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SECTION - A
Question ID : 156941

Complex Number

1. For z € C if the minimum value 0f(‘z—3\/§‘ +‘z—p\/§i‘) is Sﬁ,thenavalue ofpis:

z e C,a forg afR (‘2—3\/§‘+‘Z—p\/§i‘) T FFTeE A 5+/2 8, AT p &1 Us A &

1)3 2 ! 3)4 4 2
(1) 25 3) ) 5
Ans.  Official Answer NTA (3)
Crop
Sol.
A(3V2,0)

It is sum of distance of z from (3\/5, 0) and (0, p\/E)
For minimising, z should lie on AB and AB = 5\/5
(AB)’ =18+2p’

p==+4

Question ID : 156942

Determinant

2. The number of real values of A, such that the system of linear equations
2x—-3y+5z=9
x+3y—-z=-18

3x—y+(A*—ADz=16

has no solutions, is :

A& aRdfas A4, 56 oy WRasw Fiasor Ham
2x—3y+5z=9
Xx+3y—-z=-18
3x—y+ (22— [\)z=16
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Ans.

Sol.

BT PIs Bl 8] 8, P I B

(1o 21 (3)2 (4)4
Official Answer NTA (3)
2 -3 5
A=l 3 -1 |=2(32°-3|r[-1)
3 -1 A=A
+3(17= |1 [+3)
+5(-1-9)
=902 —9 [A|—43
=9 L2 -9 | — 43

A =0 for 2 values of |A| out of which one is —ve and other is +ve
So, 2 values of A satisfy the system of equations to obtain no solution

Question ID : 156943

Function

The number of bijective functions f: {1, 3,5,7, ....., 99} — {2,4, 6,8, ...., 100}, such that f(3) > {(9) > {(15)

3.

>f21)>......... > £(99), is :
Tl AresTdl Bl @ {1,3,5,7, ..., 99} = {2,4,6, 8, ..., 100} e forg
f(3) > £(9) > f(15) > f(21) > ......... > £(99), &, 9 e 2

50!
(1) *P,, (2) *P,, (3)33! x 17! (4) B3
Ans.  Official Answer NTA (2)
Sol.  Letnumber of terms in sequence
= 39,15, ... ,99 be n
=9=3+(n-1)6=>n=17
number of bijective functions =*C .33!
=%C,,.33! =P,
Question ID : 156944
Binomial Theorem
4. The remainder when (11)'°"' + (1011)" is divided by 9 is :
(1)1 + (1011)" BT 9 | fAvIRTd PR TR ATHA 2
(M1 (2)4 (3)6 4)8
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Ans.  Official Answer NTA (4)
1) +(1011)" oy i
Sol. Re(( ) 9( ) =Re 2 9+3

2]0]1
For Re (TJ

21011 — (9 _ 1)337 :337 C09337 (_1)0 +337 Cl 9336 (_1)1 +337 C29335 (_1)2 + +337 C337 90 (_1)337

so, remainder is 8

3]1
and Re (—j =0
9

so, remainder is 8

Question ID : 156945

Sequence & progression

21
5. The sum Z

= (4n-1)(4n+3)

isequalto:

21 3
AR ;(4n_1)(4n+3) R & :

()87 ()29 ()87 ()29
Ans.  Official Answer NTA (2)
g 3 321 1
Sol.  E(4n—1)(4n+3) 41 4n—1 4n+3
3_(1 1) (1 1) (1 1)
==|| === |+|=—— |+ t| ———
41\3 7 7 11 83 87
_i_l_L}_iﬁ__
413 87] 4387 29
Question ID : 156946
Limit
, Sﬁ—(cosx+sinx)7_
6. lim : isequal to:
xo2 J2 —2sin2x
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, 8\/5—(c0sx +sin x)7
lim

x—>§ \/E—ﬁsin 2xX

(1) 14 )7 (3) 1442 4) 72
Ans.  Official Answer NTA (1)

_ 8243 o5 7]
> hfj V2 (1-sin2x)

X=E+h
4
8\/5(1 —cos’ h)

lim
h—0 \/5(1 —cos2h)
L—Hospital

6 .
lim8(_7 cos h(—smh)j

h—0 sin 2h.2

. 8x7sinhcos’h
lim -
h—0  4sincosh

= lim—8>< 7 cos® =14
h—0 4

Question ID : 156947

Definite Integration
I 1 1 1 1 1
7 lim — 1 + > + 3 RERR +T isequal to:
1-— 1-— 1-— 1-
2n 2n 2n 2n
limL ! + ! + ! + +—1 3
oo [ 1 [ 2 [ 3 T n g | NR e
HREE
2" 2" 2" 2"
1
(135 )1 (3)2 (4) -2
Ans.  Official Answer NTA (3)
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Sol.  T=lim— N N N

Question ID : 156948
Probability

1 1 1
8. If A and B are two events such that P(A) = 3 P(B)= 3 andP(AUB)= 3 then P(A|B')+P(B|A") is

equal to:

afe &1 FeARTATATB & fog P(A) = %,P(B)z % TATP(AUB) = % g P(A|B')+P(B|A") &

g
OF, @) 3 O @
Ans.  Official Answer NTA (2)
1 1 1
Sol. 13(A)_§,P(B)_gandP(AuB)_E
. P(AmB):l-kl_l:L
35 2 30
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A B

o
30 30

v
A
30

P(ANB') P(BNA')
P(B)  P(A)

Now, P(A|B")+P(B|A") =

2 3
:%+%:§
5 3
Question ID : 156949
Definite Integration
9. Let [t] denote the greatest integer less than or equal to t. Then the value of the integral

j-lgm ([Sin (TCX):I + el )dX isequal to :
AT 5 [t] a1 HEwH quifs € STt &¥ I7 SRIeR 2 | A1 FoTder J-in
g

([sin(nx)] + el Cm)] ) dx T A RN

52(1-e¢) 52
Ohy U @) = G)——— 4) -

Ans.  Official Answer NTA (2)
(" [cos(2mx)]
Sol. I= L ([sm(nx)] +¢ )dx

[sin tx] 1s periodic with period 2 and eleos?™)! is periodic with period 1.
So,

I= 52]02 ([sin x|+ el )dx

=52 {f —1dx + J.{}‘ e 'dx + _[5‘7‘ e 'dx + J.O‘l‘ e’dx + J?‘ edx + J.zz eodx}
4 2 4 4
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Question ID : 1569410
Straight Line
10. Let the point P(a., B) be at a unit distance from each of the two lines
L :3x—4y+12=0,and L, : 8x + 6y + 11 =0. If P lies below L, and above
L,, then 100(a. + ) is equal to :
7 fa=g P(ot, B) &1 V@I L, 1 3x — 4y + 12 =0, 7ML, : 8x + 6y + 11 =0 ¥ 3 G ¥ gblg ¢ W & | A
P,L, @& I @ L, & &= Rerd g, @1 100(a + B) SRR & :
(1)-14 (2)42 (3)-22 (4) 14
Ans.  Official Answer NTA (4)

%

L,
/?1/
- >X

e

Sol.

L,

L;:3x-4y+12=0

L,:8+6y+11=0
Equation of angle bisector of L and L, of angle containing origin
2(3x—4y+12)=8x+6y+11

2x + 14y — 13 =0 (i)
3a—4p+12

5
—30—4B+7=0 (i)

. . ) . -23 53
Solution of 2x + 14y — 13 =0 and 3x — 4y + 7 = 0 gives the required point P(a., ), = X,B = 30

100(o. +p) = 14

Question ID : 1569411
Differential Equation
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I1.

Ans.

Sol.

Let a smooth curve y =1(x) be such that the slope of the tangent at any point (X, y) on it is directly proportional
/3
8

HMT U (107 G y = f(x) & Bl 1 g (x, y)tr\f@m‘%@aﬁuaw(

to ( j If the curve passes through the points (1, 2) and (8, 1), then isequalto:
X

X

jzﬁawrgqﬁﬁ%lﬁu%’

g% fawgail (1, 2) T (8, l)ﬁéﬁwaﬁﬁ,?ﬁ‘y(g‘ TR 2

(1)2log 2 2)4 3)1 (4)4log 2
Official Answer NTA (2)

dy 2y

dx x

dy _“ky pdy g

dx x y X
In|y|l=-KlIn|x|+C

If the above equation staisfy (1,2)and (8, 1)
In2=-Kx0+C=C=1In2

1n1:—K1n8+1n2:K=§

1
X=—
So, at 2

ln|y|=—%1n(%j+ln2=2ln2

yl=
Question ID : 1569412
Ellipse
X2 yZ
12. If the ellipse —+-— =1 meets the line —+— =1 on the x-axis and the line ————1 on the
P Ty 2 7 2406
y-axis, then the eccentricity oftheellipseis:
2
Hﬁ:éﬁ—ﬁ —IW +——12ﬁX$HWHWW————IEﬁ-STSTT\’T%IFIFIT%\Fﬁ
246 276 g
Srefga @ =] %‘:
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2.5

7

2.6

5 3
(03 @ = O @

Ans.  Official Answer NTA (1)

Sol. X4 Y -1 meettheline = +—2= =1 on the x-axi
ol  —7+i7=lmeettheline 777 7==" onthe x-axis
So.a=7and o+ Y- — 1 meet the line X~ —— =1 y-axi
= ——|——: —_——— = -
0,a an a2 b2 mee € 11ne 7 2\/6 anlS
So, b= 26
b 24
Therefore, €% =1—— =1-"~
erefore, - 29
5
e=—
7

Question ID : 1569413

Area Under Curve

13. The tangents at the points A(1, 3) and B(1,—1) on the parabola y? — 2x — 2y = 1 meet at the point P. Then the
area (in unit?) of the triangle PAB is :
AT AT y> — 2x — 2y = 1 & gt A(1, 3) @2 B(1, —1) R st v@rg g PoR fAerht € | af ]t PAB
BT aFAFA (T gHIE W) B
(1)4 (2)6 (3)7 48

Ans.  Official Answer NTA (4)
Sol. Givencurve:y2—-2x—-2y=1.

Can be written as
(y—1)=2(x+1)

A(1, 3)

P(=3,1) D(1,1)
_____ B e S
~N
B(1,-1)

And, the given information

Can be plotted as shown in figure
TangentatA:2y—x—5=0 {using T=0}
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Intersection withy=11is x =-3
Hence, point P is (-3, 1)
Taking advantage of symmetry

Area of APAB = 2x%x(1—(—3))><(3—1)

= 8 sq. units

Question ID : 1569414

Hyperbola
' ' <2 y2 %2 yz 1 o
14. Let the foci of the ellipse — +~— =1 and the hyperbola — —=— = — coincide. Then the length of the latus
16 7 144 o 25
rectum of the hyperbolais :
2 2 2 2
1 . : :
Wéﬁgﬁx—+y—=lamaﬁwmx——y—=—ﬁmﬁmwﬁélﬁmzﬁﬂﬁmsﬂm
16 7 144 o 25
CARSCICI
32 )18 W2 o2
OF 2) - OFn T
Ans.  Official Answer NTA (4)
X2 y2
Sol.  Ellipse: —+—=1
0 ipse 6 7
Fecatiiy =l 122
ccentricity 16 4
Foci =(%ae,0)=(%3,0)
X2 y2
Hyperbola: - =1
yperbola 144 o
25 25
o |
Eccentricity = |1+ — =—+/144+a
ceentricity 41 1o
12 1
Foci = (+ae,0)= (i?.E\/l44+a,Oj

If foci coincide then 3 = %\/144+ oa=ao=281
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2 2
Hence, hyperbolais * Y

12V (9Y
5] (3)
81
25 _27
12 10
5

Length of latus rectum = 2.

Question ID : 1569415

3D Geometry

15. A plane E is perpendicular to the two planes 2x — 2y + z=0 and x — y + 2z =4, and passes through the point
P(1,-1, 1). If the distance of the plane E from the point Q(a, a, 2) is 342, then (PQ)*isequal to:
T AT E & FHaai 2x — 2y + 2 =0 TATx — y+ 2z =4 & id9ad &, a2 g P(1, -1, 1) A s S € |
el E a1 favg Q(a, a, 2) ¥ g2 342 8, a1 (PQ)? aRIeR & ;
(Ho 2)12 (3)21 (4)33

Ans.  Official Answer NTA (3)

Sol.  Firstplane, P, =2x 2y +z=0, normal vector =n, =(2,-2,1)

Second plane, P, = x —y+2z =4 ,normal vector =n, =(1,-1,2)
Plane perpendicular to P, and P, will have normal vector n,
Where 1, = (1, xT, )

Hence, n, = (-3,-3,0)

Equation of plane E through P(1, -1, 1) and n, as normal vector

(x-Ly+1L,z-1)-(-3,-3,0)=0

=>x+y=0=E
Distance of PQ(a, a, 2) from E = %
MATRIX JEE ACADEMY

Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911

Website : www.matrixedu.in; Email : smd @matrixacademy.co.in

Page No. 12




MATRIX Question Paper With Text Solution (Mathematics)
JEE Main July 2022 | 25 July Shift-2

2a

NG

Hence, Q =(£3,43,2)
Distance 7Q = /21 = (PQ)* =21

Question ID : 1569416

3D Geometry
16. The shortest distance between the lines X+67 :YT_6 =z and T-x =y-2=z-61s:
st X+67ZYT_6:Z eI 7;X:y_2zz_6 & g A R
37 V29
(1) 2429 @1 O Ol

Ans.  Official Answer NTA (1)

x+7 y-6 z-0
-6 7 1
Any pointon it a, (-7, 6,0)

Sol. L|

and L, is parallel to Bl (-6,7,1)

x=7 y=-2 z-6
S22 1 1
Any pointoniit, a, (7,2, 6)

L,

and L, is parallel to Bz (-2,1,1)

Shortest distance between L, and L,

_ (a, —52)-(le62)‘

leﬁz‘ ‘
=229

Question ID : 1569417

Vectors

17.  Leta= i—}'+ 2k andlet b be a vector such that axb = 2i —k and @ . b=3. Then the projection of b on

the vector 4 —b is :
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AT G =1— j+2k T U AR b B G axb=2i—k qumd . b=3 & afkw b & Gkw &b W vew
T

2 3 217 2
(D 21 (2) Z\E (3) g\g 4) 3

Ans.  Official Answer NTA (1)

Sol.  a=i-j+2k

2

2

- =

axb

2

—

a

—

.|b

2 - -
+‘a.b

—

=5+9=6b

= =5

\a_q=J@r+@r_z;5=Jf
3

. B(a-b)
Projectionof b on a—b=——->

ja-9
_BE—WP_3‘;
- \5—5 [
3
_ 2
21

Question ID : 1569418

Statistics

18. If the mean deviation about median for the numbers 3, 5, 7, 2k, 12, 16, 21, 24, arranged in the ascending

order, is 6 then the median is :

Ife RIS o § fored) wvaumeti 3, 5, 7, 2k, 12, 16, 21, 24 &1 A1feadT & Amvel 71y fager 6 8, dr Arfeadt
2

(1)11.5(2) 10.5 (3)12 (4)11
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Ans.  Official Answer NTA (4)

2k +12 k46

Sol. Median =

— z:|Xi _M| =6

n

M.D

(k+3)+(k+1)+(k—1)+(6-k)+(6—k)+(10-k)+(15-k)+(18-k)

8

58-2k

.-
=k=5

Median=5+6=11

Question ID : 1569419

6

Trigonometric Ratio and Identities

. (m Y. (3n). (Sn). (Tm) . (9m).
19. 2sin| — [sin| — |sin| — [sin| — [sin| — | isequal to :
22 22 22 22 22
. (m Y. (3n). (Sn). (Tm) . (9=
2sin| — |sin| = [sin| =— |sin| — [sin| — | SRR B :
22 22 22 22 22
] A oL 02
()16 ()16 ()32 ()32

Ans.  Official Answer NTA (2)

.om . 3. . In . 9¢n
Sol. 2 sin —sin —sin —sin —sin —
22 22 22 22

C(11le—=10m) . (1ln—-8x) . (1ln—-6m) . (1ln—4n) . (11ln—-2x
=2sin sin sin sin sin
22 22 22 22 22

T 27 3n 5m
=2¢0S — COS— COS — COS — COS —
11 11 11 11 11

2sin32—n
11

23 sini
11

L
16

Question ID : 1569420

Mathematical Reasoning
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20. Consider the following statements :
P :Ramu is intelligent.
Q:Ramuisrich.
R : Ramu is not honest
The negation of the statement “Ramu is intelligent and honest if and only if Ramu is not rich” can be expressed

as:

1wl &1 faeR B

P : ¥ gf&am &

Q: M &l B

R : I $AMGR 21 8

DU ‘M JIGAT A TAFGR & IS AR dada QM O+ 61 87 & ue Bl fhd & o HR Fobal
T

(M@ AERYAQA((~Q A ((~P) VR))

2) (P AR)AQ) Vv ((~Q) A((~P) Vv (~R))

B3) (P AR)AQ) A ((~Q) A((~P) v (~R)))

D ((PAFR)YAQ VI((=Q) A((~P)VR))
Ans.  Official Answer NTA (4)

Sol.  P:Ramuisintelligent

Q:Ramuisrich
R : Ramu is not honest

Given statement, “Ramu is intelligent and honest if and only if Ramu is not rich”
=(PA~R)=~Q

So, negation of'the statement is

~[(PA~R)<=~Q]

= [{-(Pr~R)v-a}r{Qv(Pr-R)]]
=((PA~R)AQ)v(~QA(~PVR))

SECTION -B
Question ID : 1569421
Set & Relations
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21.

Ans.

Sol.

LetA=1{1,2,3,4,5,6,7}.DefineB={TcA:either1 ¢ Tor2 € T} and C= {T c A: T the sum of all the
elements of T is a prime number}. Then the number of elements in the set B U C is
AMTA={1,2,3,4,5,6,7} 21 9@ B={TcA: a1 1 ¢ TA2 e T} @M C={TcA: TS I s/qadl
BT ANTHS b TS AT &) & | 1 Fead B U C # Jragal &1 9= @

Official Answer NTA (107)

(BUCy=B"nC

B’is a set containing sub sets of A containing element 1 and not containing 2.

And C’is a set containing subsets of A whose sum of elements is not prime.

So, we need to calculate number of subsets of

{3,4,5, 6,7} whose sum of elements plus 1 is composite.

Number of such 5 elements subset = 1

Number of such 4 elements subset =3 (except selecting 3 or 7)

Number of such 3 elements subset = 6 (except selecting {3,4, 5}, {3,6,7},{4,5,7} or {5,6,7})
Number of such 2 elements subset =7 (except selecting {3, 7}, {4, 6}, {5,7})

Number of such 1 elements subset =3 (except selecting {4} or {6})

Number of such 0 elements subset = 1

n(B°nC’)=21=nBuUC)=27-21=107

Question ID : 1569422

Function

22.

Ans.

Sol.

1
Let f(x) be a quadratic polynomial with leading coefficient 1 such that f(0)=p, p#0, and f(1) = 3 Ifthe
equations f(x) =0 and fofofof(x) = 0 have a common real root, then f(—3) is equal to

Wf(x)w@’aﬁagq’c:%‘mmW—Wl%ﬁ%f(O)zp,p;&Oaﬁ?f(l):%%‘l afe FHIHRoN

f(x) = 0 @A fofofof(x) = 0 &T Ve WIS IR<fa® A &, 1 f(—3) W B
Official Answer NTA (25)

Letf(x)=(x—a) (x—P)

Itis giventhat f(0)=p=af =p

and f(l)zgz(l—a)(l_ﬁ)zé

Now, let us assume that o is the common root of f(x) = 0 and fofofof(x) =0
fofofof(x)=0
= fofof(0)=0

= fof(p)=0
So, f(p) is either o or B.
P-)(p-P=a
(B-a)(@f-P)=a=P-D@-Hp=1
(o a=0)
So, =3
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MATRIX

1
(1—a)(1—3)=§

7
o=—
6
7
f(x)= (x—gj(x—3)

f(-3)= (—3—9 (3-3)=25

Question ID : 1569423

Matrices
1 a a 1 48 2160
23. Let A=|0 1 b|,a,beR.IfforsomeneN, A"={0 1 96 |thenn+a+bisequalto
0 0 1 0 0 1
1 a a 1 48 2160
AT A=(0 1 b|l,a,beReEIIRTFAneND W A"=|0 1 96 |[g dinta+baRR 2
0 0 1 0 0 1
Ans.  Official Answer NTA (24)
1 0 0] [0 a a
A=]0 0|+/0 0 b|=I+B
Sol.
10 0 1 0 0 O
[0 a a| [0 a a] [0 0 ab
A={0 0 b|+|0 O bi=[/0 0 O
10 0 0 0 0 0 0 0
B*=0
A= +B)y="CI1+"C B+"C,B*+"C,B’+ ......
—1 0 n(n—l)ab—
1 00 0 na na 2
=0 1 O(+/0 O nb|+|{0 O 0
0 01 0 00 0 0 0
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I na na +n(n;1)ab

2 1 48 2160
0 1 nb =10 1 48
0 0 1 0 0 1

On compaing we get na =48, nb =96 and

n(n+1)

na -+ ab=2160

=a=4,n=12andb=8
n+a+b=24

Question ID : 1569424

Maxima & Minima

24.

Ans.

Sol.

The sum of the maximum and minimum values of the function f(x) = |5x — 7| + [x + 2x] in the interval {% , 2} ,

where [t] is the greatest integer <t, is

Wl f(x) = |5x — 7| + [x* + 2x], 58I [t] 7&<TH qUIieh <t T, & IR Bz} H STaad do e /91 o

ANTHe B

Official Answer NTA (15)
f(x)=[5x — 7] +[x*+ 2x]
=[5x-7]+[(x+1)7]-1
Critical points of

f@ﬁgﬁ¥bﬁ—hﬁ—m@4g

.. Maximum or minimum value of f(X) occur at critical points or boundary points
f (ij _24420
4) 4 4
7
f - = =
(1)=0+4-4

7
as both |5x — 7| and x? + 2x are increasing in natuyre after X = 5

f2)=3+8=11
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f Gj =4 andf(2) =11
min
Sumis4+11=15
Question ID : 1569425
Differential Equation

3 2
25. Let y=y(x) be the solution of the differential equation dy = 4y +2yx° y(l) =1.Ifforsomen € N,y(2) €

dx  3xy’+x*

[n—1,n),thennis equal to

3 2
AT Aadhed  FHIHRT ﬂ:%,y(l)zl FT BAy =y(x) el IE FH ne N3 fag
dx 3xy +x

y(2) e[n—1,n)8 A n R B
Ans.  Official Answer NTA (3)

dy y (4y2 +2x2)
Sol.  4x :;W

Puty=vx = = =VHx—

dv V(4V2 +2)
:>V+Xd_x:m
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3 3
| X +Y|=2m2= +¥-4
g 2 g 2

= [y(2)]=2
=>n=3

Question ID : 1569426

Definite Integration

26.

Ans.

Sol.

Let fbe a twice differentiable function on R. If f’(0) =4 and

f(x)+j(x—t)f'(t)dt = (ez" +e’2")cos 2X+§x ,then (2a + 1)° a%is equal to
0

AMTR R & IR GBI Uh BAd £ 2 | afe £7(0) =4 & qen

X

f(x)+f(x—t)f’(t)dt :(ez" +e‘2")cos2x+gx g, (2a+ 1) a R ?
a

0

Official Answer NTA (8)

X

f(x)+](x—t)f'(t)dt=(e™ +e™)

0

Here f(0)=2 ... (i)
On differentiating equation (i) w.r.t. x we get :

f'(x)+,[f'(t)dt+xf'(x)—xf'(x) = 2(62" —e_z")

0

c0S 2X —2(62X +e’2")sin 2x +g
a

= f'(x)+f(x)—f(0)=2(e2" —e"“)cost—Z(e“ +e"2")

sin2x+g
a
Replace x by 0 we get
= 4:g =a :l.
a 2

L (2a+1)a’ = 2%%: 2°=8
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Question ID : 1569427

Definite Integration

27. Let a_= n1(1+§+x?+ ..... + X ]dx for every n € N. Then the sum of all the elements of the

X
n

AT UA&n e N& folg a, = _nl(l+§+x?+ ..... + “‘degﬂeﬁw {neN:a e(2,30)} & W

TGl BT INTH &
Ans.  Official Answer NTA (5)

n 2 n—1
X X X
ca = || 1+—+—+.....+ dx
Sol. n _1( 9 3 " J
2 3 an
= X+—=+—+.t—
2732 2 .
_n+l n*-1 n’+1 n*-1 n" +(=1)™"
an_ 12 22 32 42 ..... n2
2+1 2°-1 3.9
Herea =2, 8, =——+ =3+===
1 2 2 2
a3=4+2+§=@
9 9
a4:5+1—5+§+21—565>31

.. The required setis {2,3}. - a_€ (2, 30)
.. Sum of elements = 5.

Question ID : 1569428

Circle

28 Ifthecircles x*+y’+ 6x +8y+ 16=0and X’ +y +2(3-3)x+2(4-6 )y =k +613+86 . k>0,

touch internally at the point P(a, B), then (a +3 )2 + (B +/6 )2 is equal to
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Ans.

Sol.

Ife g x>+ y? + 6x + 8y + 16 = 0 qern x2+y2+2(3—\6)x+2(4—\/6)y:k+6\/§+8\/6,k>0ﬁ'§

. . 2 2
P(o, B) TR afc: w9 @ F, (a+\/§) +(B+\@) R &
Official Answer NTA (25)
The circle x? +y? + 6x + 8y + 16 =0 has centre (-3, —4) and radius 3 units.
The circle x? +y? +2(3-/3)x +2(4—/6)y =k + 643 +8/6,k >0 has centre (ﬁ—3,J€—4) and
radius \/k + 34
*.* These two circles touch internally hence
S3+6 :‘\/k+34 —3‘
Here, k=2 is only possible (-.- k> 0)

Equation of common tangent to two circles is 24/3x + 246y +16+ 6+/3 +8/6 +k = 0
-, k=2 then equation is

x+2y+3+42433=0 .. @)

*.* (a, B) are foot of perpendicular from (-3, 4)
To line (i) then

atl prda —(B3-4V2+3+402+3.3)
N 142

_B+4__
_ﬁ_ﬁ
+\3) =9

Soo+3

(] <5 ) -
a5 -

Question ID : 1569429

Tangent and normal

29.

Ans.

Let the area enclosed by the x-axis, and the tangent and normal drawn to the curve
4x3 - 3xy? + 6x% — 5xy — 8y? + 9x + 14 =0 at the point (-2, 3) be A. Then 8A is equal to
HAT a6 4%° — 3xy? + 6x% — 5xy — 8y> + 9x + 14 =0 & fd=g (-2, 3)W@?ﬁﬁ@ﬁ%@ﬁ%&ﬁm 3R x-

31eT I iR & BT aFHAA T | AT SA TR &
Official Answer NTA (170)
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Sol.

4x3 —3xy* + 6x? — Sxy — 8y* + 9x + 14 =0
differentiating both sides we get
12x* - 3y? — 6xyy’ + 12x — Sy — 5xy’ — 16yy’ +9=0
V(-2,3)
=48 -27+36y’—24—-15+ 10y’ —48y’+9=0
=29 =-y

-9 2

:>mT :7 &mN =—

TEy—3=_79(x+2)&NEy—3:§(x+2)
dy=0 ly=0
—4 =31
X=— X=—
3 2

1 .
.. Area = > x Base x Height

=8A =170

Question ID : 1569430

ITF

30.

Ans.

Sol.

Let x = sin (2tan! ) and y = sin(%tan*%j. If S={a € R:y*=1-x}, then 216@3 is equal to

aeS

AT x = sin (2tan’! a)ﬁ%yzsin(%tan’léj glafRS={aeR:y’=1-x}8 @ ) 160’ &R 2

aeS

Official Answer NTA (130)
20

1+a’

X = sin(2tan_1 oc) =

; 1 —14) . ( . 1 1 j
y=sin| —tan  — [=sin|sin  — |=—
e (2 3 570
Now, y2=1-x

1 20
——1- >
5 l+a

=1+a*=5+50%-10a

=202-50+2=0
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.'.oc:2,l
2
3 3 1
s 160 =16x2° +16x—
2
aeS

=130
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