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rð¼køk-A

1. 

 « s.çkk. = sin–1 (3x – 4x3)

      x = sin θ ÷uíkkt,

 \  θ = sin–1 x,  θ ∈ ,2 2
π π−; E

 \ s.çkk. = sin–1 (3sin θ – 4sin3 θ)

    = sin–1 (sin 3θ)

  nðu 2
1−  < x < 2

1

  \ sin 6
π −c m  < sin θ < sin 6

π 

  \ 6
π −  < θ < 6

π  ( ,6 6
π π−; E Ãkh sin ðÄíkwt rðÄuÞ Au.)

  \ 2
π −  < 3θ < 2

π 

   3θ ∈ ,2 2
π π−; E  ....... (1)

  \ s.çkk. = sin–1 (sin 3θ)

   = 3θ ( Ãkrhýk{ (1) ÃkhÚke)
   = 3 . sin–1 x

   = zk.çkk.

2. 

 « tan cossin
x
x

y
y

2
1

1
2

1
11

2
1

2

2

+
+

+

−− − f p> H

 x = tan θ yLku y = tanφ Äkhku θ, φ ∈ ,2 2
π π−c m

   = tan tan
cos

tan
sin

tan tan2
1

1
2

1
11

2
1

2

2

θ
θ

φ

φ
+

+
+

−− −d fn p> H

   = tan 
2
1 [sin–1 (sin2θ) + cos–1 (cos2φ)]

  nðu |x| < 1
 \ –1 < x < 1 

  \ –tan 4
π  tan θ < tan 4

π 

  \ tan 4
π −b l  < tan θ < tan 4

π 

  \ – 4
π  < θ < 4

π 

  \ – 2
π  < 2θ < 2

π 

  \ 2θ ∈ ,2 2
π π−b l  ⊂ ,2 2

π π−; E

   = tan 2
1 [2θ + 2φ]

   = tan (θ + φ)

   = tan tan
tan tan
1 ·θ φ

θ φ
−

+

   = x y
x y
1 ·−

+

3. 

 « ykÃkýu òýeyu Aeyu fu, sin–1 (sin x) = x

 ykÚke, sin–1 sin 5
3

5
3π π=c m  ÚkkÞ íkuðe yÃkuûkk hk¾e 

 þfkÞ. Ãkhtíkw, sin–1 x Lke {wÏÞ ®f{íkðk¤e þk¾k 

\ y > 0, xy < 1
\ 0 < y < 1
\ tan 0 < tan φ < tan 4

π 

\ 0 < φ < 4
π 

\ 0 < 2φ < 2
π 

\ 2φ ∈ ,0 2
π b l  ⊂ [0, π]



 ,2 2
π π−; E{kt 5

3π  LkÚke.

  sin 5
3π c m  = sin 5

2π π−c m

   = sin 5
2π  yLku 5

2π  ∈ ,2 2
π π−; E

 ykÚke, sin–1 sin 5
3π c m  

   = sin sin 5
2π c m  = 5

2π .

4. 

 « heík 1 :

 I = sin cos
sin cos

x x
x x

1 ·
0

2

+
−

π 

; E#  dx

  økwýÄ{o (6) {wsçk, x = 2
π  – x

 I = 
sin cos

sin cos

x x

x x

1 ·2 2

2 2

0

2

+ − −

− − −
π π

π π
π 

`
`

`
`

j
j

j
j#  dx

 I = cos sin
cos sin

x x
x x dx1

0

2

+
−

π 

#

 I = – sin cos
sin cos

x x
x x dx1

0

2

+
−

π 

#
 I = – I
 \ 2I = 0
 \ I = 0

 « heík 2 :

  I = sin cos
sin cos

x x
x x dx1

0

2

+
−

π 

#

   – sin x – cos x = t ykËuþ ÷uíkkt,
  \ (sin x – cos x) dx = dt
 nðu, – (sin x + cos x) = t
   · (sin x + cos x)2 = t2

 \ sin2x + 2 sin x cos x + cos2x = t2

 \ 2 sin x cos x = t2 – 1

 \ sin x · cos x = t
2
12 −

  ßÞkhu x = 0 íÞkhu t = –1

    x = 2
π  íÞkhu t = –1

 I = 
t
dt

1 2
12

1

1

+ −
−

−

d n
#

 I = 0

5. 

 « ykf]rík ÃkhÚke {ktøku÷ ûkuºkV¤

 = «Ëuþ OABOLkwt ûkuºkV¤ + «Ëuþ BCDBLkwt ûkuºkV¤

   + «Ëuþ DEFDLkwt ûkuºkV¤

2π

E

DB

A

O

C

F
X' X

Y'

2
π 

2
3π 

Y

π

 \ {ktøku÷ «ËuþLkwt ûkuºkV¤ 

   = cosx dx cosx dx cosx dx
0

22

2

2
3

2
3

+ +
π 

π

π

π

π

# # #

   = sinsin x sin x x
0

22

2

2
3

2
3

+ +
π 

π

π

π

π
] ] ]g g g

   = sin sin2 0–π b l  + sin sin2
3

2–≠ ≠  + sin 2π 

 – sin 2
3π 

   = (1 – 0) +   |–1 – 1| + 0 – (–1)

   = 1 + 2 + 1

   = 4 [kuhMk yuf{

6. 

 «
x y
16 9
2 2

+  = 1

 a2 = 16, a = 4 (a > b)
 b2 = 9, b = 3

X' X

Y

Y'

(0,  3)

(0,  –3)

x  =  0

(–4,  0) (4,  0)

x  =  4

(0,  –3)

dx(0,  0)

(0,  b)



 ykð]¥k «ËuþLkwt ûkuºkV¤ :

 A = 4 × «Úk{ «Ëuþ 

 ðzu ykð]¥k ûkuºkV¤

  \ A = 4| I |

  I = y
0

4

#  dx

  I = x dx4
3 16 2

0

4

−#

  I = 4
3  x dx16 2

0

4

−#

  I = 4
3  sinx x x

2 16 2
16

4
2 1

0

4
− + − c m; E

  I = 4
3  sin sin2

4 0 8 1 0 01 1+ − +− −b ] ] _ ]g gl gi; E

  I = 4
3 8 2·

π b l
  I = 3π

  nðu, A = 4| I | 
    = 4|3π|
  \ A = 12π [kuhMk yuf{

7. 

 « y log y dx – x dy = 0 
 \ x dy = y log y dx

 \ logy y
dy

 = x
dx

 → çktLku çkksw Mktf÷Lk fhíkkt,

 \  logy y
dy#  = x

dx#

 \  log y
y dy
1

#  = x
dx#

 \  log

log

y
dy
d y^ h
#  dy = x

dx#
 \  log | log (y)| = log | x | + log | c |
 \  log | log y| = log | x · c |
 \  log y = x · c
 \  y = exc;
 su ykÃku÷ rðf÷ Mk{efhýLkku ÔÞkÃkf Wfu÷ Au.

8. 

 « Äkhku fu MkrËþ a  yu OX MkkÚku α {kÃkLkku,

 OY MkkÚku β {kÃkLkku yLku

 OZ MkkÚku γ {kÃkLkku ¾qýku çkLkkðu Au.

 \ α = β = γ

 x y
16 9 1
2 2

+ =

\ y2 = 9 x1 16
2

−d n

\ y2 = 16
9  (16 – x2)

\ y2 = 4
3 x16 2−

 ynª, a Lke rËfTfkuMkkRLk cos α, cos β, cos γ Au.

 \ cos2α + cos2β + cos2γ = 1

 \ 3 cos2α = 1

 \ cos2α = 3
1

 \ cos α = 
3
1

 \ cos β = cos γ = 
3
1

 a Lke rËfTfkuMkkRLk = 
3
1 , 

3
1 , 

3
1  Au.

9. 

 « A yLku B Lku òuzíke hu¾kLkk rËfTøkwýku¥kh 
 1 – 2, –2 – 3, 3 + 4 yÚkkoíkT –1, –5, 7 Au.
 B yLku C Lku òuzíke hu¾kLkk rËfTøkwýku¥kh 
 3 – 1, 8 + 2, –11 – 3 yÚkkoíkT 2, 10, –14 Au.
 MÃk»x Au fu, 
 AB yLku BC Lkk rËfTøkwýku¥kh Mk{«{ký{kt Au.
 ykÚke, AB yu BC Lku Mk{ktíkh yÚkðk MktÃkkíke Au; Ãkhtíkw AB 

yLku BC çktLku{kt B Mkk{kLÞ ®çkËw Au. 
 íkuÚke A, B, C Mk{hu¾ Au.

10. 

 « ynª, hu¾kLkk rËfTøkwýku¥kh, 
 a = –18, b = 12, c = –4

 a b c2 2 2+ +  = 324 144 16+ +
  = 484
  = 22
 hu¾kLke rËfTfkuMkkRLk l, m, n nkuÞ íkku,

 = 
a b c

a
2 2 2+ +

, 
a b c

b
2 2 2+ +

, 
a b c

c
2 2 2+ +

 = 22
18−

, 22
12 , 22

4−

 = 11
9−

, 11
6 , 11

2−

11. 

 « ÃkkMkkLku ºký ð¾ík VUfíkk fw÷ þõÞ Ãkrhýk{ku

 n = 216

 ykuAk{kt ykuAe yuf ð¾ík yÞwø{ MktÏÞk {¤u íkuLke Mkt¼kðLkk,

 ½xLkk A : ºkýuÞ ÃkkMkk WAk¤íkk ykuAk{kt ykuAe 

 yuf ð¾ík yÞwø{ MktÏÞk {¤u.

 A’ = ºkýuÞ ÃkkMkk Ãkh {¤íke MktÏÞk Þwø{ nkuÞ.

 \ r = 3 × 3 × 3
   = 27

 \ P(A’) = n
r

   = 216
27



 \ ºkýuÞ ÃkkMkk Ãkh {¤íke MktÏÞk yÞwø{ nkuÞ 

  íkuLke Mkt¼kðLkk P(A) = 1 – P(A’)

    = 1 – 216
27

    = 216
189  = 8

7

12. 

 « yuf {køkoËþof ÃkkMku «§çkUf Au. íku{kt MkíÞ/yMkíÞ «fkhLkk 

300 Mkh¤ íkÚkk 200 frXLk «§ku Au. çknwrðfÕÃke «fkhLkk 

500 Mkh¤ íkÚkk 400 frXLk «§ku Au. 

 MkíÞ/yMkíÞ «fkhLkk «§ku = 500

  çknwrðfÕÃk «fkhLkk «§ku = 900

 \ n = 1400

«§ku Mkh¤ frXLk fw÷

MkíÞ/yMkíÞ «fkhLkk «§ku 300 200 500

çknwrðõÕÃke «fkhLkk «§ku 500 400 900

800 600 1400

 ½xLkk A : «§ ÃkMktË fhíkkt çknwrðfÕÃk «fkhLkku «§ Au.

  A = çknwrðfÕÃk «fkhLkk fw÷ 900 «§ku Au.
 \ r = 900

 \ P(A) = 1400
900

   = 14
9

 ½xLkk B : «§ ÃkMktË fhíkkt íku Mkh¤ «§ nkuÞ

   B = MkíÞ/yMkíÞ «fkhLkk Mkh¤ 300 yLku 

  çknwrðfÕÃk «fkhLkk Mkh¤ 500 «§ku Au.

 \ r = 300 + 500
   = 800

 \ P(B) = 1400
800

   = 14
8

  A ∩ B = çknwrðfÕÃk «fkhLkk Mkh¤ «§ku
 \ r = 500

 \ P(A ∩ B) = 1400
500

   = 14
5

 \ þhíke Mkt¼kðLkk P(B | A) = P A
P A B+]
] g
g

   = 
14
9
14
5

 

   = 9
5

rð¼køk-B

13. 

 « ynª S = {(a, b) : a ≤ b2}

 Äkhku fu, (a, a) ∈ S , ∀ a ∈ R

 \ a ≤ a2 su þõÞ LkÚke.

 \ Äkhýk ¾kuxe Au.
 \ (a, a) ∉ S

 \ S yu Mððk[f LkÚke.

 WËknhý : ,3
1
3
1c m  {kxu 3

1
9
1

#  su þõÞ LkÚke.

  \ , S3
1
3
1
zb l

 Äkhku fu, (2, 5) ∈ S Ãkhtíkw (5, 2) ∉ S
 \ (5, 2) {kxu 5 ≤ 4 su þõÞ LkÚke.
 \ S yu Mktr{ík LkÚke.
 Äkhku fu, (a, b) ∈ S íkÚkk (b, c) ∈ S
 \ a ≤ b2 íkÚkk b < c2

 \ b2 ≤ c4

 \ a ≤ b2 ≤ c4

 \ a ≤ c4

 \ (a, c) ∉ S
 \ S yu ÃkhtÃkrhík LkÚke.
 yk{, MktçktÄ S yu Mððk[f LkÚke, Mktr{ík LkÚke, ÃkhtÃkrhík 

LkÚke.

14. 

 « A = 
3
1
1
2−= G

  \ A2 = A . A

   = 
3
1
1
2

3
1
1
2− −= =G G  = 

9 1
3 2

3 2
1 4

−
− −

+
− +

= G

   = 
8
5
5
3−= G

  nðu, A2 – 5A + 7I

   = 
8
5
5
3 5

3
1
1
2 7

1
0
0
1−

−
−

+= = =G G G

   = 
8
5
5
3

15
5

5
10

7
0
0
7−

+
− −

−
+= = =G G G

   = 
8 15 7
5 5 0

5 5 0
3 10 7

− +
− + +

− +
− +

= G

   = 
0
0

0
0

= G

   = O



15. 

 « AB = 
3
2
7
5
6
7
8
9

18 49
12 35

24 63
16 45

=
+
+

+
+

= = =G G G

 AB = 
67
47
87
61

= G

 |AB| = 
67
47
87
61

= G

   = (67)(61) – (87)(47)
   = 4087 – 4089
   = – 2 ≠ 0

 \ (AB)–1 Lkwt yÂMíkíð Au.

 ykÚke, adj (AB) = 
61
47

87
67−

−= G

  (AB)–1 = | |AB
1  adj AB

   = 2
1 61

47
87
67− −

−= G

  (AB)–1 = 2
61

2
47

2
87

2
67

−

−
> H  ... (1)

 → A–1 {u¤ððk {kxu,

  |A| = 
3
2
7
5

   = 15 – 14
   = 1 ≠ 0

  A–1 Lkwt yÂMíkíð Au.

  adj A = 
5
2

7
3−

−= G

     A–1 = | |A
1  adj A

     A–1 = 1
1 5

2
7
3−

−= G  

   = 5
2

7
3−

−= G

      |B| = 
6
7
8
9

   = 54 – 56
   = –2 ≠ 0

  B–1 Lkwt yÂMíkíð Au.

  adj B = 
9
7

8
6−

−= G

     B–1 = | |B
1  adj B

   = 2
1 9

7
8
6

−
−

−= G

  B–1  A–1 = 2
1 9

7
8
6

5
2

7
3

−
−

−
−

−= =G G

   = 2
1 45 16

35 12
63 24
49 18

− +
− −

− −
+

= G

   = 2
1 61

47
87
67

−
−

−= G

  B–1  A–1 = 2
61

2
47

2
87

2
67

−

−
> H  ... (2)

  Ãkrhýk{ 1 yLku 2 ÃkhÚke, (AB)–1 = B–1 A–1

16. 

 « Äkhku fu, u = (logx)x yLku v =  xlogx

 \ y = u + v

 nðu, çktLku çkksw x «íÞu rðf÷Lk fhíkkt,

  dx
dy

dx
du

dx
dv= +  ......... (1)

 ynª, u = (logx)x Lke

 çktLku çkksw log ÷uíkkt,

 log u = x log(logx)

 nðu, çktLku çkksw x «íÞu rðf÷Lk fhíkkt,

  \ u dx
du1  = x dx

d  log(logx) + log(logx) dx
d  x

   = ( )x xlogx log logx1
# +

  \ dx
du  = u ( )log x log logx1 +< F

    dx
du  = (logx)x ( )log x log logx1 +< F  ...... (2)

 nðu, v = xlogx Lke

 çktLku çkksw log ÷uíkkt,

 log v = log x . log x

 nðu, çktLku çkksw x «íÞu rðf÷Lk fhíkkt,

   v dx
dv1  = logx dx

d  logx + logx . dx
d  log x

    = logx × 1
x   +  log x × 1

x

 \ 1
v dx
dv  = 

2
x
logx

 \  dx
dv  = 

2v x
logx; E

 \  dx
dv  = xlogx x

logx2; E  ...... (3)

 Ãkrhýk{ (2) yLku (3) Lke ®f{ík Ãkrhýk{ 1 {kt {qfíkkt,

 \ dx
dy

 = (logx)x ( )log log logx x1 +< F  

+ xlogx x
logx2; E



   = (logx)x–1 + (logx)x . log(logx)

+ xlogx–1 [2log x]

 .( ) [ ( )] ( )dx
dy

logx logx log logx x logx1 2 logx x1 1–= + + −

17. 

 « f (x) = 
log
x
x

f  ‘(x) = 
log

x
x x· x

2

1 −
 

 = 
log
x

x1
2

−

f  ‘’(x) = 
log

x

x x x0 1 2x
4

2 1− − −_ ^ ]i h g

 = 
log

x
x x x x2 2

4

− − −_ i

f  ‘’(x) = 
log

x
x x x x2 2

4

− − +

 = 
log
x

x x x2 3
4

−

f  ‘’(x) = 
log
x
x2 3
3

−

 → {n¥k{ {qÕÞ {u¤ððk {kxu, 
   f  ‘(x) = 0

 \  
log
x

x1
2

−
 = 0

 \   1 – log x = 0
 \  log x = 1
 \  x = e

  f  ‘’(e) = 
log

e

e2 3e
3

−

 \ f  ‘’(e) = 
e
1
3

−
 < 0

  \ f  Lku x = e ykøk¤ {n¥k{ {qÕÞ {¤u Au.

18. 

 « P Lkku MÚkkLk MkrËþ = 2 a  + b

 Q Lkku MÚkkLk MkrËþ = a  – 3 b

 R yu PQ  Lkwt P íkhVÚke 1 : 2 økwýku¥kh{kt çkrnŠð¼ksLk 

fhu Au.

 R Lkku MÚkkLk MkrËþ

 = 
λ(Q Lkku MÚkkLk MkrËþ) + P Lkku MÚkkLk MkrËþ

λ + 1

 = 
a b a b

2
1 1

2
1 3 2

− +

− − + +] ]g g

 = a b a b
1

3 4 2− + + +

 R Lkku MÚkkLk MkrËþ = 3 a  + 5 b

 RQ Lkwt {æÞ®çkËw

   = 
R Lkku MÚkkLk MkrËþ + Q Lkku MÚkkLk MkrËþ

2

   = a b a b
2

3 5 3+ + −

   = 2 a  + b  = OP

   = P Lkku MÚkkLk MkrËþ

  \ P yu hu¾k¾tz RQ  Lkwt {æÞ®çkËw Au.

19. 

 « L : r  = (6 it  + 2 jt  + 2 kt ) + λ( it  – 2 jt  + 2 kt )

 M : ( r  = –4 it  – kt ) + µ(3 it  – 2 jt  – 2 kt )

 \ a1  = 6 it  + 2 jt  + 2 kt ; íkÚkk

  b1  = it  – 2 jt  + 2 kt

 yLku a2  = –4 it  – kt ; íkÚkk b2  = 3 it  – 2 jt  – 2 kt

 nðu, b1  × b2  = 
i j k
1
3

2
2
2
2

−
− −

t t t

     = 8 it  + 8 jt  + 4 kt

  b1  × b2  ≠ 0

 \ hu¾kyku AuËf yÚkðk rð»k{ík÷eÞ Au.

  | b1  × b2 | = 64 64 16+ +

   = 144
   = 12

  a2 – a1  = (–4 it  – kt ) – (6 it  + 2 jt  + 2 kt )
   = –10 it  – 2 jt  – 3 kt

 ( a2 – a1 ) · ( b1  × b2 )

  = (–10 it  – 2 jt  – 3 kt ) · (8 it  + 8 jt  + 4 kt )

  = –80 – 16 – 12

  = –108

  ≠ 0

 \ hu¾kyku rð»k{ík÷eÞ Au.

 çku rð»k{ík÷eÞ hu¾kyku ðå[uLkwt ÷½wík{ ytíkh,

   = 
b b

a a b b

1 2

2 1 1 2

#

$ #−_ _i i

   = 12
108−



   = 12
108

   = 9 yuf{

20. 

 « {ÞkoËk Mktnrík (2) Úke (4) îkhk h[kíkku þõÞ Wfu÷Lkku «Ëuþ 

ykf]rík{kt htøkeLk fhu÷ Au. ykÃkýu òuE þfeyu Aeyu fu, 

þõÞ Wfu÷Lkku «Ëuþ OABC Mker{ík Au. ykÚke ykÃkýu 

rþhku®çkËwLke heíkÚke ZLkwt {n¥k{ {qÕÞ þkuÄeþwt.

 «  rþhku®çkËwyku O, A, B yLku CLkk Þk{ yLkw¢{u (0, 0), (30, 

0), (20, 30), yLku (0, 50), Au. nðu, ykÃkýu yk Ëhuf ®çkËw 

ykøk¤ ZLke ®f{ík {u¤ðeyu.

þõÞ Wfu÷Lkk «ËuþLkkt 
rþhku®çkËwyku

Z = 4x + y Lkwt
Mktøkík {qÕÞ

(0, 0) 0
(30, 0) 120 → {n¥k{
(20, 30) 110
(0, 50) 50

10

60

20

70

30

80

40

90

50

10 20 40 50 60 70

3x + y = 90

(50,0)

x + y = 50
O

100

A(30,0)

B(20,30)

C(0,50)

30

 yk{, ®çkËw (0, 0) ykøk¤ Z Lkwt {n¥k{ {qÕÞ 120 {¤u Au.

21. 

 « ½xLkk E1 : ðe{k ftÃkLkeyu Mfqxh[k÷fLkku ðe{ku WíkkÞkuo
 ½xLkk E2 : fkh[k÷fLkku ðe{ku WíkkÞkuo
 ½xLkk E3 : xÙf-[k÷fLkku ðe{ku WíkkÞkuo.
 fw÷ = 2000 + 4000 + 6000
  = 12000

 \ P(E1) = 12000
2000  = 6

1

 \ P(E2) = 12000
4000  = 3

1

 \ P(E3) = 12000
6000  = 2

1

 ½xLkk A : ðe{kÄkhfku Ãkife íku{Lku yfM{kík ÚkkÞ.

 P(A | E1) = 100
1 , 

 P(A | E2) = 0.03 = 100
3 ,

 P(A | E3) = 0.15 = 100
15

 yfM{kík ÚkkÞ yLku íku Mfqxh[k÷f nkuÞ.

 \ P(E1 | A) = 
|

P A
P E P A E·1 1_

]
_i
g

i

 \ P(A) = P(E1) · P(A | E1) + P(E2) · P(A | E2)

+ P(E3) · P(A | E3)

   = 6
1  × 100

1  + 3
1  × 100

3  + 2
1  × 100

15

   = 600
1  + 100

1  + 200
15

   = 600
1 6 45+ +

   = 600
52

\ P(E1 | A) = 

600
52

6
1

100
1

#

  = 52
1

rð¼køk-C

22. 

 « ynª, F(x)  = 
cosx
sinx

sinx
cosx

0 0

0
0
1

−R

T

SSSSSSSS

V

X

WWWWWWWW

 \ F(x) . F(y) = 
cosx
sinx

sinx
cosx

cosy
siny

siny
cosy

0 0

0
0
1 0 0

0
0
1

− −R

T

SSSSSSSS

R

T

SSSSSSSS

V

X

WWWWWWWW

V

X

WWWWWWWW

 = 
cos sin sin
cos cos sin

cos sin sin cos
sin sin cos cos

cosx y x y
sinx y x y

x y x y
x y x y

0
0

0 0 0

0
0

0 0 0

0 0 0
0 0 0
0 0 1

− +
+ +

+ +

− − +
− + +

+ +

+ +
+ +
+ +

R

T

SSSSSSSS

V

X

WWWWWWWW

 = 
( )
( )

( )
( )

cos x y
sin x y

sin x y
cos x y

0 0

0
0
1

+
+

− +
+

R

T

SSSSSSSS

V

X

WWWWWWWW
 = F(x + y)
 yk{,  F(x) . F(y) = F(x + y)



23. 

 |A| = 1(15 – 1) + 2(–10 – 1) + 1(– 2 –3)
  = 14 – 22 – 5
  = – 13

 « adj A {u¤ððk {kxu,

 1 Lkku MknyðÞð A11 = (–1)2 
3
1
1
5

    = 1(15 – 1)
    = 14

 –2 Lkku MknyðÞð A12 = (–1)3 
2
1
1
5

−

    = (–1)(–10 – 1)
    = 11

 1 Lkku MknyðÞð A13 = (–1)4 
2
1
3
1

−

    = 1(–2 – 3)
    = – 5

 –2 Lkku MknyðÞð A21 = (–1)3 
2
1
1
5

−

    = (–1)(–10 – 1)
    = 11

 3 Lkku MknyðÞð  A22 = (–1)4 
1
1
1
5

    = 1(5 – 1)
    = 4

 1 Lkku MknyðÞð A23 = (–1)5 
1
1

2
1

−

    = (–1)(1 + 2)
    = – 3

 1 Lkku MknyðÞð  A31 = (–1)4 
2
3
1
1

−

    = 1(–2 – 3)
    = – 5

 1 Lkku MknyðÞð A32 = (–1)5 
1
2
1
1−

    = (–1)(1 + 2)
    = – 3

 5 Lkku MknyðÞð A33 = (–1)6 
1
2

2
3−

−

    = 1(3 – 4)
    = – 1

 adj A  = 
14
11
5

11
4
3

5
3
1− −

−
−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

 |adj A| = 
14
11
5

11
4
3

5
3
1− −

−
−
−

  = 14(–4 – 9) – 11(– 11 – 15) – 5(–33 + 20)
  = 14(– 13) – 11(– 26) – 5(– 13)
  = – 182 + 286 + 65
  = 169 ≠ 0

 \ (adj A)–1 Lkwt yÂMíkíð Au.

 \ (adj A)–1  = | |Aadj
1  adj (adj A)

 \ adj(adj A) = |A|n – 2 A
   = |A| A

   = [ ]13
1
2
1

2
3
1

1
1
5

− −
−R

T

SSSSSSSS

V

X

WWWWWWWW

  (adj A)–1  = ( )169
1 13

1
2
1

2
3
1

1
1
5

− −
−R

T

SSSSSSSS

V

X

WWWWWWWW

  (adj A)–1 = 
13
1

13
2

13
1

13
2

13
3

13
1

13
1

13
1

13
5

−

−

−

−

−

−

−

R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

 ... (1)

  A–1  = | |A
1  adj A

         = Aadj13
1−

         = 13
1
14
11
5

11
4
3

5
3
1

−

− −

−
−
−

R

T

SSSSSSSS

V

X

WWWWWWWW

 A–1  = 
13
14

13
11

13
5

13
11

13
4

13
3

13
5

13
3

13
1

−

−

−

−

R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

 adj (A–1) {u¤ððk {kxu,

 – 13
14  Lkku MknyðÞð A11 = (–1)2 13

4

13
3

13
3

13
1

−

    = (–1)2 169
4

169
9− −c m

    = 13
1−

 – 13
11  Lkku MknyðÞð A12 = (–1)3 13

11

13
5

13
3

13
1

−
 

    = (–1) 169
11

169
15− −c m

    = 169
26

13
2=

 13
5  Lkku MknyðÞð A13 = (–1)4 13

11

13
5

13
4

13
3

− −

    =  1 169
33

169
20− +c m



    = 169
13

13
1− = −

 – 13
11  Lkku MknyðÞð A21 = (–1)3 13

11

13
3

13
5

13
1

−

    =  (–1) 169
11

169
15− −c m

    = 169
26

13
2=

 – 13
4  Lkku MknyðÞð A22 = (–1)4 13

14

13
5

13
5

13
1

−

    = 1 169
14

169
25− −c m

    = 169
39

13
3− = −

 13
3  Lkku MknyðÞð A23 = (–1)5 13

14

13
5

13
11

13
3

− −

    = (–1) 169
42

169
55− +c m

    = 169
13

13
1− = −

 13
5 Lkku MknyðÞð A31 = (–1)4 13

11

13
4

13
5

13
3

−

−

    = 1 169
33

169
20− +c m

    = 169
13

13
1− = −

 13
3 Lkku MknyðÞð A32 = (–1)5 13

14

13
11

13
5

13
3

−

−

    = –1 169
42

169
55− +c m

    = 169
13

13
1− = −

 13
1 Lkku MknyðÞð A33 = (–1)6 13

14

13
11

13
11

13
4

−

−

−

−

    = 1 169
56

169
121−c m

    = 169
65

13
5− = −

  adj (A–1) = 
13
1

13
2

13
1

13
2

13
3

13
1

13
1

13
1

13
5

−

−

−

−

−

−

−

R

T

SSSSSSSSSSS

V

X

WWWWWWWWWWW

 ... (2)

  Ãkrhýk{ (1) yLku (2) ÃkhÚke, (adj A)–1 = adj (A–1)

24. 

 « Äkhku fu, x = tan θ,

   \ θ = tan–1x , θ ∈ ,2 2
π π−c m

 \ y = tan–1 

tan
tan tan
1 3
3

2

3

θ
θ θ

−
−e o

   = tan–1 (tan3θ)

 → ynª, x
3
1

3
1< <

−

  \ tan 6
π −c m  < tanθ < tan 6

π 

  \ 6
π −

 < θ < 6
π 

  \ 2
π −

 < 3θ < 2
π 

  3θ ∈ ,2 2
π π−b l  ... (1)

 \ y = tan–1 (tan3θ)  ( Ãkrhýk{ (1) ÃkhÚke)
   = 3θ 
 \ y = 3tan–1x

  x «íÞu rðf÷Lk fhíkkt,

   dx
dy

dx
d tan x3 1= −

 \ dx
dy

x1
3
2=

+

25. 

 « ynª, f (x) = 2x3 – 15x2 + 36x + 1
\ f ‘(x) = 6x2 – 30x + 36
  = 6(x – 2) (x – 3)
nðu, f ‘(x) = 0 ÷uíkkt, x = 2 yÚkðk x = 3 {¤u.
 f ‘’(x) = 12x – 30
nðu, ykÃkýu x Lke yk ®f{íkk u ykøk¤ rðÄuÞ f Lkkt 
{qÕÞku {u¤ðeþwt. íkËwÃkhktík (1, 5) Lkkt ytíÞ®çkËwyku ykøk¤ 
Ãký rðÄuÞ f Lkkt {qÕÞku {u¤ðeþu. 
yux÷u fu x = 1, x = 2, x = 3 íkÚkk x = 5 ykøk¤ rðÄuÞLkkt 
{qÕÞku {u¤ðeþwt. ykÚke,
f (1) = 2(1)3 – 15(1)2 + 36(1) + 1 = 24
f (2) = 2(2)3 – 15(2)2 + 36(2) + 1 = 29
f (3) = 2(3)3 – 15(3)2 + 36(3) + 1 = 28
f (5) = 2(5)3 – 15(5)2 + 36(5) + 1 = 56

ykÚke, ykÃkýu fne þfeyu rðÄuÞ f Lku x ∈ (1, 5) 
{kt x = 5 ykøk¤ ðirïf {n¥k{ {qÕÞ 56 Au yLku 
x = 1 ykøk¤ ðirïf LÞqLkík{ {qÕÞ 24 Au.



26.

 « # tan x3  dx
  tan x = t3 ÷uíkkt,
 \ sec2 x dx = 3t2 dt

 \ dx = 
t

t dt
1
3

6

2

+

 = #
t

t t
1
3 ·

6

2

+
 dt

 = #
t t t

t t dt
1 1
3 ·

2 6 2

2

+ − +^ ^h h
 nðu,  t2 = u ÷uíkkt,
  2t dt = du

 \ t dt = du2

 = 
u u u

u

1 1

3 du

2
2

+ − −] ^g h#

 = 2
3  

u u u
u du

1 12+ − +] ^g h#

 
u u u

u
1 12+ − +] ^g h  = A

u 1+  + B C
u u

u
12 − +

+

 \ u = A(u2 – u + 1) + (Bu + C) (u + 1)
 → u = – 1 ÷uíkkt,
  – 1 = 5A(1 + 1 + 1)

  A = 3
1−

 → u = 0 ÷uíkkt,
  0 = A + C

  C = – A = 3
1

 → u = 1 ÷uíkkt,
  1 = A + 2B + 2C

  1 = 3
1−  + 2B + 3

2

  1 = 3
1  + 2B

 \ 3
2  = 2B

 \ B = 3
1

 2
3

u u u
u

1 12+ − +] ^g h#  dx

  = 2
3

u u u

u
1 1

3
1

2
3
1

3
1

+ +
− +

+−

f p#  dx

  = 2
1−  u 1

1
+#  du + 2

1
u u

u
1

1
2 − +

+#  dx

  = 2
1−  u 1

1
+#  du + 4

1
u u

u
1

2 2
2 − +

+#  dx

  = 2
1−  u 1

1
+#  du + 4

1
u u
u

1
2 1 3
2 − +

− +] g#  dx

  = 2
1

u 1
1
+#  + 4

1 #
u u

u
1

2 1
2 − +

−
 du 

+ 4
3

u u 1
1

2 − +
#  dx

  = 2
1

u 1
1
+#  du + 4

1 #
u u

u
1

2 1
2 − +

−
 du 

+ 4
3

u u
1

2
4
1

4
3− + +

#  dx

  = 2
1

u 1
1
+#  du + 4

1 #
u u

u
1

2 1
2 − +

−
 dx

+ 4
3

u

1

2
1 2

2
3 2

− +` aj k
#  dx

  = 2
1  log | u + 1| + 4

1  log | u2 – u + 1|

+ 4
3 tan

u1

2
3

1

2
3
2
1−

−
J

L

KKKKKKK

J

L

KKKKKKK

N

P

OOOOOOO

N

P

OOOOOOO
 + c

  = 2
1  log | t2 + 1| + 4

1  log | t4 – t2 + 1|

+ 2
3

 tan–1 t
3

2 12 −f p  + c

  = 2
1  log tan x 13

2
+a] g k  

+ 4
1  log tan tanx x 13

4
3
2

− +] ]g g

+ 2
3

 tan–1 tan x
3

2 13
2

−f ] g p  + c

27. 

 « cos sinx x
y y x

y+c cm m( 2  y dx

 = sin cosy x
y x x

y−c cm m( 2  x dy

 \ dx
dy

 = 
sin cos

cos sin

y x

x y
x
y

x
y

x
y

x
y

x
y

−

+

`
`

`
`

j
j

j
j%

% /
/

 \ F(x, y) = 
sin cos

cos sin

y x

x y
x
y

x
y

x
y

x
y

x
y

−

+

`
`

`
`

j
j

j
j%

% /
/

  x = λx, y = λy ÷uíkkt,

 \ F(λx, λy) = 
sin cos

cos sin

y x

x y
x
y

x
y

x
y

x
y

x
y

λ λ

λ λ

λ
λ

−

+

λ
λ

λ
λ

λ
λ

λ
λ

a
a

a
a

k
k

k
k%

% /
/

    = 
sin cos

cos sin

y x

x y
x
y

x
y

x
y

x
y

x
y

λ

λ

−

+

`
`

`
`

j
j

j
j%

% /
/

 \ F(λx, λy) = λ0 F(x, y)

 su þqLÞ ½kíkðk¤wt Mk{Ãkrh{kýeÞ rðÄuÞ Au.

 ykÚke, ykÃku÷ Mk{efhý yu Mk{Ãkrh{kýeÞ rðf÷ 



  Mk{efhý Au.

 \ dx
dy

 = 
sin cos

cos sin

y x

x y
x
y

x
y

x
y

x
y

x
y

−

+

`
`

`
`

j
j

j
j%

% /
/

 \ dx
dy

 = x
x

sin cos

cos sin

x
y x

y

x
y

x
y

x
y

x
y

x
y

−

+`

`

`

`

`j

j

j

j

j%

' 1

/

 \ dx
dy

 = 
sin cos

cos sin

x
y

x
y

x
y

x
y

x
y

x
y

x
y2

−

+`
`
`
`
`

`
`j

j
j
j
j

j
j

 ... (1)

 nðu, x
y

 = v ykËuþ ÷uíkkt,

 \ y = vx

 → x «íÞu rðf÷Lk fhíkkt,

 \ dx
dy

 = v + x dx
dv

  → yk ®f{íkku Ãkrhýk{ (1) {kt {qfíkkt,

 \ v + x dx
dv  = sin cos

cos sin
v v v
v v v v2

−
+

 \ x dx
dv  = sin cos

cos sin
v v v
v v v v2

−
+

 – v

 \ x dx
dv  = sin cos

cos sin sin cos
v v v

v v v v v v v v2 2

−
+ − +

 \ x dx
dv  = sin cos

cos
v v v

v v2
−

 \ cos
sin cos
v v

v v v−b l  dv = 2 x
dx

 \ tan v v
1−b l  dv = 2 x

dx

 → çktLku çkksw Mktf÷Lk fhíkkt,

 \ tan v dv#  – v
dv#  = 2 x

dx#
 \ log | sec v | – log | v | = 2 log | x | + log | c’ |

 \ log v
sev v  = log | x2c’ |

 \ secv
v  = x2c’

 \ sec v = x2 v · c’

 \ v = x
y

 Ãkhík {qfíkkt,

 \ sec · x
y

 = x
y

 x2 c’

 \ sec x
y

 = xy c’

 \ 'c
1  = 

sec

xy

x
y

 \ c = xy cos x
yc m  ßÞkt, c = 'c

1 ;

 su ykÃku÷ rðf÷ Mk{efhýLkku ÔÞkÃkf Wfu÷ Au.


