PN
o W,
]

Previous IPE 5.

Sl S
R\ R
'y
Lo A
4
r i
[~ ,;“—,-_}‘.——
[ -«

TV :11]-2023 (TS)




Y MATHS 2B Mo 1 TS-IPE 2023 SOLVED PAPER

2

—_
PREVIOUS PAPERS

IPE: MARCGH-2023(T3)

Time : 3 Hours MATHS-2B Max.Marks : 75
SECTION-A
I. Answer ALL the following VSAQ: 10 x2=20
1. Find the equation of the circle centre (—1,2) and radius 5.
2. Find the equation of the normal at P=(3, 5) of the circle S= x>+ y2 -10x-2y+6=0
3. Find the equation of the radical axis of x2+y2—3x—4y+5=0,3(x2+y2)~Tx+8y—11=0
4. Find the coordinates of the point on the parabola y2=8x, whose focal distance is 10.
5. Find the value of k if 3x—4y+k=0 is a tangent to the hyperbola x2—4y2=5.
8
X
6. Evaluate J.\/l-COSZX dx 7. Evaluate I—m dx
1+Xx
3 /2
8. Evaluate I 2Xd)2( 9. Find ,[ cos® xdx.
5 1+x
2
10. Find the order and degree of the differential equatlon[d y] - 3(%) —e¥=4
X
SECTION-B
II. Answer any FIVE of the following SAQs: 5x 4=20
11.  Find the length of the chord formed by x2 + y2 = a2 on the line xcoso. + ysin o0 = p.
12.  Find the equation of the circle which cut orthogonally the circle x2 + y2 — 4x + 2y — 7 = 0 and
having the centre at (2, 3).
13. Find the eccentricity, coordinates of foci, Length of latus rectum and equations of directrices of
the ellipse 9x2 +16y2—36x +32y —92=0. y
14. Find the condition for the line /x + my +n =0 to be a tangent to the ellipse x_2 + =1
15. Find the equations of the tangents to the hyperbola 3x2 - 4y2 =12, whlclﬂ are (i) parallel and
(i) perpendicular to the line y = x—7
/2 5
+
16. Evaluate .[ Lxsd 17. Solve &ty
o sin Sx +cos x dx xy+x
SECTION-C
III. Answer any FIVE of the following LAQs: 5x 7=35
18.  Find the equation of the circle passing through the points (3,4), (3,2) and (1,4).
19. Find the equation of the circle with centre (-2, 3) cutting a chord length 2 units on 3x+4y +4 =0
20. Show that the equation of the parabola in the standard form is y2 = 4ax.
.[ dx
21. Evaluate Im 22. Evaluate XX+ D)X+ 2)
n/3 \/—
23. Evaluate S
I o VSinx ++/co
24. Solve the dlfferentlal equatlon (*+y?)dy=2xydx
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SECTION-A

1. Find the equation of the circle centre (—1,2) and radius 5.

Sol:  Given centre C=(a,b) = (-1, 2) and radiusr =5
Equation of the circle is (x—a)2+(y—b)2=r2 =(x + 1)2 + (y — 2)2 = 52

SX2H2X T D) H(y2 -4y +4)=25=>x2+y2 +2x—4y -20=0
y Y y Y

2. Find the equation of normal at P(3,5) on the circle x2+y2—10x—2y+6 =0
Sol:  Given point P(x1,y1)=(3,5) and circle is x2+y2—10x—2y+6 =0. Its centre C=(-g,—)= (5, 1)

Slope of the normal through P(3,5) and C(5,1) is

m=J1—Y2 5-1 4

X1—Xp 3-5 -2

.. Equation of the normal passing through (3,5) with slope -2 is (y—y)=m(x—X;)

= y-5=-2(x-3) =>y-5=-2x+6 = 2x+y-11=0

3. Find the equation of the radical axis of x2+y2-3x—4y+5=0, 3(x2+y2)-7x+8y+11 =0

2 7.8 11
+y —=X+=-y+—=0
Y 3 3y 3

Sol:  The general forms of the given circlesS=x2+y2-3x—4y+5=0 & S'= x?

Now the equation of radical axis of the given circlesis S —S'=0

7 8 11 2 20 4
“B3+—=|X+|4-—=|y+|5-=|=0=| = [X——y+==0 — ox_ -
:>[ 3J ( 3jy ( 3] ( 3) 3y 3~ 0= 2x—20y+4=0

= x+10y—2=0
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4.

Sol:

[ 2 1
—_
Find the coordinates of the point on parabola y2=8x, whose focal distance is 10.
Given parabola is y2=8x => 4a=8 => a=2

Given focal distance SP=10

Formula: Focal distance SP=x+a =x+2=10 = x;=8.

But,yf =8x; = yf =8(8) = y; = +8

P(Xl’yl): (8, :|:8)

Sol:

Find the value of k if 3x—4y+k=0 is a tangent to the hyperbola x2—4y2=5,

2 2 2 2
Given hyperbola X2 — 4y2 =5=> XA =l=> L A 1 = a?=5 and b2=5/4
5 5 5 5/4

Comparing 3x—4y+k=0 with /x+my+n=0, we get /=3, m=—4, n=k
Tangential condition: 2 — 332 _p?m2,

~ ()2 =5(?) —%(—4)2 45-20=25

~k?=25= k=15

Try this:Reduce 3x—4y+k=0 into the form y=mx+c and apply the condition c?=a?m2—b?2

Sol:

Evaluate J\/l—COSZX dx
| = J\/l—cost dx = J\/zsinzx dx =\/§.[sinxdx=—\/§cosx+c

Sol:

8
dx

Evaluate _[1 N X18

1
Put x°=t = 9x8dx=dt = x8dx = §dt

8 8
x°dx x~dx 1, dt 1 _ 1. 1,9
= =— ==Tan t+c==Tan1(x%)+c
j1+ x18 I1+ x%)? 9 J‘1+ 2 9 9 %)
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3
2xdx
8. Evaluate J. 5
21+x

3
Sol:  [2X _{iog|1+x? [§ =log|1+ 3| -log |1+ 22 |
51+X

=Iog10—1095:|og%§=4092

/2

9. Find j cosPx dx
0

/2 8 /2
— n
Sol: Joosxdx= [cos"dx— | — 1 —(n=8) Even
0 0
/2
.:J1m§xdx:(ﬂi%%mzzzx§x§xlxﬁzgﬁ
0 n 8 6 4 2 2 25
2
dy )" () k.
10. Find the order and degree of the differential equation d? -3 dx -e =4

2
d3
Sol:  Inthe given D.E, highest derivative is (d—gj
X

.. For the given D.E, order =3 and degree =exponent =2
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11.

Sol:

6 |
L
SECTION-B

Find the length of the chord formed by x2+y2 =a2 on the line xcosa +ysina = p.
Given circle is x2+y2 =a2

Its centre C= (0,0) and radius r = a

We see that the given line xcosa +ysino = p is in the normal form.

Hence the perpendicular distance from (0,0) to the line is p.

.. Length of the chord = 2\/r2 - p2 = 2\/a2 - p2

12.

Sol :

Find the equation of the circle which cut orthogonally the circle x*+y2—4x+2y—7=0

and having the centre at (2,3).

The equation of the required circle is taken as S=x%+y2+2gx+2fy+c=0.....(1)
Given that centre of S =0 is C(-g, ) =(2,3) > g=-2,f=-3

S=0 is orthogonal to x?+y?—4x+2y—7=0

s 2gg'H2ff=ct+c' =2g(-2)2f(1)=c— 7 = —4g+2f=c-7

Now Substituting g =-2, f=-3 in the above equation we get

= —4(-2)+2(-3)=c-T=>c=8-6+t7=9

Substituting g =-2, f=-3, ¢ =9 in (1) we get the equation of the required circle as

X2y 22(-2)x+2(-3)y+9=0 =x2+y2—4x—6y+9 =0
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13.  Find the eccentricity, coordinates of foci, length of latus rectum and equations of
directrices of the ellipse 9x2+16y2—36x+32y—92=0.
Sol:  Given ellipse is 9x2+16y2—36x+32y-92=0=>(9x2-36x)+(16y2+32y)=92
—=9(x2—4x+4)+16(y2+2y+1) = 92+36+16=9(x—2)2+16(y+1)2 = 144
x-2° By+D*_,_ x=2° (y-(D)*_
= + =1= + =1
144 144 16 9
— 2 [—
Comparing with (x 2h) + 4 bzk ) 1, we get a2=16, b2=9 =a=4, b=3 =a>b.
a
Hence the ellipse is horizontal. Also (h,k) =(2,—1)
. a®-p® [16-9 7
D"z Vs e
a
7
(ii) Foci = (htae k) = (2% % ~D=(2+7,-1)
202 2(9) 9
(ii1) Length of latus rectum = ——= 2
(iv) Equations of directrices x = h+ E = 4— = 2J7£1 : J7x = (27 +16)
NN
¥2 2
14.  Find the condition for the line /x+my+n=0 to be a tangent to the ellipse— + b_2 =1
a
X2 2
Sol:

Let Ix+tmy+n=0 be the tangent at P(6) =(acos0, bsin0) on the ellipse — + ? =1
a

XCcosO ysind
T

Comparing the above equation with /x+my =-n, we get

=1

*. Equation of the tangent at P(0) is

cosO sno -1 a . —bm
— = —=—_-=c00S0=——,5N0=——
a bm n n n

Now cos20 + sin20 =1

al?  b’m? 22,2 2 2
-—+ =l=a’l“+b“m“=n
n2 n2
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15.  Find the equations of the tangents to the hyperbola 3x2—4y2 =12 which are

(a) Parallel (b) Perpendicular to the line y =x-7

: x* y? 2 2

Sol:  Given hyperbolais 3x2—4y2=12= VI 1= a=4,b"=3

Slope of the given line y =x—7 ism =1

= Slope of its perpendicular is —1

Formula:

Tangent with slope m is y = mx ++a?m? — b?

(i) Parallel tangent with slope m=1 is y=1Xx, [4(1)2 —3=x+1

=>X-yx1=0

(i))Perpendicular tangent with slope m=-11is y = (~1)x =+ 4 /4(1)2 —_3=—_x+1

=>X+y+1=0

/2
S n X
—d
16. Evaluate j 5 X
0 sin X + COS™X
a a

Sol:  We know If (x)dx = J'f (a—x)dx

0 0
T
"/f sin®x " n/jz cos® (2 - X)
= G 5 N 1 = dx
sin® X + cos” X
0 0 sin5(n—x)+c035(n—x)
/2 . 5 2 2
sin® xdx

= | —m—m ... 2
(')[ Sin° x + cos® x

Adding (1) and (2), we get

n/2 P— -
= [1ox=[x]§?=>-0== sa=ltos
2 2

Ism x+cos X
o sin® x + cos® x o 2

NG
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17. Solve ﬂ “Xry
dx xy+Xx

Sol: Gi D.Eis —
’ ven s dx xy+x dx x(y+) y

L0 g R R B

=y+logy=x+logx +logc = y-x= logc+logx —logy

dyzxy+y:>ﬂ=y(x+1):y+1dy=x:(r1dx

:y—x—loge(zj
y

x X
.. The solution is 4 27




[10 1
1 10 f

SECTION-C
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18. Find the equation of the circle passing through the points (3.4), (3,2) and (1,4).

Sol: LetA=(3,4),B=(3,2),C=(1,4)
We take S(x1,y1) as the centre of the circle=> SA=SB=SC

Now, SA=SB = SA2=SB? = 77+ (y1 -2 = (=3 +(y1-2)°
= 4= 0127

= (14 =*(y;-2)

= (=4 =172) (on) (=4 =~ (1-2)

Now y|—4=—(y;—2)=—-y+2

Also, SA = SC = SA2 = S(C?

= (=97 + (=7 =(q-D2+ (=)
= (1372 = (x,-1)2

= (x,-3) = £(x,-1)

= (x;-3) = (x1=1) (or) (x1-3) = — (x;-1)
Now x;— 3 =—(x1—1) =—x;+1
S2X=4=> X1 =2 o 2)

From (1) & (2) we get

Centre of the circle S(x;,y1) = (2,3).
Also, we have A=(3,4)

So, radius r = SA = r2 =SA?
r?=(2-32+(3-4)>%=1+1=2

. Circle with centre (2, 3) and r2=2 is (x- 2)2 +(y- 3)2 =2
:(x2—4x+4)+(y2—6y+9)=2

:x2+y2—4x—6y+11=0
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19. Find the equation of the circle with centre (-2,3) cutting a chord length 2 units on

3x+4y+4=0
Sol:  Perpendicular distance from the centre (—2,3) to the line 3x+4y+4=0is p=W e =2
J9+16 )

Given that Length of the chord is 2 = 2 r?-p®=2
= r2—pz=1:>r2—p2=1:>r2—22=1:>r2=1.|.4=5

.. equation of the circle with centre (-2, 3) and r2=5 is (x+2)2+(y—-3)?=5

= (X2 +4x+4)+H(y2—6y+9) =5 => x2+y2+4x—6y+8=0




M2 ]

% MATHS 2B
( ) Bl 4

TS-IPE 2023 SOLVED PAPER

20.  Show that the equation of the parabola in the standard form is y2 = 4ax.
A:  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 Yeaxis
P
Let A be the mid point of SZ MF N
SA
= SA=AZ = = 1 z| A% S@0)  X-axis
=0

= Ais 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(x4,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=2a)
Now, by the focus directrix property of the parabola,

we have If—l\::l:SP:PM — SP? = PM2

= (xg—2)? +(y1~0)% = (x +a)?
= yf = (xg +8)% ~ (¥ - a)?

= y? = dax, [+ (a+b)? - (a— b)? = 4ab]

.. The equation of locus of P(xy,y;) is y2=4ax
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21 Evaluat J.L
’ vate )51 4cos2x
1-t2 dt
Sol:  Put tanx=t = 0052x =—— and dx = ——
1+t 1+t
)
2
= [ a - =3Tan‘1(£J+c=le‘1(ta”X]+c
1-t2) 51+t?)+401-1t?) "t?+9 3 3 3
5+4 5
1+t
dx
22. Evaluate _[m
1 AL B L C AX+D(X+2)+b(x)(X +2) + CO)(x+1)
Sol:  Let x(x+1)(x+2) x Xx+1 X+2 X(X + (X +2)

SAX+D(X+2)+b(X)(Xx+2)+C(X)(x+D) =1.....(1)
Putting x =0 in (1), we get A(1)(2) + B(0) + C(0)=1 = A=1/2
Putting x = -1 in (1), we get A(0) + B(-1)(-1+2) +C(0)=1= -B =1 =B=-1

Putting x = 2 in (1), we get A(0) + B(0) + C(-2)(-2+1)=1 = C = 1/2

-fxx+ X+2 :_-[ -[x+1 +§-[XT2dX
(x+D(x+2)

=%Iog|x|—Iog|(x+1)|+%log|x+2|+c
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”]‘3 \/SI nx
23. Evaluate \/7
SINX ++/COSX

Sol:  We know jff (X)dx = ff (a+b-x)dx

sinf £+ X _x
/3 n/3 6 3

dx
I\/smx+\/cosx ;[6 E T W

. T
snf ——X
/3 (2 ) /3 /—COSX
== _[ dx = j

__JeOSX gy
ﬂ/ﬁ\/sin[;—x}r\/cos[;—x) g /cosx ++/sinx

Now, | 1| = I Vsinx J- Jcosx
e NsSinx ++/co sx \/smx+\/cosx

sinx +\/COSX /3 T T s T
—_— 1dx =[x =376 52" 5
/J.G sinx +\/cosx j ]

=2= n/6 sjl_lz
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24.

Sol:

Solve (x2+y2)dx=2xydy

dy x?+
Given D.Eis (X +y?)dx = 2xydy = — y_ X Iy . (@) . This is a homogeneous D.E
dx  2xy
dy dv
=VX=>—=V+X—
Put Y i i
From (1), v+de X + (vx)? _X +v2x2 )/Z(l-f-v ) _ 1+ v2
dx - 2x(vx) 2x%v 2xZv 2v
dv 1+v 1+v2—2v2 1-V2
= X— —V= —
dx  2v 2V v
2 _
dv_1-v jzv_d‘;:d_X:ijd\; _ X g 2vd;/: dx
d 2v 1-ve X 1-v X 1—v x

=-log1- v2) =logx +logc=logx +log(1- v2) =logc

= log(x(L- v?)) =logc=> x(1-v?) =c = x{l—

=c=>x%-y? =cx

2 2 2 2
A

.. The solution is x2—y2 = ¢x

& 'c'is modified accordingly.
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