
gâî v©

fhy msî : 3.00 kÂ neu« ]  [ bkh¤j kâ¥bg©fŸ: 90

cldo¤ nj®î, #]‹ - 202312
M« tF¥ò PART - III

fÂj« (ÉilfSl‹)

m¿îiufŸ: (1)  mid¤J Édh¡fS« rÇahf¥ 

gâth» cŸsjh v‹gjid¢ 

rÇgh®¤J¡ bfhŸsî«. m¢R¥gâÉš  

FiwÆU¥ã‹, miw¡ 

f©fhÂ¥ghsÇl« cldoahf¤ 

bjÇÉ¡fî«.

 (2)  Úy« mšyJ fU¥ò ikÆid k£Lnk 

vGJtj‰F«, mo¡nfhoLtj‰F« 

ga‹gL¤j nt©L«. gl§fŸ 

tiutj‰F bg‹áš ga‹gL¤jî«.

gFâ - I
F¿¥ò: (i)    mid¤J Édh¡fS¡F« ÉilaË¡fî«.

 20 × 1 = 20
               (ii)  bfhL¡f¥g£LŸs kh‰W ÉilfËš 

Äfî« V‰òila Éilia¤ nj®ªbjL¤J¡ 

F¿p£Ll‹ ÉilÆidí« nr®¤J vGjî«.

1. AT. A–1 MdJ rk¢Ó® vÅš, A2 v‹gJ :

 (m)  A−1  (M) (AT)2 (ï) AT (<) (A−1)2

2. 

1 2 3 4

2 4 6 8

1 2 3 4− − − −

















 -‹ mÂ¤ ju« :

 (m) 1 (M) 2 (ï) 4 (<) 3
3. |z – 2 + i| ≤ 2, vÅš |z|-‹ Û¥bgU kâ¥ò :

 (m) 3  – 2  (M) 3  + 2

 (ï) 5  – 2  (<) 5  + 2

4. |z1| = 1, |z2| = 2, |z3| = 3 k‰W« |9 z1z2 + 4z1 z3  
+ z2 z3| = 12 vÅš,  |z1 + z2 + z3| -‹ kâ¥ò :

 (m) 1 (M) 2 (ï) 3 (<) 4

5. x3+ 64 -‹ xU ó¢áakh¡» :

 (m) 0  (M) 4  (ï) 4i  (<) – 4

6. n
r

r r

r

n
xC ( )−

=
∑ 1

0

vD« gšYW¥ò¡ nfhitÆ‹ 

Äifba© ó¢áakh¡»fË‹ v©Â¡if :

 (m) 0 (M) n (ï) < n (<) r

1

7. áy x Î R-¡F cot−1 x = 2
5

π  vÅš tan−1 x-‹ 

kâ¥ò : 

 (m) – π
10

  (M) π
5

 (ï) π
10

 (<) – π
5

8. 3x2 + by2 + 4bx – 6by + b2 = 0 v‹w t£l¤â‹ 

Mu« :

 (m) 1 (M) 3 (ï) 10  (<) 11

9. a b b c c a
� � � � � �

× = × = × = 0, vÅš a b c
� � �
, ,   -‹ kâ¥ò :

 (m) a b c
� � �

  (M) 1
3
a b c
� � �

 (ï) 1   (<) –1

10. sin–1 x + cot–1  
1

2 2





 = π

 vÅš x -‹ kâ¥ò :

 (m) 
1

2
 (M) 

1

5
 (ï) 2

5
 (<) 

3

2

11. 
1
x

, x ∈[1, 9] v‹w rh®ã‰F ruhrÇ kâ¥ò¤ 

nj‰w¤ij Ãiwî brŒí« v© :

 (m) 2 (M) 2.5 (ï) 3 (<) 3.5
12. y = ax4 + bx2, ab > 0  v‹w tistiu  :

 (m) »ilk£l¤ bjhLnfhL bgwÉšiy

 (M) nk‰òwkhf FÊî

 (ï) Ñœòwkhf FÊî

 (<) tisî kh‰w¥òŸËia bgwÉšiy

13. u (x, y) = ex2+ y2
 vÅš

∂
∂
u
x

-‹ kâ¥ò :

 (m) ex2+ y2  (M) 2xu  (ï) x2u  (<) y2u

14. x dx
−∫ 1

2

-ï‹ kâ¥ò :

 (m) 1
2

 (M) 3
2

 (ï) 5

2

 (<) 7

2
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2 RuhÉ‹  fÂj«  12 M« tF¥ò   cldo¤nj®î  #]‹ - 2023 Édh¤jhŸ ÉilfSl‹

15. rh®ò g(x) = cos x -‹ neÇaš njhuha kâ¥ò  

x = 
π
2

-ïš  :

 (m) x + 
p
2

   (M) –x + 
p
2

 

 (ï) x – 
p
2

   (<) – x– 
p
2

 

16. sin
4

0

π

∫ x dx  -ï‹ kâ¥ò :

 (m) 3
10

π  (M) 
3

8

π
 (ï) 

3

4

π
 (<) 3

2

π

17. 
dy
dx  = 2xy vD« tif¡bfG¢ rk‹gh£o‹ Ô®î :

 (m) y = Cex2
   (M) y = 2x2 + C

 (ï) y = Ce–x2
   (<) y = x2 + C

18. VnjD« xU tUl« t -š cŸs P-‹ bgU¡f 

åjkhdJ k¡fŸ bjhif¡F É»jkhf mikí« 

vÅš,

 (m) P = Cekt   (M) P = Ce−kt

 (ï) P = Ckt   (<) P = C
19. n = 25 k‰W« p = 0.8 v‹W cŸs <UW¥ò gutš 

bfh©l rkthŒ¥ò kh¿ X vÅš, X-‹ â£l 

Éy¡f¤â‹ kâ¥ò :

 (m) 6  (M) 4  (ï) 3  (<) 2
20. xU T£L¡ T‰¿š 3 jÅ¡ T‰WfŸ 

c£gL¤j¥g£oUªjhš m«bkŒik 

m£ltizÆ‹ ÃiufË‹ v©Â¡if :

 (m) 9 (M) 8 (ï) 6 (<) 3

gFâ - II
F¿¥ò:  vitnaD« VG Édh¡fS¡F 

ÉilaË¡fî«. Édh v© 30 -¡F f£lhakhf 

ÉilaË¡fî«. 7 × 2 = 14

21. adj(A) = 
0 2 0

6 2 6

3 0 6

−
−

−

















vÅš A–1I¡ fh©f. 

22. z = 
−

+
2

1 3i
 vÅš Kj‹ik å¢R Arg z -I¡ 

fh©f.

23. KidfŸ (0, ±4) k‰W« FÉa§fŸ (0, ±6) 
cŸs mâgutisa¤â‹ rk‹ghL fh©f.

24. (2, 5, –3) v‹w òŸËÆÈUªJ r i j k
�
� � �⋅ − +( )6 3 2 = 5 

v‹w js¤â‰FŸs bjhiyit¡ fh©f.

25. f (x) = x2 – 2x– 3 v‹w rh®ò (2, ∞) v‹w 

ïilbtËÆš â£lkhf VW« vd ÃWîf.

26. X® v©Â‹ n -M« go _y« fz¡»l¥gL« 

nghJ V‰gL« rjåj¥ ãiH njhuhakhf, mªj 

v©Â‹ rjåj¥ ãiHÆ‹  
1
n

 kl§F MF« 

vd¡fh£Lf

27. kâ¥ãLf : x e dxx5 3

0

−
∞

∫ .

28. xU nfhs tot kiH¤JËahdJ mj‹ 

tisgu¥ã‹ khWåj¤â‰F ne®É»j¤âš, 

MÉah»wJ kiH¤JËÆ‹ Mu¤â‹ 

khWåj¤ij cŸsl¡»a tif¡bfG¢ 

rk‹gh£il cUth¡Ff.

29. ïU Óuhd gfilfŸ xU Kiw cU£l¥gL« 

bghGJ v© eh‹F bgWtj‰fhf Ãfœjfî 

Ãiw¢ rh®ò fh©f.

30. A =
0 1

1 1









 , B = 

1 1

0 1









 M»a ïu©L« xnu 

tifahd óÈa‹ mÂfŸ vÅš A ∨ B k‰W« 
A ∧ B M»at‰iw fh©f.

gFâ - III
F¿¥ò:  vitnaD« VG Édh¡fS¡F ÉilaË¡fî«. 

Édh v© 40 -¡F f£lhakhf ÉilaË¡fî«.

 7 × 3 = 21

31. 2x + 5y = – 2, x + 2y = – 3 v‹w neÇa¢ rk‹gh£L¤ 

bjhF¥ig ne®khW mÂ KiwÆš Ô®¡f,

32. K¡nfhz rkÅÈia tiuaW¤J ÃWîf.

33. kâ¥ò fh©f : sin–1
sin cos cos sin
5

9 9

5

9 9

π π π π+





34. tH¡fkhd F¿pLfSl‹, K¡nfhz« ABC-š 

bt¡l®fis¥ ga‹gL¤â
a b c

sin sin sinA B C
= =

vd ÃWîf.

35. ïu©L Äif v©fË‹ T£L¤ bjhif 12, 

nkY« mj‹ bgU¡F¤ bjhif bgUk« vÅš 

mªj v©fis¡ fh©f.

36. U (x, y, z) = log (x3 + y3 + z3), vÅš 

∂
∂

+ ∂
∂

+ ∂
∂

U U U
x y z

- I¡ fh©f. 

37. y2 = 4ax v‹w gutisa¤â‰F ‘t1’ k‰W« 
‘t2’M»a òŸËfËš mikí« bjhLnfhLfŸ  
[at1t2, a(t1 + t2)] v‹w òŸËÆš rªâ¡»‹wd 

vd ÃWîf.
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RuhÉ‹  fÂj«  12 M« tF¥ò   cldo¤nj®î  #]‹ - 2023 Édh¤jhŸ ÉilfSl‹ 3 

38. xU efu¤â‹ k¡fŸ bjhif ts®¢áåj« t 
neu¤âš cŸs k¡fŸ bjhifÆ‹ É»jkhf 

mikªJŸsJ. nkY« efu¤â‹ k¡fŸ bjhif 

40 M©LfËš 3,00,000ÈUªJ 4,00,000 Mf 

mâfÇ¤JŸsJ vd¡ bfhL¡f¥g£LŸsJ vÅš, 

t neu¤âš mªefu¤â‹ k¡fŸ bjhifia¡ 

fh©f.

39. ïU Ãgªjid¡ T‰iw Ãgªjid¡ T‰Wl‹ 

ïiz¤J  p ↔ q ≡ (p → q) ∧ (q → p) v‹w 

rkhdkhdit g©ig Ã%ã¡f.

40.  9x9  + 2x5 – x4 – 7x2 + 2  =  0  vD« gšYW¥ò¡ nfhit 

rk‹gh£o‰F Fiwªjg£r« MW bkŒa‰w  

_y§fŸ ïU¡F« vd¡ fh£Lf.

gFâ -IV
F¿¥ò: mid¤J Édh¡fS¡F« ÉilaË¡fî«.

 7 × 5 = 35
41. (m)  x1 – x2 = 3, 2x1 + 3x2 + 4x3 = 17,  x2 + 2x3 = 7  

v‹w neÇa¢ rk‹ghLfË‹ bjhF¥ig 

»uhkÇ‹ Éâ¥go Ô®¡f.

mšyJ

 (M) Ô®¡f : tan tan
− −−

−




 + +

+




 =1 11

2

1

2 4

x
x

x
x

π
.

42. (m)  z = x + iy k‰W« arg 
z i
z

−
+





2

 = 
π
4

 vÅš,  

x2 + y2 + 3x – 3y + 2 = 0 vd¡ fh£Lf.

mšyJ

 (M)  u = sin–1 
x y
x y

+
+







vÅš,

x u
x

y u
y

∂
∂

+ ∂
∂

= 1
2

tan u vd ÃWîf.

43. (m) kâ¥ãLf : limx→ π
2

(sin x)tan x

mšyJ

 (M)  a i j k b i j k c i j k
� � � � � � � � � � � �= + − = + + = − − +2 3 3 5 2 2 3, , ,

v Å š , a b c a c b b c a
� � � � � � � � �

×( ) × = ⋅( ) − ( ).  

v‹gij rÇgh®¡f.

44. (m)  2x3 + 11x2 – 9x – 18 = 0  v‹w rk‹gh£il¤ 

Ô®¡f.

mšyJ

 (M) Ô®¡f : (1 + x2) dy
dx

= 1 + y2.

45. (m)  (1, 0), (–1, 0) k‰W« (0, 1) v‹w òŸËfŸ 

tÊ¢ bršY« t£l¤â‹ rk‹ghL fh©f.

mšyJ

 (M)  X® <UW¥ò kh¿ X-‹ ruhrÇ k‰w« gut‰go 

Kiwna 2 k‰W« 1.5 MF«. (i) P(X = 0), 
(ii) P (X = 1), (iii) P(X ≥ 1) M»at‰iw¡ 

fh©f.

46. (m)  (5, 4, 2) v‹w òŸËÆÈUªJ  
x y z+ = − = −

−
1

2

3

3

1

1

 v‹w ne®¡nfh£o‰F 

tiua¥gL« br§F¤J¡ nfh£o‹ 

moia¡ fh©f. nkY«, ï¢br§F¤J¡ 

nfh£o‹ rk‹gh£il¡ fh©f.

mšyJ

 (M)  nfhLfŸ 5x – 2y = 15, x + y + 4 = 0 
k‰W« x - m¢R M»at‰whš milgL« 

mu§f¤â‹ gu¥ig bjhifÆl« _y« 

fh©f.

47. (m)  s(t) = 2t3 – 9t2 + 12t – 4,ï§F t ≥ 0 vD« 

Éâ¥go xU nfh£oš xU JfŸ ef®»wJ.

  (i)  vªneu§fËš JfË‹ âir 

khW»‹wJ?

  (ii)  Kjš eh‹F ÉdhofËš JfŸ 

gaÂ¤j öu« v‹d?
  (iii)  âirntf« ó¢áa kâ¥ig milí« 

neu§fËš, všyh¤ JfË‹ KL¡f« 

fh©f.

mšyJ

 (M)  M =
x x
x x

x






∈ − { }








:  10  v‹f.* v‹gJ 

mÂ¥ bgU¡fš vd¡ bfhŸf * MdJ  
M-‹ ÛJ milî¥ g©ò, nr®¥ò¥ g©ò, 

rkÅ¥ g©ò, vâ®kiw¥ g©ò M»at‰iw 

Ãiwî brŒíkh vd¢ nrhâ¡f.



ÉilfŸ

gFâ - I 
1. (M) (AT)2

2. (m) 1
3. (<) 5  + 2

4. (M) 2
5. (<) –4
6. (M) n
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7. (ï) π
10

8. (ï) 10

9. (m) a b c
� � �

10. (M) 
1

5

11. (ï) 3
12. (<) tisî kh‰w¥òŸËia bgwÉšiy

13. (M) 2xu

14. (ï) 5
2

15. (M) –x + 
p
2

 

16. (M) 
3

8

π

17. (m) y = Cex2
 

18. (m) P = Cekt 

19. (<) 2

20. (M) 8

gFâ - II

21. bfhL¡f¥g£l adj  (A) =
0 2 0

6 2 6

3 0 6

-
-

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

 A–1= ± 
1

adjA
 (adj A) vd m¿nth«. ...(1)

 |adj A| = 0 + 2 6 6

3 6

-
-

 + 0

 [R1  _y« ÉÇîgL¤j¥g£lJ]
  = 2 (36 – 18 ) = 2(18) = 36 

 \ A–1 = ± 
1

36

0 2 0

6 2 6

3 0 6

-
-

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

  = ± 
1

6

0 2 0

6 2 6

3 0 6

-
-

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

22.  arg z = arg
−

+
2

1 3i
   = arg (–2)–arg 1 3+( )i

  arg arg arg
z
z

z z1

2

1 2







= −






= π − 











− 





− −
tan tan

1 10

2

3

1

 = π – π π
3

2

3
=

O Re

Im

-2 -1 21

2 1 3i+

1

3

3

2

π π

π

ïâÈUªJ 
2

3

π
 v‹gJ arg z -‹ kâ¥òfËš 

x‹W. 
2

3

π
MdJ – π k‰W« π -¡F ïilÆš 

miktjhš Kj‹ik å¢R Arg z = 2
3

π
 MF«.

23. FÉa§fË‹ eL¥òŸË ika« C(0,0)
 FW¡f¢R y- m¢R

   

C

S (0,6)

(0,4)
(0,0)

(0,–6)

(0,– 4)

S′

y

   AA′ = 2a ⇒ 2a = 8
   SS′ = 2c = 12, c = 6
   a = 4
   b2 = c2 – a2 = 36 – 16 = 20
 vdnt njitahd mâgutisa¤â‹ 

rk‹ghL 
y x2 2

16 20
1− =

24. bfhL¡f¥g£l rk‹gh£il r n
� �

⋅  = p cl‹ x¥ãL« 

nghJ n i j k
� � � �= − +6 3 2  vd¡ »il¡»wJ.

  u
�

  v‹w Ãiy bt¡liu¡ bfh©l òŸËÆÈUªJ 

r n
� �

⋅  = p  v‹w js¤â‰FŸs br§F¤J¤ 

bjhiyî δ = u n p

n

� �

�
× -

MF«. vdnt, 

u
�

 = (2, 5, –3) = 2 5 3i j k� � �+ - k‰W«

n i j k
� � � �= − +6 3 2  vd δ - š ãuâÆl, eh« bgWtJ 

 δ = u n p

n

� �

�
× - = 

2 5 3 6 3 2 5

6 3 2

i j k i j k

i j k

� � � � � �

� � �
+ −( ) ⋅ − +( ) −

− +

 = 2 myFfŸ.
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25. f (x) = x2 – 2x – 3,  f ′(x) = 2x – 2 > 0 ∀ x ∈(2, ∞) 
v‹gjhš,  f (x) MdJ (2, ∞) v‹w ïilbtËÆš 

â£lkhf VW«.

26. mªj v© x v‹f.

   y = f (x) = xn
1

  ãwF log y = 
1
n

log x
ïUòwK« tifpL vL¡f »il¥gJ,

  
1
y

dy = 
1 1
n x

dx´

 mjhtJ 
Dy
y

 	
dy
y n

dx
x

=
1
.

rjåj ãiH =
Dy
y

× 100 	
1

100
n
dx
x

´æ
è
ç

ö
ø
÷

mªj v©Â‹ rjåj¥ ãiHÆ‹ 
1
n

 kl§F

vdnt xU v©Â‹ nM« go _y« 

fz¡»l¥gL« nghJ V‰gL« rjåj¥ ãiH 

njhuhakhf, mªj v©Â‹ rjåj¥ ãiHÆ‹  
1
n

 kl§F MF«.

27. = 
5

3
6

!
  

 x e dx n
a

n an ax
n

-
+

¥
= = =

é

ë
ê
ê

ù

û
ú
úò

!
, ,
1

0

5 3ï§F

28. V nfhs kiH JËÆ‹ fd msî k‰W« A  

tisgu¥ò k‰W« r Mu« v‹f.

  \V = 
4

3
πr3 k‰W« 

  A = 4πr2

bfhL¡f¥g£lJ

   
d
dt
V

 = –kA

 [ kiH¤JË MÉah»wJ]

⇒  
d
dt

r4

3

3pæ
è
ç

ö
ø
÷  = – k (4πr2)

⇒  
4

3

3p.
d
dt r

( )  = – 4kπr2

⇒ 
4

3
3

2
. . .p r dr

dt
 = - 4 2k rp

⇒  
dr
dt

 = –k

v‹gJ njitahd tif¡bfG rk‹ghL.

29. eh‹FfË‹ v©Â¡ifia  x -ï‹ kâ¥ò 

fshf¡ bfh©l rkthŒ¥ò kh¿  X v‹f.

 TWbtË S m£ltizahf¤ ju¥g£LŸsJ.

( , ), ( , ), ( , ), ( , ), ( , ), ( , )

( , ), ( , ), ( , ), ( , )

1 1 1 2 1 3 1 4 1 5 1 6

2 1 2 2 2 3 2 4 ,, ( , ), ( , )

( , ), ( , ), ( , ), ( , ), ( , ), ( , )

( , ), ( ,

2 5 2 6

3 1 3 2 3 3 3 4 3 5 3 6

4 1 4 2)), ( , ), ( , ), ( , ), ( , )

( , ), ( , ), ( , ), ( , ), ( , ), (

4 3 4 4 4 5 4 6

5 1 5 2 5 3 5 4 5 5 5,, )

( , ), ( , ), ( , ), ( , ), ( , ), ( , )

6

6 1 6 2 6 3 6 4 6 5 6 6





























 ïjid

 S = {(i,  j)}, vdî« vGjyh«, ï§F  i = 1, 2, 3, 
6,....k‰W«  j = 1, 2, 3, ...6 MF«.

 vdnt, X MdJ 0, 1, k‰W« 2 M»a kâ¥òfis¡ 

bfh©oU¡F«.

 (i) X = 0, ∀ (i, j),  i ≠ 4, j ≠ 4 vÅš

 (ii)  X = 1,  (1, 4), (2, 4), (3, 4), (5, 4), (6, 4)  
(4, 1), (4,  2), (4, 3), (4, 5), (4, 6) v‹gt‰¿š

 (iii) X = 2, (4, 4) -ïš

 vdnt,.

rkthŒ¥ò kh¿ X-ï‹ 

kâ¥ò
0 1 2 bkh¤j«

ne®khW ã«g§fË‹ 

cW¥òfË‹ v©Â¡if
25 10 1 36

ÃfœjfîfŸ

 f (0) = P (X = 0) = 25
36

,

 f (1) = P (X = 1) = 
10

36

 k‰W« f (2) = P (X = 2) = 
1

36
MF«.

1 2

1

x

y

0

1-36

25-36
10-36

f (x)

f (x) -ï‹ Ãfœjfî Ãiw¢ rh®ò

  ï§F rh®ò f (x) Ñœ¡fhQ« Ãgªjidfis¥ 

ó®¤â brŒ»‹wJ.
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(i) f (x) ≥ 0, x = 0, 1, 2 k‰W«

(ii) f x
x

x

x
( ) =

=

=

∑∑
0

2

f (x) = 0 + f (1) + f (2) = 1

   = 25

36
 + 
10

36
+ 
1

36
 = 1

Ãfœjfî Ãiw¢ rh®ò Ñœ¡fhQkhW 

tH§f¥gL»wJ.

x 0 1 2

f (x) 25

36

10

36
 
1

36

(mšyJ) 

f (x) = 

25

36
0

10

36
1

1

36
2

,

,

,

x

x

x

=

=

=















30. A ∨ B = 
0 1

1 1

1 1

0 1

0 1 1 1

1 0 1 1

1 1

1 1









 ∨









 =

∨ ∨
∨ ∨









 =











   = 
0 1

1 1

1 1

0 1

0 1 1 1

1 0 1 1

1 1

1 1









 ∨









 =

∨ ∨
∨ ∨









 =











  A ∧ B = 
0 1

1 1

1 1

0 1

0 1 1 1

1 0 1 1

0 1

0 1









 ∧









 =

∧ ∧
∧ ∧









 =











   = 
0 1

1 1

1 1

0 1

0 1 1 1

1 0 1 1

0 1

0 1









 ∧









 =

∧ ∧
∧ ∧









 =









 .

gFâ - III 

31. bjhF¥ã‹ mÂ tot« = 
2 5

1 2

æ

è
ç

ö

ø
÷
æ

è
ç

ö

ø
÷
x
y = 

-
-

æ

è
ç

ö

ø
÷
2

3

 ⇒   AX  =  B ï§F 

   A = 
2 5

1 2

æ

è
ç

ö

ø
÷ , B = 

-
-

æ

è
ç

ö

ø
÷
2

3
,

   X = 
x
y

æ

è
ç

ö

ø
÷ ⇒ X = A–1 B

  |A| = 
2 5

1 2
 = 4 – 5 = – 1 ≠ 0.

  \ A–1 = 
1

A  adj  A = 
1

1

2 5

1 2-
-

-
é

ë
ê

ù

û
ú

   = 
-

-
é

ë
ê

ù

û
ú

2 5

1 2

  \ X = A–1 B = 
-

-
é

ë
ê

ù

û
ú

-
-

é

ë
ê

ù

û
ú

2 5

1 2

2

3

   = 
4 15

2 6

-
- +

é

ë
ê

ù

û
ú  = 

-é

ë
ê

ù

û
ú

11

4

 \ x = –11, y = 4.

32.  |z1 + z2|
2 = (z1 + z2) ( )z z

1 2
+  ( |z|2 = z z )

	 Þ  = (z1 + z2) ( )z z
1 2

+

 (	 z z
1 2

+ 	= z z
1 2

+ )  
   = z z z z z z z z

1 1 1 2 1 2 1 2
+ +( ) +

 
 z z=( )

   = |z1|
2 + 2 Re ( ) | |z z z

1 2 2

2+
 (	Re	(z) ≤ |z|)
   = |z2|

2 + 2 |z1| |z2| +|z2|
2  

 (	|z1 z2) = |z1| |z2| k‰W« |z| = |z|)
 ⇒ |z1+ z2|

2 ≤  (|z2| +|z2|)
2 

 ⇒ |z1+ z2|
 ≤  |z2| +|z2|

33. sin–1
sin cos cos sin
5

9 9

5

9 9

p p p p+





 = sin–1 sin
5

9 9

p p+











 ( sin A cos B + cos A sin B = sin (A + B))

 = sin–1 sin
6

9

p









  = sin–1 sin

2

3

p











 = sin–1
sin p

p−









3

  [
2

3

p
 Ï −π π

2 2
,

é
ëê

ù
ûú

]

 = sin–1
sin

p
3





  

(	sin (π – θ) = sinθ) 

 = 
p
3

 [
	

p
3

 ∈ −π π
2 2
,

é
ëê

ù
ûú

]

34. tH¡fkhd F¿pLfSl‹, K¡nfhz« ABC-š 

bt¡l®fis¥ ga‹gL¤â 

   BC

→
 = a

→
, CA

→
 = b

→
 

   k‰W« AB
→

 = c
→

v‹f.

B
π–B

π–A

π–C

A

Ca
→

b
→c

→

 vdnt, ΔABC -š
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 BC

→
+CA

→
+AB

→
 = 0

→
, v‹gjhš

  BC
→

 × (BC
→

+CA
→

+AB
→

) = 0
→

.

   BC

→
×CA

→
 = AB

→
×BC

→
  ... (1)

	 ïnj nghš BC
→

+CA
→

+AB
→

 = 0
→

v‹gjhš,

  CA
→

× (BC
→

+CA
→

+AB
→

) = 0
→

   BC

→
×CA

→
 = CA

→
×AB

→
 ... (2)

 rk‹ghLfŸ (1) k‰W« (2) ÈUªJ

   AB

→
×BC

→
 = CA

→
×AB

→
 = BC

→
×CA

→
.

 Mfnt,|AB
→

×BC
→

| = |CA
→

×AB
→

| = |BC
→

×CA
→

|.
   ca sin (π–B) = bc sin (π–A) = ab sin (π–C).
 mjhtJ, 

   ca sinB = bc sinA = ab sinC. 
 ïjid abc- Mš tF¤jhš

 sin sin sinA B

a b
C
c

= =  (m) a b c
sin sin sinA B C

= =

 vd¡ »il¡»wJ.

35. ïU v©fis x, y v‹f.

 x + y = 12
 y = 12 – x ... (1)

 bgU¡F¤bjhif = xy 
 P = x (12 – x)
 P(x) = 12x – x2

     P′(x) = 12 – 2x; P′(x) = 0
     12 – 2x = 0 ⇒ –2x = –12

     x = 
12

2

6

     x = 6 

     P″(x) = –2
 x = 6 vd ãuâÆl

     P″(x) = –2 < 0
  x  = 6š  P(x) ïlŠrh®ªj bgUk« mil»wJ.

 x = 6š bgU¡F bjhif bgUk« M»wJ.

   (1) ⇒ y = 12 – 6 = 6
 mªj ïU v©fŸ 6, 6.

36. bfhL¡f¥g£l U(x, y, z)= log (x3 + y3 + z3)

  
¶
¶
U
x

 = 
1

3 3 3x y z+ +
(3x2) ;

  
¶
¶
U
y

 = 
3
2

3 3 3

y
x y z+ +

 k‰W«

  
¶
¶
U
z

 = 
3
2

3 3 3

z
x y z+ +

  \
¶
¶
U
x

+
¶
¶
U
y

+
¶
¶
U
z

 = 
3 3
2

3 3 3

2

3 3 3

x
x y z

y
x y z+ +

+
+ +

 + 
3
2

3 3 3

z
x y z+ +

   = 
3 2 2 2

3 3 3

x y z
x y z

+ +( )
+ +( )

37.  y2 = 4ax v‹w gutisa¤â‰F ‘t1’ -š 

bjhLnfh£o‰fhd JizayF¢ rk‹ghL  

yt1 = x + at1
2 ...(1)

  nkY«,  y2 = 4ax v‹w gutisa¤â‰F ‘t2’ -š 

bjhLnfh£o‰fhd JizayF¢ rk‹ghL  

yt2 = x + at2
2 ...(2)

 (1)  → yt1 = x + at1
2

   (–)  (–)     (–)

 (2)  → yt2  = x + at2
2

 (1) – (2)  y(t1 – t2) = a(t1
2 – t2

2)
 ⇒  y(t1 – t2)  = a(t1 + t2)(t1 – t2)
 ⇒             y  = a(t1 + t2)
 y = a(t1 + t2) vd (1)-š ãuâÆl »il¥gJ,

   a(t1 + t2)t1  = x + at1
2

 ⇒  at1
2 + at1t2  = x + at1

2 ⇒     x  = at1t2
 ïu©L Ús§fË‹ bt£L« òŸË 

 [at1t2, a(t1 + t2)] vd ÃWt¥g£lJ.

38. efu¤â‹ k¡fŸ bjhif P v‹f.

 bfhL¡f¥g£lJ 
d
dt
P

 a P

 ⇒ 
d
dt
P

 = kP

 ⇒ 
dP
P

 = kdt

 ⇒ 
dP
Pò  = k dtò  

 ⇒ log P = kt + log c

 ⇒ log P
c

æ
è
ç

ö
ø
÷  = kt 

 ⇒ 
P
c

 = ekt 
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 ⇒ P = c.ekt ... (1)

  bfhL¡f¥g£lJ t = 0 vÅš P = 3,00,000
 \ (1) →  3,00,000 = ce0 ⇒  c =  3,00,000

  \ P = 3,00,000 ekt ... (2)

  Û©L« t = 40 vÅš  P = 4,00,000

 \ (2) ⇒ 4,00,000 = 3,00,000 e40k

 ⇒ 
4

3
 = e40k   ⇒log 4

3

æ
è
ç

ö
ø
÷ = 40 k 

 ⇒ k  = 
1

40

4

3
log

æ
è
ç

ö
ø
÷

 ⇒ k = log
4

3

1

40æ
è
ç

ö
ø
÷  ... (3)

 \ (2) ÈUªJ,  P  = 3,00,000 e

t
log

4

3

1

40æ
è
ç

ö
ø
÷

 ⇒ P = 3 00 000
4

3

40

, ,
æ
è
ç

ö
ø
÷

t

39. p q p→q q→p p ↔ q (p→q)∧(q→p)
T T T T T T
T F F T F F
F T T F F F
F F T T T T

  bkŒik m£ltizÆš p→q k‰W« 

(p→q)∧(q→p) M»at‰¿‰fhd ÃušfŸ 

KGtj« xnu khâÇahf cŸsd. vdnt mit 

rkhdkhdit.

40.  bfhL¡f¥g£l P(x) vD« gšYW¥ò¡nfhit 

rk‹gh£o‰F bjËthfnt 2 Kiw 

F¿kh‰w§fŸ ïU¥gjhš P(–x) = −9x9 – 2x5 – x4 
– 7x2 + 2-š P(–x)¡F xnu xU Kiw F¿kh‰w« 

ïU¥gjhš Fiwba© _y§fË‹ v©Â¡if 

x‹W¡F nk‰g£L ïšiy. bjËthfnt 
0 xU _y« ïšiy. vdnt bkŒba©  

_y§fË‹ v©Â¡if mâfg£r« 3 MF«. 

vdnt Fiwªjg£r« MW bkŒa‰w fy¥bg©  

_y§fŸ c©L.

gFâ - IV 
41. (m)  ã‹tU« mÂ¡nfhitfË‹ kâ¥ig 

KjÈš fh©ngh«.

  D = 
1 1 0

2 3 4

0 1 2

−
=6 ≠ 0,  

   D1 = 
3 1 0

17 3 4

7 1 2

−
= 12,

  D2 = 
1 3 0

2 17 4

0 7 2

= – 6,

  D3 = 
1 1 3

2 3 17

0 1 7

−
= 24

 »uhkÇ‹ Éâ¥go 

 x1 = ∆
∆

=1 12

6

= 2, x2 =
∆
∆

= −
2

6

6
 = –1, 

 x3 = 
24

6
 = 4.

 vdnt Ô®thdJ (x1 = 2, x2 = –1, x3= 4).
mšyJ

 (M) ï§F,  tan–1 x
x

-
-

æ
è
ç

ö
ø
÷
1

2

 + tan–1 x
x

+
+

æ
è
ç

ö
ø
÷
1

2

 = tan–1 

x
x

x
x

x
x

x
x

-
-

+
+
+

-
-
-

+
+

æ
è
ç

ö
ø
÷

=

1

2

1

2

1
1

2

1

2

4

p

 vdnt,

x
x

x
x

x
x

x
x

-
-

+
+
+

-
-
-

+
+

æ
è
ç

ö
ø
÷

1

2

1

2

1
1

2

1

2

 = 1, 

  v‹gij RU¡»dhš 2x2 – 4  = –3 vd¡ 

»il¡»wJ.

  vdnt, x2 = 1
2

v‹gâÈUªJ x = ± 1
2

 vd¥ 

bgW»nwh«.

42. (m) bfhL¡f¥g£l  z  = x + iy k‰W«

arg 
z i
z

-
+

æ
è
ç

ö
ø
÷2

 = 
p
4

 ⇒   arg (z – i) –arg(z + 2) = p
4
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 ⇒  arg (x + iy – i) – arg(x + iy + 2) = p
4

 ⇒  arg (x + i(y – 1)) – arg((x + 2) + iy) = 
p
4

 ⇒ tan tan
- --æ

è
ç

ö
ø
÷-

+
æ
è
ç

ö
ø
÷

1 11

2

y
x

y
x

 = p
4

 ⇒ tan
.

-

-
-

+

+
-

+

æ

è

ç
ç
ç

ö

ø

÷
÷
÷

1

1

2

1
1

2

y
x

y
x

y
x

y
x

= 
p
4 1

1 1 1
 tan tan tan

- - -- =
-

+
æ

è
ç

ö

ø
÷

é

ë
ê

ù

û
úx y x y

xy

 p
4 1

1 1 1
 tan tan tan

- - -- =
-

+
æ

è
ç

ö

ø
÷

é

ë
ê

ù

û
úx y x y

xy

 ⇒ 

( )

( )

x y xy
x x

x x y y
x x

+ -( ) -

+

æ

è
çç

ö

ø
÷÷

+( ) + -( )
+( )

æ

è

ç
ç

ö

ø

÷
÷

2 1

2

2 1

2

 = tan
p
4

 = 1

 ⇒ 
x y xy
x x y y

+( ) -( ) -
+( )+ -( )
2 1

2 1
 = 1

 ⇒ – x + 2y – 2 = x2 + 2x + y2 – y
 ⇒ x2 + 2x + y2 – y + x – 2y + 2 = 0
 ⇒ x2 + y2 + 3x – 3y + 2 = 0
 vdnt Ã%ã¡f¥g£lJ.

mšyJ

 (M)  ï§F bfhL¡f¥g£l rh®ò u rkgo¤jhdJ 

mšy. vdnt MŒyÇ‹ nj‰w« rh®ò 

u -¡F ga‹gL¤j KoahJ. ïU¥ãD«  

f (x, y) = 
x y
x y

+
+

 = sin u v‹gJ 

rkgo¤jhdJ, VbdÅš

 f (tx, ty) = 
tx ty
tx ty

+
+

= t
1

2 f (x, y),∀ x, y, t ≥ 0.

  ï§F f go 
1

2
,  cila rkgo¤jhd rh®ghF«. 

vdnt, MŒyÇ‹ nj‰w¥go

  x f
x

y f
y

∂
∂

+ ∂
∂  = 

1

2
f (x, y)

 j‰nghJ  f = sin u  vd¥ ãuâÆl,

 x u
x

y u
y

∂( )
∂

+ ∂( )
∂

sin sin  = 
1

2
sin u

  x u u
x

y u u
y

cos cos
∂
∂

+ ∂
∂

 = 
1

2
sin u

 ïUòwK« cos u Mš tF¡f

  x u
x

y u
y

∂
∂

+ ∂
∂

 = 
1

2
tan u.

  F¿¥ò : ïªj¡ fz¡if neÇilahd 

fz¡ÑLfŸ _yK« fhzyh«; Mdhš mªj¡ 

fz¡ÑL Úskhdjhf ïU¡F«.

43. (m) 1∞ ïJ nju¥bgwh tot«

  g (x) = (sin x)tan x v‹f

 kl¡if vL¡f »il¥gJ,

  log (g(x)) = log (sin x)tan x

   = tan x . log (sin x)

   = 
log(sin )

cot

x
x

ï§F lim

x®
p
2

 log (g(x)) = lim
log(sin )

cotx

x
x®

=
p
2

æ
è
ç

ö
ø
÷

0

0
tot«

   = 

lim
sin

cos

co

x x
x

x

®
´

-

p
2

2

1

sec

 [nyhãjhÈ‹ Éâ¥go]

  = lim
cos

sin
sin

x

x

x
x

®
-

p
2 2

1

  = lim
x®

p
2

– cos x sin x = 0

Mdhš lim

x®
p
2

 log (g (x)) = log 
lim ( )

x
g x

®
æ
è
ç

ö
ø
÷p

2

 \ log 
lim ( )

x
g x

®
æ
è
ç

ö
ø
÷p

2

 = 0 

⇒  elog 
lim ( )

x
g x

®
æ
è
ç

ö
ø
÷p

2

 = e0

⇒  lim

x®
p
2

g(x) = 1

⇒ lim

x®
p
2

(sin x)tan x = 1

mšyJ
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 (M)  bfhL¡f¥g£l a
�

 = 2 3i j k� � �+ - ,  
b
�

 = 3 5 2i j k� � �+ + k‰W« c
�

 = - - +i j k� � �
2 3

  LHS = ( )a b c
� � �

× ×

   fUJf ( )a b
� �

×  = 
i j k� � �

2 3 1

3 5 2

−
= i�

3 1

5 2

-
 – j k� �2 1

3 2

2 3

3 5

-
+

    = i j k� � �
( ) ( ) ( )6 5 4 3 10 9+ - + + -  = 11 7i j k� � �- +

	 	  LHS = ( )a b c
� � �

× ×

    = 
i j k� � �

11 7 1

1 2 3

-
- -

 = i j k� � �-
-

-
-

+
-

- -
7 1

2 3

11 1

1 3

11 7

1 2

    = i j k� � �
( ) ( ) ( )− + − + + − −21 2 33 1 22 7

    = - - -19 34 29i j k� � �  ...(1)

  RHS ¡F a c
® ®

×  = ( ) ( )2 3 2 3i j k i j k� � � � � �+ − ⋅ − − +

    =  –2 – 6 – 3 = –11

   b c
� �

×  = ( ) ( )3 5 2 2 3i j k i j k� � � � � �+ + ⋅ − − +  = –3 – 10 + 6 = –7

	 	 	  RHS = ( ) ( )a c b b c a
� � � � � �

⋅ − ⋅  = − + + + + −11 3 5 2 7 2 3( ) ( )i j k i j k� � � � � �

    = - - - + + -33 55 22 14 21 7i j k i j k� � � � � �

    = − − −19 34 29i j k� � �  ...(2)

  (1) k‰W« (2)ÈUªJ, LHS = RHS
  

vdnt ( )a b c
� � �

× ×  = ( ) ( )a c b b c a
� � � � � �

⋅ − ⋅

44. (m)   ï§F x‰iw¥ goíŸs cW¥òfË‹ bfG¡fË‹ TLjY« ïu£il¥ goíŸs cW¥òfË‹ 

bfG¡fË‹ TLjY« rkkhf ïU¡»‹wJ. vdnt, −1 v‹gJ ï¢rk‹gh£o‹ xU _ykhF«. ïÅ ãw  

_y§fis¡ f©l¿a 

  2x3 + 11x2 – 9x –18-I x + 1 Mš tF¤J

  2x2 + 9x – 18 v‹gij <thf¥ bgW»nwh«.

  ïjid¤ Ô®¥gj‹ _y«,  3
2

 k‰W« −6 M»at‰iw _y§fshf bgW»nwh«.

  vdnt bfhL¡f¥g£l rk‹gh£o‰F −6, –1, 3
2

, M»ait Ô®îfshf mikí«.

mšyJ
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 (M)  (1 + x2) dy
dx

 = 1 + y2 ... (1)

   bfhL¡f¥g£l rk‹gh£o‹ kh¿fis¥ ãÇ¤J

    
dy
y1
2+

 = 
dx
x1
2+

 vd vGjyh«. ... (2)

   rk‹ghL (2)-‹ ïUg¡fK« bjhifÆl¡ »il¥gJ tan–1 y = tan–1 x + C ... (3)

   Mdhš, tan–1y – tan–1 x =  tan–1 
y x
xy

−
+





1 . ... (4)

   rk‹ghL (4) I (3) -š ga‹gL¤j¡ »il¥gJ

     tan–1 
y x
xy

−
+





1  = C  ⇒ 

y x
xy

−
+1  = tan C = a (v‹f).

   Mfnt,  y – x = a(1 + xy), ïJnt njitahd Ô®î MF«.

45. (m)   t£l¤â‹ rk‹ghlhdJ

   x2 + y2 + 2gx + 2fy + c = 0 ... (1)
  (1, 0) òŸË 0 tÊ¢ brš»wJ

  ⇒  1 + 0 + 2g(1) + 2f (0) + c = 0 
  ⇒  2g + c = –1 ...(2)
   (–1, 0) òŸË 0 tÊ¢ brš»wJ

  ⇒  (–1)2 + 0 + 2g(–1) + 2f(0) + c = 0
  ⇒ – 2g + c = –1 ...(3)
  nkY« (0, 1) òŸË tÊ¢ brš»wJ

  ⇒  0 + 12 + 2g(0) + 2f(1) + c = 0
  ⇒  2f + c = –1 ...(4)
  (2) + (3) ⇒ 2c = –2 
  ⇒  c = –1
  c = –1 vd (2)-š ãuâÆl »il¥gJ 

   2g – 1 = –1 
  ⇒  2g = 0
  ⇒ g = 0
  c = –1 vd (4)-š ãuâÆl »il¥gJ

   2f – 1 = –1 
  ⇒  2f = 0 
  ⇒  f = 0
  \ (1) ÈUªJ 
   x2 + y2 + 0 + 0 – 1 = 0
  ⇒  x2 + y2 = 1

mšyJ
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 (M)  Ãfœjfî f©l¿a n k‰W« p M»a g©gsitfË‹ kâ¥òfis¡ f©l¿a nt©L«.

  ju¥g£l jftšfËÈUªJ, 

    ruhrÇ = np = 2 k‰W« gut‰go = npq = 1.5

  ïâÈUªJ bgWtJ 
npq
np

= =
1 5

2

3

4

.

     q = 3

4
k‰W« p = 1 – q = 1 – 3

4

1

4
=

    np = 2, v‹gj‹ _y« n = 
2
p

 = 8 

    vdnt  X ∼ B 8 1
4
,

æ
è
ç

ö
ø
÷

  vdnt Ãfœjfî gutyhdJ

    P(X = x) = f (x) = 
8 1

4

3

4

8

x

x x

















−

 x = 0, 1, 2, ... 8

  (i) P(X = 0) = f (0)  = 
8

0

1

4

3

4

3

4

0 8 0 8æ

è
ç

ö

ø
÷
æ
è
ç

ö
ø
÷

æ
è
ç

ö
ø
÷ = æ

è
ç

ö
ø
÷

-

 

  (ii) P(X = 1) = f (1)  = 
8

1

1

4

3

4
2
3

4

1 8 1 7















 = 





−

  (iii) P(X ≥ 1) = 1 –P (X < 1)  = 1 – P (X = 0) = 1 – 3
4

8





46. (m)  bfhL¡f¥g£l nfh£o‹ rk‹ghL 
x +1
2

 = 
y − 3

3
 = 

z −
−

1
1

 ⇒ A v‹gJ (–1, 3, 1) k‰W« 

b
�

 = 2 3i j k� � �+ −

   
x +1
2

 = y − 3
3

 = 
z −
−

1
1

 = t v‹f.

 F

D b

D ÆÈUªJ ne®nfh£o‰F tiua¥gL« br§F¤J nfh£o‹ mo F vÅš mjDila tot«

(2t – 1, 3t + 3, –t + 1) ...(1)

⇒	 OF

� ���
 = ( ) ( ) ( )2 1 3 3 1t i t j t k− + + + − +� � �

 bfhL¡f¥g£l òŸË D(5, 4, 2)
⇒	 OD

� ���
 = 5 4 2i j k� � �+ +    

 ∴ DF
� ���

 = OF OD

� ��� � ���
−  

  = ( ) ( ) ( )2 1 5 3 3 4 1 2t i t j t k− − + + − + − + −� � �  ...(2)

  b
�

 ⊥ DF
� ���

 Mjyhš e«Äl« b
�

 · DF
� ���

 = 0
⇒  2(2t – 6) + 3(3t –1) – 1 (–t – 1) = 0
⇒  4t – 12 + 9t – 3 + t + 1 = 0
⇒ 14t – 14 = 0
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⇒ 14t = 14

⇒ t = 1

(1) ÈUªJ F MdJ (2(1) – 1, 3(1) + 3, –1 + 1) = (1, 6, 0)

∴ br§F¤â‹ mo¥gFâ (1, 6, 0)

∴ br§F¤J DF ‹ rk‹ghL v‹gJ (5, 4, 2) k‰W« (1, 6, 0) òŸËfŸ tÊ¢bršY« nfh£o‹ 

rk‹ghL. mjDila fh®Oáa‹ rk‹ghL v‹gJ 
x x
x x

−
−
1

2 1

=
y y
y y

−
−
1

2 1

= z z
z z

−
−
1

2 1

⇒ x −
−
5

1 5
= y −

−
4

6 4
= z -

-
2

0 2
 [∵ (x1, y1, z1),(5, 4, 2) (x2, y2, z2) v‹gJ (1, 6, 0)]

⇒
x −
−
5

4
= 

y - 4
2

= 
z -
-

2
2

njitahd br§F¤J nfh£o‹ rk‹ghlhF«.

mšyJ

 (M)  nfhLfŸ 5x – 2y = 15, x + y + 4 = 0 bt£L« òŸË (1, –5). 5x – 2y = 15 v‹w nfhL  x-m¢ir rªâ¡F« 

òŸË (3, 0). nfhL x + y + 4 = 0, x-m¢ir (–4, 0)-š rªâ¡»wJ. njitahd gu¥ò ÃHÈl¥g£LŸsJ. 

ï¥gu¥ghdJ  x-m¢á‹ nkš gFâÆš cŸsJ. ï¥gu¥ig br§F¤J¥ g£ilfŸ mšyJ »ilk£l¥ 

g£ilfis¥ ga‹gL¤â fz¡»lyh«.

  br§F¤J¥ g£ilfis¥ ga‹gL¤â mu§f¤â‹ gu¥ò fhz mu§f¤ij x =1 nfhL tÊahf ïU 

ãÇîfshf¥ ãÇ¡f nt©L«.  

( , )
− 4 0

( , )1 5−

∆ y

y

O
x( , )3 0

( , )1 0

x + y + 4 = 0 5x − 2y = 15

  vdnt ek¡F »il¥gJ,

   A = ydx ydx
−
∫ ∫+
4

1

1

3

 = ( )− − + −





−
∫ ∫4

5 15

2
4

1

1

3

x dx x dx

    = − −






+ −




−

4
2

5

4

15

2

2

4

1
2

1

3

x x x x

    = −



 − ( ) + −



 − −





9

2
8

45

4

25

4
 = 
25

2
 + 5 = 35

2

  »ilk£l¥ g£ilfis¥ bfh©L gu¥ò fhQ« nghJ mu§f¤ij ïU gFâfshf¥ ãÇ¡f¤ 

njitÆšiy. ï«KiwÆš gu¥ã‹ tyJ g¡f všiy 5x – 2y = 15  v‹w nfhL k‰W« ïlJ g¡f 

všiy x + y + 4 = 0 v‹w nfhL MF«. vdnt ek¡F »il¥gJ,

   A = x x dy y y dy
R L

−[ ] = + − − −



− −

∫ ∫
5

0

5

0

15 2

5
4( )

    = 7
7

5
7

7

10
5

0
2

5

0

+





= +




− −

∫ y dy y y
= 0 – − +





=35
35

2

35

2

  F¿¥ò : K¡nfhz tot¤âš cŸs mu§f¤â‹ mo¥g¡f« 7 myFfshF« k‰W« cau« 5 myFfshfî« 

cŸsJ. vdnt bjhifÆliy ga‹gL¤jhkny mj‹ gu¥ghdJ
35

2
  vd fhzyh«.

47. (m)  bfhL¡f¥g£l s (t) = 2t3 − 9t2 + 12t − 4, t  ≥ 0.
 (i) tif¥gL¤j »il¥gJ,

   V(t) = 6t2 – 18t + 12 ... (1)
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    = 6 (t2 – 3t + 2) = 6 (t – 1) (t – 2)
  ï§F  V(t) = 0
  ⇒ 6 (t – 1) (t – 2) = 0 ⇒ t  = 1, 2
  V(t) Æ‹ F¿ khW« bghGJ JfË‹ âir khW»‹wJ.

  0 ≤  t < 1 vÅš, (t – 1) k‰W« (t – 2) ïu©L« < 0 
  ⇒ V(t) > 0
  1 <  t < 2 vÅš,  (t – 1) > 0 k‰W« (t – 2) < 0 
  ⇒ V(t) < 0
  t > 2 vÅš,  (t – 1) k‰W« (t – 2) ïu©L« > 0 
  ⇒ V(t) > 0
 \ t = 1 k‰W« t = 2 ÉdhofËš JfË‹ âir khW»‹wJ.

 (ii)  Kjš 4 ÉdhofËš JfŸ gaÂ¤j öu« 

   |s(0) – s (1)| + |s (1) – s (2)| + |s (2) – s (4) |

    s(0) = – 4
    s (1) = 2(1)3 – 9(1)2 + 12 (1) – 4  = 2 – 9 + 12 – 4 = 1
    s (2) = 2 × 23 – 9 × 22 + 12 × 2 – 4 = 16 – 36 + 24 – 4 = 0
    s (4) = 2(4)3 – 9(4)2 + 12 (4) – 4 =  128 – 144 + 48 – 4 = 28
   \ |s (0) – s (1)| + |s (1) – s (2)| + |s (2) – s(4)| = |–4 – 1| + |1 – 0| + |0 – 28|

     = |–5| + | 1 | + | – 28| = 5 + 1 + 28 = 34 Û

  (iii) KL¡f« A = 12t – 18 KL¡f« =é
ëê

ù
ûú

dv
dt   t = 1 vÅš, 

    KL¡f« = 12 (1) – 18 = – 6 Û/Édho2

   t =  2 vÅš,
    KL¡f« = 12 (2) – 18 = 6 Û/Édho2

mšyJ

 (M)  milî¥g©ò :

  (i) bfhL¡f¥g£l M = M ==
x x
x x

æ

è
ç

ö

ø
÷ Î -

ì
í
ï

îï

ü
ý
ï

þï
: { }x R 0 k‰W« * v‹gJ mÂ bgU¡fš

    A = 
x x
x x





  k‰W« 

    B = 
y y
y y





  ∈ M v‹f. 

  ï§F x, y ∈ R – {0}.

    A * B = 
x x
x x







y y
y y





  = 

2 2
2 2
xy xy
xy xy





  ∈ M

  [∵ 2xy ∈ R – {0}]
  ∴ M ïš * MdJ milî¥ g©òilaJ.

  gÇkh‰W g©ò

  A * B =
2 2
2 2
xy xy
xy xy





  vd m¿nth« ...(1)

  x, y ∈ R – {0} v‹f.
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   ï§F B * A = 
y y
y y

x x
x x













 = 
xy xy xy xy
xy xy xy xy

+ +
+ +





  = 

2 2
2 2
xy xy
xy xy







  (1) k‰W« (2) ÈUªJ, A * B = B * A
  ∴ M-š *¡F gÇkh‰W¥ g©ò c©L.
  nr®¥ò¥ g©ò
    

A = 
x x
x x







, 

    B  = 
y y
y y





  k‰W« C = 

z z
z z







 v‹f.

  ï§F x, y, z ∈ R – {0}

   (A * B) * C = 
2 2
2 2
xy xy
xy xy





  * 

z z
z z





 = 

2 2 2 2
2 2 2 2
xyz xyz xyz xyz
xyz xyz xyz xyz

+ +
+ +







     = 4 4
4 4
xyz xyz
xyz xyz







 ...(1)

  ï§F A * (B * C) = A * 
2 2
2 2
yz yz
yz yz





 =

x x
x x

yz yz
yz yz













*
2 2

2 2
=

4 4
4 4
xyz xyz
xyz xyz





  ...(2)

  (1) k‰W« (2) ÈUªJ, (A * B) * C = A * (B * C)
  ∴ M ïš *¡F nr®¥ò g©ò c©L.

 (ii)  milî¥ g©ò

    A, B ∈ M    A = 
x x
x x





 ,B = 

y y
y y







 

    A * B  = 
x x
x x





  

y y
y y





  = 

2 2
2 2
xy xy
xy xy







 ∈ M.

  A, B ∈ M ⇒ A* B ∈ M
  * MdJ milî bg‰WŸsJ.

  rkÅ¥ g©ò 

  Σ = 
e e
e e

æ

è
ç

ö

ø
÷  v‹gJ M‹ rkÅ cW¥ò v‹f.

  A ∈ M ¡F

  A E = A

   
x x
x x







e e
e e

æ

è
ç

ö

ø
÷  = 

x x
x x







    
2 2
2 2
xe xe
xe xe

æ

è
ç

ö

ø
÷  = 

x x
x x





  

    2 xe  = x
    2e = 1

    e = 
1

2
≠ (0)
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  M‹ rkÅ cW¥ò E = 

1

2

1

2

1

2

1

2

æ

è

ç
ç
çç

ö

ø

÷
÷
÷÷

∈ M

  ïnj ngh‹W E A = ∀A ∈ M vdî« fhzî«. M MdJ rkÅ cW¥ig bg‰WŸsJ. 

rkÅÉâia Ãiwî brŒí«. 

  vâ®kiw¥ g©ò :

   A–1 = 
x x

x x

- -

- -

æ

è
çç

ö

ø
÷÷

1 1

1 1 v‹gJ A ‹ vâ®kiw v‹f.

   A = 
x x
x x





  ∈ M

   A A–1 =  E

   
x x
x x







x x

x x

- -

- -

æ

è
çç

ö

ø
÷÷

1 1

1 1
 = 

1

2

1

2

1

2

1

2

æ

è

ç
ç
çç

ö

ø

÷
÷
÷÷

   
2 2

2 2

1 1

1 1

xx xx

xx xx

- -

- -

æ

è
çç

ö

ø
÷÷  =  

1

2

1

2

1

2

1

2

æ

è

ç
ç
çç

ö

ø

÷
÷
÷÷

    2xx–1 = 
1

2

    x–1 = 
1

4x
, ∈R – {0}

   ∴ A–1 = 

1

4

1

4

1

4

1

4

x x

x x

æ

è

ç
ç
ç
ç

ö

ø

÷
÷
÷
÷

∈ M v‹gJ A ‹ vâ®kiw ïnj ngh‹W A–1 A = E  ∀A ∈ M vdî« 

fhzyh«.

  * MdJ vâ®kiw g©ig Ãiwî brŒí«.
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