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Õ‚Â ò÷Åò± Ã›¶�ŸÂóS  -- 3
¿ú�ÂßÂ Ð--  ÷ùûþ ßÅÂ÷±õþ Îâ±ø¸
õ±¿ùá? áöÇÂòË÷KéÂ ý±ý× ¦Å¨ù 

¿õöÂ±á - ßÂ   1.  ¿ò¥§¿ù¿àîÂ Ã›¶�Ÿ&¿ùõþ  ëÂ×Mõþ ð±Ý •¿õßÂŠ Ã›¶�Ÿ&¿ù ù�ÂíÏûþ— Ð  

(a) úÓòÉ¦š±ò    óÓõþí ßÂËõþ± Ð

A = 







− 11

24
  ýËù A−2I Ûõþ ÷±ò ýËõ -----.

     Ans.  A = 







−








−

=∴







− 20

02
11
24

  2I - A    
11
24









−−

=
11

22
.

(b)  ü¿êÂßÂ ëÂ×Mõþ¿éÂ Îùà Ð

1 + 
( ) ( )

+++
3

log
2

loglog
33

e
23

e3
e   ...........   Î|¿íõþ Îû±áôÂù ýËõ --

(i) 3
elog (ii) 

3
1

(iii) 3 (iv) e3

Ans. 1 + 3
elog  + 

( ) ( )
.........

3
 log

2
 log

33
e

23
e ++

             =  3e
3
elog = .

Ans. (iii).

(c) 9x2 + 5y2 = 30y  ëÂ×ÂóõÔËMõþ Âóõþ±Ë�Âõþ ÆðâÇÉ ýù ---

(i) 6    (ii)  52     (iii) 6     (iv) 5

Ans. 9x2 + 5y2 = 30y

or, 9x2 + 5(y2 − 6y + 9) = 45

or, 9x2 + 5(y − 3)2 = 45
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or, 
( )

1
)3(

)3y(

5

x
2

2

2

2
=

−
+

∴ Length of major axis = 2 x 3 = 6 units.

Ans. (a)

Õïõ±, x = ay2 + by + c  Âóõþ±õÔËMõþ ò±¿öÂùË¥¤õþ ÆðâÇÉ ýù --

(i) 
4
a

    (ii) 
3
b

    (iii) 
a
1

    (iv) 
a4
1

Ans. x = ay2 + by + c

      ∴ y2 + 
a
x

a
cy

a
b

=+

      ⇒ (y + β)2 = )x(
a
1

α−  form. ∴ Length of Latus rectum = 
a
1

 units

Ans. (iii).

(d) òÏËäÂõþ ëÂ×Mõþ¿éÂ üîÂÉ ò± ¿÷ïÉ± ëÂ×Ë{¡à ßÂËõþ± Ð

y = sin−1 (3x − 4x3) + cos−1 (4x3 − 3x) ýËù 0
dx
dy

=  ýËõ¼

Ans. y = sin−1 (3x − 4x3) + cos−1 (4x3 − 3x)

∴ y = 3 sin−1x + 3 cos−1 x = 3π/2

  or,  .0
dx
dy

=

∴ Statement is true.

Õïõ±,  2
1

x1
x2siny

+
= −  ýËù 

dx
dy Ûõþ ÷±ò ýËõ --

(i)  2222 x1
x (iv)    

x1
1 (iii)    

x1
2x (ii)    

x1
2

+
−

+++

Ans. y = sin−1
2x1

x2
+

 = 2 tan−1x     ∴  2x1
2

dx
dy

+
=   Ans. (i).

(e) úÓòÉ¦š±ò ÂóÓõþí ßÂËõþ± Ð  

y = cos2x − sin2x ýËù  =








=0x
2

2

dx
yd

……….
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Ans. y = cos2x − sin2x = cos 2x

∴ =
ds
dy

2 sin 2x   or,  =2

2

dx
yd

−4 cos 2x    ∴ .4
dx

yd

0x
2

2

−=
=

(f) dx
x

)xsin(log
∫   Ûõþ ÷±ò òÏËäÂõþ ÂÎßÂ±ò¿éÂ ·

(i) −cos log|x| + c   (ii) cos log|x| + c   (iii) sin log|x| + c   (iv) −sin log|x| + c

Ans. dx
x

 x)sin(log
∫  = ∫ sin z dz [Where log x = z ∴ dzdx

x
1

= ]

= −cos z + c − cos (log (x)) + c

  Ans. (i)

Õïõ±, úÓòÉ¦š±ò ÂóÓõþí ßÂõþ Ð  ∫ dx)esin(e xx  Ûõþ ÷±ò ýËõ ------

Ans. ∫ ex sin (ex)dx = ∫ sin z dz [ ex = z ∴ex dx = dz ]

      = − cos(z) + c = − cos (ex) + c.

(g) ¿òËäõþ ëÂ×Mõþ¿éÂ üîÂÉ ò± ¿÷ïÉ± ëÂ×Ë{¡à ßÂËõþ± Ð π=∫
π

  x)dx log(tan2x  sin
2

0

Ans. I = ∫
π 2/

0
 sin 2x log (tan x) dx

∴ I = ∫
π 2/

0
sin 2 (π/2 − x) log (tan (π/2 − x) dx

            = ∫
π 2/

0
 sin 2x log cot x dx

∴ 2I = ∫
π 2/

0
sin 2x [log tan x cot x]dx = ∫

π 2/

0
 sin 2x × 0 = 0

∴ Answer is not true.

Õïõ±, òÏËäÂõþ ëÂ×Mõþ¿éÂ üîÂÉ ò± ¿÷ïÉ± ëÂ×Ë{¡à ßÂËõþ± Ð  0xdxsinx 43
4

4

=∫
π

π
−

 

Ans. ∫
π

π−

4/

4/

 x3 sin4x dx
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Let f(x) = x3 sin4x    ∴ f(−x) = −x3 sin4x

∴ f(x) is odd function   ∴ ∫
π

π−

4/

4/

 f(x) dx = 0.

(h) úÓòÉ¦š±ò ÂóÓõþí ßÂËõþ± Ð xdx2cos1
100

0

+∫
π

  Ûõþ ÷±ò ýËõ ---------

Ans.  x)dx(cos2    dx2x  cos1
100

0

100

0 ∫∫
ππ

=+

              = 100√2  ∫
π

0
 cos x dx = 100 √2 [sin x] π0  = 0.

(i) úÓòÉ¦š±ò ÂóÓõþí ßÂËõþ± Ð

  ÛßÂ¿éÂ á¿îÂúÏù ßÂí± üõþùËõþà± õõþ±õõþ  t ÎüËßÂË`Â  (5t2 − 2t) Îü¿÷ ðÓõþQ û±ûþ¼  t = 3   

ÎüËßÂ`Â ÂóËõþ ßÂí±¿éÂõþ  Îõá ýËõ -----

Ans. S = 5t2 − 2t

or,  2 - t 10
dt
ds

= .   ∴
3tdt

ds

=

 = 10 × 3 − 2 = 28 cm/sec.

∴ Velocity after 3 sec is 28 cm/sec.

(j) úÓòÉ¦š±ò ÂóÓõþí ßÂËõþ± Ð y = (1 − x) (2 + 3x) Ûõþ äÂõþ÷ ÷±ò ýËõ -----------¼ 

Ans.  y = (1 − x) (2 + 3x)

     = 2 + 3x − 2x − 3x2

     = 2 + x − 3x2

    =
dx
dy

 1 − 6x  =  0   [for maximum]

∴ x = 1/6.

   06
dx

yd
2

2
<−=   ∴  y has max. value

     ymax = .
12
25

2
5

6
5

2
12

6
11 =×=






 +





 −
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¿õöÂ±á - à  2.  ¿òËðÇú ÕòÅû±ûþÏ ¿ò¥§¿Âù¿àîÂ Ã›¶�Ÿ&¿ùõþ ëÂ×Mõþ ð±Ý Ð 2 x 2 = 4

  (a) Îû ÎßÂ±Ëò± ðÅ¿éÂ Ã›¶Ë�Ÿõþ ëÂ×Mõþ ð±Ý Ð

(i) ÛßÂ¿éÂ îÂ±Ëüõþ ÂóÉ±ËßÂËéÂ Õ¿õòÉ™¦¸öÂ±Ëõ öÂõþ± 52 ¿éÂ ¿õ¿öÂi§ îÂ±ü ÎïËßÂ ûËïBåöÂ±Ëõ  

ÛßÂ¿éÂ îÂ±ü  éÂ±ò± ýù¼ îÂ±ü¿éÂ ý×üßÂ±õò •Spades— õ± ü±Ëýõ ýÝûþ±õþ üyÂ±õò± ßÂîÂ ·

      Ans. A be the event of getting king

B be the event of getting spades.

∴x(A) = 13,  x(B) = 4.

Now, x(S) = 52.   n (A ∩ B) = 1

∴P(A ∪ B) = P(A) + P(B) − P (A ∩ B)

             = .
13
4

52
16

52
1

52
4

52
13

==−+

(ii) y = x− )1x1(.........
4
x

3
x

2
x 432

≤<−α+−+  ýËù Îðà±Ý Îû, 

x = y + α++ ........
!3

y
!2

y 32

Ans. y = ∞+−+− ....
4
x

3
x

2
xx

432

or, y = loge(1+x) ⇒ 1 + x = ey

or, x = ey − 1 = 1......
!3

y
!2

y
!1
y1

32

−







∞++++

                = y + ∞++ .....
!3

y
!2

y 32

(iii) A − 2B = 







−

−
84

77
 ÛõÑ   A − 3B = 








−134

911
 ýËù   A   Ý 

  B  ÷É±¿éÂª' ðÅ¿éÂ ¿òíÇûþ ßÂËõþ±¼ 

Ans: A − 2B = 







=








−

−
13-4
911

3B -   A ;
84

77

∴ (A − 2B) − (A − 3B)  = 






 −−
50
218

∴ B = 






 −−
50
218
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Putting B in 1st case you get A. (Do yourself)

(b) Ëû ÎßÂ±Ëò±  ÛßÂ¿éÂ ÂÃ›¶Ë�Ÿõþ ëÂ×Mõþ ð±Ý Ð 2 x 1 = 2

(i) 9x2 − 16y2 + 18x + 32y − 119 = 0 Âóõþ±õÔËMõþ ò±¿öÂùË¥¤õþ ÆðâÇÉ ¿òíÇûþ ßÂËõþ±¼ 

Ans. 9x2 − 16y2 + 18x + 32y − 119 = 0

or, 9(x2 + 2x + 1) − 16(y2 − 2y + 1) − 9 + 16 − 119 = 0

or, 9(x + 1)2 − 16(y − 1)2 = 112

              1

16
112

)1y(

9
112

)1x( 22
=

−
−

+

∴ Length of Latus rectum = 
a

b2
2

                             = 2.

9
112

16
112

 units

                                           = 
8

3 x 112
 units

(ii) y2 − 6y − 8x + 25 = 0  Õ¿ñõÔËMõþ ò±¿öÂ¦š±ò±‚Â ¿òíÇûþ ßÂËõþ±¼ 

Ans. y2 − 6y − 8x + 25 = 0

or, y2 − 6y + 9 = 8x − 25 + 9

or, (y − 3)2 = 8x − 16

or, (y − 3)2 = 8(x − 4) ∴ a = 2

Focus (α + a, β) = (4 + 2, 3) = (6, 3)

(c) Ëû ÎßÂ±Ëò± ÛßÂ¿éÂ Ã›¶Ë�Ÿõþ ëÂ×Mõþ ð±Ý Ð   2 x 1 = 2

  (i) xp, yq = (x+y)p+q  ýËù Îðà±Ý Îû 
x
y

dx
dy

=   

Ans. xp. yq  =  (x + y)p+q

⇒ p log x + q log y = (p + q) log (x + y)

= Differential with respect to x,







 +

+
+

=+
dx
dy1

yx
qp

dx
dy

y
q

x
p
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or, 







−

+
+

=







+
+

−
x
p

yx
qp

dx
dy

yx
qp

y
q

or,  
x
y

dx
dy

=   [x + y ≠ 0]

(ii) y = x2. log x  ýËù  x = 1 ¿õjÅËîÂ 2

2

dx
yd   Ûõþ ÷±ò ¿òíÇûþ ßÂËõþ±¼ 

Ans. y = x2 log x

∴
x

x
dx
dy 2

= + 2x log x = x + 2x log x = x(1 + 2 log x)

     x)log 21(
x
2x

dx
yd
2

2
++






=

∴ 
1x

2

2

dx
dy

=

 = 2 + 1 + 2 log 1 = 3.

Ans. 3.

(d) Ëû ÎßÂ±Ëò± ÛßÂ¿éÂ Ã Ã›¶Ë�Ÿõþ ëÂ×Mõþ ð±Ý Ð 2 x 1 = 2

(i) ∫ −− 3x)2x(
dx   Ûõþ ÷±ò ¿òíÇûþ  ßÂËõþ±¼ 

Ans. ∫ −− 3x)2x(
dx

        x − 3 = z2 ∴x − 2 = z2 + 1

dx = 2zdz

= cztan 2
1z

dz2       
z)1z(

zdz2 1
2222

+=
+

=
+

−∫∫

                   c3xtan 2 1 +−= −

(ii) dx.e.
x

1x x
1x

2

22

1

+−
∫  Ûõþ ÷±ò ¿òíÇûþ  ßÂËõþ±¼ 

Ans. dxe 
x

1x n
1x

2

22

1

+−
∫ z

x
1x =+

dzdx
x
11 2 =





 −
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= dzez
2/5

2
∫ ∴ dzdx

x
1x

2

2
=

−

= [ ] 22/52/5
2

z eee −= x 1 2

z 2 5/2

(e) Ëû ÎßÂ±Ëò±  ÛßÂ¿éÂ Ã›¶Ë�Ÿõþ ëÂ×Mõþ ð±Ý Ð 2 x 1 = 2

(i) a Ý  b   ñènõßÂZûþËßÂ  ÕÂóòûþò  ßÂËõþ  y = alogx + b  ÎïËßÂ ÕõßÂù 

  ü÷ÏßÂõþí áêÂò ßÂËõþ±¼ 

Ans. y = a log x + b

x
a

dx
dy

=    or,  a
dx
dyx =

or, 0
dx
dy

dx
ydx 2

2
=+  which is the differential equation

(ii) ü÷±ñ±ò ßÂËõþ± Ð   ydx − xdy = xy dx.

Ans. ydx − xdy = xydx

or, dx
y
xy

y
xdyydx

22 =
−

or, dx

y
x
y
xd

=



















       ∴ ∫ += cx
)y/x(
)y/x(d

     or, .cx
y
xln +=

(f) Ëû ÎßÂ±Ëò± ¿îÂò¿éÂ  Ã›¶Ë�Ÿõþ ëÂ×Mõþ ð±Ý Ð 2 x 3 = 6

(i) x- Ûõþ ÎßÂ±òÄ ÷±Ëòõþ  æòÉ  f(x) = ex ÛõÑ g(x) = 2x + 2  ÕËÂó�ÂßÂZËûþõþ x -Ûõþ 

  ü±ËÂóË�Â Âó¿õþõîÇÂËòõþ ý±õþ ü÷±ò ·

Ans. f(x) = ex,  y(x) = 2x + 2

f/(x) = ex,  g/(x) = 2

∴ ex = 2    ⇒ x = 2
elog .
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(ii) x-Ûõþ  üßÂù ñò±Rß ÷±Ëòõþ æòÉ  f(x) = (x−1)ex + 1 ÕËÂó�ÂßÂ ñò±RßÂ¼ 

Ans. f(x) = (x − 1) ex + 1

f/(x) = (x − 1) en + ex = xex > 0 for x > 0.

∴f(x) > f(0)  Now, f(0) = 0.

∴f(x) > 0. (Proved)

(iii) y = 2x2 − 6x − 4  õËS�õþ  ÎßÂ±ò   ¿õjÅËîÂ ¦óúÇßÂ  x-ÕË�Âõþ  ü÷±™LÃõþ±ù ·

Ans. y = 2x2 − 6x − 4

6x4
dx
dy

−=

Since tangent at (x, y) is parallel to x−axis

∴ 
2
3

4
6  x     0

dx
dy

==⇒=

∴y = 49
4
924)

2
3(6)

2
3(2 2 −−×=−−

          = 
2

1713
2
9

−=−

∴ Req. point 





 −

2
17,

2
3

.

(iv) y2 = 4x Õ¿ñõÔM,  x = 1   Ý  x = 2   üõþùËõþà±Zûþ  Ý  x −Õ�Â Z±õþ± üÏ÷±õXÂ 

Õ=ÁËùõþ Î�ÂSôÂù ¿òíÇûþ ßÂËõþ±¼  

  Ans. y2 = 4x, x = 1, x = 2

∴Req. Area = dx x4
2

1∫

         = [ ] )12(
3
412

3
2 2  

2/3
x2 2/32/3

2

1

2/3
−=−×=









         = ( )12
3
4 2/3 − .

(v) ÛßÂ¿éÂ  ßÂí± üõþùËõþà± õõþ±õõþ á¿îÂúÏù¼ ÎßÂ±Ëò± ¿ò¿ð©† ¿õjÅ ÎïËßÂ  t  ü÷Ëûþ Õ¿îÂS�±™LÃ  

  ðÓõþQ  x = 3 cos2t + 4 sin2t. ðÓõþËQõþ ÷±ñÉË÷  t ü÷Ëûþ  ßÂí±¿éÂõþ Qõþí ¿òíÇûþ ßÂËõþ±¼ 

Ans. x = 3 cos 2t + 4 sin 2t

  =
dt
dx

− 6 sin 2t + 8 cos 2t

y

0 1 2
x



10

=2

2

dt
xd

−12 cos 2t − 16 sin 2t

                = −4 (3 cos 2t + 4 sin 2t) = −4x.

∴ Accn = −4x

¿õöÂ±á - á    3.   ¿òËðÇú ÕòÅû±ûþÏ ¿ò¥§¿ù¿àîÂ Ã›¶�Ÿ&¿ùõþ ëÂ×Mõþ ð±Ý Ð

(a) Ëû ÎßÂ±Ëò± ðÅ¿éÂ  Ã›¶Ë�Ÿõþ ëÂ×Mõþ ð±Ý Ð 4 x 2 = 8

(i) ËS�÷±Ëõþõþ  ÂóXÂ¿îÂËîÂ ü÷±ñ±ò ßÂËõþ± Ð

3x + y + z = 10, x + y − z = 0, 5x − 9y = 1.

Ans. 3x + y + z = 10

x + y − z = 10

5x − 9y = 1

0. 46-  10 - 36-  
095
124

100

095
111

113
≠==

−
−=

−
−

         ∴  
46
1

195
011

1013
z

015
101

1103
y

091
110

1110
x

−
=

−

=

−

=

−
−

    Solving you get x, y, z (Do yourself)

(ii) äÂ±õþ æò õÉ¿M�õþ æiœ¿ðò õÈüËõþ ¿õ¿öÂi§ îÂ±¿õþËà ýÝûþ±õþ üyÂ±õò± ¿òíÇûþ ßÂËõþ±¼  

   •365 ¿ðËò õÈüõþ ñËõþ ¿òËîÂ Âó±Ëõþ±—¼ 

Ans.
4

365
1

362
1

363
1

364
1

365

C
CCCC)A(P ×××

=

      (iii) n  ñò±RßÂ ÂóÓíÇüÑàÉ±  (n > 1) ýËù á±¿í¿îÂßÂ Õ±Ëõþ±ýí ÂóXÂ¿îÂõþ ü±ý±ËûÉ Ã›¶÷±í ßÂËõþ± Îû, 

      4n − 3n − 1  õþ±¿ú¿éÂ üõÇð±   9  Z±õþ± ¿õöÂ±æÉ¼ 

Ans. P(n) : 4n − 3n − 1 = 22n − 3n − 1

P(1) = 4 − 3 − 1 = 0

P(2) = 42 − 3 × 2 − 1 = 16 − 6 − 1 = 9
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∴ P(1), P(2) is true.

Let, P(m) = 4m − 3m − 1

P(m+1) = 4m+1 − 3(m+1) − 1 = 4.4m − 3m − 4

       = 4.4m − 12m − 4 + 9m = 4(4m − 3m − 1) + 9m

∴ P(m+1) is divisible by 9.

(b) Ëû ÎßÂ±Ëò±  ðÅ¿éÂ  Ã›¶Ë�Ÿõþ ëÂ×Mõþ ð±Ý Ð 4 x 2 = 8

(i) y2 = 4ax  Õ¿ñõÔËMõþ ( )1
2
1 at2,at   Ý ( )2

2
2 at2,at  ¿õjÅZËûþõþ üÑËû±æßÂ æÉ±-Ûõþ 

  ü÷ÏßÂõþí ¿òíÇûþ ßÂËõþ±¼ Ü  æÉ± ò±¿öÂá±÷Ï ýËù Îðà±Ý Îû,  t1 . t2 = −1

Ans. Equation of the Chorel is

2
2

2
1

2
1

21

1

atat
atx

at2at2
at2y

−

−
=

−
−

If it passes through (a, 0) then

2
2

2
1

2
1

21

1

atat
ata

tt
at20

−

−
=

−
−

or, 
21

2
11

tt
t1

1
t2

+
−

=
−

  (t1 ≠ t2).

⇒ t1t2 = −1.

     (ii) Ëû ëÂ×ÂóõÔËMõþ úÏø¸ÇZûþ  (−1, 2) Ý (9, 2) Hhw ëÂ×ÈËßÂfîÂ± 
5
4  a¡l ü÷ÏßÂõþí ¿òíÇûþ ßÂËõþ±¼ 

Ans. Vertices are (−1, 2) & (9, 2)

ie., y−coordinates are equal

∴ Centre 2) ,4(
2

22,
2

91
=






 ++−

Major axis is parallel to x−axis.

∴ Eqn. 1
b

)2y(
a

)4x(
2

2

2

2
=

−
+

−

2a = 10b)19( 22 =++ .  ∴ a = 5

b2 = a2(1 − e2)  ⇒ b2 = 5 





 −

25
161  = 

25
95×
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⇒ b = 
5

3
.

∴ Req. equation 
( ) .1

5/9
)2y(

16
4x 22

=
−

+
−

(iii) 16x2 − 9y2 = 144 Âóõþ±õÔËMõþ ò±¿ö Zûþ,  ëÂ×ÈËßÂfîÂ± Ý ¿òûþ±÷ßÂZËûþõþ  

       ü÷ÏßÂõþí ¿òíÇûþ ßÂËõþ±¼ 

Ans. 16x2 − 9y2 = 144.

Or, .1
16
y

9
x 22

=−

a2 = 9,   b2 = 16.    .
3
5

9
161e =+=∴

Focii = (+ ae, 0) = ( )0 ,50,
3
53 ±=






 ×± .

Equation of directions : x = + a/e

  x = 
5
9

3
5
3

±=±

or, 5x + 9 = 0.

(c) Ëû ÎßÂ±Ëò± ðÅ¿éÂ ›¶Ë�Ÿõþ  ëÂ×Mõþ ð±Ý Ð 4 x 2 = 8

Ã(i) ›¶÷±í ßÂËõþ± Ð  ( )12log
2
1

xcosxsin
xdxsin22

0

+=
+∫

π

Ans.
 xcos  x sin

xdxsinI
22/

0 +
= ∫

π

dx
 xsin  x cos

xcosI
22/

0 +
=∴ ∫

π

 











−= ∫∫ dx)xa(fdx)x(f

a

0

a

0

 xcos  x sin
dxI2

2/

0 +
=∴ ∫

π

       






 π

+
= ∫

π

4
xsin

dx
2
1 2/

0
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       )
4

x(d)
4

x(eccos
2
1 2/

0

π
+

π
+= ∫

π

       c
2

4
x

tanlog
2
1

2

0

+

















 π
+

=

π

       ).12log(
2
1

+=

(d) Ëû ÎßÂ±Ëò±  ðÅ¿éÂ  Ã›¶Ë�Ÿõþ ëÂ×Mõþ ð±Ý Ð 4 x 2 = 8

(i) ü÷±ñ±ò ßÂËõþ± Ð  





 +=−

dx
dyx12

dx
dyxy 2 ÎðÝûþ± Õ±Ëå y = 1 ûàò x = 1.  

Ans. 





 +=−

dx
dyx12

dx
dyxy 2

( )
dx
dyx2x2y 2+=−

or, 
2y

dy
xx2

dx
2 −

=
+

or, c.  |2 -y | ln

4
1

4
1x

2
1x

dx
2
1

2
+=

−++
∫

or, c.  |2 -y | ln

2
1

2
1x

dx
2
1

22 +=







−






 +

∫

or, c  |2 -y | ln  

2
1

2
1x

2
1

2
1x

ln

2
1.2

1
2
1

+=
++

−+

Putting x = 1, y = 1, we get the particular solution. (Do Yourself).

(ii) ü÷±ñ±ò ßÂËõþ± Ð 2y2x4
dx
dylog −−=






   ÎðÝûþ± Õ±Ëå y = 1   ûàò x = 1.

Ans. 2y2x4
dx
dylog −−=
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Or, 2y2x4 e.e.e
dx
dy −−=

e2ydy = e4x. e−2 dx.

Or, c
4

e
2

e 2x4y2
+=

−

Putting x = 1, y = 1 we get the particular solution (Rest Do Yourself).

(iii) ü÷±ñ±ò ßÂËõþ± Ð xcosx
dx

yd
2

2
−=    ÎðÝûþ± Õ±Ëå y = 1, 0

dx
dy

=    ûàò x = 0  

Ans.  xcosx
dx

yd
2

2
−=

Or, c  x sin
2
x

dx
dy 2

+−=

Or, 0 = 0 − sin 0 + c ∴ c = 0.

 xsin
2
x

dx
dy 2

−=

dx xsin
2
xdy

2









−=

y = c  x cos
6
x3

++

1 = 0 + cos 0 + c  ∴ c = 0

 xcos
6
xy

3
+=

(e) Ëû ÎßÂ±Ëò±  äÂ±õþ¿éÂ  ÂÃ›¶Ë�Ÿõþ  ëÂ×Mõþ ð±Ý Ð   4 x 4 = 16

(i) lx + my + n = 0 üõþùËõþà± y2 = 4ax  Õ¿ñõÔMËßÂ  ¦óúÇ ßÂõþËù  Îðà±Ý Îû, am2 = n1.  

Ans. y2 = 4ax

y
a2

dx
dy

=

or  
1)y,x( y
a2

dx
dy

11

=

∴ Equation of the tangent at (x1, y1) is
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y − y1 = )xx(
y
a2

1
1

−

or, yy1 = 2ax + 2ax1 …(1)

lx + my + n = 0 …(2)

Comparing (1) and (2)

n
ax2

m
ya2 11 =−=

l

∴ 
l

l
am2       y,/nx 11 −==

∴  
ll

n.a4am2ax4y
2

1
2
1 =






 −⇒=

or,  
ll

an4ma4
2

22
= ∴ am2 = nl. Proved.

(ii) x−ÕË�Âõþ ëÂ×ÂóËõþ  y2 = 4x  Õ¿ñõÔM x−4 − 4cosθ, y = 4sinθ õÔM Z±õþ± üÏ÷±õXÂ Õ=ÁËùõþ

  Ë�ÂSôÂù ¿òíÇûþ ßÂËõþ±¼

Ans. (x − 4) = 4 cos θ,  y = 4 sin θ

⇒ (x − 4)2 + y2 = 42 …(1)

∴ Circle of centre (4, 0) and radius = 4 units

y2 = 4x ...(2)

Solving : (x − 4)2 + 4x = 16

Or, x2 − 8x + 16 + 4x = 16

Or, x (x − 4) = 0 ∴ x = 0, 4.

Req. area =  dx)4x(16 2
4

0

−−∫

          dxx4
4

0
∫−

Calculating you get the result (Do yourself).

(iii)  ÛßÂ¿éÂ ÎéÂªò ý±ÝhÂ± ÎïËßÂ  ÎåËhÂ àhÂáÂóÅõþ ¿áËûþ ï±Ë÷¼  Ã›¶ïË÷ îÂ±õþ Îõá ÎõËhÂ üËõÇ±BäÂ 

Îõá  v  ýûþ¼ îÂ±õþÂóõþ Îõá ßÂ÷ËîÂ ï±ËßÂ¼ ý±ÝhÂ± ÎïËßÂ àhÂáÂóÅõþ ÎûËîÂ ÎéÂªò¿éÂõþ t ü÷ûþ  

ù±áËù Ã›¶÷±í ßÂËõþ± Ü ðÅý× ÎˆÂúËòõþ ÷ËñÉ ðÓõþQ .vt
2
1   
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Ans. fdtdvf
dt
dv

=⇒=

1

t

0

v

0

ft  v      dtfdv
1

=⇒= ∫∫

Again, ftv
dt
ds

==

1
2
11

t

0

s

0

vt
2
1t f

2
1s      tdtfds

1

==⇒= ∫∫

Again, Again, 0 = V − ft2  ⇒ V = ft2

S2 = Vt2 − 
2
1

 2
2ft  = Vt2 2

1
− Vt2 = 1/2 Vt2

S1 + S2 = )tt(V
2
1

21 +

∴ S = Vt
2
1

 (Proved).

(iv) ÛßÂ¿éÂ  Âó±ïËõþõþ  éÅÂßÂËõþ±ËßÂ  ÎßÂ±Ëò±  ëÂ×BäÂîÂ±ûþ  ¿¦šõþ±õ¦š± ÎïËßÂ   öÓÂÂóÔË‡Âõþ ëÂ×Âóõþ ÎôÂù± 

ýù¼  Îúø¸ h Îü¿÷ ÎûËîÂ Âó±ïõþ¿éÂõþ t ÎüËßÂ`Â ü÷ûþ ù±áËù Ã›¶÷±í ßÂËõþ± Îû, Âó±ïõþ¿éÂõþ 

öÓÂÂóÔË‡Â Õ±üËîÂ  Î÷±éÂ  







+

gt
h

2
t  ÎüËßÂ`Â ü÷ûþ ù±Ëá¼ 

Ans. Do yourself.

(v) 4ax + 3by = 12c  üõþùËõþà±  1
b
y

a
x

2

2

2

2
=+  ëÂ×ÂóõÔËMõþ  Õ¿öÂù¥¤ ýËù Îðà±Ý  Îû,  

  5c = a2e2

Ans. 1
b
y

a
x

2

2

2

2
=+   

.0
dx
dy

b
y2

a
x2

22 =+

ya
xb

dx
dy

2

2
−=

1
2

1
2

)y,x( ya
xb

dx
dy

11

−=
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Equation of Normal

y − y1 = )xx(
xb

ya
12

2

−

⇒ (b2x1)y − b2x1y1 = (a2y1)x − a2x1y1

or, ( ) ( ) ( ) 11
22

1
2

1
2 yxbayxbxya −=− …(1)

4ax + 3by  = 12 …(2)

Comparing we get 5c = a2e2.

¿õöÂ±á - â  4. ¿òËðÇú ÕòÅû±ûþÏ ¿ò¥§¿ù¿àîÂ Ã›¶�Ÿ&¿ùõþ ëÂ×Mõþ ð±Ý Ð 6 x 4 = 24

(a) (i) Ã›¶÷±í ßÂËõþ± Îû,  
n2

x2
1x 





 + ......... ¿õ™¦¸Ô¿îÂõþ ÷ñÉ÷ÂóËðõþ  ÷±ò 

! n
)1n2.(..........5.3.1 −

3 + 3

Ans.
n2

x2
1x 





 +    ∴ tn+1 term is middle term.

nn
n2

n
n

n
n2

1n 2
1.C

x2
1xCt =





=+

= n2 2
1.

)!n(
1.2)2n2)(1n2(n2 −−−

= 
{ }{ }

n2
1

!n
3.1).....3n2)(1n2(2.4).....4n2)(2n2(n2

×
−−−−

= 
{ }

n2

n

2
1.

)!n(
)1n2.......(5.3.1!n.2 −

= 
!n

)1n2.........(5.3.1 −
 (Proved)

  Ã (ii) ›¶÷±í ßÂËõþ± Ð

2
3log..........

4
2221.

4
1

4
221.

3
1

4
21.

2
1

4
1

e4

32

3

2

2 =α+
+++

+
++

+
+

+

Ans. n

n

n

1n32

n 4
12

n
1

4
2.....2221

n
1t −

×=
+++++

×=
−
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= 





 − nn 4

1
2
1

n
1







 −=






 −=






 −= 3332221 4

1
2
1

3
1t     ,

4
1

2
1

2
1t     ,

4
1

2
1

1
tt

∴ Exp. 





















+








+








+








.......
3

3
1

2
2
1

1
2
1 32





















+








+








+








− .......
3
4
1

2
4
1

1
4
1 32

= 
2
1log

4
3log

4
11log

2
11log −






=






 −+






 −−

2
3log

2
1
4

3
log =














= .

(b) (i) 






 −
=

43
32

A  ÃýËù Ã›¶÷±í ßÂËõþ± Îû, A2−6A+171 = 0 Ûà±ò ÎïËßÂ A1 Ûõþ 

  ÷±ò ¿òíÇûþ ßÂËõþ±¼ 3 + 3

Ans. 0I17A6A 2 =+−

Or, A(A − 6I) = −17 I

Or, A−1A (A − 6I) = −17A−1I.

A − 6i = −17A−1 





 −

=∴ −

17
AI6A 1

DO YOURSELF.

(ii) Ã›¶÷±í ßÂËõþ± Ð 
e
1  ........

!9
8

!7
6

!5
4

!3
2

=∝++++ 3 + 3

∞++++= ........
!9

8
!7

6
!5

4
!3

2

.......
!9
19

!7
17

!5
15

!3
13

+
−

+
−

+
−

+
−

=
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..........
!7

1
!6

1
!5

1
!4

1
!3

1
!2

1
+−+−+−=

.........
!5

1
!4

1
!3

1
!2

1
!1
11 +−+−+−=

.
e
1e 1 == −

  (c) (i) loge(xy) = ex+y + 2 ýËù 
dx
dy  Ûõþ ÷±ò ¿òíÇûþ ßÂËõþ±¼  3 + 3

Ans. log(xy) = ex+y + 2







 +=






 +× +

dx
dy1ey

dx
dyx

xy
1 yx

dx
dyee

x
1

dx
dy

y
1 yxyx ++ +=








+

x
1e

dx
dye

y
1 yxyx −=








− ++

yx

yx

e
y
1

x
1e

dx
dy

+

+

−
=

  (ii) )yx(ky1x1 22 −=−+−  ýËù Ëðà±Ý Îû,  
2

2

x1

y1
dx
dy

−

−
=

Ans. Let, x = sin α,    y = sin β

cos α + cos β = K (sin α − sin β)

∴ K = 

2
sin.

2
cos2

2
cos.

2
cos2

sinsin
coscos

β−αβ+α

β−αβ+α

=
β−α
β+α

= cot 
2
β−α

α − β = 2 Cot−1 K.

or,  sin−1x − sin−1y = cot−1 K
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0
dx
dy

y1

1

x1

1
22

=
−

−
−

      
2

2

x1

y1
dx
dy

−

−
=∴

(d) (i) y = 2cost − cos2t, x = sin t − sin 2t ýËù 
2

t π
=  ÎîÂ 2

2

dx
dy  ÷±ò ¿òíÇûþ  ßÂËõþ± ¼ 3+3

Ans. y = 2cost − cos2t, x = sin t − sin 2t

2t cos 2 - t cos 
dt
dx    2t, cos 2  t sin 2

dx
dy

=+−=

2t cos 2 - t cos
2t cos 2  t sin 2

dx
dy +−

=

2
2

22
 cos 2 - 0
 cos 22

dx
dy

2/t
−=

+
−−

=
π
π+−

=
π=

(ii) 9
1

9
1

yyx2
−

+=  ýËù  Îðà±Ý Îû,  ( ) y81
dx
dyx

dx
yd1x 2

2
2 +− 3+3

Ans. 9
1

9
1

yyx2
−

+=

4)x2(yy 29
1

9
1

−=











−

−
  =  4(x2 − 1)

∴ 1n2yy 29
1

9
1

−±=−
−

    x2yy 9
1

9
1

=+
−

∴ 




 −+= 1nx(2y2 29

1

     y = 
9

2 1nx 




 −±












−
±





 −±=

1n2

x21.1nx9
dx
dy

2

8
2

      = 
1n

y9

1n

1nx
9

22

9
2

−

±
=

−






 −±

±

y9y1n 1
2 ±=





 −
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or, (x2 − 1) 22
1 y81y =

or, (x2 − 1) 2y1y2 + 2xy1
2 = 2 x 81 yy1

or, (x2 − 1) y2 + xy1 = 81y (Proved).

(e) (i) ÂÃ›¶÷±í ßÂËõþ± Ð ∫ +  xcos 45
dx

3+3

Ans. ∫ +  xcos 45
dx

= dn
2/xtan9

 x/2sec

 x/2tan1
 x/2tan145

dx
2

2

2

2 ∫∫ +
=

+
−

+

= 
( ) c

3
 x/2tantan

3
1.2

2/xtan)3(
)2/x(tand2 1

22 +





=

+
−∫ .

(ii) ÷±ò ¿òíÇûþ ßÂËõþ± Ð dx
x1
x11

0 +
−

∫ 3+3

Ans. dx
x1
x1I

1

0 +
−

= ∫ x = cos θ

dx = −sinθ dθ

= θθ−×
θ+
θ−

∫
π

dsin
cos1
cos10

2/

= θθθ∫
π

d  2/sco  2sinθsi.2/tan
2/

0

= ( ) θθ−=θθ ∫∫
ππ

dcos1d 2/sin 2
/2

0

2
2/

0

= [ ] .1
2

sin 2/
0 






 −
π

=θ−θ π

(f) (i) ÷±ò ¿òíÇûþ ßÂËõþ± Ð  ∫ +
dx

 x)log(1
 xlog

2 3+3

Ans. ∫ +
dx

 x)log(1
 xlog

2   x
elog = z



22

∴ x = ez

   dx = ezdz

= ∫ +
dz

)z1(
e z

2

z

= dz
)z1(
11ze 2

z









+
−+

∫

= dz
1z

1
1z

1ez






+
−

+∫

= c
1xlog

xc
1z

ez
+

+
=+

+

(ii) ÷±ò ¿òíÇûþ ßÂËõþ± Ð 
)x)(x(

dx
−βα−∫

β

α

3+3

Ans.
)x)(x(

dx
−βα−∫

β

α

Let, x − α = z2  then integrate (Do yourself)

(g) (i)Ã ›¶÷±í ßÂËõþ± Ð ( )12 log 
22 xcos  x sin

xdx2
0

+
π

=
+∫

π

3+3

Ans. I = 
cosx sinx 

xdx2/

0 +∫
π

cosx sinx 
dxI2

dx
xsinxcos

x2/I

2/

0

2/

0

+
π=∴

+
−π

=∴

∫

∫
π

π

See the Ans. Sec−3 Q(c) (iii).

(ii) ÷±ò ¿òíÇûþ ßÂËõþ± Ð ∫ ++ cosxsinx23
dx

3+3

Ans. ∫ ++
=

xcosxsin23
dxI

∫
+
−

+
+

+
=

2/xtan1
2/xtan1

2/xtan1
2/xtan223

dx

2

2

2
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∫

∫

++
=

+++
=

 x/22tan x/2tan 44
dx  x/2sec

 x/2tan-1 x/24tan x/23tan3
dx   2/xsec

2

2

22

2

∫ ++
=

4z4z2
dz2

2 [ ]z x/2tan =Q

= ∫ ∫ ++
=

+++ 222 )1()1z(
dz

11z2z
dz

= c1) x/2(tantanc)1z(tan 11 ++=++ −−

(h) (i) Ã›¶÷±í ßÂËõþ± Ð 2log
8

d)tan1log(4
0

π
=θθ+∫

π

Ans. θθ+= ∫
π

d)tan1log(I
2/

0

θ





 θ−
π

+=∴ ∫
π

d
4

tan1logI
2/

0

θ








θ+
θ−

+= ∫
π

d
tan1
tan11log

4/

0
  

θ







θ+
= ∫

π
d

tan1
2log

4/

0
   

Id2 log
/4

0
−θ= ∫

π

2log
4

I2 π
=       ∴ 2log

8
π

 (ii) Ã›¶÷±í ßÂËõþ± Ð 3log
20
1dx

x2sin169
 xcos  x sin4

0
=

+
+

∫
π

3+3

Ans.
2x sin 169
 xcos  x sinI

4/

0 +
+

= ∫
π

= dx
)xcosx(sin1625

 xcos  x sin
2

4/

0 −−
+

∫
π

2

0

1 z1625
dz
−

= ∫−     sin x − cos x = z

(cos x + sin x)dx = dz



24

2
2

0

1- z
4
5

dz  
16
1

−







= ∫

= 

0

1
z

4
5

z
4
5

ln

4
5.2

1
16
1

−


















−

+
×



















+

−
−=

1
4
5

1
4
5

ln
4/5
4/5lnx

40
1





 −=

9
1ln0

40
1

3log
20
1

=  (Proved).


