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MATHS [ JEE ADVANCED - 2019 ] PAPER - 1

SECTION -1 (Maximum Marks : 12)

. This section contains FOUR (04) questions.

. Each question has FOUR options ONLY ONE of these four options is correct answer.

. For each question, choose the option corresponding to the correct answer.

. Answer to each question will be evaluated according to the following marking scheme.
Full Marks : 43 If ONLY the correct option is chosen.
Zero Marks : 0 If none of the options is choosen (i.e. the question is unanswered)
Negative marks : -1 In all other cases

1. A line y = mx + 1 intersects the circle (x — 3)2 + (y + 2)? = 25 at the points P and Q. If the

midpoint of the line segment PQ has x - coordinate 4 , then which one of the following options

is correct ?
(1)-3<m< -1 (2)6<m< 8 (3)4<m< 6 4)2<m< 4
Sol. 4

Sm(BEm) -y

= 15m -3m?-18 =0
m2-5m+6=0
m=2 m=3=>2<m<4

sin*e  -1-sin’0
1+cos’®  cos*®
where o = a(0) and B = B(0) are real numbers, and I is the 2 x 2 identity matrix. If
o* is the minimum of set {a(0): 6€[0,27)} and
B* is the minimum of the set {B(6): 6 € [0,2n)}
then the value of a* + B* is

2. LetM={ }=aI+BM‘1

-29 37 17 31
1) 45 ()15 3) 16 ) 16
Sol. 1
sin*e  -1-sin’0 L
= |1+cos?0 coste | = ol*BM
M = ol + pM-:
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Sol.

M2 = oM + BI

{sin“e —1—sin29H sin® @ —1—sin29} BF 0} 0{ sin* @ —1—sin29}
= +

1+cos’0 cos’o 1+cos’0 cos’o 01 1+cos’0 cos*o
sin®0 - 1 — sin?0 - €0s%0 — cos?0 sin?0 = B + asin®d
sin®0 - 2 — cos?0 sin%0 =B + a sin‘e ... (1)

Sin%0 + c0s20sin*0 + co0s*0 + cos®0 = a1l + cos?0)

sin* 9(1 + cos? 9) + cos* 9(1 + cos? e)

a= (1+cosze)
. 1.,
o =sin“d+coso= =1- Esm 20
1 1
o=1-==-=
(’“mln 2 2

for equation (1)
Sin®0 - 2 — €0s2?0sin?0 — asin“d = B
B = sin?0 - 2 - sin?0 cos?0 - sin*0(sin*6 + cos*0)

B = - 2 - sin%0 cos?0 - sin*® cos*o
1., 1, . 4
= -2 - =8in“20 - ——(sin20
B 2 4 16( )

p= -2~ ={(sin20)" +4(sin? 20)+ 4} +

7 1. 2
= -2 - —{sin20+2
B 2 16{sm +2}
__7_1q_=7_9 _=28-9 37
B_416'_4 i6 16 16
-37+8 -29
* * = = —
a min+B min 16 16

Let S be the set of all complex numbers z satsfying |z - 2 + i| > /5. If the complex number z,

1 1
is such that H is the maximum of the set {m iZ¢€ S} , then the principal argument of
0

4- Zy _zo .
2, -2, +2i 'S
15 (2) 3 (3) = (4) -2

2 4 4 2
4

1
|z-2 +i|> /5 for max of —|z _1|
0

= min|z, - 1|
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mCA=tane==_i1=—1

Now use parametric coordinate 6 = 135°

= arg(-i) = ?n

4, The area of region {(x,y) : xy <8, 1 <y <x?}is

(1) 16log, 2 - 14 s log,2 - % (3) 8log,2 - % (4) 16 log 2 - 6

3
Sol. 1
Xy <8 & 1<y<x?
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:[(x -1)dx + j(——l]d

2

>
Il

3

A=?

+8Inx|2 -1-6

1

A = (ﬁ_lj + 8(In 8 - In2) - 7

3 3
A=%—7+16|n2
A=16|n2—%

SECTION -2 (Maximum Marks : 12)
This section contains EIGHT (08) questions.
Each question has FOUR options ONE OR MORE THAN ONE of these four option(s) is (are)
correct answer(s).
Answer to each question will be evaluated according to the following marking scheme.

Full marks : +4 If only (all) the correct option(s) is (are) chosen;

Partial Marks : +3 If all the four options are correct but ONLY three options are chosen
and both of which are correct

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen
and it is a correct option.

Zero Marks : 0 If two or more options is chosen (i.e. the question is unanswered)
Negative Marks : =1 in all other cases

For example, in a question, if (A),(B) and (D) are the ONLY three options corresponding to
correct answer, then

choosing ONLY (A), (B) and (D) will get +4 marks

choosing ONLY (A) and (B) will get +2 marks
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Sol.

choosing ONLY (A) and (D) will get +2 marks
choosing ONLY (B) and (D) will get +2 marks
choosing ONLY (A) will get +1 mark
choosing ONLY (B) will get +1 mark
choosing ONLY (D) will get +1 mark

choosing no option (i.e., the question is unanswered) will get 0 marks; and
choosing any other combination of options will get -1 mark

Let [* denotes a curve y = y(x) which is in the first quadrant and let the point (1,0) lie on it. Let
the tangent to [ at a point P intersect the y - axis at Y,. If PY, has length 1 for each point P on

[, then Which of the following options is/are correct ?

(1) xy'-J1-x* =0

(3) xy'++1-x* =

(2)y = ~log. + 1-x2

[1+J1—x2]

(4)y = log. 1-x?

[1+J1—x2]_

3,4

<~

(1,0)

Equation of Tangent at P

d
Y-y = Fx-x)

For Y, = (X = 0)

dy
= - X—
Ve Y dx

distance YpP =1

X2 + Y—Y+Xd—y2 =1
dx
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2
dyy _ 1 4
dx NG

dy _ 1-x? .
ax - +—— — option 1 and 3
12
J.dy = —_I—J‘idx
X
X = sin®

cos 0
= + cos0de
Y J sind

— i 2
iJ~1 sin ede

sin®
y = t[(coseco -sin6)de

y = *(Injcoseco + cot |+ cos6) + C

1 v1-x? .

_ |
y‘i(nx X

Pas (1,00 > c =0

1++1-x2 —
y = i{'n(%x}L 1-x ] — option (2), (4)

1‘X2] +C

Define the collections {E ,E,, E,...... } of ellipse and {R, R,, R, ..... } of rectangles as follows :
2 2

XY 4.
E1 . ?4'? =1 ’
R, : rectangle of largest area, with sides parallel to the axes, inscribed in E ;

2 2
E, : ellipse a_§+b_§ = 1 of largest area inscribed inR__,, n > 1;

R, : rectangle of largest area, with sides parallel to the axes, inscribed inE, , n > 1
Then which of the following options is/are correct?
(1)The eccentricities of E,; and E,; are NOT equal

V5

(2) The distance of a focus from the centre in E, is 35
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N
(3) 2 (area of R,) <24 for each positive integer N
n=1

(4) The length of latus rectum of E; is %
2. (3),(4)

(0,2)
(3co0s6,2sinb)

0""- 4 “\‘\
4 5 (1 2]
2 '\2

(=3,0\ |} b (3,0)

“I"“—"(3cos0,-2sin0)
\01_2)

E

2 2
1= X?+YT =1
| = 6 coso
b = 4sind
Area = 12 X sin20
Amax = 12

sin20 = 1

20 =

N|a

E - —i'b—i . _3._i.b_2._i
2'a_\/§l _\/E ;@ = Ir_\/il —,r—\/i

2
(i) e = 1—% eccentricities of all ellipse will be equal

. J5 1)®
(ii) for Eg ; e=?and a = 3x E

-. distance of focus from centre

Branch Predictor : motioniitjee.com/JeeBranchPredictor.aspx

JEE Advanced Rank Predictor : mutinniitjea.t:nmfjea-a:l'.ranm;d-Zl}lB-rankpredinlnrﬂ'




01 a -1 1 -1
3. Let M = 123 and adj M = 8 6 2 where a and b are real nhumbers. Which of the
3 b1 -5 3 -1
following options is/are correct ?
(1) det (adjM?) = 81 (2)a+b=3
o 1
(3) (adj M)t + adj Mt = -M (4)ifM|B|=1|2|,thena-p+vy=3
¥ 3
Sol. 2,3,4
01 a -1 1 -1
mM=|123 and adj M = 8 6 2
3 b1 -5 3 -1
2-3b ab-1 -1 -1 1 -1
= adj M = 8 6 2| _18 -6 2
b-6 3 -1 -5 3 -1
2-3b =-1 ;ab-1=1
b-6=-5;a=2
b=1
012
Now M = 123
311
IM| = 8 - 10 = -2
= a+ b =3 option (2)
ladj(M?)| = [M?]?
= |[M|* = 16

(3) (adjM)* + adj(M-*) option(3)
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adj(M-1) + adj(M-1)
2adj(M)
= 2(|M-*|M)

e

=-M
o 1
MiB|=|2
(4)
Y 3
01 2|la 1
1.2 3B - |2
31 1|y 3
B+2y=1
o+ 2B+ 3y =2
B3a + B +y=1
a 1
p=-1
Y 1
a-B+y=3 option (4)
4, Let o and B be the roots of x2 -—x — 1 = 0, with a > B. For all positive integer n, define
an_Bn
a, = a—p ,N=1

b=1landb ,=a, _,+a,,,,nx2

Then which of the foIIowmg optlons is/are correct ?
(1)a,+a,+a,+....+a,=a,,,-1foralln>1
(2) b =a"+[3" foraII n>1

S b, 8

“a 10

Sol. 1,2,4
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o (a+2)-p" (B+2)

a-B
an—l 5+\/§ _Bn—l 5_\/5
_ 2 2
a-p
50" + /58"
_ \/_ocatg/_ﬁ — o 4 B

(i)a, +a, + a, +.... + a

n

(a+a2 +....+oc”)—(B+B2 +....[3”)
a-f

= 1-a 1-p
a-p
e -a-1=0
a2 -1 =a
o
ot+1——a_1

an+2 _ Bn+2
= "olp " (a+B)
= an+2 -1
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o

10 , B
=4 4_B

10 10

o B
= 10-a 10-p

10(a +pB) - 208
= 100-10(c+p) +ap

10+2 12

100-10-1 89

a" 1 a B
(4) 275 = a—B{lo—a 10—5}

1 {10(0‘—5)} _ 10

~a-p| 8 | T 89

5. Let f : R —» R be given by

x° +5x* +10x® +10x*> +3x+1, x<0
X2 -x+1, 0<x<1;
%x3—4x2+7x—%, 1<x<3
f(x) = 10
(x—2)|oge(x—2)—x+?, X =3

Then which of the following options is /are correct ?

(1) f is increasing on (—x,0) (2) fis onto
(3) f' has a local maximum at x = 1 (4) f' is NOT differentiable at x = 1
Sol. 2,3,4
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[x°+5x* +10x> +10x* +3x+1 x<0
x*-x+1 0<x<1
FOO=|2x _axz v 7x -8 1< x<3
3 3
(x—2)£n(x—2)—x+? X =3

f is onto - Range = R (/n (x-2) contains all real values)
5x* +20x> +30x? +20x+3 x<0

2x -1 O0<x<1
f'(x) =
) 2x% -8x +7 1<x<3
l1+/n(x-2)-1 X >3
RHD=-4
Check diff of f'at x = 1 is not diff.
! <LHD=2 f
20x3® + 60x? + 60x + 20 x <0
2 O<x<1
f"(x)=]4ax-8 1<x<3
1 X>3
X—-2
20(1 + x)? x<0
2 O<x<1
f"(x)=|4x-8 1<x<3
L X>3
X-2

0
/N -/"(') =  Not always one

There are three bags B,, B, and B,. The bag B, contains 5 red and 5 green balls, B, contains 3 red
and 5 green balls, and B, contains 5 red and 3 green balls. Bags B,, B, and B, have probabilities

% , %and % respectively of being chosen. A bag is selected at random and a ball is chosen at

random from the bag. Then which of the following options is/are correct ?

(1) Probability that the chosen ball is green, given that the selected bag is B,, equals %

(2) Probability that the selected bag is B, and the chosen ball is green equals %
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Sol.

Sol.

(3) Probability that the selected bag is B,, given that chosen ball is green, equals %

(4) Probability that the chosen ball is green equals 39

80
1,4
5R + 5G ” 3R + 5G L 5R + 3G |
B, B, B,
3 3 4
P(B,) = —|P(B,) = —|P(B;) = —
8= 5 P(E) - |P(E) - 1+
3 |3
1. P(G,IB,) = 8 |8
4
2. P(B,|G) = 13
12 |4
3. P(B,;IG) = 39 13
_ 3. 5,35, 4 3_12+15+12 139
4 PO =15170"108 10 8 80 80
In a non-right angled triangle APQR, let p,q,r denote the lengths of the sides opposite to the

angles at P,Q,R respectively. The median from R meets the side PQ at S, the perpendicular

from P meets the side QR at E, and RS and PE intersect at O. If p = JE, g=1, and the radius
of the circumcircle of the APQR equals 1, then which of the following options is/are correct?

(1) Length of RS = g (2) Length of OE = 5
(3) Radius of incircle APQR = %(2—\/5) (4) Area of ASOE=§
1,2,3
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sinP _sino 2R
N3 1
sinP ~sin®
_ J3/P=60
sinP = > \P=120
) 1/6=30
sind = 5 \6=150
op = 120°, 6 = 30°, ,R = 30°
(1) RS = 1\/2(@)2+2(1)2—1 - V7 pns 1
2 2
%—0
_ 1
(2) Eq. of RS : (y - 0) = \/Afi_ﬁ(x-ﬁ):y?ﬁ(x-ﬁ)
NI
Hence coordinate of O : | 5 /=
2'6
1
OE==
= 6
1 =1
3.
A —2\/_2 V3
() r=g-= 5211 = 22+h)
?(2—@
V3 01
2
NCE )
112 6
4) A==
213 1
4 4
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1 01
3 1
%1 6 1 V3[(1 1) 41 L
= 11 |4 6 4 4 12
- = 1
2 4
B2, 2| B2
- 24 12 14 24|" 48
8. Let L, and L, denote the lines
r=1+n-++2j+2k),» eR and
r=p2i-j+2K),ueR
respectively, If L, is a line which is perpendicular to both L, and L, and cuts both of them, then
which of the following options describe(s) L,?
= 2,8 A n R = 2,8 a2 & .
(1) r=§(2l—J+2k)+t(2|+2J—k),teR (2) r=§(4I+J+k)+t(2|+2J—k)rtGR
- 1, I - L
(3) r=§(2|+k)+t(2|+23—k),teR (4) r=t(2i+2j-k) teR
Sol. 1,2
L, - -1 y-0 z-0
-1 2 2
X_Yy _2z
L2377
X_y_z
L - a b c
L, L L &L,
L [(L, xL)

“ LIl (61 +6]-3K)
Let any pointon L, is = (-1 +1, 2, 2).)

Let any pointon L, is B =(2u, —u, 2p)
DR(s) of AB will be

2u + A =1, —p =2, 2u -2%

But D.R. of AB are

6,6, -30r2, 2, -1

S 2u+A-1 —u-2% =2u—2k

> == - - k(let)
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S2u+a-1=2k  ...(1)

-u =21 = 2k we(2)
2u - 2% = -k —(3)
Solve (1) & (3)

3k+1
=3

3k+1

Put A = 3+ in equation (2)

12k +2
T (3

Put 2 & p ineq. (3)

12k +2 3k+1
(2252 s cno

-3 3
k--2
9
3(—2j+1 2.4
Sz 9 _ _ 1
' 3 3 9
) _
. 12(9]+2 £+2_£
H= 73 3 9
1 .22
! =\" a 11_1_
ZA=(-L+ 1, 2%, 20) :(9+ 99)

_(822
A=l9'9"9

DB =2, -, 2u) = Bz(i -2 ﬂj
. Equation of L, can be

Lo 2@+ ek 12T+ 2R, teR

orL, - F=§(2€-3+212)+t(2?+23—|2),teR
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Section - 3
. This section contains SIX (06) geustions. The answer to each question is a NUMERICAL VALUE.
. For each question, enter the correct numerical value of the answer using the mouse and the
on-screen virtual numeric keypad in the place designated to enter the answer. If the numerical
value has more than two decimal places, truncate/roundoff the value to TWO decimal places.

. Answer to each question will be evaluated according to the following marking scheme;
Full Marks : +3 If ONLY the correct numerical value is entered
Zero Marks : 0 in all other cases.
1. Three lines are given by
F=xai,neR

=u(i+3), peR

=l

F=V(?+']:+|2),V eR
Let the lines cut the plane x + y + z = 1 at the points A, B and C respectively. If the area of
the triangle ABC is A then value of (6A)? equals

Sol. 0.75
r=ai F=|J(?+']:) F=v(?+']:+l2)
x+y+z=1
Ist line
X =X, y =0, z=20
A =1| A(1,0,0)
For 2™ Line
X=Hy=42=0
11
= B|=,=,0
2|J—1 (2121 j

- Area of A = %‘ﬁxAC
1 1~ 14 25 14 1~
= —||-Zi+=j|x|-=i+=j++=k
20 2 2 3 3 3
i j k
1(-1 1
— =0 . af — .
AR SRR
211 2 6 6 6
3 3 3
216 5 6 2\36 ’ 12
3
2 = 2 =
(6A) 2 .75
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Sol.

Let S be the sample space of all 3 x 3 matrices with entries from the set {0,1}, Let the events
E, and E, be given by

E,={AeS:detA =0} and

E, = {A €S : sum of entries of Ais 7}
If a matrix is chosen at random from S, then the conditional probability P(E, |E,) equals

1/2
Sample space = 2°

P(E, NE,)
P(E/E,) = P(E,)
E, : sum of entries 7
- '7' one and '2' zero
11 _ 9! 8x9
Lo total E, = —-;=——=36
111
1 i (1) for |A| to be zero both zeros should by in same row or column
. (3x3)2 = 18
18 1

" P(E1/E2) = % = E
111
110

= 1(1) -1(-1)
011

Let ® » 1 be a cube root of unity . Then the minimum of the set {|]a + bo + ce?|?: a, b,
distinct non-zero integers} equals
3

|a+bo)+Co)2|2
= (a+bo)+Cm2) (a+bo)2 +Cm)

= a2+b2+c2—ab—bc—ca}

- %{(a—b)z +(b-0) +(c-ay)

- %{1+1+4} =3
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4, Let AP(a; d) denote the set of all the terms of an infinite arithmetic progression with first term
o and common difference d > 0, If

AP(1;3) n AP(2;5) n AP(3;7) = AP(a;d) then a + d equals

Sol. 157
First AP
a = 1, common diff. = 3
Second AP
a = 2, common diff. = 5
Third AP
a = 3, common diff. = 7

Now on AP whose first term and common diff. is common of all three
- 1+(n-1)3 = 2+(m-1)5 = 3+(k-1)7
. 3n+1 3n+2
(i) g =m and 7
m and k are integer
So at n = 18 m =11 and k = 8
first term of AP= 1+(18-1)3 = 52
Common diff. = LCM (3,5,7) = 105

=k

. la+d=157
I= 2 "j.“ dx 2
5. If T . (L+e™)(2 - cos 2x) then 271% equals

Sol. 4

gf dx
I=7)@1+e™)(2-cos2x)
2
Ki

Apply King x - =x
E:I[ esinx ET dx
I=rl)@+e™)2-cos2x) + 21 = n ) 2-cos2x
@ @
3 3 2
S1= %-[1+2d;(in2x B %Il—tai\?i(r(;)ianzx anx =t
0 0
2: dt 2 n 2
-2l e = e (@) = 5l
4
27 % E =4
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6. Let the point B be the reflection of the point A(2,3) with respect to the line 8x - 6y — 23 = 0. Let
I, and I, be circles of radii 2 and 1 with centres A and B resepectively.Let T be a common
tangent to the circles T', and I'; such that both the circles are on the same side of T. If C is the
point of intersection of T and the line passing through A and B, then the length of the line

segment AC is
6. 10

al

B(x,y) C(a,b)
—>
A(2,3) 1

BN

8x -6y-23 =0

For B
x-2 y-3 _ -2(16-18-23)
8 -6 64 + 36

X-2 y-3 -2(-25)
8 6 100

s X=6andy =6

B (6, 6)

Now for 'C' external division in ratior, : r,
26-1.2  26-1.3

a=—7 b=

a =10, b=9
- AC = /g2 ;62

= V64 +36
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