMm

R + h
  

 0.4mv
2
  

GMm

R
 = 0  

GMm

R + h
 

 m 



0.4v

2
  

GM

R
 = m  

 GM

R + h
 

 

GLv‡b, wb‡ÿc †eM, 

v = 2kms
1

 = 2000 ms
1

 

g½jMÖ‡ni fi, 

M = 6.4  10
23

 kg 

g½j MÖ‡ni e¨vmva©, 

R = 3395 km = 3395  10
3
m 

gnvKl©xq aªæeK, 

G = 6.67  10
11

 Nm
2
kg

2 

 Solve 

 Solve 

 c`v_©weÁvb 

 Solve 

 

mf 
mg 

Vrg 

 Solve 

 Solve 

 Solve 
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GM

R + h
 =  0.4  (2000)

2
 + 

6.67  10
11

  6.4  10
23

3395  10
3  

  
GM

R + h
 = 1.097  10

7  
 R + h = 

GM

1.097  10
7 

  R + h = 
6.67  10

11
  6.4  10

23

1.097  10
7   R + h = 3.89  10

6 

  
 h = 3.89  10

6
  R  h = 3.89  10

6
  3395  10

3  

 
 h = 4.96  10

5
m   h = 

4.96  10
5

1000
 km  h = 496.34 km 

19. 

 

 

B 
C 

A 

 


A = 2


i + 


j + 3


k 


B = 3


i  – 3


j  


k n‡j-  

wÎfzRwUi †KvY¸wji gvb †ei Ki| 

  

A =  2


i + 


j + 3


k 

         

B = 3


i – 3


j   


k 

        

C = 


B – 


A = 


i – 4


j  4


k 

 A ^ B = cos
–1

 














|B||A|

B.A
= cos

–1
 0 = 90 

  B  ̂C = cos
–1

 














|C||B|

C.B
= 40.6 

  C  ̂A = 180 – 90 – 40.6 = 49.4 

20.  weï× cvwbi msbg¨Zv 5  10
–12 

cm
2
/dyne Ges NbZ¡ 1gm/cc n‡j 

3km MfxiZvq NbZ¡ KZ? 

 B = 
1

msbg¨Zv
 = 

1

5  10
–11N/m

2 

B = 
PV

v
  v = 

P

B
 V  

= 
101325 + hg

B
V 

msbg¨Zv  

= 5  10
–12

cm
2
/dyne 

= 5  10
–11

m
2
/N 

NbZ¡,  = 1gm/cc  

            = 1000kg/m
3
 

 = (101325 + 3  10
3
  1000  9.8)  5  10

–11
  V = 0.001475V 

  V = V – v = 0.9985V 

 †h‡nZz, fi AcwiewZ©Z _vK‡e| 

  V = V  
V

V
 = 

1000  V

0.9985 V
 = 1001.5kgm

–3 

 weKí:  = 


1 – 
P

B

 = 
100kgm

–3

1 – 
10

3
  9.8  3  10

3





1

5  10
–12

  10
–4

  5
5

 = 1001.5kgm
–3

 

21. P = 2atm, V = 2L, T = 30C n‡j Gi g‡a¨ 21% O2 AYy we`¨gvb| 

O2 AYyi msL¨v KZ? 

  n = 
PV

RT
 = 

2  2

0.0821  (30 + 273)
 = 0.16 mol 

  nO2
 = 0.16  0.21 = 0.0336 mol 

  O2 AYyi msL¨v = 0.0336  6.02  10
23

 = 2.02  10
22 

wU 

22. 596 nm I 590 nm Zi½‣`‡N ©̈i Av‡jv GK wP‡oi Dci cwZZ n‡”Q| a 

= 2  10
–4

m, D = 1.5m n‡j 1g Pi‡gi Ae¯’v‡bi cv_©K¨ KZ? 

  1g Pi‡gi Ae ’̄v‡bi cv_©K¨, x = 
3D

2a
  

  x = 
3

2
  (596 – 590)  10

–9
  

1.5

2  10
–4 = 6.75  10

–5
m 

23. GK LÛ cÖvPxb Kv‡V 
14

C I 
12

C Gi AbycvZ eZ©gvb Kv‡ji RxweZ Mv‡Qi 

Kv‡V IB Abycv‡Zi 
1

12
 Ask| 

14
C Gi Aa©vqy 5570 eQi| cÖvPxb MvQwUi 

eqm wbY©q Ki| 

  awi, 
14

C Gi cigvYy msL¨v x wU I 
12

C Gi cigvYy msL¨v y wU 

 t mgq ci, 
14

C Gi cigvYy msL¨v x
 
wU I  

14
C Gi cigvYy msL¨v y wU

 

 GLv‡b, x + y = x + y [†Kbbv †gvU cigvYy msL¨v aªæe] 

 ïiæ‡Z, x : y = 1 : 1  
x

y
 = 

1

1
  

x

x + y
 = 

1

2
 ...... (i) 

 cÖkœg‡Z, 
x

y
 = 

x

y
  

1

12
 = 

1

12
 

x

x + y
 = 

1

13
 ........ (ii) 

 (ii)  (i) 

 
x

x + y
  

x + y

x
 = 

2

13
  

x

x
 = 

2

13
 = 

N

N0
 [x + y = x + y] 

 GLb, 
N

N0
 = e

–t
 = 

2

13
  – t = ln 

2

13
  t = 

2ln

T

2

1

 ln
13

2
 



















2

1T

2ln
 

  t = 15041.45 years 

24. 55gm f‡ii e ‘̄ w¯úªs G mshy³ Ki‡j 8.1cm msKzwPZ nq| k = 1.8N/m 

n‡j (i) mvg¨ve ’̄v †_‡K 5cm ~̀i‡Z¡ Gi †eM KZ? (ii) e ‘̄i m‡e©v”P †eM KZ? 

  k = m
2
 =   = 

k

m
 = 

1.8

0.055
 = 

360

11
 

 Avgiv Rvwb, v =  A
2
 – x

2
  

 = 
360

11
 (0.081)

2
 – (0.05)

2
 = 0.36456ms

–1 

 
vmax = A = 

360

11
  8.1  10

–2
 = 0.4634ms

–2
 

25.  

 
4.4V 

2.1 V a 

1.2  

1.5 

b 6 

 

 eZ©bxi Zwor cÖevn KZ? a I b we›`yi wefe cv_©K¨ KZ? 

   eZ©bx‡Z Zwor cÖevn:  

 KVL Abymv‡i, –4.4 + 2.1 + 1.2i + 6i + 1.5i = 0 

  8.7i = 2.3  i = 
23

87
 A 

 Vab = 2.1 + (1.2 + 6)i = 2.1 + 7.2  
23

87
  4 V 

26.   

4.5k 

12V 
Si 

0.7 0.3 

Ge 

 

 (i) eZ©bxi Zwor cÖevn KZ? 

 (ii) Ge Wv‡qvW‡K Dwë‡q w`‡j †iv‡ai ỳB cÖv‡šÍi wefe cv_©K¨ KZ? 

  

(i)

 

 

4.5k 
12V 

Si 

0.7 0.3 

Ge 

 
 Zwor cÖevn: – 12 + 0.7 + 0.3 + 4.5  10

3
i = 0 

 i = 
12 – 1

4.5  10
3  i = 2.44 mA 

 Solve 

 Solve 

 Solve 

 Solve 

 Solve 

 Solve 

 Solve 

 Solve 
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ii.

 

 
4.5k 

12V 
0.7 0.3 
Si Ge 

 

 wegyLx †Sv‡K Zwor cÖevwnZ n‡j wefe cÖvPxi †e‡o hvq Ges Ge Wv‡qvW 

w`‡q Zwor cÖevwnZ nq bv| d‡j, †iv‡ai ỳB cÖv‡šÍ wefe cv_©K¨ 0 nq|  

27.  4F Gi GKwU aviK‡K 200V wef‡e mshy³ Kiv n‡jv| cieZ©x‡Z 

aviKwU‡K ms‡hvM Ly‡j Aci GKwU PvR©wenxb 2F avi‡Ki mv‡_ mgvšÍiv‡j 

mshy³ Kiv n‡jv| Gi `iæY cÖ_g aviKwU Kx cwigvY mwÂZ k³ nviv‡e? 

 cÖ_g avi‡Ki †ÿ‡Î, 

mwÂZ PvR©, Q1 = C1V 

= (4  200) C 

= 800 C 

GLv‡b, 

cÖ_g avi‡Ki aviKZ¡, C1 = 4F 

wØZxq avi‡Ki aviKZ¡, C2 = 2F 

cÖhy³ wefe cv_©K¨, V = 200V 

 mwÂZ kw³, U1 = 
1

2
 C1V

2 
= 

1

2
  4  (200)

2
 J  

  = 80000  10
6

 J = 0.08J 

 2F PvR©wenxb avi‡Ki mv‡_ mshy³ Ki‡j †gvU Pv‡R©i †Kv‡bv cwieZ©b nq bv| 

 bZzb aviKZ¡, Cp = C1 + C2 [∵ mgvšÍiv‡j hy³ Kiv n‡q‡Q] 

 = (4 + 2) A = 6F 

 mgvšÍiv‡j mshy³ Kivi ci mwÂZ kw³, U2 = 
1

2
  

Q
2

Cp
  

= 
1

2
  

(800  10
6

)
2

6  10
6  J 

= 
1

2
  



1

2
  

1

6
  800

2
  10

6
 J 

= 0.0533 J 

GLv‡b, 

Cp avi‡K mwÂZ PvR©, Q = Q1 

= 800C = 800  10
6

 

  kw³ nvwi‡q‡Q, U = U1  U2 = 0.08  0.0533J = 0.027J 

 

28.  †evi g‡Wj Abyhvqx cÂg Kÿc_ †_‡K GKwU B‡jKUªb c v̈‡ðb wmwi‡R Avm‡j,  

 i.  Zi½ •`N©¨ KZ nm?   ii. Zwor †P․¤̂Kxq wewKiY †Kvb AÂ‡j Aew ’̄Z? 

 GLv‡b RH = 1.097 × 10
7 
m

–1
 

  
1


 = RH 



1

n1
2 – 

1

n2
2   

  
1


 = 1.097  10

7





1

3
2 – 

1

5
2  

   = 1281.9 nm 

  Zi½‣`N ©̈ 1281.9 nm = 1.281 m  

 hv Ae‡jvwnZ AÂj wb‡ ©̀k K‡i| KviY Ae‡jvwnZ AÂ‡ji mxgv n‡jv 

0.75m – 1000 m| 

29.  50ml 0.1M AgNO3 ª̀eY I  100ml 0.5 M KCl ª̀e‡Yi wewµqvq 

Aat‡ÿc co‡e Kx? [KSP = 1.69 × 10
–10

] 

  wgkÖ‡Y, AgNO3 + KCl  AgCl + KNO3 

 [Ag
+
] = 

50 × 0.1

50 + 100
 = 

1

30
 M 

 [Cl
–
] = 

0.5 × 100

 100 + 50
 = 

1

3
 M 

  KiP = [Ag
+
] [Cl

–
] = 

1

30
 × 

1

3
 = 

1

90
 = 0.011 > KSP 

  AgCl Aat‡ÿc co‡e|   

30.  X = 17, Y = 20 G‡`i ch©vq mviYx‡Z Ae¯’vb wjL| avZz, AavZz, DcavZz 

†KvbwU? G‡`i Øviv MwVZ †h․‡Mi WU ÷ªvKPvi †`LvI| 

  X = 17 I Y = 20 n‡j †g․j¸‡jv n‡jv Cl I Ca| G‡`i 

B‡jKUªb web¨vm wb¤œiƒc: 

 Cl  1s
2
2s

2
2p

6
3s

2
3p

5
; MÖæc: 17, ch©vq: 3 

 Ca  1s
2
2s

2
2p

6
3s

2
3p

6
4s

2
; MÖæc: 2, ch©vq: 4 

 Ca n‡jv avZz KviY GwU B‡jKUªb Z¨vM K‡i| Aciw`‡K B‡jKUªb MÖnY 

Kivi Rb¨ Cl n‡jv AavZz| 

 X I Y Øviv MwVZ †h․M CaCl2 hvi WU ÷ªvKPvi wb¤œiƒc: 

   

  Cl . Ca . Cl 


 
  

 
 

  

 
 

  
 




 
   

31.  msKivqb wjL-NH4
+
, XeF4, IF5, BCl3, PCl5 

   A‣Re †h․‡Mi †ÿ‡Î: msKwiZ AiweUv‡ji cªK…wZ wbY©‡qi m~Î:  

 x = 
1

2
  [†hvR¨Zv †k‡j B‡j±ªb msL v̈ + GK‡hvRx cigvYyi msL v̈ – K v̈Uvq‡bi PvR© 

+ A v̈bvq‡bi PvR©] x = 
1

2
 [V + M – C + A], x = nvBweªW AiweUv‡ji msL v̈|  

†h․M msKivqb †h․M msKivqb 

NH4
+
 sp

3
 BCl3 sp

2
 

XeF4 sp
3
d

2
 PCl5 sp

3
d 

IF5 sp
3
d

2
  

32.  CH4 I CH3Cl Gi wPÎ AvuK| G‡`i eÜb‡Kv‡Yi cv_©‡K¨i KviY wjL| 

 

 

H Cl 

H 

H 

H 
110.5 

110.5 109.5 
H 

H 

H 

CH3Cl Gi MVb 

<HCH = 110.5 

CH4 Gi MVb 

<HCH = 109.5 

109.5 

 

 

 Cl Gi Zwor FYZ¥KZv †ewk nIqvq CH3Cl Gi C–Cl eÜb •`N¨© K‡g 

hvq| ZvB CH4 Gi †P‡q CH3Cl Gi eÜb †KvY †ewk nq|  

33.  (i) 2C4H10 + 7O2  2C4H2O3 + 8H2O 

 (ii) 2SO2  + O2  2SO3 

 (iii) Cr2O3 + 3CO  2Cr + 3CO2 

 Dc‡iv³ wewµqv¸‡jv‡K MÖxb †Kwgw÷ªi µg Abymv‡i mvRvI| 

  (i) GUg BKbwg = 
Desired product (molar mass)

 Total reactants(molar mass)
 × 100 

 = 
2 × C4H2O3

2 × C4H10 + 7 × O2
  

 = 
2 × 98

(2 × 58) + (7 × 32)
× 100 = 57.64%  

 (ii) 
2 × SO3

2 × SO2  + O2
 × 100%  

 = 
2 × 80

2 × 64 + 32
 × 100 = 100% 

 (iii) 
2 × Cr

Cr2O3 + 3 × CO
  

 = 
2 × 52

(2 × 52 + 48) + (3 × 28)
 × 100 = 44.067% 

 MÖxb †Kwgw÷ª Abymv‡i, ii > i > iii (Ans)  

 Solve 

 imvqb 

 Solve 

 Solve 

 Solve 

 Solve 

 Solve 

 Solve 
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34.  2H2S(g) + Heat ⇌ 2H2(g) + S2(g) mvg¨ve¯’vi cwieZ©b wjL| hLb  

 (1) T evo‡e  (2) P evov‡j  (3) S †hvM Ki‡j (4) H2S †hvM (5) S 

AcmviY Ki‡j  

   2H2S(g)⇌2H2(g) + S2(g) 

                H = + Heat  n = (2 + 1) – 2 = + 1 

  wewµqv Zvcnvix nIqvq ZvcgvÎv evov‡j Drcv‡`i cwigvY evo‡e| 

  †h‡nZz, n = + ve, ZvB, Pvc evov‡j wewµqv cðvrw`‡K hv‡e|  

  Drcv` S2 Gi cwigvY e„w× †c‡j wewµqv cðvr w`‡K hv‡e Ges Kgv‡j 

wewµqv m¤§yLw`‡K hv‡e| 

  wewµqK H2S Gi cwigvY e„w× †c‡j wewµqv m¤§yLw`‡K hv‡e A_©vr H2 I 

S2 Gi Drcv`b e„w× cv‡e| 

35.  CO2 Gi e¨vc‡b mgq jv‡M 65 †m‡KÛ| CO wgwkÖZ CO2 Gi e¨vc‡b 

mgq jv‡M 58 †m‡KÛ| wgkÖ‡Y CO Gi kZKiv cwigv‡Yi nvi KZ? 

  
Mmix

MCO
2

 = 
tmix

tCO
2

  

  Mmix =  




tmix

tCO2

2

  MCO2  

 = 



58

65

2

  44 g = 35.03 g 

 GLb awi, %CO = x Ges % CO2 = 100 – x 

 kZ©g‡Z, Mmix = 
28x

100
  + 

44(100 – x)

100
 = 35.03 

  3503 = 28x + 4400 – 44x  

  x = 56.0625  %CO = 56.0625% 

36.  wb‡¤œi wewµqvmg~n c~iY Ki:  

 (i) CH2 = CH – CH3 CH2 = CH – CH3 

Br H 

 

 

 

(ii)

 

NH2 NHO3 

H2SO4 

 

 

 (iii) RMgX + CH3–CO–CH3 
H2O 

+ Mg(OH)X 
H+/OH– 

 

 
 (iv)  CH3–CH2–CH2–OH 

H2SO4 

Mvp 

 

   

 (i) CH2 = CH – CH3 CH2 = CH – CH3 

Br H 

HBr 
ROOR 

 

 

 

(ii)

 

NH2 

NHO3 

H2SO4 

 NH2
 

NO2
 
 

 
(iii) RMgX + CH3–CO–CH3 

H2O 
+ Mg(OH)X 

H+/OH
–
 

 O–MgX
 

R
 

OH
 

R
 

CH3–C–CH3
 

CH3–C–CH3
 

 

 (iv) CH3–CH2–CH2–OH 
H2SO4 

Mvp 
CH3–CH=CH2 

 

 

37.  GKwU cv‡Î A  I B ỳBwU •Re †h․M i‡q‡Q| A I B Df‡qB Ag `c©Y cixÿv 

†`q, Z‡e A Av‡qv‡Wvdvg© †U÷ ẁ ‡jI B †`q bv| mswkøó wewµqvi mvnv‡h  ̈A I B 

Gi ms‡KZ wbY©q Ki| 

  A  I B Df‡qB Ag `c©Y cixÿv †`q|  

  Df‡qB A¨vjwWnvBW| wKš‘ A Av‡qv‡Wvdvg© wewµqv †`q| 

  A  CH3CHO 

     B  HCHO 

 mswkøó wewµqv: CH3CHO + [Ag(NH3)2]OH Ag +CH3COONH4 

+ NH3 + H2O 

 HCHO + [Ag(NH3)]OH  Ag+HCOONH4+NH3 + H2O 

 Avevi, CH3CHO + I2 + NaOH  CHI3 + HCOONa + NaI + H2O 

 wKš‘, HCHO + I2 + NaOH  wewµqv K‡i bv|  

38.  Pepsin, Trypsin, Lactase, Invertase, Lipase GbRvBg mg~‡ni 

reaction †`LvI 

   †cÖvwUb + H2O †ccwmb cwj‡ccUvBW  A v̈gvB‡bv GwmW| 

  †cÖvwUb 
wUªcwmb cwj‡ccUvBW  A¨vgvB‡bv GwmW| 

  j¨v‡±vR 
j¨v‡±R M¨vjv‡±vR + Møy‡KvR| 

  my‡µvR 
Bbfv‡U©R Møy‡KvR + d«z‡±vR| 

  UªvBwMømvivBW + H2O 
jvB‡cR d¨vwU GwmW + Wvqvwmj wMømvij| 

39.  0.2gm Al  I Cu Gi wgkÖY Av‡Q| 30C ZvcgvÎvq 730 torr Pv‡c 

H2SO4 mn‡hv‡M 230mL H2  Drcbœ nq| Rjxq ev‡®úi Pvc 30 torr 

n‡j wgkÖ‡Y Al Gi kZKiv cwigvY KZ? 

  2Al + 3H2SO4  Al2(SO4)3 + 3H2 

 Cu + H2SO4  No Reaction 

 Avevi, 2Al + 6H2O  2Al(OH)3 + 3H2  


nAl

nH2

 = 
2

3
  





w

M Al





PV

RT H2

 = 
2

3
 

 wAl = 
2

3
  27  

0.921  0.23

0.0821  303
 

 wAl = 0.153g 

 P   = (730 – 30) torr 

  = 700 torr 

  = 
700

760
 atm = 0.921 atm 

 V  = 230 ml = 0.23 L 

 T  = 303 K 

 R  = 0.0821 L atm K
–1

 mol
–1

 

  wgkÖ‡Y Al Gi kZKiv cwigvY = 
0.153

0.2
  100% = 76.5% 

40.  Fe
2+

 (0.2M)| Fe, Cu
2+

 (0.1M)| Cu; EMF = ? EFe
2+

/Fe = – 0.44V 

Ges ECu
2+

/Cu = + 0.34V 

    A¨v‡bv‡W wewµqv: Fe  Fe
2+

 + 2e
–
 

                K¨v‡_v‡W wewµqv: Cu
2+

 + 2e
–
  Cu 

                      †gvU wewµqv: Fe + Cu
2+

  Fe
2+

 + Cu 

  Ecell = Ecell – 
RT

nF
 ln 

[Fe
2+

]

[Cu
2+

]
 

 Ecell = [+ 0.34 – (– 0.44)] – 
8.314  298

2  96500
 ln 



0.2

0.1
  

  Ecell = 0.7711 V 

 Solve 

 Solve 

 Solve 

 Solve 

 Solve 

 Solve 

 Solve 
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 g¨vwUª· I wbY©vqK 

 
 

TOPICS 
MAGNETIC DECISION   

[hv co‡e] 

VVI For 

This Year 

TOPIC–01 g¨vwUª‡·i cÖKvi‡f` I gvb wbY©q msµvšÍ - 

TOPIC–02 g¨vwUª‡·i gvÎv, †hvM, we‡qvM, ¸Y I mgZv  

TOPIC–03 e¨wZµgx g¨vwUª· [Singular]  

TOPIC–04 Adjoint AbyeÜx g¨vwU· Ges wecixZ g¨vwUª·  

TOPIC–05 Abyivwk ev Minor I mn¸bK [Co-factor] wbY©q  

TOPIC–06 wbY©vq‡Ki gvb wbY©q  

TOPIC–07 eû PjK _vK‡j gvb wbY©q  
 

 
  
  

wweeMMZZ  mmvv‡‡jjii  ccÖÖ‡‡kk œœii  ee¨̈vvLL¨̈vvmmnn  mmggvvaavvbb  
  

 
  

BBUUEETT   

01. |I  A| = 0; A = 







0 1 0

0 0 1

1 0 0

= 0 n‡j  = ?, A
12

 = ? [BUET. 2021-22] 

  Solve  I  A = 







  0  0

0    0

0  0  

  A = 








0

1
 

1



0
 

0

1



  

  |I  A| = 








0

1
 

1



0
 

0

1



 = 







  1

  1

  1

 

1



0
 

0

1



[ C1 = C1+C2+C3] 

 = (  1) 






1

1

1
 

1



0
 

0

1



 = (  1) 






0

0

1
  

( + 1)



0
  

1

( + 1)



  

 = (  1)[( + 1)
2
  ] = (  1) (

2
 +  + 1) = 

3
  1 

 ∵ |I  A| = 0  
3
 1 = 0   = 1, , 

2
  

 Avevi, A
3
 = I  A

12
 = A

3
.A

3
.A

3
.A

3
 = I (Ans.)  

02. hw` A [ ]2
3
  
1
2

, C = [ ]–2
5

  
1
–2

 Ges  ABC = [ ]–2
3

  
4
–1

nq, Zvn‡j B = ? 

  [BUET. 2020-21] 

  Solve A
–1 

(ABC) C
–1

 = (A
–1

A) B(CC
–1

) = IBI = B 

 GLv‡b,
 

 A
–1

 = 
1

|A|
 adj (A) = 

1

4–3
 



2

–3
  
–1

2
 = 



2

–3
  
–1

2
 

 C
–1

 = 
1

|C|
 adj (C) = 

1

4 – 5
 



–2

–5
  

–1

–2
 = 



2

5
  

1

2
 

  B = A
–1

(ABC)C
–1 

= 












23

12













13

42









25

12
= 









 1646

1131
 

03. `ywU g¨vwUª· A Ges B †`Iqv Av‡Q| AB I BA Gi g‡a¨ †Kvb m¤úK© 

_vK‡j Zv wbY©q Ki| B
1

 †K x I A Gi gva¨‡g cÖKvk Ki| [BUET. 2019-20] 

 A = 






3x

2x

x

   
4x

x
   

2x

0

x
 Ges B = 







x

2x

3x
   

2x

5x

7x
   

2x

4x

5x

  

  Solve AB = 






3x

2x

x

   

4x

x

x

   

2x

0

x
 







x

2x

3x
   

2x

5x

7x
   

2x

4x

5x

  

 = x 






3

2

1

   

4

1

1

   

2

0

1
 . x 







1

2

3
   

2

5

7
   

2

4

5

 = x
2
 






1

0

0
   

0

1

0
   

0

0

1
 = 






x

2

0

0
   

0

x
2

0
   

0

0

x
2

 

 Abyiƒcfv‡e, BA = 






x

2

0

0
   

0

x
2

0
   

0

0

x
2

    AB = BA  

  BA = x
2
I    

1

x
2 A = B

1
I    

  B
1

 = 
A

x
2 = 









3

x
 

4

x

2

x


2

x

1

x
0


1

x


1

x

1

x

 

04. A
–1

 =









5

7

3

7

   

1

7

2

7

 nq, Zvn‡j A
2
 + 2AGi gvb wbY©q Ki| [BUET. 2018-19]  

  Solve  A
–1

 = 









5

7

3

7

    

1

7

2

7

  |A
–1

| = 
1

7
 ≠ 0  A we`¨gvb|  

  A = 
1

1

7

 









2

7

 – 
3

7

   

 – 
1

7

5

7

 = 



2

–3
   

–1

 5
  A

2
 = 



2

–3
   

–1

 5 



2

–3
   

–1

 5
 = 



7

–21
   

–7

 28
 ;  

  2A = 



4

–6
   

–2

 10
  A

2
 + 2A = 



11

–27
   

–9

 38
 (Ans.) 

05. hw` 









 

4

1

3
  A = 







4

1

3

   

8

2

6
   

4

1

3
, nq, Zvn‡j A g¨vwUª·wU wbY©q Ki| 

  [BUET. 2017-18] 

  Solve awi, B = 








 

4

1

3
  ;  C = 







4

1

3

   

8

2

6
   

4

1

3
  myZivs B  A = C  

 GLb B Gi µg = 3  1 ; C Gi µg = 3  3  

 myZivs A Gi µg = 1  3  [∵ B(31)  A(13) = C(33)] 

 awi, A = [x  y  z] 

 








 

4

1

3
   [x  y  z] = 







4x

x

3x
   

4y

y

3y
   

4z

z

3z
 = 







4

1

3

   

8

2

6
   

4

1

3
 ........... (i)  

 (i) bs mgxKiY †_‡K cvB, 4x = 4    x = 1;  

 4y = 8    y = 2 

  4z = 4   z = 1 

 myZivs wb‡Y©q A = [x  y  z] = [1  2  1]  

06. hw` A = 



4

2
   

3

1
 Ges AB  = 



10

4
   

17

7
 nq Z‡e B g¨vwUª· Gi 

Dcv`vbmg~n †ei Ki|  [BUET. 2016-17] 

  Solve awi, B = 



a

c
   

b

d
  

 GLb, AB = 



10

 4
   

17

 7
  

  



4

2
   

3

1
  



a

c
   

b

d
 = 



10

 4
   

17

 7
   



4a + 3c

 2a + c
   

4b +3d

 2b + d
 = 



10

 4
   

17

 7
  

4a + 3c = 10 

2a + c = 4 

 a = 1, c = 2 

4b + 3d = 17 

2b + d = 7 

 b = 2, d = 3 
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   weKí   A = 



4

2
    

3

1
  A

–1
 = 






– 

1

2

1
      

3

2

– 2
 

 GLb, AB = 



10

4
    

17

17
  

  A
–1

 . AB = A
–1

. 



10

 4
    

17

 7
  

  I.B = B = A
–1

. 



10

 4
    

17

 7
;  




∵  

A
–1

.A = I

 I.B = B  

 = 






– 

1

2

1
       

3

2

– 2
 . 



10

 4
    

17

 7
 = 



1

2
    

2

3
 

07. wbY©vq‡Ki mvnv‡h¨ mgvavb Ki: 



2

1
   

3

1
 


x

y
 = 


4

7
  [BUET. 2015-16] 

  Solve 



2

1
   

3

1
 


x

y
 = 


4

7
  

  



2x + 3y

x  y
 = 


4

7
 

  2x + 3y = 4 ... ... ... (i) ; x  y = 7 ... ... ... (ii) 

 {(i) + (ii)  3}  2x + 3y + 3x  3y = 25  x = 5 

 (ii)  y = (x  7) = (5  7) = 2  

08. KviY cÖ`k©b K‡i Ges we Í̄vi bv K‡i mZ¨ A_ev wg_¨v DËi Ki| 

  [BUET. 2002-03]  

 (i) 






1

5

8
   

2

6

7
   

3

7

6
 = 






2

6

7
   

1

5

8
   

3

7

6
 (ii) 







1

2

0
   

3

8

2

   

4

3

5

 = 






1

3

4

   

2

8

3
   

0

2

5

 

 (iii) cofactor (mn¸YK) of 2 in 



1

3
   

2

4
 is  3    

 (iv) 







x

2
  y

2

x  y

x  y

   

x + y

1

1
   

x

1

y
 = 0 

  Solve (i) AmZ ,̈  cÖ_g ̀ ywU Kjvg wewbgq Kiv n‡q‡Q wKš‘ wPý cwieZ©b Kiv nqwb| 

 (ii) mZ¨, mvwi I Kjvg wewbgq Kiv n‡q‡Q| 

 (iii) mZ¨, 2 Gi wPý = (1)
1+2

 Gi wPý A_v©r FYvZ¥K|  

 (iv) mZ¨, 1g Kjvg †_‡K x y Kgb wb‡j 1g Kjvg I 2q Kjvg Awfbœ nq| 

09. x Gi mgvavb Ki t 






x + 4

3

5
   

3

x + 4

5
   

3

5

x + 1
 = 0 [BUET. 2001-02] 

  Solve  







x + 4

3

5
   

3

x + 4

5
   

3

5

x + 1
 = 0 

  






x + 1

 x  1

0
   

3

x + 4

5
   

3

5

x + 1
 = 0 [ C1 = C1C2]  

  (x + 1) 






1

1

0
   

3

x + 4

5
   

3

5

x + 1
 = 0 

  (x + 1) 






1

0

0
   

3

x + 7

5
   

3

8

x + 1
 = 0 [r2 = r1 + r2] 

  (x + 1) [(x + 7) (x + 1)  40] = 0 

   (x + 1) (x
2  

+ 8x  33) = 0   (x + 1) (x + 11) (x  3) = 0  

 x = 1, 11, +3   

    wb‡Y©q mgvavb, x = 1, 11, 3 (Ans.) 

10. 







x + 4

3

3

   

3

x + 4

5
   

3

5

x + 1
= 0   [BUET.01-02] 

  Solve  







x + 4

3

3

   

3

x + 4

5
   

3

5

x + 1
= 0 

  






x + 1

 – x – 1

0
   

3

 x + 4

 5
   

3

5

x + 1
 = 0 ; [C'1 = C1 – C2] 

  (x + 1) 






1

 – 1

 0
   

3

 x + 4

5
   

3

5

 x + 1
 = 0 

  (x + 1) 






1

0

0
   

3

 x + 7

 5
   

3

 8

 x + 1
= 0; [r'2 = r1 + r2] 

  (x + 1) {(x + 7) (x + 1) – 40} = 0 

  (x + 1) (x
2
 + 7x + x + 7 – 40) = 0 

  (x + 1) (x
2
 + 8x – 33) = 0 

  (x + 1) (x
2
 + 11x - 3x – 33) = 0 

  (x + 1) (x + 11) (x – 3) = 0  

  x = – 1, – 11 , 3 

11. wbY©vq‡Ki mvnv‡h¨ mgvavb Ki:  [BUET. 2000-01] 

 x+2yz = 5,  3x y+3z = 7, 2x+3y+z = 11 

  Solve Here, D = 

132

313

121





 = 1 (19)2(36)1(9+2) = 15 

 Dx = 






5

7

11
   

2

1

3
   

1

3

1
 = 5 ( 1  9)  2 (7  33)  1 (31 + 11) =  30 

 Dx = 30)1121(1)337(2)91(5

1311

317

125





 

 Dy = 

1112

373

151 

 = 1 (733) 5(36)1(3314) = 30 

 Dz = 

1132

713

521

 = 1(1121)2(33 14)+5(9+2) =  15 

  x = ,2
15

30

D

Dx 



  

   y = ;2
D

Dy
   z = 1

D

Dz     

  (x, y, z) = (2, 2, 1)  (Ans.) 

12. wbY©qK 







a1

 a2

a3

   

b1

b2

b3

   

c1

c2

c3

 G cÖgvY Ki †h, a2A1 + b2B1 + c2C1 = 0 †hLv‡b 

A1, B2, C1 h_vµ‡g a1, b1, c1 Gi mn¸YK|    [BUET.99-00] 

  Solve L.H.S = a2A1 + b2B1 + c2C1 

 = a2 



b2

b3
   

c2

c3
 + b2 × (– 1) 



a2

a3
   

c2

c3
+ c2 



a2

a3
      

b2

b3
 

 = a2(b2c3 – b3c2) – b2(a2c3 – a3c2) + c2 (a2b3 – a3b2) 

 = a2b2c3 – a2b3c2 – a2b2c3 + a3b2c2 + a2b3c2 – a3b2c2 

 = 0  = R.H.S [Proved] 
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13. mgvavb Ki: 







3 – 2x

4 – x

1 – x

   

6

12

13
   

6

12

14
= 0  [BUET.98-99] 

  Solve  







3 – 2x

4 – x

1 – x

   

6

12

13
   

6

12

14
= 0 

  (3 – 2x) (168 – 156) – 6 (56 – 14x – 12 + 12x) + 6 (52 – 13x – 12 + 12x) = 0 

  12 (3 – 2x) – 6 (44 – 2x) + 6  (40 – x) = 0 

  36 – 24x – 264 + 12x + 240 – 6x = 0  

  12 – 18x = 0 

  x = 
12

18
  x = 

2

3
  

14. cÖgvY Ki †h,







(b + c)

2

 (c + a)
2

 (a + b)
2

   

a
2

b
2

c
2
   

1

 1

 1
 = – 2(a + b + c) (b – c) (c – a) (a – b)

    [BUET.97-98] 

  Solve L. H. S = 







(b + c)

2

 (c + a)
2

 (a + b)
2

   

a
2

b
2

c
2
   

1

1

1
  

 = 






(b + c)

2
 – a

2

 (c +a )
2
 – b

2
 

 (a + b)
2
 – c

2
   

a
2

b
2

c
2
   

1

1

1
; [C'1 = C1 – C2] 

 = 






(b + c + a) (b + c – a)

(c + a + b)(c + a – b)

 (a + b + c)(a + b – c)
      

a
2

b
2

c
2
      

1

1

1
 

 = (a + b + c) 






b + c – a

 c + a – b

 a + b – c
      

a
2

b
2

c
2
      

1

1

1
 

 = (a + b + c) 






– 2 (a – b)

 – 2(b – c)

 a + b – c
       

a
2 
– b

2

b
2
 – c

2

 c
2

      

0

0

1
; [r'1 = r1 – r2; r'2 = r2 – r3] 

 = (a + b + c) (a – b) (b – c) 






– 2

 – 2

 a + b  c
      

a + b

 b + c

 c
2

      

0

 0

 1
 

 = (a + b + c) (a – b) (b – c) {– 2 (b + c) + 2 (a + b)} 

 = (a + b + c) (a – b) (b – c) { – 2 (b + c – a – b)} 

 = – 2 (a + b + c) (a – b) (b – c) (c – a) 

 = R.H.S [Proved] 

15. F(x) = 




f(x)

 g(x)
   
 (x)

  (x)
 nq, Z‡e cÖgvY Ki †h,  

 F (x + h) – F(x) = 




f(x + h) – f(x)

 g(x + h) – g(x)
   
 (x + h)

  (x + h)
 +  




f(x)

g(x)
 
 (x + h) –  (x)

 (x + h) –  (x)
 

     [BUET.95-96] 

  Solve  †`Iqv Av‡Q,  F(x) = 



f(x)

g(x)
   
(x + h)

(x + h)
 

  F (x + h) = 



f(x + h)

 g (x + h)
   
 (x + h)

 (x + h)
 

 R.H.S = 




f(x + h) – f(x)

 g(x + h) – g(x)
   
 (x + h)

  (x + h)
 + 



f(x)

g(x)
   
(x + h) –  (x)

(x + h) – (x)
 

 = 



f(x + h)

g( x+ h)
   
(x + h)

(x + h)
– 



f(x)

g(x)
   
(x + h)

(x + h)
+



f(x)

g(x)
   
(x + h)

(x + h)
– 



f(x)

g(x)
   
 (x)

 (x)
 

 = 



f(x + h)

g( x+ h)
   
(x + h)

(x + h)
– 



f(x)

g(x)
  
(x)

 (x)
 

 = F (x + h) – F(x) = L.H.S [Proved] 

16. (we¯Ívi bv K‡i) wbY©vqKwU‡i gvb wbY©q Ki:   [BUET.94-95] 

 











bc

1

a

1

a
 + b

   

ca

1

b

1

b
 + c

   

ab

1

c
 

1

c
 + a

 

  Solve 











bc

1

a

1

a
 + b

   

ca

1

b

1

b
 + c

   

ab

1

c
 

1

c
 + a

 = 
abc

abc
 











bc

1

a

1

a
 + b

   

ca

1

b

1

b
 + c

   

ab

1

c
 

1

c
 + a

 

 =  
1

abc
 











abc

a.
1

a

 a




1

a
 + b

 

abc

 b. 
1

b

 b 




1

b
 + c

 

abc

c.
1

c

c




1

c
 + a

= 
abc

abc
 






1

1

1+ab
   

1

1

 1 + bc
   

1

1

 1 + ac
 

 = 0 [∵ ỳBwU mvwi GKB n‡j wbY©vq‡Ki gvb 0 nq|] 

 
  

RRUUEETT   

01. gvb wbY©q Ki: 











3

0

0

4

0

   

0

2

1

0

1

   

0

0

0

1

0

   

2

0

5

0

3

   

4

0

3

6

2

  [RUET. 15-16] 

  Solve 











3

0

0

4

0

   

0

2

1

0

1

   

0

0

0

1

0

   

2

0

5

0

3

   

4

0

3

6

2

 3q Kjvg eivei we Í̄vi K‡i, 

 = 1 









3

0

0

0

   

0

2

1

 1

   

2

0

5

3

   

4

0

3

2

 = ( 1)  3 






2

1

1

   

0

5

3
   

0

3

2
  

 = ( 1)  3  2 



5

3
   
3

2
 =  6 (10 + 9) =  114  

02.  gvb wbY©q Ki: 






1

1

1
   

1

p

p
2
   

1

p
2

p
4

  [RUET. 13-14, 12-13, 08-09, 07-08] 

  Solve  







1

1

1
   

1

p

p
2
   

1

p
2

p
4

 = 






0

1  p

1  p
2
   

0

p  p
2

p
2
  p

4
   

1

p
2

p
4

 [c1 = c1  c2 ; c2 

= c2  c3] = (1  p) (1  p) 






0

1

1 + p
   

0

p

(1 + p)p
2
   

1

p
2

p
4

 

  = (1  p)
2
 



1

1 + p
   

p

(1 + p)p
2  

 = (1  p)
2
 (p

2
 + p

3
  p  p

2
)  

 = (1  p
2
) (p

3
  p) 

 = p (1  p)2
 
(p

2
  1) 

03. gvb wbY©q Ki: 







1

a
2

–a

   

– a

1

a
2

   

a
2

–a

1
   [RUET.12-13] 

  Solve  1(1 + a
3
) – (– a) (a

2
 – a

2
) + a

2
 (a

4
 + a) 

 = (1 + a
3
) + (a

2
.0) + a

3
 (1 + a

3
) 

 = (1 + a
3
)(1 + a

3
) = (1 + a

3
)

2
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   weKí  







1

a
2

a
     
 a

1

a
2

     
a

2

 a

1
=  







1  a + a

2

1  a + a
2

1  a + a
2
     
 a

1

a
2

     
a

2

 a

1
[c1 = c1 + c2 + c3] 

 = (1  a + a
2
) 






1

1

1
     

 a

1

a
2

     
a

2

 a

1
 

 = (1  a + a
2
)  






0

0

1
    

 (a + 1)

(1 + a) (1  a)

a
2

    

a(a + 1)

 (1 + a)

1
 



r1 = r1  r2

r2 = r2  r3
 

 = (1  a + a
2
 ) (1 + a)

2 







0

0

1
   

1

1  a

a
2

   

a

1

1
 

 = (1  a + a
2
) (1 + a)

2
 (1  a + a

2
) 

  = (1  a + a
2
)

2
 (1 + a)

2
 

 = {(1 + a) (1  a + a
2
)}

2
 = (1 + a

3
)

2 

04. cÖgvY Ki †h, 






a  b  c

2b

2c

   

2a

b  c  a

2c

   

2a

2b

c  a  b

 = (a + b + c)
3 

   
 [RUET. 11-12] 

  Solve  







a  b  c

2b

2c
   

2a

b  c  a

2c
   

2a

2b

c  a  b
 

 = 






a + b + c

2b

2c
   

a + b + c

b  c  a

2c
   

a + b + c

2b

c  a  b
 [r1 = r1 + r2 + r3] 

 = (a + b + c) 






1

2b

2c
   

1

b  c  a

2c
   

1

2b

c  a  b
 

 = (a + b + c)






0

a + b + c

0
   

0

 (a + b + c)

a + b + c
   

1

2b

c  a  b




c1 = c1  c2

c2 = c2  c3
 

 = (a + b + c)
3
 






0

1

0
   

0

 1

1
   

1

2b

c  a  b
 

  = (a + b + c)
3
 . 1 = (a + b + c)

3 

05.  cÖgvY Kit 







a + x

a + y

a
2

   

b + x

b + y

b
2

   

c + x

c + y

c
2

= (a  b) (b  c) (c  a) (x  y) 

   [RUET. 10-11] 

  Solve  L.H.S = 






a + x

a + y

a
2

   

b + x

b + y

b
2

   

c + x

c + y

c
2

 

  = 







a  b

a  b

a
2
  b

2
   

b  c

b  c

b
2
  c

2
   

c + x

c + y

c
2

 [c1 = c1 , c2 = c2  c3] 

 = (a  b) (b  c) 






1

1

a + b
   

1

1

b + c
   

c + x

c + y

c
2

 

  = (a  b) (b  c) 






0

0

a  c
   

1

1

b + c
   

c + x

c + y

c
2

 [c1 = c1  c2] 

 = (a  b) (b  c) (a  c) 






0

0

1
   

1

1

b + c
   

c + x

c + y

c
2

 

 = (a  b) (b  c) (a  c) (y  x) 

 = (a  b) (b  c) (c  a) (x  y) 

06.  hw` A = 



4

2
  
3

1
  Ges AB = 



10

4
  
17

7
 nq Z‡e B g¨vwUª· Gi Dcv`vbmg~n 

†ei Ki|  [RUET. 09-10, BUET. 16-17] 

  Solve  awi,  B = 



a

c
  
b

d
 

 GLb, AB = 



10

4
  
17

7
  



4

2
  

3

1
 



a

c
   

b

d
 = 



10

4
   

17

7
 

   



4a + 3c

2a + c
   

4b + 3d

2b + d
 = 



10

4
   

17

7
 

  4a + 3c = 10 4b + 3d = 17 ; 2a + c = 4 2b + d = 7  

 mgvavb K‡i cvB, 
a = 1

c = 2
  
b = 2

d = 3
  B = 



1

2
   

2

3
 

   weKí   A = 



4

2
  

3

1
  A

1
 = 






 

1

2

1
  

3

2

  2

 

 GLb, AB = 



10

4
  
17

7
  A

1
 . AB = A

1
 



10

4
  
17

7
 

  I . B = B = A
1

 



10

4
  
17

7
  



A

1
 . A = I

I . B = B
 = 






 

1

2

1
  

3

2

  2

 



10

4
   

17

7
 = 



1

2
   

2

3
 

07. 







1

1

1

   

1

a

a
3
   

1

c

a
4

    [RUET.08-09] 

  Solve 







1

1

1

   

1

a

a
3
   

1

c

a
4

= 1 (a
5
 – a

6
) – 1 (a

4
 – a

3
) + 1 (a

3
 – a) 

 = a
5
 – a

6
 – a

4
 + a

3
 + a

3
 – a = a

5
 – a

6
 – a

4
 + 2a

3
 – a 

08.  gvb wbY©q Ki: 







1

a

(a
2
  3ac)

   

1

2b

(4b
2
  3ac)

   

1

3c

(9c
2
  2ab)

 (abc  0) 

   [RUET. 06-07, 05-06] 

  Solve  







1

a

(a
2
  3ac)

   

1

2b

(4b
2
  3ac)

   

1

3c

(9c
2
  2ab)

 

 = 






0

a  2b

(a
2
  3ac  4b

2
)

   

0

2b  3c

(4b
2
  3ac  9c

2
 + 2ab)

   

1

3c

9c
2
  2ab

 

  [c1 = c1  c2 ; c2 = c2  c3] 

 = 



2  2b

a
2
  4b

2   
2b  3c

4b
2
  3ac  9c

2
 + 2ab

 

  = (a  2b) 



1

a + 2b
   

2b  3c

(2b  3c) (a + 2b  + 3c)
 

 = (a  2b) (2b  3c) 



1

a + 2b
   

1

a + 2b + 3c
 

 = (a  2b) (2b  3c) (a + 2b + 3c  a  2b)  = 3c (a  2b) (2b  3c) 

09. 







1

a

a
2
 – bc

   

1

b

b
2
 – ca

   

1

c

c
2
 – ab

   [RUET.05-06] 

  Solve 







1

a

a
2
 – bc

   

1

b

b
2
 – ca

   

1

c

c
2
 – ab

 

 = 







0

a – b

 a
2
 – b

2
   bc + ca

   

0

 b – c

b
2
 – c

2
 – ca + ab

   

1

c

c
2
 – ab

; [C'1 = C1 – C2; C'2 = C2 – C3] 

 = 



a – b

 (a + b) (a – b) + c (a –b)
    

b – c

 (b + c)(b – c) + a (b – c)
 

 = (a – b) (b – c) 



1

a + b + c
   

1

 b + c + a
 

 = (a – b) (b – c) (b + c + a – a – b – c)  = 0 
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10. x Gi mgvavb wbY©q Ki: 







a

m

b

   

a

m

x
   

x

m

b
= 0 (m ≠ 0)  [RUET.04-05] 

  Solve  







a

m

b

   

a

m

x
   

x

m

b
= 0 

  






0

0

b – x
   

a – x

 0

 x – b
   

x

m

b
 = 0 ; [C'1 = C1 – C2; C'2 = C2 – C3] 

  (b – x) {m (a – x) – 0} = 0 

  (b – x) (ma – mx) = 0 

  m (a – x) (b – x) = 0 

  (a – x) (b – x) = 0; [∵ m ≠ 0]   x = a,b 

11.  I A‡f  ̀g v̈wUª· n‡j B g v̈wUª· wbY©q Kit 



4

2
  
3

1
 B = I ; I 



1

0
  
0

1
  [RUET. 03-04] 

  Solve  awi, B = 



w

y
  
x

z
 

 



4

2
  

3

1
 B = 



4

2
  

3

1
 



w

y
  
x

z
 

= 



4w + 3y

2w + y
   

4x + 3z

3x + z
 = 



1

0
  

0

1
 

 4w + 3y = 1 

2w + y = 0 

4x + 3z = 0 

2x + z = 1 

 A_©vr, w = 
1

2
 , x = 

3

2
 , y = 1, z = 2 [mgvavb K‡i]  

  B 







 

1

2

3

2

1 2

 

 [we: ̀ ª: 



4

2
  
3

1
 g v̈wUª‡·i Inverse Matrix B n‡”Q B| Gfv‡eI AsKwU Kiv hvq|] 

 
  

KKUUEETT   

01.  hw` A =  






1

2

2
   

2

1

2
   

2

2

1
nq, gvb wbY©q Ki: A

2
  4A  5I| [KUET. 05-06] 

  Solve  A. A = A
2 
=  






1

2

2
   

2

1

2
   

2

2

1
 






1

2

2
   

2

1

2
   

2

2

1
 

 = 






1 + 4 + 4

2 + 2 + 4

2 + 4 + 2
   

2 + 2 + 4

4 + 1 + 4

4 + 2 + 2
   

2 + 4 + 2

4 + 2 + 2

4 + 4 + 1
 = 






9

8

8
   

8

9

8
   

8

8

9
 

 A
2
  4a  5I = 







9

8

8
   

8

9

8
   

8

8

9
  






4

8

8
   

8

4

8
   

8

8

4
  






5

0

0
   

0

5

0
   

0

0

5
 

 = 







9  4  5

8  8  0

8  8  0

   

8  8  0

9  4  5

8  8  0

   

8  8  0

8  8  0

9  4  5

 = 






0

0

0
   

0

0

0
   

0

0

0
 

02.  hw` A = 



3

1
   
 2

 2
 , B = 



1

0
   

2

1
   

3

5
 Ges C = 







2

3

0

 ,  nq Z‡e †`LvI 

†h, (AB)C = A (BC)   [KUET. 04-05] 

  Solve  AB = 



3

1
   
 2

 2
 . 



1

0
   

2

1
   

3

5
   

  = 



3  0

1  0
   

6  2

2  2
   

9  10

3  10
 = 



3

1
   

4

0
   
1

7
 

 BC = 



1

0
   

2

1
   

3

5
 






2

3

0
 = 



2  6 + 0

0  3 + 9
 = 



 4

 3
 

  L.H.S = (AB) C = 



3

1
   

4

0
   
1

7
 






2

3

0
 = 



6  12  0

 2  0  0
 = 



 6

2
 

  R.H.S = A (BC) = 



3

1
   
 2

 2
 



 4

 3
 = 



 12 + 6

 6 + 6
 = 



 6

2
 

  L.H.S = R.H.S  (AB) C = A (BC) (Showed) 

03. hw` 







x – 3

1

–1

   

1

x – 5

1
   

– 1

1

x – 3
= 0   [KUET.04-05] 

  Solve 







x – 3

1

–1

   

1

x – 5

1
   

– 1

1

x – 3
= 0 

  (x  3) {(x  5) (x  3)  1}  1 (x  3 + 1)  1 (1 + x  5) = 0 

  (x  3) (x
2
  5x  3x + 15  1)  x + 2  x + 4 = 0 

  (x  3) (x
2
  8x + 14)  2 (x  3) = 0 

  (x  3) (x
2
  8x + 14  2) = 0  

  (x  3) (x
2
  6x  2x + 12) = 0   (x  3) (x  6) (x  2) = 0 

  x = 2, 3, 6 

04.  cÖgvY Ki †h, 







1 + a

2
  b

2

2ab

2b

   

2ab

1  a
2
 + b

2

2a

   

2b

2a

1  a
2
  b

2
 = (1 + a

2
 + b

2
)
3
   

  [KUET. 03-04] 

  Solve 







1 + a

2
  b

2

2ab

2b

   

2ab

1  a
2
 + b

2

2a
   

2b

2a

1  a
2
  b

2
  

 = (1 + a
2
 + b

2
) 






1

0

2b
   

0

1 + a
2
 + b

2

2a
   

2b

2a

1  a
2
  b

2
 

  = (1 + a
2
 + b

2
) 






1

0

b
   

0

1 + a
2
 + b

2

 a(1 + a
2
 + b

2
)
   

2b

2a

1  a
2
  b

2
 

 = (1 + a
2
 + b

2
)

2
 






1

0

b
   

0

1

 a
   

2b

2a

1  a
2
  b

2
 

 = (1 + a
2
 + b

2
)

2
 [1  a

2
  b

2
 + 2a

2
  2b ( b)] 

 = (1 + a
2
 + b

2
)

3
 (Proved) 

 
  

CCUUEETT   

01.  x Gi mgvavb Kit 







x + 1

 x  1

0

   

3

x + 4

5
   

3

5

x + 1
= 0 

  [CUET. 13-14, RUET. 04-05, KUET. 04-05, BUET. 02, 13-14] 

  Solve  







x + 1

 x  1

0
   

3

x + 4

5
   

3

5

x + 1
= 0 [C1 = C1  C2] 

   (x + 1) 






1

1

0
   

3

x + 4

5
   

3

5

x + 1
 = 0 

  (x + 1) 






1

0

0
   

3

x + 7

5
   

3

8

x + 1
 = 0 [r2 = r1 + r2] 

  (x + 1) [(x + 7) (x + 1)  40] = 0  

  (x + 1) (x
2
 + 8x  33) = 0 

  (x + 1) (x + 11) (x  3) = 0 

  x =  1,  11, 3 
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02.  hw` A = 



cos

sin
   
 sin

cos
 Ges A

2
 = 

1

2
 






1  3

3 1
 ; Gi gvb wbY©q 

Ki|  [CUET. 09-10] 

  Solve  A
2
 = A . A = 



cos

sin
   
 sin

cos 



cos

sin
   
 sin

cos
 

  = 



cos

2
  sin

2


2 cos sin
   
 2 sin cos

cos
2
  sin

2


 

 Avevi, A
2
 =  







1

2
 

3

2

3

2
1

 

  cos
2
   sin

2
  = 

1

2
 

  cos2 = cos 60 = cos 


3
  

  2 = 2n  


3
   = n  



6
 

03.  A = 






0

0

2i
   

0

2i

0

   

2i

0

0
 †`LvI †h, A

2
 + 4I = 0, I GKwU GKK g¨vwUª·| 

   [CUET. 03-04] 

  Solve A = 






0

0

2i
   

0

2i

0
   

2i

0

0
  

  A
2
 = 






0

0

2i
   

0

2i

0
   

2i

0

0
  






0

0

2i
   

0

2i

0
   

2i

0

0
  

  = 






4

0

0
   

0

4

0
   

0

0

4
 

  A
2
 + 4I = 







4

0

0
   

0

4

0
   

0

0

4
 + 4 







1

0

0
   

0

1

0
   

0

0

1
  

  = 0 [Showed] 

 
  

BBUUTTeexx   

01. hw` A = 



4

2
  

3

1
 Ges AB = 



10

4
  

17

7
  nq, Zvn‡j B g¨vwUª·wU wbY©q Ki| 

    [BUTEX. 2021-22] 

  Solve  AB = 



10

4
   

17

7
   

  (A
1

A)B = A
1 





10

4
   

17

7
  

  B = 



4

2
   

3

1

1

 



10

4
   

17

7
   

  B = 
1

4  6
 



1

2
   
3

4
 



10

4
   

17

7
  

  B = 






1

2

1

   

3

2

2

 



10

4
   

17

7
   

  B = 



1

2
   

2

3
  

   weKí   Let, B = 



a

c
  
b

d
 

 AB = 



4

2
  

3

1
  



a

c
  
b

d
  = 



4a + 3c

2a + c
  

4b + 3d

2b + d
 = 



10

4
  
17

7
 

 4a + 3c = 10 Ges 2a + c = 4 

 a = 1, c = 2 ; [Using Calculator] 

4b + 3d = 17 Ges 3b + d = 7 

 b = 2, d = 3 

 B = 



1

2
  

2

3
 

02. KLb ỳBwU g¨vwUª· ¸Y‡bi Rb¨ Dc‡hvMx n‡e? [BUTEX. 2009-10] 

  Solve hw` cÖ_g g¨vwUª‡·i Kjvg msL¨v 2q g¨vwUª‡·i mvwii msL¨vi 

mgvb nq| 

 
  

MMIISSTT   

01.  hw`, A =  



4   3

2   1
 Ges AB = 



10   17

 4     7
  nq Z‡e B Gi fzw³mg~n avc 

Abyhvqx †ei Ki|    [MIST. 2021-22] 

  Solve  A = 



4   3

2   1
 

 GLv‡b A11 = 1, A12 = 2, A21 = 3, A22 = 4 Ges |A| = 2 

 Adj (A) =  



1   2

3   4

T
 = 



1   3

2   4
  

 and, A
1

 =  
1

2
 



1   3

2   4
 = 






 

1

2
     

3

2

  1    2

 

  

 Avevi, AB = 



10   17

 4     7
  A

1
 AB = A

1
 



10   17

 4     7
   

  B = 






 

1

2
     

3

2

  1    2

 . 



10   17

 4     7
 = 



1   2

2   3
 

02. 






3 + x

2

2
  

2

x + 3

4
   

4

4

x + 3
mgvavb Ki|  [MIST. 2020-21] 

  Solve  







3 + x

2

2
  

2

x + 3

4
   

4

4

x + 3
= 0 

  






(3 + x) – 2

2 – 2

2
  

2 – (x + 3)

 – 4 + (x + 3)

4
   

4 – 4

4 – (x + 3)

(x + 3)
 

 = 0 [∵r1 +  r1 – r2 . r2
 
= r2 – r3] 

  







(x + 1)

0

2
  

–(x + 1)

(x – 1)

4
   

0

–(x – 1)

(x + 3)
= 0 

  (x + 1) (x – 1) (x + 3 + 6) = 0 

  x = – 9, – 1, 1 

03. A
–1

 = 
1

6
 






2

1

0
  

–4

1

0
   

4

–1

–3
 n‡j, A

2
 = ?   [MIST. 2019-20] 

  Solve  GLv‡b, A
–1

 = 









1

3

1

6

0

   

– 
2

3

1

6

0

   

2

3

– 
1

6

– 
1

2

 Ges (A
–1

)
–1

 = 






1

–1

0
  

4

2

0
   

0

–2

–2
 

 AZGe, A
2
 = A.A = 







1

–1

0
  

4

2

0
   

0

–2

–2
.






1

–1

0
  

4

2

0
   

0

–2

–2
 = 






–3

–3

0
  

12

0

0
   

–8

0

4
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04. cÖgvY Ki †h, 







1

1

1
  

a

b

c
   

a
2

b
2

c
2

 = (a – b) (b – c) (c – a)  [MIST. 2018-19] 

  Solve  L.H.S. = 






1

1

1
   

a

b

c
   

a
2

b
2

c
2

 

 = 






0

0

1
   

a – b

b – c

c
   

a
2 
– b

2

b
2
 – c

2

c
2

[r1

 =r1 – r2; r2


 =r2 – r3] 

 = 1{(a – b) (b
2
 – c

2
) – (a

2
 – b

2
) (b – c)} [1g Kjvg eivei we Í̄vi K‡i] 

 = (a – b) (b – c) (b + c) – (a – b) (a + b) (b – c) 

 = (a – b) (b – c) (b + c – a – b) 

  = (a – b) (b – c) (c – a) = R.H.S. 

05. cÖgvY Ki †h, 







b

2
 + c

2

ab

ca

ab

c
2 
+ a

2

bc

ca

bc

a
2
 + b

2
= 4a

2
b

2
c

2 
[MIST. 2017-18] 

  Solve  L.H.S = 






b

2
 + c

2

ab

ca

ab

c
2 
+ a

2

bc

ca

bc

a
2
 + b

2
 

   = 
1

abc
 






ab

2
 + ac

2

a
2
b

ca
2

ab
2

bc
2 
+ a

2
b

b
2
c

c
2
a

bc
2

ca
2
 + b

2
c

 

  = 
1

abc
 . abc 







b

2
 + c

2

a
2

a
2

b
2

c
2 
+ a

2

b
2

c
2

c
2

a
2
 + b

2
 

  = 






0

 2c
2

 – 2b
2

b
2

c
2 
+ a

2

b
2

c
2

c
2

a
2
 + b

2
 [c1 = c1  (c2 + c3)] 

  = 2c
2
 (a

2
b

2
 + b

4
  b

2
c

2
)  2b

2
 (b

2
c

2
  c

4
  c

2
a

2
) 

  = 2b
2
c

2
 (a

2
 + b

2
  c

2
)  2b

2
c

2
 (b

2
  c

2
  a

2
) 

  = 2b
2
c

2
 (a

2
 + b

2
  c

2
  b

2
 + c

2
 + a

2
) 

  2b
2
c

2
. 2a

2
 = 4a

2
b

2
c

2
 = R.H.S [Proved] 

06. A = 






1 2 5

2 3 1

1 1 1

n‡j A
1

 wbY©q Ki| [MIST. 2017-18] 

  Solve  |A| = 1 (3  1)  2 (2 + 1) + 5 (2 + 3) = 21 

 A = 






1 2 5

2 3 1

1 1 1
 

  adj A = 






2 3 13

3 6 9

5 3 1

 

 A
1

 = 
adj A

|A|
 = 

1

21
 






2 3 13

3 6 9

5 3 1

 

07. hw` A = 



cos  sin

sin cos
 ; A

2
 = 

1

2
 




1  3

3 1
  Gi gvb wbY©q Ki|

 [MIST. 2017-18] 

  Solve  A
2
 = A,  A = 



cos  sin

sin cos
 



cos  sin

sin cos
 

  = 



cos

2
  sin

2
  2sincos

2cossin cos
2
  sin

2


 

 Avevi, A
2
 = 







1

2
  

3

2

3

2

1

2

 

  cos
2
  sin

2
  = 

1

2
 ev, cos2 = cos 

π

3
  2 = 2nπ  

π

3
 ; n  ℤ  

    = nπ  
π

6
 ; n  ℤ 

 
SSEELLFF  TTEESSTT  

 

01. †`LvI †h, 







1 + a

2
  b

2

2ab

2b
    

2ab

1  a
2
 + b

2

 2a

    

2b

2a

1  a
2
  b

2
 = (1 + a

2
 + b

2
)

3 

02. x  y  z n‡j Ges 







x

y

z
    

x
2

y
2

z
2
    

1 + x
3

1 + y
3

1 + z
3

 = 0 n‡j cÖgvY Ki †h, xyz + 1 = 0 

03. AB = 



16

 2
    
 6

 5
 Ges B = 



4

2
    

0

1
 n‡j A wbY©q Ki| [Ans. 



1

3
  
6

5
 ] 

04. cÖgvY Ki †h, 







(b + c)

2

(c + a)
2

(a + b)
2
    

a
2

b
2

c
2
    

bc

ca

ab
 = (a

2
 + b

2
 + c

2
) (a + b + c) (a  b) 

(b  c) (c  a) 

05. A = 






1

2

2
    

2

1

2
    

2

2

1
 n‡j, A

2
  4A  5I wbY©q Ki| [Ans. I3  3] 

06. cÖgvY Ki †h, 







1

1

1
    

cos2

cos2

cos2

    

sin

sin

sin

 = 2 (sin  sin) (sin  sin) 

(sinsin) 

07.  



x  y

3w + z
    

y + z

2x  4w
 = 



8

7
    

1

6
 n‡j x, y, z, w wbY©q Ki| 

  [Ans. (x, y, z, w) = (5,  3, 4, 2)] 

08. we¯Ívi Qvov cÖgvY Ki †h, 









6

 2

3

 4

    

1

0

6

0

    

3

1

1

2

    

2

4

2

8

 = 0 

09. cÖgvY Ki †h,    








 

a + 

a

a
    

b

b + 

b
    

c

c

c + 
 = 

2
 (a + b + c + 

10. cÖgvY Ki †h, 









 

sin

 sin

cos

    

cos

cos

sin

    

0

sin

cos

 = sin ( +  + )

11. F(x) = F (x  1) + F (x  2)  †hLv‡b x  ℤ
+
  {1} Ges 





F(n)

F(n + 1)
 = A

n
 



F(0)

F(1)
  (†hLv‡b n  0) n‡j, A = ? [Ans. 



0

1
  
1

1
 ] 

12. x
3
  px

2
 + qx  r = 0 mgxKi‡Yi g~j¸‡jv a, b, c cÖgvY Ki †h, 







(b + c)

2

b
2

c
2

   

a
2

(c + a)
2

c
2

   

a
2

b
2

(a + b)
2

 = 2p
3
r [Ans. 2p

3
r] 

13. 






x

a

a
   

a

x

b
   

b

b

x
 =  n‡j x = ? [Ans. x = a, b,  (a + b)] 

14. hw`  A = 



i

 i
   
 i

i
 Ges B = 



1

 1
   
 1

1
 nq Z‡e A

8
 = ? [Ans. 128B] 
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 mij‡iLv 

 
 

TOPICS 
MAGNETIC DECISION   

[hv co‡e] 

VVI For 

This Year 

TOPIC–01 ¯’vbv¼ e¨e ’̄vi cwieZ©b m¤úwK©Z  

TOPIC–02 wef³Kvix we›`yi ’̄vbv¼ msµvšÍ  

TOPIC–03 wÎfz‡Ri wewfbœ ai‡bi †K› ª̀ wbY©q msµvšÍ  

TOPIC–04 †ÿÎdj wbY©q m¤úwK©Z  

TOPIC–05 wZbwU we›`y mg‡iL nIqv m¤úwK©Z  

TOPIC–06 
i¤̂m, mvgvšÍwiK ev AvqZ‡ÿ‡Îi Ges wÎfz‡Ri 

kxl©we›`y wbY©q 
 

TOPIC–07 we›`yi cÖwZwe¤^ wbY©q  

TOPIC–08 mÂvic‡_i mgxKiY wbY©q  

TOPIC–09 mij‡iLvi cwiwPwZ I Xvj msµvšÍ  

TOPIC–10 wewfbœ ai‡bi mij‡iLvi mgxKiY  

TOPIC–11 j¤^‡iLvi mgxKiY wbY©q msµvšÍ  

TOPIC–12 mgvšÍivj †iLvi mgxKiY wbY©q msµvšÍ  

TOPIC–13 
ỳBwU †iLv GKB nIqvi, j¤̂ nIqvi Ges mgvšÍivj 

nIqvi kZ© msµvšÍ 
 

TOPIC–14 j¤^ mgwØLÐ‡Ki mgxKiY wbY©q msµvšÍ  

TOPIC–15 
†Q`we›̀ y, †Q`we›̀ yMvgx †iLvi mgxKiY I j‡¤̂i cv`we›̀ y 

wbY©q 
 

TOPIC–16 `ywU †iLvi ga¨eZ©x †KvY wbY©q msµvšÍ  

TOPIC–17 
`ywU †iLvi ga¨eZ©x †Kv‡Yi mgwØLÐ‡Ki mgxKiY 

wbY©q msµvšÍ 
 

TOPIC–18 
†iLvi mv‡c‡ÿ we› ỳi Ae¯’vb, †iLvi cÖwZwe¤^ wbY©q 

msµvšÍ 
 

TOPIC–19 
AÿØq‡K †Q` K‡i Giƒc mij‡iLvi mgxKiY wbY©q 

msµvšÍ 
 

TOPIC–20 wZbwU †iLvi mgwe›`y nIqv m¤úwK©Z mgm¨v  

TOPIC–21 
†iLv Øviv Drcbœ PZzfz©‡Ri I wÎfz‡Ri cÖK…wZ I 

†ÿÎdj wbY©q  
 

TOPIC–22 
x  x1

cos
 = 

y  y1

sin
 =  r m~Î msµvšÍ 

 
  
  

wweeMMZZ  mmvv‡‡jjii  ccÖÖ‡‡kk œœii  ee¨̈vvLL¨̈vvmmnn  mmggvvaavvbb  
  

 
  

BBUUEETT   
01. y = 2  |x  2| , mgxKi‡Yi MÖvd‡K y = k †iLvwU x-A‡ÿi mv‡_ mgvb 

`yBwU †ÿ‡Î fvM K‡i| Z‡e k = ?  [BUET. 2021-22] 

  Solve y = 


2  { (x  2)} ev x; hLb x  2 < 0 ev x < 2

2  (x  2) ev 4  x; hLb x  2  0 ev x  2
 

1g †iLvwUi Rb¨, y = x Ges y = k 

 A we›`yi ¯’vbv¼ (k,k) 

2q †iLvwUi Rb¨, y = 4  x = k  

 x = 4  k 

 B we› ỳi ’̄vbv¼ (4  k,k) 

cÖkœg‡Z, ABC wÎfz‡Ri †ÿÎdj = OABD 

UªvwcwRqv‡gi †ÿÎdj| 

 

 

}k 

C(2,2) 

2k 

(4,0) 

D 

O(0,0) 

Y 

y = k A B 

Y  

k 

 

 

  
1

2
  (4  2k)(2  k) = 

1

2
  k  (4  2k + 4) 

  2(2  k)
2
 = k(8  2k) 

  (2  k)
2
 = k(4  k)  

  k
2
  4k + 4 = 4k k

2 
 k

2
  4k + 2 = 0 

  k = 2 ± 2, Z‡e k Gi gvb 2 Gi †P‡q eo n‡Z cv‡i bv|  

  k = 2  2 (Ans.)  

02. (i) (a  1) x + y  = a [BUET. 2021-22] 

 (ii) (2, 2)  (b, 0) 

 †iLvØq- 

 (K) j¤^ n‡j a I b Gi m¤úK© †ei K‡iv| 

 (L) mgvšÍivj n‡j a I b Gi m¤úK© †ei K‡iv| 

  Solve  (i)  (a  1) x + y = a  

  y = (1  a) x + a    m1 = 1  a; 

 Avevi, (ii)  
y  2

2  0
 = 

x  2

2  b
  

   y = 
2x

2  b
  

2b

2  b
   m2 = 

2

 2  b
 

 (K) †iLvØq j¤̂ n‡j, m1  m2 =  1   (1  a)  




2

2  b
 =  1  

  2a  2 = 2  b  2a + b = 4 (Ans.) 

 (L) †iLvØq mgvšÍivj n‡j, m1 = m2  
2

2  b
 =  (a  1)  

  (2  b)(a  1) =  2  2a + b  ab = 0 (Ans.)   

03. g~j we›`y n‡Z x sec   y cosec  = k Ges x cos   y sin  = k cos 

2 †iLvØ‡qi j¤̂ `~iZ¡ h_vµ‡g 2 cm Ges 3 cm| k Gi gvb wbY©q Ki| 

  [BUET. 2019-20]  

  Solve 






k

sec
2 
 + cosec

2 


= 2  

    
k

2

1

cos
2 


 + 
1

 sin
2 


 = 4 

  
k

2 
sin

2 
 cos

2 


sin
2 
 + cos

2 


 = 4 

   4k
2
 sin

2
 cos

2
 = 16   

  (k sin 2)
2
 = 4

2
 ... ... ... (i)  

 




k cos2

cos
2
 + sin

2


 = 3   

   (k cos 2)
2
 = 3

2
 ... ... ... (ii)  

 {(i) + (ii)} K‡i cvB, k
2
(sin

2
 2 + cos

2
 2) = 25   k = 5 

04. A(1,2) kxl©wewkó e‡M©i GKwU KY©  3x – 4y – 6 = 0 n‡j, A we›`yMvgx 

evûØ‡qi mgxKiY wbY©q Ki|  [BUET. 2018-19] 

 

 Solve A(1,2) we›`y Øviv 3x – 4y – 6 = 0 †iLv wm× bq| 

†iLvi Xvj, m1= 
3

4
 ; tan45

o
 =  

m1 – m2

1 + m1m2
 

 1 =  

3

4
 – m2

1+ 
3m2

4

  m2 = 7, – 
1

7
 

 

45 

3x–4y–6=0 

A(1,2) 

 

 wb‡Y©q †iLv, (y – 2) = 7(x – 1)Ges (y – 2) = – 
1

7
 (x – 1) 
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05. `ywU mij‡iLv (– 1,2) we›`y w`‡q hvq Ges Zviv 3x – y + 7 = 0 †iLvi 

mv‡_  45 †KvY Drcbœ K‡i| †iLv ỳwUi mgxKiY wbY©q Ki Ges Zv‡`i 

mgxKiY n‡Z †`LvI †h, Zviv ci¯úi j¤̂fv‡e Ae ’̄vb K‡i| 

    [BUET. 2016-17] 

  Solve awi, mij‡iLvØq y – 2 = m(x + 1);  

 3x – y + 7 = 0 Gi Xvj = 3 

 tan 45 =  
m – 3

1 + 3m
  1 =  

m – 3

1 + 3m
  1 + 3m =  (m – 3) 

 (+) wb‡q,  m – 3 = 1 + 3m  m = – 2 

 () wb‡q,  – m + 3 = 1 + 3m  m =  
1

2
 

 m = –2 n‡j, †iLvwU y – 2 = –2(x + y)  2x + y = 0  

 m = 
1

2
 n‡j, †iLvwU y – 2 = 

1

2
 (x + 1)  x – 2y + 5 = 0  

  †h‡nZz, †iLvØ‡qi Xvj – 2 I 
1

2
 Ges – 2. 

1

2
 = – 1  †iLvØq ci¯úi j¤^|    

06. y = 3 mij †iLvi mgvšÍivj †Kvb †iLv y = (x  3)
2
 (x  2) eµ †iLvi 

†h mg¯Í we› ỳ‡Z ¯úk©K †mB we› ỳ¸‡jvi ’̄vbv¼ wbY©q Ki| [BUET. 2015-16] 

  Solve y = 3 mij‡iLvi mgvšÍivj mij‡Lvi mgvavb, y = k 

 y = k mij‡iLvi Xvj 
dy

dx
 = 0 

 y = (x – 3)
2
 (x – 2) eµ‡iLvi Xvj 

dy

dx
 = 2 (x – 3) (x – 2) + (x – 3)

2
 

  ‡hme we›`y‡Z mij‡iLvwU eµ‡iLv‡K ¯úk© Ki‡e †mme we› ỳ‡Z Df‡qi 

Xv‡ji gvb mgvb n‡e| 

  0 = 2(x – 3) (x – 2) + (x – 3)
2   
 x = 3, 

7

3
  

 x = 
7

3
 n‡j, y = 

4

27
 ;   x = 3 n‡j, y = 0        

07. GKwU mij‡iLv (1.4) we›`y w`‡q hvq Ges AÿØ‡qi mv‡_ cÖ_g PZzf©v‡M 8 

eM© GKK †ÿÎdj wewkó GKwU wÎfzR MVb K‡i Zvi mgxKiY wbY©q Ki| 

  [BUET. 2015-16] 

  Solve GLv‡b, 
1

2
 ab = 8  ab = 16 ...... (i) 

 Avevi, 
x

a
 + 

y

b
 = 1  bx + ay = 16 

  b + 4a = 16 [‡hLv‡b †iLvwU (1,4) we› ỳMvgx] 

  b = 4(4 – a) ............ (ii)  

 
B 

O 
A 

b 

a 

P(1.4) 

 

 (i) I (ii) bs n‡Z, 4a(4 – a) = 16  4a – a
2
 = 4  

  a
2
 – 4a + 4 = 0  (a – 2)

2
 = 0  a = 2   

  b = 4(4 – 2) = 8  wb‡Y©q mij‡iLvi mgxKiY: 
x

2
 + 

y

8
 = 1   

08. 2x  3y + 4 = 0 Ges 2y  3x  1 = 0 mij‡iLvØ‡qi ga¨eZ©x 

†KvY¸wji mgwØLÐKmg~n h_vµ‡g x-Aÿ‡K P, R Ges y-Aÿ‡K Q, S 

we›`y‡Z †Q` K‡i| GKwU mij‡iLvi mgxKiY wbY©q Ki hv mgwØLÐK 

mg~‡ni †Q` we› ỳ w`‡q hvq Ges PS †iLvi mgvšÍivj| [BUET. 2014-15] 

  Solve 
2x  3y + 4

2
2
 + ( 3)

2
 =  

 3x + 2y  1

( 3)
2
 + 2

2
 

  2x  3y + 4 =  3x + 2y  1 [+ wPý wb‡q] 

   5x + 5 = 5y  y = x + 1   x  y  =  1 ......(i) 

 Avevi, 2x  3y + 4 = 3x  2y + 1 [ wPý wb‡q] 

  x + y = 3 ........ (ii) 

  P  ( 1,0), R  (3, 0) ; Q  (0, 1), S  (0, 3) 

 (i) I (iii) Gi †Q`we› ỳ  (1, 2) 

 PS †iLv: 
y  y1

y1
 
 y2

 = 
x  x1

x1  x2
  

  
y  0

0  3
 = 

x + 1

 1  0
  

  
y

3
 = 

x + 1

 1
   y = 3x + 3  

  3x  y + 3 = 0 

  PS †iLvi mgvšÍivj I (1, 2) we›`yMvgx †iLv: 3x  y = 3  2 = 1 

  3x  y  1 = 0  

09. xy+2=0 mij‡iLvwU †Kvb cive„‡Ëi kxl©we›`y‡Z Zvi A‡¶i Dci j¤^ 

Ges Dc‡K› ª̀ (1, 1) we› ỳ‡Z Aew¯’Z| cive„‡Ëi mgxKiY wbY©q Ki| 

  [BUET. 2003-04] 

  Solve  awi, w`Kv‡¶i mgxKiY x  y + k = 0 

 †dvKvm (1, 1) n‡Z ẁ Kv‡¶i j¤̂ ̀ ~iZ¡ = 2 ‡dvKvm n‡Z xy+2=0 ‡iLvi ̀ ~iZ¡ 

  
2

2)1(1
2

2

k)1(1 



  k = 6   

 w`Kv‡¶i mgxKiY, xy+6=0 

  wb‡Y©q cive„‡Ëi mgxKiY (x1)
2
+(y+1)

2 
=

2

|6yx| 
 

 2x
2 
+ 2y

2 
 4x + 4y + 4 = x

2 
+ y

2 
+ 36  2xy + 12x  12y  

  x
2 
+ y

2 
+ 2xy  16x + 16y  32 = 0  (Ans.) 

10. hw` 2x + by + 4 = 0, 4x  y  2b = 0 Ges 3x + y  1 = 0 †iLvÎq 

mgwe›`y nq Z‡e b Gi gvb¸‡jv wbY©q Ki|  [BUET. 2001-02] 

  Solve  mgwe›`y nevi kZ©, 







2

4

3
  

b

1

1
  

4

2b

1

 = 0 

  2 (1 + 2b)  b ( 4 + 6b) + 4 (4 + 3) = 0  

  2 + 4b + 4b  6b
2
 + 28 = 0 

  6b
2
 + 8b + 30 = 0  3b

2 
 4b 15 = 0  

  b = 
4  16 + 180

6
 = 

4  196

6
 = 

4  14

6
 = 3,  

5

3
 

11. y = x mij‡iLv wfwËK P (5, 6) we›`yi cÖwZwe‡¤^i ¯’vbv¼ wbY©q Ki| 

  [BUET. 2001-02]   

  Solve   y = x Gi j¤^ mij‡iLv  

 x+y = k, hv P (5, 6) we› ỳMvgx 

  j¤^‡iLv: x + y = 5 + 6 

  x + y  11 = 0 

 GLb, x+y11 = 0 I y = x  

 Gi †Q`we› ỳ‡Z 2y11 = 0  

  y = 
11

2
 , 3x = y = 

11

2
 

 

x  y = 0 

P (5, 6) 

Q (a,b) 

( )
11

2
  

11

2
 

 

  †Q`we›`y 



11

2
  

11

2
 , cÖwZwe¤^ Q(a, b) n‡j,  

 PQ Gi ga¨we› ỳ 



5 + a

2
  

6 + b

2
 = 



11

2
  

11

2
  a = 6, b = 5 

 myZivs cÖwZwe‡¤^i ¯’vbvsK (6,5) (Ans.) 
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12.  (1, 2), (4, 4) Ges (2, 8) h_vµ‡g wÎfzR ABC Gi evûÎ‡qi ga¨we›`y| 

ABC wÎfzRwUi †¶Îdj wbY©q Ki|  [BUET. 2001-02] 

  Solve   DEF = 
1

2
 






1

4

2
   

2

4

8
   

1

1

1
 sq. unit 

= 
1

2
 {1 (4 – 8) – 2 (4 – 2) + 1 (32 – 8)} u 

= 
1

2
 (– 4 – 4 + 24) u = 8  sq. unit 

 

F
(2

,8
) A 

B C 
D (1,2) 

E (4,4) 

 

  †h‡nZz  D, E,F h_vµ‡g ABC Gi evûÎ‡qi ga¨we›`y 

  ABC = 4 × DEF = 4 × 8 = 32 sq. unit 

13. k Gi †h †Kvb gv‡bi Rb¨ (2k – 3)x + (3k – 2)y – 4k + 1 = 0 †iLvwU 

GKwU wbw`©ó we›`y w`‡q hvq, we›`ywUi ’̄vbvsK wbY©q Ki|  [BUET.99-00]  

  Solve  (2k – 3)x + (3k – 2)y – 4k + 1 = 0 

  †h‡nZz  k Gi †h‡Kv‡bv gv‡bi Rb¨ †iLvwU GKwU wbw`©ó we›`yMvgx|  

  k = 0 n‡j, (2.0 – 3) x + (3.0 – 2) y – 4.0 + 1 = 0  

  3x + 2y = 1.....(i) 

  k = 2  n‡j, (2.2 – 3)x + (3.2 – 2)y – (4.2) + 1 = 0 

   x + 4y = 7 ...... (ii) 

  x = – 1; y = 2 [Using Calculator]  wb‡Y©q ¯’vbvsK = (– 1, 2) 

14. 16 eM© GKK †ÿÎd‡ji GKwU wÎfz‡Ri kxl©we› ỳmg~‡ni ’̄vbvsK A: (– 4,6), 

B: (– 1, – 2) Ges  C: (a, – 2). 'a' Gi gvb Ges A we›`y nB‡Z BC 

evûi Dci j¤̂ •`N©¨ wbY©q Ki|    [BUET.95-96] 

  Solve  Area = 
1

2
 







–4

–1

a

   

6

 – 2

 –2
   

1

1

1
= 16 

  – 4 (– 2 + 2) – 6 (– 1 –a) + 1  (2 + 2a) = 16 × 2 

 6 + 6a + 2 + 2a = 32  8a = 24 

 C  (3, – 2) 

BC = (– 2 + 2)
2
 + (– 1 – 3)

2
 

 = 4 GKK 

Area = 16  
1

2
 . BC . AD = 16 

 C (3, – 2) 

B (–1, – 2) 

(–4,6) 

A 

D 

 

  
1

2
 .4.AD = 16  AD = 8  GKK|  

15. A(2,1) I B(5,2) we›`yØ‡qi ms‡hvRK †iLv‡K mg‡Kv‡Y mgwØLwÐZ K‡i 

Giƒc †iLvi mgxKiY wbY©q Ki|   [BUET.96-97] 

  Solve  AB †iLvi mgxKiY, 
y – 1

 1 – 2
 = 

x – 2

 2 – 5
  3y – 3 = x – 2 

  x – 3y + 1 = 0 

  Here, m = 
1

3
 

  AB Gi j¤^ ‡iLvi Xvj = –3 

 AB †iLvi ga¨we›`yi ’̄vbvsK = 




2 + 5

2
 

1 + 2

2
 = 




7

2
 

3

2
 

  wb‡Y©q mgxKiY, y – 
3

2
 = – 3 





x – 

7

2
 

  2y – 3 = – 3 (2x – 7) 

   2y – 3 = – 6x + 21 

  6x + 2y – 24 = 0 

  3x + y – 12 = 0 

16. ABC wÎfz‡Ri fvi‡K› ª̀ G: 




0 

1

3
 Ges Bnvi ỳBwU kxl©we› ỳ A: (– 1, 0) 

Ges B: (1,0). †`LvI †h,  AD ga¨gv BC evûi Dci j¤̂|  [BUET.95-96] 

  Solve  awi,  C we›`yi ¯’vbvsK (x,y) 

 0 = 
– 1 + 1 + x

3
  x = 0 

 
0 + 0 + y

 3
 = 

1

3
 

 y = 3 

 C  (0, 3) 

 A (– 1, 0) 

C (0, 3) 
B (1,0) 

F E G (0,
1

3
) 

D 

 

 BC  †iLvi Xvj, m1 = 
3 – 0

 0 – 1
 = – 3 

 AD †iLvi Xvj, m2 = 

1

3
 – 0

0 + 1
 = 

1

3
 

 GLb, m1. m2 = – 3. 
1

3
 = – 1 

 †h‡nZz ci®úi ỳwU j¤^ †iLvi Xv‡ji ¸Ydj = –1 

 myZivs AD ga¨gv BC evûi Dci j¤^| (Showed) 

17. mgvavb Ki: x + 
1

y
 = 

8

x
....(i)  Ges y + 

1

x
 = 

x

2
 .... (ii)  [BUET.94-95] 

  Solve  x + 
1

y
 = 

8

x
....(i) ;  y + 

1

x
 = 

x

2
 .... (ii) 

(i)  

xy + 1

y
 = 

8

x
 

 xy + 1 = 
8y

x
....... (iii) 

(ii)  

xy + 1

 x
 = 

x

2
 

 xy + 1 = 
x

2

2
 ..... (iv) 

 (iii) I (iv) n‡Z, 
8y

x
 = 

x
2

2
  y = 

x
3

16
 

 (ii)  
x

3

16
 + 

1

x
 = 

x

2
 x

4
 + 16 = 8x

2 
 x

4
 – 8x

2
 + 16 = 0 

  (x
2
)

2
 – 2.x

2
.4 + (4)

2
 = 0  (x

2 
–4)

2
 = 0  x

2
 = 4 

  x = ± 2 

  x = 2 n‡j,  y = 
1

2
  Ges  x = – 2 n‡j, y = – 

1

2
 

  wb‡Y©q mgvavb,  (x,y) = (2, 
1

2
) Ges (x,y) = (– 2, – 

1

2
)  

 
  

RRUUEETT   
01.  A I B we›`y `yBwUi ¯’vbv¼ h_vµ‡g ( 2, 4)  Ges (4,  5)| AB Ges C 

we›`y ch©šÍ Ggbfv‡e ewa©Z Kiv nj †hb AB = 3BC nq| C we›`yi ¯’vbv¼ 

wbY©q Ki|  [RUET. 18-19] 

  Solve  kZ©g‡Z, AB = 3BC  
AB

BC
 = 

3

1
  AB : BC = 3 : 1 

 

 

A(2, 4) B(4,  5) C

3 1 

 

  
3  2

3 + 1
 = 4  3  2 = 16   = 6 

 Avevi, 
3 + 4

3 + 1
 =  5  3 + 4 =  20  

 C we›`yi ¯’vbv¼ (6, -8) (Ans.) 
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02. 
x


 +  y = 1,  > 0 †iLvwU g~j we›`y n‡Z 

1

3
 GKK `~i‡Z¡ _vK‡j   Gi 

gvb wbY©q Ki|  [RUET. 18-19] 

  Solve  g~jwe›`y (0, 0) n‡Z †iLvwUi ~̀iZ¡, P 




0


 + 0    1

1


2
 + 

2

  

  
1

1


2
 + 

2

 = 
1

3
  


2

1 + 
4 = 

1

3
 [eM©]  

  3
2
 = 

4
 + 1  

4
  3

2
 + 1 = 0 

  
2
 = 

3  5

2
 

 ‡h‡nZz,  > 0   = 
3  5

2
 ev,  = 0.618  (cÖvq) I 1.618 (cÖvq) (Ans.) 

03.   ̀ yBwU †iLv xsin-ycos+c = 0 Ges xcos-ysin + c = 0 Gi AšÍM©Z 

†KvY wbY©q Ki| †iLv ỳwU xA‡ÿi mv‡_ †h ỳBwU †KvY •Zwi K‡i, †mB¸wjI 

wbY©q Ki|  [RUET. 12-13] 

  Solve  m1 = 
sin

cos
 = tan ; m2 

cos

sin
 = cot

 tan =  
m1  m2

1 + m1m2
 =  

tan  cot

1 + 1
 =  

1

2 tan

 (1  tan
2


 

  =  
1

tan
 =  

1

tan
 =  cot 2

 tan =  cot 2 

 (+) wb‡q, tan = cot  = tan 






2
  2    = 



2
  2

  wb‡q, tan =  cot 2 = tan 






2
 + 2   = 



2
 + 2

 m1 = tan  ; 1g †iLv x A‡ÿi mv‡_  ‡KvY •Zwi K‡i 

 m2 = cot  = tan 






2
     

  2q †iLv x A‡ÿi mv‡_ 






2
    ‡KvY •Zwi K‡i| 

04. `yBwU †iLv x sin y cos + c = 0 Ges x cos   y sin  + c = 0 

Gi AšÍM©Z †KvY wbY©q Ki| †iLv `ywU x A‡ÿi mv‡_ †h `yBwU †KvY •Zwi 

K‡i, †mB¸‡jvI wbY©q Ki| [RUET. 2012-13] 

  Solve  m1 = tan , m2 = cot = tan 






2
     

 †iLv ỳwU Øviv x A‡ÿi mv‡_ m„ó †KvY  I 


2
   

  G‡`i ga¨eZ©x †KvY = 






2
      = 







2
  2  

05. ABCD e‡M©i A I B Gi ’̄vbv¼ h_vµ‡g (0, 0) I (5, 8)| D Gi ’̄vbv¼ 

wbY©q Ki| [RUET: 2006-07]  

Solve : †h‡nZz D we› ỳwU y A‡¶i 

mv‡c‡¶ B we› ỳi cÖwZwe¤̂  

 D-Gi ’̄vbv¼ (–5, 8)  

 

A (0, 0) 

D (–5, 8) B (5, 8) 

Y 
C 

X 

 

06. (7, 17) we› ỳMvgx Ges (1, 9) we› ỳ n‡Z 6 GKK ~̀i‡Z¡ Aew ’̄Z mij‡iLvi 

mgxKiY wbY©q Ki|    [RUET: 2006-07] 

  Solve awi, †iLvwUi mgxKiY, 

 y–17 = m(x–7),  mx–y+17–7m = 0 

 cÖkœg‡Z, 6
1m

m71791.m

2





 

  (8–6m)
2
 = 36+36m

2
  

  96m–28 = 0  m = 
7

24
  

   wb‡Y©q mij‡iLv, y–17 = 
24

7
(x–7) 

  24y–408 = 7x–49 

  7x–24y+359 = 0  (Ans.)            

07. `yBwU mij‡iLv (3, 4) we›`y w`‡q hvq Ges x  y + 4 = 0 †iLvi mv‡_ 60 

†KvY Drcbœ K‡i| †iLv ỳBwUi mgxKiY wbY©q Ki|  [RUET: 2005-06] 

  Solve  (3, 4) we› ỳMvgx mij‡iLvi mgxKiY, y  4 = m (x  3)  

  tan 60 =  
m1

m1




    (+) wb‡q, m1m33   

  3 =  
1 m

 1 +m
  

  m = 23m
31

31





 

  y  4 = ( 3  2) (x  3)  

  (2  3 ) x + y = 10  3 3  

 Similarlly () sign wb‡q, (2 + 3 )x + y = 10 + 3 3  

08.  GKwU mgvšÍivj mgxKiY †ei Ki hv ax + by = 0 Ges bx – ay + c = 0 ‡iLv 

ỳBwUi †Q` we› ỳ w`qv hvq Ges x-A‡ÿi mgvšÍivj nq|  [RUET. 08-09] 

  Solve  ax + by = 0 .....(i); bx – ay + c = 0 ...(ii) 

 (i)I (ii) Gi †Q`we› ỳMvgx †iLvi mgxKiY, ax + by + k (bx  ay + c) = 0  

  (a + kb)x + (b  ka) y + kc = 0 ........ (iii) 

  (iii) bs mij‡iLv x A‡ÿi mgvšÍivj  

  a + kb = 0  k =  
a

b
 

 (iii) n‡Z, 



b + 

a

b
 a  y  



a

b
  c  = 0  

  (b
2
 + a

2
)y  ac = 0 

09. (7, 17) we› ỳMvgx Ges (1, 9) we›`y n‡Z 6 GKK ~̀i‡Z¡ Aew¯’Z mij‡iLvi 

mgxKiY wbY©q Ki|   [RUET. 06-07] 

  Solve  (7,17) we› ỳMvgx ‡iLvi mgxKiYt (y  17) = m (x  7) 

  mx  y  (7m  17) = 0 

 cÖkœg‡Z, 
m. 1  9  (7m  17)

m
2
 + (1)

2
 =  6 

   (m  9  7m + 17)
2
 = 36 (m

2
 + 1) 

 = 9(m
2
 + 1)  9m

2
  24m + 16 = 9m

2
 + 9 

   24m = 7  m = 
7

24
 

  wb‡Y©q mgxKiY: (y  17) = 
7

24
 (x  7) 

   7x  24y + 359 = 0 
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10.  ABCD e‡M©i A I B Gi ¯’vbv¼ h_vµ‡g (0, 0) I (5, 8)D Gi ’̄vbv¼ 

wbY©q Ki|  [RUET. 06-07] 

  Solve  AB †iLvi mgxKiY, 8x – 5y = 0 .....(i) 

 BC †iLvi mgxKiY, 5x + 8y – 89 = 0 .....(ii) 

 AD †iLvi mgxKiY, 5x + 8y = 0 .....(iii) 

AC K‡Y©i mgxKiY, (8x - 5y) = ±(5x + 8y) 

 (+) wb‡q, 3x – 13y = 0 ..... (iv); 

(-) wb‡q, 13x+3y = 0 ...(v)  

C we›`yi ’̄vbv¼, (13, 3) 

A_ev, (-3, 13)[(ii) Gi mv‡_, (iv) I (v) mgvavb K‡i] 

 
D 

C B 

(5,8) 

(0,0) 
A 

 

 CD ‡iLvi mgxKiY, 8x – 5y – 89 = 0 ....(vi); 

 8x – 5y + 89 = 0 ...... (vii) 

 D we› ỳi ’̄vbv¼, (8, -5)  

 A_ev, (-8, 5)[CD Ges AD †iLv mgvavb K‡i]  

11.  ỳBwU mij‡iLv (3, 4) we› ỳ w`‡q hvq Ges x – y + 4 = 0 ‡iLvi mv‡_ 60 

†KvY Drcbœ K‡i| †iLv ỳBwUi mgxKiY wbY©q Ki|  [RUET. 05-06] 

  Solve  (3, 4) we› ỳMvgx mij‡iLv mgxKiY, y  4 = m (x  3) ; 

  x y + 4 = 0 ‡iLvi Xvj = 1 

  tan 60 =  
1  m

1 + m
   

  3 =   
1  m

1 + m
 

 (+) wb‡q 3 + 3m =  m  

  m = 
1   3

1 + 3
  m = 3 2 

  y  4 = ( )3  2  (x  3)  

  ( )2  3 x + y = 10  3 3 

 Similarlly () sign wb‡q, ( )2 + 3 x + y = 10 + 3 3 

12. A(1, 2), B(-3, 1), C(-2, -3) I D(2, -2) PviwU we› ỳ| ABCD wK GKwU 

UªvwcwRqvg?  [RUET. 05-06] 

  Solve AB Gi Xvj = 
2  1

1 + 3
 = 

1

4
 ; CD Gi Xvj = 

 2 + 3

2 + 2
 = 

1

4
  

  AB || CD 

 AD Gi Xvj  = 
 2  2

2  1
 =  4 ; 

  BC Gi Xvj = 
1 + 3

 3 + 2
 =  4 ; AD || BC 

  ABCD UªvwcwRqvg bq| 

13. ABC wÎfz‡Ri kxl©we›̀ ymg~‡ni ’̄vbv¼ h_vµ‡g (10, 20), (20, 30) I (30, 10) 

H G wÎfz‡Ri fi‡K›̀ ª n‡j, GBC wÎfz‡Ri GD ga¨gvi •`N©¨ wbY©q Ki| 

 [RUET. 04-05] 

  Solve  G Gi ’̄vbv¼ 



60

3
  

60

3
  (20, 20) ; D Gi ¯’vbv¼ (25, 20) 

 A (10,20) 

(20,20) 

G 

C (30,10) 
D (25,20) 

(20,30)B  

 

  GD ga¨gvi •`N©̈  = (25  20)
2
 + (20  20)

2
 = 5 (Ans.) 

14.  ( 1,  4), (5, 0) Ges (11, 4)  we› ỳ wZbwU †Kvb mgwØevû wÎfz‡Ri 

kxl©we›`y wKbv Zv hvPvB Ki|  [RUET. 03-04] 

  Solve  A ( 1,  4), B (5,0), C (11,4 ) 

 AB = ( 1  5)
2
 + ( 4  0)

2
 = 2 13 

 BC = (5  11)
2
 + (0  4)

2
 = 2 13 

 AC = ( 1  11)
2
 + ( 4  4)

2
 = 4 13 

 ∵ AB = BC 

 cÖ̀ Ë wZbwU we›`y GKwU mgwØevû wÎfz‡Ri kxl©we›`y (Proved) 

 
  

KKUUEETT   
01. LM mij‡iLvwU g~jwe›`y n‡Z 5 GKK ~̀ieZ©x Ges x I y Aÿ‡K h_vµ‡g 

A I B we›`y‡Z †Q` K‡i| g~jwe›`y n‡Z LM Gi Dci Aw¼Z j¤^ y A‡ÿi 

†hvMv‡evaK w`‡Ki mv‡_ 


3
  †KvY Drcbœ K‡i| C we›`yi ’̄vbv¼ ( 1,  2) 

n‡j ABC wÎfz‡Ri †ÿÎdj  wbY©q Ki| [KUET. 2019-20] 

  Solve  LM 1g PZzf©v‡M Dfq Aÿ‡K †Q` Ki‡j, 

 LM Gi Dci j¤^ KZ©„K x A‡ÿi abvZ¥K w`‡Ki mv‡_ Drcbœ †KvY  

 = 90  60 = 30 

 j‡¤^i •`N©¨ P = 5 GKK  LM = x cos  + y sin  = P 

  x cos 30 + y sin 30 = 5  
x

10

3

 = 
y

10
 = 1 

 

X X 

Y 

Y 

B 

A A 

(1,  
.
2) C 



3 


3 



5 

L L 

M M 

( 
10

3
 , 0) (  

10

3
 , 0) 

 

  A 




10

3
  0  , B (0,10), C ( 1,  2) 

  ABC = 
1

2
 









10

3
0 1

0 10 1

1 2 1

 

 = 




1

2





10

3
 (10 + 2) + 1 (0 + 10) = 5 + 20 3 eM©GKK 

 LM 2q PZzf©v‡M Dfq Aÿ‡K †Q` Ki‡j,  = 90 + 60 = 150 

  LM = x cos 150 + y sin 15 = p  
x

 10

3

 + 
y

10
 = 1 

  A 




 10

3
  0  , B (0, 10) , C ( 1,  2) 

  ABC = 







 

10

3
0 1

0 10 1

1 2 1

 = 




1

2
 




 

10

3
 (10 + 2) + 1 (0 + 10)  

 = 20 3  5  eM© GKK 
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02. hw` 3x + by + 1 = 0 Ges ax + 6y + 1 = 0 mij †iLvØq (5,4) we›`y‡Z 

†Q` K‡i, Z‡e a Ges b Gi gvb wbY©q Ki| hw` cÖ_g †iLvwU x- Aÿ‡K A 

we›`y‡Z Ges wØZxq †iLvwU y-Aÿ‡K B we› ỳ‡Z †Q` K‡i, Z‡e AB 

mij‡iLvi mgxKiY wbY©q Ki| [KUET. 2019-20] 

  Solve  ‡iLvØq (5,4) we› ỳMvgx e‡j, 

 3.5 + b. 4 + 1 = 0  4b =  16  b =  4 

 Ges a.5 + 6.4 + 1 = 0  5a =  25  a =  5 

  3x  4y =  1  

 cÖ_g ‡iLv: 3x  4y + 1 = 0  
x

 1

3

 + 
y

1

4

 = 1  A  




 1

3
  0  

 wØZxq †iLv:  5x + 6y + 1 =0   5x + 6y = 1 

  
x

1

5

 + 
y

1

6

 = 1  B  




0 

1

6
 

 AB Gi mgxKiY, y  0 = 

 
1

6
  0

0 + 
1

3

 



x + 

1

3
   y =  

1

2
 . 

3x + 1

3
  

   6y = 3x + 1  3x + 6y + 1 = 0 

03.   3x + 4y = 11 Ges 12x – 5y = 2 ‡iLvØ‡qi AšÍeZ©x m~²‡Kv‡Yi 

mgwØLÛ‡Ki mgxKiY wbY©q Ki| 

  [KUET. 13-14, 06-07;  BUET. 06-07; CUET. 13-14] 

  Solve  wb‡Y©q mgwØLÛK, 
3x + 4x  11

3
2
 + 4

2  

 =  
12x  5y  2

12
2
 + 5

2  ‡h‡nZz, a1a2 + b1b2 > 0 

  ( ve) wb‡q m~²‡Kv‡Yi mgwØLÛK cvIqv hv‡e| 

   
3x + 4y  11

5
 =  

12  5y  2

13
 

   39x + 52y  143 =  60x + 25y + 10 

  99x + 27y  153 = 0  11x + 3y  17 = 0  

04. 3x + 4y  11 = 0 Ges 12x  5y  2 = 0 †iLvØ‡qi AšÍe©Z©x m~²‡Kv‡Yi 

mgwØLÐ‡Ki mgxKiY wbY©q Ki|  [KUET: 2006-07] 

  Solve  a1a2 + b1b2 = 3  12 + 4(–5) = 16 > 0 

  m~²‡Kv‡Yi mgwØLÛK, 

 
2222 )5(12

2y5x12

43

11y4x3









  

  13 (3x + 4y – 11) = –5 (12x – 5y – 2) 

  39x + 52y –143 =  60 x + 25y + 10 

  99x + 27y 153 = 0 

05. (1, 2) we› ỳ n‡Z x – 3y + 4 = 0 †iLvi Dci j¤̂ AswKZ Kiv nj| 

g~jwe›`y n‡Z GB j‡¤^i ~̀iZ¡ wbY©q Ki| [KUET: 2005-06] 

 Solve  j¤^wUi mgxKiY,  

0cyx3    

 0c23   

 23c     

 0)23(yx3   

 g~jwe›̀ y (0, 0) n‡Z j¤̂wUi ̀ ~iZ¡, 

 = 
13

|)23(00.3|




 

 
2

23 
   

06. ABC wÎfy‡Ri kxl©we›`y A (6.2), B(–3, 8) Ges (C (–5, –3) n‡j, A 

we›`y w`‡q AwZµgKvix D”PZv wb‡ ©̀kK †iLvi mgxKiY wbY©q Ki| 

   [KUET: 2004-05] 

 Solve   

mBC =
2

11

2

11

35

83










 

mAD =  
2

11
 

wb‡Y©q mgxKiY, )6x(
11

2
2y   

 11y  22 = 2x + 12  

 2x + 11y = 34 (Ans.) 

 A 

C B 
D  

07.  2x + 3y – 1 = 0 Ges x – 2y + 3 = 0 ‡iLvØ‡qi AšÍfz©³ m~²‡KvY wbY©q 

Ki|  [KUET. 04-05] 

  Solve  tan =  




m1  m2

1 + m2m1
 =  







 

2

3
  

1

2

1 + 




 2

3
 


1

2

 

  =  









 4  3

6

2

3

 [m1 =  
2

3
 ; m2 = 

1

2
] 

 =  




 7

6
  

3

2
 =  





 7

4
 tan = 

7

4
 (m~²‡Kv‡Yi Rb¨) 

   = tan
1

 
7

4
 = 60.255 

08.  ABC wÎfz‡Ri kxl©we› ỳ A(6, 2), B(-3, 8) Ges C(-5, -3) n‡j, A we› ỳ 

w`‡q AwZµgKvix D”PZv wb‡ ©̀kK †iLvi mgxKiY wbY©q Ki|  [KUET. 04-05] 

  Solve  mBC = 
8 + 3

 3 + 5
 = 

11

2
  mAD =  

2

11
 

  AD †iLvi mgxKiY, y  2 =  
2

11
 (x  6) 

  11y  22 =  2x + 12  2x + 11  34 = 0 

 A 

D 
C B 

 
09.  GKwU †mU Ggbfv‡e MVb Kiv n‡q‡Q †h, y-A‡ÿ †iLv n‡Z Gi †h †Kvb 

we›`yi ~̀iZ¡ g~j we›`y †_‡K Zvi ~̀i‡Z¡i A‡a©K| we› ỳwUi mÂvi c_ wbY©q 

Ki|  [KUET. 04-05] 

  Solve  x = 
1

2
 x

2
 + y

2
  2x = x

2
 + y

2
  3x

2
  y

2
 = 0 

10. x  3y + 4 = 0, x  6y + 5  = 0 Ges x + ay + 2 = 0 †iLvÎq 

mgwe›`yMvgx n‡j Z…Zxq †iLvi mv‡_ j¤^ Ges g~j we›`yMvgx †iLvi mgxKiY 

wbY©q Ki|  [KUET. 03-04] 

  Solve mgwe›`yi kZ©vbymv‡i, 









1 3 4

1 6 5

1 a 2

 = 0  

   12  5a + 3 (2  5) + 4 (a + 6) = 0 

   12  5a  9 + 4a + 24 = 0 

  a = 3  

 Z…Zxq †iLvwUi mgxKiY  x + 3y + 2 = 0 

  Z…Zxq †iLvi j¤̂ †iLvi mgxKiY 3x  y + k = 0 hv (0, 0) we› ỳMvgx 

 k = 0   3x – y = 0 (Ans.) 



84 cvV¨eB‡K mnR Kivi cÖqvm                                                                           Avm‡c± wmwiR 

 
 ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  

ASPECT SERIES  

11.  P(4, 11) I Q (2, 2) ỳBwU we›`y| PQ mij †iLvi j¤̂ mgwØLÛ‡Ki 

mgxKiY wbY©q Ki|  [KUET. 03-04; RUET. 04-05] 

  Solve  PQ †iLvi mgxKiY, 
x  4

4 + 2
 = 

y  11

11  2
  

x  4

6
 = 

y  11

9
  

  9x  36 = 6y  66 

 9x  6y + 30 = 0 †iLvi Dci j¤^ †iLvi mgxKiY, 

 6x + 9y + k = 0; B”Qv 



1 

13

2
 

we›`yMvgx, 6 + 9 . 
13

2
 + k = 0 

 

 

Q ( 2, 2) (4, 11) P 

( )1  
13

2
 

 

  k = 
 129

2
   6x + 9y  

129

2
 = 0  12x + 18y  129 = 0 

   weKí   (x  4)
2
 + (y  11)

2
 = (x + 2)

2
 + (y  2)

2
 

   x
2
  8x + 16 + y

2
  22y + 121 = x

2
 + 4x + 4 + y

2
  4y + 4  

 12x + 18y = 129 

 
  

CCUUEETT   
01. 4y – 3x = 3 Ges 3y – 4x = 5, †iLv `ywUi AšÍfz©³ ¯’‚j‡Kv‡Yi 

mgwØLÛ‡Ki mgxKiY wbY©q Ki|  [CUET. 09-10] 

  Solve  
3x  4y + 3

3
2
 + 4

2  =  
4x  3y + 5

3
2
 + 4

2   †h‡nZz, a1a2 + b1b2 > 0 

  (+) wb‡q, x + y + 2 = 0 Ges ZvB, x + y +2 = 0 ¯’‚j‡Kv‡Yi 

mgwØLÛK| (-) wb‡q, 7x – 7y + 8 = 0 

02.  y = 2x+1 I 2y – x = 4 ‡iLv ỳBwUi AšÍfz©³ †KvY ỳBwUi mgwØLÛKØq y 

Aÿ‡K P I Q we›`y‡Z †Q` K‡i| P I Q Gi ~̀iZ¡ KZ? [CUET. 08-09] 

  Solve  
2x  y + 1

2
2
 + 1

2  =  
x  2y + 4

1
2
 + 2

2

 
  (+) wb‡q, x + y  3 = 0 Ges ( ) wb‡q, 3x  3y + 5 = 0 

 x = 0 n‡j, y = 3, 
5

3
  P  (0, 3) ; Q  



0 

5

3
  PQ = 0

2
 + 



3  

5

3

2

 = 
4

3
 

03.  3x + 4y = 11 Ges 12x – 5y – 2 = 0 ‡iLv `yBwUi AšÍfz©³ m~²‡Kv‡Yi 

wØLÛK wbY©q Ki|  [CUET. 07-08] 

  Solve  GLv‡b, a1a2 + b1b2 = (3  12) + 4 ( 5) = 16 > 0 ; AZGe 

() wb‡q m~²‡Kv‡Yi mgwØLÐK cvIqv hv‡e| 

  m~²‡Kv‡Yi mgwØLÐK : 
3x + 4y  11

5
 =  

12  5y  2

13
 

  39x + 52y  143 =  (60x  25y  10) =  60x + 25y + 10 

  99x + 27y 153 = 0 

04.  3x + 3y + 2 = 0 Ges x cos  + y sin =  p GKB mij‡iLv n‡j,  

Ges p Gi gvb wbY©q Ki|  [CUET. 04-05] 

  Solve ‡h‡nZz mgxKiYØq GKB mij‡iLv cÖKvk K‡i, 
cos

3
 = 

sin 

3
 = 

p

2
 

 1g I 2q AbycvZ †_‡K, tan  = 
1

3
  

   = 30 A_ev, 210  = 30 n‡j, 
sin 30

3
 =  

P

2
 

  p =  
1

3
  = 210 n‡j,  

sin 210

3
 =  

P

2
  p = 

1

3
  = 30 

 A_ev,  210 Ges p =  
1

3
 A_ev, 

1

3
 (Ans.) 

05.  (-3, 6) we› ỳ n‡Z 2x – y – 8 = 0 mij‡iLvi Dci Aw¼Z j‡¤^i cv`we›`yi 

¯’vbv¼ I j¤̂ `~iZ¡ wbY©q Ki|  [CUET. 03-04] 

  Solve  (-3, 6) we› ỳ n‡Z 2x – y – 8 = 0 

 mij‡iLvi Dci j¤̂ ‡iLvi mgxKiY: x + 2y + k = 0 

  ( 3) + (2  6) + k = 0  

  k =  9 

  j¤^ †iLv: x + 2y  9 = 0 ........ (i)  

 Avevi, 2x  y  8 = 0 ..... (ii)  

 (i) I (ii) Gi †Q`we› ỳ (5, 2) 

  j¤̂ ~̀iZ¡ = {5  ( 3)}
2
 + (2  6)

2
 = 4 5 

 
  

BBUUTTeexx   
01. wÎf‚‡Ri kxl©we›`y¸‡jv 16(x – 2)

2
 + 25 (y – 3)

2
 = 400 Dce„‡Ëi 

Dc‡K›`ªØq I g~jwe›`y| D³ wÎfy‡Ri †ÿÎdj wbY©q Ki| [BUTEX. 2020-21] 

  Solve  
16(x  2)

2
 + 25(y  3)

2
 = 400  

  
(x  2)

2

5
2  + 

(y  3)
2

4
2  = 1 

  Dce„‡Ëi Dc‡K›`ªØq  (2  5
2
  4

2
, 3) 

 A_©vr (5, 3) Ges (1, 3) Ges Aci we› ỳ g~jwe›`y (0, 0)| 

  wÎfz‡Ri †ÿÎdj = 
1

2
 (5 + 1)  3 = 9 eM©GKK|  

02. y = 1 + 
1

x + 2
 eµ‡iLv x  Aÿ‡K P we›`y‡Z Ges y-Aÿ‡K Q we›`y‡Z 

†Q` Ki‡j PQ mij‡iLvi mgxKiY wbY©q Ki| [BUTEX. 2019-20] 

  Solve y = 1 + 
1

x + 2
 

 x Aÿ‡K †Q` Ki‡j y = 0 

  1 + 
1

x + 2
 = 0  

  x + 2 =  1 

   x =  3  

   P we› ỳ ( 3, 0) 

 y Aÿ‡K †Q` Ki‡j x = 0 

  y = 1 + 
1

0 + 2
 = 

3

2
 A_©vr eµ †iLvwU y Aÿ‡K Q 



0 

3

2
 we›̀ y‡Z †Q` K‡i| 

  PQ mij‡iLvi mgxKiY: 
y  0

0  
3

2

 = 
x + 3

 3  0
   

  6y = 3x + 9  x  2y + 3 = 0 

03. x + 3y  8 =  †iLv †_‡K 3 GKK ~̀ieZ©x Ges Gi mgvšÍivj †iLvi 

mgxKiY wbY©q Ki| [BUTEX. 2018-19] 

  Solve (a) cÖ`Ë †iLv, x + 3y  8 = 0 ....... (i) 

  (ii) bs Gi mgvšÍivj †iLvi mgxKiY, x + 3y + k = 0 ....... (ii) 

  (i) I (ii) Gi ga¨eZ©x ỳiZ¡ 3 GKK n‡j, 




k + 8

1
2
 + 3

2  = 3 

  k + 8 = ± 3 10 

   k =  8 ± 3 10 

  mgxKiY, x + 3y  8 ± 3 10 = 0 
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04. ( 2, 1) we› ỳ n‡Z 3x + 4y = 8 †iLvi j¤̂ ~̀iZ¡ wbY©q Ki| [BUTEX. 2010-11] 

  Solve ( 2, 1) we› ỳ n‡Z 3x + 4y = 8 ‡iLvi j¤̂ ~̀iZ¡ 

 = 
|3  ( 2) + 4  1  8|

9 + 16
 = 

| 6 + 4  8|

5
 = 

| 10|

5
 = 2 GKK 

05. j¤̂iƒ‡c (perpendicular) mij‡iLvi mgxKiY †jL| [BUTEX. 2009-10] 

  Solve x cos  + y sin = p 

06. y + x = 0 mij‡iLwU (straight line) x-A‡ÿi mwnZ KZ wWwMÖ †KvY 

Drcbœ K‡i? [BUTEX. 2009-10] 

  Solve tan
1

 ( 1) = 135 

07. †`LvI †h, y = m1x, y = m2x Ges y = b †iLvÎq Øviv MwVZ wÎfz‡Ri 

†ÿÎdj = 
b

2

2
 



1

m1
  

1

m2
 [BUTEX. 2008-09] 

  Solve y = m1x;  y = m2x; y = b 

‡Q`we›`y, y = b, x = 
y

m1
 = 

b

m1
 ; 

 y = b, x = 
y

m2
 = 

b

m2
 

 

O 

A B 

y = m1x
 

y = m2x
 A ( )b

m1
  b  

B ( )b

m2
  b  

 

 x = 0, y = 0; (0, 0), 



b

m1
  b  I 



b

m2
  b  nj †Q`we›`yÎq| 

   OAB = 
1

2
 











0 0 1

b

m1
b 1

b

m2
b 1

= 
1

2
 



b

2

m1
  

b
2

m2
 = 

b
2

2
 



1

m1
  

1

m2
 (Showed) 

08. AB Ges AC †iLv `ywUi mgxKiY h_vµ‡g 3x + 2y  12 = 0 I 

2x  y  12 = 0 AB ‡iLvi Dci j¤^ AD †iLvi mgxKiY wbY©q Ki| 

  [BUTEX. 2006-07] 

  Solve 3x + 2y  12 = 0; 2x  y  12 = 0 

 eRª¸Yb m~Î n‡Z, 
x

 24  12
 = 

y

 24 + 36
 = 

1

 3  4
 

  
x

 36
  = 

y

12
 = 

1

7
  x = 

36

7
 , y =  

12

7
  

  (x , y)  = 



36

7
   

12

7
 

 AB -Gi Xvj, =  
3

2
   AD Gi Xvj = 

2

3
 

 y + 
12

7
 = 

2

3
 



x  

36

7
  21y + 36 = 14x  72 

  21 y  14 x + 108 = 0 

 D 

A B 

C 

 

09. P (x, y) we›`ywU GKwU mij †iLvi Dci Aew¯’Z hv Q (2, 3) we›`y w`‡q 

AwZµg K‡i Ges A ( 1, 2) B ( 5, 4) we›`yMvgx †iLvi Dci j¤̂| 

†`LvI †h, 2x  y  1 = 0 [BUTEX. 2005-06] 

  Solve AB †iLvi Xvj = 
4  2

 5 + 1
 =  

1

2
  PQ †iLvi Xvj = 2 

 P(x , y) I Q (2, 3) we› ỳMvgx mij‡iLvi mgxKiY: 
y  3

x  2
 = 2 

  (y  3) = 2 (x  2)  

  2x  4 = y  3  2x  y  1 = 0 
10. GKwU †U·UvBj BÛvw÷ª‡Z 200 Ges 400 GKK cY¨ •Zwi Ki‡Z h_vµ‡g 

800 UvKv Ges 1200 UvKv e¨q nq| e¨q aªæe Ges c‡Y¨i ga¨Kvi •iwLK 

m¤úK© wbY©q Ki Ges Zv †_‡K 300 GKK cY¨ •Zwii e¨q wbY©q Ki| 

  [BUTEX. 2005-06] 

  Solve 800 = m  200 + c ..... (i) 

 1200 = m  400 + C...... (ii) 

 (i) I (ii) †_‡K : 800 = 200m + 1200  400m 

  200m = 400  m = 2 

  C = 800  400 = 400 

  ‣iwLK m¤úK©wU n‡e, y = 2x + 400 

 x = 300 GKK c‡Y¨i Rb¨ LiP y = 2  300 + 400 = 1,000 UvKv| 

11. k-Gi gvb KZ n‡j  5x + 4y  1 = 0 Ges 2x + ky  7 = 0 †iLv ỳwU 

mgvšÍivj n‡e| [BUTEX. 2004-05] 

  Solve 5x + 4y  1 = 0  y =  
5

4
 x + 

1

4
 ....... (i) 

 2x + ky 7 = 0  y =  
2

k
 x + 

7

k
 ........ (ii) 

 (i) and (ii)   
5

4
 =  

2

k
  k = 

8

5
 

12. y = 2x + 1 Ges 2y  x = 4 †iLv ỳBwU AšÍeZ©x †Kv‡Yi mgwØLÐK y-Aÿ‡K 

P I Q we› ỳ‡Z †Q` K‡i| PQ Gi ~̀iZ¡ wbY©q Ki| [BUTEX. 2003-04] 

  Solve y  2x  1 = 0 Ges 2y  x  4 = 0;  †Kv‡Yi mgwØLÐ‡Ki mgxKiY- 

 
y  2x  1

1
2
 + 2

2  = ± 
2y  x  4

1
2
 + 2

2   y  2x  1 = ± (2y  x  4) 

 abvZ¥K n‡j, y  2x  1 = 2y  x  4  

  y + x  3 = 0 

  
y

3
 + 

x

3
 = 1; hv y Aÿ‡K (0, 3) we›`y‡Z †Q` K‡i| 

 FYvZ¥K n‡j, y  2x  1 =  2y + x + 4  3y  3x = 5 

  
x

 
5

3

 + 
y

5

3

 = 1; hv y Aÿ‡K Q 



0 

5

3
 we›`y‡Z †Q` K‡i| 

  p  (0, 3); Q  



0 

5

3
 

 PQ-Gi ~̀iZ¡ = (0  0)
2
 + 



3  

5

3

2

 = 


4

3

2

 = 
4

3
 

13. GKwU mij‡iLv AÿØ‡qi mv‡_ 
50

3
 eM© GKK †ÿÎdj wewkó wÎfzR MVb 

K‡i Ges g~jwe›`y n‡Z †iLvwUi Dci AswKZ j¤̂ x-A‡ÿi mv‡_ 30 †KvY 

Drcbœ K‡i| †iLvwUi mgxKiY wbY©q Ki| [BUTEX. 2002-03] 

  Solve awi, mij †iLvi mgxKiY: x cos  + y sin  = p 

  x cos 30 + y sin 30 = p 

  x . 
3

2
 + y . 

1

2
 = p 

   
1

2
  a  b = 

50

3
 

a  b = 
100

3
 ; a = 

p

cos30
 = 

2p

3
 ; 

b = 
p

sin30
 = 2p 

 (0,b) 

(a,0) 

A 
a O 

b 

p 
30 

 

  a = 
2p

3
 , b = 2p n‡j 

2p

3
 . 2p = 

100

3
  p = 5 

  †iLvwUi mgxKiY, 3 x + y = 10  
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14. Ggb `ywU mij‡iLvi mgxKiY wbY©q Ki, hv 7x + 13y  87 = 0 Ges 

5x  8y + 7 = 0 †iLvØ‡qi †Q` we›`y w`‡q hvq Ges AÿØq n‡Z mgvb 

Ask †Q` K‡i| [BUTEX. 2001-02] 

  Solve 7x + 13y  87 = 0........ (i) 

  5x  8y + 7 = 0........... (ii) 

 eRª¸Yb c×wZ cÖ‡qvM K‡i 
x

91  696
 = 

y

 435  49
 = 

1

 56  65
 

  x = 
 605

121
 = 5, y = 

 484

121
 = 4 

  Zv‡`i †Q`we› ỳ (5, 4) 

 awi, wb‡Y©q †iLvwU 
x

a
 + 

y

b
 = 1 cÖkœg‡Z, a = ±b  

  
x

a
 ± 

y

a
 = 1  x ± y = a  †h‡nZz GwU (5, 4) we›`y  

  wb‡Y©q †iLvwUi mgxKiY x + y = 9 I x  y = 1 

15. Ggb ỳBwU mij‡iLvi mgxKiY wbY©q Ki hv y + x 3 =1 mij †iLvi mv‡_ 

60 †KvY Drcbœ K‡i Ges hv (6,  7) we› ỳ w`‡q hvq| [BUTEX. 2000-01] 

  Solve awi, mij‡iLvi mgxKiY, y = mx + c .......... (i) 

 (6,  7) we› ỳ n‡j,  7 = 6m + c ........... (ii)  

 Avevi, y + x 3 = 1  m1 =  3 

  tan = ± 
m  m1

1 + mm1
  

  3 =  
m + 3

1  m 3
  

 (+) wb‡q, m = 0;  () wb‡q, m = 3 

  m = 0 n‡j, c =  7  y + 7 = 0 

 Avevi, m = 3 n‡j, c =  ( )7 + 6 3  

 (i) bs G c Gi Ges m Gi gvb ewm‡q cvB,   y + 7 = 0 

 Ges  y = 3x  ( )7 + 6 3  

 
  

MMIISSTT   
01. (–3, 6) we›`y n‡Z 2x  y  8 = 0 mij‡iLvi Dci Aw¼Z j‡¤^i cv`we›`yi 

¯’vbv¼ I j¤̂ `~iZ¡ wbY©q Ki|   [MIST. 2021-22] 

  Solve (3, 6) we›`y n‡Z 2x  y  8 = 0 mij‡iLvi Dci j¤^ †iLvi 

mgxKiY; x + 2y + k = 0 hv (3,6) we›`yMvgx| 

   ( 3) + 2 (6) + c = 0  

  c = – 9 j¤̂ †iLvi mgxKiY: x + 2y – 9 = 0 

 Avevi, 2x  y  8 = 0 I x + 2y – 9 = 0 †iLvØ‡qi †Q`we› ỳ-B cv`we› ỳ 

= (5, 2) Ges, (3, 6) I (5, 2)  

 we›`yØ‡qi ga¨eZ©x ~̀iZ¡-B nj j¤^ `~iZ¡| 

 = {5  ( 3)}
2
 + (2  6)

2
  = 4 5  

02. GKwU mij †iLv (7, 17) we›`y w`‡q hvq Ges (1, 9) we› ỳ n‡Z ~̀iZ¡ 6 GKK 

`~‡i Aew ’̄Z mij‡iLvi mgxKiY wbY©q Ki|  [MIST. 2018-19] 

  Solve  mgxKiY: g‡b Kwi, wb‡Y©q †iLvi Xvj = m 

 GLb, m Xvj wewkó Ges (7, 17) we›`yMvgx †iLvi mgxKiY,  

 y – 17 = m(x – 7)................(i) 

 ev, mx – y + 17 – 7m = 0 ......... (ii) 

 (1, 9) we› ỳ n‡Z (ii) bs †iLvi j¤̂ `~iZ¡ 

 =




m – 9 + 17 – 7m

m
2
 + 1

 

 cÖkœg‡Z,




8 – 6m

m
2
 + 1

= 6 ev, 
(8 – 6m)

2

m
2
 + 1

 = 36 

 ev, (8 – 6m)
2
 = 36(m

2
 + 1) [eM© K‡i] 

 ev, 64 – 96m + 36m
2
 = 36m

2
 + 36 

  m = 
28

96
 = 

7

24
  

 m Gi gvb (i) bs G ewm‡q cvB, y – 17 = 
7

24
 (x – 7) 

 ev, 24y – 408 = 7x – 49  

 7x – 24y + 359 = 0 

03. GKwU mij‡iLv AÿØq n‡Z mgvb As‡k KZ©b K‡i Ges (, ) we›`y w`‡q 

AwZµg K‡i Zvi mgxKiY wbY©q K‡i| [MIST. 2017-18] 

  Solve  awi, AÿØq n‡Z mgvb mgvb Ask KZ©b K‡i Giƒc †iLvwUi 

mgxKiY 
x

a
 + 

y

 a
 = 1 

 ev, x  y = a ev, x + y = a  

 A_ev, x  y = a †iLvwU (, ) we›`y w`‡q AwZµg Ki‡j, a =  +  

  A_ev, a =    

  wb‡Y©q †iLvi mgxKiY x + y =  +  A_ev, x  y =   
 

04. `yBwU mij‡iLv (6, 7) we› ỳ w`‡q hvq Ges Zviv 3x + 4y = 11 †iLv m‡½ 

45 †KvY Drcbœ K‡i| †iLv ỳBwUi mgxKiY wbY©q Ki| [MIST. 2017-18] 

  Solve  awi, (6, 7) we› ỳMvgx †iLvi mgxKiY, y  7 = m (x  6) 

 3x + 4y = 11 †iLvi Xvj =  
3

4
 

 cÖkœg‡Z, tan 45 =  

m + 
3

4

1  
3

4
 m

 

   ev, 1 =  
4m + 3

4  3m
 

  ev, 4  3m =  (4m + 3) 

 (+) wb‡q, 4  3m = 4m + 3 ev, m = 
1

7
 

 () wb‡q, 4  3m = – 4m  3 ev, m =  7  

  †iLv ỳBwUi mgxKiY, y  7 = 
1

7
 (x  6) ev, x  7y + 43 = 0 

 Ges y  7 = – 7 (x  6) ev, y  7 =  7x + 42 ev, 7x + y  49 = 0 

05. p (h, k) we›`y n‡Z g~jwe›`yMvgx mij‡iLvi Dci j¤̂ cv`we›`yi mÂvic_ 

wbY©q Ki| [MIST. 2017-18] 

  Solve  awi, g~jwe›`y (0,0) w`‡q AwZµgKvix mij‡iLv mgxKiY,  

 y = mx A_©vr,  mx  y = 0........ (i) 

 p(h, k) we›`y Ges (i) †iLvi Dci Aw¼Z j‡¤^i mgxKiY, 

 x + my = h + mk.......... (ii) 

 (i) n‡Z cvB, m = 
y

x
 

 (ii) n‡Z mgxKi‡Y m Gi gvb ewm‡q cvB, 

 x + 
y

x
 . y = h + 

y

x
 . k ev, x

2
 + y

2
 = hx + ky; hv wb‡Y©q mÂvic‡_i mgxKiY| 
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