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10.

11.
12.
13.

14.

15.

16.

17.

SECTION-A
Answer ALL the following VSAQ: 10 x 2 =20
Find the centre and radius of the circle x2 + y2 + 2ax — 2by + b2 = 0.
Find the equation of the tangent at (-1, 1) of the circle X2 + y2 —6x+t4y—-12=0
Find the equation of the radical axis of the circles x2 + y2 —2x — 4y — 1 = 0, x2 + y2—4x—6y+5=0

Find the coordinates of the points on the parabola y2 = 8x whose focal distance is 10.

1 1
If e, e are the eccentricities of a hyperbola and its conjugate hyperbola, prove that Z +¥ =1
Evaluate jseczx cosec’xdx on 1< R \({ nm:ne Z}uU {(2n + 1)%;n € ZH

2 3
Evaluate J.1+—Xxgdx on R.

a dx
Evaluate JO)(Z—-i-af

Find ff cos? x dx

6/5

Find the order and degree of [d )2/ (33:) ] =6y

SECTION-B
Answer any FIVE of the following SAQs: 5x4=20
If the length of the tangent from (2, 5) to the circle X2+ y2 —5x + 4y +k=0is+/37 then find k.
Find the radical centre of the circles x2 +y2 —4x — 6y +5=0,x2 +y2—2x —4y — 1 =0,x2 +y2 —6x—2y =0

Find the eccentricity of the ellipse (in standard form), if its length of the latus rectum is equal to
half of its major axis.

Find the condition for the line x cos a +y sin a = p to be a tangent to the ellipse —- +§ =1
a

Find the centre, foci, eccentricity, equation of the directrices, length of the latus rectum of the
hyperbola 16y2 — 9x2 = 144.

Evaluate'[ Md
0 s8n X+COS X

Solve y(1 +x)dx +x(1 +y)dy=0
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18.

19.

20.

21.

22.

23.

24.

1.

SECTION-C
Answer any FIVE of the following LAQs: 5x7=35

Find the equation of the circle which passes through (4, 1), (6, 5) and having the centre on
4x +3y-24=0.

Show that x2 + y2 —6x—9y+13=0, X2+ y2 —2x — 16y = 0 touch each other. Find the point of contact and
the equation of common tangent at their point of contact.

Derive the equation of the parabola in Standard form.

x+1
Evaluate .[m dx

Obtain reduction formula for J.Si Nn" X dX for an integer n = 2 and hence deduce J.Si n* x dx

Evaluate J? log(1+ tan x)dx

Solve (X2 + y2) dx=2xydy
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Sol:

SECTION-A

Find the centre and radius of the circle x2+y2+2ax—2by+b2=0.

Comparing with the given equation with X2+y2+2 gx+2fy+c=0 we get
g=a, f=-band c=0b2.. Centre C(—g,—f) = (—a, b)

Radiusr:\/gz+f2—c::\/a2+b2—b2 =\/a_2=a

Sol:

Find the equation of the tangent at (-1, 1) on X2 + y2 —6x + 4y — 12 = 0.

Given point P(x,y) =(~1,1) and circle S=x>+y?—6x+4y—12=0 = g=-3,f=2,c=-12
.. The equation of the tangent at (~1,1) on S=0 is S1=0

= XXty ytg(x; )y ty)tc=0

= —1(x)+1(y)-3(-1+x)+2(1+y)-12=0

= 4x+3y-7=0

= 4x-3y+7=0

Find the equation of the radical axis of x2 +y2—2x—4y—1=0,x2+y2 —4x—6y +5=0
Let S =x2+y2-2x—4y—1=0 and S' = x2+y2—4x—6y+5 =0

Radical axis is given by S—S'=0

= (x2+y22x—-4y—1 ) x2+y2—4x—6y+5)=0

= 2x+4x—4y+6y—1-5=0 =2x + 2y —6 =0
=2x+ty-3)=0 = x +y -3 =0.

Sol:

Find the coordinates of the point on parabola y2=8x, whose focal distance is 10.
Given parabolais y2=8x =4a=8 =a=2

Given focal distance SP =10

Formula: Focal distance SP = x+a

=x;+2=10 = x;=8.

But, 2 =8x; = y? =8(8) = y; =48

s P(xp,yp) = (8, £8)
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5. If e.e; are the eccentricities of a hyperbola and its conjugate hyperbola, then prove
1 1
that > +7 =1
e e
X2 y2
Sol: e, e are the eccentricities of the hyperbola S= 5= 1 and its conjugate hyperbola.
a“ b
2 2 2 2
Then, e:\/al +2b ,elz\/a +2b
a b
A1 v atip®
&€ & a’+b® a+b®> a’+b?
6. Evaluate Jsec?x.csc2xdx
Sol:  [sec? x.csc? xdx =J% dx
COS” XSin“ x
sin® X + cos? X
:J—de
cos? xsin® x
1 1
= + dx
(coszx sinzx)
= J(sec? x + csc? x)dx
= Jsec? xdx + ] csc? xdx
=tanx—cotx+c
o3
7. Evaluate I 8dx.
1+X
3 34 _ L
Sol: Putx?=t = 4x°dx=dt = 2x dx=§dt
2x3 2x3 1pd 1 1 14
.-.I:J 8dx:J 42dx:—f—2:—Tm hyc==Tan W% +c
1+x 1+ (x) 2J14t2 2 2
a
dx
8. Evaluate jﬁ
o X +a
2 o 1 x\[* 1 1l n s
Sol:  |= Jﬁz[—ten_l = ] =_[tan—1(1)—tan—1(0)] =—[——o]=—
ox“+a” |a ajly a al4 4a
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Sol :

/2
Evaluate j costx dx

0
When n is odd,

/2
I cos" xdx =

0

/2
T eostxa - OOOWE ) 256
0

anEmOG©E - 693

(n-H(n-3)...2 1
n(n-2)... 3

10.

Sol:

6
2 37s
Find the order and degree of the differential equation [d;’ +(dlj ]5 =6y
dx dx

dx2 dx
. o d¥y
Here, the highest order derivative is d_z .. order =2
X
d2

The exponent of d_2 is 1 .. degree = 1
X

?y (V] d?y (dy Y . s
Given D.E is dx_2+(&) =6y 2—+(—) = (6y)
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11.

Sol:

[

SECTION-B

Find the value of k if the length of the tangent from (2,5) to x2+y2—5x+4y+k=0
is /37.

Length of the tangent from (2, 5) to

S=x2+y2—5x+4y+k=0is @:ﬁ;

On squaring both sides, we get Sj; =37

= (2)%+5%-5(2) + 4(5) + k =37

=4+25-10+20+k =37
=39+k=37T=k=-2

12.

Sol:

Find the radical centre of the circles x2 + y2 — 4x — 6y + 5 =0,x2 + y2 - 2x — 4y -1 =

0, x>+ y2 — 6x — 2y = 0.

The given circles are

S=x2+y2—4x—6y+5=0,

S'=x2+y2-2x—4y—1=0,

S"=x2+y2—6x—2y=0

One radical axisis S —S'=0

= (—4x+2x) + (-6y+4y) +(5+1)=0

=-2x—-2y+6=0=>-2(x+y-3)=0

= x+ty—=3=0 ... (1)

Another radical axisis S —S" =0

= (—4x + 6x) + (—6y +2y)+5=0

=2x—4y+5=0 ... (2)

Now, (1) x2=2x+2y—6=0 ....(3)

B)-2)=6y-11=0= y=11/6
1_18-11_7

F 1), x=3-y =3—-"F=——
rom(1), x =3—y 5 5 5

.. the radical centre is (7/6, 11/6)

13.

Sol:

Find the eccentricity of the ellipse, in standard form, if its length of the latus rectum
is equal to half of its major axis.

1 . .
Given that Length of Latus rectum = E(Iength of major axis)

2
=2 _Logm2n2=a?
a 2

Now, b2 = a%(1-e2)= 2b%(1-¢2) =1-€° = % —e?= % —=e=

S
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2 2
14. Find the condition for the line xcosa+ysina = p to be a tangent to the ellipse X—Z + yz 1.
a“ b
2 2
Sol:  The tangential condition for the line Ix+my+n = 0 and the ellipse X—2 + y_2 =1isn?=a’/+b*m?
a“ b
The given line is X coso. +y sino = p
= [ = cos0, m = sino, n = —p
a’l+b’m? = n?
= a’cos’o. + b’sin’0 = p?
15. Find the centre, eccentricity, foci, length of latus rectum and equations of the
directrices of the Hyperbola 16y2—9x2=144,
Sol:  Given hyperbola is 16y2-9x2=144
2 2 2
LSO A S S A
144 144 9 16 16 9
Here, a2=16, b2=9
i)  Centre C=(0,0)
B e- a2+ 16+9_\/§_§
1 2 Vo9 Vo 3
iii) Foci= (0, +be) = (0, £3(5/3)) = (0,£5)
. b 3 9
iv) Equation of directrices is y=t— S y=t—=y=+=
e 2 5
3
v) Length of latusrectum=— _2A9 _2
b 3 3
/2
SIN™X X
16. Evaluate I 400$d
5 Sin®x +cos’x
Sol: We know | 000 = [ (a0
0 0
| _”jzsm X —Cos% X
! S x+ ool x (1);
n/ZSinZ(TC—X) COSZ(—X)
- J 2 2 cos X —sin?x
0 sin®[ X —x |+cos® '[ cos’x+sin®x T 2)
0
2 2
/2
Adding (1) and (2) we get 2= _[ 2 ax=0  ..1=0
cos’x+snx
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17. Solve y(1 +x) dx + x(1 +y) dy =0
Sol:  GivenD.Eisy(l1 +x)dx+x(1 +y)dy=0
= xX(1 +y)dy=—y(l +x)dx

L Qeudy (e ((ey)dy e, j[hl)dy:_ j(1+1)dx
y X Yy X y X

=logyty=-logx —x+c= y+x+logy+logx= ¢

.. The solution is y +x + log(yx) =c
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18.

Sol:

Ly,
SECTION-C

Find the equation of the circle passing through (4,1) (6,5) and having the centre
on the line 4x+3y—24=0

LetA=(4,1),B=(6,5).

We take S(x7,y;) as the centre of the circle

= SA =SB = SA2=SB2.

= (X~ (y1-1)? = (x-6)> + (y;-5)?
:>(}«f/—8x1+16)+(yf—2y1+1) =(/f—12x1+36)+(y11—10y1+25)
= 17-8x;-2y;=61-12x,-10y,

= 17-8x;-2y,—61+12x,+10y,=0

= 4x;+8y;—44=0..... (1)

But centre (x1,y) lies on 4x+3y—24=0

= 4x,13y;24=0 ........... (2)

(2)«(1) = -5y 120=0 = 5y;=20 = y,;=4

From (2), 4x;+3(4)-24=0 = 4x,—-12=0

= 4x=12 = x;=3

.~.Centre of the circle S(x;,y;) = (3,4). Also, we have A=(4,1)
So, radius r=SA=> r2=SA2.

17 =(3-4)%+(4-1)?=1+9=10

.. Circle with centre (3,4) and r2=10 is

(x-3)2+(y—4)2=10

= (x24+9-6x)+H(y2+16-8y)=10

= x2+y2—6x-8y+15=0
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19.

Sol:

Show that the circles

x2+y2—6x—9y+13=0, x2+y2—2x—16y=0 touch each other. Find the point of contact
and the equation of the common tangent at that point.

First circle is S=x2+y2 — 6x — 9y + 13 =0
Centre C;=(3,9/2),

2
/ 9 81
ius =32+ 2 | —13= 9+ 2213
radius ' [2) 2
_ [36+81-52 65 /65
4 4 2

Second circle is S' = x2+y2-2x—16y=0
Centre C,=(1, 8),

radius T =V12 +8% -0 =+/1+64 = /65

a2 (9 Y |2 (9-16Y
cicsm 607+ 3-8 = 242

\/4 49 _ \/16+49_ 65 /65

4 4 N4 2

Also, b —n =

=C,Cy
". The circles touch each other internally.
Now, rl:rz_)%)/% —1 1:2
So, the point of contact P divides the join of C(3,9/2), C,(1,8) externally in the ratio 1:2

o9
P:[](l)—2(3) 18) 2(2)}(5’1)

1-2 ' 1-2

The equation of the common tangent to the circles S =0 and S' = 0 at the point of contact is
given by S—-S'=0

= (8 +yf —x-9y+13—(& +)f ~2x-18)=0

= —4x+7y+13=0
= 4x—Ty—13=0
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20.

Sol:

(S

Derive the standard form of the parabola.
Let S be the focus and L = 0 be the directrix of the parabola.
Let Z be the projection of S on to the directrix

Let A be the mid point of SZ

SA
= SA=AZ = N 1
= A is a point on the parabola.
Take AS, the principle axis of the parabola as X-axis and
the line perpendicular to AS through A as the Y-axis = A = (0, 0)
Let AS=a= S =(a, 0), Z=(—a,0)
= the equation of the directrix is x = —a = x+a=0
Let P(x;, y;) be any point on the parabola.
N be the projection of P on to the Y-axis.

M be the projection of P on to the directrix.

Here PM=PN+NM=x+a (PN = x —coordinateof Pand NM = AZ=AS=a)
Now, by the focus directrix property of the parabola,

we have 5—;:1:@: PM = SP? = PM?

= (xp—8)% +(y1 - 0)? = (x +a)?
= yf=(xg+8)% - (x, - a)°

= y? = dax, [+ (a+b)? — (a—b)? = 4ab]

. The equation of locus of P(x,y;) is y?=4ax
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X+1

Evaluate J.Z—dx

21.
X<+ 3x+12

Sol:

1
Putting A = >

S e

X+1
+3x+12

d
Let x+1:Ad—X (x2+3x+12) + B

Z_Jm

....... @)

o x+1=A(2x+3)+B = x+1=2Ax+(3A+B)
Equating the coefficients of 'x', we get 2A=1 = A=1/2

Equating the constant terms, we get 3A+B=1 = B=1-3A=1-

(x + 3X +12)
x +3x+12
dx

=Elog‘x2 +3x +12‘ —EJ‘

N

G

2

Iog‘x + 3X +12‘ ———Tan

7 J39

%Iog‘x2 + 3X +12‘ —iTan‘1

/39

3
1 X+

/39
2

&

/39

2

2 l+¢

+3)
+cC

g1
2 7P

-1 1d,»
B=—1ind X+1=——-(X"+3x+12)—=
5 in (i), we get Nr. > dX( ) >

__.[ 2

+3x+12

3 2
'.'x2+3x+12=x2+3x+(5) —(

2 2
= x?+3x+ 3 —2+12= x+§ -
2 4 2 4

3¢ 39
=[x+=| +—
2 4

dx 1. 11X

==Tan ~—

J‘x2+az a a

2
§) +12
2

9+48
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22.

Sol:

(S g

Evaluate the reduction formula for I = fsin"xdx and hence find [sin#xdx

Given In=f sinMxdx=]! sinn_lx(sinx)dx.
We take First function u=sin®!x and
Second function v=sinx = [ v = —cosx
From By parts rule, we have
L,= sin®1x (—cosx)
—J(n—l)sinn_zx cosX (—cosx)dx
1

n—2

=—sin" Ixcosx+(n—1)[sin™ 2xcos?xdx

=—sin™ Ixcosx+(n-1)fsin®2x(1-sin?x)dx

=—sin"1x cosx

+(n=D[sin" 2 xdx — [sin" xdx]

=—sin"xcosx+(N-1[1_o—1p]

I, =—sin"xcosx +(n-1)l,_»— (=D,

=—sin"xcosx +(N—-1)l,_,—nl, +1,

= nl, =—sn"txcosx+ (-, » + -

—sn™txcosx (n-1
=l,= +

n n

)I fo D)

Put n=4, 2,0 successively in (1), we get

sin3xcosx 3
|4 =—T+Z|2

4 4

+—|o

_sin3xcosx 3[_sinxcosx 1 ]
2 2

3xcosx 3

-sin , 3
= ——=sinxcosx +—lg
4 8 8

snexcosx 3. 3
=——  —9NXCOSX+—X+C
4 8 8
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23.  Evaluate I log(1+ tan x)dx
0

a a
Sol:  We know jf (x)dx = Jf (a—x)dx
0 0
/4
ol= J log(1+ tanx)dx
0

/4 r -
= J log 1+tan(——x)]dx
0 i 4

/4 tanﬁ—tanx
= f log 1+4—7c dx
0 1+tanztanx

/4
= '[ log| 1+
0

1-tanx
dx
1+tanx)

i (HMJF:L_W)dx

- 'i log 1+tanx

/4 2
= J' Iog( )dx
1+tanx

/4
= j [log2—log(1+ tanx)dx
0

/4 /4
=log2 J ldx — J' log(1+ tanx) dx
0 0

m/4

o |

=log2[x]

.y =(g)(I092)

_ T .
=Il+1 _(IogZ)(4):> 2l (4)0092)




MATHS 2B
K MATHS /15

TG-IPE 2026 SOLVED PAPER

24.

Sol:

Solve (x2+y2)dx=2xydy

Given D.E is (x? + y?)dx = 2xydy -

& XY
™ xy
(1) is a homogeneous D.E
Put y—vx:>ﬂ—v+xd—V
" dx dx
2 2
(1):>V+Xd_vzﬂ
dx 2x(vx)

B x2 +v2x2 B )/(1+v2) _1+v2

2x°v 2)/\, 2v

dv  1+v2
X—= -

dx 2v

_1+v2—2v2_1—v2
2V 2V

dv  1-v2 2v dx
X —= = dv=—

dx 2v 1-v2 X
S gy =™

1-v?2 X
VAL

1-v X

= —log(1l- v2) =logx+logc
= logx +log(1— v2) =logc

= log(x(L- v?)) =logc = x(1-v?) =c

2 .2
:x[u}zc:xz_yzzcx,

Pl

.. The solution is x2—y2 = ¢cx
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