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Taking a, b and c common from c1, c2 and c3 respectively
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Applying c1  c1 + c\2 + c3
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 taking (1 + a
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) common from c1
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)
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[ applying R2  R2 – R1    R3  R3 – R1]

= abc  (1 + a
1

 + b
1

 + c
1

)×1 × 10
01

[expanding along c1]

= abc  (1 + a
1

 + b
1

 + c
1

)

= abc  





 

abc
abcabcabc

 = abc + bc + ca + ab

20. x = 3cos t – 2cos3t

dt
dx

 = - 3sint + 6 cos2t. sint
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dt
dx

 = – 3sin t (1 – 2 cos2 t)

dt
dx

 = 3 sin t. cos 2t ..(1)

y = 3 sint – 2 sin3t

dt
dy

 = 3 cost – 6sin2t cos t

= 3 cost (1 – 2 sin2t)

dt
dy

 = 3 cost . cos2t ..(2)

Now dx
dy

 = dt/dx
dt/dy

 = t2cos.tsin3
t2cos.tcos3

4
tdx

dy











 = 
4

sin

4
cos





 = 1

21. log 







dx
dy

 = 3x + 4y

dx
dy

 = )y4x3(e 

dx
dy

 = e3x.. e4y

e–4y. dy = e3x.dx
Intergrating both sides

  dy.e y4  =  dx.e x3

4
e y4




 = 

3
e x3

  + C

Now given when x = 0, y = 0

4
e0


 = 

3
e0

 + C

4
1

 = 3
1

 + C  C = 12
7

So 
4

e y4  = 
3
e x3  – 12

7

22. Given lines

l1   : 3
x1

  = P
14y7 

 = 2
3z 

3
1x




 = 7/P
2y 

 = 2
3z 

..(1)

l2   : P3
x77 

 = 1
5y 

 = 5
z6 

7/P3
1x




 = 1
5y 

 = 5
6z




..(2)
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Now  lines (1) and (2) are perpendicular to each other
So a1a2 + b1b2 + c1c2 = 0

– 3  






 
7
P3

 + 7
P

  1 + 2 (–5) = 0

7
P10

 = 10  P = 7

Now equation of the line passing through a point (3, 2, –4) and parallel to line l1 is given by

3
3x




 = 1
2y 

 =  2
4z 

28.

A

B C

x

y

Given  :
x + y = K
x = K – y

AB = 22 yx 

A = 2
1

 AB  BC

A = 2
1

 22 yx  . y

A2  =  4
1

 (x2 – y2) y2

A2 = 4
1

 [(K – y)2 – y2] y2

A2 = 4
1

 [K2 – 2Ky + y2 – y2] y2

A2 = 4
1

 [K2Y2 – 2Ky3]

Diff. w.r.t y

2A dy
dA

 = 4
1

 [K22y – 6Ky2]

For the critical point

dy
dA

 = 0

2K2y – 6Ky2  = 0
6Ky2 = 2K2y

y = 3
K

x = K – y

= K – 3
K

 = 3
K2

cosq  = x
y

= 3/K2
3/K

 = 2
1
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 = 3


2A dy
dA

 = 4
1

 [K2y – 6Ky2]

diff. w.r.t y

2A 2

2

dy
Ad

 + 2 
2

dy
dA









 = 4

1
[K2 – 12 Ky]

when dy
dA

 = 0

2A 2

2

dy
Ad

  = 4
1

 [K2 – 12  K  3
K

]

= 4
1

(–3K2) < 0

 Area is maximum when angle between hypotenute and side of triangle is 60°

29.   xcosxcosxsinxsin
dx

4224

= xcosxsin)xcosx(sin
dx

22222 

=   22 cosxsin1
dx

Divide by cos4x

 =  
dx

xtanxsec
xsec

24

4

=  
dx

xtan)x(sec
xsec.xsec
222

22

=  

 dx
xtan)xtan1(

xsec).xtan1(
222

22

Let tan x = t
sec2x dx = dt

=  

 dt
t)t1(

t1
222

2

=  


 dt

tt2t1
t1

224

2

 =  

 dt
1tt

t1
24

2

Divide by t2





dt

1
t
1t
t
11

2
2

2

Let t – t
1

  = u
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= 







 2t

11  dt  = du

 =   3u
du
2

=  


22 3u

du

= 3
1

 tan–1 








3
u

  + C

 = 3
1

 tan–1 3
xcotxtan 

  + C


