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SECTION - A

Question ID : 100001
Function
1. The number of functions, f: {1,2,3,4} — {1,2,3,4,5,6} such that f(1) + f(2) =1(3),isequal to :
Bl £ {1,2,3,4} — {1,2,3,4,5,6}, 5= faw (1) + f(2) = {(3) 2, & 1 I & :
(1) 60 (2)90 (3) 108 (4) 126
Ans.  Official Answer NTA (2)
Sol. A=1{1,2,3,4}
B={1,2,3,4,5,6}
Here f(3) canbe 2, 3,4, 5,6
f(3)=2, (f(1), f(2)) > (1,1) — 6 cases
f(3)=3, (f(1), f(2)) - (1,2), (2,1)
— 2 x 6=12 cases
f(3)=4, (f(1), f(2)) > (1,3), (3,1), (2,2)
— 3 x 6 =18 cases
f(3)=>5, (f(1), f(2)) — (1.4), (4,1),(2,3), (3.2)
— 4 x 6 =24 cases
f(3)=0, (f(1), f(2)) > (1,5),(5,1),(2,4),(4,2),(3.3)
— 5 x 6 =130 cases
Total number of cases =6+ 12 + 18 + 24 +30=90
Question ID : 100002

Complex Number

2. If a, B, y, d are the roots of the equation x* + x* + x* + x + 1 =0, then o??' + 202! + y2021 4+ 5202 i equal to

I TR X+ 3+ X2+ x+1=0F qol a, B, 7, 8 €, A1 a??! + B2 + 22! + 52 qRIR &:
()4 2)-1 )1 (4)4
Ans.  Official Answer NTA (2)

x’ —1

Sol. x*+x*+x2+x+1=00R =0(X¢1)

X J—
SO roots are eiZTE/S,ei4n/5,ei6n/5’ei8n/5

ie.a, B, yandd

From properties of nth root of unity
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12021 + aZOZl + BZOZI + ,Y2021 + 82021 = 0
:>a2021 + BZOZI + ,Y2021 + 82021 = _1

Question ID : 100003

Complex Number

3.

Ans.

Sol.

ForneN,let S ={ZEC:|Z—3+2i|=—

intheset {ne N:S NT =¢}is:
neN® oy, s ={ZEC:|Z—3+2i|=
T =¢} ¥ sragdl &I e 2

(1Ho 2)2

Official Answer NTA (4)

.. n
S, :lz-(3-21)|=  isacircle center C, (3,-2) and radius n/4

. 1
T, :|Z-(2-3) = N is acircle center C, (2,—3) and radius 1/n

Here S, N T, =¢
Both circles do not intersec each other
Case-1: CC,>n/4+1/n

N
4 n
thenn=1,2,3,4
n 1
Case-2 : CC, < 11
n
2
= 2<n 4

4n

= n has infinite solutions for n ¢ N

Question ID : 100004

Determinant

4.

The number of © € (0, 47) for which the system of linear equations

}and T, ={ZEC:|Z—2+3i|=

}ﬁgﬂ T, ={ZEC:|Z—2+3i|=

T (0,4n) H 0 @ A R forg YRaw aHiaRT e

3(sin30)x—y+z=2
3(cos20)x +4y+3z=3

} . Then the number of elements

}%l?ﬁﬂgﬁﬂ{neN:Snm

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

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

Page No. 3




MATRIX Question Paper With Text Solution (Mathematics)
JEE Main July 2022 | 25 July Shift-1

Ans.
Sol.

6x+7y+7z=9
has no solution, is :
BT DI &1 81 B, DI & © :
(16 2)7 (3)8 49
Official Answer NTA (2)

The system of equation has no solution.

3sin30 -1 1
D =|3co0s20 4 3|=0
6 7 7

21sin30+42cos20-42=0
sin30+2cos20-2=0

Number of solution is 7 in (0,47)

Question ID : 100005

Limit

5.

Ans.

Sol.

If 1im(\/n2 -n-1 +nq+B) =0, then 8(a+ ) is equal to :

n—ow

af lim(\/n2—n—1+na+[3)=0%\',?ﬁ 8(o+ B) IR 7 :

n—ow

()4 (2)-8 (3)—4 48
Official Answer NTA (3)

lim(\/n2 —n—l+n0L+B)=O

n—o

=lim[‘/l—l—%+a+g}=0
n—o n n n
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= lim 1 =0
n
1
=>B-==0
b 2
1
B3
1
Now, 8(0L+B)=8(—Ej=—4

Question ID : 100006

Maxima & Minima

6.

Ans.

Sol.

If the absolute maximum value of the function f(x) = (x*—2x +7) )

then:

inthe interval [-3, 0] is f(cv),

(4x3—12x2—180x+31)

afg efarTel [-3, 0] H Bed f(x)=(x2—2x+7) e o1 foRUeT STaaq 74 f(o) &, @ ¢

(1) a=0 ) a=-3 B3)a e (-1,0) @) o e (-3, 1]
Official Answer NTA (2)

F1(x) gl 12 ds0sa) (12(x* ~2x +7) (x +3)(x 5+ 2(x 1))

for x e[-3,0]

=f(x)<0

f(x) is decreasing function on [-3, 0]
The absolute maximum value of the function f(x) isat x =—3

=oa=-3

Question ID : 100007

7. The curve y(x) = ax® + bx? + cx + 5 touches the x-axis at the point P(-2, 0) and cuts the y-axis at the point Q,
where y’ is equal to 3. Then the local maximum value of y(x) is :
g% y(x) =ax® +bx?+cx + 5, x-31&T DI g P(-2, 0) W W FHRAT & AT y-3HeT Bl fdvg Q R y’ & 7149 3
21 AT y(x) BT AT STadq 719 ®
(1) =L ) 2 A3) =L “4) 2
4 4 4 2
Ans.  Official Answer NTA (1)
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y(x) =ax?®+bx*+cx + 5 is passing through
(-2,0) then 8a—4b +2c=5........ (1)

y’(x) =3ax?+ 2bx + ¢ touches x-axis at (-2,0)
12a—4b+c=0........ (2)

again, forx=0,y’(x)=3

c=3 . 3)

. 1 3
Solvingeq. (1),(2) & (3) a= _E’b =

3., 3
'X)=—=x"——x+3
y(x)=--x"—3

y(x) has local maximaatx =1

27
yh=—

Question ID : 100008

Area Under Curve

8.

Ans.
Sol.

Theareaof theregion givenby A = {(x,y) : x*<y<min{x+2,4—3x} is:

A={(x,y): xX*<y<min{x +2,4—3x} gRT faU 7V &5 &1 &% & :

31 17 19 27
O @ Obs Oy

Official Answer NTA (2)
A= {(x,y):x2 < ySmin{x+2,4—3x}}

So area of requierd region
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Question ID : 100009
Definite Integration

0. For any real number x, let[x] denote the largest integer less than equal to x. Let f'be a real valued function

X —[X], if [x]is odd

. i . Then the value of
1+[x]-x, if [x]iseven

defined on the interval [-10, 10] by f(x):{

2 10

— | f(x)cosmx dx is:
10 -,

el ardfd® H@am x @ oy, A1 [x] 98 QUlid < x & | A1 3ia-ral [—10, 10] ¥ U& adfdd A %ot

3 x—[x], afe [x]fawmz n_zlo .
f(X)_{1+[x]—x, af [x]wm 2 ERT gRYIRG 2| o 1O_J;Of(x)cosnxdx BT A ®

(1) 4 (2)2 31 40
Ans.  Official Answer NTA (1)
{x} 2n—1<x<2n
Sol. f(x)=
1-{x} , 2n<x<2n+1

Clearly f(x) is a periodic function with period =2
Hence f(x) . cos 7x is also periodic with period =2

2 10 2
T

Ef{ f(x)cos(mx) dx = ’ { f(x)cos(nx) dx = n* i ((1—{x}) + {—x}) cos(nx) dx

1 . 1
=22 j(_x cos 1x)dx = o [Xsm X N cosznx} _ o (_%j 4
' T T 0 T

Question ID : 100010
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Definite Integration

2x -X
¢ —6e +9 . If C passes through

10. The slope of the tangent to a curve C : y=y(X) at any point (X, y) on it is BT
+9e

Ans.

Sol.

. 1 T 1 2 .
the points | 0,—+—~= | and (oc, —e™ j ,then e*is equal to :
( 2 2«2} 2

qeh C:y=y(x)$%ﬂﬁ§(x,y}ﬁ@ﬁwaﬁwu%\ afe C, ﬁ%\%ﬁ(

2+49¢™
eI (a,%e“j@r BIPR ST &, dF e SRIeR ©

3+42 3 (3442 (241 V241
Uk NA ORGvw) PNV @ao

Official Answer NTA (2)

dy _2e™ -3¢ +9
dx 2+9e™

dy 2 6e

dx 2e¢** +9

er 1(\/56)(]
y= —tan 3 +c

2

If C passes through the point ( SR \/—j

T ,1\/5

c=———tan —
3

1 2
Again C passes through the point (OC, ) ¢’ )

o 3 (3442
then _\/5 32

QuestionID : 100011

Differential Equation

5%)
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11. The general solution of the differential equation (x — y?)dx + y(5x + y?)dy=01is:

AqHA FHIER (X — y?)dx + y(5x + y?)dy = 0 &7 U6 & o :
(D) ¢ +x)*=Cl(y* + 2x)’| (2) (* +2x)* = C|(y* + x)’|
) I(y* +x))| = C2y* +x)* @) |(y* +2x)’| = C(2y* + x)*
Ans.  Official Answer NTA (1)
Sol. (X—yz)dx+y(5x+y2)dy:0

dy y'—x
&_SX—i—y2
Lety*=t
I dt  t-x
E'd_x_5x+t
Now substitute, t =vx
dt dv
d—X:V+xd—X

1{ dv} v—1
—V+X— =
2 dx 5+v

Xﬂ_2v—2_ _—3V—V2—2
dx S5+v 5+v
5+v dx
sy vEl-—
vi+3v+2 X
S VY SN S Y .
v+1 v+2 X

4Inv+l|=3In|[v+2|=-Inx+InC

(v+1)*
(v+2)

) 4
X

2 3
X

(y2 + X)4‘ = C‘(y2 +2X)3

QuestionID : 100012

C

X

<
X
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Straight Line

12. A line, with the slope greater than one, passes through the point A(4, 3) and intersects the line

x —y—2=0at the point B. If the length of the line segment AB is V29 , then B also lies on the line :
3

ugh Iwl, f99®T gauiar e |9 Ifyd 2, favg A4, 3) € BB ATAT B dT =T

Xx—y-2=0% fdg BWR qvlddﬁ%‘lﬁf?WABa%ams‘@%‘,ﬂi fa=g =1 9 9 o Xar R oY Rer
3

g

(1)2x+y=9 (2)3x—2y=7 (3)x+2y=6 (4)2x - 3y=3

Ans.  Official Answer NTA (3)
Sol.  Let B(x,x,—2)

J(x,—4) +(x,—2-3)

Squaring on both side
18x,> —162x, +340=0
51
X = ? or
33
M Y or
Option (C) will satisfy (

Question ID : 100013

Circle

< e
Il Il
SSENN w|

w|5

V29
3

—
(e

W
~—

13. Let the locus of the centre (a., B), B >0, of the circle which touches the circle x? + (y — 1)>= 1 externally and

also touches the x-axis be L. Then the area bounded by L and the line y=41is :
HET U g, S g x>+ (y — 1) = 1 BT 9Igra: el HRar 2 97 x - 318 &l A1 Wl &l &, B v (o, B),
B>0 @ famguer L2 | a1 Ldern @ y =4 gRT uRdg & &l &3%hd ¢ :

3212

402

64 32
(D — (2) — 3) EY 4) 3

Ans.  Official Answer NTA (3)

Sol. (= 0)+(B—1p=(B+1)

o =4
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x? =4y

2
A=2ft|a-X | =&
4 3

Question ID : 100014

3D Geometry
.. . . Xx—-3 y+ 4 z-7 . ..
14. Let P be the plane containing the straight line = = and perpendicular to the plane containing
-1 -5

the straight lines % = % = % and % = % = g .If dis the distance of P from the point(2, -5, 11), then d” is equal

to:

aer var XT3 Y+ 277 quer P Rerd & qerr wde P Y _Z g XY _Z 4

9 -1 -5 2 3 5 3 7 8
3idfdse B dTel FHTA & wadd & | Ife Pl fag (2,5, 1) A g d &, O > ReR &
147 32

(1) — (2)96 35 (4) 54
Ans.  Official Answer NTA (4)
Sol.  Let<a, b, c>be direction ratios of plane containing

Y _ %z X Y _Z
lines =375 and 3 .
s 2a+3b+5¢c=0 ... (1)

and3a+7b+8c=0 ..... (i1)

a
24-35 15-16 14-9
-. D.RS. of planeare <11, 1,-5>

Let D.R%of plane Pbe <a , b , ¢ > then.
lla,+b —5¢=0 ... (iii)

and9a —b —5¢ =0 ... (iv)

From eq. (iii) and (iv) :

from eq. (i) and (i) :

a, b ¢
—5-5 —-45-55 —11-9
-. D.A%. of plane Pare<1,-1, 2>
Equation plane Pis: 1(x-3)-1(y+4)+2(z—-7)=0
= X—-y+2z-21=0
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Distance from point (2,5, 11)is d = 21>+ 22721
J6
2232
3

Question ID : 100015

Vectors
15. Let ABC be a triangle such that BC = da,CA=b, AB=¢ , 5| = 6\/5, B‘ = 2\/5 and b.¢ =12 . Consider
the statements :
(S1):|(axb)+(exb)|~[d| = 6(2v2-1)
(S2): ZLACB=cos™' [\/%j
Then:
(1) Both (S1) and (S2) are true (2) Only (S1)is true
(3) Only (S2) is true (4) Both (S1) and (S2) are false
71 ue Bt ABC @ folt BC=a, CA =b. AB=¢, [i|=62, B‘zzﬁ T b.c=12%:
HUHAT :

(81):|(axb)-+(exb)|-[¢| = 6(2v2 1)

(S2): ZACB=cos™ (\/%j

¥
(1) (S1) T (S2) <1 | & (2) Hda (S1) 9 &
(3) ®adt (S2) T (4) <41 (S1) TM(S2) T &

Ans.  Official Answer NTA (4)
Sol.  a+b+c=0
b+c=-a
b +|c* +2b-c=[a
|cP=36
lcl=6

Sl:jaxb+cxb|—|c|
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[(a+c)xb|—|c|
|—bxb|—|c|
0-6=—6
S2:a+b+c=0
b+c=-a

laf +|b[F =2|a||b|cos(LACB) = ¢ [

cos(£LACB) = \/%

Question ID : 100016
Probability

16.

Ans.

Sol.

Ifthe sum and the product of mean and variance of a binomial distribution are 24 and 128 respectively, then the

probability of one or two successes is :

afe U fgug des1 & Areg I UERE & AN SR [UHhS HHS: 24 9T 128 €, Ol Ud AT &1 Ahedmall &
ORI ©

33 33 33 33
(1) 25 (2) 535 () 2o 4) 57
Official Answer NTA (3)
np+npq=24 ... (D
np.npq=128 ... 2)
Solving (1) and (2) :

1 1
Wi =—,q=—-,n=32.
eget P=5.q="

Now,

PX=1)+P(X=2)

— 32C1 pq3l + 32C2 p2 q30
33

= ?

Question ID : 100017

Probability

17.

If the numbers appeared on two throws of a fair six faced die are o and [3, then the probability that
x>+ax+B>0,forallx e R,is:

I B BeAd! & Udh I U Bl & IR B TR Udhe 8 il A&Ie o dq1 B &, o 9 x € R & forg
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x2+oax + B> 08 P UG 2
h 7 X . ol
() 3¢ @) 7 35 ) 3¢

Ans.  Official Answer NTA (1)

Sol.  Forx*+ax+ >0 V xeR to hold, we should have o — 4o <0
Ifa=1,Bcanbel,?2,3,4,5,61.e., 6 choices
Ifa=2,Bcanbe?2,3,4,5,61.e., 5 choices
Ifa=3,Bcanbe3, 4,5, 61.e., 4 choices
Ifa=4,B canbe5or6i.e., 2 choices
If a =6, No possible value for f i.e., 0 choices
Hence total favourable outcomes

=6+5+4+2+0+0
=17
Total possible choices foraand =6 x 6 =36
. Lo 17
Required probability = 36

QuestionID : 100018

Trigonometric Equation

18. The number of solutions of|cos x| =sinx, 4n<x<4mis:

THHIT |cos x| =sinX, 4n <X <4n D Tl DI A& ¥
(14 (2)6 3)8 (4)12

Ans.  Official Answer NTA (3)

n / 2n
Sol. 2 W

-+ |cos x| is periodic will period 7 and sinx is periodic with 21t
and as shown in figure |cosx|=sinx is having 2 solutions

.. Total number of solution of the equation |cosx|=sinx is [-47, 4n] isequal to 4 52 =8
Question ID : 100019
Heights & Distances

19. A tower PQ stands on a horizontal ground with base Q on the ground. The point R divides the tower in two
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parts such that QR = 15m. If from a point A on the ground the angle of elevation of R is 60° and the parts PR

of the tower subtends an angle of 15° at A, then the height of the tower is :

T TR PQ Udh &fel TR el B | SR &7 3R Q eRTael W 2| fa=g R, SR &Y &1 WFif # dfedr 8 wafd
QR =15¥cx 2 | I} eR1qa R U& fag A & R &7 =19 HI0T 60° B, TN STaR &1 W17 PR, fag AwR 15°
BT HIT g9TCT 8, o SR Sarg (Hex #) 2

() 5245 3)m ) 5(v3+3)m
(3)10(V3 +1)m (4 10(243 +1)m
Ans.  Official Answer NTA (1)
P
R
Sol. 122 v
60° l_Q
15 o
A_taan60 ..... (1)
PAX_an7se )
o _
(2)z>x_10\5

So, PQ=5(243+3)m
Question ID : 100020
Mathematical Reasoning

20. Which of the following statements is a tautology?

71 el § BT gaofad & 2
(M (~p)vad=p @p=>({~p)Vva
B)((p)vad=¢q 4 q=((p)Vva

Ans.  Official Answer NTA (4)
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Sol.  Truth Table

pla|~p|~qa|CpvVvq|({(=pVvy—=>p|p>((~pVvy |(~pPVg—q

T|T| F | F T T T T

T|F| F | T F T F T

F|T| T |F T F T T

FIF| T |T T F T F
SECTION - B

Question ID : 100021

Complex Number

2 -1 -1

q—>((~pva)
T

T
T
T

21. Let A=|1 0 -1l|and B=A-11If o= \/gi_l , then the number of elements in the set
2

1 -1 0
{nefl,2,..,100}: A" +(@B)' = A+B| is equal to

2 -1 -1
A A=|1 0 -1|daB=A-Ig|3afQ m:ﬁ;‘l%‘,a‘f{ne{l,z,....,loo}:A“
1 =10

# eragdl & dE@ 7
Ans.  Official Answer NTA (17)
2 -1 -1
0 -1|=A’=A=A"=A
-1 0

Sol.

vne{l,?2,...,100}
1 -1 -1
Now, B=A-I1=|1 -1 -1
1 -1 -1

B>=-B
= B*=-B?’=B
=B=B
=B*=B

+(oB)" = A+B} g,
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Also, o* =1
So,n=common of {1, 3,5, .,99} and
{3,6,9,.,99} =17

Question ID : 100022

P&C
22.

Ans.
Sol.

The letters of the word ‘MANKIND’ are written in all possible orders and arranged in serial order as in an

English dictionary. Then the serial number of the word ‘MANKIND’is .

?eg ‘MANKIND’ & 3feRl &1 I §9a Al 3 foT@T ST 8 T 3{USl @I B IR HATIAR AdReI

fpar Srar 81 A1 ‘MANKIND’ &1 e W1 © |
Official Answer NTA (1492)

M|A|N|K|I|N|D

4%6)! 41x3
( 5 j+(5!><0)+( o j+(3!><2)+(2!><1)+(1!><1)+(0!><0)+1=1492

Question ID : 100023

Binomial Theorem

23.

Ans.

Sol.

1 \I3

L =x
t

If the maximum value of the term independent of t in the expansion of | t*x5 +

8 K is equal to

1 \I3

AR o8 L
afg t2x5+@ ,X20 @ TR t 9 Wad Ug &7 3rfdhad K 2, 8 K aRieR @

Official Answer NTA (6006)

1 15-r % !
245 (1-x)
t

General Term = 15C, (t

for tem independent on t
2(15-1)—r=0
=r=10

=T, ="C,x(1-x)

. 1
Maximum value of x (1 —x) occurat x = 5

,x >0,1sK, then
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e (0=, =

=K="C, ><l
4

= 8K =2("C,,) =6006

Question ID : 100024
Sequence & progression

24.

are the roots of the equation x* + 12bx + 6b = 0, such that

’UI»—‘

Let a, b be two non-zero real numbers. If p and r are the roots of the equation x> —8ax +2a=0and q and s

11
o are inA.P,thena'—b"is equal to

1
q

AT a, b &1 YRR aRAGD AN © | e FAIBRT x> — 8ax +2a =0 T p el r& AR AABRT

1 111
x2+12bx +6b =0, Ho & q T s &, Sl —,—,—,— A
pqrs
Ans.  Official Answer NTA (38)
Sol. x?-8ax+2a=0 x2+ 12bx +6b=0
p+r=28a q+s=-12b
pr=_2a gs = 6b
l+l:4 l+l:_2
p r q s
2_4 2_,
q r
Q—Z r=-—
1 !
P 5 4
Now L1226
a b pr gs

Question ID : 100025

Sequence & progression

25. Leta =b =1,a =a

_,+t2andb =a +b

AP#HE dal-b!'RaR ©

15

, for every natural number n > 2. Then Z a, b, isequal to

n=l
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15
AT a,=b =12 qMIAF n22F flga =a  +23Rb=a+b T dab ww?
n=1

I
Ans.  Official Answer NTA (27560)
Sol. a,=b =1
a,=a +2=3
a,=a,+2=35
a,=a,+2=7
=an=2n-1
b,=a +b =4
b,=a, +b,=9
b,=a,+b, =16

b =n?
n

15
Yab,

n=1

15
2 (2n-1)n®

n=1
15

z (2n3 —n2)

n=l

n’ (n+1)2 n(n+1)(2n+1)

4 6
Putn=15
2x225x16x16 15x16x31
B 4 6
= 27560

Question ID : 100026
Continuity & Differentiability

) \4x2—8x+5
26. f(x)=
[4x2—8x+5] if 8x*—6x+1<0

, if 8x*—6x+12>0

where [ot] denotes the greatest integer less than or equal to

o.. Then the number of points in R where f'is not differentiable is

‘4x2—8x+5, if 8x2—6x+1>0

m:nf(x)_{ STET [o] #ewH Ui o8 | ol R4 S fawgaii &1 W,

[4x2—8x+5] if 8x*—6x+1<0
STet fegdha-d A8l 8, 8 |
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Ans.  Official Answer NTA (3)

\4x2—8x+5, if8x2—6x+12>0

f(x) =
Sol. {[4x2—8x+5], if 8x* —6x +1<0

4x* -8x +5, ifxe [—oo,l}u[l,ooj
4 2

[4){2 —8X+5} ifxe (%,%j

4x> -8x +5 if XE(—oOlj|U|:l,oo]
4 2

1 2-+2
f(x)= 3 xe(z,—j
BN

1 2—".'2
. Non—diffat x = l, 2-\2 ,l
4 2 2

Question ID : 100027

Definite Integration

1

k-1
27, If limﬂ[(nlwr1)+(nk+2)+...+(nk+n)]=33. lim ——

n—o© nk+l n—o 1)

.[1k+2k+3k+...+nk], then the

integral value of k is equal to

k-1
gfe lim%[(nk+ 1)+(nk+2)+...+(nk + n)] =33, lim
n—w n n—o N

[lk +25 43" +...+nk]§?, @ k @7

k+1°
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quifs A SRTER
Ans.  Official Answer NTA (5)

Sol. LHS
, (n+1)k_1
lim———— [nkn+1+2+...+n]
n—oo n
k-1
:limﬂ n2k+M
>0 1,1k+l : 2
()
(n+1)k_1.n2 K+~ 1/
2
:]%1_1;1; ok

= lim

n—o0 n

LHS=RHS

:>k+l=33.L
k+1

= 2k+1)(k+1)=66

= (k-5 Q2k+13)=0

=k=50r —E
2

IL-I (1k +2k +....+nk):m

Question ID : 100028

Hyperbola

28.  Letthe equation of two diameters of a circle x*> +y? —2x + 2fy + 1 =0 be 2px —y= 1 and 2x + py=4p. Then
then slope m € (0, «) of the tangent to the hyperbola 3x*— y? = 3 passing through the centre of the circle is

equal to
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Ans.

Sol.

AT U g X2 +y? —2x +2fy + 1 =03 I ATAT & FHIDIOT 2px —y = 1 TAT 2x +py =4p B | AT A=A
32— y? =3 @1 UPh e N1, Sl 9 & s BIdR oIl 8, B 9ol m e (0, 00) TRIR &
Official Answer NTA (2)
ZpH+f-1=0 .. (1)
2—pf4p=0 .. (2)
2=p(f+4)
2

PeTa
2p=1-f

4
"
f2+3f=0
f=0o0r-3

1-f

2

Hyperbola 3x*> —y?=3, x* — y? =1

y=mX +ym’ -3
It passes (1, 0)
o=m*+vm’-3

m tends oo
It passes (1, 3)

3=m++m’-3
3-m)*=m?-3
m=2

Question ID : 100029

Parabola

29.

Ans.

The sum of diameters of the circles that touch (i) the parabola 75x* = 64(5y — 3) at the point (% , gj and (i1)

the y-axis, is equal to

T4l S (1) Waerd 75x2 = 64(5y — 3) @I fag @gj TR AT (ii) y-31eT BT W &R &, & ANl BT AT ©

|
Official Answer NTA (10)
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2 _ 64.5( _Ej
Sol. X' =—/—|Y

75 5

8 6
equation of tangent at (g > gj

8 64 s 3

5 15| 2 5

3x-4y=0
equation of family of circle is

(x—%)z +(y—gj2 +A(3x—4y)=0

It touches y axis so f2=c¢

x2+y2+x(3k—%j+y(—4k—%j+4:0

2
(4k+152j
~— =2 =4

d +d,=10
Question ID : 100030
3D Geometry

30. The line of shortest distance between the lines X2 = y_—l _Z and X3 == > _Z- !

makes an angle of
1 1 2 2

cos™' L /%j with the plane P : ax —y—z=0, (a>0). If the image of the point (1, 1,—5) in the plane P is (a,

B, y), then o+ B —7v is equal to

gTait X82:y1—1:%mﬂ X;3ZY;5:ZI—1 & e <A g8 B ¥, FHAA P ax —y—z =0,
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(a>0) 3 cos{\/%]ﬁiﬁwm%\’l afe fag (1,1,-5) P % ufdfda (o, B, ) &, @ o+ P —y RER B

]
Ans.  Official Answer NTA (3)
Sol.  DR’sofline of shortest distance

A~

ik
0 1 1=-i+2j-2k
2 2 1

42
angle between line and plane is cos™ Yl ol

| a-242 |
cos oL

‘ Jata+1 a+1+‘
J3lal=5va% +2
3a* =25a%+50

No value of (a)
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