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1. Find the equation of the circle passing through points (3, 4), (3, 2), and (1, 4)
Sol: LetA (3,4),B (3,2),and C (1,4) Letthe required eq”n of the circle be

S=x2+y?+2gx+2fy+c=0..0%
A (3,4) lies on (*)

= (3)2+(4)?+2g(3)+2f(4) +c=0
9+16+6g+8f+c=0

6g+8f+c+25=0.......(1)

B (3, 2) lies on (*)
= (3)2+ (22 +2g(3)+2f(2)+c=0
9+4+6g+4f+c=0

6g+4f+c+13=0...... ()

C(1,4)lies on (*)

= (D2 + (4)?+2g(1) +2f(4) +c=0
1+16+2g+8f+c=0
2g+8f+c+17=0......(3)
Solving eq’n (1) & (2)
6g+8f+c+25=0

6g+4f+c+13=0

0+4f+12=0 {+by4}

Sf=-3......(4)

Q.No:18 & 19

Solving eq”’n (2) & (3)

6g+4f+c+13=0

2g+8f+c+17=0

4g—4f—4=0 {+by 4}

2g—f-1=0.......(5
Solving eq”n (4) & (5)
2g—(-3)—-1=0

2g+3-1=0
=2g+2=0
g=-2

Sub ‘g"and 'f’ valuesin eq'n (1)
= 6(—2)+8(=3)+c+25=0
=>—12—-244+25+c=0 =c=11

sub the values of 'g’, 'f" and 'c’ in (%)

x2+y2+2(-2)x+2(-3)y+(11) =0

X2 +y?—4x—-6y+11=0

Q.No:18 & 19
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Sol: LetA (1,1),B (-6,0),C (-2,2) and D (-2,-8)
Let the required eq”n of the circle be

S=x2+y?+2gx+2fy+c=0 ..(%

A (1, 1) lies on (*)
= (D + ()% +2g(1) +2f(1) +c=0
1+1+2g+2f+c=0

2g+2f+c+2=0.......(0)

B (-6, 0) lies on (*)
= (—6)% + (0)? + 2g(—6) + 2f(0) +c =0
36+0—12g+0+c=0

—12g+0+c+36=0...... )

C (-2, 2) lies on (*)
= (=2)2+ (2)2 +2g(-2)+2f(4) +c=0
44+4—-4g+4f+c=0
—4g+4f+c+8=0......(3)
Solving eq’n (1) & (2)

2g+2f+c+2=0

—12g4+0+c+36=0

14g+2f—34=0  {+by2}

=>7g+f—-17=0.......(4)

Q.No:18 & 19

2. Show that the points (1, 1), (-6, 0), (-2, 2) and (-2, -8) are concyclic.
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Solving eq”n (2) & (3)
—12g4+0+c+36=0

—4g+4+c+8=0

—8g—4f+28=0  {=by— 4}

228 +f-7=0.......(5)

Solving eq”n (4) & (5)
7 1 -17 7

2 1 -7 2

—7417 -34+4 10 15
(g D= 7-2 ' 7-2 ]_ [?’? =(23)

Sub 'g’and 'f’ values in eq’'n (1)
22(2)+2B)+c+2=0
=2>4+6+2+c=0 =>c=-12

sub the values of ‘g’",’f' and 'c’ in (x)

x2+y2+22)x+2@)y+ (-12) =0

Sx2+y?+4x+6y—12=0

Since D (-2, -8) also lies on (*)

= (=2)% + (=8)% + 4(—2) + 6(—8) — 12
=4+64—-8-48—-12

=68 —-68=0 .. Givinpointare concyclic.

Q.No:18 & 19
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Sol: Let A (1, 2),B (3,-4),C (5,-6) and D (19, 8)
Let the required eq”n of the circle be

S=x%2+y?+2gx+2fy+c=0 ..(%

A (1, 2) lies on (*)
= (D + (2)?+2g(1) +2f(2) +¢c=0
1+4+2g+4f+c=0

2g+4f+c+5=0.......(0)

B (3, -4) lies on (*)
2 (3)2+ (—4)? +2g(3) + 2f(—4) +c=0
9+16+6g—8f+c=0

6g—8f+c+25=0....... 2

C (5,-6) lies on (*)
= (5)% + (—6)% + 2g(5) + 2f(—6) +c =0
25+36+10g—12f+c=0
10g—-12f+c+61=0......(3)
Solving eq”’n (1) & (2)

2g+4f+c+5=0

6g—8f+c+25=0

—4g+12f—20=0  {+by —4}

>1g—3f+5=0.......(4)

Q.No:18 & 19

3. Show that the points (1, 2), (3,-4), (5, -6) and (19, 8) are concyclic.
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Solving eq”’n (2) & (3)
6g—8f+c +25=0

10g—12f + c+61=0

—4g+4f—36=0  {=by— 4}

21g—f+9=0.......(5)

Solving eq”n (4) & (5)

(g H=

-27+5 5-9 —22 -4
—1+43 '—1+3] - [_‘7 =(-11,-2)

2
Sub 'g’and 'f’ values in eq’'n (1)
= 2(=11) +4(=2) +c+5=0
=>—22—-8+5+c=0 =c=25

sub the values of ‘g’,’f" and 'c’ in (x)

x2+y2+2(-1D)x+2(-2)y+(25) =0

W x2+y?—22x—4y+25=0
Since D (19, 8) also lies on (*)
= (19)% + (8)2 — 22(19) — 4(8) + 25 =0

=361+64—-418—-32+25=0

450 — 450 = 0 - Givin point are concyclic.

Q.No:18 & 19
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Sol: Let A (2,0),B(0,1),C(4,5) and D (0, c¢)
Let the required eq”n of the circle be

S=x2+y?+2gx+2fy+k=0..%

A (2,0) lies on (*)

= (2)* + (0)* +2g(2) + 2f(0) +k =0
44+0+4g+0+k=0
4g+0+k+4=0......(1)

B (0, 1) lies on (*)

= (0)% + (1)? +2g(0) + 2f(1) +k =0
0+1+0+2f+k=0

0+2f+k+1=0......(2)

C (4,5) lies on (*)
2 (4)2+ (5)2 +2g(4) +2f(5) +c=0
16 +25+8g+ 10f+ k=0

8g+10f+k+41=0......(3)

Solving eq’n (1) & (2)
4g+0+k+4=0

0+2f+k+1=0

4g—2f+3=0

>4g—2f+3=0.......(4)

Q.No:18 & 19

4. 1If (2, 0), (0, 1), (4, 5) and (0, c) are concyclic, and then find the value of c.
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Solving eq”’n (2) & (3)
0+2f+k+1=0

8g+ 10f+k+41=0

—8g—8f—40=0  {+by— 8} =g+f+5=0......

Q.No:18 & 19

Solving eq”n (4) & (5)

4 -2 3 4

442 ' 4+2

1 1 5 1 (g, [_):[—10—3 3—20] — [_ 163’ 167

Sub ‘g’ and 'f’ valuesineq’n (1) = 4(— %) +k+4=0

26 26—1 14
ok=2_4= ==
3 3 3

sub the values of 'g’, 'f' and 'K’ in (x)

17

Sy =0

= (e Fy o

Since D (0, c) also lies on (*)

x2+y2+2(—§)x+2(

= 02+ @ - (2) - () ©@+==0
2(0)? - (Z) (@ +5=0=3c2-17c+14=0
=3c2 —3c—14c+14=0

=3c[c—1] —14[c—1] =0

=2>[c—1](3c—14) =0

2>[c—1]=00or(3c—14) =0 <:=10rc=13—4

.(5)
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5. Find the equation of the circle whose centre lies on X-axis and passing
through (-2, 3), (4,5)

Sol: Let A (-2, 3), B (4, 5)

Given centre (—g, —f) lies on X — axis

=Y — coordinateis zeroi.e.,f=0
Let the required eq”n of the circle be
subf=0ineq'n(3)
S=x2+y2+2gx+2fy+c=0..%
=3g+0+7=0
A (-2,3) lies on (*)

=3g= -7
= (—2)2+ (3)* +2g(—2) +2f(3) +c=0 .
44+9—-4g+6f+c=0
—4g+6f+c+13=0.......(1)

Sub ‘g’ and 'f’ values in eq'n (1)

7

B (4, 5) lies on (*) = —4(— 5) +6(0)+c+13=0
2 (4)®2+ (5)%2 +2g(4) +2f(5) +c=0 ':>23—8+13+c=0 o c= -283—39= _63_7

16 +25+8g+10f+c=0 sub the values of 'g’, 'f' and 'c’ in (x)

8g+10f+c+41=0......(2
8 @ +y?+2(=D)x+20)y+(-Z) =0
Solving eq”n (1) & (2) 23(x%2+y?)—-14x—-67=0
—4g+6f+c+13=0

8g+10f+c+41=0

—12g—4f—28=0 {+by—4}

=3g+f+7=0.......(3)

Q.No:18 & 19 Q.No:18 & 19
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6. Find the equation of the circle passing through points (4, 1), (6, 5)and whose

centre lies on the line 4x + 3y — 24 = 0.
Sol: LetA (4,1),B (6,5)

Let the required eq”n of the circle be
S=x?+y?+2gx+2fy+c=0...(%
A (4,1) lies on (*)

= (4?2 + (1)? +2g(4)+2f(1) +c=0
16 +1+4+8g+2f+c=0

8g+2f+c+17=0.......(1)

B (6, 5) lies on (*)
= (6)% + (5)% + 2g(6) + 2f(5) + c =0
36 +25+12g+10f+c=0

12g+10f +c+61=0..... .. ()

Solving eq”n (1) & (2)
8g+2f+c+17=0

12g+10f+c+61=0

—4g—8f—44 =0 {+by— 4}

> 1g+2f+11=0.......(3)

Given centre (—g, —f)lieson4x + 3y — 24 =0
>4(—g) +3(—f) —24=0

24g+3f+24=0....... 4)

Q.No:18 & 19

=| AIMSTUTORIAL

Solving eq”’n (3) & (4)
1 2 11 1
4 3 24 4

48-33 44—24] _ [ 15 20
5’ 5

& H= 3-8 ' 3-8

= (-3,-4)

Sub ‘g’ and ‘f' values in eq'n (1)
= 8(—=3)+2(—=4)+c+17=0
=>—24—-8+4+17+c=0 =c=15
sub the values of 'g’, 'f' and 'c’ in ()

x2+y2+2(=3)x+2(—4)y+ (15) =0

~x2+y2—6x—8y+15=0.

Q.No:18 & 19

[ MATHEMAITCS -2B
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1. Find the equation of the circle passing through points (3, 4), (3, 2), and
14

Sol: Let A (3, 4), B (3,2),and C (1, 4)

The required eq”n of the circle passing through A (x;,y,), B (x5, ;) is

x y 1
X1 y1 1
X2 y2 1

x—x)x—x)+ @ —-y)@—y2) +k =0

x y 1
3 41
3 2 1

S>x-3)x-3)+@-Hly-2)+k =0

ox2—3x—3x+9+y2—-2y—4y+8+k[x(4-2)—y(B3-3)+

16-12=0
2x2—6x +9 +y%2 — 6y + 8+ k[x(2) —y(0) + 1(-6)] =0

ox?+y?—6x—6y+17 +k[2x—6]=0........(1)

C(1,4)passing through..(1)
212 +42 —6(1) — 6(4) + 17 + k[2(1) — 6] = 0

= 34-30—-4k=0

4=4k =k=1subk=1in(1)
2> x?+y?—6x—6y+17+1[2x—6] =0

ox2+y? —4x— 6y +11 =0

QNo:18 & 19

2. Show that the points (1, 1), (-6, 0), (-2, 2) and (-2, -8) are concyclic.
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Sol: Let A (1, 1), B (-6, 0), C (-2, 2) and D (-2, -8)

The required eq”'n of the circle passing through A (x4, y1), B (x2,¥,) is

x y 1
x—x)x—x)+@—-y)O@—y2)+k|xs y1 1|=0
X3 y2 1
x y 1
>@-DEx+6)+@-D@—-0+k|1 1 1|=0
-6 0 1

2x2+6x —1lx—6+y? -1y +k[x(1—-0)—y(1+6) +1(0+6)] =0
2x2+5x —6+y?2 —y+ k[x(1) —y(7) + 1(6)] =0

C(—2,2)passing through ..(1)

2 (—2)2+22+5(-2)-1Q2)-6+k[-2-7(22)+6] =0
>4+4—-10—2—6+k[-16+6] =0

—10 =10k =k=—-1,subk =—1in (1)
2>x24+y2+5x—y—-6—1[x—7y+6]=0

ox24+y? +4x+ 6y —12=10.....(2)

verify D(-2,-8)
= (—2)2 + (—8)? +4(-2) + 6(—8) — 12
=>4+64—-8—-48—12

= 68 —68 =0 - Given four points are concyclic.

QNo:18 & 19
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3. Show that the points (1, 2), (3,-4), (5, -6) and (19, 8) are concyclic.
Sol: Let A (1, 2), B (3,-4), C (5,-6) and D (19, 8)

The required eq”n of the circle passing through A (x4, y;), B (x2,¥,) is

x y 1
x y1 1
X3 y2 1

(x—x)x—x)+ -y —y2) tk =0

x y 1
1 2 1
3 -4 1

ox2-3x —1lx+3+y2+4y—-2y—-8+k[x2+4)—y(1-3)+

1-4—6=0

2 x-Dx-3)+@y-2)y+4)+k =0

ox2—4x + Y% + 2y — 5+ k[x(6) — y(=2) + 1(—=10)] = 0

ox?+y? —4x+2y—5+k[6x+2y—10]=0.......(1)
C(5,—6)passing through .. (1)

& (5)2 + (—6) — 4(5) + 2(—6) — 5 + k[6(5) + 2(=6) — 10] = 0
=25+36—-20—-12—-5+k[30—12—-10]=0

24 =-8k =k=-3,subk=-3in(1)
2x2+y?—4x+2y—5-3[6x+2y—10]=0

ox24+y%2 —4x+ 2y —5—18x— 6y +30=0

ox2+y? —22x—4y+25=0.......(2)

verify D(19,8) = (19)2 + (8)? — 22(19) — 4(8) + 25
= 361+ 64 — 418 — 32 + 25

= 450 — 450 = 0 - Given four points are concyclic.

QNo:18 & 19

8
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4. 1f (2, 0), (0, 1), (4, 5) and (0, ) are concyclic, and then find the value of c. ;
Sol: Let A (2,0),B(0,1),C(4,5)and D (0, c)
The required eq”n of the circle passing through A (x4, ¥1), B (x3,y,) is

x y 1
x y1 1
X3 y2 1

(x—x)x—x)+ @ -y —y2) tk =0

x y 1
2 01
01 1

2 x-2)x-0)+@Y-0)@y—-1+k =0

ox2—2x+ Y2 —y+k[x(0-1)—y2-0)+12-0)]=0
ox2—2x+y?2 —y+k[x(-1) —y(2)+1(2)] =0

ox?+y?—2x—y+k[-x—2y+2]=0......(1)
C(4,5)passing through .. (1)
= @2+ (5)2%—-2(4) —1(5) + k[-1(4) —2(5) +2] =0

=16 +25—-8—5+k[-4—10+2] =0

28 = 12k Qk=§,subk=§ in (1)

-:>(x2+y2—2x—y)+§[—x—2y+2]=0 =3¢ —17c+14=0
3¢2—3c—14c+14=0
D3(x2+y? —2x—y) —Tx— 14y +14=0=0 | T
=3c[c—1]—-14[c—-1] =0
=3x2+3y? —13x — 17y + 14 =0.....(2)
=2[c—1](3c—14) =0
since given four points are concyclic.
9 f p y 2[c—1]=00r(3c—14)=0
D(0,c) lieson (2)

14
c=1orc=?

= 3(0)2 +3(c)2 — 13(0) —17(c) + 14 =0

QNo:18 & 19



5. Find the equation of the circle whose centre lies on X-axis and passing
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through (-2, 3), (4,5)
Sol: LetA (-2,3),B (4,5)

The required eq”n of the circle passing through A (x4, ¥1), B (x3,y,) is

x y 1
x—x)x—x)+ @ —-y)O@—y2)+k|xs y1 1|=0
X2 y2 1
x y 1
2>x+2)x-H+@-3)y—-5+k|-2 3 1|=0
4 5 1

ox2—4x +2x —8+y2 =5y -3y + 15+ k[x(3—-5) —y(-2—4) +

1-10-12=0

ox2—2x +y%2 -8y + 7+ k[x(=2) —y(-6) + 1(-22)] =0
ox?+y? —2x—8y+7+k[-2x+6y—22]=0......(1)
x2+y?2—2x—2kx—8y+6ky+7—22k=0
x2+y?—2x[1+k]—2y[4—-3k]+7—-22k=0

centre (—g,—f) = [1+k,4 — 3k]

Given centre lieson x —axis ==y =20
>4—3k=03k=4 k=1

subkzg in (1)

= (1 +y2 —2x — 8y +7) +3[-2x + 6y — 22] = 0
=3(x2+y2 —2x—8y+7)—8x+24y—88=0

=3x2+3y2 —6x — 24y +21—8x+ 24y —88 =0

=3x2+3y? —14x—- 67 =0....... 2)

QNo:18 & 19

=={ AIMSTUTORIAL | MATHEMAITCS -2B

6. find the equation of the circle passes through the points (4, 1), (8, 5}

and whose centre lies on 4x + 3y — 24 = 0.
The required eq”n of the circle passing through A (x4, ¥1), B (x3,y,) is

x y 1
x y1 1
X3 y2 1

(x—x)x—x)+ @ -y —y2) tk =0

x y 1
4 1 1
6 5 1

> x—-4HHx-6)+y—-Dy-5+k =0

Dx2—4x —6x+24+y> -5y —y+5+k[x(1 -5 —y(4—6)+

120-6=0

2x2—10x + y% — 6y + 29 + k[x(—4) — y(-2) + 1(14)] = 0
ox? +y2 —10x — 6y +29 + k[-4x+2y+14] =0.......(1)
x2+y%—10x —4kx — 6y + 2ky + 29+ 14k =0
x2+y%2—2x[5+2k] —2y[3—k]+29+ 14k =0

centre (—g,—f) = [5+ 2k,3 — k]

Given centre lies on 4x + 3y = 24

245+ 2k) +3(3 k) =24

= 20+ 8k +9 — 3k = 24 = 5k =24—29
=>k=—§=—1,subk=—1 in (1)
o (x% +y? — 10x — 6y + 29) — 1[—4x + 2y + 14] = 0

x2+y* — 6x — 8y + 15 = 0---(2)

QNo:18 & 19

H("
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MODEL:-2

7. Show that the circles x* + y2 —6x—2y+1 =0, x? +y? + 2x — 8y +
13 = 0 touch each other. Find the point of contact and eq”n of tangent at
point of contact.

Sol:eq”n s of the given circles
=x?+y*—6x—2y+1=0....(1)
S'=x2+y24+2x—8y+13=0....(2)

centres (—g,—f):C; (3,1), C,(—1,4)
radius(r) = \/m

n =TT —1=v3=3
r,=V1Z+42-13=/17-13=V4=2
C1C, =/ (x2 = %)% + (¥2 — y1)?
=(-1-3)2+ (4 - 1)?

— [CAF T GF =75 =5

C1C2 = 1'1 + 1'2

the circles touch each othe externally.

the point of contact p divides C;C, Internally in the ratior;:r, = 3:2 =
m:n

pP= mx,+nxq my2+ny1]=(3(—1)+2(3) 3(4-)+2(1))

m+n '’ m+n 3+2 T 342

_(—3+6 12+2) _ (3 14)
s 7" 5 /) \s5’s

eq''nof commontangentatpiss—s' =0

x2+y?—6x—2y+1=0

x2+y?+2x—8y+13=0

-8x+6y-12=0 {+ —2} -~ 4x—3y+6=0.

QNo:18 & 19

8. Show that the circles x? + y? —4x— 6y — 12 =0, x> + y? + 6x + 18y +

—{ AIMSTUTORIAL | MATHEMAITCS -2B g

26 = 0 Touch each other. Find the point of contact and eq”n of tangent at
point of contact.

Sol eq”n s of the given circles
S=x2+y?2—4x—6y—12=0....(1)
S'=x24+y?+6x+18y+26=0....(2)

centres (—g,—f):C; (2,3), C,(—3,-9)

radius(r) = /gz2+f2—¢

rn=vV22+32+12=+/4+9+12=5

r, =V32+92 — 26 =19+ 81 — 26 = V64 = 8

C1Cy =/ (02 — x1)% + (¥2 — ¥1)?
=/(-3-2)2+ (9 — 3)2
=J(=5)2 + (=12)2 =25 + 144 =V/169=13

C1C, =11 +71, thecirclestoucheachothe externally.

the point of contact p divides C;C, Internally in the ratior;: 1, = 5:8 =
mx,+nx, my2+ny1]_(5(—3)+8(2) 5(—9)+8(3))
m+n ' m+n | 548 ' 5+8

_(—15+1 —45+2 ) _ (1 —21)
13 ' 5 13’ 13

eq''nof commontangentatpiss—s' =0

mn Pz[

x24+y2—4x—6y—12=0

x2+vy*+6x+18y+26=0

-10x-246y -38=0 {+ —2}

5x+12y+19=0.

QNo:18 & 19
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9. Show that the circles x*> + y> —6x —9y +13 =0, x? + y? — 2x —
16y = 0 Touch each other. Find the point of contact and eq’'n of tangent
at point of contact.

[ MATHEMAITCS -2B

Sol:eq”n s of the given circles
S=x?+y?—6x—9y—13=0....(1)
S'=x24y?—-2x—16y=0....(2)

centres (—g,—f):C; (3, 3), C,(1,8)

radius(r) = /g2 +f2 —¢
2
n=J32+(2) -13= /9+%—13
_ [36+81-52 _ V65
- 4 2

7, =V12+82 -0 =1+ 64 =65

CiC =/ —x)2 + (v —y1)? = J(l —3)%+ (8 - 3)2

= (=2 4 (—7y2 = 49 _Ves
= JCora D= ar 2t
C,C, =|r;—1y| thecirclestoucheach othe internally.

the point of contact p divides C,C, externally in theratior;:r, =
g:\/65 =1:2=m:n

_ _ _ 1(8)-2(2 6 8-
p—[mxz nxl‘myz ny1]=<1(1) 2(3)’ (€))] (2)> :(1__16‘8__19) = (5,1)

m-n m-n 1-3 1-3
eq''nof commontangentatpiss—s' =0
x2+y2—6x—9y+13=0

X2 +y:—2x—16y=0

Q.No:18 & 19

4x+7y +13=0 {+ -} ~ 4x—Ty—13=0.

=| AIMSTUTORIAL

10. S.Tthecirclesx? +y? —4x— 6y —12 =0, 5(x* + y?) — 8x —
14y —-32=0
Touch each other. Find the point of contact and eq”n of tanéent at point of
contact.

[ MATHEMAITCS -2B

Sol: eq”n s of the given circles
=x?+y?—4x—6y—12=0....(1)
S=x?+y?—Sx—2y—32=0....(2)

centres (—g,—f):C; (2,3), C, (g,g)

radius(r) = /gz +f2 —¢

7n=v22+32+12=/4+9+12=5

[Nz (7y2 o 32 _ [tet4o+160 _ 225 _ 5
7‘2—\/(5) TE 3 \/ 25 25 V9=3

GG = \/(xz —x1)? + (¥2 — y1)?
- JE-2) +(-3)
e N e P

C,C, =|r;—1y| thecirclestoucheachothe internally.

the point of contact p divides C,C, externally in the ratio

i =53=mn

P= mx,—nxq myz—ny1:|=<5(§)—3(2) 5(%)—3(3))

m-n ' m-n 5-3 ' 5-3

-(55)=(-33)=aD

Q.No:18 & 19
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eq''mof commontangentatpis 5s—s' =0

5x2 4+ 5y2 — 20x — 30y — 60 = 0

5x® +5y?> —8x—14y—32=0

-12x-16y -28=0 {+ —4}

3x+3y+7=0.

11. Find the transverse common tangents of the circles x* + y? — 4x —
10y +28 =0, x?+y?+4x—6y+4=0.

Sol:eq”n s of the given circles

S=x?+y2—4x—10y+28=0....(1) S'=x>+y? +4x—6y +4 =
0....(2)

centres (—g,—f):C; (2,5), C,(—2,3)

radius(r) = /gz2+f2 —¢

rn=v22+52-28=+4+25-28=1,1,=V22+32—4=
Va+9—-4=+/9=3

C1Cy =/ (x2 — x1)% + (¥2 — ¥1)?
=,(-2-2)2+(3-5)2
=J(-92+ (-2)? =V16 + 4 =V20

C1C; > rq + r, There exits two transverse common tangents

Internal centre of similutute divides C,C, Internally in the ratio
n:rp,=13=mn

pP= [mx2+nx1 ’ my2+ny1]=(1(—il+33(2) ’ 1(3i:§(5))

m+n m+n
—-2+6 3+15 4 18 9
(@229 (B-ad
4 4 4" 4 2

QNo:18 & 19

=={ AIMSTUTORIAL | MATHEMAITCS -2B

let m be the slope of common tangent

Eq”nof tangentis (y —y;)m = (x —x;) p(1, g)

w(y — %) =m(x—1)...... (1)

o 2y-9)
2

=mx—-1)=2mx—-2y—-2m+9=0
condition for tangent r =1 r distance
r, =L lr distance from C,(2,5)to (1)

axi{+by,+c 2m(2)—-2(5)-2m+9
d=| 110y, I:::>| (2)-2(5) |=

VaZ+b? J(@m)z+(2)2
\'/ZZ—% =1 SO0BS= (2m—1)?=4m?+4

>4m?2+1—4m=4m? +4 {m=00=%}

3
-:>—3=4morm=—z

Case(ii)ym = —% subin (1)
Case(1) m = 0 sub in (1)

(-2 =3a-1

x—1=0

(-2)--2a-1

=>4y — 18 = —3x + 3

3x+4y—-21=0.

QNo:18 & 19
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Find the direct common tangents of the circles x? + y? + 22x — 4y —
100 =0,
x? +y?—22x+4y+ 100 =0.

[ MATHEMAITCS -2B

Sol:eq”n s of the given circles

S=x2+y?+22x—4y—100=0....(1) S'=x>+y? —22x+ 4y +
100=0.....(2)

centres (—g,—f):C; (—11,2),

radius(r) = /g2 +f2 —¢

7 =V112+ 22 + 100 =121+ 4 + 100

C,(11,-2)

=+225=15

r, = V112 4+ 42 — 100 =121 + 4 — 100

=+v25=5

GG = \/(xz —x1)2+ (2 —y1)?
=11+ 11)2 + (=2 — 2)?2
=./(22)2 + (—4)? = V484 + 16 =V/500

C1C, > rq + r, There exits two direct common tangents

External centre of similutute divides C,C, Internally in the ratio

n:n=153=31=mn

__[mxz+nx, my2+ny1]=(3(11)—1(—11) 3(—2)—1(2))

P_ ’ ’
m+n m+n 3—-1 3-1

- =GP =9

let m be the slope of common tangent

Eq”n of tangentis (y —y;)m = (x — x;) p(22,—4)
2>y +4) =m(x—22)......(1)

= (y+4) =mx—22m

=| AIMSTUTORIAL

omx—y—22m—4=0

[ MATHEMAITCS -2B

condition for tangent r, = perpendicular distance from C,to (1)

d = lax,+by,+c| _ lm(11)-1(-2)-22m- | -5
VaZz+b? (m)2+(-1)2
"jmlz%' =5 S.0.B.S

= (11m + 2)% = 25(m? + 1)

= 121m? + 4 + 44m = 25m? + 25
= 96m? + 44m — 21 =0

= 96m? +72m —28m —21=10
= 24m(4m+3)-74m+3) =0
= 24m—-7)(4m+3) =0
24m—-7)=0and (4dm+3)=0
3

7
m=—,m=-—=>
24 4

~ eq''nof tangents are

, 7
case(iym = 22

(v +4) = &= (x — 22)

= 24y +96 = 7x — 156
7x — 24y — 250 = 0.
Case (i) m = —%

¥ +4) == (x - 22)
= 4y + 16 = —3x + 66
3x +4y —50=0.

3x +4y—50=0and 7x — 24y — 250 = 0.

QNo:18 & 19
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MODEL:-3

11. Find the equation of the circles which touch
2x-3y+1=0at (1, 1) and having radiusJ13.
Sol: given two circles touch the line
2x—3y+1=0...... (D
At P(1,1) givenradius (r) =13
The centre’s Cy, C, lies on a line L lar to (1)at a distance r from
P(xy,y1) = (1,1) .

Slope of (1) =- () ==

Slope of line C;C, = _73

-3
m = tan@ =

3 -2
=sinf = — and cosf = —
Vi3 Vi3

The centres Cy, C, can be written as
a=x, xrcosf,b =y, +rsinf

=(1£vI3[Z] 12 VB[ E]) =(1£(-2),1£3)
= (1-2,1+3) and (1+2, 1-3)
=(-1,4)and (3,-2)

Eq”n of the circle with C;(—1,4)

andr =13
(x—a)® + (y—b)? =12

S (x+ D2y —4)? = VI3
>x2+y2+2x—8y+4=0

Eq”n of the circle with C,(3,—2)
andr =13
(x —a)? + (y— b)? =1?

> (x—32+(y+2)?2=vI3 >x2+y?—6x+4y=0.

QNo:18 & 19
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Show that the poles of tangents to the circle x2+y2=a2 w.r.to the circle
(x + a) 2+y2=2a2 lie on y2+4ax=0.
Sol: Given circles

x2+y?2 +2ax - a?=0.... (2)
Let P(xy, ;) be the pole of the tangents to the circle (1) w. r. t the circle (2)

Now the polar of p w.r.t to S=0 is S1=0
=>xx1+yy1+a(x+x1) - a2 =0

=>x(x, +a) +yy, + (ax; — a?) =0...(1)
the tangential condition

r = perpendicular distance from (1)

d = lax,+by,+c|

T JaZ+b?

_ |o+0+ax,— a?|

= a/ (%, +a)?> + y;2 = a(x; —a) S.O.B

(% +a)? +y,? = (% — a)?

ox;2 +a?+ 2ax; +y,2 = x,% + a? — 2ax,

2y, +4ax; =0

the pole of the tangents to the circle (1) w.r. t the circle (2)lie on the curve

y2+4ax =0

QNo:18 & 19
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If 84, 8, are the angles of inclination of tangents through a point p to
the circle x2+y?2 =a?, then find locus of p when cot0, + cot 0, =k.
Sol: given equation of the circle x24+y2=az.......... D
: Let P(x1, y1) be the any point on the locus

[ MATHEMAITCS -2B

Equation of tangent through p with slope ‘m’ is

y=mx t av1 + m?

This passes through P(xy, y;)

= Y,=mx; + aV1+m?

= Y,-mx; = +av1+m? S.0.B

= (Y, —mx;)? = (+aV1 + m?)?

= 9,2 + m?x? — 2mx,y; = a?(1 +m?)

=y, + m?x,;2 — 2mx,y, = a® + a*m?)

=(x2 —a®)m? — 2xyy)m+ (12 — a?) = 0{ax? + bx + ¢ = 0}

Where mi1, mz be the slopes of the tangents which make angles
6,0, with X — axis

b
mi=tanf,, my=tané, {ml tmy=—-,mm; = 2}
Given cotf; + cot 6, =k

1 1

tanf; = tan6, -

=>2x1y; = kO’12 - a?)

= The equation of locus of P(xy, y1) is
2xy = k(y? — a?)

=| AIMSTUTORIAL

[ MATHEMAITCS -2B

14. Prove that the combined equation of the pair of tangents drawn from
an external point p (x4,y,) to the circle S=0is S;* = SS;.

Sol: Suppose that the tangents drawn from P to the circle S=0 touch the
circle at A and B the equation of ABis §; = 0.

2oxx, +yy; + gl +x) +fy+y))+c=0..(1)

Let Q (X,,y,) be any point on these tangents. Now the locus of Q will be the
equation of pair of tangents drawn from P.
The segment PQ is divided by the line AB in the ratio -S;1: S;, or S;1: 512

PB _ |S11

5 = s, (2)

But PB =,/S5;; and QB = ,/S,,
B _fSu

OB o 3

VS _ Su
From (2), (3) we get o S S.0.B

2
Su _ Su

S22 S12°
2
=511522 = S12
Hence the equation of the locus of

Q (x2,¥2) is S12 = S8511.

{ (x2,y2) replaced by (x,y)}

QNo:18 & 19
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15. Find the pair of tangents drawn from (1, 3) to the circle x> + y? —
2x + 4y — 11 = 0 and also find the angle b/w them. 16. Find the eq”n of the circle which touches the circle x? + y? — 4x +
Sol: Given eq”n of the circle 6y—12=0
S=x2+y?—-2x+4y—11=0 at (-1, 1) internally with radius 2.

P (1,3) = (x1,¥1)

Sol: S=x?+y?2—4x+6y—12=0....
Sy = xx0y + Yy + g+ 1) + f(y+ys) + € |

(1

centres (—g,—f):C; (2,—-3)

S i=1x+3y-1x+1)+2(y+3)—-11 radius(r) = \/gZ + f2 — ¢
Si;=x+3y—-x—-1+2y+6—-11

rn=v22+32+12=V/4+9+12

[ S = X1 +y1% +2gx, + 2fy; + ¢ ] ) ) ]
let C, be the centre and r, be the radius of the required circle.

Since two circles touch internally, we have

=(1)2+(3)2—2(1)+4(3)—11 C1C2:r1_r2=5_2=3

S11=9
1 Hence C, divides C,P in the ratio 3: 2 internally, where P(-1, 1)

Eq'n of pair of tangents is S;* = S5y c [3( D+2(2) 3()+2(- 3)] (
2= 342

)

3+2

(5y —6)% = (x% +y? —2x+4y—11)(9)
eq'n of the required circle is

(x—a)’ + (y—b)? = (1)?

2 (= + <y+§)2 = (2

=25y2 + 36 — 60y = 9x% + 9y? — 18x + 36y — 99
9x2 — 16y2 —18x+96y—135=0

la+b]|

J(a=b)?+(2h)?

Required angle cos 8 =

= x2 + ——= + y2 + + =4
cosf = el
(9+16)2+(0)? = 25x% + 1 — 10x + 25y% + 9 + 30y = 100
171
cosf = — = 5x%+5y% — 2x+ 6y — 18 = 0

Q.No:18 & 19 Q.No:18 & 19
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17. Find the eq”n of the circle which touches the circle x? + y2 — 2x —
4y—-20=0 at (5, 5) externally with radius 5.

Sol: S=x?+y2—2x—4y—20=0....(1)

centres (—g,—f):C; (1,2)

radius(r) = W

rn=vV12+224+20=+25=5

let C, (x,y)be the centre and r, be the radius of the required circle.
Since two circles touch externally, we have

CiC; =11 +1, =5+ 5 =10 hence P is the midpoint of C,C,

Where P (5, 5)= 22,22
ol =5and =5
2 2

1+a=10 and2+ b =10

=2a=9 and b=28

eq'n of the required circle is
x—a)’+(y—-b)?=®?

= (x—9)?+(y—8)*=(5)?

= x% + 81— 18x+y? + 64 — 16y = 25

= x2+y? — 18x — 16y + 120 = 0

QNo:18 & 19
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“1. Equation of a parabola in standard form 1.“Find the coordinates of the vertex and focus, the equation of the

Proof: directrix and axis of the parabolay? —x + 4y + 5 = 0.
Let S be the focus, =0 be the directrix of the parabola.
Let P (x4, y;) be a point on the parabola.

Sol: the given equationisy? —x +4y +5=0

Let M, Z be the projections of the P, S on 1=0 respectively. oy2+4y=x-5

Let N be the projection of p on SZ.
Let A be the midpoint of SZ, =SA=AZ
Let SA=AZ=a, A is called vertex of the parabola. 2y +2)2=>x-1)
Take AS as X-axis and AY as Y-axis

2y +4y+22=x—5+22

=[y —(=2)]? = (x —1) Comparing with[y — k]? = 4a(x — h)

=A (0,0),S (a,0) and P (xq,y,) We get, 4a=1=>a=1/4 and (h, k) = (1,-2)
. " 1 5
PM=NZ=NA+AZ=|x, + al i. Vertex (1,-2) (iDFocus(h+a, K)=(1+, _2)=(§’ —2)
(iii) Equation of the directrix is x=h-a

Sx=1-7=>24x-3=0
ii. Length of the latus rectum is 4a=1.
iii. Eqnofaxisy—f=0=2y+4+2=0
2. Find the coordinates of the vertex and focus, the equation of the
directrix and axis of the parabola x* — 2x + 4y — 3 = 0.

Sol: the given equationisx? —2x + 4y —3 =0

ox2—2x=—-4y+3

ox? —2x+ 12 = —4y +3+ 12
ox—1)2=—4(y—-1) =kx-12%?=-4(@y-1)

- sP_
From the definition of the parabola =~ = e=1 Comparing with[x — h]2 = 4a(y — k)

S.0.B We get, 4a=4=>a=1and (h,k) = (1, 1)
SP? = PM?

(xl _ a)Z + (yl _ 0)2 — (xl + a)Z 1. Vertex (1, 1)

= 1,2 +a? — 2ax; + y,2 = x,% + a? + 2ax; 2. Focus(h, k-a)=(1,1 - 1)=(1,0)

3. Equation of the directrix is
= y,2 = dax, y=k+a-:>y=1+1=2-::>.y—2=0=0
=~ Thus the equation of the parabola in standard form 4. Length of the latus rectum is 4a=4.

5. EqQ'nofaxisx—a=0=2>x—-1=0

is y? = 4ax
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4."Find the equation of the parabola whose axis is parallel to the y-axis 5.“Find the equation of the parabola whose axis is parallel to the x-axis

and passing through the points (4, 5), (-2, 11), (-4, 21).

Sol: The equation of the parabola whose axis is parallel to the y-axis
y =ax?+bx +c..(*)

(4, 5) lieson (*)

=>5=a(4)?+b(4)+c

=>5=16a+4b+c.... (¢9)

(-2,11) lies on (*)
=11 =a(-2)2+b(-2)+c
> 11=4a—-2b+c.... (2)

(-4, 21) lies on (*)
=21 =a(—-4)2+b(—-4)+c

= 21=16a—4b+c.... 3
Solving (1) & (2) solving (1) & (3)
5=16a+4b+c 5=16a+4b+cl1l1=4a—-2b+c

—2+=16a6—4b +¢
—6=12a+6b...(4) -16=8b......... 5)

Subb =-2in(4)
=>—6=12a - 12
=2 12a=-6+12=6

6 1
2a=—===

127 2
Sub a,bin (1)
-:>5=%—8+c-:>c=5
Substituting the values of a,b and c in (*) we get the required equation
of the parabola
y = %xz +(=2)x+5
= x2—2y—4x+10=0.

Q.No: 20

and passing through the points (-2, 1), (1, 2), (-1, 3).

Sol: Sol: The equation of the parabola whose axis is parallel to the y-
axisx = ay? + by + c ... (*)

(-2, 1) lies on (*)

= —2=a(1)?+b(1) +c

> —-2=a+b+c.... D

(1, 2) lieson (*)
=2 1=a()?+b(22)+c
=>1=4a+2b+c.... 2)

(-1, 3) lies on (*)
= —1=a3)?+hb33) +c

> —-1=9a+3b+c.... 3

Solving (1) & (2) solving (1) & (3)

—2=a+b+c —2=a+b+cl=4a+2b+c
—31=9a+3b+c

—3=-3a-b...(4) -1=-8a-2b......... (5)

Solving (4) & (5)

-3 -1 3 -3
-8 -2 1 -8

—1+6 —24+3 5 =21 5 21
(a’ b)= ) =l =" =
6-8 6—8 -2 =2 272

Substituting the values of a,b in (1) we get
5 21
= (=3)+(3)+e=-2

~c=-10
Substituting the values of a,b and c in (*) we get the required equation
of the parabola

5.5 21
y=-3x +(—?)x—10
= 5x2 4+ 2y + 21x + 10 = 0.



‘ ﬁ AIMSTUTORIAL | MATHEMAITCS-2B | ‘ ﬂ AIMSTUTORIAL | MATHEMAITCS-2B |
" P
6.”Show that the equation of common tangents to the circle x? + y? = 7. Find the equation of the parabola whose focus is (-2, 3) and directrix is

2a? and the parabola y? = 8ax are y==1(x + 2a). the line 2x+43y-4=0. Also find the length of the latex rectum and the
Sol: equation of the axis of the parabola.
Given equation of the circle x? + y? = 2a?... (1) Sol:

[ +y2 = (V2a), 7 =+2q Given'S (-2,3)

Eq”n of directrix1=2x + 3y — 4 = 0.
Let P (x4, y;) be a point on the parabola.
Draw a perpendicular PM on the to the line L=0.

3P _ 1= SP =PM{J_ lar dist =Lbyl+c}
PM

Parabola y? = 8ax ........(2)
[y2 = 4a'x, a’ = 2a]

Let ‘m’ be the slope of common tangent. VaZz+p?
Equation of tangent to (1), JG1 +2)% + (o — 3)2=atnt %;2_4 S.0.B
y=mxtv2a?v1l+m?... ..(3) a2
y:mxirﬂ/1+m2 ':>(x1+2)2+(y1_3)2=%
is eq"'n of tangent to x* + y? = r? 5 5 _
Equation of tangent to (2), = 13" + 4+ 4% +y,7+9 - 6y1]
y=mx+2. . (4) =[4x,2 + 9y, + 16 + 12x,y, — 24y, — 16x,]
"y =mx +% is eq''n of =13%,2 + 52 + 52x; + 13y,2 + 117 — 78y,
tangent to y* = 4a'x -4x,2 —9y,% — 16 — 12x,y; + 24y, + 16x, = 0
(3), (4) Represents same line 9x.2 _ 19 4?4 68 54 1530
5 _2a =9x1° — 12x,y,+4y, " + 68x; — 54y, + =
*V2a*vV1i+m= = - .
squaring on both sides ~ Locus of P is
2
=2a?(1 + m2)=‘;i2 9x% — 12xy+4y? + 68x — 54y + 153 = 0 is the eq”n of the parabola.
2 2y
=m*(1+m%=2 Length of latus rectum=4a=2|2a| = 2|sz|
om?+m*—-2=0
om*+2m2-m?-2=0 =2[L lar dist from S(—2,3) tol = 0]

=>m?(m? + 2)-1(m? + 2)=0 2(~2)+3(3)— 4| —449- 4| _ _
=(m? — 1)(m? + 2)=0 | V22432 Va+o | |\/—| |\/_|
om?2—-1=0, or m*+2=0

om? =1 or m? = -2 is not possible
~m = x1subin (4) and passing through S(—2,3) is

Eq”n of the axis is the line L lar to the direcrtix

2a
y =+mx +§
y==%(x + 2a).

b(x—x)—aly—y,) =0
=23(x+2)—2(y—3)=0

23x+6—-2y+6=0 ~3x—2y+12=0
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8.”Prove that the area of the triangle inscribed in the parabola y? = 4ax 9.”Prove that the area of the triangle formed by the tangents at

is = (1 — ¥2)(2 — ¥3)(¥3 — ¥1)| Sq.uints wherey; y, y; are (e, 1), (32, 2), (63, y3)
to the Parabola y? = 4axis

ordinates of its vertices. 1
Sol: Given eq”n of the parabola y? = 4ax....(1) 1loa |(¥1 — ¥2)(¥2 — ¥3)(¥3 — ¥1)| Sq.uints wherey y,, y3 are
Let A (x1,y;) = (at,?, 2at,); ordinates of its vertices.
B (x,,¥,) = (at,? 2at,) Sol: Given eq”n of the parabola y? = 4ax...(1)
C (x3,y3) = (at3? 2at3) Let D (x;,y1) = (at,? 2aty);
2 — 2
Alieson (1) © y,2 = 4ax; = x; = % E (x2,¥2) = (at22,2at2)
F (x5, = (at3*,2at
AABC In scribed in the parabola (%3, 73) (aps ) : 3)_ . . . .
_ l|x1 —x, Y- y2| oint of intersections of tangents are
21X =X3 Y2— Y3
A= [atltz, a(tl + tz) ];
y12-y,? _ B = [at,ts, a(t, +t3) ]
.l e ) e € = [atsty, a(ts +1,) ]
2 (J’1 —Y2 ) _
e Y2—Y3
1 |1 =y) O+ y) O —y2) AABC In scribed in the parabola
8al(y; —y3) (2 +¥3) (V2 —¥3) =l|x1—x2 yl_y2|
21X =X3 Y2 =3
- - + 1
= 1Y) 017y2) yZ;iyl y2) ?’1 N 3’2% ) _1[atyt, —atyt; at; +at, —at, —aty
Y2 T Y3 _E|at2t3—at3t1 at, + at, — at; — at,
1=y2)1—y2)
=%|yl + Y2 —¥2 — ¥l _a|ta(ty —ts) (t1—ts)
2 tz(t; —ty) (6, —ty)
1 .
2|01 = ¥2) (72 = ¥3) (3 — y1)| Sq.uints _ @A(ti=ts)(tty) |2

1 a?
2 t3 1|:7(t1_t3)(t2_t1))|t2_t3|

a? .
=5 [(t; — t2)(t; — t3)(t3 — t;)| Sq.uints
- _n
y1=2at =2t =2

=a_2 1=y2) (72=¥3) (¥3—¥1)
2 2 " 2a ' 2a

Sq.uints

1 -
Tea |1 = ¥2)(¥2 = ¥3)(¥3 — y1)| Sq.uints.
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10.  Ifanormal chord at point ‘t’ on the parabola y* = 4ax subtends a
right angle at vertex, then prove that t = +v/2
Sol: Given eq”n of the parabola y? = 4ax....... @Y

Eq”n of the normal at ‘t’ on the parabola is
_ 3 y+xt
y + xt = 2at + at D= 1.....(2)

homogenising (1) Using (2) we get,
y? = 4ax(1)
2 _ y+xt
=y = 4ax(2at+at3)
y+xt
2t+t3)

2y2(2t + t3) = 4x(y + xt)
=y2(2t + t3) = 4xy + 4x%t
4tx? — Y22t +t3) +4xy =0

=y? = 4x(

Subtends a right angle coef f x? — coeff y?> =0
4t —2t—t3=0

=2t —t3=0

ot(2—-t3) =0

>t=0and t?=2

t=1V2
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SOME STANDARD ELEMENTRY INTEGRALS

L2()=0= [(0).dx=c

d xn+1 1 xn+1
2. E(nu) = m.(n + Dax"=x" = [x"dx = — +c
3.%(@ =1= [ldx=x+c.
4 5 (kx) =k = [kdx = kx +c.

d 1 1
5. - (log|x]) == f;dx = log |x| + c.

d 1 1
6. —(Vx) =;7= pdx= 2Vx +c.

|| _

7. f;dx— |x| + ¢
8. %(ex) =e*o [e*dx=e* +c.

d ( a* a* a*
0. E(loga) = loga(loga) =a* = [a*dx = oga +c.
10. %(cosx) = —sinx = [sinxdx = —cosx + c.

d , . _
11. a(smx) = CcOSX

= [ cosx dx = sinx + c.

‘ ﬁ AIMSTUTORIAL
o

Q.No: 20 &21 [ Quadratic expressions ]

Q.No: 20 &21

[ MATHEMAITCS -2A ]

2

d
12. a(tanx) = sec“x

= [ sec’x dx = tanx + c.

d
13. — (cotx) = —cosec’x
= [ cosec’x dx = —cotx + c.
d
14, a(secx) = secx.tanx

= [ secx.tanx dx = secx + c.

d
15. E(cosecx) = —cosecx. cotx

= [ cosecx.cotxdx = —cosecx + c.

d 1 _ 1
16. ™ (sin"'x) = NEEe
= [——dx =sin"!x +c.
1-x2
d 1y 1
17. ™ (cos™x) = —

1
= [— dx =cos 1x+c.
f V1-x2

1
1+x2

da -1, _
18. dx(tan x) =

1 —tan-1
:>f1+x2dx—tan x+c.

[ Quadratic expressions ]
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b &
Model-1:|[Type — I] - f;

x2+3x+12
x+1 . px+q £
U s 0| i X OR [ x| = e dx
[x2+3x+(5) —(5) +12]
Sol:
x—cOe 2 3 2
L=AQ + B add and sub ( . ) =(5)
Let x + 1 = [A(x? + 3x + 12)' + B] ...... .. €)) =[— 3 dx
+2) =2412
ox+1=ARx+3)+B (43
1
o> x+1=24x+34A+B _f(x+z)2+£dx
2 4
equating co — ef ficient of x & consts on B. S
1 1 1
2A=1=A=2;  3A+B=1=B=1-3(3) =B=- - 1 1 1 x
2’ 2 2 = ——dx | . i -1[%
(x+§)2+(@)2 KX fXZ "y dx atan [a] +c
7 1 X+ =
A(x*+3x+12 ' +B =—tan~! |2
Now I= fz—dx=f[(xzx Lax 7 [@l
+3x+12 x“+3x+1 2 2
_ 2 _q[2x+3
=t [0 +
(¥?+3x+12) +3x+12) 1
f x%+3x+12 d +fo2+3x+1
1 1 11 2x+1
p i 2x+ dx=—log|x2+x+1|+—Ttan'1 +c
-‘-f%dx=log|f(x)|+c x“+x+1 2 273 [ V3 ]
_1 2 1 g [2x+l
l—zloglx +x+1|+ﬁtan [ ]+c

=% log|x? + 3x + 12|+B 1; (consider) ... (2)

Q.No: 20 &21 [ Quadratic expressions ] Q.No: 20 &21 [ Quadratic expressions ]
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7 o
o — 4 1

[T pe 11 ] Il = f

Vx2—2x+10 dx

2x+5 px+q L

2 [ 25| axor [t ax | 1

f x2-2x+10 f ax?+bx+c fﬁ :f\/x2_2x+(1)2_(1)2+10dx
L=AQ'+ B

Y x—coe \?_[(1\?

let 2x +5 = [A(x? — 2x + 10)' + B] eq'n ...(1) { add and sub ( ) _(_) }

2 2

2x+5=A4(2x—-2)+B = ———dx 1 x
J.\/(x—l)z+9 f—dx = sinh™! [—] +c

2x+5=24x—-2A+B [ L va? + x? a
=] ———=dx

equating co — ef ficient of x & consts on B. S JGem1y2432

2A=2=A=1 -2A+B=5=B=5+ (2A) =B= 7 =sinh™* [XT_l] tc
(B g o RT T Ir 10 4 7 sinh-1 £
..fmdx—Zx 2x + 10 + 7 sinh [3]+c

¢ 2x+5 _ ([A(x?-2x+10)"+ B]
Now I=[ N rreT =/ eI
(x*-2x+10)" ~2x+10)’
f VxZ-2x+10 dx +B J.\/xz 2x+1 dx

f\j}f((i)dx 2./ f(x)+c

= 2Vx? — 2x + 10+B I; (consider) ... (2)

Q.No: 20 &21 [ Quadratic expressions ] Q.No: 20 &21 [ Quadratic expressions ]
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A
5 x 5-x
3. ———dx =
f f\/(x -2)(5-x) f\/—x2+7x—10

[ fJ%d ORf‘/—adx ]
S0 (L=AQ'+ B}

Let 5 —x = [A(—x? + 7x — 10)' + B] eq'n
5—-x=A(-2x+7)+B
5—x=-24x+7A+B

equating co — ef ficient of x & consts onB.S

2A= —1:>A=% ;' 7A+ B=5 =B=5-7A2B=5 — g = %

[a(=x?+7x-10)'+5]

Now I=J s dx = [ o dx

(-x2+7x-1 ) 3 1
f\/ x2+7x—10 dx+2f\/—x2+7x—1odx

f\’/rf((i)dx— 2{f(x)+c

=% 2vV—x2 + 7x — 10+ BI; (consider) ... (2)

Q.No: 20 &21 [ Quadratic expressions ]

AIMSTUTORIAL
f
pe _ 1 _ f 1

= dx =
1 f\/—x2+7x—10

[ MATHEMAITCS -2A ]

|

J=[x%2=7x+10] dx

{add and sub () -(2)%

1

=[ dx
j_[xz_7x+(;)2+1o_(;)z]
= L dx
\/—[(x—%) +10-2
= L dx
{931
1 X
=1 4x ﬁdx =sin™1 [El +c
6 (-] Ja=

57X dx = V—x2 _ 3sin—1 [
| -5 dx = V—x?+7x—10+sin [3 ]+c

Q.No: 20 &21 [ Quadratic expressions ]
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7 o
x+1 px+q L

s [ gomax | o [ 7B —ax || - [ fpax |

Consider

KB ARule: L = AQ + B
I = [ -——dx

LET x+1=[A(x*—x+ 1)+ B] eq'n 1

VxZ—x+1
1
x+1=AQx—1)+B =fJ —y (1)2+1dx
xe=x+(5) -5
Xx+1=24x—A+B S
1
equating co — ef fiecent of x & consts on B. S N (x_l)z_lﬂ dx
2 4
2A=1=A=2;  -A+B=1=B=1+(;)=B=1 P T
(=3 +3

1 1 g
= dx f—dx =sinh™ [—| + ¢
I = f—,—xfji_'_l dx f(x_%)ﬂ_(\/?g)z vaz + x2 [a]

L1
=sinh‘1[ \/52 +c

xz—x+1)’+%] d 2
Nromrre S 2x-1
:Sil’lh_1 [W] +c

_f [5(

x+ — 1 [2x-1
_f(x—x+1) i [ s e =Va =+ T+ gsinh™ |22+ c
VxZ-x+1 27 Vx?-x+1
L f®
..fmdx 2\/f(x)+c
—2\/x2—x+ 1+- f %d

Q.No: 20 &21 [ Quadratic expressions ] Q.No: 20 &21 [ Quadratic expressions ]
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7 &
g2 — & . ; \/_7
[Type — III] = | (px + q)v/ax? + bx + cdx Consider: [ V6 — 2x2 + x dx
— 2 _ 2 2
5. [(6x +5)V6 —2x2 + x dx =f\]—2(x2—§—3) dr  add andsub (x c(z)eff) :(1)

o

4
6x+5=[A(6—2x%+x)" + B] eq'n(1)

= 6x+5=A(—-4x+1)+B f\/ 2-( 1)2 1
=>6x+5=—-44Ax+A+B

equating co — ef fiecent of x & consts on B.S i N
[ |-2 ( ) ]d

4A=6=>A=—>  A+B=5=B=5- (‘—3) >B= 23
2 2 2

Sub A,Bineq’n (1) = f\/—Z (x - l)2 - (Z)Z] dx
I = [(6x+ 56— 2x% + x dx '

=f[_73(6—2x2+x)'+12—3]mdx =f\/§\/[(1) _(x_Z) dx

= —;f(6 —2x%+x)'V6 —2x2% + x dx +§\/6 —2x% 4+ x dx

f{f(x)}l/z Fede {f(g)}i e = ‘/E(JCT_%) G)Z B (x - %)2 + Awéjsin‘1 <);T_‘%)
3 — ﬁ(‘*xs-l)\/(%)z _ (x _ %)2 n 49216 sin-1 (4-x7—1) iC

— 2
_3 (6?13 e o ¥ x dx
2 2 2 | =
3
—(6—2x*+x)z+

2| () (e 1)+ 2t ()

Q.No: 20 &21 [ Quadratic expressions ] Q.No: 20 &21 [ Quadratic expressions ]
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7 &
"6, [(Bx—2)V2xZ —x + 1 dx

Consider [ NPECRPEEE

‘ Rule: (px + q) = A(ax? + bx + ¢)'+B ’

sol: 3x —2=[AQx%* —x+ 1)+ B] eq'n(1) = ’Z(xz - g + %) dx

=3x—2=A(x—1)+B

2 2
=>3x—2=4Ax—-A+B - 2_*, (1 1_ (1
x x o =4 () +2- () ax
equating co — ef fiecent of x & consts on B. S
3 - _ B S S
4A=3 oA=1; A+B=-2B=-2 + (3)=B="2 —f\/z[(" IR L2

I=f(3x—2)V2x2 —x+ 1 dx

= J [2](x-2) + 2] ax

= [[Pex?—x+1) -3 Vax2 —x + Lax
f[4 4 2
= [V2 [(x ——)2 + (ﬁ) ]dx
4 4
3 5 [V s =3 2 sinh~1 (%) + ¢
=Zf(2x2—x+1)’v2x2—x+1dx-zv2x2—x+1dx 2 2 a
{fx))+1
U{“"”"”x)d T te D [ 2 2 (1)
2 V7/4
%(sz_“l)z — _ (4x8—1) (x 1) + 2 + 7/16 sinh-1 (43;1)
2 l=¥—{— o«—az+(€>2+%smh-l(%>}+c
=(2XZ_2—X+1)% { (4x — DV2x? —x + ——smh (43;1)} +c

Q.No: 20 &21 [ Quadratic expressions ] Q.No: 20 &21 [ Quadratic expressions ]
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AIMSTUTORIAL
A
1
Type — IV]| | ————————=dx]
[ ypP ]f x+q)v ax2+bx+c
1
7. | —————d
f(1+x)\/3+2x—x2 X 1
t=—o
sol: Put (1+x) =% = T+x
diff .wr.tx = dx=— Ldt
and x = % -1 =
f(1+x)\/3+2x—x2 x t

1 1

=-J (Zat)

1J3t2+zt(1—t)—(1+t2—zt) t
T t2

1 1
=— (=dt)
ftiz\/3t2+2t—2t2—1—t2+2t) t?
:—f 1_ dt f 1 d =2\/ax+b+
-t vax +b * a ¢
:_2V4t—1
4

1 1
gt JERRE
2 1+x
1 [4-1-x 1 [3—x
=— =—-|— +C
2 1+x 24 1+x

Q.No: 20 &21

[ Quadratic expressions ]

‘ ﬁ AIMSTUTORIAL
o

sol: Put (1-x) =% =t = —

1
_f (1—x)V3-2x—x2 dx

[ MATHEMAITCS -2A ]

1
8 | ————=d
f(l—x)\/S—Zx—xZ X
1
1-x

1
-dX=—r—2dt ’

dif f .w.r.tx

1
and—x=;—1 =

=f —— (dt)
wW3-2(F)-(F)

1 1
= (— dt)
1J3t2—2t(t—1)—(1+t2—2t) t2

T t2

= [ = (dt)

V312202426 -1-t7+20)

f 1 2vVax+b

dx=——+c
ax+b a

Q.No: 20 &21

[ Quadratic expressions ]
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AIMSTUTORIAL {
v Af:
W G EPR integration of functions which are rational in

sinx and cosx

I. If the integral of the from

fa+bcosx or fa+b nx

) f 5t+4cosx

sol: [

5t+4cosx

:f : )] ( 12-ft2)

[5+4(255

_f 1 2dt
- [5 +5t2 +4— 4t2] 1+t2

1+t2

1
—medt

1

f acos x+b sin x+c

-

\

Lett=tan

1+t2

G):

. 2t
sinx =—;

2dt

1+t2 7

CosSx =

1-¢2
1+¢t?

~

/

f a2+x2

1
=2 e dt

dx = —tan E] +c

:gtan‘1 E] +C

t‘";@l +C.

2
==tan~! [
3

Q.No: 20 &21

[ Quadratic expressions ]

AIMSTUTORIAL

[ MATHEMAITCS -2A ]

f

1
) f 4+5sinx

sol: [

4+5sinx

i ()

=/ [4+4t§+10t](12:_1£2) __f[t2+1ot 1] dt

1+t2
1 1
== dt

S e EEn

C11 ()
R R
1, |4t+5-3
3 |4-t+5+3|

|ﬂ| +c

4t+8
1 2(2t+1)
3 |2(4t+2)| tc
—l 2tan(2)+1
318 [ fan )|t €

Q.No: 20 &21

[ Quadratic expressions ]
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1
) f 1+sinx+cosx

1
cos x+ sinx+1

Sol: 1 = [

2d

| ErEamE

1+t2 1+t2

= 1 2dt
- [1—t2+2t+1+t2] 1+¢2

1+t2

_ 1
=J [2+2¢]

2
= f2[1+t]

1
- f[1+t]dt
=log|l1+t|+C

I=log |1 + tan (§)| +C

Q.No: 20 &21

[ MATHEMAITCS -2A ] AIMSTUTORIAL [ MATHEMAITCS -2A ]
X 2t
) f4cosx+ 3smx Let t=tan (E) sinx = T
Lett=tan (;) ; § J‘ 2
N —ax _ 2dt | 11—t
2dt 4c0s X+ 8sin x dx= 152’ CcCosSXx = FvY]
dx= 1+¢2 B f 2dt
1-t2 1+t2
1t = )+3( 2
COS X = — 1+t 1+l'
1+t2 it
. 2t 2f[4 4—t2+6t] 1+t2
sinx=—— =
1
=2[r—Fe——dt =— f
[—4(t2—zt—1)] [(tz——t 1)]
1 1
=3 dt
3

1
-~ f;dx =log|x| +C

=lf+2 ] 1 doc l |a+x|+
’ [5 t_g)] "faz—xz °8 ‘

11 1 5+4t-3
2200) 8 ()| 508 Fml+e
|2+4t |1+2t| +e
8—4t 4-2t
1 1+2ta (3)
_E lOg 4—2tan (g) te

Q.No: 20 &21

[ Quadratic expressions ] [ Quadratic expressions ]
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o

dx
sin x+ 1/.ﬁ’cosx

Lett=tan (g) \
Sol: fsin x+1\/3cosx dx dx = 2dt ) f3005x+ 4sinx+6 dx /Let tan (g) =t \
T Sol: [———dx -
= f ! — 2dt . 2 3c0Ss X+ 4sin X+6 sinx= D)
Ee )| et (e o
1 dt 2 X= >
=2 f [2t+\/_ 2\/3t2] (1+t2) cosx = 1-— tz [3<1+§2) =z +6] 1+¢2 1+t
1+t 1+t 1 dt _1-¢?
=2 f —;dt \ / =2 f [3—3t2+8t+6+6t2] ( 1+t2) COSX =11
J3[t2—j—§t—1] 711“2
add&sub - [3t2+ft+9] “ K /
=2 +—=—dt
(tweff)z _ ( _, )2 _ (__1)2 J.3[1:2+§1:+3]
2 T \W3x2) T \V3 tcoef f 2 8 \2 42
( 2 ) :(3x2> :(5)
2 1
=- dt
) e et -]
1
= dt
NG f 2 _ E 1
=] g™
2 1
= dt 2 1
e = e
= 2 2 1
f[ (=5 )] ! d 10g| |+C ~3 4, (VI1 dt
a? — x2 t+3) +<T) ] 1 1
.-.faz_l_xzdx——tan [ ]+c
_2 1 %+ (%) 4
EpTERp] s el . [j re
3 3
1
1, |G
=1 + 3t+4
Zog%_‘ ‘ \/11t [ ]+C
1++/3tan(Z 3tan(£)+4
_% log —3_\/§tan8 +c mta [—\/121 l +C.

Q.No: 20 &21 [ Quadratic expressions ] Q.No: 20 &21 [ Quadratic expressions ]
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1
) f 5+4cos2x

1
sol: | ———dx
f S+acosZx

B 1 ( dt
N 1-t2\]\ 1+¢2
[5+4<1+t2)]

dt

[ MATHEMAITCS -2A ]

/Let t=tan(x) \

1+t2

1
_f[t2+32]dt

=Ltan1 H +C
3 3

Q.No: 20 &21

1
_f [5 +5t2 + 4— 4t2] ( 1+t2

dt
dx = 1+£2
sin2x = 2_:2
1+t
5 1-t2
cos2x =
1+t

- /

1 _dx=1tan? [f] +c
a a

[ Quadratic expressions ]

‘ ﬁ AIMSTUTORIAL
o

[ MATHEMAITCS -2A ]

/Let t=tan(x)

1+t2

1
8) f 2-3cos2x dx dat
dx = 1+¢2
1
sol: f 2-3cos2x sin2x = %
5 1-—t?
COS4Z X =
1+ t2
_f 1 ( dt )
HEEes

\

1+t2

:J-Fijiiiiiif](ljiz) :J-wt;—lldt

1
=l o &

: 1 d —11
"fxz—az x_Za o8

XxX—a
x+a

|+¢

1

V5t-1
el

log V5t+1

1

\/S_tan(f)—l
:ﬁlog

2

\/?tan(g)+1 te

Q.No: 20 &21

[ Quadratic expressions ]
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s o
[T ne — II] : 2cosx+3sinx dx

e

. d 4cosr+55inx
g) [ 2LOSKAIIN ‘ Rule: Nr = A— (Dr) + B(Dr) ’
4cosx+5sinx dx —2

S2cosx + 3sinx _ f41[4cosx+5sin '+ lscoswtssing] |
= A [4cosx + 5sinx]’ + B [4cosx + 5sinx | Acosz+5sing

X

2 f(4vtosx+5sz'nx)l 23 f (4cosz+5sinx)
= 2cosx + 3sinx 41 41

= A [—4sinx + 5cosx] + B [4cosx + 5sinx |

(4cosz+5sinx) (4cosx+5sinx)

=2cosx + 3sinx

= —4Asinx + 5Acosx + 4Bcosx + 5Bsinx f%dx:loglf(x)Hc

=2cosx + 3sinx
= sinx(—4A + 5B) + cosx(5A + 4B)

Equatingtheco — ef ficientof I =— 42—1 log|(4cosx+5sinx)| + %x +c.
cosx=>5A + 4B = 2;
=>54+4B—-2=0..(1)
sinx=>—4A + 5B = 3;
=>—4A+5B—-3=0...(2)

. d
10) fwdx Rule:Nr = A— (Dr) + B(Dr)
, 4sinx+5cosx dx
solving(1)& (2)

sol:

P o s 9cosx — sinx = A [4sinz+5cosx]’ + B [4sinz+5cosx |

-4 5 -3 -4
= 9cosx — sinx = A [4cosx — 5sinx] + B [4sinx+5cosx |

(AB) = [—12—(—10) 8—(—15)]

25 (-16) ’25—(-16) =9cosx — sinx = 4Acosx — 5A4sinx + 4Bsinx + 5Bcosx

— [‘12“ 8+15] - [‘_2 E] =9cosx — sinx = sinx(—5A + 4B) + cosx(4A + 5B)
41 ' 41 41’41

Q.No: 20 &21 [ Quadratic expressions ] Q.No: 20 &21 [ Quadratic expressions ]
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Equatingtheco — ef ficientof [Type — III = I + II]

cosx=>4A+5B =9 "
=>4A+5B—-9=0....(1) 11) fcosx+3sinx+7 Lett=tan (E)’
sinx=>—54 + 4B = —1; cosx+sinx+1 2dt
dx=-a
=>—544+4B+1=0...(2)
solving(1)& (2 _1z
g& 2 Consider: OSX= 1
4 5 -9 4 . o
I =[—t — sinx=_—"3
-5 4 1 -5 cos x+ sinx+1
_ [5-(=36) 45-4
(4,B) = [16—(—25)'16—(—25)] = ; 1 Zdtz
1-t 2t
|G5) ()] 1
=[5 5] =1
41741 B ) 2dt
- f[l—t2+2t+1+t2] ( 1+t2)
9cosx — sinx 1+t2
=1 [4sinx + 5cosx]’ + 1 [4sinx + 5cosx] .
f9co-sx—smx dx = f[2+2t] 2dt 1
4sinx+5c0sx A f—dx = loglxl
1 (4sinx+5cosx)’ +1 [4sin+5cosx | X
= f : dx 2
4sinx+5cosx = f -
_ f (4sinx+5cosx)! f (4sinz+5cosx) 2[1+¢]
- (4sinz+5cosx) (4sinx+5cosx)
1
=] [1+¢] dt
=log|ll+t|+C

f%dx:zom F(20)]+c

I,=log |1 + tan(§)| +C

I =log|(4sinz+5c0sx)| + x + c.

Q.No: 20 &21 [ Quadratic expressions ] Q.No: 20 &21 [ Quadratic expressions ]
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d
[ Rule:Nr = A— (Dr) + B(Dr) + k ] cosx+3sinx+7
[= [ COSHBIINAT 5

cosx+sinx+1

cosx + 3sinx + 7 = A [cosx+sinx+1|" + B [cosx+sinx+1] + k

= A [-sinx + cosx| + B [cosx+sinx+1] + k _ f —1[cosx + sinx + 1]' + 2 [cosx + sinx + 1] + 5 dx
cosx+sinx+1
= —Asinx + Acosx + Bcosx + Bsinx + B + k
=cosx + 3sinx + 7 = sinx(—A + B) + cosx(A+ B) + (B + k) - _ (cosx+sinx+1)' (cosx+sinx+1)dx
(cosx+sinx+1) (cosx+sinx+1)
Equating the co — ef ficient of f 5
cosx A+ B =1; cosx+sinx+1

>A+B—1=0....(1)

sinx ®>—A+ B = 3;

>—A+B-3=0...(2) f%dx:loglf(x)lﬂ

And B+ k=7... (3)

=—1log|(cosx+sinx+1)| + 2x + 5log |1 + tan (§)| +C
solving (DAnd (2) {froml, }
1 1 -1 01

1001 -3 -1
I=—1log|(cosx+sinx+1)| + 2x + 5log |1 +tan (§)| +e

_ [-3-(-1) 1-(-3)
(4,B) = [1—(—1) ’1—(—1)]

= [—1,2] Sub the value of B=2 in (3)
k=7-2=5

Q.No: 20 &21 [ Quadratic expressions ] Q.No: 20 &21 [ Quadratic expressions ]
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x d
Lett=tan (E); Rule:Nr =A— (Dr) + B(Dr) + k
12) j-Zsinx+3cosx+4 X dx
3sinx+4cosx+5 dx:ﬂ .
1+’
cosx = 12 Nr = 2sinx + 3cosx + 4
Consider: e = A [3sinx + 4cosx + 5]" + B [3sinx + 4cosx + 5] + k
1 inx=—2
L = f3sinx+4cosx+5 dx S e
= A [3cosx — 4sinx] + B [3sinx + 4cosx + 5] + k
( . ) = 3Acosx — 4Asinx + 3Bsinx + 4Bosx + 5B + k
1 2dt
= , — ) > = sinx(—4A + 3B) + cosx(3A + 4B) + (5B + k)
BT ()
_ 1 2dt Equating the co — ef ficient of
- f [6t+4—4t2+5+5t2] (1+t2)
1+t2
cosx >3A+ 4B = 3;
_ 1 2dt =>34+4B—-3=0....(1)
- f[t2+6t+9] 1+t2
1+t2 1 1
nj?dxz—;+c sinx >—4A + 3B = 2;
_ 1 =2>—44A+3B—-2=0....(2)
= oy 2dt
S5B+k=4.... 3)
-1
=2 [t+3]
=2 solving eq''n (1)& (2)
N [tan(§)+3]
1 X y
3 4-3 3

_[-8-(-9) 12-(-6)] _[1 18
-4 3-2 -4 (AI B) - [9_(_1 )'9_(—1 )] - [25’25]
from(3)=5B+k=4%
18
2k =4-5(%)
18

=k =4-(7)

_20-18 _ 2
===

Q.No: 20 &21 [ Quadratic expressions ] Q.No: 20 &21 [ Quadratic expressions ]
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Model-3: REDUCTION FORMULAE

! . ;o 180 . 2
I=— [3sinx + 4cosx + 5] + = [3sinx + 4cosx + 5] + - 1) If I, = [ sin"xdx, then show that
sin® lxcosx n-1 ,
L 18 ) I, =———+—1,,_,andhencefind l,.
—[3sinx+4cosx+5]’+—[3sinx+4cosx |+= n n
I: fZS 25 de
3sinx+4cosx+ . . 1 .
Sol:l,, = [ sin™xdx=/ sin™ 1x. sinxdx
1 f(3sinx+4cosx+5)’ " 18f(3sinx+4cosx+5)dx Here U = sin®* x = U' = (n-1) sin""zx(cosx)
~ 25 (3sinx+4cosx+5) 25 (3sinx+4cosx+5)
V=sinx = [ sinxdx = —cosx + ¢
2 1
+_f_—dx . . .
57 3sinx+4cosx+5 By using integration by parts

| f(llV)dx =U f Vdx — f[ll'f Vdx]dx |

’ — ¢jnpn—1 —_
f&dx = log|f ()| +c I, = sin™ 'x.(—cosx)
@ — [(n = 1)sin™ 2x(cosx)(—cosx)]dx

I,=—sin™ 1xcosx + (n-1)[ sin® 2x(1 — sin®x)dx

= %logl(Bsinx + 4cosx + 5)| + gx + é B EEZ)+3]
Nz ="+ (n-1)f sin™ ?xdx — (n — 1) [ sin"xdx
{From I,}

I, = —sin™ Yxcosx + (n — DI,_, — (n — DI,
1 : 18 -
I_E log|3sinx + 4cosx + 5| + =Xt m +C

U

NIR
~—

I, + (n — DI,=—sin™" xcosx + (n — DI,
L,(1+n—1)==sin""txcosx + (n — DI,_,

n-—1

[,(nN)==sin""*xcosx + (n — 1)I,,_,

Q.No: 20 &21 [ Quadratic expressions ] Q.No: 20 &21 [ Quadratic expressions
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Now
o 4-1
sin Xcosx 4-1
14_:— — + e 14,_2
.3
sin’xcosx 3
=——-+-1
4 4
sin3xcosx . 3 sin®~lxcosx = 2-1
=4 ]——+—1I,_
sin3xcosx 3 sin'xcosx N 3 |
4 4 2 8"

[lo = [sin®xdx = [ 1dx = x + ¢]

in3
sin®xcosx 3 . 3
[,=— — gSinxcosx + 3 X +c.

2) IfI,, = [ cos™xdx, then show that

cos" lxsinx n-1 .
I, = — + . I,_,andhencefindl;s 1,4.

Sol: I, = [ cos™xdx=[ cos™ 'x. cosxdx
Here U = cos™ 1x = U' = (n — 1) cos™ 2x(—sinx)
V=cosx = [ cosxdx = sinx + ¢

By using integration by parts

| f(UV)dx = Udex—f[U'f Vdx]dx |

I, = cos™ 1x.(sinx)

- f(n — 1)cos™ 2x(—sin)(sinx)]dx

I,=cos™ x sinx + (n-1)[ cos™ 2x(1 — cos?x)dx

Q.No: 20 &21 [ Quadratic expressions ]
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="+ (n-1)f cos™ ?xdx — (n — 1) [ cos™xdx

I, = cos™ x sinx + (n— DI,,_, — (n — DI,
I, + (n — DIy=cos™ x sinx + (n — 1)I,_,
L,(1+n—1)=cos™ x sinx + (n — 1)I,_,
I,(n)=cos™ x sinx + (n — 1)I,,_,

_cos™ 1xsinx | n-1

I —I1,_
n n n-—2
Now
I __cos* 1x sinx 4—1I
4— 4 4 4-2
cos* 1xsinx 3
=—+-1,
4 4
3. of 2-1, o
cos3x sinx | 3_cos? lxsinx & 2-1
= + - +—1I,_

3 cos3x sinx N 3 cos® x sinx N 3
- 4 4 2 g

[lo = [ cos®xdx = [ 1dx = x + ¢

3 .
CcoS°x sinx 3 . 3
LFT + 5 Cosx sinx + 3 X +c.

Q.No: 20 &21 [ Quadratic expressions ]
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YtanSx _tanx [tan4_1x

= -l = - = ly—o]
3) Find the reduction formula for [ tan"xdx and hence 5 5 41
ﬁndf tan®xdx. tanSx  tanx

= - + 12

Sol: I, = [ tan™xdx 5 3
tanSx  tan®x |  tan?"lx

= [tan™ %x (tan?x)dx = 5t k-]
= [tan™ %x (sec’x — 1)dx _tanx _ tan’x | tanlx |

5 3 1 0

= [[tan™ 2xsec?x — tan™ 2x Jdx ¢ . L
_tan X tan°x + tan-x
- 3 1

x+C

= [tan™ %xsec?xdx — [ tan™ 2xdx

let tanx =t Diff wr.t’x’

sec®xdx = dt
4) Find the reduction formula for [ cot"xdx and hence

I, = [t"2dt — 1,_, find [ cot*xdx.
Sol: I,, = [ cot™xdx

I tTl—2+1
"om-2er MR = [ cot™ %x (cot*x)dx

tn—l
h="7"l = [ cot™ 2x (cosec’x — 1)dx
oo ten" = [[cot™ %xcosec?x — cot™ %x |dx
n— " —In-2

o , = [ cot™ 2xcosec®xdx — [ cot™ xdx
case(1):if nis even, I,endwithl

_ 0 _ _
{lo = [tan’xdx = [1dx =x + C} let cotx = t Diff w.r.t.x’

o ] —cosec?xdx = dt
case(2):if nis odd, I,endwithl;

_ 1 _
{I; = [tan'x dx = log|secx| + C} L, = — [ t"2dt —1,,_,

6—1

Q.No: 20 &21 [ Quadratic expressions ] Q.No: 20 &21 [ Quadratic expressions ]
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. n—2+1
L, =———-1,_
n n-2+41 72
-1
[, = _'n_l'_ln—z
cot™ 1x
[, =— —ln-2
n-1

case(1):if nis even, I,endwithl
{Ig = [cot®xdx = [ 1dx = x + C}

case(2):if nis odd, I,,endwithl;
{I; = [ cotx dx = log|sinx| + C}

cot*1x

Nowl,=———F—1,_

4 4-1 4-2

cot3x _ cot3x cot? 1x I
R e Y

cot3x  cotlx
- + +IO

3 1

cot3x

= T+cotx+x+C

Q.No: 20 &21
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“5)If I, = [ sec"xdx, then show that

sec" Zxtanx n-2

L, = | -

n-1 n-1
Sol:l, = [ sec™xdx = [ sec™ ?xsec®xdx

U=sec" 2xou’ = (n — 2)sec™ 3x(secxtanx)
V=sec?x = [ sec’xdx = tanx + ¢

By using integration by parts

L f(uv)dx = Udex—j[U’dex]dx

I, = sec" %x [ sec?xdx
— [{(sec™2x)" [ sec®xdx} dx

= sec™ 2xtanx- [{(n — 2)sec™ 3xsecxtanxdx . (tanx)} dx
= sec" ?xtanx — (n — 2) fsec"‘zx tan®xdx

=sec" *xtanx — (n — 2) [ sec™ ?x(sec*x — 1) dx
="— (n—2) [(sec™ %xsec?x — sec™ 2x) dx
="—(n—2) [ sec™xdx + (n — 2) [ sec™ *xdx

I, = sec" ?xtanx — (n — 2)I, + (n — 2)1,,_,

L, + (n —2)I, = sec" 2xtanx + (n — 2)1,,_,

L,(1+n—2) = sec" %xtanx + (n — 2)I,,_

Q.No: 20 &21 [ Quadratic expressions ]
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P
“In(n— 1) = sec™ 2xtanx + (n — 2)I,,_,

__sec"2x.tanx | n-2

L,=——""—+—1,_
n n-1 n-1 " 2
5-2
sec x .tanx 5-2
Now Iy = —— 4+ —1:_
5 5-1 5-1 >72
3
sec’x .tanx 3
[g = —————+"=1
6 4 4 3
3 1
sec’x.tanx 3 sec x.tanx 1
15 - +_{ +_Io}
4 4 2 2

{Io=f1ldx=x+c}

: sec3x. tanx N 3seclx. tanx 4 3 4
= — —x+c
5 4 8 1 8

6) If I,, = [ sec"xdx, then show that

cosec"2xtanx n-2

—1I,_
n—-1 n-1n" 2

I, =
Sol:l, = [ cosec™xdx = [ cosec™ %x cosec?xdx
U=cosec™ %x
ou’ = (n — 2)cosec™ 3x(—cosecx cotx)

V=cosec?x = [ cosec’xdx = —cotx + ¢

By using integration by parts

[ (u)dx =U | Vdx — | [U" | Vdx]dx

= —cosec™ %x cotx- [{(n — 2)cosec™ 3x cosecx cotxdx .
(tanx)} dx

Q.No: 20 &21 [ Quadratic expressions ]
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= —cosec™ %x cotx — (n — 2) f cosec™ %x co t?xdx

=—cosec™ ?x cotx — (n — 2) [ cosec™ ?x(cosec’x — 1) dx
=""— (n—2) [(cosec™ 2x cosec?x — cosec™ %x) dx
="— (n—2) [ cosec™xdx + (n — 2) [ cosec™ xdx

I, = —cosec™ %x cotx — (n — 2)I,, + (n — 2)1,,_,

I, + (n —2)I, = —cosec™ ?x cotx + (n — 2)1,,_,

I,(1+n—2)=—cosec™?x cotx + (n — 2)I,,_,

I,(n—1) = —cosec™ 2x cotx + (n — 2)1,,_,
L = —cos ™ 2x cotx n_—ZI
n - n-1 n-1 "2
cosec’™2x .cotx = 5-2

Now I = —T+;15_2

cosec3x .cotx 3

I cosec3x. cotx N 3 {—coseclx. cotx N 1I )

5T 4 4 2 20

{Io=[1ldx=x+¢}

cosec3x.cotx 3coseclx.cotx 3
15 = — 4 - g 1 + gx +c

[ Quadratic expressions ]
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(n-1) — , .
="+ mf cos™ 2x sin™xsin®xdx

7) If [ sin™xcos™xdx, then show that

n-1, cinm+l _ n-1 ;
L _CcosT xsin™x 1 I ="+ ( )fcos Zx sin™x(1 — cos®x)dx
n = n—2
mn m+n m+n """
— (n 1) n-2
Sol:l, = [ sin™xcos™xdx ="t e J cos™ P x st xdx
n-1 .
—( )fcos” Zxsin™xcos?xdx
=[ sin™xcos™ *xcosxdx
— n-1 i d _n, (-1 n-2,. cjinMm
(cos™ *x)(sin™xcosx) dx = +mfcos x sin™xdx

n—1 .
i) [ cos™xsin™xdx
m+1

Here U = (cos™ 'x) = U' = (n — 1) cos™ ?x(—sinx)

L —cosn1 sin™*1x (n 1) (n-1)
m’n—COS m+1 +1 mn-— 2= m+1 mn
V=sin™xcosx=> [ sin™xcosxdx
. —ejnm ' — n—1 _1_sin™*lx  (n-1
~(x) =sin™x, f'(x) = cosx Ly n ( )lmn:cos" 1, (n-1) .
. m+1 ’ m+1 ’ m+1 m+1 ’
Ssin X
oy =X
m+1 1 41 (n-1)
By using integration by parts Lo (142 )=cosn 13t X, 172
y using integ y p ma(1+——) i T s Imn-2
(uv)dx =U | Vdx — | [U' | Vdx]dx
m+1+n—1 _q1  sin™*1 (n-1)
mn(——)=cos™ ! Inn-2
MY m41 m+1 1™
In=cos™ 1x.[ sin™xcosxdx
m+n, _q1.sin™lx  (n-1)
—j{(cos"‘lx)'Jsinmxcosxdx}dx bnnGp=cos™  x— =+ —lmn2
sin™lx  (n-1)
inm+1 Lyn=cos™ 1x —— | —
—cos™ 1y X mn m+n m+n THNT2
m+1
s sin™* 1y
(n—1) cos™ “x(—sinx) ———— p— dx

=4 & 1)fcos Zx sin™*2xdx

Q.No: 20 &21 [ Quadratic expressions ] Q.No: 20 &21 [ Quadratic expressions ]
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IVEYES®: Integration by using partial fraction

2x+3
)f(x+3)(x2+4-)
Sol:
2x+3 _ A Bx+C

(x+3)(x2+4)  x+3  x%+4

A +4)+ (Bx+O)(x +3)
B (x+3)(x2 +4)

= (2x+3) =A(x? +4) + Bx+ CO)(x + 3) ...(1)
Put x=-3=A= I—: and

equating the co — ef fiting of x?
=>A+B=0=B = —
Constant terms: 4A+3C=3
=3¢ =3 +4(2)

39+1 _ 51

=3c = =
13 13

_ 17
13

3 3x 17
2x+3 . 13 , 13713
f(x+3)(x2+4) dX_f [(x+3) + x2+4] dx

3 1d+3JXd+17f1d
T T3 x+370 T 13) 2 +2 13 22 ™

1
f;dx =log|x| + ¢

ERMRUMIRERE N I TS
= ~13l08l(x+3) () i ® ) i a®

‘ ﬁ AIMSTUTORIAL
o
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f;((x))dx Log|f(x)|+c | ,‘f;dletanfl[fl
a a

a? +x%

Q.No: 20 &21 [ Quadratic expressions ]

Q.No: 20 &21

3 |(+3)|+31 % 4 22 42 1t 5]+
= —T3loglx og|x? gt 5] e

= 31 I( +3)|+31 | +22|+<17>t ‘1[x]+
= 13ogx 6ogx T an > c

) f sinx.cosx
cos2x+3cosx+2

Sol: let cosx = t = —sinxdx = dt
f sinx.cosx

cos?x+3cosx+2
t
- ft2+3t+2 (=d9)
t
- f (t+1)(t+2) (dt)
t A B
(t+1)(t+2)  (t+1)  (t+2)

let

2>t=A(t+2)+B(t+1)...(1)

putt=-1=—-1=A(-1+2)+B(-1+1)
=>A4=-1

putt = -2 = —=2=A(-2+2)+B(-2+1)
=>B=2

t
_f (t+ D(t+2) (d)

[ Quadratic expressions ]
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1 2

_f[(t+1)+(t+2)]dt

x2—q2

—-a

v a2 +x2

=] = Va? + x? x—f

dt—2 dt
(t+1) (t+2)
2
=l =vVa? +x2.x— | al+a” dx + [ ——

=log|t + 1| — 2log|t + 2| + ¢ VaZ+x? \/a2+x2
= log|cosx + 1| — 2log|cosx + 2| + ¢ ol =vVaZ + x2.x — f\/mdx+ azf 1 dx
JaZ+x2

Integration by parts = = xVa? + x% — I + a® sinh™1 (5) +c
a
(uv)dx =U | Vdx — | [U' | Vdx]dx X
= 21 = xy/a? + x% + a® sinh™! (E) +c
2
3) Show that [ Va? + x?dx =§\/a2 + x% + a?sinh‘1 (z) +c
. 2
Sol: ol = Va T R+ sinh 1 (3) + ¢
Let] = [Va? + x%dx
= J 1./a? + x%dx

~fVa? + x*dx == Va2+x +Z smh 1(a)+c.

here u=+va?+ x?2=u’ = 0+ 2x) =

1 x
2+ aZ+x?% v aZ+x2

v=1r:>f1dx=x+c

Using integration by parts

x
= 4/ a2 +x2.x—f—.xdx
va? + x2

=+vVa?+x2.x —
f\/a2+x2

Q.No: 20 &21 [ Quadratic expressions ] Q.No: 20 &21 [ Quadratic expressions
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4) Using integration by parts, evaluate [ e* cos x dx.

letl = [e* . cosxdx
here u = cosx = u' = —sinx
v=e*o [eXdx =e*+c

Using integration by parts

(uv)dx = U [ Vdx — [[U" | Vdx]dx

I = cosx e* — [(—sinx) e*dx

I = cosx e* + [ sinx e*dx
again by using integration by patrs

here u = sinx = u' = cosx
v=e*o [eXdx =e*+c

I = cosx e* + sinx e* — [ cosx e* dx
I = cosx e* + sinx e* — |

21 = e*(cosx + sinx)

X
sl = % (cosx + sinx) +c¢

Q.No: 20 &21 [ Quadratic expressions ] Q.No: 20 &21 [ Quadratic expressions ]
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Af.'

_ [gtostezdl IT;’EI] i

1 fn'/4 sinx+cosx
9+16sin2x

: inx — = 1 5+0
sol Lt g 2 —tog |
40 5-0 5+4

diff W.T.t Ix ! [ (cosx + sinx)dx = dt ]

LL:x=0=1t=sino—coso=0-—
U.L:xz%wt—sm( ) cos(D

1=—-1 =4—10[log1—log$]
1

1
ﬁzo

1
=110 —1log32
And sinx —cosx =t S.0.B 40[ 08 ]
= (sinx — cosx)? = t?
=sin?x + cos?x — 2sinxcosx = t?
1
=1 — sin2x = t2 = [2log3]

* (=rmmme

| = fn'/4 sinx+cosx — ilog 3
0 9+16sin2x 20
1

- f—l 9+1 (1-t2) dt

_ fo 1
—-19+16-16t2

1

-125-16 2 dt

f;dx = Zilog |—

. fo 1 ¢ a?-x? a a—x
S TLE)?-(4)?
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1log(1 +x)

2 fO (1+x2)

sol:let | x=tan@

dx = sec?0d0

dif f .w.r.t'x’ ‘
LLx=0=6=0
ULx=1=0=7

f log ((11:;2)) dx

— [/4logUttand) o, 2940

0 (1+tan28) °

I = f:/4log(1 + tan0)do ... ... .....

[ MATHEMAITCS -2B ]

.-.ff(x)dx:ff(a—x)dx

I= f:/4log(1+tan E—H])dé?

I _frt/41 g(1+1—tan )d@

1+tan6

/4 1+tanf+1—-tanb
[ = [ 10g (Lrtenssictans
1+tané

)do

Laq Q.No 23
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I =

‘ ﬁ AIMSTUTORIAL
&
/4 (

log
/4

I= [ "log2d6 — [~ log(1 + tan®) d6

4—

I+1= ]

21 =log?2 [,

Jo

/4

/4

[ MATHEMAITCS -2B ]

2
1+tan9) do [ log(a/b) = loga —logh ]

/4

log2d6

(1)do

21 = log 2[0],™"*

21 = log2[% - 0

I =

Laq Q.No 23
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7 o
w [sinx 1 sin?x

dx

2l=m{

0 [cosx'cosx coszx]

3. f(;r x.sinx dx

1+sinx - 5
Sol: 2l =m [, [tanx.secx — tan®x]dx

n Xx.sinx
1=

0 1+sinx T T
2l =m [ tanx.secx.dx-m [ tan®x dx

w3 fdx = [ f(a— x)dx

f tanx.secx.dx = secx + ¢

[ [r ERsinE)

0 1+sin (m—x) 2] = n[secx]on -TT fon(sexzx — Ddx

| = frr (m—x).sinx
0 1+sinx [ sex’xdx = tanx + ¢ f 1.dxx +c
n 7mSsinx T Xx.Sinx

I'= fO 1+sinx - fO 1+sinx

21 = n[secmw — sec0] - w[tanx] o"-m[x]o"

T sinx
I+I=T[f0 1+sinx x =
2] =n[-1—-1]-n[0 — 0] + m[r — 0]
_ T sinx(1-sinx)
2l = nfO (1+sinx)(1-sinx) 21 = —2m +7*
2] = frr sinx—sin?x [ = n?
=Tl (1-sin2x) x T2 n

frr sinx—sin?x

0 (cos?x)

2l =m

Laq Q.No 23 [ DEFINITE INTEGRALS ] Laq Q.No 23 [ DEFINITE INTEGRALS ]
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b3 x
4. fO 1+sinx dx
Sol:

I=f7'[ X

0 1+sinx

w3 F@dx = [ f(a — x)dx

I= [T T gy

0  1+sin (m—x)

[ =R

1+sinx

I=f: i dx—f: = dx

1+sinx 1+s

1
1+sin

I+I=nf

T (1-sin )
0  (1+sin )(1-sin )

T 1-sinx

2l=m fO (1-sin2x)
2] = m  1-sinx
=n J-0 (cos?x)

Laq Q.No 23
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o

21:7_[];1 [1 sinx 1]

cos?x  cosx’ cosx

21 = nf: [sex?x — tanx.secx]dx

f sex’xdx = tanx + ¢
L [ tanx.secx.dx = secx + ¢ J

21 = n[tanx]," - m[secx],"

21 = m[tanm — tan0]- m[secm — sec0]

2] = [0 — 0] -7[-1 —1]

2] =2m

Laq Q.No 23
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7 o

5I"M x LLx=0=t=1; ULx=n=t=-1
*J0  1+cos2x
Sol: ) )
_(m xsinx o2l =n [ = —dt
I'= fO T+coszx X fl 1+¢2
a a
~ o Fdx = [ f(a—x)dx L
=2l =m [ ——dt
[ = J-TL' (mr—x).sin (T—x) dx 2] = n[tan_l t]

0 1+cos? (m—x)

21 = w[tan (1) — tan"1(—1)]

[ = J-TL' (r—x).sinx
0 1+cos?x

(T msinx (™ x.sinx - .
I'= fo 1+cos?x fO 14+cos2x dx 2l =1 [Z + Z]
T sinx
THl=mly T 2 =28 = n[]
_ T sinx s
2I'= ﬂfo 1+cos?x I = 7"-':

let cosx =t = —sixdx = dt

or sinxdx = —dt

Laq Q.No 23 [ DEFINITE INTEGRALS ] Laq Q.No 23 [ DEFINITE INTEGRALS ]
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P £
’ x.sin’x

/ 3
6. [T XSWE gy
0 ~1tcosix LlLx=0t=1; ULx=n=t=—1
Sol:
m xsin3x
I= fO 1+cos2x
_ -1 —(1-t?)
foaf(x)dx =f0af(a —x)dx =21 = nfl 1+t2 dt
-1 t?2-1
=2l =nf~ —dt
_ (T (m—x).sin3 (m—x)
I'= J.0 1+cos? (m—x) dx -1 t?+1-2
=n/ ——— dt
[ = J-TL' (rr—x).sin3x
0 icosix w20=nf" [1-%] at

3

[ = J-TL' nsin3x J-TL' x.sin3x

T Jo 1+cos?x 0 1+cos?x

. 21 = m[t — 2tan~1¢],

i3 sin°x
I'+1= T[IO 1+cos2x
21 = [—-1 —1] — 2xn[tan"1(—1) — tan"1(1)]
4 sin3x
- T[fo 1+cos?x
T Vs
let cosx =t = —sixdx = dt 2l =-2r+2m [Z + Z]
or sinxdx = —dt
21 = —2m + 21 [g]
sin’x =1 —cos?x =1 — t?
sin3x = —(1 — t¥)dt 2
( ) [=-m+=
2
=3-2)

Laq Q.No 23 [ DEFINITE INTEGRALS ] Laq Q.No 23 [ DEFINITE INTEGRALS ]
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P £

2 m 1 1
i —— = ¢

7. cosx+sinx dx ~2J —[t2=2t+(1)2—(1)2-1]
sol: 2f0 _[(t_l)Z_(\/E)Z]
_ (/2 x
I'= fO cosx+sinx dx I = Efl . dt
270 [(V2)2-(t-1)?]
foaf(x)dx = foaf(a —x)dx
2 [ —dx=—lo |a—+x +c
) a2x2 2a g a-x
/2 G
1= 2 d
J.0 cos (g—x)+sin (g—x) x . _n 1 | \/E+t—1| 1
~ 222 | °8 V=l ©
[ = [ G—x) p
—Jo sinx+cosx x V2+1-1 V2-1
22\/‘ [l & (V2= 1+1| log \/E+1|]
_ (m/2 g _(T/2 x
- fO cosx+sinx dx fO cosx+sinx dx I = 3 2\/— [loglll + log \/_+1|]
Tzt w1 V2+1
I+1= Zf cosx+sinx dx I'= Eﬁlog \/5—1|
[=C(" L gy (\/_+1)(\/_+1)
2 fO cosx+sinx /Let t=tan (g)’ \ 2 2\/_ (\/_ D2+
dx= 2d
=_f 1—t2 2t ( 2) 1+:tlz_t,2 T 1 (\/E+1)2
(Hﬁﬂaﬁ e cosx =17 I=375l8 7
sinx=— T
20 =2 2% _ 2 (F+D)
270 [1—1t+2t+22t] 14t2 K / I —Zﬁlog P
w1l 1 =21 2+1
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2

8. fn'/Z sin“x dx

cosx+sinx

[ MATHEMAITCS -2B ]

sol:
(w2 sin?x
I'= fO cosx+sinx dx ..(1)
a a
- fy fOdx = [ fla - x)dx
_ (/2 sin? G—x)
I'= fo cos (g—x)+sin (g—x) dx

[=["? 5% _gp . (2)

0 sinx+cosx

Adding (1) & (2)

_ J-TL'/Z sin?x +fn/2 cos?x

COSX+SlTLX cosx+sinx

in2 2
[+ = fn:/z sin“x+cos xdx

cosx+sin
x
o] = (7 L Lett=tan(=);
i 2
0 cosx+sin o d
1 1 2d dx= .
— X= —
2l = fo (1—t2) 2L (1+t2) 1+t2 "’
1+t2 1+t2 1-t2
CoOSX = —
1+t
1 1 S
2] = J’ sinx

2d
0 [1—t2+2t] (1+t2) 1+t2
1+t2 K

~

/

1 1
2l =2 J.0 —(t%2-2t-1)

Laq Q.No 23
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1
I= [

1
1=f0

1
I= [

[ MATHEMAITCS -2B ]

1

-le-02-(27]

—[t2-2t+(1)?—-(1)?-1] dt
. dt

1
- &

1 Vast-1| *

21 = e |
I—i[lo ﬁ+1—1|_ o ﬁ—1|]
~ vzl %8 [ mh & [Vz1

[loglll + log|\/_+1|]
=L \/7+1|
~ vz °81e
=L |(\/_+1)(\/_+1)
2V2 Z-1)(V2+1)
_ 1 (V2+1)?
I = 272108 1z
_ 2 (V2+1)
I'= zﬁlog 2-1

1
I= \/—Elog(\/z +1)

Laq Q.No 23
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Sol:
let x = 3c0s?6 + 7sin’0
dx = 8sinfcosb. do

LLx=3=20=0
7 —x =7 — 3cos?0 — 7sin?0
= 7(1 — sin?0) — 3cos?6
= 7(cos?0) — 3cos?6
= 4co0s?0

x — 3 = 3co0s%0 + 7sin’6 — 3

= 7sin?6 — 3(1 — cos?0)
= 7sin%6 — 3(sin?0)

= 4sin?6

f7 X dx

3 x-3

= f:/z 1c05*0 gsinfcosHdo

4sin20

= 8f:/2 cos?6 do

[ MATHEMAITCS -2B ]

ULx=7=>60==L

2

152}

0 n n-

=
IS

/2 n-1 n-3 n-
{ [ cosmx dx =21 S

1'[
2

Laq Q.No 23
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AIMSTUTORIAL
o

" 10.

[P ——— dx
4+ JO-0Ex-4)
Sol:

let x = 4cos?6 + 9sin?0
dx = 10sinfcos6.do

LLx=4=60=0

Uhx=9©9=%

9 —x =9 — 4cos?0 — 9sin?6
= 9(1 — sin?0) — 3cos?6
= 9(c0s?8) — 4cos?0
= 5co0s?0
x — 4 = 4cos?0 + 9sin’6 — 4
= 9sin?6 — 4(1 — cos?0)
= 9sin%6 — 4(sin?0)

= 5sin%60

[} —— dx
¢ JOo0G—4

_(m/2 1 ,
= fO m 10sinBcos6do
== f:/z m 10sin8cos8do

/2

I=2""1 dx ]

=2[x],"* =S =mn

Laq Q.No 23
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o

11.  Evaluate f: J(x—a)(x — b)dx

Sol: f: J—(x —a)(x — b)dx

I= f;\/—[xz — (a + b)x + abldx

__ b [a+b] [a+b]?
_fa\/_[ —(@a+hb)x+—— T+ab]dx

- ff\j—[[x—“zi’]z [

a+b
_f\j e
f\/mdx :%m_l_az_zsin_l(i)_i_c

a

2

b

- [[ @0t + 22 sin )

= [[b a+b]\/(a b)(b — b) + [b a] sin~! (b;ja%b)]

Laq Q.No 23

b

)]a
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,‘f

[[ i ]\/(a a)(b — a)+[b 2 Gin—1 (a;%)]

) ) -2
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P P
2." [ x.sin"xcos®x dx “13.  Find the area enclosed by the curves
Sol: y* = 4ax and x* = 4by.
1= f:x. sin’xcos®x dx Sol:
Given eq”n
2 —
foaf(x)dx zfoaf(a — x)dx y° =4ax =y =+4ax ... (1)

2

x2=4by::>y=Z—b.....(2) >
I = f:(n — x)sin’ (mr — x)cos®(m — x) dx 1\\

solving (1)and (2)

I = f:(n — x)sin”xcos®x dx

xZ
Vdax = Y S.0.B
s . s .
I = [ msin’xcos®x dx-[; xsin’xcos®x dx
=>4ax = il
"~ 16b2

s .
I = [ msin’xcos®x dx —I

= 64ab’x = x* = 64ab’x —x* =0
I+1= nf: sin’xcos®x dx

{ A [P f(0dx =2 [ f(x)dx }

= x(64ab? —x3) =0

21 = 27 [% sin"xcos®x d
m [, sin’xcos®x dx C = 0orx® = 64ab?

I = T[f:/z sin’xcos®x dx oy = 4q1/3p2/3 =

/2 n . m _ (n-1)(n-3)(n-5)..(m-1)(m-3)...
fo cos"x sin™x dx = (m+n)(m+n—-2)(m+n-4)...

Required Area =f:[(1)— (2)] dx

_ 6.4.2.5.3.1
- 2
13.11.9.7.5.3.1 u x
= Vidax — —] dx
J.0 [ 4b
642 _ 16m

13.11.9.7 3003

= fou [Zx/axl/z —g] dx

Laq Q.No 23 [ DEFINITE INTEGRALS ] Laq Q.No 23 [ DEFINITE INTEGRALS ]
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[zﬁx3/2 B

3/2

= Valu? — 07 ¢

=3Va [[4a§b§]g - 02] = [[4a2p?1] - 7]

i

12

[u® — 0°]

4 _ 2
= 3 [8ab] 0 [64ab“]

__32ab

l6ab _ 16ab

3

Laq Q.No 23

3

sq.units

[ MATHEMAITCS -2B ]

[ DEFINITE INTEGRALS ]

‘ ﬁ AIMSTUTORIAL
o

14.

y=4—-2xandy = x*—5x.
Sol:
Given eq”n

y=4-2x....(1)
y=x%—-5x..(1)
solving (1)and (2)
x% — 5x=4 — 2x
=>x%-3x—4=0
ox2+1x-4x —4 =0

ox(x+1)—4(x+1) =0
x=4o0rx=-1

Required Area :f_41[(1)— (2)] dx
:f_41[4 —2x — x? + 5x] dx

= f_41[4 + 3x — x?] dx

3x2  x31 4
= |+ 3 -%]

= 4[4+ 1]+ 2[4 - (-2 [4° - (-1)*]

:20+§(16—1)—§(64+1)

45 65
—20+7—?

_120+135-135

6

125 .
= = Sq.units

Laq Q.No 23

Find the area enclosed by the curves
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y?=4xand y* =44 —x).

‘/'ﬁ AIMSTUTORIAL
P
“ 15 Find the area enclosed by the curves

Sol:
Giveneq’n y? =4x = y =+4x...(1)

‘ﬁ AIMSTUTORIAL
P
“ 16. Find the area enclosed by the curves

[ MATHEMAITCS -2B ]

y=2-x*andy = x*.

Sol:
Giveneq’'n y=2-x%....(1)
y=x%2..(2)

Y2 =44 -x) >y =4l —%)....(2)
solving (1)and (2)

solving (1)and (2) 2-x?=x*
2 = 2x?
4x = 4(4—x) \I?( x? =1
ox =4—x > x =11
= 2x =4 /f& sx=1lorx=-1

v

N

x =2

Sub x=2in (1)

y2=4x=4(2) =8 Required Area =" [(1)— (2)] dx
y =+/8=+2V2 =f_11[2—x2—x2]dx

Two parabolas are symmetric about X-axis

= [1[2-2x]d
Required Area =2 [[(1)dx + [;'(2)dx] J_,[2 - 2x*] dx

1

3
= [2x - 2%
311
[ 2 4
=2 _fo Véaxdx + [, \J4(4 - x)dx] ,
=2[1+1]-3[1)° - (-1?]
i 2
=22 foz x12dx + 2 f24(4 — x)l/zdx] =4--(1+1)
_4 _ﬁ] 2 [(4—X)3/2] 4 = 4 —g = ]-ZT_AL
32 0 -3/2 1, _8 sq.unit
-~ 5q.

— 2[23/2 _ 03/2]_ g [(4 — 4)3/2 — (4 — 2)3/2]

8 8 V2 V2
=3[2v2] +3[2v2] =57 + 27
3242

=— sq. units
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17. Show that the area of the region bounded by
2

2
% + i—z = 1 is wab.also deduce the area of the circle
x? +y? = a?.

. ” . x% | y?
Sol: Given eq”n of the ellipse =tz = 1......(D)
2 2

y x y:_ 1
—Z=1-2 = s==[a®—x’]

= a? b2

2
= y? =Z—2[a2 -x?] = y= i%\/az — x2
Ellipse is symmetric about both the axes. Required area
=4 area of shaded region

Areazfoaydx =4 anZ\/az —x2dx
:4§f0a\/a2 —x2%dx

2
« [VaZ — x2dx :§Va2 — x? +a?sin‘1 (E) +c

4b [x a2 | _ x a
=2 VaE = + Zsin7 (7))
0
4b [a a2 | _ a
=—[—\/a2—a2+—sm 1(—)—0—0]
a L2 2 a
aba? 1
=——sin (1
—> (1
__ 2abm

2
If a=Db the ellipse becomes a circle

~Area of the circle x* + y? = a?.
is ma.a = ma? sq .units

Laq Q.No 23 [ DEFINITE INTEGRALS ] Laq Q.No 23 [ DEFINITE INTEGRALS ]
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7 &
. Solve (x3 — 3xy?)dx + (3x*y — y3)dy = 0. 3v—v3

1
=/ W-D+1)(@2+1) dv = dex

Sol: (x3 — 3xy?)dx + (3x%y —y3)dy = 0.

1 1 2v 1
[2(v+1) 20-1) (u2+1)] dv = f;dx
dy _  (P-3xy?)
= T Grry (D ) )
:>510g|v +1| + Eloglv — 1| —log|v? + 1| = logx + logc

this is homogenous D.E

Vv+1yv—1
; 4 =log W| = log(cx)
y v
lety=vx=>—==v+x—
y dx dx
Vv+1/v—-1 Vv2-1
—— = (X D= = CcX
Eqn (1) = v + xdv . x3-3x(vx)>? v2+1 v2+1
q dx ~ 3x2(vx)—(vx)3
2
ve—-1 2
= (X
o4 x dv _ x3(1-3v?) (v2+1)? (cx)
dx  x3(3v-v3)
2
I::>(3’2—362) —c2x2 *+x?)
o4 dv (1—3172) x2 x*
dx 3v—v3
2 2\ — 2 2\2
. , 2>y —x%) =(° +x%)
—1+3 o . .
N L L LA Which is required general solution.
dx 3v—v3 1
dv  —1+3v2-3v%+v*
2o X—= —
dx 3v-v3
o x dv _ ( vi-1 )
dx ~ \3v-v3

3v-v3 1
E>f vé—1 dv = f;dx By partial
fraction

[ Laq Q.No 24 & 17 ] [ Laq Q.No 24 & 17 ]
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* 2. Given the solution of . solve the dif ferential equation

in2 (2 = _ i dy _ _x-y+3
xsin (x) dx = ydx — xdy Which passes through the dx  2x-2y+5'
. TT.
point (1, 7) Sol: & — X=y+3 [i = E]
oy “dx  2x-2y+5 lar~ br
Sol: xsin (;) dx = ydx — xdy

this is non — homogeneous D.E of case(2)

oxdy = ydx — xsin? (i)dx @ _ xya

dx  2(x=y)+5 "

d dv d dv

= [v = xsin2 (2 _ [y =)
o xdy = [y = (2)] ax =y = [0 gx et y) v 12

dx dx dx dx
d_y P X — a2 X ”
o @ [ sin2 ()] Now eq’n (1) becomes
dv v+3 v+3 dv
lety=vxo>Z=p+xZ Sl T Sl as @
dx dx
dv _ .2

D Vv+x_—=v-=sin (v) 20+5-v-3 _ dv

2v+5 T odx

v _ . o 1 _ 1 vi2 _ dv
= xdx =S (U) = fsinz(v) dv = fxdx I::>217+5 T dx
2v+5
=/ 1ldx = | —dv
= [ cosec’vdv = — f%dx J I
2v+4+1
(y) wfldx-dev
= —cotv = —logx+c = —cot(=)=—logx+c
x = [ 1dx = fz(Lz)Hdv
v+2
this is passing Through the point (1,2) o[ 1dx = f(Z(v+2) n L) dv
4 v+2 v+2
n =f1dx = [ (2+—)dv

w—cot(z):—log1+c >—-1=0+c=>c=-1 12

ox =2v+loglv+2)+c

- Yy = — —
h COt(x) logx—1 ox=2(x—y)+loglx—y+2)+c

~x—=2y+loglx—y+2)=c

[ Laq Q.No 24 & 17 ] [ Laq Q.No 24 & 17 ]
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P
“ 4, solve the dif frential equation

2x+y+1)dx+ (4x+2y—1)dy = 0.

d -(2x+y+1) [a b
Sol; 2 = Z@xth 4 _ b]
dx 4x+2y—-1 lar br

this is non — homogeneous D.E of case(2)

dy _ —(Qx+y+1)

..... (1)
dx 4x+2y—1
dy dv
let (2x =24+ —==—
( +‘Y) +-dx dx
dy _dv
dx  dx
dv -(v+1
Now eq”n (1) becomes =——2 = —o+D)
dx 2v-1
dv -v—-1
— = +2
dx 2v-1
dv —v—1+4v-2
obD— = —
dx 2v-1
dv 3v-3
oD— =
dx 2v-1

o[22 dy = [ 3dx

v—1

= [ 2(1:_11)“ dv = [ 3dx

2(v-1) 1 _
=f (5 + ) dv = J 3dx

:>f3dx=f(2+ﬁ)dv

=3x =2v+loglv—1)+¢
=23x=22x+y)+logx+y—-1)+¢
=3x =4x+ 2y +logx+y—-1)+c
x4+ 2y+log2x+y—-1)=c

AIMSTUTORIAL
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AR

dy _ 2x+y+3
. solve dx ~ 2y+x+1
. d 2x+y+3
Sol: Given eq"n =2 = X2 1q/a' # b/b']

dx 2y+x+1
this is non — homogeneous D.E of case(3)

putx=X+handy=Y +k

dy _ 2x+y+3 dy _ 2(X+h)+(Y+k)+3

dx  2y+x+1  dX  2(Y+k)+(X+h)+1

dY _ 2X+Y+(2h+k+3)

— = ... (¥*) now choose h and k such that
dX — X+2Y+(h+2k+1)

2h+k+3=0..(Dand h+2k+1=0..(2)
solving (1)& (2)

2 1 3 2
1 211
1-6 3-2 51
b =[5 =53]
Hence (¥)becomes
Ay _ 2X+Y . .
— = is a homogeneous equation.
dx — X+2v
puty=VX:>Z—;=V+%

Xdv _ 2X+VX

SV +—=
dX — X+2vX
oy 4 XAV _ X241
dx — Xx(1+2v)
oy + 22 - 2V

dx ~ (1+2V)

[ Laq Q.No 24 & 17 ]

[ Laq Q.No 24 & 17 ]

[ Differential equations ]

[ Differential equations ]




AIMSTUTORIAL | MATHEMAITCS-2B | | MATHEMAITCS-2B |

o

AIMSTUTORIAL

Af.'

YXdav.o (2+V) dy _ 3y-7x+7
D— = - = . solve ST —
ax (1+2v) 1 dx 3x-7y-3
ay 3y—7x+7 ’ ’
Sol: Given eq''n—= = a/a #b/b
Xdv _ 24V-v-2v?  Xdv _ 2-2V? qa n- 3x_7y_3[ / /b]

dx ~ (1+2v) ax (1+2V)
this is non — homogeneous D.E of case(3)
Xav _ 2(1-v?)

ax =~ (1+2v) putx=X+handy=Y +k

1

E>[_ 2(1+V) + 2(1- V)] av = 2 X dy _ 3y-7x+7

dx 3x—-7y-3

dv =2 [~dX L QY _ 3R -T(X+R)+7
X dx _ 3(X+h)-7(Y+k)-3

dV+f

1
= _Ef(1+V) (- V)

1 3
= —Elogll + V| —Elogll —V|=2logX +1logC Y TXABYH(—ThA3AT)

dx _ 3X—-7Y+(3h-7k-3) ()
now choose h and k such that

= log|1 + V| + 3log|1 — V| = —4logX + logC

= log(1 + V)(1 — V)3 =log(C/X%)

—7h+3k+7=0..(1) and 3h—T7k—3=0..(2
E>(1+V)(1—V)3:% {V:%} ()
solving (1)& (2)

Y N ¢
=(1+3)(1-%) =% 737 7
SHEXINE- _ € 3 -7 33
x4 x4
—9449 21-21
>X+V)X-Y)3=C (h, k) = [49—9 ’ 49—9] =[1,0]
(h k) = [__ _] X = x _|_ Y=y—1 Hence (¥)becomes
3 = @Y — XY is a homogeneous equation
3 _1 5_ L ax ~ 3x-7v :
:>(x+3+y 3)(x+3 y+3) =C o
4 puty = VX:>—:V+_
:>(x+y+§)(x—y+2)3 =C
oy 4 XAV _ Z7X43V
GBx+3y+4)(x+-y+2)=3C ax  3X-7VX
Xdv  X(=743V
This is the required solution. =V T = ﬁ
[ Laq Q.No 24 & 17 ] [ Laq Q.No 24 & 17 ]
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7 o
sy 4 X _ (7+3Y) . solve the dif frential equation

oV +——=
ax (3=-7v) dy _ x+2y+3

xdv (=743V) v dx 2x+3y+4
—_—_— = — = ay x+2y+3

- 3- Sol: Giveneq''n—=—=—J[a/d # b/b’
ax B=7v) 1 q dx 2x+3y+4[ / / ]
XdV _ —743V-3V+7V?

ax (3-7V)

this is non — homogeneous D.E of case(3)

Xav  -7+7v%  Xxav  -7(V?-1) putx=Xthandy=Y +k
> = o =

ax 3=-7V ax 3-7V

dy _ x+2y+3

':>f 3;7V av = _7d_X dx ~ 2x+3y+4
ve-1 X ay _ (X+h)+2(Y+k)+3
[_ 1 3 ]dV _ _pax dX — 2(X+h)+(Y+k)+4
2(1+V)  2(1-V) X

1 1 3 1 1 o A X+2Y+(h+2k+3) )
= _gf (1+v) dv + gf 1-v dv = Zf}dX dX ~ 2X+3Y+(2h+3k+4)
now choose h and k such that

= —%logll + V| —%logll —V|=2logX +1logC

h+2k+3=0 ..(1)
= log|1 + V| + 3log|l — V| = —4logX + logC

and
= log(1 + V)(1 — V)3 =log(C/X%) 2h+3k+4=0..(2)
21+V)(A -V == (V=1 } solving (1)& (2)
3 12 31
=(1+3)(1-3) =%
2 3 4 2
E+NE-¥)* € _v)3 =
ST T SEnemnT=C o =[22,5 = 11,2
3-4"3-4
5 1 5 1
(hk) = [—g,g] X=x+,Y=y—3 Hence (*)becomes
n:>(x + g +y-— é) (x + g -y+ §)3 =C = Z—; = ;:31; is a homogeneous equation.
Bx+3y+4)(x+—-y+2)3=3C putszX@Z—;:V+%
This is the required solution. oy 4 X _ X+2vx
dX — 2X+3VX
[ Laq Q.No 24 & 17 ] [ Laq Q.No 24 & 17 ]
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Xdv _ X(1+2V)

>V + TaxX T X(2+3v)
Xav _ (1+2v)
=V + (2+3V)

Xdv _ (1+2V) Vv

dx ~ (2+3V) 1

XdV 142V -2V-3V?2
ax (243V)

=

Xdv _ 1-3V?2

dx ~ 2+3V
243V dx
f1—3V2 av =+
2 3V _dx
I:>[1—3V2 + 1-3V2 T ox
[] V——f13V2dV f dx
1+V 1
—=log|1l — 3V?| =logCX
(f) I
1 143V 1 21 _
= (ﬁlog m| —5log|1 =3V =logCX
1 |G| V2| _
= ﬁlog 1_\/5(9 - Elog |1 -3 (}) | =log CX
1 X+/3y| 1 x2 3y
= %log X—\/§Y| —Elog | =logCX

X=x+1landY =y +2

1 x+1+V3(y-2)| 1 (x+1)2-3(y-2)2| _
= ﬁlo x+1——\/§(y—2) 2 lo —(x+1)2 = IOg CX
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1. If the abscissa of points A, B are the roots of the equation 3. Find the pole of 3x + 4y — 45 = 0 with respect to
x2 + 2ax — b? = 0 and the ordinates of A, B are the roots of x2+y2—-6x—8y+5=0
x? + 2px — q? = 0, then find the equation of a circle for which AB as a sol: given equation of the circle
diameter. x2+y?2—6x—8y+5=0 ....(1)

Sol: Let A(x4,y;1) and B(x3,¥,)
Given that

X1,X, be the roots of x? + 2ax — b? = 0
2(x —x1)(X — %) = x% + 2ax — b? The pole =(—g+

2
lg+mf-n’ —f+ lg+mf )
And
Given that _ (3 + 3(20) 4 4(20) )

¥1,Y> be the roots of y2 + 2py — q2 = 0 3(=3)+4(=4)+45" | 3(=3)+4(—4)+45
2@y —y) —y2) =y* +2py — q*

Centre (3,4) and r =/(—3)% + (—4)2 — 5=v20
Givenline3x + 4y —45 =0herel =3,m =4 &n = —45

Ir? mr

_ 3(20) 4(20) _ _
_(3 +T'4+T) =(3+3,4+4)=(6.8)

(h/w) Find the pole of x + y + 2 = 0 with respect to

Equation of the circle with AB as a diameter is
X—x)E—%x)+ Y -yDy—y2) =0

2 2 e fu _
5 o 5 o X“+y“—4x—-6y—12=0
=2(x“+2ax—b*)+ (y*+2py—q*) =0

ox% +y? + 2ax + 2py —b%? — q2 = 0 Is the required eq”n of the circle.
2. If apoint P is moving such that the lengths of tangents from P to the circle

x2+y?—6x—4y—12=0,x?+y?+ 6x+ 18y + 26 = 0 are in the

ratio 2:3 the find the equation of the locus of p.

Sol: let P(x1, y1) be any point on the locus

4. Find the value of kif kx+3y—-1=0,
2x +y + 5 = 0 are conjugate lines with respect to the circle
x2+y?—-2x—4y—-4=0.
Sol: Given equation of the circle
x24+y2—2x—4y—4=0 ....(1)

: VS _ 2 _ 7
Given that JSu 3 =3y511 =245y, SOB Centre (1,2) and r =/(1)% + (2)% + 4=V9=3
=9(S;1) = 4(8'11) Givenline2x +y+5=0herel=2,m=1andn =5
The pole —(— + I —f+ mr” )
p =\78 lg+mf-n’ lg+mf

= 9(x;% +y,% — 6%, — 4y, —12) 2 ® 1©)
=4(x,% +y,% + 6x; + 18y, + 26) =(1 T 2(-1)+1(-2)-5" 2+ 2(—1)+1(—2)—5)

=(1+22,2+12)

=(1-22-1=(11)

(—1,1) liesonkx+3y—1=0

=(9x,% + 9y, % — 54x, — 36y, — 108) — 4x,*
— 4y,2 — 24x, — 72y; — 104 =0

:>5X12+5ylz_78X1_108yl_212:0 I::}—k+3—1 = 0 |:>k: 2.
-~ the equation of locus of p is

5x? + 5y% — 78x — 108y — 212 = 0.

O'NO:II O.NO:II
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5. Find the equations of the tangents to the circle 7. Find the equation of the tangent to
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x? +y? + 2x — 2y — 3 = 0 which are perpendicular to
3x—-y+4=0.

Sol: given equation of the circle x% +y? +2x—2y—3 =0 .....(1)
Centre (—1,1) and radius (r) = {/(1)2+ (-1)2+3 =45

The givenline3x—y+4=0.....(2)
Slope(m)= —2 = —= =3and 1" slope(m) = —;=m? =

Eq”n of tangent to S=0 & L% to (2)
is(y—yy) = m(x—xq) + rvl+ m?

2 (@y-1)=-3x+1)*V5 1+(§)2
> (-1 = -
= 3(y—1) = —(x+1) +5v2

©x+1+3y—34+5/2=0
Hence required eq”n of tangents are

x+3y—-2+5V2=0.

. Find the equations of the tangents to the circle
x% +y? — 4x + 6y — 12 = 0 which are paralleltox + y — 8 = 0.
Sol: given equation of the circle
S=x*+y?—4x+6y—-12=0
Centre (2, -3) and radius (r) = /(—=2)% + (3)2 + 12
=V4+9+12=+25=5
The givenlinex+y—-8=0....(1)
1

Slope(m)= —% =-1= -1

Eq”n of tangent to S=0 & parallel to (1)
is(y—yy) = m(x—x;q) + rvl+ m?

2 (y+3)=—-1(x—2)+5V1+1
Sx—2+y+3+5V2=0

Hence required eq”n of tangentsarex +y + 1 + 5v2 = 0.

O'NO:II

x2+y?—-2x+4y=0at(3,-1).

Also find the equation of tangent parallel to it.

Sol: given equation of the circle

x2+y2—2x+4y=0 ....(1)

Centre (1,—2) and radius (r) = /(=1)2+ (2)2+0=+5
The equation of tangent at (3, —1) is
Si=xx1+yy1 +8x+x) +f(y+y))+c=0

= x(3)+y(-1)-1x+3)+2(y—-1) =0 /'
=>3x—-y—-x—3+2y—-2=0
=22x+y—-5=0 ...(2)

here slope (m) = —2

Required eq”n of the tangent to (1) and it is parallel to (2) is

(y—y1) =mEx—x%;) +rvV1+m?2

= (y+2)=-2(x—1) +V5/1+(-2)?
= (y+2)=-2(x-1D*V5/5
>y+2)=-2x-1) %5

Sy+2=-2x+24+5

L 2x+y+5=0.

O.NO:II
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8. Show that the tangent at (—1, 2)of the circle
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x%2 + y? —4x — 8y + 7 = 0 touches the circle
x% +y? +4x+ 6y = 0 and also find its point of contact.
Sol: equation of the tangent at (—1, 2) to the circle
x2 +y?2—4x—8y+7=0is
S =xx1+yyl+w+@+c= 0

=5>x(-1D)+yR2)-2x—-1)—-4@Fy+2)+7=0

=>-3x—2y+1=0
=3x+2y—-1=0...(1)

For the circle x? + y2 + 4x + 6y = 0 centre (—2,—3),

r =22+ (3)?2-0=+13

1 Distance from centre (—2,—3) to given line (1)

_ |3(—2)+2(—3)—1| _ |-6—-6-1]| _ i
T JB3Ee? | Vi3 Vi3

V13 so the line (1) also touches the 2nd circle.
let (h, k) be the required point of contact.
so it is the foot of the L from the centre (—2,—3)

h—x; _ k-ys _ _ (axg+byi+o)
a b a2+b2
h+2  k+3 _ [3(=2)+2(=3)-1)]
3 2 32422
ht2 _ k43 (-13) _ 4
3 2 13
h+2 k+3

:T=1and $T=
h+2=3 andk+3=2
h=3-2andk=2-3
h=1,k=-1

Coordinate of point of contact = (1,—1.)

O'NO:II
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9. Find the equations of normal to the circle
x2+y?2—4x+6y+11=0at(3,2)
also find the other point where normal meets the circle.
Sol: given equation of the circle
x24+y2—4x—6y+11=0 ....(1)
CentreC (2,3) = (—g —f)

Given point A (3,2) = (X1,¥1) /'

The equation of the normal is
E=—x)y1+H)-F-y)E1+8) =0

=>x-3)2-3)-Fy—-2)3-2)=0
= -x+3-y+2=0=>x+y—-5=0.

centre of the circle is mid point of A and B

-3

f )= 2
:%=Zand%=3

=>3+a=4and2+b=6
=>a=4—-3andb=6-2

B(a,b) =(1,4)

Q.No:11




AIMSTUTORIAL

[ MATHEMAITCS -2B ]

10. Find the mid point of the chord intercepted by
x% + y?2 —2x— 10y + 1 = 0 on the line x — 2y + 7 = 0,Also find the
length of the chord.
Sol: circle x? + y2 — 2x — 10y + 1 = 0 centre (1,5),
r=JM2+(G)2-1=5

1 Distance from centre (1, 5) to given linex — 2y + 7 =
_[1@=2(5)+7| _ [1-10+7| _ 2

T @2 V5 V5

length of chord intercepted by the circle is

2ViZ—dZ = 2J25—§=2J125‘4

5
_ /121_2(11)_2 .
=2 ST —\/gunlts

let (h, k) be the required mid point.
so it is the foot of the L from the centre (1,5)

hox; _keys _ _ (@xtby+0)

a b a2+b2
bl k5 1()-2(9)+7]

1 -2 12422

h-1 k-5 (-2) 2
= ] —_ =

1 -2 5 5

h-1 2 k-5 2
>—=-and >—==

1 5 -2 5
5h—5=2 and5k—-25=—-4
5h=2+5=7and5k = -4+ 25
h=I k=2

5 5

Q.No:11
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Find the length of chord intercepted by the circle
x?+y?—-8x—2y—8=0onthelinex+y+1=0.
Sol: given equation of the circle
x24+y2—8x—2y—-8=0 ....(1)
Centre (4, 1) andr =/(—4)2+ (-1)2+8=+v25=5
Givenlinex+y+1=0

1 Distance from centre (—2, —3) to given line (1)
1@+ 1(D)+1] |axq+byq+c|

S VP2 VaZ+b?

_lel _ —

=5 =3V2=V18

length of chord intercepted by the circle is

2vr? —d? = 2v/25—18 = 2y/7units

Find the length of chord intercepted by the circle
x?+y?—x+3y—2=_0ontheliney = x— 3. [Ans: 2V26

Find the equation of the circle with centre (-2, 3)cutting a chord

length 2 unitson 3x +4y +4 = 0.
Sol: given centre C (-2, 3)
Given equation of the chord 3x + 4y +4 =0....(1)
d = 1 Distance from centre C (—2, 3) to given line (1)

_ B2)+4(3)+4] _ |-6+12+ | _ 10 _ 2
J(3)2+(4)? V25 5

Given length of chord 2vVr2 — d2 = 2

=>Vr2—-d?2=1

>r2-d?2=1(d=2)

=>r2—-4=1

~r?=5

Required eq”n of the circle is

(x—a)?+ (y—b)? =r?

> (x+2)2%2+(y-3)?=5

x24+y?+4x—6y+8=0

Q.No:11
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13. Find the equation of pair of tangents drawn from
(0,0) tox? +y2+10x+ 10y + 40 = 0 14. Find the area of the triangle formed by the normal at
Sol: given equation of the circle (3,—4)to the circlex? + y? —22x— 4y + 25 =0
x2+y2+10x+ 10y + 40 =0 .....(1),P(x4,y1) = (0,0) with the coordinate axes.
S, =xx, +yy; + —Zg(X2+X1) + _Zf(y;Y1) +c=0 Sol: given equation of the circle

x24+y2—22x—4y+25=0 .....(1)
S; =x(0) +y(0)+5x+0)+5(@y+0)+40
1 =x(0) +y(0) +5(x+0) + 5(y + 0) Centre C (11,2) = (—g —f)

S{ =5x+ 5y + 40 Gi intA (3 —4) —
S;; = 02 +02 +10(0) + 10(0) + 40 = 40 ven pointA (3, ~4) = (x1,1)
"nof the pair of tangents S, = S§ The equation of the normal is
eq’'no 1 =911
X—X +H)—-(y- X1 1t8) =0
(5x + 5y + 40 )2 = ( x2 +y2 + 10x + 10y + 40)(40) (: « _1)&1_4 _) 2)(_3'(},3::)4()(13 _gl)l) —o
)" =
25(x+y+8)° = (x2+y2+10x+ 10y + 40)(40) = 3x — 4y — 25 = 0.

Area of the triangle formed by the normal with the

= 5{x% + y? + 64 + 2xy + 16y + 16x} = {8x? + 8y? + 80x + 80y +

2 o2

320} coordinate axes =% :T =§ (3.(2_5‘2)

625 .
=, Sq.units

= {8x% + 8y? + 80x + 80y + 320 —5x% — 5y — 320 — 10xy — 80y —

80x=0

=3x2—10xy+3y? =0

15. Find the i int of (-2, 3) w.r.t the circl

13. Find the condition that the tangents drawn from the exterior point ind the inverse point of (-2, 3) w.r:t the circle

x2+y?—4x—6y+9=0.

Sol: given equation of the circle
x24+y2—4x—6y+9=0 ....(1)
Centre C (2,3) = (X4,¥1), given point P (-2, 3)= (X,,¥,)
eq''n of CPis (y —y;) = m(x —x;)

2 (y—2)===(x—2)

2y—2=0.....(1)

pair of tangents drawn from eq''n ofpolar of p(—2,3)is S, = 0

(0, 0)to S=0is 2g(x+x4) n 2f(y+y,)

S11 =02+ 02+ 2g(0) +2f(0) +c=c 2 2

(0,0)to the circle S = x* + y% + 2gx+ 2fy + c =0
are perpendicular to each other.
Sol: given equation of the circle
x2+y2+2gx+2fy+c=0..(1)

r =./g? + f2 — ¢, length of tangent=,/S;,

if 8 is angle ® the
w

Si =xxq +yy; + +c=0

9 r . 2x(—=2)+y(3) - 2x—-2)—-3(y+3)+9=0
Thentan; = 7= [6=190°] >—2x+3y—2x+4—3y—9+9 =0
.::>tan9_0° =Y gz}p_c =tan 45° = ng\-;.—fl_c D>—4x=—4=>x=1..... (2)

z ¢ ¢ Solving (1) & (2) =(x,y) = (1,3)
_ \/g2+f2—c . . _ 2 2
1= B S.0.B and cross multiplying=>c = g + f* — ¢

~ The inverse point of p is (1, 3)

~2c=g* +f?

O'NO:II O.NO:II
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7 P
1.”Show that the circles x% + y% — 2x — 4y — 20 = 0, 2.”'Show that the circles x? + y2 — 8x — 2y + 8 = 0,

x? +y% + 6x + 2y — 90 = 0 Touch each other internally. Find the x? + y%? — 2x + 6y + 6 = 0 Touch each other. Find the point of
point of contact and eq”'n of tangent at point of contact. contact.

Sol: eq”n s of the given circles Sol: eq”n s of the given circles
S=x?+y?—2x—4y—-20=0....(1) S=x+y?2—8x—2y+8=0....(1)
S=x2+y24+6x+2y—90=0....(2) S=x2+y2—-2y+6y+6=0....(2)

centres (—g,—f):C; (1,2), C,(-3,—-1) centres (—g, —f):C; (4,1), C,(1,-3)

radius(r) = /g2 +f2 —c V radius(r) = /g2 +f2 —c V

r; =vV12+22+20=+/25=5 rp=V42+12-8=+/17-8=+/9=3

r, =V3%+ 12+ 90 =100 = 10 r;=v12+32-6=V10-6=+v4=2
C1Cy = /(%2 — X)) + (2 — ¥1)? C1Cy = /(%2 — X% + (2 — y1)?
=/(-3-1)2+ (-1-2)2 =/1-42+(-3-1)2
= J(—4)? + (-3)2 =25 =5 =J(=3)2 + (—4)2 =25 =5
C1C; = |r; — 1o CiC=rn+n;
the circles touch each othe internally. the circles touch each othe externally.
the point of contact p divides C;C, externally in the ratio the point of contact p divides C;C, Internally in the ratio
ri:r, =5:10 = m:n=1:2 ri:r, =3:2=m:n
p= mXx, —NXq myz—nyl] p= mxs,+nXxXq my2+ny1]

"Il m-n ’ m-n "l m+n ’ m+n
_(1(—3)—2(1) 1(—1)—2(2)) _(3(1)+2(4) 3(—3)+2(1))
- 1-2  ’  1-2 "\ 342 7 342
_(—3—2 —1—4) _(ﬁ —9+2)
"\ -1 -1 “\s5 "’ s
= (5,5) - (L2

5’5
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3.”Show that the circles x? + y? + 2ax + ¢ = 0 andx? + y? + 2by + ¢ = 4 Ifx + y = 3 is the equation of the chord of the circle

0 touch each other if -+ == x? 4+ y* — 2x + 4y — 8 = 0, find the equation of the circle
Sol: Given eq”’ns of the circles having AB as diameter.

x2+y?+2ax+c=0...(1) Sol:

=C,(—a,0)and r; = Va2 — ¢ Given eq”n of the circle

x% +y% + 2by + ¢ = 0.... (2) S=x?+y’—2x+4y-8=0..(1)

=C;(0,—b)and r; = Vb2 —¢ lineL= x+y—3=0...(2)

C1C, = JOF 7 + (=D = 0)Z =VaZ § b7 V Si’;)na(:lft;}iezc()il;zlg I_)I_aiiin:g (t)hrough the point of in .'on of

o(x2+y?—2x+4y—-8)+A(x+y—-3)=0..(3)

Given circles touch each other |r; + r;| = C;C, (2 +y? +x(A—2) + (A +4)y — (31 +8) = 0.

= Va2 —c+Vb%2 —c=+a?+b?

(2-1) 4+
S.0.B centre |52, 232
2 if AB ais diameter of circle (1),then centre
[Va?2 —c+ Vb2 —c] =a? +b? . ! ! (1)
liesonx+y—-3=0
aZ—c+bE—c+2Va? —cVb? —c=aZ +b2 2-2\  (4+d) _
+(5) -7 =
= 2Va? — cVb? — c=2c ®=2-21=6
2>-—21=8=>1=—4
The required eq”n of the circle is from (3)
2 _ 7 _ o— 2 _ 2 _ ) = o2
= Va? —cvb%Z —c=c S.0B= (a* —c)(b*—c¢) =c (% + 2 + x(—4—2) + (—4 + 4)y — (3(—4) + 8) = 0
= a’b? —a?c — b2c +€2 =<2 cxt+yr—6x+4=0
o 22b? — a2c — b2c = 0 5. If the straight line 2x + 3y = 1 intersects the c1r.cle
x% + y? = 4 at the points A and B, find the equation of the
= aZb? = c(a? + b?) circle having AB as diameter.
Sol:
1 aZ4b? 1 a? b2 Given eq”n of the circle
=T =T 202 T S=x?2+y?2=4.(01)
lineL = 2x+3y—1=0...(2)
L S

Eq”n of the circle passing through the point of intersection of
S=0andL=0isS+ AL =0

Q.No: 12 [ SYSTEM OF CIRCLE ] Q.No: 12 [ SYSTEM OF CIRCLE ]
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“ox?+y?—4)+12x+3y-1)=0..(3) 7.°If the angle between the circles

2>x* +y* + 2Dx + BNy - (A +4) =0. x2+y2 —12x— 6y +41=0,x* + y2 + kx + 6y — 59 =
centre [—A, —%] 0,find k.
Sol: Given circles S = x2 + y2 — 12x — 6y + 41 = 0...(1)

if AB a is diameter of circle (1),then centre

I — 42 2 _ _
lieson2x+3y—1=0 S'=x*+y*+kx+6y—59=0...... (2)
=22(—=1) +3(31/2) = 1 )
>—41—-91 =2 9=45°E>COS45:\/—E

5—131=221=——=

13 4 ! k li ! 4
The required eq”n of the circle is from (3) . g=-6f=-3c=41 g =5:f=3c )
(+y? =4 -=(Q2x+3y—-1)=0

13(x2+y%) —52—4x—6y+2=0 n=yg?+fi-c=V62+32-41=2
~13(x2 +y*) —4x—-6y—50=0 k\2 k2+36+236  VkZ2+272
r=J%) +@?2+59= S1236 _ Y

6. If the two circles x? + y% + 2gx + 2fy = 0 and

x? +y% + 2g'x + 2f'y = 0 touch each other then show that _etc'-2g9"-2£1|

f,g = fg, COSQ - 2T1T2

Sol: Sol: Given eq”n of the circles |41—59—(6)(E)—2(—3)(3)|
= x?2 2 = = c0s45° = z

S=x*4+y°+2gx+2fy=0 ... (1) zzm

centre C;(—g,—f) LT

S'=x2+y?2+2g'x+2f'y=0 ..(2)

centre C,(—g’, —f) o L |-18+6k+18| o L l6k|

V2 24kZ+272 V2 24kZ+272

above circles passes through (0, 0)

1 |3k| 1 9k?
i === 0.B=> - =
If the circles touch each other, then 2 VkZi272 2 k24272

0C;C, are collinear = Area of 0C;C, =0

0(0' 0): Cl(_gr _f) and CZ(_g,' _f’) = kZ + 272 = 18k2

Area = - IX1y2 — X2y1/=0
2 2 _ 2 _ 272
= (=) (=F) = (—g)(~HI=0 > 17k" =272 k" =33

=>gf' —g'f=0 - fg="fg. 2> k*?=16 ~k=+4

Q.No: 12 [ SYSTEM OF CIRCLE ] Q.No: 12 [ SYSTEM OF CIRCLE ]
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8."Find the equation of the circle passing through the point of

intersection of the circles x* + y? — 8x — 6y + 21 = 0 and 9. Find the radical centre of the circles
x> +y*—2x—15=0and (1,2). X*+y*+4x-7=0,
Sol: 2x2 +2y*+3x+5y—-9=0
Given eq”n of the circle and x* + y* +y = 0.
S=x?2+y?2—-8x—6y+21=0..(1) Sol:
S'=x24y2-2y—-15=0...(2) Given circles
S=x2+y24+4x—-7=0.....(1)
Eq”n of the circle passing through the point of in ion of S'=2x2+2y24+3x+5y—-9=0.... (2) /'
S=0andS'=0isS+AS"'=0 . §"=x*24+y?4+y=0.....(3) V
=>(x% +y% — 8x — 6y + 21) + A(x® + y2 — 2x — 15) = radical axis of (1)& (2)
0..(3) 2x2+2y2+8x—14=0
Above eq”n passing through (1, 2) 2x2+2y2+3x+5y—-9=0
= (12 + 22:—08(1) —-6(2) +21)+2(1%2 + 22 - 2(1) — 15) Sx— 5y —5=0...(4)
2(1+4-8-12+21)+A(1+4-2-15)=0 radical axis of (2)& (3)
=(6) + A(=12) =0 2x2+2y2+3x+5y—-9=0
=6 =121 2x2+2y2+ 0+2y=0
QA:%Subin(?)) 3x+3y=9=0..(5)

>(x% +y2 — 8x — 6y + 21) +5 (x? + )2 — 2x —15) = 0
=>(2x% + 2y%2 —16x — 12y + 42) + (x> + y? — 2x — 15) =
0

=(3x% +3y? —18x — 12y + 27) = 0 (= by 3) 3 3 9 3
x2+y?—6x—4y+9=0

Solving ( 4) & (5) 5 5 -5 5

(x,y) = [45+15 —15+45]
Y) = 15415’ 15+15

_[60 30]
130’30

=21

Q.No: 12 [ SYSTEM OF CIRCLE ] Q.No: 12 [ SYSTEM OF CIRCLE ]
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10. Find the equation of the circle which cuts the circles

X’ +y2+2x+4y+1=0
2x2 +2y*+6x+8y—3=0and

x? +y* —2x + 6y — 3 = 0 orthogonally.
Sol:
Given circles
S=x*+y*+2x+4y+1=0.....(0)
S'=2x2+2y2+6x+8y—3=0.... 2)
§S"=x2+y2—-2x+6y—3=0.....(3) V
radical axis of (1)& (2)
2x2+ 2y +4x+8y+2=0
2x2+2y?+6x+8y—3=0

—2x+0+45=0...(4)

radical axis of (2)& (3)
2x2+2y?+6x+8y—3=0
2x24+2y2 —4x+12y—6 =0

10x —4y + 3 = 0.... (5)

Solving ( 4) &(5) -2 0 5 -2
10 -4 3 10

x,
_[20 56] _( 7
radius = \/5_11 from (g ,7) to S=0

y) = [o+zo 50+6]
- 8-0

AIMSTUTORIAL
f
, s

Q.No: 12 [ SYSTEM OF CIRCLE ]
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r2= S = ((E)2+72+2®+4(7)+2>
rz=(2+83) =2
eq''nof the circle with centre

(a,b) = ( )and radius r is

ey
357

—5x+2 +y +49 - 14y ==~

e 4x2 —20x+25+4y +196 — 56y — 357 = 0 V
=>4(x2+y2—5x— 14y —34) =0
wx?+y?—5x—14y—34=0

11. Find the eq”n of the circle which passes through the point

(0, -3) and intersects the circles

x> +y?—6x+3y+5=0,

x% + y? — x — 7y = 0 Orthogonally.

Sol: let the required circle
S=x2+y2+2gx+2fy+c=0....(x)
S=x*+y*—6x+3y+5=0,
S'=x2+y?-x-7y=0
(0,—3)lieson (x) = 0+9—-6f+c=0
20—-6f+c+9=0....(1)

Given S = 0 and S’ = 0 are orthogonal
2g9' + 2ff' = c + ¢’ condition for orthogonal

= 2g(—3) + ZfG) =c+5

= —-6g+3f—c—-—5=0.... (2)

Given S = 0 and S” = 0 are orthogonal

299’ + 2ff' = ¢ + ¢’ condition for orthogonal

=29 (—3)+2f(=3) =c+0

Q.No: 12 [ SYSTEM OF CIRCLE
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“Eq"n (1) + (2) “givenlineL=2x+3y—-7=0

0—6f+c+9=0 (—g,—f )lieson (L) = —-2g —3f—-7=0
—6g+3f—c—5=0 >2g+3f+7=0....(1)
—-6g-3f+4=0........(4) Given S = 0 and S’ = 0 are orthogonal
299’ + 2ff' = c + ¢’ condition for orthogonal
Egn(1)+(3) = 2g9(=2)+2f(=3) =c+ 11
0—6f+c+9=0 > —4g—6f—c—11=0.. .. 2)

—g=7f=c+0=0 Given S = 0 and S" = 0 are orthogonal

-g—13f+9=0........(5 /' 2g9' + 2ff' = c + ¢’ condition for orthogonal /'
V = 29(=5)+2f(-2)=c+21 V

Solving (4)& (5) 6 3 -4 6 = —-10g -4f—-c—21=0.... 3)
1 13 -9 1

Eq"'n (2) - (3)
—27454 —4+54 25 50 Ay —6f—c—11 =
(x,y)=[ 78j3 ’ 78+—3]=[E'E] 4g—6f—c—11=0
—10g—=4f—=c—-21=0
12 . 2 g—=7
(5:3)subin (==6(3) +9+c=0 69—2f+10=0........(4)
2c=-9+4+4=-5
Solving (1) & (4) 2 3 7 2
C 2 4 a2 1 2\y -5 = 6 -2 10 6
SxTHYTH2(5)x+2(3)y—5=0
2 2 _ _
3x“+3y“+2x+3y—15=0 x ):[30+14 42‘2°]=[i ﬁ]
24 -4-18"-4-18 -22"-22
12. Find the eq”n of the circle which cuts the circles (=2,—1)subin (2)=—-4(-2) —6(—-1) =c+ 11
x> +y?—4x—6y+11 =0,
x? + y* — 10x — 4y + 21 = 0 Orthogonally, and has the oc=14-11=3
diameter along the stline 2x + 3y = 7.
Sol: let the required circle fx2+y?24+2(-2)x+2(-D)y+3=0

S=x2+y2+2gx+2fy+c=0....(»)
S=x*+y*—4x—-6y+11=0,

. 2 2 x2+y?—4x—-2y+3=0
S'=x+y“—-10x—-4y+21=0

Q.No: 12 [ SYSTEM OF CIRCLE ] Q.No: 12 [ SYSTEM OF CIRCLE ]
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13. Find the eq”n of the circle which passes through the point 14. Find the eq”n and length of the common chord of the two

(2,0)(0, 2) and intersects the circles circlesx? + y* +3x + 5y + 4 = 0,

2x* +2y* +5x— 6y +4 =0, x> +y2+5x+3y+4=0.
Orthogonally.

Sol: let the required circle Sol: Given circles
S=x2+y24+2gx+2fy+c=0....(%) S=x*+y*+3x+5y+4=0,
S'=x?+y?+3x-3y+2=0, S=x+y2+5x+3y+4=0.

(2,0)lieson (x) >4 +0+4g+0+c=0

24g+0+c+4=0...(1) /' Equation of common chordisS—S =0 /'
(0,2)lieson (x) >0+4+0+4f+c=0 . 2=2x+2y=0=x—-y=0...(1) B

20+4f+c+4=0....(2) Centre (-z,—g)and
Given S = 0 and S’" = 0 are orthogonal _ _[3\2 | 5\2 _ forzs-
299’ + 2ff' = c + ¢’ condition for orthogonal radius(r) = (E) + (E) —4= 4
5 3

=2 2g(=)+2f(—=)=c+2

Sg(4) f( 2) ¢ \/143=\/§ of S=0
>-g—-3f—-c—2=0.... 3)

z dis L' distance from (—%,—;) to (1)

) lax,+by;i+c|
Eq'n (1) +(3) d="—"=7

VaZ+p?

49+0+c+4=0 “r

5

59—3f—-c=2=0 |_§+E| |Z|

d = 2 21 121 _ i

gg_3f+2=0:>139—6f+4=0.....(4)

Eq'n (2) + (3) _, [t
0+4f+c+4=0 Tz 2

2g-3f-c—-2=0

;g+f+2:oc>59+2f+4=o ...... 4)

Q.No: 12 [ SYSTEM OF CIRCLE ] Q.No: 12 [ SYSTEM OF CIRCLE ]
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15. Prove that the radical axis of the circles x* + y? + 2gx +
2fy+c=0and x* + y* + 2g'x + 2f'y + ¢’ = 0 is the
diameter of the latter circle if

29'(g-g)+2f' (f—f)=c—c.
Sol: Given eq”’n of the circles

S=x*+y*+2gx+2fy+c=0 ..(0)

= .2 2 ’ ’ I /'
S'=x*+y“+29'x+2f'y+c" =0 ..(2)

Radical eq”n of the given circles is S-5'=0

=2x(g—g)+2y(f—f)+(c—c)=0..(3)
Eq”n (3) becomes diameter of eq”n (2),

if centre (-g’, -f)’lies on (3)

22(=90@ - 9)+2(-fIf - f)+ (=) =0

~29'g-9)+2f' (f—f)=c—c

Q.No: 12 [ SYSTEM OF CIRCLE
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“ 1. Find the eq”n of the ellipse with focus * 2. Find the eccentricity, foci, equations of direcrtices, length

(1,-De = ; and direcrtix of latus rectum of the ellipse 9x? + 16y? = 144.

asx+y+2=0. .
Sol: Given eq”n of the hyperbola

Sol: ) )
_ 2 9x“+ 16y° = 144 ... ... @Y
G1venS(1,—1),e—§&l=x+y+2—0 (+ by 144)
Let P (x,y) be any point on the locus
s S
WKT = =e sL+i=1 [L+5=1]
Compare with standard form
=SP = ePM 32:16||b2:9
2 |x+y+2| =a = 4” b=3
\/(X - 1)2 + (y + 1)2 = § Viz+12 (a>b)
S.0.B centre (0, 0)
29[(x — 1)? + (y + 1)?] = 2 (x + y + 2)? o= BT V7
a2 4

. V7
29[x2 +1—2x +y% + 1+ 2y] foci (tae, 0) = (i47'0)
= 2[x% + y2 + 4 + 2xy + 4y + 4x] = (+V/7, 0)
LLR=2=22_2
=9x% +9 — 18x + 9y% + 9 + 18y o a4 2

= 2x? + 2y? + 8 + 4xy + 8y + 8x
y yT oy L.of Ma Axis = 2a = 2(4) = 8

=~ 7x% —4xy + 7y? — 26x+ 10y + 10 =0 L of Mi Axis — 2b — 2(3) 6
Eq''nof directrices x = iz

4

4

Q.No: 13 & 14 ELLIPSE Q.No: 13 & 14 ELLIPSE
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3.'Find the eccentricity, foci, equations of direcrtices, length of

latus rectum of the ellipse
(1)9x% + 16y% —36x+ 32y —92 =0
(i) 3x2 +y?2 —6x—2y—5=0
Sol: Given eq”n of the hyperbola
9x? + 16y? —36x+ 32y —92 =0 ...... @Y
=9x% — 36x + 16y? + 32y — 92 =0

=9[x?% — 4x] + 16[y? + 2y] —92 =0

=29[x% — 4x + 4 — 4] + 16[y? + 2y + 1 — 1] = 92
=29[(x — 2)2] — 36 + 16[(y + 1)?] — 16 = 92
=9[(x — 2)2] + 16[(y + 1)2] = 144 (= by 144)

—2)2 2
LOD? D2
16 9
—h)2 _1\2
[(x m? L GR? 1]

a2 bZ
Compare with standard form
a2=16]|b%?=9
=2a=4||b=3
(a>b)
centre (h,k) = (2,—-1)

a2-b2 \/7

a2 4

foci (h + ae, k) = (2 244, ~1)=@+V7, - 1)

2b2 29 9
LLR=—=—=2=
a 4 2

Eq''n of directrices x =h i% > x=—2+—

SEI

= V7x+2V7 £ 16 = 0.

Q.No: 13 & 14 ELLIPSE
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9x? + 16y? = 144 at the end of the latus rectum in the
first quadrant.

Sol:  Given eq”n of ellipse
9x2 + 16y2 = 144 ...... (1)

9x?  16y? x? 2
+2 =1 4L =9

144 144 16 9

a’=16,b*=9

_ [a?-bZ2 V7

o a2 4

2
End of the latus rectum in the first quadrant p (ae, b?)
= (42,9 =72)

eq’n of tangent at p is % + % =1

X7 @) _ 4

9
n:>\/—x+4y—16

2 2

. a‘x b

eq’n of normalatpis — — y—y = a% — b?
1 1

16x
QF—T 16 -9

216X — 47 = 7V7

Q.No: 13 & 14 ELLIPSE
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5.'find the eq”'n of tangents to the ellipse 2x* + y% = 8 which

are (i) parallel x — 2y — 4 = 0(ii) Perpendicular to the line
Xx+y+2=0.

Sol:  Given eq”n of ellipse
2x% +y?2 =8..(1)

2 2 2 2
2i+y_:1.:>x_+y—:1 .'.32:4,b2:8
8 8 4 8

(i)Givenline x—2y—4=0..(2)
22y =x—4

4 1
E>y=§—5{y=mx+c} m ==
eq’n of tangent parallel to (2)is

y = mx + va?m? — b2

oy=2xt [4(3)+8

>

o>y=-+v9 orx—2y+6=0

N

(ii) Givenline x+y+2=0

Dy=—-—x—2{y=mx+c} m=-1

. 11
perpendicular slope — — =-= 1

eq’’n of tangent perpendicular to (3)

is y = mx + Va?m? + b2

>y =1x+./4(1) + 8

=y=x+V12 orx—y+2J3=0.

Q.No: 13 & 14 ELLIPSE
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6. Find the eq”n of tangents to the ellipse 9x* + 16y? = 144
which makes equal intercepts on the coordinate axes.
Sol: Given eq’n of ellipse
9x?% + 16y? = 144 ...... (D

9x%  16y? x2 2

24 o1 4o

144 144 16 9
~a?2=16,b>=9

Since eq’’n of tangents makes equal intercepts on the co-
ordinate axes, so m=%+1
Eq”n of tangent to the ellipse are

y = mx + Va?m? + b?
=y =+1x+/16(—1)% + 9

o>y=+4x%5
2x+y+5=0

Q.No: 13 & 14 ELLIPSE
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7. Find the eq”n of ellipse in standard form whose distance
b/w foci is 8 and distance b/w the direcrtices is 32.

Sol:

Given distance b/w
S (ae,0) and S’ (-ae, 0)

=>2ae=8=>ae=4%.....
And distance b/w the direcrtices is 32

2a a_
= =322-=16..(2)

multiplying ( 1)& (2)

(ae) (2) = 4.16 = 64
a?=64=>a=8

and b? =a?(1-e?)
== a? — (ae)?

= 64— 16 = 48

- a? = 64, b2 = 48

The required eq”n of the ellipse is

X2 2
Xi¥r—q
64 = 48

Q.No: 13 & 14
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b/w foci is 2 and the length of latus rectum is 15/2.

Sol: Given distance b/w

S (ae, 0) and S’ (-ae, 0)

22ae=2=ae=1.....(1)

2
AndL.LR=2_-1
a 2

2 b2 =2 .(2)

b? = a?(1—-e?)

5
=a?(1 —e?) = %
1
=a? — (ae)? = %
=2a2—1= 1%
4

=4a% — 4 = 15a
=43’ —15a—4 =0

=43’ —16a+a—4=0
=24a(a—4)+1(a—4)=0

>(a—4)(4a+1) =0

(a—4)=0,(4a+1)=0

1
a=4 ora=—z><

From (2) = b? = —15‘54) =

~a? =16, b? =15

The required eq”’n of the ellipse is

X2 2
Xi¥r -1
15

Q.No: 13 & 14
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“ 9, Show that the point of intersection of the perpendicular © 10 If p(x,y)any point on the ellipse

tangents to an ellipse :—; + ;’—2 = 1 lies on a circle. :—j + Z—Z = 1 Where S & S’ are foci, then P.T
Sol: lety = mx + va?m? + b2 SP + S'P = 2a.
be the tangentto  the ellipse Z_z + E_z —1 Sol: Tilze e?,'z’n of the ellipse is given by
Let P (x4,y;) be point of intersection of tngts 2 tE =1 @

P lies on tngts LetS, S’ be the foci

& ZM, ZM’ be the direcrtices.
C oy — JaZm2 2 ’
+y1=mx; £ va'm® +b Join SP and SP’. Draw PL perpendicular to

X-axis and MP perpendicular to the two direcrtices.

= y; —mx; = +Va2m? + b? By the definition of ellipse
S.0.B SP=ePM=e (LZ)
=(y, — mx;)? = (Va?m? + b? )2 =SP=e(CZ~CL) =e (S~ %)
~SP=a—xe
y12 + m?x,? — 2mx;y; —a’m? —b? =0 S’P=ePM’=e (LZ")
= m?(x,” —a?) - 2mxyy; + (y1% —b?) = 0 =S'P=e(CZ+CL) =e (Z + x)
~S'P=a+xe

~isa Q.E in “m” {ax? + bx + ¢ = 0}
SP+S'P=a—xe+a—xe
Let mq, m, be the roots
~ SP + S'P = 2a( constant)

=m;.m, = 2 {m;.m, = —1 1 lar tngt}
ya?-b? _ 2 _ 12— 2 4 42
E>x12—a2 =-1=2y,"—b*=-x1"+a

X12 +y;%2 =a% +b? isaneq”n of a circle

~ plieson acircle.

Q.No: 13 & 14 ELLIPSE Q.No: 13 & 14 ELLIPSE
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o

11. If the normal at one end of a latus rectum of the

X

2 2
ellipse =zt ::—2 = 1 passes through one end of the minor

axis, then STe* + 2 = 1.

Sol: eq”n of the normal to the ellipse
x2 y*2 . a’x b%y 2
a2+b2—1ls - yl—a b

b2
Let L(ae, :) one end of the latus rectum

The eq”’n of the normal at L is
a’x b2y
as b_2 — a2 _ b2

a

ae
ax ay
e 1
Since it passes through one end of minor axis (0, -b)
a® _aEh) _ 2 2

:aZ_bZ

e 1 2 2
ac—b>b
ab = a? — b? e? =———
a
= ab = a%e?
2,2_ .2 2
= b =ae? S.0.B a“e“=a® —b

ob? = a%e?

a%(1 —e?)= a%e*

(1-e*)=¢e* ~et+e? =1.

Q.No: 13 & 14 ELLIPSE
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A
Y12 Show that the condition for the line

y = mx + c to be a tangent to the ellipse
2 2
:—2+z—2= 1is ¢? = a’m? + b?

Sol: Given eq”’n of the ellipse
XZ y2
a_2+b_2: 1.....(D
EqQ”n oftangentto (1) at P(0)
zcose +%sin6 —1=0....(2)

Given eq”n of tangent

Eq”’n (2) & (3) represents same line
Comparing coefficients

a; _ by ¢ cosO _ sin6 _ -1

ap - b, - c am b.(-1) T
am . b
= cosb = - & sinf = ;

cos?0 +sin%0 =1 @[—%]2 + [E]Z =1

C

212

a“m

=

b2
—+—==1~a’m? +b% =2
C C

Q.No: 13 & 14

ELLIPSE
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7 o
13. Show that the condition for the line

Ix + my + n = 0 to be a tangent to the ellipse 14. Find the condition for the line
% n l})’_i — 1is 2212 + b?m? = nZ. ):COS(Zx + ysina = p to be a tangent to the ellipse
Sol: Given eq”n of the ellipse :_z - :,’_2 =1.
z_z n z_z =1....(1) Szol: Gziven eq’n of the ellipse
St+E=1..(D
Eq’n of tangent to (1) at P(6) the condition for the line
zcose + %sine —1=0....(2) 12X + I';‘ly + n = 0 to be a tangent to the ellipse
z—z—i—zz 1is a?1> + b?m? = n?

Given eq”n of tangent

Ix+my+n=0.... 3) Given eq”’n of tangent

Xcosa + ysina = p ... ... 3)
Eq’n (2) & (3) represents same line

Comparing coefficients

herel = cosa, m = sina &n = —p
a; by Ccq cosO sin -1 . s .
A _ A - - hence required condition is
a, b, cy al b.m n
al . bm 212 2.2 _ .2
:>c059=—;& sm6=—T a‘l*+b“m~ =n
2 2 )
. al bm 2 2 2¢in20 = p2
C0529+Sln26=1r:>[—;] +[_T] =1 = a“cos“a + b“sin“a = p
a%1?  b?m?
=— +—— =1 a?l* + b?m? = n?
n n

Q.No: 13 & 14 ELLIPSE Q.No: 13 & 14 ELLIPSE
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7 &
“ 15, Find the value of kif 4x + y + k = 0 is a tangent to “ 16,  The distance of a point on the ellipse x> + 3y? = 6

the ellipse x* + 3y? = 3. from its centre is equal to 2. Find the eccentric angles.
Sol: Sol: Given eq”n of ellipse Sol: given eq”n of the ellipse x? + 3y? = 6....(1)
x2+3y?2=3..(1) LS A b GEN G
>tz =1 [32+b2_1]
Compare with standard form
x2  3y? ﬁ ﬁ _
:>?+T—1:>3+1—1 a?=6]|b>=2
=a =+6||b=+2
~a?=3b%?=1

Any point on the ellipse

Givenline 4x+y+k=0..(2)
P (v/6cosH, V2sind)

oy = —4x+k {y = mx + c} Centre C(0, 0)
m=-4,c=-k CP=2
condition for tangency c? = a?m? + b? \/(\/Ecose - 0)2 + (V2cos0 — 0)2 =2
= k2 = (3)(16) + 1 =6c0s%0 + 2sin?0 = 4
=6c0s20 + 2(1 — cos?0) = 4
= kz =49 2 2n
=6c0s“0 + 2—2cos“0 = 4
ok=+7 =4c0s20 = 2
2L . -1
=4cos“0 = o cosf = 7

Q.No: 13 & 14 ELLIPSE Q.No: 13 & 14 ELLIPSE
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1. One focus of a hyperbola is (1, -3) and the corresponding

Q.No: 20 &21

[ MATHEMAITCS -2A ]

directrix is y = 2.find the eq”n of the hyperbola if its
eccentricity is 3/2.
Sol: Given S (1, -3),
e= 3 &
2

l=y=2

Let P (x, y) be any point on hyperbola
sp

WK.T —=e
PM

=>SP = ePM

—1)2 2 — 3 1y—2l
S.0.B

=4[(x — 1)? + (y + 3)?] = 9(y — 2)?
4[x%2 +1—2x+y2+9+6y] =9[y? +4 —4y]
=>4x% + 4 — 8x + 4y + 36 + 24y =9y% + 36 — 36y

~4x2 —5y2 —8x+60y+4=0

‘ ﬁ AIMSTUTORIAL
o

2. Find the eccentricity, foci, equations of direcrtices, length

[ Quadratic expressions ]

[ MATHEMAITCS -2A ]

of latus rectum of the hyperbola x? — 4y? = 4.

Sol: Given eq”n of the hyperbola

x2—4y?2=4.... (1) (+byd

2 2 2 2
“T-r=1 [z-5=1
Compare with standard form
a’?=4||b*=1
=2a=2||b=1

(1).centre (0,0)

_ a2+b2_\/_§
(2).e = / =5

(3).foci (+ae,0) = (iZ \/;, 0)

= (/5. 0)
2b% 21
a

4).LLR="=-=2=1

(7).Eq"'nof directrices x = i%

2
:>x=iE:>\/§xi4=0.

2

Q.No: 20 &21

[ Quadratic expressions ]
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7 &
“ 3. find the eccentricity, foci & eq''ns of “ 4, Show that the condition for the line

directrices of the ellipse Ix + my + n = 0 to be a tangent to the hyperbola
16y — 9x% = 144 2V _qis
a2 b2

a?l? — b>m? = n2.

Sol: Given eq”n of the hyperbola
x2 yZ
——-—==1....(1

a? b2

Sol: Given eq’n of the hyperbola
16y? —9x% = 144 ... ... (1) (=by4d)

SE R

16 9 az b2

Compare with standard form
a’?=16||b*>=9

EqQ”n oftangentto (1) at P(0) is

Esece +%tan9 —1=0....(2)

>a=4||b=3
(1). centre (0,0) Given eq”n of tangent
Ix+my+n=0.... 3)
2 _ |a?+b%2 _ \o+16 _ 5 " .
(2).e = 2 3 3 Eq”n (2) & (3) represents same line
Comparing coefficients
b
(3). foci (0, +be) = (0,43.3) = (0,+5) > t=t=2
2a2 216 _ 32
(4).L-L-R -y T 3 T % secH tan _ -1
al b.m n
(5).L.of transverse Axis = 2a = 8 = secl = _%l & tanb = _bTm

sec? — tan?6 = 1
(6).L .of conjugate Axis = 2b =6

-2 -2 -

(7).Eq"'nof directricesy = ig

3 212 202
>x=4% =5x+9=0. I::>al_bm:1
2 n2 n2
3
. a?l? — b?m? = n?.

Q.No: 20 &21 [ Quadratic expressions ] Q.No: 20 &21 [ Quadratic expressions
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7 &
“ 5. find the eq”n of tangents to the hyperbola 3x? — 4y? = 12 “ 6. find the eq”n of tangents to the hyperbola x* — 4y? = 4

which are (i) parallel which are (i) parallel
(ii) Perpendicular to the liney = x — 7. (ii) Perpendicular to the line x + 2y = 0.
Sol: Given hyperbola
Sol: Given hyperbola x2—4y?2=4.(1)

3x2 —4y? =12... (1)

2 2
x 4
o _q

3x2 492 4 4
2 2 1
12 12
x2 y2 2 2
X L =1 .a?2=4bp2=1
x2 yz 2 2 4 1
@T—?=1 ~a“=4,bc=3

(i) eq”n of tangent parallel to x + 2y = 0
(i) eq"n of tangent parallel toy = x — 7
fy=mx+c} m=1

is y=mx + Va?m? — b?

1 1
=>y=1x+ 4(1)—3 |:;>y=__2xi /4(_5)2_1

2>y=x+1 orx—y+1=0 2>2y=—x10 orx+2y=0
(ii) eq”’n of tangent perpendiculartoy = x — 7 (i) eq”n of tangent perpendicular to x + 2y = 0
1
fy=mx+c} m=1 {m=—%n}m=—;
perpendicular slope —% = —% =-1 perpendicular slope —% = —i =2
2
is y =mx x Va?m? — b? is y = 2x + Va?m? — b2

=y =—1x+4(1) -3 =2y =2x+.44) -1

=—x+ +1=0.
=Y ¥+l orx+y+1=0 =y=2x+V15 or2x—y++v15 =0

Q.No: 20 &21 [ Quadratic expressions ] Q.No: 20 &21 [ Quadratic expressions ]
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‘ ﬁ AIMSTUTORIAL
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7. Find the eq'n of the hyperbola whose

fociare (4,2),(8,2) and eccentricity is 2.

Sol: given foci are S (4,2),5 (8,2)

and e = 2.
Centre C = midpoint of SS’
4+8 2+2
(h’k)z( 2 2 >=(6'2)

distance between foci = 8
= 2ae =55 =,(8—-4)2+(2-2)2=4
= 2ae =4
= ae = 2

=a=2/e r:>a=z=1

W.K.T b?> =a?(e?-1)
=>bh2=14-1)=3
(x—h? (-k? _
a? bz
N (96—6)2_(3/—2)2
1 3

Eq.of hyperbola 1

=1

Q.No: 20 &21

[ Quadratic expressions ]

[ MATHEMAITCS -2A ]

‘ﬁ AIMSTUTORIAL
A
* 8. Find the eccentricity, foci, equations of direcrtices, length

of latus rectum of the ellipse
5x* —4y? +20x +8y =4
Sol: Given eq”n of the hyperbola
5x%2 —4y2+20x+8y =4..... (D

=5x2 + 20x — 4y? + 8y = 4

o5[x% + 4x] — 4[y? — 2y] =4
>5[x2+4x+4—4]—4[y?-2y+1—-1] =98
5[(x +2)2]—20—-4[(y—1)?]+4=14
=5[(x +2)%] — 4[(y — 1)?] = 20

(= by 20)

2 02
Compare with standard form
a’?=4||b?=5
=a =2||b =15
(1).centre (h, k) = (—2,1)

a?+b? _ 4+5 3
a2 2 2

(3).foci (h + ae k) = (—2 + 2.%, 1)
=(-2+31) =(1,1)and(-5,1)

(2).e =

2b% 25
(4).L.L.R === 5

(5).Eq"'nof directrices x —h = i%

2

>x+2=4% >x+2=4%

N wl
W

=>3x+2=0and3x+10=0

Q.No: 20 &21

[ Quadratic expressions ]
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9. If e, e, are the eccentricities of a hyperbola and its

Sol:

Q.No: 20 &21

conjugate hyperbola, prove that elz + eiz =1.
1

2 2
Eq’n of the hyperbola Z—z — % =1..(1)
2 2
=its eccentricity e= z +2b
a

Eq”n of conjugate hyperbola to (1) is
XZ y2
——-—==-1..(2)

a? b2
a?+b?
b2

=its eccentricity e;=

1 1
L'H'S_e_2+e1_2

1 1

T a?+b2 + a?+b2
a? b2
a? b?

a%+b?  a2+b2

2 2
=2 _ 1 RHS

a?+b?

[ Quadratic expressions ]

‘ ﬁ AIMSTUTORIAL
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[ MATHEMAITCS -2A ]

10. If the eccentricity of a hyperbola is 5/4, then find the

eccentricity of its conjugate hyperbola.
Sol:

. 5
Givene =-,e; =?
4

W.K.T
1 1

Q.No: 20 &21

[ Quadratic expressions ]




‘ﬁ AIMSTUTORIAL | MATHEMAITCS-24 | ‘ﬂ AIMSTUTORIAL | MATHEMAITCS 24
7 o

11. Show the angle b/w the two asymptotes of a 12. Show that eq”n of normal at P () to the hyperbola

x2 y2 . _1 (b -
hyperbola— — .5 = 1is 2 tan 1(;) or 2sec”1(e). %_y_: i Y 22
R x2  y? _1 a b secO tanB2 ,

Sol: eg niOf asympiotei of 77— 3z = lare Sol: Eq”n of the hyperbola Z_z - Z—z =1..(1)
e p-Oandi+i=0 p(a secB, b tanf)be any point on(1)
let 20 be the angle 2 the asymptotes. Equation of the tangent at P (@) is

w xsecH _ ytanf 1
x a b
Slope of the asymptote - = % =0is o ytc;n(? __ xszce +1
_ 1/a _b bsect

tanf(m) = YT = tan = ” ey = _:;tzence 1
=0 = tan~! (2) S fthe t t = b secO

" ope of the tangent = ———
=20 = 2tan"" (2)

a tanf
Slope of the tangent= — P
and sec?6 = 1 + tan?6
Now eq”n of normal at P ()
b? —
=1+—= (v —y1) =m(x — x1)
a? > (@ —bt 8)__atan9 _ 9
y anf) = bsece(x a sec)
sec’d =e? = b secO(y — b tanf) = —a tanf(x — a sech)

secl =e=>0 =secle
220 =secle = by secf — b? secftanf
hence 20 = 2 tan™! (Z) or 2sec”1(e) = —a x tanf + a* tanfsect

=ax tanf + by secd = (a? + b?)tanfsect

tan6 sec 2 2
tanfsecl ytaanecB - (a +b )
K3 ax by — (az +b2)
secf tan6

Q.No: 20 &21 [ Quadratic expressions ] Q.No: 20 &21 [ Quadratic expressions ]
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o n i o

1. ....Evaluate lim,_,, ),

i=034 4
3 m+n 2. lim Vt1+Vn+2+-+/n+n
Sol: limn_m Z?:O Tt [ - by Tl4] ) n—o nvn )
sol: lim Vn+1+Vn+2+--+/n+n
. n—»oo
3 nvn
— 1 n n*
= llmn—ooo ZI_:O i4 +n4 1 n m
n% ' n% lll’I‘ln_,,oo (;) izoﬁ

()

= limy 0 Z?:om lim, 0 (%) Yo nTH
G, im e (2) B 141
1+(;)
1 1 i ! . 1an i
{ a Jy FOdx ==1limp 00~ X0 f (Z) } w o FO)dx ==limp o 3o f (5)

3|r

Sl=

. 1on
= llrnn—ooo ;Zi:o

= f01\/1+xdx

1 x3
= dx
fO 1+x%

= fol(l + x)V2dx

1 01 4x3
Zfo 1+x*
3 1
1 1 _ | a+x)z
= $llog(1 + x4, ol
=2 [log2 —log1] -2 [23/2 _ 13/2]
4 3
1
=-log?2 _2 _
108 —3[2\/5 1]

Q.No: 16 [ Difinite integrals ] Q.No: 16 [ Difinite integrals
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1 1 m/2 asinx+bcosx
: | £ e s

i . 1
3 limy [+ =],

n+2 6n cosx+sinx

-li A2 . __ (m/2 asinx+bcosx
Sol: lim,,_, [n+1 t— et Bn] sol: 1= [ oo dx (D)
= ]irnn_'>oo [L + 1 + ot 1 ] ‘ foaf(x)dx - foaf(a — x)dx
n+l  n+2 n+5n

. 1 1 1 1
= llmn—ooo (;) [:%4'@4' +E]

. T T
- /2 asm(E—x)+bcos (E—x)

1=f0

cos (g—x)+sin (g—x)

/2 acosx+bsinx
: 1 1 I = —dx ...(2
= llmn_m ;2?20 [—l] J.0 cosx+sin ( )
1+,
o _ Lpn (i adding (1)& (2)
“ fy F)dx =limp0 - X5, f (5
_ frr/z asinx+bcosx fn'/z acosx+bsinx
—Jo cosx+sinx 0 cosx+sinx
5 1 m/2 asinx+bcosx+acosx+bsinx
- fO [1+ ]dx I+1I= fO cosx+sin dx
X

5
= [log(1+x)] ¢ )
__ (m/2 sicx(a+b)+cosx(a+b)
2l = J.0 cosx+sinx dx

= [log(1 + 5) — log(1 + 0)]

2] = J-TL'/Z (a+b)(sicx+cosx) dx

0 (cosx+sinx)

_ /2
= [log6 —log1] = log6 =(a+b)[,"" ldx

21 = (a + b)[x],""*

21=(a+b)|5-0] =(a+b).%

Q.No: 16 [ Difinite integrals ] Q.No: 16 [ Difinite integrals
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A
/3 Vsinx

e Tmmvas 0%

L _ (T/3 Vsinx
sol: I = fn/6 Tves - (D

{ foaf(x)dx = foaf(a + b —x)dx

/sin E-x
I=] /3 G dx

m/6 Jsin (g—x)+\/cos (g—x)

_ (/3 vcos x
I'= fﬂ-’/6 Jcos x++/sin x dx ... (2)

adding (1)& (2)

/3 +sinx +vcosx

I+1= 08 Vammries
21 = f://; 1dx
21 = [x]
T T
21 = 7 -7
21 =2
6
Vs
I'=5

Q.No: 16 [ Difinite integrals
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A

+ 2,
6. [, sin*xcos®x dx
Sol:

= fozn sin*xcos®x dx t fozaf(x)dx =2 [ f(x)dx

mw .
I =2 [ sin*xcos®x dx

fozaf(x)dx =2 foaf(x)dx

[1=22 f:/z sin*xcos®x dx

/2 .
Jo /2 cos™x sin™x dx =

(n-1)(n-3)(n-5)...(m-1)(m-3)... (E)
(m+n)(m+n-2)(m+n-4)... 2

31531 7w 3w

I=4

108642 2 128

7. fZ fz sin®xcos*x dx
Sol:

_ /2 .9 4
1= f—n:/Z sin®xcos*x dx
f_aaf(x)dx =2f0af(x)dx

V1
I =2 [2sin®xcos*x dx

/2 .
Jo /2 cos™x sin™x dx =

m-1)n-3)(n-=5)..(m—-1)(m-3) ... (n)

m+n)(m+n—-2)(m+n—4).. 2
I 31m _m
6422 16

Q.No: 16 [ Difinite integrals
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AIMSTUTORIAL
f
1

/2
8. fO 4+5cosx x \
Let t=tan (—);
sol: 2
d
dox= 2 tz ,
1+t
LLx=0=2t=0
1-t2
cosx = ——
- 1+t2
ULx=—-=2t=1
2
\_ J
_ (/2 1
I'= fO 4+5cosx
_ fl 1 ( 2dt )
0 4+5[1_t ] 1+t2
1+t
S 1 2d
- fo 4(1+t2)+5[1-t2] \ 14+¢2
14t2
1 1
=2 fO 4+4t245-5¢2
1 1
=2, s
11 [ J‘ 1 d 1 | |a+x| + ’
_ o | 5——=dx ==—1log c
—Zfoﬁdt a? — x2 2a a—x

= 555 (g5,
= (tog[35] - 108 [55])

= §(10g2 —log1)

= g(log 2).

Q.No: 16

log1=0

[ Difinite integrals

AIMSTUTORIAL

[ MATHEMAITCS -2B ]

A

" 9. Obtain a reduction formula for f:/z sin™x dx.

Sol: Sol: I, = f(?/z sin"x dx = sin™ 1x. sinx dx

Here U = sin" 1x = U’ = (n — 1) sin® 2x(cosx)

V=sinx = [ sinxdx = —cosx + ¢

By using integration by parts | f(UV)"“ = Uf Vx — f[U'f"""']‘“' I

I, = [sin" 1x. (—cosx)]oﬂ/2

_ f:/z(n _ 1)Sinn—2x(cosx)(—cosx)]dx

I, =[0—-0] + (n—l)f:/z sin™ 2x cos®xdx

=(n+1) f:/z sin™"2x(1 — sin?x)dx
/2, . n—2 =2 i 2
=(Mn+1) fo (sin™ “x—sin""“xsin“x)dx
=(Mm+1) f"/z sin® 2xdx-(n + 1) f”/z sin™xdx
0 0
L ==, - (n-DI,
L+ (= Dlp=(n - D,
[,(d+n—1=(n-1I,_,

()= —Dl,_,

I _(n-1) (n-3) (n-5)
n=" “=2) n-a "2

if n iseven

Q.No: 16

[ Difinite integrals




f

AIMSTUTORIAL

" 10.

here u = tan™

[ MATHEMAITCS -2B ]

1 _
Evaluate; x tan~" x dx.

Sol: fol x tan"lx dx by using integration by patrs

2
X
v=x= [xdx = +c

(uv)dx = U [ Vdx — [[U" [ Vdx]dx

_ 1 2

1 ﬁ] X
tan x5 0 fO 1+x2 2 dx

_ 1 _ 0 11 x?
an"11 .- —tan 10.—]—— ad

2 2 270 1+x2

[T 11+x -1
R R e
[77] 1 01 1+x2 1
5l ~2ho T o)y ma A
-
_E___f Ldx+; J.01+2
T 10! 4 fantx ]t
5] Z[x]o +2[tan x o
Il —i[1-0]+-[tan"'1—tan"10 ]
sl 2 2
H e
sl 2 214
-2 ==
8] 8 4 2

[ Difinite integrals
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1,
11.  Evaluate || sm[
Sol:

2x
1+ x2

| dx

I—fsm[ ]dx

letx =tanf = 6 =tan ‘x

dx = sec?0d6o
U.L L.L
0 0
=tan lx | =tan"1x
0 0
=tan 11| =tan"10
n 0=0
9=
4

= f:M sin [%] sec?0d0
= f(;TM sin[sin 26] sec?6d6
= 2];”4 6. sec’0do

by using integration by patrs

hereu=0 =u' =1

v = sec?0 = [sec?6d6 =tand +c

(uv)dx = U [ Vdx — [[U' [ Vdx]dx

Q.No: 16
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A
© 1=2[0 tan6]y™"* — [*tan6 do
o™ wn X — /4
=2 [4 tan 4] [log secO],

T

1=2 [Z 1- 0] - [logsec%— logsecO]
I= E] — [log V2 —log 1]
I = g— log+/2
12. f:(16 — x2)52dx
Sol:
4
I=[ (6~ x2)5/2dx

put x = 4sinf = dx = 4cos0db
uU.L L.L

4 = 45inf | x = 4sinf

0 0
=sin!'1 | =sin”10
m 9=0
9=
2
1=4["*[16 — 165in%61/2cos0 do

1=4[*(16)5/?[1 - 5in20]5/*cos6 db

‘ ﬁ AIMSTUTORIAL
o

Q.No: 16

[ Difinite integrals

I = 4(4)s [/

X [cos20]5/%cos6 db

1= (@®° [ cos®0 do

_(-1) -3 (-5

I

n ‘(n-2)" n-4 72
1=4622 2T gi0m
6 4 2 2
13. Find the area enclosed by the curves

y=3xandy = 6x — x*.

Sol: Given eq”’n

y=6x—x%2..(1) y=3x....(2)
solving (1)and (2)

6x — x2=3x

ox2-3x =0

=x(x-3)=0

x=00rx=3

Required Area =f03[(1)— (2)] dx

=f03[6x —x2—3x| dx
= [[3x — x?] dx
Iy

3x2  x31 3
_[T_?]O
_ 312 _n21.1123 _ 3
= $[3% = 07]- 3% — 0]

27 27-18
= — — 9 =
2 2

9 .
=3 sq.units

[ MATHEMAITCS -2B ]
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©14. Find the area enclosed by the curves

y? =4xand x* = 4y.
Sol:

Giveneq’n y?=4x=y=+4x..

xX>=4yoy =§.....(2)
solving (1)and (2)

2
Vix = "T S.0.B
4
24y ==
16
= 64x = x*

= x(64 —x3) =0
x=0o0rx3=64=x=4

Required Area =f04[(1)— (2)] dx
= [ [Vax —Z] dx

= f: [2361/2 —%] dx

4

- -4

" laz a3l

_4143/2 _n21. L 143 _ n3

= 2[4 0°]- - [4% - 0%]
4 1

—5[8]—5[64]

32 16 _ 16

=———=— sq.units
3 3 3

Q.No: 16

€y
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v Af:
Differential equations: An equation involving one dependent

variable and its derivatives w. r. t one or more independent

variables is called a differential equation.

Order of differential equation: The order of a difterential
equation is the order of the highest derivative occurring in it.

Degree of differential equation: Degree of a differential
equation is the degree of the highest derivative occurring in it
when the derivatives are made free from the radical sign.

Solutions of differential equations of the first order and first
degree:

e Variables separable method.

e Homogeneous equations.

¢ Non-Homogeneous equations:
e Linear equation:

¢ Equation reducible to linear form:

Variable separable method.

To solve Z—; = XY,where X is a function of x only and Y is a

function of y only.

Bring all the terms of x and dx on one side, the terms of y and
dy on the other side.

Integrate both sides and add an arbitrary constant on one side.

d _ _
1. Solved—i' =e* Y +xle?
d _ _
Sol: 2 = ¥V 4 x2¢7¥
dx
dy e* = x?

oD— =
dx ey ey

[ Laq Q.No 17 ]
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dy e*+x?
D =
dx ey

=eYdy = (e¥ + x?)dx
= eYdy = [(e* + x*)dx

ey =e*+2x +¢
ey =e*+2x+c

2. Solve (xy? + x)dx+ (yx? + y) dy=0.
Sol: (xy? + x)dx+ (yx? + y) dy=0.
= (y% + Dxdx+ (x? + 1) y dy=0.

+by *+ 1)(x*+1)

X y _
(x2+1) + 2+1)

wlf 2 d+1J 2 iy =0

2) 2+ 0T 2) 2+ DY T
1 2y, 1 a1

:>Elog(1 + x )+Elog(1 +y )z;logc

= log(1 + x2)(1 + y?) =logc

SA+x)A+yH) =c

[ Laq Q.No 17 ]
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d Zty+1
3. Solve d—z + X202 -

x+x+1
d 2+y+1
o & = _ iy
dx x2+x+1
dy _ dx
y24y+1 x2+4x+1
dy dx
= 2 1\2_ (1\2 -
y2y+(3) -(5) +1

1 1
1 g Y3 1 Xt _
:>\/§tan <\/§>+\/§tan < =" | =¢
2 2 2 2
-1 2y+1) -1 (2x+1) _
ta (\/§ + tan 7 c

[ Laq Q.No 17
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“ 4, Solve (e* + 1)ydy + (y+1)dx =0

Sol: (e* + ydy + (y + 1)dx =0
+~by(e*+1D(y+1)

eX+1)yd
= ( )ydy

(y+1)dx
(e*+1)(y+1)

(+D+1)

y 1
= f(y+1) dy + | dx

(eX*+1) 0
y+1-1 1 _
oD dy + f—(e%ﬁl) dx =0

y+1 1 e ™ _

= J ((y+1) B (y+1)) dy + [ (1+e~%) dx =0
1 p—

= [1dy - [ 5y = [ o

(1+e~%)

dx =20
=y —log(y+1)—log(l+e*)=logc
=y =log(y+1)+log(l+e ™) +logc
=y =logly+ 1)1 +e )
2e=cly+ DA +e™)
or
e¥ e*=c(y+ 11 +e%)

etV =c(y + 1)(1 + e¥)

[ Laq Q.No 17
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dy d_y _ x(2logx+1)

Y _en2 W
5. Solve y xdx =50+ dx) 6. Solve dx  siny+ycosy

d d
Sol:y —x=Z =5y? + 5= Sol; & = x(logx+1)
ax dx dx  siny+ycosy

- x% + 5% =y —5y? = (siny + ycosy)dy = (2xlogx + x)dx
= [siny dy + [ y.cosy dy
=2 [x.logxdx + [ xdx

= —cosy +y [ cosy dy — [ [%f cosy dy] dy

dy _ dx _ 3 i
S sy _ (45 =12 {logxfx dx — [ [dx (logx) [ x dx] dx}

a
= (x+5)= = y(1 = 5)

= —cosy + ysiny + cosy
x? 1x2 x?
= 2{710gx—f;7}+7+c

= —cosy + ysiny + cosy
2 2
= x2%logx —x? + x7+ ¢ = ysiny = x%logx + ¢

7. Solve V1 — x2dx + /1 — y2dy = 0

Sol: V1 — x%dx + /1 —y?dy =0

Integrating on both sides

JV1—x%dx + [{1—y?dy =0
(V@ = x2dx =XVaZ = 2% + Lsin 1 (%))
2 2 a
2,/1 — x2 +%Sil’l_1(x) +§\/1 — x2 +%sin_1(y) =c

axV1l—x2+sin"tx+yVl—x%2+sin"ly = 2¢c

[ Laq Q.No 17 ] [ Laq Q.No 17 ]
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" 8. Solve sin~

[ MATHEMAITCS -2B ]

(@e»
Sol: sin™? (Z—z)zx +y

dy _ .
D = sin(x + y)

_ ay _ at
putx+y=t |:>1+dx—dx
@_da_
dx  dx

dt .
=>— —1 =sint
dx

d .
:>—t: 1+ sint
dx

o[ ——dt = [ 1dx

1+sin

L
[ —5rdt = [ 1dx

f 1-sint
cos?t

dt = [ 1dx

of [ - 22 dt = [ 1dx

cos?t cost

= [{sec?t — secttant}dt = [ 1dx

~tant—sect=x+c¢

[ Laq Q.No 17 ]
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9, Solve% —xtan(x —y) =1
dt

. = Lo/ 2
Sol: puty X=t=_ l—dx

The given eq”n becomes
dt
l1+——xtant=1
dx
d
>Z —xtant
dx
dt

>—— = x.dx
ta

= [ cot dt = [ x dx
2
=loglsint| = x? +c
2
~loglsin (y — x)| = x? +c

10.  Solve <X = tan?(x + y).

[ Laq Q.No 17 ]
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Homogeneous differential equations

dy fl(xJ’)
dx  fo(xy

To solve the equation—

[ MATHEMAITCS -2B ]

» where f,(x,y), f>(x, y)are

homogeneous functions of the same degree in x and y.

d
Puty = vx, so that ——v+xd—v

. dy . . .
Substitute the values of y and d—i in the given equation.

Separate the variables v and x.

Integrate both sides and add an arbitrary constant on one side.

Separate back the variables v = %
1. Solve (x2 + y*)dy = 2xy.dx.

Sol: (x% + y?)dy = 2xy.dx

d 2x
o2 =22 (1)
dx  x2+y?2
ay dv
lety=vx=>—=—=v+x—
y dx dx
dv 2x(vx)
Edn(1)2v+x—=
q ( ) dx  x2%+(vx)?
dv 2x%v dv
=V 4+ X— —— DVt X— =
dx  x2+v2x2 dx
dv _ 2v
dx  1+v2

dv _ 2v-v-v3
dx 1+v2

[ Laq Q.No 17 ]
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; dv  v-v3
o x— =
dx 1+v2

1+v2
vv3

dv——

1+v2 dx
v(1-v2)

o [— dv+ [
v(1-v2) v v(1-v2)

(1 v )+v
N Ay

v(1-v2)

[ MATHEMAITCS -2B ]

dvzf%dx

dv—f dx

::>f(1v) v+f—2dv+f dv—f dx
v(1-v2) v(1-v2) (1-v
(1-v?) 1
1] (1_v2)dv+f 2)dv+f(1 2)dv=f;0lx
1 -2 1
wf;dv—f(l_v) f;dx
2 (P9 ax = log |f ()] + c.
fx)
=log|v| — log|1 — v?| = logx + logc

=log |#| =logxc

v
=
1-v

2
Y
x Yy

[ Laq Q.No 17 ]
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= XC D= (—
1-(%)? x \x2-y?

= xc substituting v=y/x

) =xc
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(™

ST dx =log|f(x)| + c.

w—%logll —2v?| =logx + logc

2. Solve (x*> — y®)dx — xy.dy = 0.

Sol: (x? —y®)dx —xy.dy =0

N e =log|l — 2v?2| = —4log(cx)
T e
this is homogenous D.E elog|1 — 2v2| =log(cx)~*
_ @y _ w _
lety=vx=—=v+x_ (1 —2v?%) = (cx)™*
, av _ x?—(vx)? 3\ 2 1 x2-2y%2 1
Eqnl=v+ xdx T x(vx) D(l =2 (;) ) T xict = X2 gt
dv  x?-v?x? 1
DVHX— =" 2x*(xf —2y) =5
dv  x? 1-v?
= v+ Xa =2 )
dv 1-v
2V X—=(—)
dv (1—v2)
>x— = —v
dx v

dv 1-v2—p? dv 1-2v2
Dx—=(—) x—=
v

[ Laq Q.No 17 ] [ Laq Q.No 17 ]
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f

2 _ 24 _
3. Solve (x* —y*) =~ =x
(2 2\
Sol: (x* —y )dx = xy

d
o= 2
dx x2—y
let vX o & =v+x dy
Y= dx - dx
dv x(vx)
Egnl=v X—=—=
q + dx  x2—(vx)2
dv x%v dv
DV+X—=5— DV+x—=
dx  x2%-v2x2 dx
dv v

:>f(———)d —f dx

1
|:>—E—2— logv =logx + logc
substltuting v=y/x

:>——— —logy/x =logxc
:>—l— logy/x +log xc

2y2 og Xc
o—x? = 2y? logyc

=>x2 + 2y?logyc = 0

[ Laq Q.No 17 ]
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dy _ x-y

" 4. solve 2 =2

dx x+y
Sol:

this is homogenous D.E
dv

d
lety =vx ©ﬁ=v+xa

xX—vx
x+(vx)

, dv
Eqnl-:>v+xdx—

dv _ x(1-v)
SVt xdx - x(1+v)

v _ (1-v)

= 1]-l-xdx - (1+v)

g )
dx (1+v)

dv ((1—v—v—v2)
D> x—=(——
(1+v

1 —2(1+v) 1
—Ef—vdv = f;dx

1-2v—v?
= —%logll —2v —v?| =logx +logc

= log|1l — 2v — v?| = —2log|xc|

[ Differential equations ]
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V ,Af:
Y = log|l — 2v — v?| = log(cx) ™2

= 1—2v—v? = (cx)™2

o1-2-(F -3

x x c2x2

2 2
X“=2xy— 1
y=y© _

x2 T c2x?

1
sxt=2xy—y?r=—
5. solve (2x—y)dy = (2y — x)dx

sol: 2x—y)dy = Ry — x)dx

dy _ 2y—-x
dx 2x-y

this is homogenous D.E

d dv
letyzvx©£=v+x;

2vx—x

, dv
Eqn1:>v+xa— =)

dv x(2v-1)

EI>17+X;: *(2-v)
dv _ (2v-1)
= v+ xdx = —(z—v)
[ Laq Q.No 17 ]
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dv 2v-1
oxZ=D_,

dx (2-v)

dv _ (2v—-1-2v+v?)

=X dx (2-v)
dv _ (v*-1)
dx (2-v)

wfz_vdvzf%dx

v2-1

@f;dv:fidx

(v—-1)(v+1)

1 3

> -5 1

2 2 — il
= [ [(V_l) + (17+1)] dv = fxdx

1 1
= J.(v—l) dv —3 f (v+1)

1
dv =2 [—dx
=log(v —1) —3log(v+ 1) = 2logx + logc
=log(v — 1) — log(v + 1)3 = logx? ¢

)

= log ((;__113 = log x2c
wv-1) _ 2 Y 4y — 2 3
L) xrea@-1) = 22C+ 1)

3
=y —x)= S5 +x)%

~(y—x)= @ +x)°

[ Laq Q.No 17 ]
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* 7. Given the solution of

6. solve xdy = (y + xcos? %) dx xsin? G) dx = ydx — xdy Which passes through the
point (1, %)
Sol: xdy = (y + xcos? %) dx Sol:
xsin? (g) dx = ydx — xdy

2(Y
d_y = Z + xeo (x) _ _ 5 X
dx  x x oxdy = ydx — xsin (x)dx
v_y 2 (Y = xdy = |y — xsin? (£)|dx
I::>dx T x +cos (x) Y [y (x)]
y xsinz(%)
this is homogenous D.E =dy = |2 - dx
dv dy _
lety—vxwa—v+xa »——= [ sm()
dv
lety=vx > Yy p &
Eq'n 1:>v+xZ—Z:v+cosz(v) dx dx

dv .2
2> v+x—=v-—sin“(v)
d
=x = = cos?(v) dax

dx
1 = x & = —sin?(v)
=Jz dx
I::>fcosz(v) v= J.xdx
= [ sec?(v)dv = f;dx sin?(v) x
1

= 2 = — | -

=tanv = logx + ¢ [ cosec?v dv [-dx
= —cotv = —logx + ¢

~ tan (%) =logx + ¢

= — cot (%) = —logx +c

[ Laq Q.No 17 ] [ Laq Q.No 17 ]
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dy  x-y+3

° this is passing Through the point (1,%) ' 9. solve - .
x 2x-2y+5

d x—y+3
Sol: 2 = Y

= —cot (E) = —logl +c "dx  2x-2y+5
a_ 2]
> -1=0+cc=-1 @ b
this is non — homogeneous D.E of case(2)
~ —cot (%) = —logx —1 dy _ _x-y+3
_ dx  2(x-y)+5 "
8. solve 2 = 2+
dx x+2y-3

dy dv
let (x — =v]l——=—
Sol: d_y _ 2x-y+1 ( y) dx dx

Tdx | x+2y-3

d dv

[@+b=1-1=0] @ >

Now eq”n 1 becomes
this is non — homogeneous D.E of case(1)

o1 — ﬂ _ v+3
Re grouping the terms properly dx ~ 2v+5
= +2y—3)dy = (2x —y + 1)dx
o1 — v+3 _ dv
2v+5 dx
= (2x + 1)dx — (2y —3)dy — ydx —xdy =0
= (2x + 1)dx — (2y — 3)dy — [ydx + xdy] =0 L 2vt5-v-3 _ dv
2v+5 dx
= [(2x + Ddx — [(2y —3)dy — [d(xy) = [0 vrz  dv
2v+5 - E
xZ yZ
:>27+x—27—3y—xy=c poss
v
=[1dx = [——dv
wx?—yt—xy+x—-3y=c ,
= [ 1dx = f%“ﬂdv
[ Laq Q-No 17 ] [ Differential equations ] [ Laq Q-No 17 ]
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o o 1

1. Solve (1 + x?) % +y=etan'x

_r2w+2)+1 . 2y Y — tan"1lx
@fldx—dev Sol: (1+X )dx+y e
dy y etan™1x
dx = 14x2  1+x2
... dy _
o[ 1dx = J-(2(u+2) +L) dv this is in the form of T Py =Q
v+2 v+2 1 etan—lx
where P = —,0 = ———
1+x2’ 1+x2

:>f1dx=f(2+$)dv W LF = el Pdx

_ f_l dx _ _tan~lx
I.F =e’1+x2"" = ¢
=2x =2v +loglv+2) +c

the solution is y(I.F) = [ Q(I.F)dx + ¢

o>x=2(x—y)+logx—y+2)+c

tan~lx _ etan”" x tan_lxd
=DV, e = | —.€ X
y f 1+x2

ax—2y+loglx—y+2)=c tan=1x

lete@n % = ¢ = & dx = dt

1+x2

y.e® X = [ tdt

Linear differential equations ,
tan~lx _ £~

= .
y.e 2

To solve Z—z + Py = Q, where P and Q are
“1, (etan_1X)2

functions of x only.

Sy etan +c

2
. d o
Make the co-efficient of d—z unity, if not so already.

Find I.F = e/ P9 and remember that e/ 18/®=f(x)

the solution is y(I.F) = [ Q(I.F)dx + ¢

[ Laq Q.No 17 ] [ Laq Q.No 17 ]
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2. Solve (1 + x?%) % +2xy—4x*=0

dy
Sol: (1 +x%) ==+ 2xy — 4x%2 = 0
- 3. Solve % + ytanx = sinx
ﬂ 2x 4x2 Sol:%+ ytanx ~ sinx
dx = 1+x2  1+x2
this isinthe formof %+ Py=0Q

this is in the form of %+ Py=0Q

2x 4x?
where P = m,Q =T where P = tanx, Q = sinx
~I.F = elPax #I.F = el Pdx
|.F = el tanxdx — ,logl|secx]|
I.F = ef%dx = plog(1+x?) — { 4 ,2 LF=secx
the solution is y(I.F) = [ Q(I.F)dx + ¢
the solution is y(I.F) = [ Q(I.F)dx + ¢ =y(secx) = [ sinx secxdx
2
oy(1+x2) = [ 222 (1 + x?)dx .
y f1+x2 Qy(secx) — fSIH

cosx

=y(1 + x?) = [ 4x?.dx
Y I =y(secx) = [ tanx dx

2y _ 2
=2y(1+x%) =—+c ~y(secx) = log|secx| + ¢

3
.'.y(1+x2)=%+c

[ Laq Q.No 17 ] [ Laq Q.No 17 ]
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‘4. Solve%—ytanx=exsecx 5. Solve(x+y+1)%=1

SOI:-Z_Z —ytanx = e*secx
Sol: (x +y + 1)%= 1

this is in the form of Dy Py =0
dx dy 1 dx
prateer il AR AR

where P = tanx,Q = e*secx

dx
@E—X—y+1

~1LF = edex .
this is in the form of d—; + Px =Q
I.F = el ~tanxdx — o-log|secx| whereP = -1,0Q =y +1
LF=—— = cosx # LF = elPax
e I.LF=el-1dx = g~
the solution is y(I.F) = [ Q(I.F)dx + ¢ LF=e™
the solution is x(I.F) = [ Q(I.F)dy + ¢
=y(cosx) = [ e* secx.cosx dx =x(e™) = [e™¥(y + Ddy
=y(cosx) = [ e* dx ox(e™)=(y+1) [eVdy

~ [+ eay|dy
=y(cosx) = e* + c.

ox(e™)=—-(y+ VeV — [ 1.%61}/‘

ox(e™)=—(y+1e Y+ [eVdy

o> x(e?)=—-(y+ e +§+ c
x=—=(+1)—1+ce”

X+ y + 2 = ce” which is the required solution.
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“ 6. Solve (1 + y?)dx = (tan" 1y — x)dy "

4 d .
7. Solve cosx d—z + ysinx = sec®x
Sol:

Sol:
1+ y?*dx = (tan"'y — x)dy dy o,
cosx — + ysinx = sec’x

dx _ tan"ly-x

dy  (1+y?) N dy sinx _ sec®x
dx “cosx | cosx
dx x _ tan"ly
dy | (1+y2)  (1+y2 dy 3
y  @+y?)  (A+y?) = —+ y.tanx = sec’x
dx

dx
thisisinth —+ Px =
is Ls in the form of dy+ x=0 this is in the formof %+Py:Q

-1
where P = (1+—1yz)' = (tlm-ll——yg]) where P = tanx, Q = sec*x
e [P ~I.F = el Pdx
~LEF=e X |.F = el tanxdx — ,log|secx|
I.F = efmdy = etan”ly I.F=secx
the solution is y(I.F) = [ Q(I.F)dx + ¢
[F=etan™y =y(secx) = [ sec3x.secxdx

the solution is x(I.F) = [ Q(I.F)dy + ¢
=y(secx) = [ sectxdx

I::>X(etan‘1y) — fetan‘ly tan‘lyd

) (a+y?) =y(secx) = [(1 + tan®x) sec?xdx
1, — _

lettan"y=t= T dy =dt

E>X(etan—ly) = [et.t.de let tanx =t = sec®xdx = dt

— 2
I::>X(etan‘1y) — et(et —1+c ':>y(secx) = f(l +t°)dt

3
I::>X(e,tan‘1 y) — etan‘ly(etan‘ly _ 1) +c ~y(secx) =t + ey +c

tan3x
3

~y(secx) = tanx + +c
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i Solvexlogx%+y =2logx
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