JEE CHAPTER-WISE TESTS

JEE MAIN ANSWER KEY & SOLUTIONS

SUBJECT :- MATHEMATICS
CLASS :-11th
CHAPTER:-CIRCLE

ANSWER KEY

PAPER CODE :- CWT-9

1. ©) 2, (A) 3. (B) 4. (A) 5 (A) 6 (A) 7 (B)
8. (A) 9. (B) 10. (D) 1. (B) 12 (B) 13. (D) 14 (A)
15. (D) 16. ©) 17. (A) 18. (D) 19 (A) 20. ©) 21 32
22, 4 23. 0 24, 4 25, 62 26 6 27. 4 28 4
29. 4 30. 5
SOLUTIONS
1. ©) 3. (B)
Sol.  cos6= 4-1 TF*4 = AB = P (Line From centre to tangent at point of contact
isal)
ﬁ PA = PB (tangents from common external point
p=4?-3* =7 and c,M= a4 to circle)
OA = OB (radius of same circle)
7 347 Hence, ~AOP = Z/BOP = 60°
- CM = \/_ _ £ = i
4 4 . i
Cs | Area of sector AOB = 360 - 120° = 3
1
) Area of quadrilateral BPOA = 2 x area (APOA)
3 3 = 2x 2 x 1x J§ = J§
0 Hence, required area = area (PBOA) — area
c Ty = f3_T
] 3 C 3 2 (sector AOB) V3 3
37 3 1 947
= A= i — . T = —\/_ 4. (A)
4 2 16
Sol. Centre of the circleis (1,2) andr=1
image of (1,2)inx—-y—-3=0
2, (A) b_2
Sol Let radius of the circle is (r,r) =-1 = a+b =3 ..(1)
OE=DE=1-r a-l ,
applying pythagoras theorem in AOEC also a_+l , bL liessonx—y =3
2(1=rp=r? 2 2
(1,2)
-n=r ‘
r(\/z+l)=\/§ x-y-3=0
D C (1’1) (a, b)
(rr (@+1)—(b+2)=6 =a-b=7..(2)
—of from (1)and (2) a=5 andb=-2
K Hence the required circle has the centre (5, —
A B 2)andr=1
2 (X=52+(y+2P2=1 = x2+y?—10x + 4y +
rzﬁﬂ:ﬁ(ﬁ‘l)‘%ﬁ ] 28=0 = (A) |
1
PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 || 9312712114



JEE CHAPTER-WISE TESTS

5. (A) 7. B)
Sol. h2+k?=1+7
Sol 150 = X . locus of the point P is
ol.  cosect5® =7 X2+ y2 =8
. P(h,k)
X = cosec15
R=x+1=1+ cosec 15° 7
1
1/
This is the director circle of circle x2 + y2 = 4
. X2 + y? = 8 is director circle of a circle with
radius = 2. ]
8. A)
232 4 Sol. my;=-1
=1+ﬁ=1+m=1+\/g+\/§] Mey =1
equation of CM is
y=X
Let C(a, a)
6. @A Hence (CM)?=(AM)?
2(a-2p2=2 —2)2=1
Sol.  Hypotenuse AB = /32 4 pZ2 (@-2) B(1,3:)> (@-2)
2.2pM
hence D= \/p2 a2 ...(1) c 4N AG)
(a.a)
\ A ab
ow @ — = _—
s 2s
d ab a-2=1or -1
LT = or d a=3 or 1
2 12
2 a+b+ \/a +b but centre can not be (3, 3)]
cente (1, 1)
2ab 2
= (2 9. (B)
2 12
a+b+\/a +b Sol.  Usingsine law
from (1) and (2) a_ _ 2R
d+D sin A
84J2 =2R =  R=4.2
VaZ +b? [(a+b)+\/a2+b2}+2ab k
a+b+~a’+b?
(a+b)> +(a+b)Va’ +b’ A A
) a+b+\/a2 +b? D
using power of a point
(PB)(PC) = (PD)(PE)
(a+b)((a+b)+\/a2+b2J 15 = (R-x)(R +x)
- —a+b 15 =R? - x? =>x2=R?2-15=32-15=17
a+b+\/a2+b2 x=./17 Ans.]
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10. (D) The centre (—g,—f) of (i) lieson 3x + 4y +7
Sol.  Equation of the line /is 3g-4f=7 e, (iv)
y—0=m(x+1)...(1)

solvingitwith  x2+y2=1
X2+ m2(x + 12 = 1 20+6g-2f=0

(M2+ 1)x2+2m?x+ (M?2-1)=0, meQ 10+3g-f=0 . (v)
Soluing (iv) and (v) as simultaneous

£>PT equations,we get
X —
Lo\ © g=Hangr=3
15 5

Substituting the value of g and f in (ii)

Subtracting (ii) From (jii)

C—2m’Eq4m? —4(m* - ) o 12
x = 5 2 2 e=0
2(m~ +1) 15 5
2
_T2m £2 55 11
2(m® +1) "3

taking—ve sign x =—1 (corresponding to A)

2

—m
with  + ve signx =
1+m? X2+y2—%x Ey ﬂ=0
since  m e Q hence x will be rational. 15 57 3
If x is rational then y is also rational from (1) ] or 15(x? +y?) —94x + 18y +33=0
1. (B)
Sol. C,:x2+y2=r%; C,i(x—r2+y2=r2 13. D)
solving for x Sol. GivenpointsP (2,1);Q(0,0); R (4,-3)
T »p S:x2+y2-b5x+2y-5=0

C
C, z\ 2 5 |
0 . c- [5’ ) j
(0] \ﬁy(r, 0)
S distance PC = \/[g—2j +(=1-1)

(x=r)2+r2—x2=r2

2
X—r=xor —Xx r= [éj +1+5 = 2+1+5= »_7
2 \ 4 Va 2

r
X=—
2
r T = l 4 = —\/ﬁ <
rcos 0= 3 0= 3 “\4 T
20= 2 . lengthof C, inside C, = r(20) = 1 - — (sY [25 J29
= :lengthof C, inside C,=r(20)=r - = distance CA = [Ej L) = TH -
= 2 Ans. ] <r
3
. 5Y) . [0
12.  (B) distance RC = | 4=7 | +(3+D" = R
Sol. Letthe equation of the requred circle be
X2+y2+2gx+2fy+c=0 ... (i)
It passes through (1,-2) and (4,-3) = @ <r
5+29—4f+C=0 .o, (ii) 2
25+8g-6f+c=0 ...l (iii) - all points line inside circle ]
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14. (A)
. o d 1
Sol. Sin30°= 10°2
y
C
60°
10 (7,1)
(0,0) 3 "
r ~600r/2 (1,0
A
d=5
x2 +y2 =100
y-1=p{n-7)
mn-y+1=0
-1 distance from (0,0) to line AB
1-7nm
5=
m? +1
g ax,+by;+c
" | VJaZ+b?
2
1-7m
25= —( 5 )
m* +1

25m? + 25 =1+49m? —14m

24m? -14m-24 =0
or12m2—-7m-12=0
using relation b/w coefficent

12

15. (D)

Sol. Given y=1444-%x>

Nowcurveis (y—1P=4-x2=x?+(y—17 =4
Also line is y —4 = k(x — 2), passing through

(2, 4) with slope k.
y

P(2,4)

%

(fZIO)IO 720

16.

Sol.

17.

Sol.

Again for slope of PT, using condition of tangency
we get

—-1+4-2k
T | =2=(3-2k)?2=4(1+k3) =9

\/1+k2 5

-12k =4 k= —
RANRED)

For two distinct points of intersection, we

3
must have - <k< —. Ans.
12 4

©)
Clearly, mp x m,g =—1

EGE

- Locusof (h,k)is (x—1) (x=3)+(y—2)(y—
8)=0

(3.2)

'(lj:
AWB M (1, 8)

e, x2+y?—4x—-10y +19=0.
Point P moves on circle with CM as diameter

[~2 2
%:1[14—9 =

* Radius= —— =

2
\/ﬁ .Ans.]

(A)
Clearly, centre and radius of circle x? + y? — 2x
- 2y =0

are (1, 1)and \/5

Let r be the radius of required circle.
Y

As Jx—1 +(x=1)? =2

= r=\/_—x/§|x—l|

As x>1,50 r=2(1-x+1) = r=
V2(2-x%)]
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Also, sin 30° =

4
X=—
3

53)
.. Centre | —, —
33

Also, radius=r= \/5(2—x) = \/5(

2) 242
N
3 3
18. D)
Sol.  Clearly, equation of chord of contact is

(dy—-1)+t(x-2y) = 0,teR
= L, +tL,=0,teR

11
.. M(a, b) = E’Z

A

(Xp ¥o)

I 1

Hence, (g + _J =2+ 4= 6.Ans.]

b

19. (A
Sol. Let =20

length of perpendicular from'O'on PQi.e. /x +

P(t, 4 — 2t)
/\
2x +ty=4

©)

If vertex C lies on the circle whose director circle
has equation x2+y? =100, then vertex C must
lie on circle x?+y? =50, whose centre is (0, 0)

and radius = 5\/5.Also OA=0B-= 5\/5,
where O is the origin. (Al the three vertices
i.,e. A,BandClieon x?+y?=50)

Clearly O (0, 0) is circumcentre of triangle ABC.

Let C be (5\/5005 0, 542 sin 0)

(orthocentre) 2:1 (circumcentre)

H (b, k G 0,0
( )[—5+7+5ﬁc0s0 5—1+5ﬁsm0) ( )
3 : 3

A(-5.5)

B(7.-1) C

(5/2cos6, /2 sind)

Now 2(0);1(11) _ 2+5v2cos®
3

= h=2+542cos6 ..(1)

2(0)+1(k) _ 2+5v25sin0
3 3

= 4+542sin0 ... 2)

.. On eliminating 6 between equation (1) and
(2), we get locus of orthocentre (h, k) of AABC,
is(x—2)2+(y—4)? = 50 i.e., x2+y?—4x -8y
—30=0Ans.]

my—-1=0
N Q 21. 32
0 Sol. S-S5,=0
(y-kP-y*=0
1 0 k? —2ky =0
p= 712 4 m?> k(k—-2y)=0
2
k=2yor1= ?y
_ b _ ! The combined equation of the straight lines
now coso = = 2 2 C . . . .
a av/“+m joining the origen to the points of intersection

secd = g+//2 +m?2 =6

=sec(a /[ +m?)
a
By =sec(a /> +m?)

2sec (a2 +m?) = (A)

Kgo2 .2 2y 2
y = E&X +y —16[?j
k?x2 + (k2 —64)y?=0
This equation represents a pair of | lines
k?+k?-64=0
2k? =64
k? =32
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2. 4 _oy
-2y ,

Sol.  Equationof S;is (x—0)(x—1)+ (y—0)2+21y I - y? =1
=0 (M2+1)y2—4y + (4-m2) =0
i.e. x2+y2—-x+iy=0 4
: 1w AR
ie. Z+T_O_1 = }M_i\/g 3h =X1+X2+1 and 3k=y1+y2
. Circle 8, lie above x-axis = k=—\/§ 3h = _:‘—m +1 and 3k= 24
m’+1 m” +1
ie. S,=x2+y2—x—+[3y=0 M=_m
\/7 3k
_ 1 3 2
its centre S, = (2, ) J 3k(m2+ 1) =4 = 3%[@) +1J =4
y 3k
(3h-1)°
+3k =4
3k
x2+y?2 x——y +1=0
> x =) —4 1
a= 5 b 3¢9
(a+b+18c)=0. Ans.]
o 24, 4
Slope of line joining ¢, & c, = \/5 Sol. RA=6x+4y+c—cosd—sind=0

.. Slope of common tangent is \/5 It passes through (1, —1)

i.,e. v3x—-y+ k=0 isrequired common
tangent and touches circle S,

k *+y'—2x + 2y + cosO + sind = 0
= \/m =1 = k=4%2 XY T Ay TeosuTsm Xy +4x+6y+a=0
6 -4+ c=cosO + sind

.. For the given figure k = 2 = cosO + sind — 2

.. Required common tangent is \/gx—y+ 2=0
Crnax = \/5 -2
L a=4f3, b=, ) ,
. (@2-b) =3+1=4 Cmin = V2 -
sum=x, =4
23. 0 =4 ]
Sol.  The equation BC can be writtenas y = mx + 2
solve x2+y2=1 withy=mx+2 25, 62
(m2+ 1)x2 + 4mx + 3 = 0. X
—4m Sol. A= —84sin0 =|16sin0|
X, + X, = —— 2

T2 M

P(0, 2) , 1 2 15
now|sm6|canbe=E,E, ........ T

?>§cos 0, 4 sin 6)
A B
GLO)\J

i.e. 15 points in each quadrant
= 60 + 2 more with sin 6 = 1
= total = 62 Ans.]
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26. 6 . circle:x2+y2—-8x—-6y+c=0
Sol. x-2-m,(y+2)=0 ) 25 9
X—2-m,(y+2)=0 P=25-c= -+ -8
Both lines are passing through (2, -2) and yt
tangents to the circle (x —1)2+ (y—1)?=2
Applying p=r
X—my—-2-2m=0 Wq) \/_C
—m_2— 9 2r
I-m-2-2m =\/§ Y
1+m? < > X
v
(1, 1) _ _®
2,2 c=25—-—-=—
2,-2) 2T
49
r+a+c -+ 1t6 26+6
”_ ) =2 2 = =4 Ans.]
= (3m+ 1) =2(1+ m?) 8 3 8
7m2+6m-—1=
= m< + 6m 0 2. 4
- m=11_1 Sol. x(x—a)+y(y—b)=0
7 x2—ax—by+y?=0
%*(j1):7’1:6 2 At v
7 (3*/5) =2t
A
y
27. 4
Sol. AP=AP (0, b)
=(h-172+Kk=-172=1+1=2
.. radius of circle = \/5
P(2,3) . >
A h 0 Aa, 0)
v
A P' (b, k) a2+ b?2=72
1,2) 3h=a, 3k=b
id ¥2 4+ y2 =
. maximum distance = \/§+\/§ Locus of centroid x*+y*=8
r=2\/§
and minimum distance = ﬁ—ﬁ Radius of director circle =4 Ans. ]
30. 5
. Sum, S=24/5 S]=4 Ans. _
V5 = 8] Sol. C,C,=r+1
28. 4 J@=3"+4 =r+1
Sol. tangentat (2,2): (r=3)>+4 = (r+12=r2+2r+1
5 3 A
2x+2y— - (x+2)—- - (y+2)+8=0 ;
y 2( ) > (y+2)
_7+5=0 = y=Xx B [ ;ﬁ‘fizr(r”
X—é _é 3 \\P y =mx
' 2 — 2 — \/_ [ \‘\1
cc =4J2r => ¢ C 3.1
cos45°  sin45° | 1[ A ‘
< - T >
(24_1- ~§+rJ 1 OA=0P=3
2 and OP=0B =3
5 A 3 3 D
— 4+ r= = — = = — ="
B r =T B = 8r=12 = r 2 =4
= c'(4, 3) p+q=5Ans.]
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