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«.–1 (y) (1) 0 < q < 
p
2

 {txu Ët. fhtu fu 

lim
q ® 0

 

Sinq
q

 = 1 2

(2) lim
h ® 0

 
a

h

h - 1
 = log

e
a Ët. fhtu. (a Î R+ – {1}) 2

(ƒ) „{u ‚u ƒu „ýtu : 4

(1) lim
h ® 0

 

( ) ( )a h Sin a h a Sin a

h

+ + -2 2

(2) lim
x®p

4

 

2

4 2

- -
-

Cos x Sin x

x( )p

(3) lim
x ® 0

 

( ) ( )1 1
2

+ - +mx nx

x

n m

(f) (1) lim
x ® 1

2

 

Sin x

x

- -

-

1

6
2 1

p

2

(2) „{u ‚u ƒu „ýtu. (sYhe „ý‚he fhðe) 2

(i) lim
n ® ¥

 nr2 tan 
p
n

(ii) a
n
 = 

1

n
 , n Î N {txu " n, n ³ m, m, n Î N

Þ |a
n
 – 0| < e {txu e = 0.01 {txu m ™wk LÞw™‚{ {qÕÞ þtuÄtu.

(iii) 2.123123123 ... ™u 

p

q
 MðY…{tk Œþtoðtu.

(z) (1) ÔÞtÏÞt™t ytÄthu 

d

dx
 

sinxd i þtuÄtu. 2

(2) òu f(x) = e x- 4log  ‚tu f '(x) þtuÄtu. 1

«.–2 (y) (1) òu rðÄuÞ f : (a, b) ® R ÔÞtÏÞtrÞ‚ ntuÞ ‚Útt x Î (a, b) {txu f rðf÷™eÞ ntuÞ ‚tu f yu

x yt„¤ Ë‚‚ …ý Au ‚Útt yt …rhýt{™wk «‚eÞ ËíÞ ™Úte. ‚u{ ƒ‚tðtu.       2

(2) (i) «[÷ rðÄuÞ™t rðf÷™™tu r™Þ{ sýtðtu. 1

(ii) M…þof y™u yr¼÷kƒ™e ÷kƒtE yk„u™t Ëqºt ÷¾tu. 1
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(ƒ) „{u ‚u ƒu „ýtu. 4

(1) y = tan–1 
1

1

1

2-
+

F
HG

I
KJ

Cos x

Cos x
 ‚tu 

dy

dx
 þtuÄtu ßÞtk p < x < 2p

(2) siny = x sin (a + y) ‚tu 

dy

dx
 = 

Sin a y

Sin a

2 ( )+
 Ët. fhtu.

(3) xy = yx ‚tu 

dy

dx
 þtuÄtu.

(f) {tøÞt «{týu ftuE…ý ƒu „ýtu. 4

(1) 5 {exh ÷tkƒe Ëeze rŒðt÷™u yzfe™u xufðu÷e Au. ‚u™t W…h™tu Auztu 3 {exh/ ËUfLz sux÷t ðu„Úte

™e[u Ëhfðt ÷t„u Au. ‚tu ‚u™tu s{e™™u yxfe hnu÷tu Auztu rŒðt÷Úte 3 {exh Œqh ntuÞ íÞthu ‚u

fux÷t ðu„Úte Ëhf‚tu nþu ?

(2) x2 – y2 = a2 ‚Útt x2 + y2 = a2 ðå[u™t ¾qýt™wk hurzÞ™ {t… þtuÄtu.

(3) su ®ƒŒw yt„¤™tu M…þof (3, 0) ‚Útt (4, 1) ™u òuz‚e hu¾t™u Ë{tk‚h ƒ™u ‚uðwk ®ƒŒw

y = (x – 3)2 …h þtuÄtu.

(4) ƒuu Ä™ ðtM‚rðf ËkÏÞtytu yuðe þtuÄtu, su™tu Ëhðt¤tu 60 ntuÞ ‚Útt yuf ËkÏÞt ‚Útt ƒeS™t

Ä™™tu „wýtfth {n¥t{ ÚttÞ.

(z) {tøÞt «{týu „ýtu. 3

(i) Ët. fhtu fu x > 0 {txu log x ðÄ‚wk rðÄuÞ Au.

(ii) Ët. fhtu fu f(x) = x3 ™u x Î [–1, 1] {tk ftuE MÚtt™eÞ {n¥t{ fu LÞq™‚{ {qÕÞ ™Úte.

(iii) Wæðo rŒþt{tk VUfu÷t …ÚÚth™e þYyt‚™e Íz… 34.3 {exh / ËufLz Au ‚Útt S = 34.3 t – 4.9 t2 Au.

…ÚÚthu «tÃ‚ fhu÷e {n¥t{ Ÿ[tE þtuÄtu.

«.–3 (y) (1) ¾kzþ : Ëkf÷™™tu r™Þ{ ÷¾tu y™u Ët. fhtu. 2

yÚtðt

(1) ò cosec x d x = log |cosec x – cot x| + c

= log tan
x

2
 + C.

(2) f yu [0, a] …h Ë‚‚ ntuÞ ‚tu Ët. fhtu fu

o

azf(x) dx = 
o

azf(a–x) dx 2

(ƒ) „{u ‚u ƒu™t Ëkfr÷‚tu {u¤ðtu. 4

(1) ò 
log

( log )

x

x1 2+
 dx (2) ò 

2 3

4 92

x

x x

+
+ +

 dx
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(3) ò 
x

x

2

4 1+  dx

(f) ™e[u™t{tkÚte „{u ‚u ƒu „ýtu. 4

(1)
a

bz sin x dx ™u Ëhðt¤t™t ÷ûtY…u {u¤ðtu.

(2)
0

2
p

z 
Sin x Cos x

Sin x1 4+  dx

(3)
0

1

pz +
x Sin x

Sin x
 dx

(z) (1) Ëqºt ò ex [ f(x) + f '(x)] dx ™e {ŒŒÚte ò excosxdx {u¤ðtu. 2

(2) ò tan x dx = log |sec x| + C 1

«.–4 (A) „{u ‚u ƒu „ýtu. 4

(1) Wfu÷tu : 

dy

dx
 = (9x + y + 5)2

(2) ƒhV™tu yuf xwfztu ftuE…ý Ë{Þu ‚u™t sÚÚtt™t Ë{«{tý{tk …e„¤u Au. òu ƒhV™tu yzÄtu sÚÚttu

30 r{r™x{tk …e„¤‚tu ntuÞ ‚tu Ëtrƒ‚ fhtu fu {q¤ Ë{ÞÚte 90 r{r™x ƒtŒ ƒhV™t {q¤ sÚÚtt™tu

1

8
 ¼t„ ƒtfe hnuþu.

(3) (x sin 
y

x
 – y cos 

y

x
) dx + x cos 

y

x
 dy = 0

™tu ÔÞt…f Wfu÷ þtuÄtu.

(b) „{u ‚u ƒu „ýtu. 4

(1) su™tu yÄoþe»toftuý™e a ntuÞ y™u ytÄth™t ð‚wo¤™e rºtßÞt r ntuÞ yuðt Ë{þkfw™wk ½™V¤ þtuÄtu.

(2) y = 2x + 1 y™u y = x2 + 1 ðå[u™t «Œuþ™wk ½™V¤ þtuÄtu.

(3) x2 + y2 = 64 y™u y2 = 12x ðå[u™t ¼t„™wk ½™V¤ þtuÄtu.

(c) „{u ‚u ƒu™t sðtƒ yt…tu. 4

(1) E (x) = 5, 6x = 3, V (x) = 9 ‚tu E (x2), E (3x + 2)2 V (2 – 3x) þtuÄtu.

(2) yuf «fth™t ‚tð™t E÷ts {txu W…Þtu„{tk ÷uðt‚e Œðt™e ŒŒeo™u Út‚e «r‚r¢Þt™e Ëk¼tð™t

p Au. 4 ŒŒeo ytu™u yt Œðt yt…ðt{tk ytðe. òu ƒu ŒŒeo™u yt Œðt™e «r‚r¢Þt ÚttÞ ‚u™e Ëk¼tð™t

8

27
 ‚tu P þtuÄtu.

(3) yuf …tËt™e h[™t yuðe Au fu ‚u™u WAt¤‚t {¤‚e ƒtsw …h™t …qýtof™e Ëk¼tð™t ‚u ƒtsw …h™t

…qýtof™t «{tý{tk Au yt …tËt™u WAt¤ðtÚte {¤‚t r™ŒþtoðftþÚte U …h x ™e[u {wsƒ

ÔÞtÏÞtrÞ‚ Au.
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X (u) = –2 u = 1, 2

= 4 u = 3, 4 ‚tu X ™wk Ëk¼tð™t rð‚hý þtuÄtu.

= 8 u = 5,6

(d) (1) zet [log sin t + cot t] dt þtuÄtu. 1

(2) Ëwhu¾ rðf÷ Ë{e.™wk ÔÞt…f MðY… Ë{òðtu. 1

(3) rðf÷ Ë{e.™t W…Þtu„ sýtðtu. 1

«.–5 (y) (1) ºtý ½x™tytu {txu Ëk¼tð™t™tu Ëhðt¤t™tu r™Þ{ ÷¾tu y™u Ëtrƒ‚ fhtu. 2

yÚtðt

Ë{Ëk¼tðe ½x™t yux÷u þwk ? «[r÷‚ Ëkfu‚ «{týu Ëtrƒ‚ fhtu fu ½x™t A {ttxu P(A) = 
r

n

ßÞtk 0 £ r n.

(2) òu A y™u B …hM…h r™h…uût ½x™tytu ntuÞ ‚tu Ëtrƒ‚ fhtu fu A' y™u B' …ý r™h…uût ½x™tytu

Au. ‚Útt A y™u B' …ý r™h…uût Au.      2

(ƒ) „{u ‚u ƒu „ýtu. 4

(1) 4 …wÁ»ttu y™u 4 †eytu ÞtŒÂåAf he‚ yuf nhtu¤{tk ƒuËu Au. (i) 4 †eytu yuf ËtÚtu ƒuXe ntuÞ

y™u (ii) ftuE…ý ƒu †eytu yuf ËtÚtu ƒuXe ™ ntuÞ ‚u ½x™t™e Ëk¼tð™t þtuÄtu.

(2) òu ½x™tytu A y™u B {txu P (A È B) = 0.9, P (A Ç B') = 0.4, P (A' Ç B) = 0.3

‚tu P (A) y™u P (A' È B') þtuÄtu.

(3) òu P (C) = P (D) = P (E) = 1 ntuÞ ‚tu ƒ‚tðtu fu P (C Ç D Ç E) = 1

(f) (1) A, B y™u C r™h…uût ½x™tytu Au. òu P (A) = 2, P (B) = 4, P (C) = 0.4 ntuÞ ‚tu

P (A È B È C) y™u P (A Ç B Ç C) þtuÄtu.       2

(2) (i) [th …ºttu™u [th Ëh™t{tðt¤t fðh{tk {qf‚tk ƒÄt s …ºttu Ët[t fðh{tk ™ {wftÞu÷ ntuÞ

‚u ½x™t™e Ëk¼tð™t þtuÄtu.       1

(ii) Ëtrƒ‚ fhtu fu P (A’/ B) = 1 – P (A / B) 1

(z) (1) «{trý‚ [r÷‚ ®ƒŒw ftu™u fnu Au ? 1

(2) yütufe ËkÏÞt (216.34)
8
 ™u Œþtufe MðY…{tk ÷¾tu. 2



5

„rý‚ – 2 (051)        «&™…ºt–1

«.–1 (y)

lim
q ® o  

Sinq
q

 = 1

Ëtrƒr‚ : yt…ýu òýeyu Aeyu fu, sin q < q < tan q, 0 < q < 
p
2

\ 1 < 
q

qSin  < 
1

cosq  (sin q ¹ 0 fthýfu q ¹ 0)

\ cos q < 
Sinq

q
 < 1

lim
q ® +o  cos q £ lim

q ® +0  
sinq

q
 £ lim

q ® +o  1

[fthý fu yt…ýu yð÷tuf™ fhu÷ Au fu a ™t rArÿ‚ Ëtr{ÃÞ{tk «íÞuf x {txu f (x) < g (x) ‚tu

lim
x a®

 f(x) £ lim
x a®

 g(x) ‚Útt 0 < q < 
p
2

 ntuðtÚte {tºt s{ýe ƒtsw™t ÷ût™e s ðt‚ ÚtE þfu.]

nðu 

lim
x a®

 k = k ntuðtÚte 

lim
q ® +0

 1 = 1

ð¤e, cos rðÄuÞ Ë‚‚ ntuðtÚte 

lim
q ® +0

 cos q = cos 0 = 1

1 £ lim
q ® +0

 
sinq

q
 £ 1 \ lim

q ® +0
 
sinq

q
 = 1

òu q < 0 ntuÞ ‚tu q = – a ÷u‚tk,  q ® 0– ‚tu a ® 0 +

lim
q ® -0  

sinq
q

 = lim
a ® +0  

sin ( )-
-

a
a  = lim

a ® +0
 
sina

a
  = 1

\ lim
q ® 0  

sinq
q

 = 1

(2) lim
h ® 0  

a

h

h - 1
 = log

e
a

Äthtufu ah – 1 = x

\ ah = 1 + x

ytÚte 

lim
h ® 0  ah = ao = 1

yt{ 

lim
h ® 0  x = lim

h ® 0  (ah – 1) = 0

yt{ h ® 0 ‚tu x ® 0 ÷¾e þftÞ

lim
h ® 0  

a

h

h - 1
= lim

x ® 0
 

x

xalog ( )1+

= lim
x ® 0

 
1

1
1

x
xalog ( )+
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= 
1

1
0

1

lim log ( )
x

a
xx

®
+

 = 
1

1
0

log lim ( )a
x

xx
®

1

+
F
HG

I
KJ

    (Q ËkÞturs‚ rðÄuÞ™wk ÷ût)

= 
1

loga e

= log
e
a (Q ytÄth …rhð‚o™)

(ƒ) „{u ‚u ƒu „ýtu.

(1) lim
x® p

6
 

1
3

6

-

-

tanx

xp

= lim
x® p

6
 
tan tanp

p
6

6

-

-

x

x

= lim
x® p

6
 

sin

cos

sin
cos

p

p

p

6

6

6

-

-

x
x

x

 = lim
x® p

6
 

sin ( )

( ) . cos . cos

p

p p
6

6 6

-

-

x

x x

= 
1

3 2/
 lim

( )p
6 0- ®x  

sin p

p
6

6

-

-

x

x

e j
 . lim

x® p
6
 

1

cosx

= 
2

3
 (1) 

1
3

2
 = 43

(2) lim
x® p

4
  

2

4
2

- -
-

cos sinx x

x pb g

= lim
x® p

4
 

2 2
1
2

1
2

4
2

- +F
HG

I
KJ

-

cos sinx x

x pb g cos 
p
4

 = 
1

2

sin p4 = 
1

2

= lim
x® p

4
 

2 1 4 4

4
2

- +

-

cos cos sin sinx x

x

p p

pb g
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= lim
x® p

4
 

2 1 4

16 4
2

- -

-

cos x

x

p

p

e j
Äthtufu x – p4  = 0

= lim
q ® 0

 
2 1

16 2

- cos

.

q
q

x ® p
4  Þ q Þ 0

= lim
q ® 0

 
2 2 2

16 4
4

2

2

. sin q

q
e j
F
HG
I
KJ

sinq

q
2

2

2F
HGG

I
KJJ = 

sin2

2
2

4

q

q

= 
1

16 2
 lim

sin
q

q

q
2

2

2

2

2®

F
HGG

I
KJJ (ËkÞtuS‚ rðÄuÞ™wk ÷ût)

= 
1

16 2
 (1)2

= 
1

16 2

(3) lim
x® 0 

( ) ( )1 1
2

+ + +mx nx

x

n m

 ; m, n Î N

lim
x® 0 

( ) ( )1 1
2

+ - +mx nx

x

n m

= 

lim
........

.......x

n n n
n
n n

m m m
m
m m

mx mx mx

nx nx nx

x

®

+ + + +

- + + + +0

0 1 2

2

0 1 2

2

2

chch chb g chb g
chch chbg chbg

= 

lim
........ .

.......x

n n
n
n n n

m m
m
m m m

m x m x m x

n x n x n x

x

®

+ + +

- + + +0

2
2 2

3
3 3

2
2 2

3
3 3

2

ch ch chc h
ch ch ch

Q 0 0 1 11n m n mmx nmx nxchch ch chd i= = =&

= lim
x®0

 2
2

3
3 2n n

n
n n nm m x m xch ch ch+ + + -......

– lim
x® 0

 2
2

3
3 2m m

m
m m mn n x n xch ch ch+ + + -.....

= 2
2 0 0n mch + + +.....  – 2

2 0 0m nch + + +......
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= 
n n( )- 1

2
 m2 – 

m m( )- 1

2
 n2

= 
mn

2
 [(n – 1) m – (m – 1) n] = 

mn n m( )-
2

(f) (1) lim
x® 2  

sin /- -
-

1 6

2 1

x

x

p

sin–1 x – p / 6 = q Äthtu

\ x = sin p q/ 6+b g
x ® 1

2 ‚u{ q ® 0

= lim
q ®0

 
q

p q2 6 1sin + -e j

= lim
q ®0

 
q

p q p q2 6 6 1(sin cos cos / sin )+ -
= lim

q ®0
 

q
q q3 1sin cos- -b g

= lim
q ®0 

q
q qcos sin+ -3 1 = lim

q ®0
 

q
q q q2 2 3 2 2sin cos sin-

= lim
q ®0 

q
q q q3 2
2 2

2 2. sin cos sin /- 2

= lim
q ®0 

q
q
/

sin /

2

2 – lim
q ®0 

1

3
2 2

cos sin
q q-  = 1 3./

(2) „{u ‚u ƒu „ýtu

(i) lim
n®¥  nr2 tan 

p
n

= lim
n®¥  nr2 

tan /

/

p
p

n

n
 

p
n

 = pr2

(ii) |an – 0|< e

Þ 
1

n
 < e

Þ n > 1/ e

\ m = 
1

1
e

+LNM
O
QP = 

1

0 01
1

.
+L

NM
O
QP = 101 ÷E þftÞ.
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(iii) 2.123 123 123 ...

= 2 + {0.123 + 0.000123 + 0.000000123 + ....}

= 2 + 
a

r1-
RST

UVW

= 2 + 
0 123

1 0 001

.

.-
RST

UVW = 2 + 
123

999
 = 

1998 123

999

+
      [Q S = 

a

r1-
 a = 0.123 r = 0.001]

= 
2121

999

= 
707

333

(z) f(x) = sin x

f '(x)= lim
t x®  

f t f x

t x

( ) ( )-
- = lim

t x®
 

sin sint x

t x

-
-

= lim
t x®

 
sin sin

sin sin

t x

t x t x

-
- +b gd i

= lim
t x®

 
2

2 2
cos sin

sin sin

t x t x

t x t x

+F
H

I
K

-F
H

I
K

- +b gd i

= lim
t x®

 

cos .
sin

sin sin

t x
t x

t x

t x

+F
H

I
K

-F
H

I
K

-F
H

I
K

+

2
2

2

d i

= 
cos .

sin sin

x

x x

1

+d i = 
cos

sin

x

x2

(2) f(x) = e–4logx

f(x) = elog x–4

f(x) = x–4

\ f '(x) = – 4 x–5 = 
- 4

5x

«.–2 (y) (1) …t™ ™kƒh 54 «{uÞ – 1 (xuõË {wsƒ)

(2) (i) xuõËƒwf™t …t™ ™kƒh – 76 {wsƒ
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(ii) M…þof™e ÷kƒtE = 
y

m
1

m2 1+

yr¼÷kƒ™e ÷kƒtE = |y
1
| m2 1+ ßÞtk m = 

dy

dx
F
HG
I
KJ (x1

, y
1
)

(ƒ) (i) y = tan–1 
1

1

1

2-
+

F
HG

I
KJ

cos

cos

x

x
 ‚tu 

dy

dx
 þtuÄtu.

\ y = tan–1 tan2
1
2

2
xe j

\ y = tan–1 - tanx
2e j (Q p < x < 2 p Þ  

p
2

 < x2 < p)

\ y = – tan–1 tanx
2e j

\ y = – x2 ™wk x ™e Ët…uût rðf÷™ fh‚tk

\
dy

dx
 = - 1

2

(ii) sin y = x sin (a + y) ™wk x ™e Ët…uût rðf÷™ fh‚t

\ cos y 
dy

dx
 = x 

d

dx
 (sin (a + y)) + sin (a + y) 

d

dx
 (x)

\ cos y 
dy

dx
 = x cos (a + y) 

dy

dx
 + sin (a + y)

\
dy

dx
 = 

sin ( )

cos cos ( )

a y

y x a y

+
- +

\

dy

dx
 = 

sin ( )

cos
sin

sin ( )
cos ( )

a y

y
y

a y
a y

+

-
+

+
 (Q x = 

sin
sin ( )

y
a y+ )

dy

dx
 = 

sin ( )

sin ( )

2 a y

a y y

+
+ -

\

dy

dx
 = 

sin ( )

sin

2 a y

a

+

(iii) xy = yx ‚tu 

dy

dx
 þtuÄtu.

\ y log x = x. log y (\ ƒk™u ƒtsw log ÷u‚tk)

\ y 
d

dx
 (log x) + log x 

d

dx
 (y) = x 

d

dx
 (log y) + log y 

d

dx
 (x)
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\
y

x
 + log x 

dy

dx
 = 

x

y 
dy

dx
 + log y

\
dy

dx
 (log – 

x

y
) = log y – 

y

x

\
dy

dx
 = 

y x y y

x y x x

( log )

( log )

-
-

«.–2 (f)

(1) Ätuhtufu Ëeze AB = 5

   OA = y

   OB = x Au.

D AOB ftxftuý ntuðtÚte

x2 + y2 = 25 ... (1) Ë{e (1) ™wk x ™e Ët…uût rðf÷™ fhh‚tk

2x 
dx

dt
 + 2y 

dy

dt
 = 0

\
dx

dt
 = 

-y

x
 
dy

dt
... (2)

Ë{e (1) ßÞtk x = 3 {qf‚tk y2 = 25 – 9 = 16

\ y = 4 (y > 0)

® x = 3, y = 4 
dy

dt
 = –3 ™e ®f{‚ Ë{e (2) {tk {qf‚tk

dx

dt
 = 

-4

3
 3 = 4 {exh / ËufLz

\ ™e[u™tu Auztu 4 {exh / ËufLz™t Œhu ðÄu Au.

(2) x2 – y2 = a2 y™u x2 + y2 = a2 ð¢tu™u Ëh¾tð‚tk

\ x2 – y2 = x2 + y2

\ 2y2 = 0

\ y = 0 Þ x2 + y2 = a2

\ x2 = a2

\ x = + a

® òu (a, 0) ®ƒŒwytu ƒkL™u ð¢™t Zt¤

2x – 2y 
dy

dx
 = 0 2x + 2y 

dy

dx
 = 0

\ 
dy

dx
 = 

x

y
\ 

dy

dx
 = – 

x

y

\ m
1
 = 

dy

dx
 (a, o) yþõÞ m

2
 = 

dy

dx
 (a, o) yþõÞ

0 x B
x

5
y

A

y
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\ (a, 0) ®ƒŒwytu ƒkÒtu ð¢ y yût™u Ë{tkL‚h ntuðtÚte ƒkÒtu ðå[u™tu ftuý q = 0 ƒ™u.

® ‚u s he‚u (–a, o) ®ƒŒwyu …ý ƒkÒtu ð¢ðå[u™tu ftuý q = 0 ƒ™u.

(3) A (3, 0) y™u B (4, 1) ®ƒŒw{tkÚte …Ëth Út‚e hu¾t™tu

Zt¤ m = 
y y
x x

1 2

1 2

-
-  = 

0 1
3 4

-
-  = 1 ƒ™u.

\ y = (x – 3)2 ™wk x ™e Ët…uût rðf÷™ fh‚t

dy

dx
 = 2 (x – 3) (x = 

7

2
 Þ y = (x – 3)2)

\ 1 = 2 (x – 3)      = (
7

2
 – 3)2

\ 2x = 1 + 6 = 7    y = 
1

4

x = 
7

2
 \ {t„u÷ ®ƒŒw (x, y) = 

7

2

1

4
,FHG
I
KJ ƒk™u.

(c) (4) Äthtufu yuf Ä™ ðtM‚rðf ËkÏÞt x Au.

\ ƒeS Ä™ ðtM‚rðf ËkÏÞt 60 – x ƒ™u.

\ f(x) = (60 – x) x3

\ f(x) = 60 x3 – x4 ... (1)

Ë{e (1)™wk x ™e Ët…uût rðf÷™ fh‚tk

\ f '(x) = 180x2 – 4x3

f "(x) = 360x – 12x2

® f(x) ™e {n¥t{ y™u LÞw™‚{ ®f{‚ {txu f '(x) = 0  {qf‚tk

\ 4x3 – 180x2 = 0

\ 4x2 (x – 45) = 0

\ x = 0, x = 45

(1) òu x = 0 ‚tu f "(x) = 0 ‚uÚte x = 0 {txu {n¥t{ fu LÞw™¥t{ {÷u™ne

(2) òu x = 45 ‚tu f "(x) < 0 {÷u Au ‚uÚte

\ {t„u÷ ËkÏÞt yuf = x = 45

ƒeS ËkÏÞt = 60 – x = 60 – 45 = 15

(5) (i) yne f(x) = log x

\ f ' (x) = 
1

x

x > 0 {txu f ' (x) > 0 {¤u Au ‚uÚte x > 0 {txu f (x) ðÄ‚wk rðÄuÞ Au.

(ii) MÚttr™Þ {n¥t{ y™u LÞw™¥t{ ®f{‚ {txu f '(c) = 0 ƒ™u.

\ 3C2 = 0

\ C = 0
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…hk‚w x < 0 ‚tu f(x) < 0 = f (0)

x > 0 ‚tu f(x) > 0 = f (0)

f (0) MÚttr™f LÞw™¥t{ fu {n¥t{ ™Úte.

\ f '(x) = 3x2 > 0 " x Î R {txu ƒ™u Au.

\ [–1, 1] …h f(x) ðÄ‚wk rðÄuÞ Au.

(iii) S = 34.3 t – 4.9t2 ™wk t ™e Ët…uût rðf÷™ fh‚tk ðu„ 

ds

dt
 = 34.3 – 9.8t

® {n¥t{ Ÿ[tE {txu v = 0 {qf‚tk 9.8 t = 34.3

qt = 
34 3

9 8

.

.
 = 

343

98

® S = 34.3t – 4.9t2 {tk t {qf‚tk S = 60.025 {exh ƒ™u.

«.–3 1. ¾kzþ : Ëkf÷™™tu r™Þ{

òu (i) ftuE yk‚ht÷ I Ì R rðÄuÞtu f y™u g rðf÷™eÞ ntuÞ y™u

(ii) ‚u{™tk rðfr÷‚tu f ' y™u g' yu I …h Ë‚‚ ntuÞ ‚tu,

òf (x) g' (x) dx = f(x) g(x) – òf ' (x) g (x) dx, x Î I

Ëtrƒ‚e : ynª f y™u g yu x ™tk rðf÷™eÞ rðÄuÞtu Au.

\ rðf÷™™t ftÞor™Þ{ «{týu,

d

dx
 [f (x) g (x)] = f (x) g' (x) + g (x) f ' (x) (1)

ð¤e, yt…u÷e þh‚tu {wsƒ f, g, f ', g' yk‚ht÷ I …h Ë‚‚ Au.

\ fg' y™u f 'g …ý Ë‚‚ Útþu y™u ‚uÚte ‚uytu Ëkf÷™eÞ Au.

\ …rhýt{ (1) {tkÚte «r‚rðf÷™™e ÔÞtÏÞt «{týu,

  f (x) g (x) = ò [f(x)g' (x) + f ' (x) g(x)] dx

= ò f(x) g' (x) dx + ò f '(x) · g (x) dx

\ ò f (x) g' (x) dx = f (x) g (x) – ò f ' (x) g (x) dx (2)

su ¾kzþ: Ëkf÷™™wk Ëqºt Au.

yÚtðt (1)

ò cosec x dx = log | cosec x – cot x | = log | tan 
x

2
 | + C

ò cosec x dx = ò 
dx

xsin  = ò 
1

2

2
2

2+ tan

tan

x

x  dx

= 
1

2
 ò cot 

x

2
 dx + 

1

2
 ò tan 

x

2
 dx
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ƒk™u ËkfÕÞtu 

x

2
 ¹ 

np
2

 ™u Ë{tð‚t ftuE…ý yk‚ht÷ …h «r‚rðf÷™eÞ Au.

ð¤e, ò f(ax + b) dx = 
1

a
 F (ax + b) «{týu a = 

1
2

 ÷u‚tk,

ò cot 
x

2
 dx = 2 log| sin 

x

2
 | y™u ò tan 

x

2
 dx = –2 log | cos 

x

2
 |

n p, n Î Z ™u ™ Ë{tð‚t ftuE…ý yk‚ht÷ …h

\ ò cosec x dx = log | sin 
x

2
 | – log| cos 

x

2
 | + c

= log | tan 
x

2
 | + c

ð¤e, log cosec x – cot x|= log 
1- cos

sin

x

x
 = log | tan 

x

2
 |

yt{, ò cosec x dx = log |tan 
x

2
| + c = log cosec x – cot x| + c

(2) Ëtrƒ‚e : Äthtu fu I = 
0

azf (a – x) dx.

x = a – t yux÷u fu a – x = t ytŒuþ ÷u‚tk, dx = – dt

ð¤e, 

dx

dt
= – 1 ™wk r[ö y[÷ Au. x ‚Útt 

dx

dt
 Ë‚‚ Au.

   x = 0 Þ t = a y™u x = a Þ t = 0

\    I = 
0

azf (t) (– dt)

= – 
0

az f (t) dt = 
0

azf (t) dt = 
0

azf (x) dx

yux÷u fu 

0

azf (x) dx = I = 
0

azf (a – x) dx

(ƒ) (1) I = 
log

( log )

x

x1 2+z  dx log x = t ytŒuþ ÷u‚tk

x = et

dx = et dt

I = 
t

t( )1 2+z  et dt

I = 
1 1

1 2

+ -
+z t

t( )  et dt
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I = 
1

1

1

12 2

+
+

-
+

L
NM

O
QPz t

t t( ) ( )  et dt

I = 
1

1

1

1 2+
-

+
L
NM

O
QPz t t( )  et dt

I = 
1

1+ t  . et + c

I = 
x

xe1+ log  + c Ans.

(2)
2 3

4 92

x
x x

+
+ +z  dx

= 
2 4 1

4 92

x

x x

+ -
+ +z  dx

= 
2 4

4 92

x

x x

+
+ +z  dx – 

1

4 92x x+ +z  dx

= 

d
dx

x x

x x

2

2

4 9

4 9

+ +

+ +zc h
 dx –

1

4 4 52x x+ + +z  dx

= 

d
dx

x x

x x

2

2

4 9

4 9

+ +

+ +zc h
 dx – 

1

2 52
2

( )x + +
z d i  dx

= log | x2 + 4x + 9 | – 
1

5
 tan–1 

x +F
HG

I
KJ

2

5
 + C.

(3)   I = 
x

x

2

4 1+z  dx

  I = 
1

2
 

2

1

2

4

x

x +z  dx

  I = 
1

2
 

x x

x

2 2

4 1

+
+z  dx

  I = 
1

2
 

x x

x

2 2

4

1 1

1

+ + -
+z  dx

  I = 
1

2
 

x

x

2

4

1

1

+
+z  dx – 

1

2
 

x

x

2

4

1

1

-
+z  dx
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  I = 
1

2
 

1
1

1

2

2
2

+

+
z x

x
x

 dx – 
1

2
 

1
1

1

2

2
2

-

+
z x

x
x

 dx

  I = 
1

2
 

1
1

2
1

2

2

2
2

+

- + +
z x

x
x

 dx – 
1

2
 

1
1

2
1

2

2

2
2

-

+ + =
z x

x
x

 dx

  I = 
1

2
 

1
1

1
2

2

2
2

+

-FH
I
K+

z x

x
x

d i
 dx – 

1

2
 

1
1

1
2

2

2
2

-

+FH
I
K-

z x

x
x

d i
 dx

  x – 
1

x
 = u ½thtu 1 + 

1

x
 = v ½thtu

  (1 – 
1
2x

) dx = du 1
1

2-FHG
I
KJx

 dx = dv

  I = 
1

2
 

du

u2
2

2+
z d i

 – 
1

2
 

du

v2
2

2-
z d i

  I = 
1

2
 . 

1

2
 tan–1 

u

2
F
HG
I
KJ – 

1

2
 . 

1

2 2
 log 

v

v

-
+

2

2
 + c

  I = 
1

2 2
 tan–1 

x
x

-F

H
GGG

I

K
JJJ

1

2  – 
1

4 2
 log 

x
x

x
x

+ -

+ -

1
2

1
2

 + c

  I = 
1

2 2
 tan–1 

x

x

2 1

2

-F
HG

I
KJ – 

1

4 2
 log 

x x

x u

2

2

1 2

1 2

+ -
+ -  + c

(f) (1) f(x) = sin x yu [a, b] …h Ë‚‚ Au.

[a, b] ™t n Ë{t™ ¼t„ fh‚tk «íÞuf W…htk‚ [÷™e ÷kƒtE h = 
b a

n

-
 Útþu. ‚Útt x = a+ih

Útþu.

a

bzsin x dx

= lim
h®0 

i

n

=
å

1

h f (a + ih)
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= lim
h®0 h 

i

n

=
å

1

 sin (a + ih)

= lim
h®0 h [sin (a + h) + sin (a + 2h) + sin (a + 3h) + ... + sin (a + nh)]

= lim
h®0 

h

h
2

2
sin

 [2 sin (a + h) sin 
h
2

 + 2 sin (a + 2h) sin 
h
2

+ 2 sin (a + 3h) sin 
h
2

 + ... + 2 sin (a + nh) sin 
h
2

]

= lim
h®0 

h

h
2

2
sin

 [+cos(a + 3 
h
2

) – cos (a + 
h
2

) + cos a
h+FHG
I
KJ

5

2
 – cos a

h+FHG
I
KJ

3

2

+ ... + cos (a + nh + 
h
2

) – cos (a + nh – 
h
2

)]         h = 
b a

n

-
 nh = b – a

= lim
h®0 

h

h
2

2
sin

 [– cos (a + 
h
2

) + cos (a + nh + 
h
2

)] a + nh = b

= 1 . [cos (b + 0) – cos (a + 0)]

= cos b – cos a

(2)    I = 
sin cos

(sin )

x x

x1 2 2
0

2

+z
p

 dx sin2 x = t ytŒuþ ÷u‚tk

2 sin x cos dx = dt

sin x cos x dx =  
dt

2

òu x = 0 ‚tu t = 0

x = p
2 ‚tu t = 1

I = 
dt

t
2

1 2
0

1

+z
I = 

1

2
 

1

1 2

1

+z to
 dt

I = 
1

2
 tan-1

0

1
t
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I = 
1

2
 [tan–1 1 – tan–1 0]

I = 
1

2
 [

p
4

 – 0] = 
p
8

(3) I = 
x x

xo

sin

sin1+z
p

 dx

I = 
( )sin ( )

sin ( )

p p
p

p - -
+ -z x x

xo 1  dx Q 
0

azf(x) dx = 
0

azf(a – x) dx

I = 
( ) sin

sin

pp -
+z x x

xo 1  dx

I = 
pp sin sin

sin

x x x

xo

-
+z 1  dx

I = p 
sin

sin

x

xo 1+z
p

 dx – 
x x

xo

sin

sin1

1

+z  dx

2I = p 
1 1

1

+ -
+z sin

sin

x

xo

p

 dx

2I = p 1
1

1
dx

x
dx

oo

-
+

L
NM

O
QPzz sin

pp

2I = p 1
1

2dx
x

x
dx

oo

- -L
NM

O
QPzz sin

cos

pp

2I = p 1 2dx see x x seex dx
oo

- -
L
NM

O
QPzz ( tan )

pp

2I = p x x x- +tan sec
0

p

2I = p {(p – 0 – 1) – (0 – 0 + 1)} = p (p – 2 ) Ans.

(z) (1) ò ex cos x dx

= 
1

2
 ò ex 2 cos dx

= 
1

2
 ò ex [cos x + cos x] dx

= 
1

2
 ò ex [cos x + sin x + cos x – sin x)] dx
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= 
1

2
 ò ex [(cos x + sin x) + 

d

dx
 (cos x + sin x)] dx

= 
1

2
 ex (cos x + sin x) + c Ans.

(2) [ò tan x dx = log | sec x | + c], x ¹ np, x ¹ (2n – 1) 
p
2

 , n Î Z

ò tan x dx = 
sin

cos

x dx

x

nðu f (x) = cos x Ë‚‚ ‚Útt rðf÷™eÞ Au ‚Útt (2n – 1) 
p
2

 ™u ™ Ë{tð‚tk ftuE…ý yk‚ht÷ …h

cos x ¹ 0

f ' (x) = – sin x …ý Ë‚‚ ‚Útt rðf÷™eÞ A. ‚Útt np ™u ™ Ë{tð‚tk ftuE…ý yk‚ht÷ …h

sin x ¹ 0. t = cos x ÷u‚tk,

ò tan x dx = ò 
-dt
t

 = – log | t | + c = – log| cos x | + c = log | sec x | + c

þh‚ x ¹ 
np
2

 , n Î Z Au Ët{tLÞ he‚u x Î 0
2

,
pF

H
I
K yÚtðt x Î 

p p
2

,F
H

I
K ð„uhu ÷E þftÞ.

s.4 (y) (1)
dy
dx

 = (9x + y + 5)2

9x + y + 5 = u ÷Eyu.

\ 9 + 
dy
dx

 + 0 = 
du

dx

\
dy
dx

 = 
du

dx
 – 9.

nðu, rðf÷ Ë{e. ™wk ™ðwk MðY….

dy
dx

 – 9 = (u)2

dy
dx

 = u2 + 9

dy

u2 9+  = dx

\ ò 
1

92u +
 du = ò 1 dx.
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[(
1
3

 tan–1 
u

3
)  = x + e1]  Þ  

1

3
 tan–1 9 5

3

x y+ +F
HG

I
KJ= x + C

(2) ƒhV™tu sÚÚttu = Q

   Ë{Þ = t

ƒhV™t sÚÚtt™tu …e„¤ðt™tu Œh = 
dQ
dt

ynª 

dQ
dt

 a Q

\
dQ
dt

 = – KQ

ßÞtk K = [÷™™tu y[¤ Éý Ëk¿tt ½xtztu Ëq[ðu Au.

1
Q  dQ = – Kdt

ò 
1
Q  dQ = – K ò (1) dt

\ log Q = – Kt + C .... (1)

t = 0 íÞthu ƒhV™tu {q¤ sÚÚttu = m

\ log m = – K.O + C.

[C = log m] .... (1)

t = 30 r{r™x íÞth Q = 
m
2

\ log 
m
2

 = – K (30) + log m

K (30) = log 
m

2

K = 
1
30

 log 2

(1) …hÚte

log Q = – 
t

30
 log 2 + log m.

t = 90 r{r™x íÞthu Q = ?

\ log Q = – 
90
30

 log 2 + log m.

\ log Q = log (2)–3 + log m.
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\ log Q = log 
1
8

 + log m.

log Q = log 
m
8

[\ Q = 
m
8

]

yt{, 90 r{r™x ƒtŒ ƒhV™t {q¤ sÚÚtt™tu 

1
8

 ¼t„ ƒtfe hnuþu.

(2) (x sin 
y
x

 – y cos 
y
x

) dx + x cos 
y
x

 dy = 0

nðu Ë{e. (x . sin 
y
x

 – y cos 
y
x

) dx + x cos 
y
x

 dy = 0

nðu, x ðzu ¼t„‚tk,

(sin 
y
x

 – 
y
x

 cos 
y
x

) dx = – cos 
y
x

 dy

\
dy
dx

 = 

y
x

y
x

y
x

y x

cos sin

cos /

-
... (ii) Þ 

dy
dx

 = 
y

x
 – tan 

y

x

nðu y / x = V yux÷u fu y = vx.

ytŒuþ ÷E x – «íÞu rðf÷™ fh‚tk,

dy
dx

 = v + x 
dv

dx
 {¤u.

yt ®f{‚tu Ë{e. (1) {tk {qf‚tk,

\  v + 
xdv

dx
 = v – tan v

\  
xdv

dx
 = – tan v

cot v dv = – 
dx
x

..... (3)

Ëkf÷™ fh‚tk, ò cotv dv = – ò 
dx
x

 + log C

log | sin V | + log | x | = log C

log [x (sin V)] = log C

x sin V = C

\ x sin 
y
x
F
H
I
K = C, Wfu÷ {¤u.
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(ƒ)

ytf]r‚{tk ŒþtoÔÞ «{týu W„{ ®ƒŒw{tkÚte …Ëth Út‚e x – yût™e Ä™ rŒþt ËtÚtu a {t…™tu ¾qýtu ƒ™tð‚e

hu¾t™wk Ë{e.

(y – 0) = tan a (x – 0)

y = tan a . x.

yt hu¾t™t x = 0 Úte x = h ËwÄe™t ¼t„™wk x – yût ytË…tË ½™ …ŒtÚto™wk ½™V¤ sYhe. Ë{þfwk ™wk

½™V¤ ÚttÞ.

\ V = p 
o

hz y2 dx    {wsƒ,

V = p 
o

hz tan2 a . x2 dx

\ V = p tan2 a 
x

h3

03

F
HG
I
KJ

= p tan2 a 
x

h3

03

F
HG
I
KJ

= p tan2 a 
h3

3

= p 
r

h

hL
NM
O
QP

2 3

3
.

     (Q ytf]r‚…hÚte)

= 
1

3
 pr2h

 su sYhe ½™V¤ Au.

y

a
h

r

r = r

y = tan dx

xx = 0
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(2) yt…u÷ ƒu ð¢tu™t Ë{e.

y = 2x + 1, y = x2 + 1

yt ƒk™u …Œtu™t AuŒ ®ƒŒw™t Þt{ {¤u

2x + 1 = x2 + 1

x2 – 2x = 0.

x (x – 2) = 0

x = 0, x = 2

yt ƒk™u ð¢tu ðå[u ytð]‚ «Œuþ™wk x – yût ytË…tË. …rh¼ú{ý fhtð‚t h[t‚t. ½™…ŒtÚto™wk ½™V¤

  V = p 
o

2z [y
1
2 – y

2
2] dx

  y
1

= x2 + 1, y2 = 2x + 1

\   V = p |
o

2z [x4 + 2x2 + 1 – 4x2 – 4x – 1] dx.

= |p 
o

2z [x4 – 2x2 – 4x] dx]

\   V = p 
32

5

16

3
8 0 0 0- - - - -L

NM
O
QP

= p 
32

5

16

3

24

3
- -L

NM
O
QP

= p 
32

5

40

3
-L

NM
O
QP

= p 
96 200

15

-L
NM

O
QP

   [\ V = 
104

15
 p yuf{.]

(3) ynª x2 + y2 = 64 {tk y2 = 12x {qf‚tk

x2 + 12x = 64.

x2 + 12x – 64 = 0

(x – 4) (x + 16) = 0

\ x = 4 fu x = –16

nðu,

y2 = 12x {tk x = –16 ÷u‚tk, y2 < 0  {¤u su yþõÞ Au.

\ x ¹ – 16.
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y = 4 3

(4, 4 3)

x = 64 2- y

‚Útt x = 4 ÷u‚tk y2 = 48

\ y = + 4 3 {¤u ... (1)

yt…u÷ ð‚wo¤ y™u …hð÷Þ AuŒ ®ƒŒw A (4, 4 3) y™u A’ (4, – 4 3) {¤u.

yt…÷tu y – yût …híðu ûtuºtV¤ þtuÄeþwk.

ynª ð‚wo¤ x2 + y2 = 64, …hÚte

  x = 64 2- y

\   y2 = 12x …hÚte x = 
y2

12

nðu ð‚wo¤ y™u …hð÷Þ ðzu ½uhtÞu÷t «Œuþ™wk ûtuºtV¤ A = | I |;

ßÞtk    I = 
c

dz [g1
(x) – g

2
(x)] dy

‚Útt

g
1
 (u) = 64 2- y  y™u

g
2
 (u) = 

y2

12
 ÷Eþw

\ I = 
-
z
4

4

3

3

 64
12

2
2

- -
L
N
MM

O
Q
PPy

y
 dy

= 2 
4

4

3

3z 8
12

2 2
2

- -
L
NM

O
QPy

y
 dy (\ Þwø{ rðÄuÞ)

= 2 82 2
3

0

4

-z y  dy – 
1

6
 

0

4 3z y2 dy

(4, – 4 3)

A'

0

y = – 4 3
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= – 2 
y

y
y

2
8

8

2 8
2 2

2
1

0

4 3

+ F
HG
I
KJ

L
NM

O
QP

-. sin  – 
1

6
 

y3

0

4 3

3

L
NM
O
QP

= 2 4
3

2
64 48 32

3

2
0

1

6

64 3 3

3
01. sin- +

F
HG

I
KJ- - -

F
HG

I
KJ

L
NMM

O
QPP

- x

= 16 3 + 
64

3

p
 – 

32 3

3

= 
16

3
 [4 p + 3]

Q.4 (C) (1) E(x) = 5, 6x = 3

V (x) = 9

V (x) = E (x2) – (E(x))2

    9 = E (x2) – 25

E(x2) = 34

 E (3x + 2)2 = E (9x2 + 12x + 4)

= 9E (x2) + 12 E (x) + 4.

= 9 (34) + 12(5) + 4

= 306 + 60 + 4.

= 370

  V (2 – 3x) = 9.V (x)

= 9(9)

= 81

  V (2 – 3x) = 81

(2) Äthtufu ŒðtÚte «r‚r¢Þt ÚttÞ ‚u ŒŒeoytu™e ËkÏÞt Œþtoð‚tu ÞtÂåAf [÷ X Au. M…ü Au fu X yu

n = 4 y™u P «[÷ðt¤t rî…ûte ÞtŒÂåAf [÷ Útþu su™wk Ëk¼tð™t rðÄuÞ,

p (x) = P (X = x) = 
4

x

F
HG
I
KJ px q4–x , x = 0, 1, 2, 3, 4.

nðu, x = 2 {qf‚tk

P(2) = 
4

2

F
HG
I
KJ p

2 (1 – p)2 = 6p2 (1 – p)2

…hk‚w  p (2) = 
8

27
 yt…u÷ Au.

6 p2 (1 – p)2 = 
8

27

\ P2 (1 – P)2 = 
4

81

\ P (1 – P) = 
2

9
 = 

1

3
 (1 – 

1

3
) = 

2

3
 (1 – 

2

3
)
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\ [P = 
1

3
] yÚtðt [P = 

2

3
]

(3) V = {1, 2, 3, 4, 5, 6} , n = 6

½x™t A : A
i
 = {i}, i = 1, 2 – 6

P (A
i
) a i

P (A
i
) = Ki

nðu,

p xi
i

( ) =
=
å 1

1

6

K + 2K. + 3K. + 4K. + 5K + 6K = 1

\ 21 K = 1

\ K = 
1

21

X = –2, 4, 8.

P (X = –2) = P (U = 1, 2)

= 
1

21
 + 

2

21

= 
3

21

P (x = 4) = P (U = 3, 4)

= 
3

21
 + 

4

21

= 
7

21

P (x = 8) = P (U = 5, 6)

= 
5

21
 + 

6

21

= 
11

21

– X ™w Ëk¼tð™t rð‚hý™wk ftuüf

x x

x
i

i

= -
3

2

3 21

4

7 21

8

11 21( ) / / /

Q.4 (D) (1) I = ò et [log sin t + 
d

dt
 (log sin t) dt.

d

dt
 (log sin t) = 

cost

smt
 = cot t.

\ I = log sint et + C.
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(2) Ëwhu¾ rðf÷ Ë{e.™wk ÔÞt…f MðY…

dy

dx
 + Py = Q.

ßÞtk P, Q yu X ™t rðÄuÞtu Au.

ƒk™u ƒtsw eòpdx = epòidx = epx 
ðzu „wýeyu

dy

dx
 epx + Pepx y = Q epx

\
d

dx
 (ePx y) = Q epx

yepx = ò Q epx dx + C su™u ËtŒwkY… yt…‚t ÔÞt…f Wfu÷ {¤u.

(3) rðf÷ Ë{e.™tu W…Þtu„ {uzef÷ ûtuºtu, ÔÞt…the ûtuºtu, «Þtu„ þt¤t{tk, Mxe{h™e „r‚{tk ð„uhu søÞtyu

ÚttÞ Au.

– rðrðÄ …ŒtÚttuo suðt fu fu ƒhV, Þwhur™Þ{™tu ûtÞŒh {t…ðt {txu,

– Mxe{h™tu ðu„, «ðu„ òýðt {txu, ÔÞt…the ûtuºt{tk

– rðrðÄ ðu„™t Ë{e. {u¤ððt.

s. 5 (y) (1) ºtý ½x™tytu {txu Ëk¼tð™t™tu Ëhðt¤t™tu r™Þ{ :

ºtý ½x™tytu A, B, C {txu

P (A È B È C ) = P (A) + P (B) + P(C) – P (A Ç B) – P (B Ç C ) –
P (C Ç A) + P (A Ç B Ç C)

Ëtrƒ‚e :

P [(A È(B È C)]

= P (A) + P (B È C) – P [A Ç C B È C]

= P (A) + P (B È C) – P [(A Ç B) È (A Ç C)]

(rð¼ts™™tu r™Þ{)

= P (A) + [P (B) + P (C) – P (B Ç C) – [P (A Ç B) + P (A Ç C) – P
[(A Ç B) Ç (A Ç C)}

= P (A) + P(B) + P (c) – P (A Ç B) – P (B Ç C) – P (C Ç A) + P (A Ç B Ç C)

yÚtðt

(1) Ë{Ëk¼tðe ½x™tytu : Äthtu fu U = {x
1
, x

2
, ... x

4
} yuf ËtL‚ r™Œþtoðftþ Au. òu P ({x

1
} =

p ({x
2
}) = ... = p({ x

n
}) ntuÞ ‚tu {q¤¼q‚ ½x™tytu {x

1
}, { x

2
} – {X

n
} Ë{Ëk¼tðe Au yu{ fnuðtÞ.

Äthtu fu U = {x
1
, x

2
, .... x

n
}

‚Útt A = {x
1
, x

2
 ...., x

r
} ßÞtk (r Ð n)  ftuE ½x™t Au.

A ™e «tÚtr{f ½x™tytu {txu

{ x} Ç {x
2
} Ç – Ç {x

r
} = f ‚Útt

{ x
1
} È {x

2
} È – È {x

r
} = A ntuðtÚte

{ x
1
}, { x

2
} ... { x

r
} yu …hM…h r™ðthf ½x™tytu Útþu.
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…q.(3) …hÚte

P [ { x
1
} È {x

2
} È – È {x

r
}] = P {x

1
} + P {x

2
} + .... + .... + P {x

r
}

.\ P (A) = P ({x
1
}) + P ({x

2
} + ... + P ({x

r
})

…hk‚w «tÚtr{f ½x™tytu Ë{Ëk¼tðe ntuðtÚte ‚u™e Ëk¼tð™t 

1

n
 Au.

= 
1

n
 + 

1

n
 + ... + 

1

n
 (r  – ð¾‚)

= rx 
1

n
F
HG
I
KJ

[p (A) = 
r

n
] ßÞtk r  £ n

(2) A y™u B r™h…uût ½x™tytu ntuðtÚte

P (A Ç B) = P (A) . P (B) ... (I)

nðu A' y™u B' r™hu…ût Au. ‚u{ ƒ‚tððt {txu

P (A’ Ç B’) = P (A’). P (B’) Ëtrƒ‚ fhðwk …zu.

P (A’ Ç B’) = p [(A È B)']

= 1 – P (A È B)

= 1 – [P (A) + P (B) – P(A Ç B)]

= 1 – [P (A) + P (B) – P (A) . P (B)] = 1 – P (A) – P(B) + P(A)P(B)

= 1 [1 – P (A)]  – P (B) [1 – P (A)]

= [1 – P (A)] [1 – P (B)]

= P (A’) P (B’) \A’ y™u B’ r™h…uût Au.

  ‚Útt P (A Ç B’) = P (A) – P (A Ç B)

= P (A) – P (A) . P (B)

= P (A) [1 – P(B)]

= P (A) . P (B’)

A y™u B’  r™h…uût ½x™tytu Au.

(ƒ) (1) 4 …wÁ»ttu + 4 †eytu = 8 ÔÞÂõ‚ytu™u yuf nhtu¤{tk

8p n= 8P
8

= 8!he‚u ƒuËtze þftÞ

(i) Äthtufu A = 4 †eytu yuf ËtÚtu ƒuXe ntuÞ ‚u ½x™t.

r =  4! x4! x5 = 4! x5!

P(A) = 
r

n
 = 

4 5

8

! !

!

´

= 
4 3 2 5

8 7 8 5

´ ´ ´
´ ´ ´  = 

1

14
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(ii) B = ftuE…ý ƒu †eytu yufe ËtÚtu ƒuXe ™ ntuÞ ‚u ½x™t

r = 4! ́  5P
4

P(B) = 
r

n
 = 

4 5

8
4!

!

´ P
 =  

4 5

8 1

! !

! !

´
´  = 

1

14

(2) ynª A Ç B’, A Ç B, A’ Ç B yu …hM…h r™ðthf ½x™tytu Au.

A Ç B = (A Ç B’) È (A Ç B) È (A’ Ç B)

P (A È B) = P (A Ç B’) + P (A Ç B) + P (A’ Ç B)

0.9 = 0.4 + P (A Ç B) + 0.3

P (A Ç B) = 0.9 – 0.7 = 0.2

nðu P (A Ç B’) = P (A) – P (A Ç B)

0.4 = P(A) – 0.2

P [(A) = 0.6]

P (A’ È B’) = P (A Ç B)’

= 1 – P (A Ç B)

= 1 – 0.2

[P (A’ È B’) = 0.8]

(3) P (C) = P (D) = P (E) = 1

nðu c Ì U ntuðtÚte

P (c) < P (U) = 1

P (C) <|  1 (Q P (C) = 1)

\ C Ë U …hk‚w C = U

‚us he‚u P (D) = 1 ntuðtÚte D = U

P (E) = 1 ntuðtÚte E = U {¤u.

‚uÚte C Ç D Ç E = U Ç U Ç U ntuðtÚte

P (C Ç D Ç E) = P (U) = 1.

(f) (1) ynª P (A) = 2 P (B) = 4P (C) = 0.4

\ \ P(A) = 0.4, P (B) = 
0 4

2

.
 = 0.2, P (C) = 

0 4

4

.
 = 0.1

\ P (A’) = 0.6 , P (B’) = 0.8, P (C’) = 0.9

ð¤e A, B, C r™h…uût ½x™tytu Au. ‚uÚte A’, B’, C’ …ý r™h…uût Au.

nðu (i) P (A È B È C) = 1 – P [(A È B È C)’]

= 1 – P (A’ Ç B’ Ç C’)

= 1 – P (A’) . P (B’) . P (C’)

= 1 – (0.6) (0.8) (0.9)

= 1 – 0 .432

= 0.568
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(ii) P (A Ç B Ç C) = P (A). P (B) . P (C)

= (0.4) (0.2) (0.1)

= 0.008

(2) (i) [th …ºttu™u [th Ëh™t{tðt¤t fðh{tk {qfðt™t fw÷ «fth = 4! = 24

\ n = 24

Ätuhtufu A = ƒÄtk s …ºttu ¾ht fðh{tk {qftÞ ‚u ½x™t

\ r = 4C
4
 = 1

\ P (A) = r
n
 = 

1

24

\ ƒÄt s …ºttu Ët[t fðh{tk {qftÞu÷ ™ ntuÞ ‚u ½x™t A’  ™e Ëk¼tð™t

P (A’) = 1 – P (A)

     = 1 – 
1

24
 = 

23

24

(ii) P (A’/ B) = 1 – P (A/B)

ynª A y™u A’ …hM…h r™ðthf ½x™tytu Au.

\ P(A’/B) = 
p A B

P B

( ' )

( )

Ç

= 
P B A B

P B

- Ç( )

( )
(Q A Ç B Ì B)

= 
P B

P B

( )

( )  – 
P A B

P B

( )

( )

Ç

[P (A’/ B) = 1 – P (A / B)]

(z) (1) «{trý‚ [r÷‚ – ®ƒŒw r™Y…ý :

su™t y…qýo ykþ™e ËkÏÞt 0 y™u 1 ™e ðå[ yux÷u fu (0.1) {tk ntuÞ y™u ‚u™tu Œþtkþ – r[ö …Ae™tu

yuf þqLÞu¥th ntuÞ ‚tu ðtM‚rðf Œþtkfe ËkÏÞt™t yt «fth™t [r÷‚ ®ƒŒw… r™Y…ý™u «{trý‚

[r÷‚–®ƒŒw r™Y…ý fnu Au.

(2) (216.34) 8

= (2 ́  82) + (1 ́  81) + (6 ́  80) + (3 ́  8–1) + (4 ́  8–2)

= (2 ́  64) + (1 ́  8) + (6 ́  1) + (3 ́  18) + (4 ́  1
64)

= 128 + 8 + 6 + 3 ́ 0.125 + 4 ́  0.015625

= 142 + 0.375 + 0.0625

= 142.4375 \ (216.34)
8
 = (142.4375)

10


