Maharashtra Board Solutions Class 12-Arts &
Science Maths (Part 1): Chapter 6- Line and
Plane

Class 12 -
Chapter 6

Line and

Plane .

@II"IU\—CII el

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com, 52, Shilpa Nagar, Somalwada Nagpur - 440015
Maharashtra, India

WhatsApp: +91 9561 204 888, Website: https://www.indcareer.com

@II 1 Wwdlil GG1h



https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-6-line-and-plane/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-6-line-and-plane/

@II 1 WGl GG

Maharashtra Board Solutions Class
12-Arts & Science Maths (Part 1):
Chapter 6- Line and Plane

Class 12: Maths Chapter 6 solutions. Complete Class 12 Maths Chapter 6 Notes.

Maharashtra Board Solutions Class 12-Arts & Science Maths
(Part 1): Chapter 6- Line and Plane

Maharashtra Board 12th Maths Chapter 6, Class 12 Maths Chapter 6 solutions

Ex 6.1

@II 1 Wwdlil GG1h


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-6-line-and-plane/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-6-line-and-plane/

€IndCareer

Question 1.
Find the vector equation of the line passing through the point having position vector
—2i + j + kand parallel to vector 47 — 5 + 2k.
Solution:
The vector equation of the line passing through A (@) and parallel to the vector bis 7 = @ + Ab,
where A is a scalar.
.. the vector equation of the line passmg through the point having position vector —2i + _j,' + k
and parallel to the vector 4i — _;-' + 2keis

:{—2z+j—|—k)+k[4z—j+2k].

Question 2.

Find the vector equatlon of the line passing through points having position vectors

3i —l—f-l_;l — Tkand6i — j-l—k'

Solution:

The vector equation of the line passing through the A (@) and B(b) is 7 = @ + A(E —a),Misa
scalar

.. the vector equation of the line passing through the points having position vectors

31+ 47 — Tk and 67 — 7 +kis

is 1= (3 + 4] — 7k) + A[ (6] — [ + k) — (31 + 4] — 7F)]

ie. r=(31 + 4 — 7k) + (3 — 5] + 8k).

Question 3.

Find the vector equation of line passing through the point having position vector 57 + 43}' + 3.’;
and having direction ratios -3, 4, 2.

Solution:

Let A be the point whose position vectorisa = 51 + 45' + 3k.

Let b be the vector parallel to the line having direction ratios -3, 4, 2

Then, b= —3i + 43-' + 2k

The vector equation of the line passing through A (@) and parallelto bis 7 — @ + Ab, where A is
a scalar.

.. the required vector equation of the line is

P =51 +4j + 3k + A(—3i + 45 + 2k).
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Question 4.
Fmd the vector equation of the line passing through the pomt hawng posn:lon vector
i+ 25+ 3k and perpendicular to vectors i + i+ kand2i — i+ k.
Solution:
Letb=i+j+kand c=2—j+k
The vector perpendicular to the vectors b and ¢ is given
by

i
bxc=|1 1
2 —1

ek =)

=i(1+1)=j1-2)+k(~1-2)
=2i+j—3k

Since the line is perpendicular to the vector band g, it is parallel to b x &.The vector equation
of the line passing through A (a) and parallel to bxcis

F=a+ Ab x ¢), where Ais a scalar.

Here, a = i+ 2_}' + 3k

Hence, the vector equation of the required line is

F=(i+2)+3k)+ A2 + 7 — 3k)

Question 5.

Find the vector equation of the line passing through the point having position vector
—i — j + 2k and parallel to the line 7 = (i + 2 + 33'::} + A(37 425 + k).
Solution:

- -~ -
— H - ~
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Let A be point having position vector @ = —i— 3' + 2k
The required line is parallel to the line

r=(i+2/+3k+A(3i + 2/ + k)
", it is parallel to the vector
b=3i+2j+k
The vector equation of the line passing through A{a) and parallel to bis7 =@+ Abwhere Ais a

scalar.
.. the required vector equation of the line is

r=(—i—j+2k)+A\3i+2j+k).

Question 6.
Find the Cartesian equations of the line passing through A(-1, 2, 1) and having direction ratios 2,
3, 1.
Solution:
The cartesian equations of the line passing through (x4, v, Z1) and having direction ratios a, b, ¢
are
X=X, Y- _zI—%
a b c

.. the cartesian equations of the line passing through the point (-1, 2, 1) and having direction
ratios 2, 3, 1 are
x—(-1) y-2 z-1

2 3
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x+1 y—2_z—1

2 3 1
Question 7.
Find the Cartesian equations of the line passing through A(2, 2, 1) and B(1, 3, 0).
solution:

The cartesian equations of the line passing through the points (x4, y1, Z7) and (%3, y3, Z3) are
X=X _¥-¥ _z—-%4

=X ¥a—¥ 4

Here, (X1, ¥1, Z1) = (2,2, 1) and (x5, v¥2, Z2) = (1, 3,0)

.. the required cartesian equations are

x—-2 y-2 z-1
1-2 3-=-2 0-1
x=2 y-2 z-1
-1 1 -1

i.e.

Question 8.

A(-2,3,4),B(1,1,2) and C(4, -1, 0) are three points. Find the Cartesian equations of the line AB
and show that points A, B, C are collinear.

Solution:

Wwe find the cartesian equations of the line AB. The cartesian equations of the line passing

through the points (x4, y1, Z1) and (x3, y,, Z2) are
z—r _ ¥ _ F=

T k- m—a
Here, (X1, V1, Z1) = (-2, 3, 4) and (X3, y2, Z3) = (4,-1,0)
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Here, (X1, ¥1, 21) = (-2, 3, 4) and (X2, ¥3, Z3) = (4, -1, 0)
.. the required cartesian equations of the line AB are
x—(=2) y-3 z-4
4 (-2) -1-3 0-4
L ox+2 _y-= 3 _z= 4
"6 —4 -4

L x+2 y-3 z-4
i -2 =2
C=(4, —1,0

x+2 442
=4 —= =2
Forx =4, 3 -3

y—3_ —1—3_
Fclry'=—1,—_2— 3 2

z—4 0-—
Forz=0, _—2—~H-—2
.. coordinates of C satisfy the equations of the line AB.
.. C lies on the line passing through A and B.

Hence, A, B, C are collinear.

Question 9.

Show that lines f{é = g = z;—‘i and Ijn = % = % intersect each other. Find the co-
ordinates of their point of intersection.

Solution:

The equations of the lines are

"_*1:} F_*f‘ z‘{‘*:z .. (Say) ... (1)
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x+10_y+1 _z-1_ .. (Say) ... (2)

-1 =3 4

From (1), x=-1-10A,y=-3-2,Z=4+}A
.. the coordinates of any point on the line (1) are

(-1-10A,-3-A,4+A)

From (2),x=-10-u,y=-1-3u,z=1+4u

.. the coordinates of any point on the line (2) are

(-10-u,-1-3u, 1+ 4u)

Lines (1) and (2) intersect, if

(-1-10A,-3-A4+2)=(-10-u,-1-3u, 1+ 4u)

.. the equations -1 -10A=-10-u,-3-2=-1-3u

and 4 + A= 1+ 4u are simultaneously true.

Solving the first two equations, we get, A= 1 and u = 1. These values of A and u satisfy the third
equation also.

.. the lines intersect.

PuttingA=1in{-1-10A,-3-2,4+2)oru=1in({-10-u, -1 -3u, 1 + 4u), we get

the point of intersection {-11, -4, 5).

and

Question 10.

A line passes through (3, -1, 2) and is perpendicular to lines
F=(i+j—k)+X2i—2j+k)andF = (2i + j — 3k) + p(i — 2j + 2k).Find its
equation.

Solution:

The line r=(i+j—k+i(2-2j+k is
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parallel to the vector b=2i—2j+k and the line
r=(20+j—-3k) + uli -2/ + 2k) is parallel to the vector
c=i— 2f+ 2.

The vector perpendicular to the vectors band is given by

i jk
bxe=|2 -2 1
1 -2 2

=i(—4+2)—j@d—1)+k(—4+2)

= —2i-3j—2k
Since the required line is perpendicular to the given lines, it is perpendicular to both band z.
s itis parallel to bxe
The equation of the line passing through A(@) and parallelto b x  is
F=a+ b x ¢), where A is a scalar.
Here, @ =31 — j + 2k
. the equation of the required line is

r=03i—j+2k) +i(—2i—3j—2k) or

r=(3i —j +2k) + pu(2i + 3] + 2k), where u= — 1.

Question 11.
— —4
Show that the line ETZ = yT = ”4 passes through the origin.

Solution:
The equation of the line is
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-2 __ y—4 _ =44

Tfie cn_nrdi;na;s n:;fz the origin O are (0, 0, 0)
For x =10, ITZ-D—I—E-— -2
Fﬂry-ﬂ,g-;—d=#=—2
For z =0, #-%- -2

. coordinates of the origin O satisfy the equation of the line.
Hence, the line passes through the origin.

Ex 6.2
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Question 1.
z+1 y—3 z+1

Find the length of the perpendicular from — =5 ==

Solution:

Let PM be the perpendicular drawn from the point P (2, -3, 1) to the line 3'2"1 = 3’:—3 = % =A
...[5ay)

The coordinates of any point on the line are given by x=-1+2A, y=3+3\,z=-1-A
Let the coordinates of M be
(-1+203+3N-1-A)...(1)

The direction ratios of PM are
“1+2h-2,3+43A+3,-1-A-1
i.e.2h—3,3h+6,-A-2

The direction ratios of the given line are 2, 3, -1.
Since PM is perpendicular to the given line, we get
2(2A-3)+3(3A+6)—-1(-A-2)=0
SLAN-6+9A+18+A+2=0

L14A+14=0."A=1

Put A =-1in (1), the coordinats of M are
(-1-2,3-3,-1+1)ie.(-3,0,0).

. length of perpendicular from P to the given line
=PM=_(-3-2P+(0+3)+(0-1)

=./254+9+1

35 units.

Alternative Method:
We know that the perpendicular distance from the point P|&| to the line # = @ + Ab is given by
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- - (x—a)-b2
\/Ia—aiz—[Tl)] e (1)
Here.5=2i--3f+fr,5=-?+3f-i,5=21f+3}—2
Soa—a=(2A-3+k) - (—i+3j—k)
=3i—6j+2k

la—aF=324(-6+2*=9436+4=49
Also, (x —a)-b = (37 — 6] + 2k)-(2i +3f — k)

=(3)2) +(=6)3) +(2)(~1)

=6-18-2= 14
bl =/22 +37 + (-1 =,/14

Substituting these values in (1), we get
length of perpendicular from P to given line

— 2
—PM= 49-(£)

J14

49 — 14 =, /35 units.

art-1-cha ter-6 I|ne and-plane/
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Question 2.
Find the co-ordinates of the Foot of the perpendicular drawn from the point 27 — j + 5k to the
line# = (117 — 2j — 8:':3) + A(107 — 45 — 11:'}). Also find the length of the perpendicular.
Solution:
Let M be the Foot of perpendicular drawn from the point P (2% - 5 + 5?&:] on the line
7= (117 — 2j — 8k) + A(107 — 4j — 11k).
Let the position vector of the point M be
(117 — 2 — BK) + A(10i — 4 — 11F)
=(11+10A)i+(—2—42)+(—8—-112)k.

Then PM = Position vector of M — Position vector of P
=[(11 +‘I(]?\}z +(-2- 4&}3 +-8—11A) k]—(zz—3+5k)

=(9+ 10h}: +(-1 —4&);,-+ (13- 11h}k
Since PM is perpendmular to the given line which is parallel to b=10i — 43-' — llfc‘
PM 1b-.PM-b=
e+ 101.]3 +(-1 —4h)3+{ 13—11h)k] {101—43—11.*4:} 0
- 10(9 +10A) - 4(-1—4A) - 11(-13 - 11A) =
S 90+ 100A+4+16A+143 +121A =0
S 23Th+237=0
LA =-1
Putting this value of A, we get the position vector of M as i - 23‘ -+ 3?::.
. coordinates of the Foot of perpendicular M are (1, 2, 3).
Now, PM = (z+2,|+3.i:} (2!—;+5.i:]

=—j +3} — 2k
L IPM|= (-1 + 3P+ (27
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L |PM] = =17+ B + (- 27
=J/1+9+4=/14

Hence, the coordinates of the foot of perpendicular are (1,2, 3) and length of perpendicular =

/14 uniks.

Question 3.
Find the shortest distance between the lines 7 = (4; — _}:I + )ﬁ(% + 25’ — 3.?;) and
F=(i—7+2k)+u(i+4j—5k)
Solution:
We know that the shortest distance between the skew lines # = @ + Ab; and# = a3 + ,ug
is given by
(a;—a,)- (b, xb;)
H.?1 b b,l

d=

o — -

Here,ﬂl—dl:—;, az—z—} +2k,

by=i+2j~3k b,=1i+4j— 5k
ij ok
byxby,=|1 2 -3
14 -5
=(—10+12)i — (—5+3)j + (4 — 2k
=2i+2j+2k
and a, —a, = (i — ] +2k) — (4i — )
= —3i+2k
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. (@3 —a,)(by x by) = (—3i +2Kk)- (2 + 2] +2K)

—3(2) 4+ 0(2) + 2(2)

—6+0+4= -2

and |b, x b,|=./27 +27 + 22
=J/i+4+4=2/3

required shortest distance between the given lines

1
units.
\/‘

Question 4.

1 — —5 —
Find the shortest distance between the lines :?1 — % — *’-’ILI and :T:: = y__z = 21?
Solution:

The shortest distance between the lines

X=Xy _ YoV 2= g X=X Y-y I-Z

is
I m, ny l My n,

given by

X=Xy VoV 2723
I, m, iy
I; Miy ny

d=
mny —myn P+ (ny —1n,)? +(I,m, —1m,)?

The equations of the given lines are

x+l_y+1=z+1 and 1—3=y—5=z-?

art-1-cha ter-6 I|ne and-plane/
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r+1 _y+l_z+1 x-3 y-5 z-7
2 S B B

xn=-lLy=-lLz;=—-1Lx,=3,¥y,=52,=7,

Lh=7m=-6n=1LL=1,m=-2n,=1

X=Xy Ya—U, Z3—2 4 6 8
Il H‘ll ”1 = ? _6 ].
1, m, Hy 1 =21

=4(-6+2)-6(7—-1)+8(-14 + 6)
=-16-36-64=-116

and (mynz —mznq)? + (101 = 1ny)? + (Lymz = I;my)?
=(-6+2)2+(1-7)2 +(-14 +6)?
=16+36+64=116

Hence, the required shortest distance between the given lines = | 116 =+/116 = 2+/29 units

Question 5.

1
Find the perpendicular distance of the point (1, 0, 0) from the line 121 = % = z+10 Also find

the co-ordinates of the foot of the perpendicular.

solution:

. . o 1
Let PM be the perpendicular drawn From the point (1, 0, 0) to the line 22 = Y= — 210 _)

2 -3 8
...(Say)
The coordinates of any point on the line are given by x=-1+2A, y=3+2\, z=8-A
Let the coordinates of M be

art-1-cha ter-6 I|ne and-plane/
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(-1+2h3+30-1=-A)....(1)

The direction ratios of PM are
“1+2A-2,3+3A+3,-1-A-1
i.e.2A-3,3A=6,-A-2

The direction ratios of the given line are 2, 3, 8.
Since PM is perpendicular to the given line, we get
2(2h=3)+3(3h+6)-1(-A-2) =
SAN-6+9A+18+A+2=0

SL14Mh+14=0

A=A

Put Ain (1), the coordinates of M are
(-1-2,3-3,-1+1)i.e.(-3,0,0).

.. length of perpendicular from P to the given line
=PM

/(32T (032 F(0—1)?
=/(25+9+1)

= x/ﬁunits.

Alternative Method :
we know that the perpendicular distance from the point

(5o-2).5]

- (1)

|E—a| —

-

Here, 3¢ = % — 3]+E,5=—T+3j—E7E=2€+3j—E
BT —a= (2| 3]+E)—(—i+3}—|2)

art-1-cha ter-6 I|ne and-plane/
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= 3i— 6+ 2k

|oo—5|2:32+(—512+22:9+36+4:49
Also, (E—E).E= (33— 6 + 2&). (2T+3]— E)
=B+ 63+ (A

=6-18-2

=-14

b| = \/22+32+(—1}'~’= V14

Substitutng tese values in (1), w get
length of perpendicular from P to given line

=PM
14 \?
e ()
\/ V14
=449 - 14
= v’iﬁunits
or

2v/6units, (3, —4, 2).

Question 6.

A(1,0,4),B(0,-11,13), C(2, -3, 1) are three points and D is the foot of the perpendicular from A
to BC. Find the co-ordinates of D.
Solution:

Equation of the line passing through the points (x4, yv1, z1) and (x3, y2, Z3) is
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X—% ¥—w 2-2%

Lp=X; Y=Y Z—%

. the equation of the line BC passing through the points
B(0, —11,13) and C(2, —3,1) is

-0 y+11 2-13

2-0 -3+11 1-13
x_y+11 z-13

i.e.i= BT =] ... (Say)

AD is the perpendicular from the point A (1, 0, 4) to the line BC.

The coordinates of any point on the line BC are given by x =2A, y=-11+ 8, z=13 - 12A
Let the coordinates of D be (2A, -11 + 8A, 13- 12A) ... (1)

.. the direction ratios of AD are

2hA—1,-1A+8A-0,13-12A-4i.e.

2h—1,-11+8A 9-12A

The direction ratios of the line BC are 2, 8, -12.

Since AD is perpendicular to BC, we get

2(2A-1) +8(-11 +8X) - 12(9-120) =0

L42A-2-BB+64h— 108+ 144h=0

~212A-198=0
1589
212 106

Putting 4 =% in (1), the coordinates of D are

198 792 1188
(ﬁ' —11+ 356 13“%)
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198 792 1188

(ﬁf —11+ 356 13'—105)
198 374 190) (% 187 95
106" 106 " 106 ) 53" 53 "53)

Question 7.
By computing the shortest distance, determine whether Following lines intersect each other.

WF=(i—j)+AQ2i+k)and7 = (25 — j) + ul(i + j — k)
solution:
The shortest distance between the lines

r=a,+ b, and ;=a_,+,ub_, is given by

(ﬁ;_ul} {bl
H’| xb |

d=

-

Here, 2, =i—], 2, =2 —], b, =2+ % b, =1 4] L.

b_,xb,-—-

bt ek =)

i
20
11

=(0-1Di—(-2-1)j+@-0)k

= —i+3/+2%
and a,—a, =@ -~ (-P=7
. (ay— )by xby)=i-(—i+ 3] +2K)
=1(-1)+0@3)+0(2)= —1
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and |b, x by |=./(—12 +37 +22
=/1+9+4=_14

‘. the shortest distance between the given lines
-1 1

=|—=|=—= unit
- om

Hence, the given lines do not intersect.

o T—5 _ =T __ z43 z—8 _ y-7 _ z—5
i) = ="ZFd— ==
solution:
The shortest distance between the lines
z—5 y-7 z+3 r—8 y—-T7 =z-5
= = and = = isgivenb
4 —5 5 7 1 3 °9 y
g — T Y— W 2Z@— 2
Iy my ny
Ia ma na

d:

\/(mlﬂir - !‘1’&21’11)2 + (lony — 111'12}2 + (lymg — lym,)*

The equation of the given lines are
z—5 y—T z+3 r—8 y—T z—05
= — and —_— =
4 —5 —d 7 1 3

x‘l=_1IY1=_1I21=_1lx2=3ry2=5122=?1
l1=?’,m1 =—6.n1=‘l,12=1.m2=—2.n2=1
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T2 —I1 Y-y 2 -z 4 6 8

I mq 11 =4 -5 —5h
Jz 1T g T 1 3
=4(-6+2)-6(7-1)+8(-14+6)
=-16-36-64
=-116
and

(Minz - mzn)® + (Izng - lng)? + (lymz - lmy)?
=(-6+2)2+(1-7)%+ (-14 +6)*
=16 +36 + 64
=116
Hence, the required shortest distance between the given lines
- |ﬂ)
116
=+/116
=2+/29 units
or

The shortest distance between the lines
B units

/3830

Hence, the gives lines do not intersect.

Question 8.

If lines z;l = y;—l = z;—l and :T_S = % = T‘"’ interseckt each other then find k.
Solution:

The lines

1-cha ter-6 I|ne and-plane/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-6-line-and-plane/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-6-line-and-plane/

€IndCareer

X=X _Y—%_z—z2 and X=X Y-V _2—2
I my "y I L L)

The equations of the given lines are

x-1 y+1 z-1 x=3_y—k_z
3 =3~ M =

-‘-)(1 :1IYI :_1121 = 1:x2:3‘:y2:k:‘7—2:0|
l1=2,m1=3,n1=4,l2=1,m2=2,n2=1.
Since these lines intersect, we get

2 kE+1 -1
2 3 4 (=0
1 2 1

n2(3-8)-(k+1)(2-4)-1(4-3)=0
-10+2(k+1)-1=0

s2k+1)=11
. _ 1
..k+‘5|a_?

Ex 6.3
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Question 1.

In each of the following examples verify that the given expression is a solution of the
corresponding differential equation.

N Jdy ¢
{IJ KY— lug 3""'{: E — l—Iy

Solution:
=logy+c
Differentiating w.r.t. x, we get

dy 1 dy
IE+_§"K1-§E+0

+F—l.
y

Lody _ ¥
e . JI:!“r,lf:m_l,ura'ﬁl

Hence, xy = log v + cis a solution of the D.E.

dy
dar —Iy’ v LY % 1
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2
T AT By 2 47y dy _
(i) v = (sin"'x) +c'{1_K)F_$E_2

Solution:
y=(sin"x)2+c....... (1)
Differentiating w.r.t. x, we get

dy _d iy
ax dxm" x40

o d
C oy 2(sin "' x) E{Sm x)

=2sin"'x x ]
:;l—x’
LW —xlg=2s'm'1x

(1 -I:}(g)z =4 (sin"!x)?

F ]
" {1—12}(:—:) =4(y—=c) __.(ey(a)
Differentiating again w.r.t. x, we get
d fdy\?* [dy\* d d
—x=( 1 1= =4 —(y —
a I)dx(dx) +(dx) L) =40

Cancelling 2:—3: throughout, we get

art-1-cha ter-6 I|ne and-plane/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-6-line-and-plane/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-6-line-and-plane/

elndCareer

y oy R
- X = 2.
Hence, y = (sin~ " x)* + ¢ is a solution of the D.E.

(1 —xz}——xg 2.

2

_ d
{Ill)y=ex+AK+B;E$d:§ =1

Solution:
y=e*+AxX+B
Differentiating w.r.t. x, we get

I‘t—s‘-'=e"><{—1}l+3!|:-:]-l-llli
dx

.Yy
" dx
Differentiating again w.r.t. x, we get

=—e"+A

—==—*x(=1)+0

Hence, y = e™ + Ax + B is a solution of the D.E.

cly g

€
dxt
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2d%

H — gl
(iV)y=x"™x o

— m.-r,— +my =0
Solution:

y=x"

Differentiating twice w.r.t. x, we get

Ay a1
—= —dr(x"‘]-mr“
dy d
dx?

d?_
xzdxg mx%+my

and —= [mx"' = mo lx“‘1)=m[m—1}f"'2

=x>mim—1)x" "2 —mx-mx™ '+ m-x"
= m(m — 1)x"™ —m*x™ + mx™
=(m*—m—m*+m)x" =

This shows that y = x™is a solution of the D.E.

2d’y _
s —I—my 0

b, dly 9dy _
{v)y_a+;,mﬁ+ = =
solution:
a4 b
y=a+

Differentiating w.r.t. x, we get

dy 1 b
-0t “(Tx—:) s
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Differentiating again w.r.t. x, we get

dfdyy dy d
dx( ) taa* ) =0

2
I:T‘z :%xzx=0
'y

dx

Jox
R 4

d
z+2£=0

Hence,y=a+ % is a solution of the D.E.

d-y dy _
—2+25_l}

Ny adXe s GY _
(vjy=ex == =ylogy
Solution:
y.=eax
logy=loge®™=axloge
logy=ax.......[1) .......[ loge=1]
Differentiating w.r.t. x, we get
1, dy

?‘Ezax.l

Ly e, fand
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Hence, y = e®is a solution of the D.E.

dy _
X~ =y log v.
Question 2.
Solve the following differential equations.
() & = Ly
dz ~ 1472
Solution:
dy 14y
dx  1+x?

", dy = d
1+y? Y= 1%

Integrating both sides, we get

1 1
dy = d
J.l+y’ 4 ,|'1+:r2 *
tan~'y=tan"'x+c¢
This is the general solution.

(i) log(5£) = 2x + 3y
Solution:

log(j—i)=2r+3y

-
dx

1
ﬁdy = ¢ dx

Integrating both sides, we get
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fe= dy = [e*dx
e

-3 2
L 2% = — 3" +6c,
" 2%+ 3¢" = ¢, where ¢ =6¢,
T}usmthegﬁ:eralsoluhon

(i) y-x 22 =0

Solution:

Integrating both sides, we get
1 _ 1

[zdz = [ 5y

> log x| =log |y| + log c

- log |x| = log |cy]

S = Cy

This is the general solution.

(iv) sec® . tan y dx + sec?y . tan xdy =0
Solution:
sec’x . tany dx + sec’y.tanxdy=0

art-1-cha ter-6 I|ne and-plane/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-6-line-and-plane/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-6-line-and-plane/

€IndCareer

seczx tanydx+secy tanxdy=0
Idm—l— Ydy =0

" tanz tan y
Integral:lng both sides, we get
sec” Idm—kftan dy = 1

tan r

Each of these mI:egrals is of the type
f'(=z)
(

=log |F(x)| + ¢

.. the general solution is

.. log|tan x| + log|tan y | =log ¢, where c; = log ¢
s log|tanx.tany|=logc

Stanx.tany=c

This is the general solution.

(v)cosx.cosydy—-sinx.sinydx=0

Solution:

cosx.cosydy—-sinx.sinydx=0

Ty @Y — fesgdz =0

Integrating both sides, we get
Jeobydy—Jtanxdx =4

- log|sin y| - [log|cos x|] = log ¢, where ¢; = log ¢
- log |siny| + log|cos x| = log ¢

- log|siny.cosx|=logc

Ssiny.CosxX=c¢

This is the general solution.

L .
{vi) d—‘: = -k, where k is a constant.
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{w) d_f = -k, where k is a constant.

Solution:

d

=k

Sody =-kdx

Integrating both sides, we get
Jdy =-k[dx

Ly=-kx+c

This is the general solution.

. costy 2 o
(vii) —dy + %dm =0
Solution:
cos? g : .

— dy + mzzdm =0
.y cos?y dy + x cos?x dx =0

$(1+c;sﬂz)dm+y(1+cusEy)dy:U

Sox(1 +cos 2x) dx + y(1 +cos 2y)dy =0
Soxde+xcos 2xdx+ydy+ycos2ydy=0
Integrating both sides, we get

[xdx+[ydy+ [xcos2xdx+ [ycos2ydy=¢y ........(1)
Using integration by parts

[xcos2xdx =x [cos2xdx — J‘[% (x) fcos 2x dx]dx

sin 2x sin2x
=x(%57)- [ e
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_xsin2x+1 mszx_xsinh+m52x
2 2 2 0 2 4
Similarly,

ysingy | cos2y

fycos2ydy = 5

*. from (1), we get

2

x* y* xsin2x cuslx+ysin2y+cos2y

sttt 2 g 9

Multiplying throughout by 4, this becomes

2x% + 2y? + 2x sin 2x + oS 2X + 2y sin 2y + cos 2y = 4¢;

2o 2(x% +y?) + 2(x sin 2x + y sin 2y) + cos 2y + cos 2x + ¢ = 0, where ¢ = -4,
This is the general solution.

] dy _  ody
(viii) y — oy =T
Solution:
s_dy_ a4y
Y "™ i
:dy
¥'= :u
dy 1 1
3 i_ T c—— ==
v —{l+x)dx S 1+x,dx de
Integrating both sides, we get

1 -3
,[l+x dx = Iy dy

-2
m“x=L+c1
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1
SotanTlx= —— 40,

2y
JoyttanT 'y = — 14 2¢,y°
. ytan"'x+1=cy?, where c=2c,
This is the general solution.

(ix) 2e***¥ dx-3dy=0
Solution:
26 Wdx —3dy=0
265 eMdx —3dy =0

3
o 28dx— 5 dy =0

Integrating both sides, we get
2ffdx—3fe Vdy=c,

2:"3( 0 =,

J A 43¢ W=2,
", 4 + 3¢~ % =¢, where c=2r,
This is the general solution.

d
(x) 7= =Y+ x2eY

solution:

d_!_ +y 2
dx-e’ + xte¥
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Ay -
- &+l = (& +x2)

1
. E—,dy-(e‘.+r‘)dx

Integrating both sides, we get
ferdy= (e +x?) dx
e x
. _—1=¢'+-3—+C,
x.'l
. c'+e"'+g— -

3+ 3eY+ %7 = -3¢
s 3e"4+3eVY + %% = ¢, where c = -3¢,
This is the general solution.

Question 3.
For each of the following differential equations, find the particular solution satisfying the given
condition:
() 3e*tany dx + (1 + e sec’ydy=0,whenx=0,y=n
Solution:
3e*tanydx + (1 +e¥ seclydy=0
3¢ sec?
A mdx+m ;dy’=0
Integrating both sides, we get

sec’y
,[1+e' J yy=a
Eadmftl'aesemtegralsmofthelype
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Each of these integrals is of the type
g 015

*. the general solution is
3log|1+¢|+log|tan y|=log ¢, where ¢, =log ¢
". log|(1+¢)*tan y|=log c
So(+ePtany=c

When x =0, y ==, we have

(1+e°)Ptann=c

c=0
. the particular solution is (1 + ¢)* tan y =0.

(i) (x —y?x) dx — (v + x?y) dy =0, whenx=2,y=0
Solution:

(x—y2x) dx—(y + x%y) dy =0

Sx(1-yd) dx—y(1+x%)dy=0

. _x ¥
'1+xzdx_ = 3dy=0

a2y
L ~dy =0
1+ 1-p 7

Integrating both sides, we get

2x -2y
1+x=dx+J1—y’dy_c‘

Each of these integrals is of the type
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fi(x)
ﬂx}dx log|f(x)| +¢

. the general solution is
logll +x*| +log|1—y?*| =logc, where ¢, =logc
" log|(1 4 x*)(1 —y?)|=loge
(141 -y?)=c
Whenx =2, y=0, we have
“ +4:|(1 —ﬂ]='€
Le=5
- the particular solution is (1 + x%)(1 -y?) =5

(iii) v(1 + log x) % -xlogx=0,y=e?, whenx=e
Solution:
y(1 +log x) % -xlogx=0

) 1+log'td.r dy

" xlog x y
Integrating both sides, we get

1+log x dy
xlogx dx—'[?mc, ...{1:]
Put x log x =t

Then [ £ 1og x) + (og -5 ()

" [E+ﬂog x](l}]dx::di S (1 +log x) dx =dt
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o E...(]og x](l]]d.r=dt S (1 +log x) dx =dt

1+log x dt
% log x dx = -—-Iugktl-loglxlogﬂ

2", from (1), the general solution is
log |x log x| —log |y| =log ¢, where ¢, =logc

‘. log x log x ~logc - x log X _.
Y y
L xlogx=cy
This is the general solution.
Now, y=¢?, when x =¢
. eloge=ce? 1=ce v [ loge=1]
1

==

e
" the particular solu&onisxlogx:(%)y
L y=exlogx.

{w)(e"+1)cosx+e"smxdr o,whenx=2 §'v=0

Solution:

. dy
y v dy _
(e¥+1)cosx+e sinx —— =0
ﬂ'
e du=0
+£._ ldy

. Cos x
" sin x
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Integrating both sides, we get
Cos X e
J.sin xdx+-[mdy=cl -

d, . d
Nuw,a(smx]—msx, i—_‘{t"+1]-!"and

fllz) 5.
f Hdm = log|f(x)| + ¢
-~ from (1), the general solution is
log|sin x| + log|e¥ + 1| = log ¢, where ¢y = log ¢
S loglsinx. (e¥+1)|=logc
ssinx.(e¥+1)=c
When x = g,y =0, we get
: 0 —
(511:1 %1) (e + 1) =c

- the particular solution is sin x . (e¥ + 1) =+2

d
(V) (x+1) Ey—1 =2e¥ y=0,whenx=1
Solution:

(x + 1]%-—1-23'!’

B2,

e e
& 1
"2+¢i’dy_x+l
Integrating both sides, we get
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J.zw"” ,[x+1
" log|2+e¥|=log|x+1]|+logc

..4 - ')
[ 2y @ +en=etand | Zidy = log|fty1|+c]
" log|2+¢¥|=log|c(x +1)|

L2+ =clx+1)

This is the general solution.

Now, y =0, when x = 1

n2+el=c(1+1)

S3=2C

fe=?

.. the particular solutionis 2 + e¥ = % x+1)

s2(2+e¥)=3(x+1).

(vi) cos{%} =a,aERy(0)=2
Solution:

-:05{%} =a

:—g =cos’ a

s.dy =(cos ™ a) dx

Integrating both sides, we get

[dy = (cos™ a) [dx
y=(cos'a)x+c

Ly=xcos'a+c
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Ly=xcos'a+c

This is the general solution.
Now,y(0)=2,i.e.y=2,
whenx=0,2=0+c

Le=2

.. the particular solution is
Ly=xcos'la+2
Ly-2=xXcos'a

_9 B
A2 _cosa

—2
.‘,cos{yT) =a

Question 4.
Reduce each of the following differential equations to the variable separable form and hence
solve:
] _
(i) 57 = cos(x+y)
Solution:

:x~1=cos(x+y} e (1)

Putx+y=u. Then1+ﬂ=d—u

dx
. dy_du

ir L |

Tdx odx

. du
CL (])bemmes,E—I-:msu

: E—I-F-&:c:nsu
CRmE
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) 1
"14cos u

du =dx
Integrating both sides, we get

1
L+msd"1ﬂ

;—Isecz(;) du = [ dx

du= | dx

o (££2)x s

This is the general solution.

. 2 dy .7
(i) (x-y)? 22 =
Solution:
d
{x~yizﬁ-ﬂ2 . (1)
Putx—y=u . x-u=y du _dy

1 g e

dx
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Integrating both sides, we get
2__ a2 2
Idr=j'u‘—du

ur—a
du
" :I‘-jldli'i'ﬂz’[:i_—az'i‘{?]

=u+a? +c,

22

y....
y'l'ﬂ

+cy

" x=x—y+2log

.=+ =2 ‘
Y=

20, +2y= alog‘x _v+a

, where c= —2¢,

C+2y—ulug'
This is the general solutlon.

(i) x +y g =sec(x? +y?)
Solution:
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dy

x+yE-sec(.t’+y") ... (1)

du
Put X 4 y% = ooy
*+yi=u +2y— dx
. dy 1 du
. x+yd1_5 dx
) 1 du 1
. [1)]:;@:1'.-1:r'|e:\32‘d =secu ++Edu=2dx
Integrating both sides, we get
Jeosudu =2 [dx
Ssinu=2x+c¢
ssin(x +y) =2x+ ¢
This is the general solution.

2 2 Ny
(iv) cos=(x—2y)=1- 2 -

Solution:

cm’{.r—Zy}-l—Z% _m

_ dy du
I:'u:t:!.'-2",.'—|.|.'I1'|f.'1'|1—2‘i—x-E

*. (1) becomes, msll—g%

1

- O

du

Intanratina hath cidac wa nak
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Integrating both sides, we get
Jdx = [sec?u du

SX=tanu+c
sx=tan(x-2y) +c

This is the general solution.

(V) (2x—2y+3)dx—(x-y+1)dy=0,whenx=0,y=1
Solution:

(2x—2y+3)dx—(x—-y+1)dy=0
Sx—y+1)dy=(2x-2y+ 3) dx

ody  2z—y)+3
E — m -------- -(1)

Putx—y= uThenl——z—j—;‘
Cdy L du
Tdx 0 dx
du _2u+3
*. (1) beco 1-

) e dx u+l
@ 2u+3 u+1 2u-3
Cdx u+1 u+1
Lodu_ —u-2  (u+2
Cdx u+1 u+1

u+1
- _d P
w2t dx

Integrating both sides, we get

art-1-cha ter-6 I|ne and-plane/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-6-line-and-plane/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-6-line-and-plane/

€IndCareer

u+2

(u+2)-1
u+2

B [ PRI

u-loglu+2|=-x+c
—-loglx-y+2|=x+c¢c

S(2x-y)—log|x-y+2|=
This is the general solution.
Mow,y=1,whenx=0.
S{0-1)-loglo-1+2|=c
-
S e=-1
.. the particular solutlon is
(2x-y) - log|x-y +2|=
S2x-y) - log|x - y+2|+ 1=0

ju+1du= — | 1dx

du= — [ 1dx

Ex 6.4

I. Solve the following differential equations:
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Question 1.
msm( )dy = [ysm(%] — :r,] dx

solution:
in (P Vaw=|ysin(¥)—
xsm(x)dy [ysm(x) x]dx

. E .
3 gJM e (D)

()

Puty=1mx g-v+:§x£mﬂg-w

(l)bemmes,v+:ﬂ-w
dx xsin o

dv_v sin v—1

dx  sin v
dv_v sin v—1—1 sin v -1
dx sinp T sin v

L sinvdv= —ldx

X
Integrating both sides, we get
jsinvﬂwt-jldx

x
S —cosv=—logx—c
. LA
.ms(;)—logx-r-c

This is the general solution.
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Question 2.

(x? +y?) dx-2xy.dy=0
Solution:

(x? + y?) dx-2xydy =0
~o2xy dy = (k2 + y?) dx
Ldy 24y

--E— zmy --------- {1)
_ LAy _ LW
Puty—m' V. l:h:-1r:|r+.'|:“i.‘:
) dv x*+v’x
.{I)bemmes,ﬂ+:¢d: ZI(ux)
. v+xd_n 1+o7
o dx 2o
EEI+:a'2_n_1+:|':‘—2.'.J"l
YaxT 2w T
. Ldv 1-77
.xh 55
R
.,ﬁdh'-;dx
Integrating both sides, we get

(2= [La

,[1 v,dutj dx

. —log|1-v?|=log x +log ¢,
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d
[ £ (1-2")= 20 and J;(‘i‘;dumg lf(x}|+c:|

1
1-2%

1

g m:@,—z)

ol xz
e

J log =log c,x

=log c\x

=log c,x

X2
=C,X
P | yoa

1
Lxteyl=—x
L

x* —y* =cx, where |:-l

€y
This is the general solution.
Question 3.
(1+267) +2e7 (1-2) L =0
Solution:

y dy _
(1+2a}+za(1--)§_u
=0

r’dx‘\
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(1+'25)+25(1 _;)._ﬂ,

s +2£§}%+2df£ (1 —;)=

x
Put—-=u Sx=u
¥ y

. ()

d'_u
dy
du
(1} becomes, (1 +2£"](u +ydy)+2¢"{l —u)=0

dx_
T y

Joou+ 2uet +y(l +22"):—;+2:" 2ue* =0

S w+2e) +y( +2€‘}j—:=ﬂ

. dy+1+2e“
oy u+2e

Integrating both sides, we get
1 142
I dy + I +2‘,.,‘f“=cl

. loglyl +log|u + 2¢*| = log ¢, where ¢, =log ¢

du=0

d
- [ —(u+2e")=1+2e“and

J'f,f )’ du=log Lf(u]l+c]
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" log|y(u+2¢")|=log ¢
" F{H+2¢")=C |

x _ X
. —+2eb’)-c
(5

x
X+ 2yeY=c

This is the general solution.

Question 4.

y2dx + (xy +x%) dy=0
Solution:

y2dx + (xy +x2) dy=0
oy + x?) dy = -y? dx

dy =
S = - ceeeenn(1)
Puty = vx
. dy
o *L'r—l—m
Subs.l:ll:utlng these values in (1), we get
v+xdv_ -v'x? -0’
dx xvx4+x v+1
dv —v? - —pvi-v
X =
dx v+1 v+1

x@ -2 —v (2#’+t:)
dx v+1 v+1

LT P R T e e e e e
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v+1 1
T2+ _de
Integrating both sides, we get

v+1 1

2% 40 -‘f;“*
o[ v+l 1
") v(?.v+1)
. [@Qe+D)-v 2, d
O e Y x

. [1 1 1
] (;'m)d"’——f;d"

o1 1 _ 1
'_Edﬂ__[2v+ldv_ j.xit

" Iuglvl—%log|2v+ 1|= —log|x|+logc

S 2loglo|—log|2v+1|= —2log|x|+2logc
", log|v*|—log|2v+ 1| = —log|x*| + logc?

v? c?
o5 | =og | 3
L
" 2041 x?
(%)
A\ 2 S S
’ 2(!]_‘_1 x* T ox(2y+x) X
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xy? =cx +2y)
This is the general solution.

Question 5.
(x2 —y?) dx + 2xy dy = 0
Solution:

(x2 - y9)dx + 2xy dy = 0

- 2wy dy = (2 - y2)dx

d o — 2
L= 2y D)
puty = vx

dy dv
L — =V + X—

dx Y de

3 29

(1) becomes, \.r+:-c—w _ XY

dx —2x(vx)
N dv 12
VX — =
dx —2v
dv 1—v?2 1—vi+2v
_— = — v =
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dv 1 —l—vg
dx Y
-2 1
" VE dv = —dx
14 v X

Integrating both sides, we get

_9
f Y dv—/ dx
1+v

logll +v | = logx +logc,
.. 4 "(x)
[ = (1+ and f [ dx = log|f(x)| + ¢

- log

5 | = logcyx
1+v

1+ (%)

X2

=~ log = logc;x

= log = log cx

x2+y

x2

2 2

=X
Xty
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1
x4 y2 = —X
G

x4 y2 = cxwherec = —
Q

This is the general solution.

Question 6.

dy =2y
== + Ty 0
Solution:

W (—x — ) -

. dy dv
Puty=ox. .. E_!H'xﬂ

. {1}becomes,v+:§§— ——(

: Tdx 2—v

v _(1—2::)_9
dx 2—vp
dv —1+42v-2v+0v?

X—
dx 2—-2

x—2vx
2x —uvx
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Integrating both sides, we get

2-v 1
Imd"—k“x

: 1 1( 20 . (1
e ZJ‘mdﬂ—EIﬁdﬁ—dex

1
. 2x§lug

v

v+1‘ ,logll:' —1|=log|x|+logec,

o4 f(x)
[ dv(u’ 1) 2vandjﬂ)d.t lnglf(r}|+c]

: =
v+1| log |(v? — 1)’| loglclxl

log| 2= loglc,x|
ng+l r—-—-v,__l Blicy

Le=1_ 1 .
o+l Py !
¥_
x i 1
y— = =, X
;-l'l F_l
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e

y+: G Y—xJy+x
3

L y—x=c(y+xP

Soy—x=c lx+y)?

. y—x=c(x+y)*, where c=¢,?
Ly=clx+y)P+x

Tl'us is the general solution.

Question 7.

m% —y+ msin(%) =0

Solution:

x%—y+:sin(%)-n (1)

Y ot x® and ¥
Puty=ox S dx v+xdxmdx v

*. (1) becomes, x(o +xjx—v)—vx+xsinv=0

do .
- vx+xzd—x—trx+xsmv-0

. r‘%+xsinv=ﬂ
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. —dv+ dx 0
sinv

Integrating, we get
jcosecudu+J.;dx=c,

.. log|cosecv — cotv| + log|x | =logc, where ¢, =logc
.. log|x(cosecv — cotv)| =logc

" x(1—cosv)=¢siny

[1-e(3)]-eon(3)

This is the general solution.

Question 8.
(1+e§)dm+e§( %
Solution:

) dy =
(1+:”!’}dx+ef( ) -0

dx
. (1+,=-'rj_+g'-‘lf(1__)=g .0
dy y (1)

x dx du
Put-=u . x=u S —= it
y Y dy ¥

art-1-cha ter-6 I|ne and-plane/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-6-line-and-plane/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-6-line-and-plane/

€IndCareer

.5 (1) becomes, (1 + &) (u+y:—;)+e"(1+u}=ﬂ
du
u+ue'+y(1+e"}-—+c"—ue“=ﬂ

g r+1¢'—n
(ut+e)+y(1+ dy

B L LA

] u+e"
.de

14¢
Emm-nrm £ s og )] + ¢

- (2)

.+
flu)
. from (2), the general solution is

log|y| +log|u+¢‘| =log c, wherec, =logc
Cologly(use)| =loge .. ylu+e)=c

‘s y(;-ﬁ-r“")tc 1+y-rﬂr..c

This is the general solution.
Question 9.

2 2dy __dy
¥ - T 3 — T3
solution:
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{z’ﬂy) -y’

J g-;{?!F o (1)
dy

_ - v
Puty =ox A Rl e

dv v’x? p?

1) becomes, -_—
- @ ﬂv+xd:r Zrxvx 1+0
d n‘ vP—p—0p?

d.t 1+o ° 140

dv =v C1+40v

Xx= i . -—d‘a-———dx

Integrating, we get

(52)o- [
[G+1)ao=—[lar
" I%dﬂ{[ ldv= —I}_dx

" loglv|+v= —log|x|+¢
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. logly|—log|x|+¥ = — log| x| +¢

.Y _
-y Hloglyl=c

This is the general solution.

Question 10.
xy% =x2+2y%,y(1)=0
Solution:
d
xyﬁ=x’ + 2y
dy x*+2
xy

Put y =ox. 'I'1'|5q=.-nd—y=:3+.1r;:—.":ﬁr

2 2
(M1 v+xd—v x4 2vx 1+2v
' dx X-Ux v

do_1+20° 1+20° -0

= U=
dx v v

o dv 1402
xXE=—

. v 1
Ty

Integrating, we get
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[ ranto= [z

.1 2v

SN k= —dv= J. dx +loge,

1
", 310811+ 0% | =log|x| +loge,

. log|1+v*|=2log|x|+2logc,

. log|1+v?|=log|x*| +loge,?

" log|1+v?|=log|ex?|, where e=¢,?
L1+t =a?

2
‘. 1+%=u2

) xl +y1
xl
Soxttyt=axt
This is the general solution.
Now, y(1) =0, i.e. when x =1, y =0, we get
1+0=c(1) Soe=1
‘. the particular solution is x* + y* = x*.

-CI:'

Question 11.
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Xxdy+2y-dx=0,whenx=2,y=1
Solution:

Sxdy+2y-dx=0

Soxdy =-2y dx

L1, -2

. Fd'_t,,- = Td:c

Integrating, we get

[jo- 22

. logly|= —2log| x| +logc
" log|y|= —log|x*| +logc

c . 2
- 1 L XY =cC
x2 ¥

Ly
This is the general solution.
Whenx=2,y=1, we get

41)=c

SLe=4

- the particular solution is x%y = 4.

Question 12.

x? % =x>+xy+y?
Solution:

x2 % =x29+xy+fz

% e (1)
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wr N
Cdy _ draytyt

g = = (1)
Puty=wvx

Ldy dv

@ Ut T

. dv  x* +xox+ 0%
. “.) becoﬂ'les, 9"‘15 T

: +‘h'1++2
.dex v+v

R

: dv——dx
1+v x

Integrating, we get
1 1
Jﬁ‘“”f;""“
. tan 'v=log|x|+¢
. tan"(%)=log|xl+c

This is the general solution.

Question 13.

(9% +5y) dy + (15x+ 11y)dx =0
Solution:

(9% +5y) dy + (15x+ 11y)dx =0
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(ox +5y)dy + (15x+ 11y)dx =0
So(9% + 5y) dy =-(15x + 11y) dx

Lody  —(18z+11y) ;
. E _ W --------- ( ]
Puty=vx

d
e :L“

" dx
dv - (15x + 11vx)

*. (1) becomes, P+IE_ 9% + 5ox

dv =(15+11v)

.'.D+IE= 9+ 50
dv_ —(15+110) _ —15-1lv—9v 50
T 9+5 = 9+ 50
. dv -5v=—-20v—15__(5v‘+20'a+15)
" Fdx 9+50 50+ 9
5049 1
- = — .. (2
S ETr e BT Tx @)
Integrating, we get
1-[ 5v+9 J‘l
5 +4v+3
Lot 509 5049 A B

v’+4u+3=(v+3](n+1)-v+-3+ﬂ+]
B+ 9=Alv+1)+Blv+3)
Putv+3=0, ie. v= —3, we get
—15+9=A(-2)+B(0)

. —b=—24A L A=3

art-1-cha ter-6 I|ne and-plane/
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Putv+1=0,ie. v= —1, we get
—5+9=A(0)+B(2)

. 4=2B S B=2

5049 3,2
TvP4dv43 p+3 v+l

*. (2) becomes,

10/ 3
EJ.(U+3 v+l)d°- _J‘ ol

. 3 zJ’
u+3 Y _I;

. gloglu+3| +§Iag|v+l|= —log|x| +¢,

‘. 3log|v+3|+2log|v+1|= —5logx+5c,
S logl(w+3) | +log| (v +1)*| = —log|x®| + logc,
where 5¢, =logc

. log|(v+ 30w +1)? | =log I—",

L (+3P+1) = i,

(o))
. y+3x)° {V+.t)’ _c
TR » i

art-1-cha ter-6 I|ne and-plane/
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This is the general solution.

Question 14.
(x2 + 3xy +y)) dx—x*dy=0
Solution:
(x2 + 3xy +y)) dx—x*dy=0
%2 dy = (x2 + 3xy + y?) dx

2
:—: = Iz+31++y ......... (1

Puty=ovx Iﬂ—!"='.:r+m:—

W  otx iu_x"+3xv:c+v’x
dx x

dv
. v+xa=1+3v+v’

dv )
xdx_-v +2v+1=(v+1)

. 1 1
’ (v+1}l’dﬂl_;tiir

Integrating, we get

f(u+1}"dv=ﬁdx

1—1
{'”'_1} =log|x|+¢,

: 11||+
C T+l oBlxlTA

art-1-cha ter-6 I|ne and-plane/
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= =log|x| +
T o1 BTA

1
. ———=log|x|+c,

41
X

. —m—loglxl+c1

x
‘. o — —
log|x| Ty o

i x
o log|x|+——=¢, wherec= —¢,

r+y
This is the general solution.
Question 15.
(x? + y?) dx—2xy dy = 0.
Solution:

(x2 + yA)dx - 2xy dy = 0

=~ 2xy dy = (x2 + y9)dx

YK
W= By
Puty = wx
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Puty = wx

d
=2 v + xdu/dz
dx
2 2.2
= (1) becomes, v + U X tvx
dx 2x(vx)

dw_lJr\..'2 v 1+v:—2v2

o 2v
l—w2

1
dv = —dx
X

Integrating both sides, we get

2v 1
f Qd\-r:/—dx
1—v X
f il Sdv —f—dx
l—v

f
-log|1-v¥ =logx +logcy .. [ d (1 - vz) = —2v and f () dx = log|f(x)| + c]

dv f(x)
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1
x2_y2= —x%
4

1
ot — yz = cx, where c = —
G

This is the general solution.

_x_
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Maharashtra Board Solutions
Class 12 Arts & Science Maths
(Part 1)

e Chapter 1- Mathematical Logic
e Chapter 2- Matrices

e Chapter 3- Trigonometric Functions

e Chapter 4- Pair of Straight Lines

e Chapter 5- Vectors

e Chapter 6- Line and Plane

e Chapter 7- Linear Programming
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About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: #gRISE Tod ATEI A 371701 3=
AT A RAET0T AS®), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti

official website, i.e. cart.ebalbharati.in or from this article.
Add image

How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"

Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com

art-1-chapter-6-line-and-plane/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-6-line-and-plane/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-arts-science-maths-part-1-chapter-6-line-and-plane/

