
gâî v©

fÂjÉaš ( ÉilfSl‹ )

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

bghJ¤nj®î Édh¤jhŸ - 202012
M« tF¥ò

1. 
dx

x4 9
2

0

2
3

−
∫  -ï‹ kâ¥ò :

 (1) π  (2) 
π
6

 (3) π
2

 (4) 
π
4

2. x + 2y + 3z + 7 = 0 k‰W« 2x + 4y + 6z + 7 = 
0 M»a js§fS¡F ïil¥g£l bjhiyî :

 (1) 
7

2 2
  (2) 

7

2 2

 (3) 
7

2
   (4) 7

2

3. t v‹w fhy¤âš »ilk£lkhf efU« 

JfË‹ Ãiy s(t) = 3t2 – 2t – 8 vd¡ 

bfhL¡f¥g£LŸsJ. JfŸ XŒî Ãiy¡F 

tU« neu« :

 (1) t = 3   (2) t = 0

 (3) 
1

3
   (4) t = 1

4. u (x, y) = ex
2

 + y2, vÅš 
∂
∂
u
x

 -‹ kâ¥ò :

 (1) y2u   (2) ex2+ y2

 (3) 2xu   (4) x2u

5. x2 = 8y – 1 v‹w gutisa¤â‹ Kid :

 (1) 0
1

8
, −





  (2) −





1

8
0,

 (3) 
1

8
0,





   (4) 0

1

8
,







6. r(A) = r([A | B] vÅš, AX = B v‹w neÇa¢ 

rk‹ghLfË‹ bjhF¥ghdJ :

 (1)  xU§fikt‰wJ

 (2)  xU§fikîilaJ k‰W« xnu xU Ô®î 
bg‰¿U¡F«

 (3)  xU§fikîilaJ

 (4)  xU§fikîilaJ k‰W« v©z‰w 

Ô®îfŸ bg‰¿U¡F«.

7. (AB)–1 = 
12 17

19 27

−
−









  k‰W«  

A–1 = 
1 1

2 3

−
−









 ,  vÅš B–1 = 

 (1) 
8 5

3 2

−
−









   (2) 

2 5

3 8

−
−











 (3) 
8 5

3 2









   (4) 

3 1

2 1











8. 100 m2 gu¥gsî bfh©l br›tf¤â‹ Û¢áW 

R‰wsî (Û£lÇš) :

 (1) 50 (2) 10 (3) 20 (4) 40

9. n goíŸs xU gšYW¥ò¡nfhit¢ rk‹ghL 
bg‰WŸs _y§fŸ :

 (1)  rÇahf n _y§fŸ

 (2)  n bt›ntW _y§fŸ

 (3) n bkŒba© _y§fŸ

 (4) n fy¥bg© _y§fŸ

m¿îiu: (1)  mid¤J Édh¡fS« rÇahf m¢R¥ gâth» cŸsjh v‹gij¢ 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: (1)  mid¤J Édh¡fS¡F« ÉilaË¡fî«.

 (2)  bfhL¡f¥g£LŸs kh‰W ÉilfËš Äfî« V‰òila Éilia¤ nj®ªbjL¤J¡ F¿p£Ll‹ 

ÉilÆidí« nr®¤J vGjî«.  (20 × 1 = 20)
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10. arg (0) -‹ kâ¥ò :

 (1)	 ∞	 	 (2)	 0
	 (3)	 π	 	 (4)	 tiuaW¡f¥glÉšiy

11. fÊ¤jÈ‹ milî¥g©ò bgwhj fz« :

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

12. 3x2 + by2 + 4bx – 6by + b2 = 0 v‹w t£l¤â‹ 
Mu« :

 (1) 11  (2) 1 (3) 3 (4) 10

13. ika«j (h, k) k‰W« Mu« ‘a’ bfh©l 

všyh t£l§fË‹ tif¡bfG¢ rk‹gh£o‹ 

tÇir (ï§F h, k, a M»ait khw¤j¡f 

kh¿ÈfŸ mšyJ Vnj¢irahd kh¿ÈfŸ).
 (1) 1 (2) 2 (3) 3 (4) 4

14. n = 25 k‰W« p = 0.8 vd cŸs <UW¥ò 

gutš bfh©l rkthŒ¥ò kh¿ X-‹ â£l 

Éy¡f¤â‹ kâ¥ò :

 (1) 2 (2) 6 (3) 4 (4) 3

15. r s i t j
→ ∧ ∧

= +  (ï§F s, t v‹git 

JizayFfŸ) v‹w rk‹ghL : 

 (1) zox js«

 (2)  i
∧

, j
∧

 M»at‰iw ïiz¡F« ne®nfhL

 (3) xoy js«

 (4) yoz js«

16. i in n

i
+( )∑ −

=

1

1

13

 -‹ kâ¥ò :

 (1) 0   (2) 1 + i 
 (3) i   (4) 1

17. sin
4

0

π
∫ x dx  -ï‹ kâ¥ò :

 (1) 3
2

π  (2) 3
10

π  (3) 
3

8

π
 (4) 

3

4

π

18. sin–1 x + sin–1 y = 
2

3

π
;  vÅš cos–1x + cos–1y 

v‹gj‹ kâ¥ò :

	 (1)	 π	 (2)	 2
3

π  (3) 
π
3

 (4) π
6

19. 
dx
dy

dy
dx

+  = 0 v‹w tif¡bfG rk‹gh£o‹ 

tÇir k‰W« go Kiwna: 

 (1) 2, go tiuaW¡f ïayhJ

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

20. tan–1 
1

4





  + tan–1 2

9







 = 

 (1) tan –1 
1

2







  (2) 
1

2

3

5

1
cos

− 





 (3) 
1

2

3

5

1
sin

− 



  (4) 

1

2

3

5

1
tan

− 





gFâ - II
F¿¥ò :  (i)  vitnaD« VG Édh¡fS¡F 

ÉilaË¡fî«. (7× 2 = 14)
 (ii)  Édh v© 30 - ¡F f©o¥ghf 

ÉilaË¡fî«.

21. 
1

1

1

1

3 3

+
−







− −
+







i
i

i
i  = – 2i vd Ã%ã¡f.

22. (1 + i) (1 + 2i) ....... (1 + ni) = x + iy vÅš 

2·5·10· ....... (1 + n2) = x2 + y2 vd ÃWîf.

23. sin–1 sin
5

4

π









  -‹ kâ¥ò fh©f. 

24. 2 i j k
∧ ∧ ∧

+ −  v‹D« Éir Mâ¥òŸË 

tÊahf¢ brašgL»wJ vÅš, (2, 0, – 1) 
v‹w òŸËia¥ bghW¤J m›ÉirÆ‹ 

KW¡F¤ âwÅ‹ v©zsî k‰W« âir¡ 

bfhir‹fis¡ fh©f.

25. f(x) = x + 
1 1

2
2

x
x, ,∈




 v‹w rh®ã‰F 

1

2
2,







v‹w ïilbtËÆš nuhÈ‹ nj‰w¤ij 

Ãiwî¢ brŒí« kâ¥ig¡ fh©f.

26. f(x) = x2 + 3x v‹w rh®ã‰F x = 2, dx = 0.1 
vD« nghJ df -I kâ¥ãLf.

27. f x
f x f x

dx(sin )

(sin ) (cos )+∫ =
0

2

4

π
π

 vd ÃWîf.

28. y2 = 4ax vD« gutisa¤ bjhFâÆ‹ 

tif¡bfG¢ rk‹gh£il¡ fh©f. ï§F ‘a’ 

v‹gJ khw¤j¡f kh¿È mšyJ Vnj¢ir 

kh¿È MF«.

29. X® ïa‰fÂj mik¥ãš rkÅ cW¥ò 

ïU¡F« vÅš mJ xUik¤j‹ik 

thŒªjJ - vd ÃWîf.

30. Kid (2, 1) k‰W« (1, 3) v‹w òŸË tÊahf 

brštJ«, ïl¥g¡f« âw¥ò cilaJkhd 

gutisa¤â‹ rk‹ghL fh©f.
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x x
l
− 2

2
 = 

y y
m
− 2

2
 = 

z z
n
− 2

2
 xU js¤â‹ 

ÛJ mikíkhdhš m¤js¤â‹ fh®Oáa‹ 

rk‹gh£oid v¤jid tÊfËš fhzyh«? 

tÊfis Twî«.

gFâ - IV
F¿¥ò :   mid¤J Édh¡fS¡F« 

ÉilaË¡fî«. (7× 5 = 35)
 (ii)  Édh v© 40 - ¡F f©o¥ghf 

ÉilaË¡fî«.

41. (m)  ã‹tU« neÇa¢ rk‹gh£L¤ 

bjhF¥ghdJ xU§fikî cilajh 

v‹gij ju KiwÆš MuhŒf.

  x – y + z = – 9
  2x – y + z = 4
  3x – y + z = 6
  4x – y + 2z = 7

mšyJ

(M)  2 cos = x + 1
x

 k‰W« 2	cos	β = y + 
1
y   

vÅš

  (i) x
y

y
x

m

n

n

m−  = 2i sin (3α – nb)

  (ii)  xmyn + 
1

x ym n  = 2 cos (mα	+	nβ)	vd 

ÃWîf

42. (m)  cos x tiugl¤ij [0,	 π] v‹w 

ïilbtËÆY« nkY« cos–1 x -‹ 

tiugl¤ij [– 1, 1] v‹w ïilbtËÆY« 

tiuf.

mšyJ

(M)   (1, 1), (2, – 1) k‰W« (3, 2) v‹w _‹W 
òŸËfŸ tÊ¢bršY« t£l¤â‹ 

rk‹ghL fh©f.

43. (m)  jiuk£l¤âÈUªJ 7.5 Û cau¤âš 

jiu¡F ïizahf¥ bghU¤j¥g£l 

xU FHhÆÈUªJ btËnaW« 

Ú® jiuia¤ bjhL« ghij xU 

gutisa¤ij V‰gL¤J»wJ. nkY« 

ïªj¥ gutisa¥ ghijÆ‹ _id 

FHhÆ‹ thÆš mik»wJ. FHhŒ 

k£l¤â‰F 2.5 Û ÑnH ÚÇ‹ ghŒthdJ 

FHhÆ‹ Kid tÊahf¢ bršY« 

Ãiy F¤J¡ nfh£o‰F 3 Û öu¤âš 

cŸsJ vÅš F¤J¡ nfh£oÈUªJ 

v›tsî öu¤â‰F m¥ghš ÚuhdJ 

jiuÆš ÉG« v‹gij¡ fh©f.

gFâ - III 
F¿¥ò :  (i)  vitnaD« VG Édh¡fS¡F 

ÉilaË¡fî«. (7× 3 = 21)
 (ii)  Édh v© 40 - ¡F f©o¥ghf 

ÉilaË¡fî«.

31. A = 
2 9

1 7









  vÅš (AT)–1 = (A–1)T vd ÃWîf.

32. p v‹gJ xU bkŒba© vÅš, 4x2 + 4px 

+ p + 2 = 0, vD« rk‹gh£o‹ _y§fË‹ 

j‹ikia p -‹ mo¥gilÆš MuhŒf.

33. xU fh‹»ß£ ghy« gutisa toÉš 

cŸsJ. rhiyÆ‹nkš cŸs ghy¤â‹ 

Ús« 40 Û k‰W« mj‹ mâfg£r cau« 15 

Û vÅš mªj gutisa tisÉ‹ rk‹ghL 

fh©f. KidÆid (0, 0) vd vL¤J¡ 

bfhŸf.

34. (–5, 7, – 4) k‰W« (13, – 5, 2) v‹w òŸËfŸ 

tÊahf¢ bršY« ne®¡nfh£o‹ bt¡l® 

k‰W« fh®Oáa‹ rk‹ghLfis¡ fh©f. 

nkY«, ïªj ne®¡nfhL xy-js¤ij bt£L« 

òŸËia¡ fh©f..

35. f(x) = x x
4
5 2

4( ) .−  v‹w rh®ã‹ Ãiy¥òŸË 

v©fis¡ (x -‹ kâ¥òfŸ) fh©f.

36. U = log (x3 + y3 + z3), vÅš 
∂
∂

+ ∂
∂

+ ∂
∂

U U U
x y z

 

-I fh©f.

37. xU jÅÃiy rh®ò X-‹ Ãfœjfî Ãiw 

rh®ghdJ :

X 1 2 3 4 5 6
P(X = x) k 2k 6k 5k 6k 10k

 vÅš P(2 < X < 6) -‹ kâ¥ò¡ fh©f.

38. X v‹w bjhl® rkthŒ¥ò kh¿

 f(x) = 
kx x x( ) ,

,

1 0 1

0

10− < <



 ãw

 vd tiuaW¡f¥go‹, k -‹ kâ¥ãid¡ 

fh©f.

39. p → q ≡ ¬ p V q vd ÃWîf.

40. bfhL¡f¥g£l ïU nfhLfŸ

x x
l
− 1

1
 = 
y y
m
− 1

1
 = 
z z
n
− 1

1
 k‰W«
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mšyJ

(M)  bt¡l® KiwÆš cos	(α	+	β)	=	
	 cos	α	cos		β	– sin	α	sin β vd ÃWîf.

44. (m)  (0, 1, – 5) v‹w òŸË tÊ¢ bršY«

  r
→

 = i j k s i j k
∧ ∧ ∧ ∧ ∧ ∧

+ −





+ + +





2 4 2 3 6  

k‰W« r
→

 i j k t i j k
∧ ∧ ∧ ∧ ∧ ∧

− +





+ + −





3 5  

v‹w nfhLfS¡F ïizahf 

cŸsJkhd js¤â‹ bt¡l® k‰W« 

fh®Oáa‹ rk‹ghLfis¡ fh©f.

mšyJ

(M)  kâ¥ãLf : cos
2

1

x
a
dxx+

∫
− π

π

45. (m)  tl âirÆÈUeJ xU br§nfhz 

rªâ¥ig mQF« xU fhtšJiw 

thfd« ntfkhf¢ br‹W âU«ã 

»H¡F neh¡»¢ bršY« xU k»Gªij 

Ju¤J»wJ. rhiy rªâ¥ã‹ tl¡nf 

0.6 ».Û. bjhiyÉš fhtš JiwÆ‹ 

thfdK« »H¡nf 0.8 ».Û. bjhiyÉš 

k»GªJ« cŸs bghGJ, Ä‹fhªj 

miy¡ fUÉÆ‹ Jiz bfh©L 

fhtšJiw j§fsJ thfd¤â‰F« 

k»ªJ¡F« ïil¥g£l öu« kÂ¡F 

20 ».Û. åj¤âš mâfÇ¡»wJ vd¤ 

Ô®khÅ¡»‹wd®. fhtšJiw thfd« 

kÂ¡F 60 ».Û. ntf¤âš ef®»wJ 

vÅš k»Gªâ‹ ntf« v‹d?

mšyJ

(M)  y = |cosx| v‹w tistiu x -m¢R, 

nfhLfŸ x = 0 k‰W« x = π M»at‰whš 

milgL« mu§f¤â‹ gu¥ig¡ fh©f.

46. (m)  gu¥gsî 196 rJu myFfŸ bfh©l 
xU rJu jf£oid mj‹ x›bthU  
_iyÆY« rkkhd áW rJu§fis 
Ú¡», ko¤J xU bg£oahf kh‰w¥gL»wJ. 
bg£oÆ‹ fd msî c¢rkhf ïU¡f 
nt©LkhÆ‹ bt£o Ú¡f¥g£l rJu¤â‹ 

g¡f¤â‹ msî 
7

3
 vd Ã%ã¡f.

mšyJ

(M) Ãiw M cila xU jhÅa§» 

ïaªâu¤â‹ ïa¡»ahš cUth¡f¥gL« 

khwhj Éir F vÅš mjDila 

âirntf« V v‹gJ M
d
dt
V

 = F – kV 

vD« rk‹gh£lhš F¿¡f¥gL»wJ.  
k v‹gJ khwÈahF« t = 0 vD« nghJ  

V = 0 vÅš V =
F

M

k
e
kt

1−










−

 vd 

Ã%ã¡f.

47. (m)  xU J¥g¿ths® òy‹ ÉrhuizÆ‹ 
nghJ, xUtÇ‹ cÆu‰w cliy 
rÇahf ã‰gfš 8 kÂ¡F fh©»wh®. 
K‹bd¢rÇ¡ifahf J¥g¿ths® 

m›îlÈ‹ bt¥gÃiyia msªJ 70ºF 

vd¡ F¿¤J¡ bfhŸ»wh®. 2 kÂ neu« 

fÊ¤J mªj clÈ‹ bt¥gÃiy 60ºF 
Mf ïU¥gij¡ fh©»wh®. clš ïUªj 

miwÆ‹ bt¥gÃiy 50ºF MF«, 
k‰W« ïw¥gj‰F K‹ò mªegÇ‹ clš 
bt¥gÃiy 98.6ºF vÅš, mªeg® ïwªj 

neu« ã‰gfš 5 kÂ 26 ÃÄl« vd 
Ã%ã¡f (njhuhakhf).

  
log( . )

log( )
.

2 43

2
1 28�











mšyJ

(M)  _‹W Óuhd ehza§fŸ xU 

Kiw R©l¥gL»‹wd. jiyfË‹ 

v©Â¡if ÃfœÉ‰F, Ãfœjfî Ãiw 

rh®ò, ruhrÇ k‰W« gut‰go fh©f. 

nkY« <UW¥ò gutš _y« ït‰¿id 

nrhâ¡f.
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ÉilfŸ

gFâ - I

1. (2) 
π
6

 

2. (2) 
7

2 2
 

3. (3) t = 
1

3
 

4. (3) 2xu 

5. (4) 0
1

8
,





   

6. (3)  xU§fikîilaJ 

7. (2) 
2 5

3 8

−
−









  

8. (4) 40 
9. (1) rÇahf n _y§fŸ 
10. (4) tiuaW¡f¥glÉšiy

11. (4) 
12. (4) 10

13. (3) 3
14. (1) 2
15. (3) xoy js«

16. (2) 1 + i

17. (3) 
3

8

π

18. (3) 
π
3

19. (2) 1, 2

20. (1) tan –1 
1

2







gFâ - II
21. Ô®î : 

  
1
1

+
−

i
i  = 

( ) ( )

( ) ( )

1 1

1 1

+ +
− +

i i
i i  = 

1 2 1

1 1

+ −
+
i

 

   = 2
2
i  = i

 nkY«  
1
1

−
+

i
i

 = 1
1

1
+
−







−
i
i

 = 
1
i  = – i

 vdnt , 
1

1

1

1

3 3

+
−







− −
−







i
i

i
i  = i3 – (– i)3 = – 2i

22. Ô®î : 

 |1 + i| |1 + 2i| |1 + 3i| …….|1 + ni| = |x + iy|

 2 5 10 ....  1 2 2 2+ = +n x y

 t®¡f¥gL¤j, 2 5 10……..(1 + n2) = x2 + y2

23. Ô®î : 

 sin–1 sin
5

4

p











 = sin–1
sin p

p+









4

 
 5

4 2 2

π
∉
−π π
,







 = sin–1 sin −











p
4

 = − p
4

 
∈

 −π π
2 2
,







24. Ô®î : 

 (2, 0, – 1) v‹w òŸËÆ‹ Ãiy bt¡l® A is 

OA

� ���
 = 2 i k

∧ ∧
−  vÅš, r

�
 = AO
� ���

 = − +
∧ ∧

2 i k .

 bfhL¡f¥g£l Éir F
�

 = 2 i j k
∧ ∧ ∧

+ − .  vdnt 

âU¥òÉir 

 

O

r

F

A (2,0,–1)

 t r
i j k� � �

= × = −
−

∧ ∧ ∧

F 2 0 1

2 1 1

 

 = i k
∧ ∧

− 2
 Mfnt, âU¥òÉirÆ‹ v©zsî

 = | |− − =
∧ ∧
i k2 5  k‰W« âir¡bfhir‹fŸ 

− −1

5
0

2

5
, ,  MF«.

25. Ô®î : 

 f(x) v‹gJ _oa ïilbtË 1

2
2,







 -š 

bjhl®¢áahdjhfî«, âwªj ïilbtË 

1

2
2,







-š tifÆl¤j¡fjhfî«, nkY« 

f 1

2







 = 5
2

 = f(2). Mfî« cŸsJ. vdnt 

nuhÈ‹ nj‰w¥go c ∈





1

2
2,  v‹w 

v©Âid f(c) = 1–
1

2c
 = 0 ⇒ c2 = 1

 ⇒ c = ±1, 1 ∈ 1

2
2,





 , vdnt c = 1 vd 

nj®ªbjL¡fyh«.
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26. Ô®î : 

  x = 2, s = 0.1 
  tifpL vL¡f

  df = (2x + 3) dx
  x· = 2 vÅš, dx = 0.1
  df = (2(2) + 3) (0.1) 
   = 7(0.1) = 0.7

27. Ô®î :

  I = 
f x

f x f x
dx(sin )

(sin ) (cos )+∫
0

2
π

 v‹f ... (1)

 ã‹tU« N¤âu¤ij

 f x dx
a
( )

0

∫  = f a x dx
a
( )−∫

0

 (1)Æš ga‹gL¤j »il¥gJ

 I = 
f x

f x f x
dx

sin

sin cos

π

π π

π
2

2 2

0

2
−





−





+ −





∫

 I = 
f x

f x f x
dx(cos )

(cos ) (sin )+∫
0

2
π

 ... (2)

 (1) + (2) ⇒ 

 2I = 
f x

f x f x
dx(sin )

(sin ) (cos )+∫
0

2
π

 

 + 
f x

f x f x
dx(cos )

(cos ) (sin )+∫
0

2
π

  = f x f x
f x f x

dx(sin ) (cos )

(sin ) (cos )

+
+∫

0

2
π

  = dx
0

2
π

∫  = x[ ]
0

2
π

 = 
π
2

 2I = 
π
2  = I = π

4
 vdnt Ã%gz«.

28. Ô®î :

 gutisa¡ FL«g¤â‹ rk‹ghL y2 =4 ax,  
 ï§F a v‹gJ VnjD« xU kh¿ÈahF«.

 rk‹gh£o‹ ïUg¡fK« x I¥ bghU¤J 

tif¡bfG fhz, eh« bgWtJ 

 2 4
2

y dy
dx

a a y dy
dx

= ⇒ =

 a ï‹ kâ¥ig rk‹ghL (1)-š ãuâÆl, 

eh« bgWtJ 
dy
dx

y
x

=
2

 vD« njitahd 

tif¡bfG¢ rk‹ghlhF«.

29. Ô®î :

 (S,∗) v‹gJ X® ïa‰fÂj mik¥ò v‹f. 
* I bghU¤J S -‹ rkÅ cW¥ghdJ S -š 

cŸsJ vd¡ bfhŸf. nkY« xnu xU rkÅ 

cW¥ò k£Lnk cŸsJ vd Ã%ã¡f.

 S -‹ rkÅ cW¥òfŸ e1 I S -‹ cW¥ghfî« 

vL¤J¡bfh©lhš, e2 ∗ e1 = e1 ∗ e2 = e2 ... (1)

 ãwF e2 I rkÅ cW¥ghfî«, e1 I S -‹ 

cW¥ghfî« vL¤J¡bfh©lhš, 

 e1 ∗ e2 = e2 ∗ e1 = e1 …(2)

 (1), (2) -ÈUªJ,  e1 = e2. vdnt, rkÅ cW¥ò 

xUik¤j‹ik thŒªjJ.

30. Ô®î :

 ïl¥g¡f« âw¥ò cilajhd  

gutisa¤â‹ rk‹ghL

  (y – k)2  = – 4a (x – 5) ... (1)
  Kid x (h , k) = (2, 1)
  ∴ (1) ÈUªJ

  (y – 1)2 =  – 4a (x – 2) ...(2)
 bršY« tÊ  (x, y) = (1, 3)
 ∴ (2) ÈUªJ

  (3 – 1)2 = –4a (1 – 2)
  4 = 4a (– 1)
  4 = 4a
  a = 1

 ∴ (2) ÈUªJ

 (y – 1)2  =  –4 (x – 2) njitahd gutisa«.
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gFâ - III
31.    A = (2)(7)–(9)(1) 

     = 14 – 9 = 5. vdnt, 

    A–1 = 
1

5

7 9

1 2

7

5

9

5

1

5

2

5

−
−









 =

−

−



















 vdnt, (A–1)T = 

7

5

1

5

9

5

2

5

1

5

7 1

9 2

−

−



















=
−

−








  ...(1)

    AT = 
2 1

9 7









 .

  vdnt |AT| = (2)(7) – (1) (9) = 5. 

 (AT)–1 = 1
5

7 1

9 2

−
−









  ...(2)

 (1) k‰W« (2)-ÈUªJ »il¥gJ, (A–1)T = AT)–

1. vdnt bfhL¤JŸs g©ò rÇgh®¡f¥g£lJ.

32. g©òfh£o Δ = (4p)2 – 4(4) (p + 2)
   = 16(p2 – p – 2) 
   = 16(p + 1) (p – 2)  MF«.

 vdnt,

 –1 < p < 2 vÅš, Δ < 0
  p = –1 mšyJ p = 2 vÅš,

   Δ = 0

 –∞ < p < –1 mšyJ 2 < p < ∞ vÅš. Δ > 0
 vdnt, bfhL¡f¥g£LŸs gšYW¥ò¡ 

nfhit¡F,

 –1 < p < 2 vÅš, fy¥bg© _y§fis¥ 

bg‰¿U¡F« ;

 p = –1 mšyJ p = 2 vÅš, rkkhd bkba© 

_y§fis¥ bg‰¿U¡F«;

 –∞ < p < –1 mšyJ 2 < p < ∞ vÅš, 

bt›ntwhd bkŒba© _y§fis¥ 

bg‰¿U¡F«.

33. gl¤âÈUªJ Kid (0, 0) k‰W« gutisa« 

Ñœneh¡»¤ âw¥òilaJ vdyh«.

.

15

40
(20,–15)

O
x

y

(–20,–15)

 gutisa¤â‹ rk‹ghL  

   x2 = –4ay
 (–20, –15) k‰W« (20, –15) v‹w òŸËfŸ 

gutisa¤â‹ ÛJŸsd.

   202 = –4a(–15)

   4a = 
400

15

   x2 = 
− ×80

3
y

 vdnt rk‹ghL 3x2 = –80y

34. njitahd ne®¡nfhL (–5, 7, –4) k‰W« 

(13, –5, 2) v‹w òŸËfŸ tÊahf¢ brš»wJ. 

vdnt, ï¥òŸËfis ïiz¡F« nfh£o‹ 

É»j§fŸ 18, –12, 6 MF«. mjhtJ 3, –2, 1 

MF«.

 Mjyhš, njitahd ne®¡nfhL 3i k� � �− +2j
v‹w bt¡lU¡F ïizahf ïU¡F«.

 vdnt, njitahd ne®¡nfh£o‹ 

JizayF tot bt¡l® rk‹ghL

 r i j k t i j k
� � � � � � �= − + − + − +( ) ( )5 7 4 3 2 mšyJ 

r i j k s i j k
� � � � � � �= − + + − +( ) ( )13 5 2 3 2 ï§F  

s, t ∈R MF«.

 njitahd nfh£o‹ fh®Oáa‹ 

rk‹ghLfŸ 
x y z+ = −

−
= +5

3

7

2

4

1

 mšyJ 

x y z− = +
−

= −13

3

5

2

2

1

MF«.

 ïªne®¡nfh£oš cŸs VnjD« xU 

òŸËÆ‹ mik¥ò (3t – 5, –2t + 7, t – 4) 
mšyJ (3s + 13, –2s –5, s + 2)

 ne®¡nfhL xy -js¤ij rªâ¥gjhš, bt£L« 

òŸËÆ‹ z -m¢R¤ bjhiyî ó¢áakhF«.

 vdnt, t – 4 = 0, mjhtJ, t = 4 MF«. 

Mifahš, ne®¡nfhL xy -js¤ij bt£L« 

òŸË (7, –1, 0) MF«.
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35. Ô®î : f 1(x) = 4
5

4 2 4

4

5
1

2

4

5x x x x
−

− + −( ) ( )

   = 4
5

4 2 4

1

5 2

4

5x x x x
−

− + −( ) ( )

   = 
4

5

4 2 4
1

5

2

4

5

x

x x x( ) ( )− + −

   = (x – 4) 4

5

4 2
1

5

4

5

x

x x( )− +
















  f 1(x) = 0 ⇒ x = 4 (or) 
4

4

4 2 0
1

5

4

5

x

x x( )− + =

 
4

5

4
1

5x

x( )−  = −2
4

5x

  4

5

(x – 4) = –2x

  4(x – 4) = –10x
  4x – 16 = –10x = 14x = 16

  x = 16
14

 = 8
7

 vdnt Ãiy¥òŸË v©fŸ 4 k‰W«  8
7

36. bfhL¡f¥g£lit :

  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. bfhL¡f¥g£l rh®ò Ãfœjfî Ãiw rh®ò 

v‹gjhš bkh¤j Ãfœjfî x‹whF«. 

mjhtJ ∑f(x) = 1

 bfhL¡f¥g£l jftšfËÈUªJ 

 k + 2k + 6k + 5k + 6k + 10k = 1

 30k = 1 ⇒ 
1

30

 vdnt Ãfœjfî Ãiw rh®ghdJ,

x 1 2 3 4 5 6

f(x)
1

30

2

30

6

30

5

30

6

30

10

30

   P (2 < X < 6) = f(3) + f(4) + f (5) 

     = 
6

30

5

30

6

30

17

30
+ + =

38. bfhL¡f¥g£l rh®ò Ãfœjfî ml®¤â¢ rh®ò 

Mjyhš

   f x dx( )

−∞

∞
∫  = 1

   k x x dx( )1
10

0

1

−∫  = 1 

 \ f x dx f a x dx
aa

( ) ( )= −∫∫
00

 k x x dx( )( ( ))1 1 1
10

0

1

− − −∫  = 1

   k x x dx( )1
10

0

1

−∫  = 1

   k x x dx( )
10 11

0

1

−∫  = 1

   k x x11 12

0

1

11 12
−









  = 1

   k 1

11

1

12
−



  = 1

   k 12 11

132

−





 = 1

   k 1

132







 = 1

   k = 132
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39. p        q        ¬p        p	→	q        ¬ p v q
 T        T        F             T                  T
 T        F        F             F                   F
 F        T        T             T                   T
 F        F        T             T                   T

 ∴ p	→	q ≡ ¬ p v q

40.    a
�

 =  x1 i�  + y2 j�  + z1 k�

   b
�

 = x2 i�  + y2 j�  + z2 k�

   u
�

 = l1 i�  + m1 j�  + n1 k�

   v
�

 = l2 i�  + m2 j�  + n2 k�

 bt¡l® rk‹ghL : 

 a
�

  mšyJ b
�

 k‰W« ïu©L ïiz 

bt¡l®fŸ u
�

 k‰W« v
�

 fh®Oáa‹ rk‹ghL : 1òŸË, 2 ïiz 

bt¡l®fŸ

 tÊ 1 :

   

x x y y z z
l m n
l m n

− − −
1 1 1

1 1 1

2 2 2

 = 0 

  mšyJ

 

x x y y z z
l m n
l m n

− − −
2 2 2

1 1 1

2 2 2

 = 0

 tÊ 2 :

 2 òŸËfŸ, 1 ïiz bt¡l®

 

x x y y z z
x x y y z z
l m n

− − −
− − −
1 1 1

2 1 2 1 2 1

1 1 1

  = 0 

 mšyJ

 

x x y y z z
x x y y z z
l m n

− − −
− − −
1 1 1

2 1 2 1 2 1

2 2 2

 = 0

gFâ - IV

41  (m). Ô®î :

  [A/B] = 

1 1 1 9

2 1 1 4

3 1 1 6

4 1 2 7

− −
−
−
−



















  

  = ∼

1 1 1 9

0 1 1 22

0 2 2 33

0 3 2 43

2 2 2

3 3 1

4

− −
−

−
−



















→ −
→ −
→

R R 2R

R R 3R

R RR R
4 1
4−

 = ∼

1 1 1 9

0 1 1 22

0 0 0 11

0 0 1 23

3

3 3 1

4 4 3

− −
−

−
−



















→ −
→ −

R R 2R

R R R

 R3 ↔ R4

 ρ(A) ≠ ρ (A/B)

 xU§fikt‰wJ k‰W« Ô®îfŸ ïšiy.

 (M). Ô®î :

 bfhL¡f¥g£l 2cos a = x
x

+
1

  Þ  2 cos a = x
x

2
1+  

 Þ  x2 + 1 = 2x cos α
 Þ  x2 – 2x cos a + 1 = 0

 Þ x = 2 2 4 1 1

2

2

cos cos ( )( )a a± -( ) -

  = 
2 4 4

2

4

2

2 2
cos cosa a± - = ± -é

ë
ê
ê

ù

û
ú
ú



x b b ac
a

 = 2 2

2

2
cos sina a± -  = 

2

2
1

2 2cos sin
sin cos

a a
a a

±
+ =é

ë
ù
û

i


 2

2
1

2 2cos sin
sin cos

a a
a a

±
+ =é

ë
ù
û

i


 Þ  x = cos a ± sin a

   nkY«, 2 cos b = y
y

+
1

 Þ  2cos b = y
y

2
1+  

 Þ  y2 – 2y cos b + 1 = 0
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 Þ y = 2 2 4 1 1

2

2

cos cos ( )( )b b± -( ) -  

 = 2 4 4

2

2
cos cosb b± -  = 

2 2

2

cos sinb b± i

  Þ y = cos b ± i sin b

 (i) xm = (cos α + sin α)m 

  = cos m a + i sin ma 
 [By De moivre’s theorem]
 yn  = (cos b + i sin b)n

  = cos n b + i sin n b   

 \ =
+
+

x
y

m i m
n i n

m

n

cos sin

cos sin

a a
b b

  = cos(m a – n b) + i sin(m a – nb)

 and y
x

n

m  = 
1
x
y

m

n
  

  = cos (m a – n b) – i sin(m a – n b)

 \ -
x
y

y
x

m

n

n

m  = cos sinm n i m na b a b-( )+ -( )

- -( )+ -( )cos sinm n i m na b a b  = 2i sin (m a – n b)

 (ii) x y
x y

m nm n
m n+ = +( )1 2 cos a b

  xm yn = (cos a +i sin m a) (cos n b + i sin n b)
    = cos (m a + n b) + i sin (m a + n b)

   
1
x ym n  = cos(m a + n b) – i sin(m a + n b)

\ +x y
x y

m n
m n

1
 = cos sinm n i m na b a b+( )+ +( )

 + +( )- +( )cos sinm n i m na b a b

    = 2 cos(m a + n b)
42  (m). Ô®î :

                                    

y

x

1

O

y x= cos [ , ]in 0 π

p
2

–1

π

x y
1 π

− 2
2

3

4

p

0
p
2

2
2

p
4

1 0

 π

π
2

y = cos–1 x

y

x
0– 1 1

 (M). Ô®î :

 t£l¤â‹ bghJ¢ rk‹ghL  

 x2 + y2 + 2gx + 2fy + c = 0    ... (1)

 ïJ (1, 1), (2, –1) k‰W« (3, 2) v‹w òŸËfŸ 

tÊ¢brštjhš

  2g + 2f + c = – 2, ... (2)
  4g – 2 f + c = – 5, ... (3)
  6g + 4 f + c = – 13. ... (4)
 (2) – (3) -ïÈUªJ –2g + 4f = 3 ... (5)

  (4) – (3) -ïÈUªJ 2g + 6f = – 8 ... (6)

 (5) + (6) -ïÈUªJ f = 
−1
2
 vd »il¡F« kâ¥ig 

(6) ïš ãuâÆl g = 
−5
2

, f, g ï‹ kâ¥òfis 

(2) ïš ãuâÆl c = 4 vdî« »il¡»wJ.

 vdnt njitahd t£l¤â‹ rk‹ghL

 x y x y2 2
2

5

2
2

1

2
4+ + −





+ −





+  = 0

 mjhtJ x2 + y2  – 5x – y + 4 = 0.

43.  (m). Ô®î :

 bfhL¡f¥g£l jftiy bfh©L gutisa« Ñœ 

neh¡» âw¥gilaJ vd vL¤J¡ bfhŸsyh«.

 

3 m7.5 2.5

 \ mjDila rk‹ghL x2 = –4ay ...(1)

 ÉG« ghijÆš cŸs òŸË  P  v‹f , 

FHhÆÈUªJ 2.5 Û ÑnH FHhÆ‹ Kid 

tÊahf¢ bršY« br§F¤J nfh£o‰F 3Û 

öu¤âš cŸsJ.
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Y

3
7.5

2.5
P(3, -2.5)

Q (x1, -7.5)

(0, 0)
XV

A
x1

 ∴ P (3, –2.5)
   ∴ (1) ÈUªJ 32 = –4a(–2.5)

 ⇒  9
2 5.

  =  4a

   ∴ (1) ÈUªJ, x2  = 
−9
2 5.

y ...(2)

 F¤J¡ nfh£oÈUªJ x1 öu¤â‰F m¥ghš ÚuhdJ jiuÆš ÉG« v‹f. Mdhš FHhÆ‹ 

caukhdJ jiuÆÈUªJ 7.5 Û.
 ∴ (x1, –7.5) mik»wJ ...(2)

   ∴ (2) ÈUªJ, x1
2  = 

− −9

2 5
7 5

.
( . )

 ⇒  x1
2  =  9(3)

 ⇒  x1
 = 9 3×  = 3 3 Û

 F¤J¡nfh£oÈUªJ 3 3 Û öu¤â‰F m¥ghš ÚuhdJ jiuÆš ÉG«.

 (M). Ô®î :

 a
∧

 = OA
� ���

 k‰W« b
∧

 = OB
� ���

 v‹w myF bt¡l®fŸ x -m¢á‹ Äif âiríl‹ Kiwna α, b v‹w 

nfhz§fis V‰gL¤J»wJ v‹f. ï§F A, B v‹gd gl¤âš fh£l¥g£LŸsd. AL k‰W« BM 
v‹gt‰iw x-m¢R¡F br§F¤jhf tiuf. 

B

A

O M
L

x

y

â

b̂

M
Lβ

α

 Mfnt, | | | |OL OA

� ��� � ���
=  cos α  = cos α,  

 | | | |LA OA

� ��� � ���
=  sin α  = sin α,

 OL

� ���
 = | |OL

� ���
i
∧

 = cos α i
∧

, LA
� ���

 = sin α ( )−
∧
j

 vdnt,   a
∧  = OA

� ���
 = OL LA

� ��� � ���
+

     = cos sinα αi j
∧ ∧

−  ...(1)

 ïnjnghš, b
∧

 = cos sinβ βi j
∧ ∧

+  ...(2)
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 a
∧

, b
∧

 bt¡l®fS¡F ïil¥g£l¡ nfhz« α + b v‹gjhš,

 a
∧

. b
∧

 = | | | | cos ( )a b
∧ ∧

+α β  = cos ( )α β+  ...(3)
 khwhf, rk‹ghLfŸ (1) k‰W« (2) -ÈUªJ

  a
∧

. b
∧

 = (cos sin ). (cos sin )a i j i j
∧ ∧ ∧ ∧

− +α β β  

    = cos α cos β – sin α sin β ...(4)

 rk‹ghLfŸ (3) k‰W« (4) ÈUªJ, cos(α + β) = cos α cos b – sin α sin b

44.  (m). Ô®î :

 njitahd js« b i j k c i j k
� �

= + + = + −
∧ ∧ ∧ ∧ ∧ ∧
2 3 6 ,  v‹w bt¡l®fS¡F ïizahfî« a

�
-I Ãiy 

bt¡luhf¡ bfh©l (0, 1, – 5) v‹w òŸË tÊahfî« brštij¡ fh©»nwh«. nkY« b
�

 k‰W« 
c
�

 v‹gd ïiz bt¡l®fŸ mšy vdî« fh©»nwh«.

 njitahd js¤â‹ JizayF mšyhj bt¡l® rk‹ghL ( ) . ( )r a b c
� � � �

− ×  = 0. ...(1)

 ï¥bghGJ a
�

 = j k
∧ ∧

− 5  k‰W« b c
� �

×  

 = 
i j k
∧ ∧ ∧

−
2 3 6

1 1 1

 = − + −
∧ ∧ ∧
9 8i j k vd

 rk‹ghL (1)-š ãuâÆl, eh« bgWtJ 

 ( ( )). ( )r j k i j k
�

− − − + −
∧ ∧ ∧ ∧ ∧
5 9 8  = 0,

 ⇒ r i j k
�
( )− + −

∧ ∧ ∧
9 8  = 13

 r x i y j z k
�

= + +
∧ ∧ ∧

 v‹gJ js¤â‹ ÛJŸs VnjD« xU òŸËÆ‹ Ãiybt¡l® vÅš, nk‰f©l 

rk‹gh£oÈUªJ js¤â‹ fh®Oáa‹ rk‹gh£il – 9x + 8y – z = 13 mšyJ 9x – 8y + z  + 13 = 
0 vd¥bgW»nwh«.

 (M). Ô®î :

  I = 
cos

2

1

x
a
dxx+

∫
− π

π
 v‹f.

  f x dx
a

b
( )∫  = f a b x dx

a

b
( )+ −∫  v‹gij ga‹gL¤j

  I = 
cos ( )

2

1

π π
π π

π

π − −
+

∫ − −
−

x
a

dxx

   = 
cos ( )

2

1

−
+

∫ −
−

x
a

dxx
π

π

   = a x
a

dxx
x
cos

2

1+







∫

− π

π
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13 RuhÉ‹ ➠12 M« tF¥ò - fÂjÉaš ➠ bghJ¤nj®î Édh¤jhŸ 2020

 rk‹ghL (1) -í« (2) -í« T£l¡ »il¥gJ

  2I = 
cos

( )

2

1
1

x
a

a dxx
x

+
∫ +

− π

π

   = cos
2 x dx

−
∫
π

π

   = 2
2

0

cos x dx
π
∫  ( cos2 x ïu£il¥ gil¢ rh®ò)

  vdnt, I = 
( cos )1 2

20

+
∫

x dx
π

   = 
1

2

2

2
0

x x+





sin
π

   = 
1

2 2
[ ]π π=

45. (m). Ô®î : 

 x F¿¥gJ k»GªJ flªj öu«, y F¿¥gJ fhtšJiw flªj thfd« k‰W« s F¿¥gJ thfd« k‰W« 

k»GªJ ïilnaahd öu« MF«.

A

s

x

y

BC

 ∴ bfhL¡f¥g£l  =  x = 0.8 ».Û, y = 0.6 ».Û,

 
dy
dt

 = –60 ».Û / kÂ,

 
ds
dt

 = 20 ».Û / kÂ,

 D ABC-š s2 = x2 + y2 ... (1)
 ⇒ s2 = (0.8)2 + (0.6)2

  = 0.64 + 0.36
 s2 = 1

 ⇒ s = 1 ... (2)
 ‘t’ ia bghW¤J (1) ia tifÆl »il¥gJ,

 2s 
ds
dt

 = 2x 
dx
dt

 + 2y
dy
dt

 ⇒ s
ds
dt

 = x 
dx
dt

 + y
dy
dt

 [2 Mš tF¡f]

 ⇒ 1 ds
dt

æ
è
ç

ö
ø
÷  = (0.8) dx

dt
æ
è
ç

ö
ø
÷  + (0.6)(–60)
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 ⇒ 1(20) = (0.8) dx
dt

æ
è
ç

ö
ø
÷  + (0.6)(–60)

 ⇒ 20 = (0.8) dx
dt

æ
è
ç

ö
ø
÷  – 36

 ⇒ 20 + 36 = (0.8) 
dx
dt

 ⇒ 
dx
dt

 = 
56

0 8.
 = 70 ».Û / kÂ,

 ∴ k»Gªâ‹ ntf« 70 ».Û / kÂ.

 (M). Ô®î :

O

x= 0

x

y

x = π
2

π
2

 x = π

π

  bfhL¡f¥g£l tistiuahdJ

 y = 
cos ,

cos ,

x x

x x

0
2

2

≤ ≤

− ≤ ≤










π

π π

 tistiuahdJ x - m¢á‹ nkš cŸsJ. njitahd gu¥ò, gl¤âš ÃHÈl¥g£LŸsJ. vdnt 

njitahd gu¥ò

 A = ydx xdx x dx= + −∫∫∫ cos ( cos )
π

π
π

π

2

0

2

0

  = sin sinx x[ ] − [ ]
0

2

2

π

π
π

  = [1 – 0] – [0 – 1] = 2.

46. (m). Ô®î :

   gu¥ò = 196
  g¡f«  = 14
  fd msî =  x (14 – x)2

  ∴  V = 196x + x3 – 28 x2

  V′ = 196 + 3x2 – 56x
  c¢rkhf ïU¡f, V′ =  0

  ∴ x = 49
3

7

3
, x =
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15 RuhÉ‹ ➠12 M« tF¥ò - fÂjÉaš ➠ bghJ¤nj®î Édh¤jhŸ 2020

  V′′ = 6x  – 56

  x = 49
3

 vÅš,  V″ > 0

  x = 
7

3
,  V″ < 0

 fd msî c¢rkhf ïU¡f Ú¡f¥hg£l g¡f msî 
7

3
 MF«. 

 (M). Ô®î :

 bfhL¡f¥g£l rk‹ghL 

 m dv
dt

 = F – kv kh¿fis ãÇ¡f »il¥gJ 

  
dv
kvF −

 = 
dt
m

  
dv
kvF −∫  = dt

m∫

 ⇒ 
log( )F −

−
kv

k  = 
t
m  + log c 

 ⇒ log(F – kv) = -kt
m  + log c.

 ⇒  log(F – kv) – log c = -kt
m

 ⇒ log F −





kv
c

 = 
-kt
m ⇒

F − kv
e

= e
kt
m

−

 ⇒ F − kv
c

 = 
1

e
kt
m

 

 ⇒ c = (F – kv) e
kt
m  ...(1)

 v = 0 vÅš t = 0 ⇒ c = (F – 0)e0 ⇒ c = F

  \ (1) ÈUªJ F = (F – kv) e
kt
m

  F = Fe kve
kt
m

kt
m−

  F – Fe
kt
m  = kve

kt
m

  − − +










−

Fe e
kt
m

kt
m 1  = − kve

kt
m

  F 1−










−

e
kt
m  = kv

  
F

k
e
kt
m1−











−

 = v
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47. (m). Ô®î :

 t neu¤âš clÈ‹ bt¥gÃiy T v‹f. ã‰gfš 8 kÂ v‹gij t = 0 vd¡bfhŸf.

 Ãí£lÅ‹ FË®î Éâ¥go, dT
dt

 = k (T – 50)

 mšyJ 
dT
T

dt
−

=
50

.

 ïUg¡fK« bjhifÆl, log |50 – T|

   = kt + log C mšyJ 50 – T = Cekt.

 t = 0 vD«nghJ T = 70 v‹gjhš, C = – 20
 t = 2 vD«nghJ T= 60 v‹gjhš, – 10 = – 20ek2.

 Mfnt, k = 
1

2

1

2
log







 vdnt, Ô®î 50 – T = −






20

1

2

1

2e
t log

 mšyJ T = 50 20
1

2

2

+ 





t

 eh« ï¥bghGJ T(t) = 98.6, Mf ïU¡F«nghJ t -‹ kâ¥ig¡ fhz nt©L«.

 t = 
log

.

log

.

48 6

20

1

2

2 56





























≈

 vdnt, mªeg® ïwªj neu« njhuhakhf ã‰gfš 5.26 kÂahF«.

 (M). Ô®î :

 X →	0,	1,	2,	3

X 0 1 2 3

f(x) 1

8

3

8

3

8

1

8

  E(X) = Σx f xi ( ) = 3
2

  E(X2) = Σx f xi i
2
( )  = 3

  Var (X) = E(X2) – [E(X)]2

   = 3 – 9
4

3

4
=

 <UW¥ò gutš

 n = 3, p = 1
2

, q = 1
2

 ruhrÇ = np  = 3
1

2

3

2







=

  gut‰go = npq = 3
1

2

1

2

3

4













=
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