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AP Intermediate 2nd Year
Question Paper Maths IIB

COORDINATE GEOMETRY AND CALCULUS.

TIME: 3hrs Max. Marks.75
Note: This question paper consists of three sections A, B and C.
SECTION -A

Very Short Answer Type Questions. 10 X 2 =20

1. If x> + y* + 2gx + 2fy = 0 represents a circle with centre ( -4, -3) then find g, f and the

radius of the circle.

2. Find the external centre of similitude of the circlésyk — 2x — 6y + 9 = 0 and
X2+y? =4

3. Find the equation of the parabola whose focus is s(1, —7) and vertex is A(1, —2).

4. If the lines 3x — 4y = 12 and 3x + 4y = 12 meets on a hyperbola S = 0 then find the
eccentricity of the hyperbola S = 0.

5. If the length of the tangent from (5, 4) to the circferX¥? *2ky = 0 is 1 then find k.

X

I/erx onR.
6. Evaluate’ €' +1

v J'(tan X+ logsecx)é dxon ((Zn—ljn{ 2n+—1jn] nlZ
- Evaluate 2 2
™2 cosx
8. - dX
Evaluate_;,1+€
/2

Q. jcos7 XCsirf xdx

Evaluate {
10. Find the general solution 92:15—/ :Q.

X X
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SECTION-B
Short Answer Type Questions.
Answer Any Five Of The Following 5X4=20

11. Show that the circles&y” — 6x - 2y +1 = 0; %y + 2x - 8y + 13 = 0 Touch each
other. Find the point of contact and the equation of the common tangent at their point of

contact.

12. Show that the common chord of the circles
X% +y? — 6x — 4y + 9 = 0 and™ y* — 8x — 6y + 23 = 0 is the diameter of the second

circle also and find its length.

13. Find the length of major axis, minor axis, latus rectum, eccentricity, coordinates of

the centre, foci and equations of directrices of the ellipse+ #—8x + 2y + 1 =0

2 2

14. If the normal at one end of a latus rectum of the eIIffszsey =
a

7 =1 passes through

one end of the minor axis, then show tHat & = 1.

2 2
15. The point of intersection of two perpendicular tangents to the hype)él'z}mggzl
a

lies on the circle®+ y* = & — i

T 17-x

17 2x+y+ 1D)dx + (4x+ 2y —1)dy =0
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SECTION-C
Long Answer Type Questions.
Answer Any Five of the Following 5X7=35

18. Find the equation of circle passing through each of the following three points.
19. Find the equation of circle which cuts the following circles orthogonally.
X+ +2x+4y+1=0, 5+ 2y +6x+8y—3=0%+y —2x+6y—3=0.

20. Prove that the area of the triangle inscribed in the parabsldax is
Sil (V1= ¥2)(Y,—Y2)(Ys—Y,) |SQ. units whereyy y,, ys are the ordinates of its vertices.
a

2X
1-x

21. Evaluate] tan‘1£ jdx onIOR\ (-1, 1).

2

.[ dx

22 7 3ceXx+4sinxt+ 6

w4
23. j
0

sin X+ cos X «
9+16sin 2Xx

24. Find the equation of a curve whose gradien?;i—coszi, where x >0,y >0
X X X

and which passes through the pointr¢4,).
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lIB Maths paperl Solutions

1. 1f x?+y* + 2gx + 2fy = 0 represents a circle with centre (-4, -3) then find g, f

and the radius of the circle.

Sol.C = (-g, -f)
C=(-4,-3)
Og=41f=3
Radius 5/g2 + f2— ¢
=V16 -9
= 5 units

2. Find the external centre of similitude of the circles 3%y* — 2x — 6y + 9 = 0 and
X2+y? = 4

Sol. S=x*+y? —2x — 6y + 9 = @entre G(1,3), i=v1+9 —9 =1land

S'=xX+y?’=4 centres, (0,0), b= 2

The external centre of imilitude divides the line of centrgS,@xternally in the ratio

rh:rn=1:2

2.1-10 2.3—10)

Co-ordinates of E ar ,
2—1 2-1

= (E E) = (2,6)

1’1
3. Find the equation of the parabola whose focus is s(1, —7) and vertex is A(1, —2).
Sol.
Focus s = (1, -7), vertex A(1, -2)
h=1,k=-2,a=-2+7=5
since x coordinates of S and A are equal, axis of the parabola is parallel to y-axis.

And the y coordinate of S is less than that of A, therefore the parabola is a down ward

parabola.
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Let equation of the parabola be
(x — hf = -4a(y — k)
(x — 1f = —=20(y + 2)
X2 — 2x + 1 = =20y —40
—x*—2x+20y +41=0
4. |If the lines 3x — 4y = 12 and 3x + 4y = 12 meets on a hyperbola S = 0 then find
the eccentricity of the hyperbola S = 0.
Sol. Givenlines 3x—-4y=12,3x+4y =12
The combined equation of the lines is
(3x —4y)(3x + 4y) = 144
9x% — 16Y = 144

2 2
Eccentricity e :,/a +2b
a
_ 16+9_ \/E g
16 16 4

5. If the length of the tangent from (5,4)to the circle X+ y? *2ky = 0 is 1 then find k.
Sol. Length of tangent #S;,=,/(5)% + (4)2 — 8k
But length of tangent =1

~1=+25+ 16 + 8k

Squaing both sides we get 1 =41 + 8K
K = -5 units.
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X

I/erx on R.
6. e’ +1

Sol.t=1+&'2 = dt:% &2 dx

1
exlz( e></2 dXJ
I ex dX:ZZI 2

_op(t=Ddt _ e 1)
_2j—t 2](1 tjdt 2(t logty C
=21+ &/? - logt+ &2 )» C

7 j(tanx+|ogsecx)é dmn((Zn—%jn,(Zn+%)n} nd Z
Sol.let f =log |secxd f':i OsecX tanlX

secX

=tanx
j(tanx+|ogsecx)é dx €0log|secx| C

/2
nf Cos X

1+ €

dx
-Tt/2

w2

Sol.Let | = j

COS X .
Vi ()]

dx

T cos@t/ 2-Tt/ 2— x)dx

| =
1+e*

b b
[ jf(x)dx = j f(a+ b- x)dx
-T0/2 a a
T2 & cos xdx

Adding (1) and (2) ,

/2 /2
2l = j de: j cos xdx
-1/ 2 1+e?< -1/ 2
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2
21=2 [ cosxdy~ cos x is even functipn
0

= 1=[sinx]} > =1=1

/2
Q. J' cod xOsirf xdx

0

/2
Sol.l = j cos’ x[Birf xdx,
0

m=2,n=7

/2

jsinm x[tod xdxhere m even,
0

n odd

_n—1D n-3 2 D1
m+n m+n-2 m+ 3 m 1

7-1_7-3_7-5_ 1
= X x X
9 7 5 1

“Sfg- 0
9753 315

10. Find the general solution ofﬂ :Q.

dx X
CE
dx x y X

Integrating both sides

logc+logy = 2logx
log cy = log X

Solution is cy = Xwhere c is a constant.
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SECTION B

11.  Show that the circles %y* — 6x - 2y +1 = 0; &y? + 2x - 8y + 13 = 0 Touch
each other. Find the point of contact and the equation of the common tangent at
their point of contact.

Sol. Equations of the circles are

S=x*+y?* —6x-2y+1=0

Centers A (3, 1), radiugtv9+1—-1=3

S= x*+y* +2x-8y +13=0

Centers B(-1,4), radius=v/1 + 16 — 13 = 2

AB=/(3+1)2+(1-4)2=v16+9=25=5

AB=5=3+2=f+r,

=~ The circles touch each other externally. The point of contact P divides AB internally

intheratioy:r,=3:2

Co — ordinates of P are
(3(—1)+2.3 3.4+2.1) ie p(g l‘f)

5 5 5" 5

Equdion of the common tangent is
=0
=-8X+6y—-12=0=4x-3y+6 =0

12. Show that the common chord of the circles
X2 +y* — 6x — 4y + 9 = 0 and>+ y* — 8x — 6y + 23 = 0 is the diameter of the
second circle also and find its length.

Sol. S=X+yY—6x—4y+9=0, S'=> y*—8x—6y +23=0

Common chord is S-S” =0

— (X% +Y? — 6x — 4y+9) — (k+y*—8x—6y+23) = 0
= 2X+2y—-14=0

= X+y—-7=0...()
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Cente of circle (4, 3)
Substituting (4, 3) inx +y—7 =0, we get
4+3-7 =0= 0=0.

(i) is a diameter of S’ =0.

Radius isV4*+ 3 —23=+/2= diameter=¢ 2

13. Find the length of major axis, minor axis, latus rectum, eccentricity, coordinates

of the centre, foci and equations of directrices of the ellipse 4% y* — 8x + 2y + 1 =0

Sol. Given equation is H+ y* — 8x + 2y + 1=0
4(x% - 2) +(y? +2y)=-1
a((x-12-1+((y+1¢-19=-1
Ax-1F +(y+1f = 4+ 1- = 4

(x-1° , (y+17 _,
1 4

a=1,b=2 where a <b y-axis is major axis
Length of major axis =2b =4
Length of minor axis = 2a = 2

2
Length of latus rectum 28 _ —22:1

b
D2 &
Eccantricity = ,/b 2a :,/4 1:£
b 4 2

Centre is c(-1, 1)

bez2[—l*§=\/§

Foci are (-1,1£+/3)

Equations of the directrices are
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y+1 +E: -
[

\/§y+\/:_3= 4
\/§y+\/§i 4=0

14.1f the normal at one end of a latus rectum of the elllpse—+%—1 passes through

one end of the minor axis, then show that'er € = 1.

X2 y2
Sol.Equation of the ellipse is?+F =
a

Oneend of the latusrectum is L(a€/4)
Equation of the normal at L(a€’/4) is

a’x b’y :az_bzi,-ﬂ ﬂ’_a _sz

ae (b?/a) A

ax
ZZ-ay= &€’ L(ae,b*/a)
e
e B
B(0, ~b)

This normal passes through(@& —b)
ab = &¢°
= b=aé
= ¢’
&(1 - &) = &€
'+ =1.
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15. The point of intersection of two perpendicular tangents to the hyperbola

XY g the circle # + y? = & — B
g—g—l Ies on the Circle =a —>D.

Proof:

Equation of any tangent to the hyperbola is :

y=mx++a?m? - b?
Suppose P@xy,) is the point of intersection of tangents.

P lies on the tangent

y1=mxlim:> Yy - mxlzi\/m

= (y,—mx)* =a’m’ - 1f

= yi+m’x{-2mxy,- & nf+ B= 0

= m?(x2-a%)-2mxy; + (Y +b?)= 0

This is a quadratic in m giving the values for m sayamd m.

The tangents are perpendicular :
=>mm,=-1==-—-5=-1

=>yi+bi=-xl+a’=> xZ+yZ=a’- b’

P(x, vu) lies on the circle’+ y* = & — K.

7 7%

Sol:  Letx =3 co% + 7 sirfd
Then dx = —6 cd®sin 6 + 14 sinBcoH
=8 cod sinb

Upper limit when x = 7 is

byjus.com



7 =3 co$0 + 7 sirfo
— 7(1 - sifiB) = 3 cod0

= c0sO = 0:>6:1—2T

Lower limit when x = 3 is
3=3cE’ 0+ 7sirto

= 3sin@=7sin’o

= 4sif0= 0= siM= 0=0= 0

f7—x_\/7—300529— 7sif8 /4co§9_
Also = _ = —— =C0
x-3 \3cof0+ 7siR6- 3 4sin @

/2

7 [7_
0[“Zdx= [ cotb(Bco® si )8
3V X=3 0

2

=8| cofo @
0

/2 _ —
j cos’ xdx:n—lEln—B...lT
! 2 n-2"2

17. 2x+y+1)dx + (4x+ 2y —1)dy =0

Sol &Y = 2x+y+1
dx 4x+ 2y-1

Sa=2b=1a=4b= 2

Let 2x +y=vso tha{d—v = 2+$’
dx dx
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dv _ v+l 4v-2-v-1_3(v-1)

Y =02-
dx 2v-1 2v-1 2v 1
2v-1 dv=dx=> 2V_ldv: 3dx
3(v-1) v-1

j(2+vi_ljdv= g dx

2v+log(v-1)=3x+c
2v-3x+log(v-1)=c

2(2x+ y)—3x+ log(2x+ y- 1F ¢
4x+ 2y— 3x+ log(2x+ y- 1= ¢

SECTION C

18. Find the equation of circle passing through each of the following three points.
)3, 4);32); (1.4
Let the equation of circle be %% y?+ 2gx + 2fy + c =0
it is passing through (3, 4); (3,2); (1,4)
[0 Given points satisfy above equation then
9+16+6g +8f+c=0
25+6g +8f+c=0__ (i)
9+4+6g+4f+c=0
13+6g+4f+c=0___ (i)
1+16+2g +8f +c = 0
17+2g +8f +c =0 (i)
(ii) — (i) we get
-12-4f=0(or)f=-3
(i) — (i) we get -4 +4g -4f =0
g-f=1 =>g=-2
Now substituting g, f in equation (i) we get
25+6(-2)+8(-3)+c=0
We getc =11
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Requred equation of circle be
X?+y-4x -6y +11=0

19. Find the equation of circle which cuts the following circles orthogonally.
X+y +2x+4y +1=0, 5+ 2y +6x+ 8y —3=0%+y —2x+6y—3=0.
Sol.
S=xX?+y+2x+4y+1=0
S'=2x°+ 2y +6x+8y—-3=0
St=x’+y-2x+6y—-3=0
Radical axis of S=0,"$0is S-5=0

—x+§=0:>x=§----(1)
2
Radical axis of S=0,'6=0isS-8=0
4x -2y +4=02x-y+2=0
5
X:E:5—y+ 2=0=>y=7---(2)

Solving (1) and (2),
Radical centre is P(5/2, 7)

PT = Length of the tangent from P to S =0

:\/2_5+49+5+28+1:\/2_5+ 83 :\/254—33:\/357
4 4 4 2

Equation of the circles cutting the given circles orthogonally is

2
5 , 357
X=—| +(y=-7)"=—
( 2) (y=-7) 7

:>x2—5x+§)+y2—14y+ 49:3757
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:>x2+y2—5x—14y+275+ 49—%= 0

25+1%-357 _

= x? +y? -5x-14y+ 0

= x2+y2—5x—14y+%5: 0

— x2+y?-5x-14y- 34= 0
20. Prove that the area of the triangle inscribed in the parabola®= 4ax is
8i|(yl—y2)(y2—y3)(y3—y1)|sq.units where ¥, Y., Yz are the ordinates of its
a

vertices.
Sol.
Given parabola 3= 4ax
letP(af ,2af ), Q(dt , 23t ), R(at ,2atbe the vertices diPQR.
at-at af- &

2at - 2at 2af- 2
= 2‘(71_tz)(tz_t3)(t1+t2_t2_tg‘

Area of APOQR =_1

2 Sl a6 )0

= 2|('[1 — 1) (t,— t3)(t; - tl)|
a3
== t)(t2 - (=)
=8_1a | (2at - 2at )(2a4- 2at )(2at 2at )|
= 100 Y)(Y2m YY)

Where P(X 1), Q(%, ¥»2), R(Xs, y3) are the vertices &fPQR.
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2X

2

21. Bvaluate J'tan‘l(l
- X

jd( onl OR\ (-1, 1).

Sol.Let x = tanf= dx = seéd do

2x2: 2tn 0 —tan®
1-x> 1-tarf®

tan'l( 2X2j:tan'1(tan2) F P+ m

Where n=0if x| <1
=-1lifx>1
=1lifx<-1

We havedd = dx and

1+ x?

1+¢ =1 + tanod = secd

1 2X
than (1—x2jd(

4 2 1
= I(tan 1(1_):(2 D(1+ x?) . dx
:j(29+ rm)j seéo 0

:ZIeseée @+nnjse36cﬂ)+ c

=2(etan9—j tard 6)+ m taB+ c
=2(Otan0+ log|co + i tad+ cC

=(20+ nm)tarB+ 2logco8+ c
=(20+ nm) tanB + logco$B+ ¢

=(20+ nm)tan + logsetd+ c

2

= xtan'l(ij —log(1+ 2 )+ cC
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J dx

22 °3ceXx+4sinxt 6

2dt
1+t?

Sol: Let tan% = tthendx=

2

sinx = and cos x

+ 12 1+t2

Dj dx
3csx+4sinxt+ 6

2dt
1+t2

J 1-t2 2t
3[1+t2J+4(1+ tz)Jr °

_ 2dt

_13—3t2+8t+6+ 6t

. 2dt

_J3t2+8t+9

2. dt

3 t2+§t+3
3

3 2
(w‘j +3-18
3 9

2 dt
J

2 dt
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)

w4 _.
J' SIn X+ S X

0 9+16sin 2Xx
r[M'sinx+cosx sin X+ cos x
Sol- | S e o - dx
9+165sin 2% o 9+16[1- (sinx- cosxj |

put Snx-—cosx= t= (cosx sinx)dx ¢

X=0=>t=-1 andx=§:> t=0

? T dt
125~ 16? "161 25 .
‘16
0
5
1 1 Z+t
16 5| "5
16 ,,50 |5_;
4 =il
:—iln ﬂ' :—1E2In[:B:iln3
40 | 9/4] 40 20

24. Find the equation of a curve whose gradient igX =

and which passes through the point (1ry4).

sol. Y =Y _cos? Y which is homogeneous d.eq.
dx X X
Puty = vx
y :V+X$/
dx dx
vixd =y _cod v:>j dv __dx
dx cos v X

jsec2 v= —j%: tanv=-log|x }+ c

byjus.com
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X
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This curve passes through @i4)
tan(gj =c-logl=>c=1
Equation of the curve is :

tanv=1-log| x> tar{xj t log| x|
X
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