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„rý‚–2 (051) G

fw÷„wý–75             «&™…ºt–4 Ë{Þ : 3 f÷tf

«&™-1 y (1) òu ðtM‚rðf rðÄuÞ f yu a ™t ftuE rArÿ‚ Ëtr{ÃÞ{tk Ëðoºt ÔÞtÏÞtrÞ‚ ntuÞ ‚Útt 

lim
x a®

 f (x)™wk

yÂM‚íð ntuÞ ‚tu ‚u ÷ût y™LÞ ntuÞ ‚u{ Ëtrƒ‚ fhtu. (2)

(iii) y™k‚ „wýtu‚h ©uZe™e ÔÞtÏÞt yt…e lim
n®¥

 S
n
 = 

a

r1-
 Ëtrƒ‚ fhtu. (2)

ƒ. „{u ‚u ƒu „ýtu : (4)

(1) lim
x®2

 
3 2 2

62 2

3

6

x

x

+ -

+ -

(2) lim
x®0

 
x x

e ex x

×
- + -

tan

2

(3) lim
n®0

 
8 4 2 1

5 4

n n n

n

- - +

- + cos

f. (1) f (x) = x sin 
1

x
, x ¹ 0 (2)

     = 0       , x = 0   x = 0 yt„¤ Ët‚íÞ [[tuo.

(2) ¾t÷esøÞt …qhtu (sYhe „ý‚he fhðe) (2)

(1) lim
x®0

 

sin ox

x
 = _____

(2) lim
x®0

 
2 2

3

3 2x x

x

-
sin

 = _____

(3) lim
x e®  

x

e

x eF
HG
I
KJ

-
1

 = _____

z. (1) òu 2x = y1/m + y–1/m, x ³ 1 ‚tu Ëtrƒ‚ fhtu fu (x2 – 1) y
2
 + xy

1
 = m2y.

(2) òu f '(x) = f (x) y™u f (0) = 1 ‚tu  lim
x®0

 
f x

x

bg- 1
 ™wk {qÕÞ = _____

«&™-2 (A) (i) òu f ‚Útt g : (a, b) ® R rðÄuÞtu ntuÞ ‚Útt ƒk™u x Î (a, b) yt„¤ rðf÷™eÞ ntuÞ ‚tu

f + g yu x yt„¤ rðf÷™eÞ Au. ‚Útt 

d

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

d

dx
 f (x) + 

d

dx
 g(x) (2)

(ii)
d

dx
[ f(x) g(x) h(x)] = f(x)g(x) 

d

dx
 (h(x) + f (x)h(x) 

d

dx
 g(x) + g(x) h(x) 

d

dx
 f (x) (1)

(iii) MÚtt™eÞ {n¥t{ fu LÞq™‚{ {qÕÞ{txu™e ƒeS fËtuxe sýtðtu. (1)

(B) „{u ‚u ƒu „ýtu. (4)

(i) y = sec–1 
1

1

2

2

+
-

F
HG

I
KJ

x

x  . x ¹ ± 1 ‚tu 

dy

dx
 þtuÄtu.

U
V|
W|



„rý‚–2                    «&™…ºt–4

96

(ii) f (x) = ex + 1 x ³ 0,

     = 2 – 3 x < 0 ‚tu Ët. fhtu fu

     f yu x = 0 yt„¤ rðf÷™eÞ ™Úte.

(iii) x = 
1

2
 a (t + 

1

t
), y = 

1

2
 b (t – 

1

t
) a ¹ 0, ± 1 ‚tu 

dy

dx
 {u¤ðtu.

(C) {tøÞt «{týu ƒu „ýtu. (4)

(i) ßÞthu Ë{¼qs rºtftuý™e ƒtsw 200 Ëu{e ntuÞ ‚Útt ‚u™tu ð]ÂæÄŒh 

3
 Ëu{e / ËufLz ntuÞ íÞthu

‚u™t ûtuºtV¤™tu ð]ÂæÄŒh þtuÄtu.

(ii) a2y = x3 ™t (a, a) ®ƒŒwyu M…þof ‚Útt yr¼÷kƒ™tk Ë{efhý {u¤ðtu.

(iii) Ëtrƒ‚ fhtu fu ex–1 > x,   x Î R – {0}

(iv) ƒu yðhtuÄtu R
1
 ‚Útt R

2
 ™tu fw÷ yðhtuÄ 

1

R
 = 

1

1R
 + 

1

2R
 îtht {¤u Au òu R

1
 + R

2
  y[¤

ntuÞ ‚tu R
1
 = R

2
 {txu yðhtuÄ {n¥t{ ntuÞ ‚u{ Ëtrƒ‚ fhtu.

(D) {tøÞt {wsƒ „ýtu. (3)

(i) ytËL™ {qÕÞ þtuÄtu. 242 995 .

(iii) hur¾Þ „r‚ fh‚tk fý™w „r‚Ëqºt S = t3 – 6t2 + 9t + 4 Au. ßÞthu v = 0 íÞthu S þtuÄtu.

(iii) f (x) = x + 
1

x
, x Î 

1

2
3,LNM
O
QP {txu {æÞf{t™ «{uÞ™tk W…Þtu„Úte C {u¤ðtu.

«&™-3. (y) (1) rðÄuÞ f y™u g yu x Î (a, b) {txu rðf÷™eÞ ntuÞ ‚Útt " x Î (a, b) {txu f '(x) = g'(x)

ntuÞ ‚tu Ëtrƒ‚ fhtu fu f(x) = g(x) + c (ßÞtk c y[¤)

OR

(1) Ëtrƒ‚ fhtu fu zeax cosbx·dx = 
e bx

a b

axcos -

+

qb g
2 2  + C ... (2)

                  ßÞtk cos q = 
a

a b2 2+
 ‚Útt sin q = 

b

a b2 2+

(2) rðÄuÞ f yu [–a, a] …h Ë‚‚ y™u yÞwø{ ntuÞ ‚tu Ëtrƒ‚ fhtu fu 

-
z
a

a

 f (x)dx = 0 ÚttÞ. (2)

(ƒ) ™e[u™t{tkÚte ftuE…ý ƒu „ýtu : (4)

(1) zsin

sin

x

x4
 dx (2) zx sec2x tan x dx

(3) zcos–1 
1

1

2

2

-
+

L
NM

O
QP

x

x  dx (x > 0) (4)

(f) „{u ‚u ƒu „ýtu :

(1)
-
z
1

1

 
dx

x1 2 2- +a a
 (ßÞtk 0 < a < 1)
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(2)
0

pz x sin3x dx

(3)
a

bz cos x dx Ëhðt¤t™t ÷ût MðY…u {u¤ðtu.

(z) (1) z 1

1 42x x- +b gd i dx (2)

(2) zcot x dx = log |sin X| + C

«&™–4 (y)„{u ‚u ƒu „ýtu (4)

(1) xydx + (1 + x2) dy = 0 rðf÷ Ë{efhý™tu ÔÞt…f Wfu÷ þtuÄtu.

(2) Wfu÷ {u¤ðtu : xdy – ydx = x y2 2-  dx

(3)
dy

dx
 = (4x + y + 1)2 ™tu ÔÞt…f Wfu÷ þtuÄtu.

(4) yuf …ŒtÚto ËeÄe hu¾t{tk „r‚ fhu Au. ‚u™e „r‚™wk Ëqºt 

ds

dt
 = s + 1 Au. ßÞtk S …ŒtÚto™wk «MÚtt…™

®ƒŒwÚte t Ë{Þu yk‚h (Ë{Þ r{r™x{tk y™u yk‚h {exh{tk Au) Œþtoðu Au. ‚tu …ŒtÚto™u 9801

{exh yk‚h ft…‚tk fux÷tu Ë{Þ ÷t„þu ? (log
e
10 = 2.3026)

(ƒ) „{u ‚u ƒu „ýtu (4)

(1) …hð÷Þ y = 4x – x2 y™u x – yûtÚte …rhr{‚ «Œuþ™t ûtuºtV¤ 

32

3
 Au. yu{ Ëtrƒ‚ fhtu.

(2) ð‚wo¤ x2 + y2 = r2 Úte ½uhtÞu÷t «Œuþ™wk ûtuºtV¤ þtuÄtu.

(3) (i) «Út{ fûtt™t yuf½t‚e rðf÷ Ë{efhý™wk ÔÞt…f MðY… ÷¾tu.

(ii) rðf÷ Ë{efhý y = x 
dy

dx
 + 1

2

5 +FHG
I
KJ

dy

dx
 ™wk fûtt y™u …rh{tý sýtðtu.

(f) „{u ‚u ƒu „ýtu .(4)

(1) yuf ÞtŒÂåAf [÷ x ™wk Ëk¼tð™t rð‚hý ™e[u «{týu Au.

P(x) = 
| |x - 3

7
, x = 0, 1, 2, 4 ‚tu ÞtŒÂåAf [÷ X ™t {æÞf y™u rð[hý þtuÄtu.

(2) n y™u P «[÷tuðt¤t yuf rî…Œe ÞtŒÂåAf [÷ X ™t {æÞf y™u rð[hý y™w¢{u 8 y™u 4

Au. ‚tu n, P ‚Útt E(X2) þtuÄtu.

(3) sÞ r™þt™ ‚tfðt™e nrhVtE{tk ¼t„ ÷u Au. ‚u™e r™þt™ ‚tfðt™e Ëk¼tð™t 0.4 Au. 5 ð¾‚

r™þt™ ‚tfðt™t «Þtu„tu{tk ‚u ƒhtƒh ºtý ð¾‚ r™þt™ ‚tfe þfþu. ‚u™t Ëk¼tð™t fux÷e ?

(z) (i) zx4x (1 + log x) dx þtuÄtu., x Î R+ – {0}

(ii) ÔÞtÏÞt yt…tu : rðf÷ Ë{efhý™e fûtt

(iii) rðÞtus™eÞ [÷ «fth™t rðf÷ Ë{efhý™tu ÔÞt…f Wfu÷ {u¤ðtu.



„rý‚–2                    «&™…ºt–4

98

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

‘yÚtðt'

(i) A y™u B ƒu r™h…uût ½x™tytu Au ‚tu ƒ‚tðtu fu A' y™u B …ý r™h…uût ½x™tytu ÚttÞ.

(ii) ™e[u™tk rðÄt™™e xeft fhtu : (ËíÞtÚto‚t [ftËtu) (1)

“Ëk¼tð™t rðÄuÞ™tu rðM‚th [0, 1] Au.''

(iii) Ëk¼tð™t rð‚hý™wk ytð]¥t – Ëqºt ÷¾tu. (1)

(ƒ) „{u ‚u ƒu „ýtu. (4)

(1) ht{ y™u ¼h‚ yuf …wM‚f{tkÚte y™w¢{u 70% y™u  80% Œt¾÷tytu Mð‚kºt he‚u Wfu÷e þfu

Au. …wM‚f{tkÚte yuf Œt¾÷tu ÞtáÂåAf he‚u …ËkŒ fhe ƒÒtu™u Wfu÷ðt™wk fnuðt{tk ytðu Au. Œt¾÷tu

Wfu÷e þftþu ‚u™e Ëk¼tð™t fux÷e ?

(2) ºtý Ë{‚tu÷ …tËtytu™u yuf ð¾‚ WAt¤ðt{tk ytðu ‚tu ºtýuÞ …tËt…h {¤‚tk …qýtOftu Ë{t™

ntuÞ ‚u ½x™t™e Ëk¼tð™t þtuÄtu.

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

P (B Ç A') = 0.3 ntuÞ ‚tu P (A' È B') y™u P(A) {u¤ðtu.

(f) (i) yuf …uxe{tk 4 ÷t÷ y™u 3 ËVuŒ Œztytu Au. ƒeS …uxe{tk 3 ÷t÷ y™u 4 ËVuŒ Œzt Au.

yuf …uxe ÞtáÂåAf he‚u …ËkŒ fhe ‚u{tkÚte ƒu Œzt W…tz‚tk ‚u ƒL™u Œzt ÷t÷ ntuÞ ‚u™e Ëk¼tð™t

þtuÄtu. (2)

(ii) (a) òu A y™u B  …hM…h r™ðthf ½x™tytu ntuÞ ‚tu ™e[u™e Vt¤ðýe þõÞ Au fu ™nª ‚u

sýtðtu. (1)

P (A) = 0.75, P (A Ç B') = 0.35

(b) 52 …¥tt{tkÚte 2 …¥ttk yuf …Ae yuf …whðhýe Ërn‚ ÷u‚tk ƒL™u ft¤e™t ntuÞ ‚u™e Ëk¼tð™t

fux÷e ? 1

(z) (i) ™e[u™e Œþtkfe ËkÏÞt™u yütkfe MðY…{tk ÷¾tu. (2)

(146.5)
10

(ii) þtuÄtu : .5427 E 04 + .4623 E 02 (1)
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«&™–1 (y)

(1) «{uÞ–1. òu ðtM‚rðf rðÄuÞ f yu a ™t ftuEf rArÿ‚ Ëtr{ÃÞ{tk Ëðoºt ÔÞtÏÞtrÞ‚ ntuÞ ‚Útt 

lim
x a®

 f (x)™wk

yÂM‚íð ntuÞ ‚tu ‚u ÷ût y™LÞ ntuÞ.

Ëtrƒ‚e : Äthtu fu 

lim
x a®

 f (x) = l
1
 ‚Útt 

lim
x a®

 f (x) = l
2

ßÞtk l
1
 ¹ l

2
 y™u l

1
, l

2
 Î R

ÔÞtÏÞt™wËth «íÞuf e > 0 ™u y™wY…  d
1
 > 0 ‚Útt d

2
 > 0 {¤u,

suÚte "x, 0 < |x – a| < d
1
 Þ | f (x) – l

1
| < e

"x, 0 < |x – a| < d
2
 Þ | f (x) – l

2
| < e

nðu 0 < |x – a| < d ntuÞ ‚uðt «íÞuf x {txu,

Äthtu fu d = min {d, d
2
}

\ d £ d
1
 ‚Útt d £ d

2
, d > 0

0 < |x – a| < d Þ 0 < |x – a| < d
1
 Þ | f (x) – l

1
| < e

0 < |x – a| < d Þ 0 < |x – a| < d
2
 Þ | f (x) – l

2
| < e

nðu 0 < |x – a| < d ntuÞ ‚uðt «íÞuf x {txu

 |l
1
 – l

2
| = |l

1
 – f (x) + f(x) – l

2
|

£ |l
1
 – f(x)| + |f (x) – l

2
|

£ |f(x) – l
1
| + |f (x) – l

2
|

\ |l
1
 – l

2
| < 2e

nðu yt yË{‚t «íÞuf e > 0 {txu y™wY… d > 0 {u¤ðe™u ËíÞ ƒ™u Au.

\ e = 
l l1 2

2

-
 {txu …ý ‚u ÞtuøÞ d > 0  {txu ËíÞ Au.

l
1
 ¹ l

2
 ntuðtÚte |l

1
 – l

2
| > 0 y™u ytÚte  e ™e ytðe ®f{‚ ÷E þftÞ.

\ |l
1
 – l

2
| < 2e = |l

1
 – l

2
| su þõÞ ™Úte.

\ yt…ýe Äthýt fu rðÄuÞ f ™u yuf Úte ðÄw ÷ût ntuE þfu ‚u ËíÞ ™Úte.

\ rðÄuÞ™wk ÷ût y™LÞ Au.

(2) y™k‚ „wýtu‚h ©uýe : yt…ýu òýeyu Aeyu fu „wýtu¥th ©uýe {txu

S
n
 = a + ar + ar2 + .... + arn–1 = 

a r

r

n1

1

-

-

c h
 (r ¹ 1)

yt ©uýe {S
n
} ™t ÷ût™u y™k‚ „wýtu¥th ©uýe™tu Ëhðt¤tu fnu Au, ßÞtk |r| < 1.

yt Ëhðt¤t™u a + ar + ar2 + .... (y™k‚ ËwÄe) îtht ŒþtoðtÞ Au.

rðÄuÞ™t ÷ût {txu su ftÞor™Þ{tu Mðefthu÷t ‚u r™Þ{tu ©uýe ÷ût {txu …ý ËíÞ Au, ‚u Mðefth‚tk,

lim
n®¥

 S
n

= lim
n®¥

 
a r

r

n1

1

-

-

c h
 (|r| < 1)

= lim
n®¥

 
a ar

r

n-

-

c h
1
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= 
a

r1-
 fthý fu 

lim
n®¥

 rn = 0

yt{, y™k‚ „wýtu¥th ©uýe™tu Ëhðt¤tu 

a

r1-
 Au.

(ƒ) (1) lim
x®2

 
3 2 2

62 2

3

6

x

x

+ -

+ -

= lim
x®2

 
3 2 8

62 64

1 3 1 3

1 6 1 6

x

x

+ -

+ -

b g bg
b g bg

/ /

/ /

= lim
x®2

 

3 2 8

3 2 8
3 2 8

62 64

62 64
62 64

1 3 1 3

1 6 1 6

x

x
x

x

x
x

+ -
+ -

× + -

+ -
+ -

× + -

R
S
||

T
||

U
V
||

W
||

b g bg
b g b g

b g bg
b g b g

/ /

/ /

= 

1
3

8

1
6

64

1
3 1

1
6 1

bg
bg

-

-
 lim

x®2
 
3 2

2

x

x

-

-
b g
b g

= 
6

3
 

8

64

2
3

2
3

bg
bg

-

-  · 3 = 
2 64

8

5 6

2 3

.
/

/

bg
bg  · 3 = 

2 32

4

bg
 · 3 = 48

(2) lim
x®0

 
x x

e ex x

tan

- + -2

= lim
x®0

 
x x e

e e

x

x x

tan ×

- +ej2 2 1

= lim
x®0

 
x x e

e

x

x

tan ×

-1
2e j

= lim
x®0

 = 
x

x
x

x e

e
x

x

x

x

tan
× ×

-F
HG

I
KJ×

1
2

2

 = 1

(3) lim
x®0

 
8 4 2 1

5 4

n n n

n

- - +
- + cos

lim
x®0

 = 
4 1 2 1

5 4

n n

n

- -

- +

c hc h
d icos

 · 
5 5

5 4

+ +
+ +

cos

cos

x

x



„rý‚–2                    «&™…ºt–4

101

= lim
n®0

 
4 1 2 1 5 4

2
2

2

n n n

n

- - × + +

×

e je jd icos

sin
[Q 5 – [4 + cos n] = 1 – cos n = 2 sin2 

n

2
]

= lim
n®0

 

4 1 2 1
5 4

2 2

2 4

2

2
2

n n

n n
n n

n

n
n

-F
HG

I
KJ

-F
HG

I
KJ× + +

×
F
HG

I
KJ×

cos

sin

d i

= 
log log cose e n4 2

2

5 4

2 1 1
4

× + +

×

d i
bg  = 4 5 . log

e
4 . loge2

(f) (1) f (x) = x · sin 
1

x
,  x ¹ 0

= 0        ; x = 0         

x = 0 yt„¤™wk Ët‚íÞ.

|sin 
1

x
| £ 1 Þ |x · sin 

1

x
| £ |x|

d = e ÷u‚tk, 0 < |x – 0| < d Þ |x| < d Þ |x sin 
1

x
 – 0| < e

\ lim
x®0

 x · sin 
1

x
 = 0 = f (0)

\ f yu x = 0 {txu Ë‚‚ Au.

(2) ¾t÷e søÞt …qhtu. (sYhe „ý‚he fhðe)

(i) lim
x®0

 
sin ox

x

= lim
x®0

 
sinx

x

×p180

= lim
x®0

 
sin

p

p

x

x
180

180

 ´ 
p

180

= lim
px

180
0®
 
sin

p

p

x

x
180

180

 ´ 
p

180
 = 

p
180

 · 1 = 
p

180

U
V|
W|
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(ii) lim
x®0

 
2 2

3

3 2x x

x

-
sin

= lim
x®0

 
2 1 2 1

3

3 2x x

x

- - -c hc h
sin

= lim
x®0

 = 
lim lim

lim
sin

x x

x

x x

x x
x

x

® ®

®

× -
×

- ×
-

×

0 0

0

3 2 1
3

2
2 1

2

3
3

3

3 2

= 
log loge e

2 22

3

-
 = log

e
 23

(iii) lim
x e®

 x
e

x ee j
1

-

x – e = h ÷u‚tk x ® e Þ h ® 0

÷ût : 

lim
h®0

 
e h

e

h+L
NM

O
QP

1

= lim
h®0

 1
1

+ h
e

h  = lim
h®0

 1

1
1

+LNM
O
QP

R
S|
T|

U
V|
W|

h

e

e
e

= e1/e

Q lim
n

n

n
e

®¥
+FHG
I
KJ=

F
HG

I
KJ1

1

(z) (1) 2x = y1/m + y–1/m ™wk x «íÞu rðf÷™ fh‚tk

1 11 1 1 1

m
y

m
ym m× + -FHG
I
KJ

L
NM

O
QP

- - -
 · 

dy

dx
 = 2

\
1

my
 [ y1/m – y–1/m]. y

1
 = 2

\ (y1/m – y–1/m)y
1
 = 2my

\ (y1/m – y–1/m)2 · y
1
2 = 4m2y2 (ƒk™u ƒtswyu ð„o fh‚tk)

\ [(y1/m + y1/m)2 – 4] y
1
2 = 4m2y2

\ [4x2 – 4] y
1
2 = 4m2y2

\ (x2 – 1)y
1
2 = m2y2
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VheÚte x «íÞu rðf÷™ fh‚tk

(x2 – 1) 2y
1
y

2
 + y

1
2 (2x) = 2m2 y · y

1

2y
1
 ¹ 0 ytÚte (x2 – 1) y

2
 + xy

1
 + m2y.

(2) lim
x®0

 
f x

x

bg-1

= lim
x®0

 
f x f

x

bg bg-

-

0

0
Q f (0) = 1 yt…u÷ Au.

= f '(0)

= f (0) Q f '(x) = f (x)

= 1 Þ f '(0) = f (0)

«&™–2 (A) (i) …tXâ…wM‚f™t …t.™k. – 60 ™wk «{uÞ  – 02

(ii) …tXâ…wM‚f™t …t™k – 61 ™wk W…«{uÞ – 01

(iii) …tXâ…wM‚f™t …t™ ™k. – 113 ™t «{uÞ – 5 ™e Võ‚ «r‚¿tt

(B) (i) y = sec–1 
1

1

2

2
+

-

F
HG

I
KJ

x

x
, x ¹ ± 1 ‚tu 

dy

dx
 þtuÄtu.

\ y = cos–1 
1

1

2

2
-

+

F
HG

I
KJ

x

x (Q cos–1 
1

x
 x = sec–1x)

\
dy

dx
 = 

-

-
-
+

F
HG

I
KJ

L

N

MMMMMM

O

Q

PPPPPP

1

1
1

1

2

2

2
x

x

 
d

dx

x

x

1

1

2

2
-

+

F
HG

I
KJ

L
NMM

O
QPP

\
dy

dx
= 

- +

+ - -

L

N
MMM

O

Q
PPP

1 1

1 1

2

2 2 2

x

x x

e j
e j e j

 
1 2 1 2

1

2 2

2 2

+ - - -

+

L

N
MMM

O

Q
PPP

x x x x

x

e jb ge jbg
e j

= 
-L

NMM
O
QPP

1

4 2x
 

- + + -

+

L
N
MM

O
Q
PP

2 1 1

1

2 2

2

x x x

x

e j

= 
-1

2| |x  
-

+
L
NM

O
QP

4

1 2
x

x

dy

dx
= 

2

1 2

x

x x| | +e j ... (1)
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® òu x > 0 ‚tu 

dy

dx
 = 

2

1 2+ x

® òu x < 0 ‚tu 

dy

dx
 = – 

2

1 2+ x

® òu x = 0 ‚tu 

dy

dx
 yþõÞ

(ii) f '(x) = lim
t x®  

f t f x

t x

bg bg-

-
(Q rðf÷™™w Ëqºt)

\ f '(0) = lim
t®0 

f t f

t

bg bg-

-

0

0
(Q x = 0 yt„¤ rðf÷™eÞ‚t {txu)

\ f '(0) = lim
t®0 

f t

t

bg- 2
(Q x = 0 ‚tu f (x) = ex + 1

    f(0) = 2)

    nðu lim
t® +0  

f t

t

bg- 2
 y™u 

lim
t® -0  

f t

t

bg- 2

\  f '(0) = lim
t® +0  

e

t

t + -1 2
 y™u = lim

t® -0  
2 3 2- -t

t

= lim
t® +0 .

e

t

t -1
 y™u = lim

t® -0  
-3t

t

= log
e
e

= 1 y™u = – 3

\ x = 0 yt„¤ ÷ût™wk yÂM‚íð ™Úte ‚uÚte x = 0 yt„¤ f (x) rðf÷™eÞ ™Úte.

(iii) x = 
1

2
 a (t + 

1

t
) ; y = 

b

2
 (t – 

1

t
) ‚tu 

dy

dx
 þtuÄtu.

\ x = 
a

2
 (t + 

1

t
) y™u y = 

b

2
 (t – 

1

t
) ™wk t ™e Ët…uût rðfÕ… fh‚tk

\
dx

dt
 = 

a

2
 (1 – 

1
2t

 ¹ 0) [fthý fu t ¹ 0, t ¹ 1, a ¹ 0] y™u 

dy

dt
 = 

b

2
 (1 + 

1
2t

)

® …hk‚w  
dy

dx
= 

dy dt

dx dt

/

/

= 

b
t

a
t

2 1 1

2 1 1

2

2

+FH IK
-FH IK

dy

dx
 = 

b

a
 

1

1

2

2

+

-

t

t

e j
e j
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(C) (i)

Äthtu fu Ë{¼qs rºtftuý™e ƒtsw a Au

y™u 

da

dt
 = 3 Ëu{e / ËufLz Au.

D ABC ™w ûtuºtV¤

  D = 
1

2
 bc sin A

\   D = 
1

2
 a2 sin 60o

\   D = 
a2

2
 

3

2
 = 

3

4

2a

DABC ™wk ûtuºtV¤

D = 
3

4

2a
 ™wk t ™e Ët…uût rðf÷™ fh‚tk

\ 
d

dt

D
 = 

3

4
 (2a) 

da

dt

\
d

dt

D
 = 

3

2
 (200) 3

\
d

dt

D
 = 300 [tu.Ëu{e./ËufLz

2

\ ûtuºtV¤ ðÄðt™tu Œh 

d

dt

D
 = 300 [tu Ëu.{e./ËufLz

2

(ii) a2y = x3 ™wk x ™e Ët…uût rðf÷™ fh‚tk

a2 
dy

dx
 = 3x2

   
dy

dx
 = 

3 2

2
x

a

\ m = 
dy

dx
F
HG
I
KJ (a, a) = 

3 2

2
a

a
 = 3

® (a, a) ®ƒŒw{tkÚte …Ëth Út‚t y™u 3 Zt¤ðt¤t M…þof™wk Ë{e.

y – a = 3(x – a)
\ 3x – y – 2a = 0

® (a, a) ®ƒŒw{tkÚte …Ëth Út‚t y™u – 
1

3
 Zt¤ðt¤t M…þof™w Ë{e.

y – a = 
1

3
 (x – a)

\ 3y – 3a = – x + a
\ x + 3y – 4a = 0

A

B C

a
a

a
60o

60o
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(iii) Äthtu fu f (x) = ex–1 – x

\ f '(x) = ex–1

® òu x > 0 ‚tu f '(x) > 0 {¤u Au. [Q ex > 1]

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

\ x > 0 Þ f(x) > f(0)

  Þ ex–1 – x > 0 (Q f (0) = 0)

  Þ ex > 1 + x

  Þ ex–1 > x ... (1)

® òu x < 0 ‚tu f '(x) < 0 {¤u Au. [Q ex > 1]

   x < 0 {txu f(x) ½x‚wk rðÄuÞ Au.

\ x < 0 Þ f(x) > f(0)

  Þ ex–1 – x > 0 (Q f(0) = 0)

  Þ ex–1 > x ... (2)

\ Ë{efhý (1), (2) …hÚte x Î R – {0} {txu ex–1 > x ƒ™u Au.

(iv) y™u R
1
 + R

2
 = k (y[¤) Äthtu

\  
1

R
= 

R R
R R
1

1

+ 2

2

\   R = 
R R

K
1 2

\   R = 
R K R

K
1 - 1b g

\  f (R) = 
KR

K
1- R1

2

\ f '(R
1
)= 

K R

K

- 2 1  ™wk [R
1
 ™e Ët…uût rðf÷™ fh‚tk]

\ f ' '(R
1
) = 

-2

K

® f (R
1
) ™e {n¥t{ y™u LÞq™‚{ ®f{‚ {txu f '(R

1
) = 0 {qf‚tk

\
K R

K

- 2 1  = 0

\ 2R
1
 = K

\ R
1
 = K 2

R
1
 = K 2 ™e ®f{‚ f "(R

1
) {tk {qf‚tk

f "(R
1
) < 0 ƒ™u Au.
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\  R
1

= K
2 {txu f (R

1
) ™e ®f{‚ {n¥t{ Au.

®   R
1
= K

2 ™e ®f{‚ R
1
 + R

2
 = K {tk {qf‚tk

 R
2

= K
2

\ {n¥t{ ®f{‚ {txu R
1
 = R

2
 = K 2 ƒ™u Au.

(z) (i) Äthtu fu    f(x) = (x)1/5
ßÞtk x = 243

\     f '(x) = 
1

5
 x

1
5 1-

dx = – 0.01

\     f '(x) = 
1

5
 x

-4
5

\     f '(x) = 
1

5
4

5x

® x = 243 {txu f (x) = 2435  = 3

    f '(x) = f '(243) = 
1

5 243
4

5b g  = 
1

5 3 4bg = 
1

5 81´

\
    f '(x) = 

1

405

\ f(x + dx) @ f (x) + dxf '(x) (Ëqºt)

\ f (243 – 0.01) @ 3 – (0.01) 
1

405

\ 242 995 .  @ 3 – (0.01) 
1

405
 = 1214.99

(ii) S = t3 – 6t2 + 9t + 4 ™wk t ™e Ët…uût rðf÷™ fh‚tk

ðu„ v = 3t2 – 12t + 9

«ðu„ a = 6t – 12

®    v = 0 ‚tu 3t2 – 12t + 9 = 0

\ t2 – 4t + 3 = 0
\ (t – 3) (t – 1) = 0
\ t = 3,  t = 1

® òu t = 1 {txu S(t = 1) = 1 – 6 + 9 + 4 = 8 yuf{

® òu t = 3 {txu S(t = 3) = 27 – 54 + 27 + 4 = 4 yuf{

(iii) f (x) = x + 
1

x
, x Î 

1

2
3,LNM
O
QP

\ f '(x) = 1 – 
1
2x

® ynª x Î (
1

2
, 3) {tk f(x) rðf÷™eÞ Au ‚Útt [

1

2
, 3] {tk f (x) Ë‚‚ Au.
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® f (a) = f 
1

2
F
HG
I
KJ = 

1

2
 + 2 = 

5

2

y™u f (b) = f(3) = 3 + 
1

3
 = 

10

3

\ f(a) ¹ f (b)

® C Î (
1

2
, 3) yuðtu {¤u fu suÚte f '(c) = 

f b f a

b a

bg bg-

-
 ƒ™u.

\ 1 – 
1
2C

 = 
10

3
5
2

3 1
2

-

-

\
1 – 

1
2C

 = 
20 15

6 6 1

2-
-

b g
b g = 

5

3 5bg = 
1

3

\
1
2C

 = 1 – 
1

3

\
1
2C

 = 
3 1

3

-

\
C2 = 

3

2

\ C = ± 
3

2

\ C = 
3

2
 Î (

1

2
, 3) Au y™u C = – 

3

2
 Ï (

1

2
, 3)

\ C = 
3

2
 {txu {æÞf™t «{uÞ™wk …t÷™ ÚttÞ Au.

«&™–3 (y)

(1) «{uÞ 1. òu f ‚Útt g ƒk™u (a, b) …h rðf÷™eÞ rðÄuÞtu ntuÞ ‚Útt f '(x) = g'(x),

" xÎ(a, b) ‚tu f (x) = g(x) + c ßÞtk c y[¤ Au.

Ëtrƒ‚e : Äthtu fu h(x) = f(x) – g(x), x Î (a, b)

x
1
, x

2
 Î (a, b) y™u x

1
 < x

2
 ‚tu [x

1
, x

2
]  …h h Ë‚‚ Au. ‚Útt (x

1
, x

2
) …h h rðf÷™eÞ

Au. ð¤e,

{æÞft™ «{uÞÚte,

h(x
1
) – h(x

2
) = h'(c) (x

1
 – x

2
) ßÞtk c Î (x

1
, x

2
)

yt{, c Î (a, b)

\ h'(c) = f '(c) – g'(c) = 0

\ h(x
1
) = h(x

2
), " x

1
, x

2
 Î (a, b)

\ f (x
1
) – g(x

1
) = f (x

2
) – g(x

2
), " x

1
, x

2
 Î (a, b)
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\ f – g yu (a, b) …h y[¤ rðÄuÞ Au.

\ f (x) – g(x) = c ßÞtk c Î R y[¤ Au.

\ f(x) = g(x) + c, " x Î (a, b)

yÚtðt

(1) zeax cos bxdx= 
e

a b

ax

2 2+
 [a cos bx + b sin bx] + c

= 
e

a b

ax

2 2+
 cos (bx – q) + c

sðtƒ :

   I = zeax cos bx dx

   I = zcos bx · eax dx

   I = cos bx · 
e

a

ax

 – z – sin bx · b 
e

a

ax

 dx

   I = 
e bx

a

axcos
 + 

b

a
 zsin bx · eax dx

   I = 
e bx

a

axcos
 + 

b

a
 sin cosbx

e

a
bx b

e

a
dx

ax ax

× - ×
L
NM

O
QPz

   I = 
e bx

a

axcos
 + 

b

a
 sin bx · eax – 

b

a

2

2  ò cos bx · eax dx + c'

   I = 
e a bx b bxe

a

ax ax× +cos sin
2  – 

b

a

2

2  I +  c'

I + 
b

a

2

2  · I = 
e a bx b bx

a

ax cos sin+
2  + c'

(a2 + b2) I = eax [a cos bx + b sin bx] + c'

  I = 
e

a b

ax

2 2+
 [a cos bx + b sin bx] + c

nðu a = r cos q, b = r  sin q ÷u‚tk

a2 + b2 = r2 cos2 q + r2 sin2 q = r2 \ r = a b2 2+

nðu

   I = 
e

a b

ax

2 2+
 [a cos bx + b sin bx] + c

= 
e

a b

ax

2 2+
 [r  cos q cos bx + r sin q sin bx] + c
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= 
e

a b

ax

2 2+
 [r  cos (bx – q)] + c

= 
e

a b

ax

2 2+
 · a b2 2+  cos (bx – q) + c

= 
e

a b

ax

2 2+
 cos (bx – q) + c

(2) «{uÞ : òu rðÄuÞ f yu [–a, a] {tk Ë‚‚ y™u yÞwø{ ntuÞ ‚tu

-
z
a

a

 f (x) dx = 0, a Î R+

Ëtrƒ‚e : ynª – a < 0 < a ntuðtÚte,

-
z
a

a

 f (x) dx = 
-
z
a

0

f (x) dx + 
0

azf(x) dx ...(1)

  nðu  I = 
-
z
a

0

f(x) dx ÷Eþwk.

yt Ëkf÷™{tk x = – t ÷u‚tk, dx = – dt

ð¤e,  x = – a Þ t = a y™u x = 0 Þ t = 0

\   I = 
a

0zf (–t) (–dt)

= – 
a

0zf (–t) dt = 
0

azf (–t) dt

= – 
0

azf (t) dt (Q f yÞwø{ rðÄuÞ Au.)

= – 
0

azf (x) dx

I ™e yt ®f{‚ (1) {tk {qf‚tk,

-
z
a

a

f (x) dx = – 
0

azf (x) dx + 
0

az f (x) dx

= 0
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(ƒ) (1) zsin

sin

x

x4
 dx

= z sin

sin cos

x

x x2 2 2
 dx

= z 1

2 2cos cosx x
 dx

= 
1

2
 z cos

cos cos

xdx

x x2 2
sin x = t (Äthtu)

cos x dx = dt

= z dt

t t1 1 22 2- -e je j

= z1
1
2

1 2

1 1 2

2 2

2 2

- - -

- -

t t

t t

e j e j
e je j  dt

= z 1

1 2 2- t
 dt – 

1

2
 z1

1 2- t
 dt

= 
1

2
 · 

1

2
 log 

1 2

1 2

-
+

t

t
 – 

1

2
 · 

1

2
 log 

1

1

-
+

t

t
 + C

= 
2

2 2
 log 

1 2

1 2

-
+

sin

sin

x

x
 – 

1

4
 log 

1

1

-
+

sin

sin

x

x
 + C

(2) zx sec2x tanx dx

= x . 
tan2

2

x
 – z (1) 

tan2

2

x
 dx

= 
x xtan2

2
 – 

1

2
 z(sec2 x–1) dx

= 
x xtan2

2
 – 

1

2
 (tan x – x) + C

(3) zcos–1 
1

1

2

2
-

+

L
NM

O
QP

x

x  dx (x > 0) x = tan q (Äthtu) \ dx = sec2q dq

= zcos–1 (cos2q) . sec2q dq dx = sec2q dq ‚Útt q Î (– 
p
2

, 
p
2

)

= z2q sec2q dq [\ x > 0 \ 0 < q < p2 0 < 2q < p]
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= z2q sec2q dq

= 2 [q · tan q – z(1) tanq dq]

= 2 [q tan 2q – log |sec q|] + C

= 2 [tan–1x · x – log | 1 2+ x |] + C

(C) (1)
-
z
1

1 dx

x1 2 2- +a a \
1 – 2ax + a2 = t2

= 
1

1

+

-z
a

a -
t

dt

t
a

\
– 2a dx = 2t dt

= 
1

a 1

1

-

+z
a

a

dt     ‚Útt x = – 1 ‚tu t = 1 + a

x = 1 · ‚tu t = 1 – a

= 
1

a
 t 1

1
-
+

a
a

 dt = 
1

a
 [(1 + a) – (1 – a)] = 2

(2)
0

pzx sin3x dx

  I = 
0

pzx sin3x dx

= 
0

pz(p – x) sin3(p – x) dx

= 
0

pz(p – x) sin3x dx

   I = 
0

pzp sin3x dx – 
0

pzx sin3x dx.

      2I = p 
0

pzsin2x sin x dx cos x = t \– sin x dx = dt

= p 
1

1-z(1 – t2) (–dt) x = 0 ‚tu t = 1

= p 
-
z
1

1

(1 – t2) dt x = p ‚tu t = – 1
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= p 
-
z
1

1

 (1 – t2) dt

= p t
t

-
L
NM

O
QP-

3

1

1

3

= p 
2

3

2

3
+LNM
O
QP = 

4

3

p

(3)
a

bzcos x dx, f (x) = cos x

® cos x yu [a, b] …h Ë‚‚ rðÄuÞ Au.

® [a, b] ™u n – Ë{t™ W…yk‚ht÷{tk rð¼trs‚ fh‚t {¤‚t Œhuf W…yk‚ht÷™e ÷kƒtE h = 
b a

n

-
ÚttÞ.

® nðu x
i
 = a + ih

‚Útt f (x
i
) = cos x

i
 = cos (a + ih)

®   
a

bzcos x dx = lim
n®¥

 hå
=i

n

1
cos (a + ih)

= lim
n®¥

h [cos (a + h) + cos (a + 2h) + ..... + cos (a + nh)]

= lim
n®¥

 
h

h
2

2
sin

 [(2 cos (a + h) sin 
h
2

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

) + ....

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

)]

= lim
n®¥

 
h

h
2

2
sin

 sin sin

sin sin

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

sin sin

a
h

a
h

a
h

a
h

a nh
h

a nh
h

+FHG
I
KJ- +FHG

I
KJ

+ +FHG
I
KJ- +FHG

I
KJ

+ + +F
HG

I
KJ- + -F

HG
I
KJ

L

N

MMMMMMMMM

O

Q

PPPPPPPPP

3

2 2

5

2

3

2

2 2

= lim
n®¥

 
h

h
2

2
sin

 [sin (a + nh + 
h
2

) – sin (a + 
h
2

)]



„rý‚–2                    «&™…ºt–4

114

= lim
n
h

®¥
®0

h
h

2
2

sin
 [sin (a + b – a + 

h
2

) – sin (a + 
h
2

)]

= sin b – sin a.

(z) (1) z 1

1 42x x- +b ge j
1

1 42x x- +b ge j = 
A

x- 1
 + 

B Cx

x

+

+2 4

1 = A(x2 + 4) + (x – 1) (Bx + C)

x = 1 ‚tu 1 = A (5) \ A = 1
5

x = 0 ‚tu 1 = A (4) + (–1) (C)

\ C = 4A – 1 = 
4

5
 – 1 = 15

   x = 2 ‚tu 1 = A (8) + (2B + C)

 2B = 1 – 8A – C

= 1 – 
8

5
 + 

1

5
 = -

2

5

  B = -
1

5

\ z 1

1 2x x h- +b ge j = z( 1
5
1x-

 + 
- -

+

1
5

1
5

42

x

x
) dx

z 1

1 42x x- +b ge j = 
1

5
 log |x–1| – 

1

10
 log |x2 + 4| – 

1

10
 tan–1 

x

2
F
HG
I
KJ + C

(2) zcot x dx = log |sin x| + c x ¹ 
np
2

, n Î Z

z cot x dx = z cos

sin

xdx

x

t = sin x yu kp = 
2

2

kp
 ™u ™ Ë{tð‚tk ftuE…ý yk‚ht÷ …h Ë‚‚, rðf÷™eÞ y™u þqLÞu¥th Au.

dt

dx
 = cos x, (2k – 1) 

p
2

 ™u ™ Ë{tð‚tk yk‚ht÷ …h þqLÞu‚h y™u Ë‚‚ Au.

zcot x dx = zdt

t
 = log |t| + c = log |sin x| + c

 Q nh   =     b – a

   n®¥ íÞthu h ® 0
                        

L
NM

O
QP
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«&™–4 (y)„{u ‚u ƒu „ýtu.

(1) xy dx + (1 + x2) dy = 0 rðf÷ Ë{efhý™tu ÔÞt…f Wfu÷ þtuÄtu.

Ans. xy dx + (1 + x2) dy = 0

\
x

x1 2+
 dx + 

dy

y
 = 0 (rðÞtusr™Þ [÷)

\
1

2
 z

d
dx

x

x

1

1

2

2

+

+

e j
 dx + z dy

y  = log c'

\
1

2
 log (1 + x2) + log y = log c'

\ log (1 + x2) + log y2 = log c'2

\ log [y2 (1 + x2)] = log c ; ßÞtk c = c'2

\ y2 (1 + x2) = c, ÔÞt…f Wfu÷ {¤u.

(2) x dy – y dx = x y2 2-  dx

ynª x dy – y dx = x y2 2- dx

\ x dy = (y + x y2 2- ) dx

\
dy

dx
 = 

y x y

x

+ -2 2

 Ë{…rh{tý rðf÷ Ë{efhý Au.

nðu 

y

x
 = v yux÷u fu y = vx ytŒuþ ÷u‚tk, 

dy

dx
 = v + x 

dv

dx

yt ®f{‚tu rðf÷ Ë{efhý{tk {qf‚tk,

\ v + x 
dv

dx
 = v + 1 2- v

\ x 
dv

dx
 = 1 2- v

\
dv

v1 2-
 = 

dx

x
 (rðÞtus™eÞ [÷)

Ëkf÷™ fh‚tk, z dv

v1 2-
 = zdx

x
 + c

\ sin–1 v = log x + c

\ sin–1 
y

x
F
HG
I
KJ = log x + c ÔÞt…f Wfu÷ {¤u.
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(3)
dy

dx
 = (4x + y + 1)2 ™tu ÔÞt…f Wfu÷ þtuÄtu.

ynª, 

dy

dx
 = (4x + y + 1)2 {tk 4x + y + 1 = t ytŒuþ ÷u‚tk,

4 + 
dy

dx
 = 

dt

dx

\
dy

dx
 = 

dt

dx
 – 4

yt ®f{‚tu rðf÷ Ë{efhý{tk {qf‚tk,

dt

dx
 – 4 = t2

\
dt

dx
 = t2 + 4

\
dt

t2 4+
 = dx (rðÞtus™eÞ [÷)

Ëkf÷™ fh‚tk, zdt

t2 22+
 = zdx + c

1
 (c

1
 Mðih y[÷)

\
1

2
 tan–1 

t

2
 + x + c

1

\ tan–1 
t

2
 = (2x + 2c

1
)

\
t

2
 = tan (2x + 2c

1
)

\ t = 2 tan (2x + 2c
1
)

\ 4x + y + 1 = 2 tan (2x + c), (ßÞtk c = 2c
1
,  Mðih y[÷)

ÔÞt…f Wfu÷ {¤u.

(4) yuf …ŒtÚto ËeÄe hu¾t{tk „r‚ fhu Au. ‚u™e „r‚™wk Ëqºt 

ds

dt
 = S + 1 Au. ßÞtk S …ŒtÚto™wk «MÚtt…™

®ƒŒwÚte t Ë{Þu yk‚h (Ë{Þ r{r™x{tk y™u yk‚h {exh{tk Au) Œþtoðu Au, ‚tu …ŒtÚto™u 9801 {exh

yk‚h ft…‚tk fux÷tu Ë{Þ ÷t„þu ? [log
e
10 = 2.3026]

y®n „r‚™wk Ëqºt 

ds

dt
 = S + 1 Au.

\ 
ds

S 1+
 = dt (rðÞtus™eÞ [÷)

nðu Ëkf÷™ fh‚tk,

zds

S 1+
 = zdt + c; ßÞtk c Mðih y[÷

\ log (S + 1) = t + c, ÔÞt…f Wfu÷ {¤u.
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nðu «MÚtt…™ ®ƒŒwyu t = 0 ÷u‚tk, s = 0

\ log 1 = 0 + c
\ c = 0

\ yt…u÷ htþe «{týu™tu rðrþü Wfu÷ log (S + 1) = x  {¤.

nðu     s= 99 {qf‚tk,

   t = log
e
100

= 2 log
e
10 = 2(2.3026) = 4.6052

yt{, 99 {exh yk‚h ft…‚tk …ŒtÚto™u 4.6052 r{r™x ÷t„u.

«&™–4 (ƒ) „{u ‚u ƒu „ýtu :

(1) …hð÷Þ y = 4x – x2 y™u x – yûtÚte …rhr{‚ «Œuþ™wk ûtuºtV¤ 

32

3
 Au. yu{ Ëtrƒ‚ fhtu.

Ans. ynª ð¢ x – yût™u AuŒu, ‚tu y = 0 ÷u‚tk, 4x – x2 = 0

\ x(4 – x) = 0

\ x = 0 fu x = 4

\ ð¢ x – yût™u 0 (0, 0) y™u A (4, 0) {tk AuŒu.

ynª ð¢ y™u x – yût ðzu Ëer{‚ «Œuþ™wk ûtuºtV¤ A ntuÞ, ‚tu

  A = |I| ; ßÞtk I = 
a

bz ydx «{týu,

   I = 
0

4z(4x – x2) dx

= 2
3

2
3

0

4

x
x

-
L
NM

O
QP

= 2 16
64

3
bg-F
HG

I
KJ – (0 – 0)

= 
32

3

yt{, {tk„u÷ …rhr{‚ «Œuþ™wk ûtuºtV¤ 

32

3
 yuf{ Au.

(2) ð‚wo¤ x2 + y2 = r2 Úte ½uhtÞu÷t «Œuþ™wk ûtuºtV¤ þtuÄtu.

ynª ð‚wo¤ x2 + y2 = r2 yu ƒk™u yûttu …híðu Ëkr{‚ Au.

‚uÚte «Út{ [hý{tk™t [t… nuX¤™wk ûtuºtV¤ {u¤ðe™u

‚u™u 4 ðzu „wýeþwk.

\ ð‚wo¤™wk ûtuºtV¤ = 4 
0

rzydx

= 4 
0

rz r x2 2-  dx (Q x2 + y2 = r2 Þ y = r x2 2- ) (\ «Út{ [hý)

y

O (0, 0) A (a, 0)
X

y = 4x – x2

y

(0, 0)O (r, 0)
A

X

B(0, r)
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= 4 
x

r x
r x

r

2 2 2
2 2

2
1

0

- + +
L
NM

O
QP

-sin

= 4
r

r r
r

2 2
12 2

2
1- + ×

L
NM

O
QP

-sin bg

= 4 
r r

2
0

2
1

2
1× + ×

L
NM

O
QP

-bg bgsin

=  
r 2

2
 · 

p
2

= pr2

yt{, ð‚wo¤ x2 + y2 = r2 Úte ½uhtÞu÷t «Œuþ™wk ûtuºtV¤ pr2 Au.

(3) (i) «Út{ fûtt™t yuf½t‚e rðf÷ Ë{efhý™wk ÔÞt…f MðY… ÷¾tu.

«Út{ fûtt™t yuf½t‚e rðf÷ Ë{efhý™wk ÔÞt…f MðY…:

(ax + by + c) dx + (a'x + b'y + c’) dy = 0

yux÷u fu, 

dy

dx
 = 

ax bx c

a x b y c

+ +
+ +' ' '

 Au.

(ii) ™e[u™t rðf÷Ë{efhý™tk fûtt y™u …rh{tý sýtðtu.

y = x 
dy

dx
 + 5 1

2

+FHG
I
KJ

dy

dx

Ans. ynª, y = x 
dy

dx
 + 5 1

2

+FHG
I
KJ

dy

dx

\ y x
dy

dx
-FHG

I
KJ

2

 = 25 1
2

+FHG
I
KJ

L
NMM

O
QPP

dy

dx

yt…u÷ rðf÷ Ë{efhý{tk Wå[‚{ rðf÷™V¤ 

dy

dx
 Au y™u ‚u™u Wå[‚{ ½t‚tkf 2 Au.

\ yt…u÷ rðf÷ Ë{efhý™e fûtt 1 y™u …rh{tý 2 Au.

«&™–(4) (f) „{u ‚u ƒu „ýtu :

(1) yuf ÞtáÂåAf [÷ x ™wk Ëk¼tð™t rð‚hý ™e[u «{týu Au.

P(x) = 
| |x - 3

7
; x = 0, 1, 2, 4, ‚tu ÞtáÂåAf [÷ x ™t {æÞf y™u rð[hý þtuÄtu.
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Ans. ynª P(x) = 
| |x - 3

7
 ; x = 0, 1, 2, 4

‚uÚte ÞtáÂåAf [÷ x ™wk Ëk¼tð™t rð‚hý ™e[u «{týu {¤u Au.

X = x 0 1 2 4

P(x)
3

7

2

7

1

7

1

7

nðu, ÞtáÂåAf [÷ x ™tu {æÞf = E(X)

= åx
i
 P(x

i
)

= (0) 
3

7
F
HG
I
KJ + 1 

2

7
F
HG
I
KJ + 2 

1

7
F
HG
I
KJ + 4 

1

7
F
HG
I
KJ

= 0 + 
2

7
 + 

2

7
 + 

4

7

= 
8

7

y™u rð‚hý,  s
X

2 = v(X)

= E(X)2 – [E(X)]2

= åx
i
2 · P(x

i
) – [åx

i
 · P(x

i
)]2

= 0 
3

7
F
HG
I
KJ + 12 

3

7
F
HG
I
KJ + 22 

3

7
F
HG
I
KJ + 42 

3

7
F
HG
I
KJ – 

8

7

2F
HG
I
KJ

= 0 + 
3

7
 + 

12

7
 + 

48

7
 – 

64

49

= 
63

7
 – 

64

49

= 
441 64

49

-

= 
375

49

(2) n y™u P «[÷tuðt¤t yuf îe…Œe ÞtáÂåAf [÷ x ™t {æÞf y™u rð[hý y™w¢{u 8 y™u 4 Au. ‚tu

n, P ‚Útt E(x2) þtuÄtu.

E(X) = nP = 8 y™u v(X) = npq = 4 …hÚte q = 
1

2

nðu, E(x2) = v(x) + (E(x
1
)2

= 4 + (8)2 = 4 + 64

= 68

yt{, n = 16,  p = 
1

2
 y™u E(x)2 = 68 {¤u.
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(3) sÞ r™þt™ ‚tfðt™e nheVtE{tk ¼t„ ÷u Au. ‚u™e r™þt™e ‚tfðt™e Ëk¼tð™t 0.4 Au. 5 ð¾‚

r™þt™ ‚tfðt™t «Þtu„tu{tk ‚u ƒhtƒh ºtý ð¾‚ r™þt™ ‚tfe þfþu ‚u™e Ëk¼tð™t fux÷e ?

Ans. sÞ r™þt™ ‚tfe þfu ‚u™u ËV¤‚t „ýeyu ‚tu ËV¤‚t™e Ëk¼tð™t p = 0.4 Au.

yt ð¾‚u r™»V¤‚t™e Ëk¼tð‚t q = 1 – p = 0.5 Útþu.

Äthtu fu sÞ 5 «ÞJtu …ife X «ÞJtu{tk r™þt™ ‚tfe þfu Au, ‚tu x yu ÞtáÂåAf rî…Œe [÷ Útþu.

‚u™t «[÷tu n = 5 y™u p = 0.4 Au.

‚uÚte x ™e Ëk¼tð™t rð‚hý™wk Ëqºt,

p(x) = 
5

x

F
HG
I
KJ (0.4)x (0.6)5–x ; x = 0, 1, 2, 3, 4, 5

nðu, h{uþ ƒhtƒh 3 ð¾‚ r™þt™ ‚tfe þfu ‚u ½x™t™e Ëk¼tð™t,

p(3) = 
5

3

F
HG
I
KJ (0.4)3 (0.6)5–3

= 10 (0.064) · (0.38)

= 0.64 ́  0.36

= 0.2304

«&™–4 (z)

(1) zx4x (1 + log x) dx þtuÄtu, ßÞtk x Î R+ – (0, 1)

Ans. zx4x (1 + log x) dx

= zx3x·xx (1 + log x) dx

= z( f (x))3 · f '(x) dx; ßÞtk f (x) = xx y™u  f '(x) = xx (1 + log x)

= 
1

4
 · ( f (x)4 + c

= 
1

4
 (xx)4 + c

= 
1

4
 x4x + c

(2) (i) ÔÞtÏÞt ÷¾tu : rðf÷ Ë{efhý™e fûtt

ƒnw…Œe MðY…u ÷¾u÷t rðf÷ Ë{efhý{tk ytð‚t rðfr÷‚tu{tk™t Wå[‚{ fûtt™t rðfr÷‚™e

fûtt™u rðf÷ Ë{efhý™e fûtt fnu Au.

(ii) rðÞtus™eÞ [÷ «fth™t rðf÷ Ë{efhý™tu ÔÞt…f Wfu÷ {u¤ðtu.

Ans. rðf÷ Ë{efhý™t MðY… P(x, y) dx + Q (x, y) dy = d {tk P(x, y) = f (x) y™u Q(x, y) = g(y) ntuÞ

‚tu, yt rðÞtus™eÞ [÷ «fth™t Ë{efhý™wk MðY… f (x) dx + g(y) dy = 0 ‚u™wk …Œðth Ëkf÷™ Ëkf÷™

fh‚tk, zf (x) dx + zg(y) dy = c; (ßÞtk, (Mðih y[÷)

‚uÚte F(x) + G(y) = C, ÔÞt…f Wfu÷ {¤u.
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«&™–5 (y) (i) …tXâ…wM‚f (Ëk¼tð™t Theory)

«{uÞ – 5 (Ëk¼tð™t)

«&™–5 (y) ‘yÚtðt’

* …ût : A y™u B r™h…uût ½x™tytu Au.

ËtæÞ : B y™u A' r™h…uût ÚttÞ yu{ ƒ‚tðtu.

yux÷u P(B Ç A') = P(B) . P(A')

Ëtrƒ‚e :

  P(B Ç A') = P (B – B Ç A) (Q B Ç A Ì B)

= P (B) – P (B Ç A) («{uÞ – 2)

= P (B) – P (B). P (A) {…ût, r™h…uût ½x™t}

= P(B) [1 – P (A)] ... (2)

= P (B) . P (A’) {P (A’) = 1 – P (A)}

(y) (ii) “Ëk¼tð™t rðÄuÞ™tu rðM‚th [0, 1] Au.”

yt rðÄt™ ¾tuxwk Au.

rðM‚th yu [0, 1] ™tu W…„ý Au, ÔÞt…‚ rðÄuÞ ™Úte.

WŒtnhý : yuf Ë{‚tu÷ …tËtu yuf ð¾‚ WAt¤ðt™t™tu r™Œþtoðftþ U = {H, T} [th ½x™tytu

™e[u  «{týu ÔÞtÏÞtrÞ‚ Au.

f, {H}, {T}, {H, T} ™e Ëk¼tð™t

0
1

2
 

1

2
  1     Au.

yt{ Ëk¼tð™t rðÄuÞ™tu rðM‚th {0, 
1

2
, 1} su [0, 1] ™Úte …ý ‚u™tu W…„ý Au.

* òu [0, 1] Ëk¼tð™t rðÄuÞ™tu rðM‚th ntuÞ ‚tu 

1

3
 Î [0, 1] ntuÞ ‚tu ftuE ½x™t A {¤ðe òuEyu

fu suÚte P(A) = 
1

3
 …ý yt þõÞ ™Úte

\ W…„ý Au.

(iii) Ëqºt : P(x + 1) = 
n x

x

-
+

F
HG

I
KJ1  · 

p

q
 P(x)  ßÞtk x = 0, 1, 2, ...... (n – 1)

«&™–5 (ƒ) (i) A = ht{ Œt¾÷tu „ýe þfu ‚u ½x™t \ P(A) = 
7

10

A' = ”   ”   ™ ”  ”   ” P(A') = 
3

10

B = ¼h‚ Œt¾÷tu „ýe þfu ‚u ½x™t \ P(B) = 
8

10

B' = ”  ”  ™ ”   ” P(B') = 
2

10
... (1)

C = ƒL™u Œt¾÷tu „ýe þfu ‚u ½x™t
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      C = (A È B) = (A' Ç B') ‘

\ P(c) = P (A' Ç B')'

= 1 – P (A’ Ç B’)

= 1 – P (A’). P (B’) = 1 – 
3

10
F
HG
I
KJ 

2

10
F
HG
I
KJ = 

94

100
. ... (1)

(ƒ) (3) P (A Ç B’) = 0.4 P (A È B) = 0.9

P (B Ç A’) = 0.3

P (A – A Ç B) = P (A) – P (A Ç B) = 0.4

P (B – A Ç B) = P (B) – P (A Ç B) = 0.3

P (A) + P (B) – 2 P (A Ç B) = 0.7 Ëhðt¤tu

P (A) – P (B) = 0.1 ƒtŒƒtfe ....

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

0.9 = 0.7 + 2P (A Ç B) – P (A Ç B)

\ 0.2 = P (A Ç B)

nðu P (A' È B') = P (A Ç B)’

= 1 – P (A Ç B) = 1 – 0.2 = 0.8

«&™–5 (f) (i)

4 ÷t÷ 4 ËVuŒ

3 ËVuŒ 3 ÷t÷

  B
1

  B
2

* ƒL™u …uxe …ËkŒ ÚttÞ ‚u Ë{Ëk¼tðe ½x™tytu Au.

\ P (B
1
) = P (B

2
) = 

1

2

* A = …uxe{tkÚte …ËkŒ fhu÷ Œztu (ƒu) ÷t÷ ntuÞ ‚u ½x™t

(i) nðu 

A

B1

F
HG
I
KJ = «Út{ …uxe B

1
 …ËkŒ ÚtÞt …Ae, ‚u{tkÚte ƒu ÷t÷ Œzt …ËkŒ ÚttÞ ‚u ½x™t

\ P 
A

B1

F
HG
I
KJ = 

4

7

C

C
2

2
 = 

4 3

7 6

´
´

 = 
2

7

(ii)
A

B2
 = ƒeS …uxe B

2
 …ËkŒ ÚttÞ …Ae ‚u{tkÚte ÷t÷ Œztytu (ƒu) …ËkŒ ÚttÞ ‚u ½x™t

\ P 
A

B2

F
HG
I
KJ = 

4

7

C

C
2

2
 = 

3 2

7 6

´
´

 = 
1

7

ƒuÞÍ «{uÞ  P(A) = P 
A

B1

F
HG
I
KJ. P(B

1
) + P

A

B2

F
HG
I
KJ. P(B

2
)

= 
2

7
 ´ 

1

2
 + 

1

7
 ´ 

1

2
 = 

1

2
 + 

1

14

= 
3

14
 sðtƒ
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(ii) A y™u B …hM…h r™ðthf ½x™tytu Au.

(a) \ P (A Ç B) = 0

nðu P (A Ç B’) = P (A – A Ç B) = P(A) – P(A Ç B)

\ P (A Ç B’) = P(A) {Q P(A Ç B) = 0}

   0.35 ¹ 0.75

Vt¤ðýe þõÞ ™Úte.

(b) 52 …¥tt {tkÚte ƒu …¥tt ÷uðt™t Au. (…qhðýe Ërn‚)

A
1
 = «Út{ «ÞJ …ËkŒ ÚtÞu÷ …¥tw ft¤e™wk ntuÞ ‚u ½x™t

P (A
1
) = 

13

52
1

1

C

C
 = 

1

4

 A
2

= ƒeò «ÞJu …ËkŒ ÚtÞu÷ …¥twk ft¤e™wk ntuÞ ‚u ½x™t

P (A
2
) = 

13

52
1

1

C

C
 = 

1

4

ƒL™u ½x™tytu r™h…uût Au.

\ P(A
1
 Ç A

2
) = P(A

1
) · P(A

2
) = 

1

4
 · 

1

4
 = 

1

16

(c) (146.5)
10

 = (________)
8

  ¼t„tfth þu»t y…qýtOf ¼t„™tu …qýtof ¼t„

146 ¸ 8 18  2 8 ðzu „wýtfth

 18 ¸ 8  2  2 ­ 0.5 ́  8 = 4.0    4 ̄

  2 ¸ 8  0  2

\ (146)
10

 = (222)
8

(0.5)
10

 = (4)
8

... (2)

(146.5)
10

 = (222.4)
8

sðtƒ

.5427 E 04 + .4623 E 02

= .5427 E 04 + .0046 E 04

.5427 E 04

+ .0046 E 04

.5473 E 04 ... (1)

s. .5473 E 04


