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SECTION 1 (Maximum Marks: 12)

. This section contains FOUR (04) questions.
. Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is the 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 : +3 If ONLY the correct option is chosen;
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered);

Negative Marks : —1 In all other cases.
1. Let f(x) be a continuously differentiable function on the interval (0, «) such that f(1) = 2 and

10 10
limt f(x) X f(t)

t—Xx t" —X

=1 foreach x> 0. Then, for all x>0, f(x) isequal to :

1 1o 13 9 o

31 9 1o 10 c 9.3 3.9,
1 © 11Ix 11 @) 11Ix 11

ENEN EIRER
()lxll (B)llx 11
Ans. B

10 10
Sol.  lim. f(xg) X9 £ _,
t—x t7" —X

(x>0)

Apply L-Hrule

9 10
lim10‘[ f(x) 8X f (t) _1
t—>x ot

= 10x f(x)-x2f'(x)=9

x? d—y—10xy =9
dx

dy 10__ 9
dx x X
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y 9
NORSTRIRAS

f(l)=2putx=1,y=2

9

2=—+C
11
c=13
11
y 9 13
- =
0 11x! 11
9 13
=—+—X
YT lx 11

2. A student appears for a quiz consisting of only true-false type questions and answers all the questions. The
student knows the answers of some questions and guesses the answers for the remaining questions. Whenever
the student knows the answer of a question, he gives the correct answer. Assume that the probability of the

1

student giving the correct answer for a question, given that he has guessed it, is = . Also assume that the
probability of the answer for a question being guessed, given that the student's answer is correct, is 5 Then
the probability that the student knows the answer of a randomly chosen question is :

oL 1 oS s
) ®) - © 3 D)

Ans. C
1

Sol. P (correct ones. when he has guessed ) = 5
Let no. of question=n
he knows the ans. x
so he will guessed =n—x
P(he guessed/answer is corret)

P(hehas guessed)
P (he knowsans.) + P (the has guessed)
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n-x 1
X_
- n_ 2 =1
§><1+n_x><l 6
n n
n—x 1

2x+n-x 6

6n—-6x=x-+n

Sn=7x
x_5
n 7

x, 5
P (he knows the ans.) = H'l ==

T =5
—<X< COtX =——
3. Let > X <7 be such that \/ﬁ . Then

(sin %J (sin 6x —cos 6x)+ (cos %)(sin 6X +cos 6x) isequal to :

A\/l_—l J11+1 CJﬁ+1 J11-1
()2\/5 B) >3 ()3\/5 D) 32

Ans. B

Sol. —<x<m
ol. 5

CotX =——
Ji1
\/ﬁ 6
5

(sin %J (sin 6X —cos 6x) + (cos %)(sin 6X + oS 6X)
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Ans.

Sol.

(cos6xcosl1§+sin6xsin11§)+ (sin6xcosl1%—cos6xsin11%)

= COoS 6X—11§j+sin 6x—11§ =cos§+sin§
2 2 2 2

= «/(1+sinx)2

( \/EI
= | 1+—
6
[ ) _ 2241
6 12
_\/ﬁ+1
243

2 2 2

2

Consider the ellipse % + YT =1. Let S(p, q) be a point in the first quadrant such that % + qT >1.Two

tangents are drawn from S to the ellipse, of which one meets the ellipse at one end point of the minor axis and
the other meets the ellipse at a point T in the fourth quadrant. Let R be the vertex of the ellipse with positive

3
x-coordinate and O be the center of the ellipse. If the area of the triangle AORT is 5 then which of the

following options is correct ?

A 4=2p=33 ®q=2p=4F (©q=-1Lp=5/3 Mq=1p=63

X"y

_+__]"S b

o T2 .9
2 2

P4

9 4

Tthen s gives outside ellipse in 1% quadrant.
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0,2

oL

2

0)

S(p.9)
2

N

=2 1 I

R(,0)

So q =2 Let T=(3c0s0,2sin0)

3
Area (AORT) = )

leRxh:é
2 2

13| 2sin0 =2
> 2

|sin6| = 1
2

-1

sin® = r (IV Quadrant)

= cose=—3

(P

Now equation of tangent at point T

T=0

x\/g_yxl 1
2x9 4

S (P.2)

Px3V3 2 _,
2x9 4

Px3yJ3 3
2x9 2
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Ans.

Sol.

SECTION 2 (Maximum Marks: 12)
This section contains THREE (03) questions.
Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four
option(s) is(are) correct answer(s).
For each question, choose the option(s) corresponding to (all) the correct answer(s).
Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4 ONLY if (all) the correct option(s) is(are) chosen;
Partial Marks : +3 If all the four options are correct but ONLY three options are chosen;
Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, 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 none of the options is chosen (i.e. the question is unanswered);
Negative Marks : -2 In all other cases.
For example, in a question, if (A), (B) and (D) are the ONLY three options corresponding to correct answers,
then
choosing ONLY (A), (B) and (D) will get +4 marks;
choosing ONLY (A) and (B) will get +2 marks;
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 -2 marks.

Let S=fa+by2:a,be 7). T, ={(—1+J§)n :neN} and T, ={(1+J§)n :neN}. Then which of the

following statements is(are) TRUE ?
@A) ZUT,UT, =S

1
®) T N (0’ m} =0, where ¢ denotes the empty set.
(C) T,N(2024,00) ¢
(D) Forany givena,b € Z, Cos(n(a+bx/§))+isin(n(a+b\/§)) € Z ifand only ifb=0, where j = /1 .

ACD

Tl =(—1+\/§>n =ﬁ
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1

(Tl)max - NG

=0.4142

(Tl )mjn —0

Option (B) is incorrect
T, =(1++2)
(T,),. =1+V2=24142

(T2 )max —®©

Option (C) s correct

For cos(n(a+b\/§)+isin(n(a+b\/§)) e’z
sin(n(a+bx/§)) =0
n(a+b\/§) =nn

a+b\/§:neZ

=b=0and aeZ

Option (D) is correct
Both T, and T, are of the type a + b2

hence ZUT, UT, =S

Option (A) is correct

6. Let R?denote R x R. Let S={(a, b, c) :a, b, ¢ € R and ax?> + 2bxy + cy*> 0 for all (x, y) € R>— {(0,0)} }.
Then which of the following statements is(are) TRUE ?

(A) (2,%,6) eS
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1
(B)If (3,1),6) €S, then [2b| < 1.

(C) For any given (a, b, ¢) € S, the system of linear equations
ax +by=1

bx +cy=-1

has a unique solution.

(D) For any given (a, b, ¢) € S, the system of linear equations
(a+1x+by=0

bx+(c+1)y=0

has a unique solution.

Ans. BCD

Sol. ax’+2bxy+cy*>0

2 2
:a(i] +2b(§]+c>0 c(lj +2b(lj+a>0
y y X X

=a>0and D <0 ¢c>0and D <0

b’<acanda>0andc>0

49 .
A) T <12 incorrect

3
(B) b’ < 0 =4b’ <l = |2b| <1 correct

. . a_b 2
(C)  forunique solution 5 # . =b”#ac correct

a+1 b 2
D) —#*——=>b -ac#at+c+l correct

b c+l1 (-)ve (+)ve

7. Let R? denote the three-dimensional space. Take two points P = (1,2,3) and Q = (4,2,7). Let dist(X, Y)
denote the distance between two points X and Y in R?. Let

S={X e R*: (dist(X, P))* — (dist(X, Q))> = 50} and
T={Y e R®: (dist(Y, Q))2 — (dist(Y, P))2= 50} .

Then which of the following statements is(are) TRUE ?
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Ans.

Sol.

Ans.

Sol.

(A) Thereis atriangle whose area is 1 and all of whose vertices are from S.
(B) There are two distinct points L and M in T such that each point on the line segment LM is alsoin T.

(C) There are infinitely many rectangles of perimeter 48, two of whose vertices are from S and the other two
vertices are from T.

(D) There is a square of perimeter 48, two of whose vertices are from S and the other two vertices are from T.

ABCD

P(1.,2.3)
Q(4.2,7)
S:6x+8z=105
T:6x+8z=5

S & T represent two parallel plane

Now check the options

SECTION 3 (Maximum Marks: 24)
This section contains SIX (06) questions.
The answer to each question isa NON-NEGATIVE INTEGER.
For each question, enter the correct integer corresponding to the answer using the mouse and the onscreen
virtual numeric keypad in the place designated to enter the answer.
Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4 If ONLY the correct integer is entered;
Zero Marks : 0 In all other cases.

5
Leta=3v2 and b= Ifx,y € Rsuch that 3x +2y =log, (18)4 and 2x —y = log, (\/1080), then

1

56 /6

4x + Sy isequal to
8
S
10g3ﬁ(3\/§)2:5:3x+2y = 3x+2y== )
2x—-y=log, _1\/§=—3
[53 \/EJ — dx—2y=—6 O

Fromequ. (1) and (2), x = —%, y=2

4x+5y=-2+10=8
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9. Letg f(x) =x*+ax’ + bx? + ¢ be a polynomial with real coefficients such that f{(1) =—9. Suppose that j,/3 is

a root of the equation 4x* + 3ax®> + 2bx = 0, where i = \/__1 Af o, a,, o, and o, are all the roots of the

equation f(x) = 0, then |ov | + |ov |* + |ot,|* + o, [* is equal to
Ans. 20
Sol. f(1)=-9

atb+c=-10

4x3+ 3ax?+2bx=0

x(4x2 +3ax+2b)=0

2 _ /,iﬁ
:>(4x +3ax+2b)—0\_i ;
a=09@=32b=6
c=-10—-a-b=-16
fix)=x'+6x>-16=0
x2+8)(x*-2)=0
XIi\/Ea iZ\/El
3 Jaff =20
01 ¢
10.  LetS=1A=|1 a d|:ab,cdee{0,1} and |A|e{-1,1} ; where|A|denotes determinant of A. Then
1 b e
the number of elements in S is
Ans. 16
01 ¢
Sol. |A|:1 a d a,b,c,d, e e {0,1}
1 b e
MATRIX JEE ACADEMY
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Al e =11}
=(d-e)tc(b—a)
| v
d=e d=e
d=e=o0 Kp | v
d=e=1 (1-0)+c(b—a) (0-1)+c(b—a)
Al=c(b—a) — "
1(1-0) c=0 a=b c=0 c=1
1(0-1) 4 cases 2 cases —1+0(M-a)| -1+(b-4)
4 cases 4 cases 2 pases
0(0-0) 1(0-0)
0(1-0) 1(1-1)
0(1-1)
0(00-1)

Total 16 cases

11. A group of 9 students, s, s, ...... s, is divided to form three teams X, Y, and Z of sizes 2,3, and 4, respectively.
Suppose that s, cannot be selected for the team X, and s, cannot be selected for the team Y. Then the number
of ways to form such teams, is

Ans. 665
Sol. 95234

9! 8! 8! 71
23141 | 13141 212141 112141

x =5,
X—=>S, y—>S, &

y—>S,

_ 98765 | 8765 N 87652 765
62 6 8 2

=63 x 20 —-280—-420+ 105 = 665
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12 LetOP= a_1i+j+f<, @=i+%}+l§ and O—R=i+j+%12 be three vectors, where o, € R —{0}
o

and O denotes the origin. If (ﬁ X @)ﬁ =0 and the point (o, B, 2) lies on the plane 3x +3y—z+/=0,

then the value of / is
Ans. 5
O‘__l 1 1
a
R L]
Sol. p
1 1 l
2

el b

_(0‘_1)(3+1)+l.|3_a+l.2_0°:0
20 2apf P 2a

—af—a+B+l1+af+2a=0

atP+1=0
and 3(aa+B)-2+(=0
(=5

13.  Let X bearandom variable, and let P(X = x) denote the probability that X takes the value x. Suppose that the
points (x, P(X =x)), x = 0,1,2,3.4 lie on a fixed straight line in the xy-plane, and P(X = x) = 0 for all

5
x € R—1{0,1,2,3,4}. If the mean of X is -, and the variances of X is o, then the value of 24a. is

2
Ans. 42
X, 0 I 2 3 4
Sol P t2a| 1-a| T | d+da|tv2e
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14.

Y=mf<+C:>y—>AP

AP
1 2 3 4 5
——d [+=4+—=+3d+—-+8d=—
Mean:(5 ) 575 5 5
2+10d=§:d=L
20
X 1 3 4
P, 2 | 3 4 5| 6
20 20 20 20 20

3 4 5 6 25
=l—+4—+9—+16———
Var = 20 20 %20 4

_3+16+45+96—-125
20

, _160-125 35
20 20

and

2400 =24><3—5=42
20

SECTION 4 (Maximum Marks: 12)
This section contains FOUR (04) Matching List Sets.
Each set has ONE Multiple Choice Question.
Each set has TWO lists: List-I and List-II.
List-I has Four entries (P), (Q), (R) and (S) and List-II has Five entries (1), (2), (3), (4) and (5).
FOUR options are given in each Multiple Choice Question based on List-I and List-II and ONLY ONE of
these four options satisfies the condition asked in the Multiple Choice Question.
Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +3 ONLY if the option corresponding to the correct combination is chosen;
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered);
Negative Marks : -1 In all other cases.

Let oo and P be the distinct roots of the equation x>+ x — 1 =0. Consider the set T= {1, o, B}. Fora3 x 3
matrix M = (aij) defineR =a, +a,+a,and Cj =a,ta,ta, fori=1,23andj=1,23.

Match each entry in List-I to the correct entry in List-II.

3x3°
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List-1 List-11
(P) Thenumber of matricesM = (a)), , with () 1
all entries in T such that R, = Cj =0foralli,j,is
(Q) The number of symmetric matrices 2) 12
M=(ay),,, with all entries in T such that
C;=0forallj,is
R) LetM = (a,), , be a skew symmetric (3) infinte

matrix such that a,eT fori>j. Thenthe

number of elements in the set

X X alz
y|:X,v,ze RM|y|=| O S
z z —a53
(S) LetM=(a)), be a matrix with all 4 6

entries in T such that R, = 0 for all i. Then
the absolute value of the determinant of M is
3) 0

The correct option is :

A) P) > @): (Q - 2) (R) > (5): (S) = (1)

B) ) > 2); (Q - @) R) = (1); (S) —> (5)

© ®) > 2) (Q - @) R)—>(3) (S) > )

O ®) = 1) (Q = 5); R) > (3B): (S) > &)
Ans. C

Sol. x*+x-1=0

at+p=-1 ofy =-1
set T={1,a, B} M = (a),.5
Ri - ail + ai2 + ai3 Cj - alj + a2j + a3j

(P) Ri=Cj=Oforall 1]
O(’+B:_1 T:{l,OC,B}

Number of matrices
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[3x[2x[1=12
|

Number of ways

to arrange 1,0, ~ Number of ways [1 o E:I
inR, to arrange 1,0,3
inR,

(Q) Number of symmetric matrices = ?

C=0V]j

Number of symmetric matrices
I a B

=[3x1=6 o po1
B 1 «

(R)M — skew symmetric of 3 x 3

M|=0 aijeTfori>j

Miy|=| O

VA —323

0 —ay a3 || X an
a 0 -ay|lyl=| O
31 a3 0 z —as3

Asx,y,zeRanda,&a,, €R
& M|=0
.". System has infinite solutions.

()R =0Vi

<

Il

Q=
—_ ™ R
QR — ™

=
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15.

Ans.

Sol.

I+a+fp o B
C,>C +C,+C; |M|=[l+a+p B 1|=0
I+a+f 1 «

(P) =2, (Q =@, (R)=>(3). () = ()

ca+pP=-1

=>1+a+p=0

Let the straight line y =2x touch a circle with center (0,a), o> 0, and radius r at a point A, . Let B, be the point

on the circle such that the line segment A B, is a diameter of the circle. Let o +r =5+ J5-

Match each entry in List-I to the correct entry in List-I1.

List-1 List-11
(P) aequals (1) 2.4
(Q) requals ) 5
(R) A, equals 3) (-2,6)
(S) B, equals 4 5

S 2.4)
The correct option is :

A) P) > @H); (Q - (2 R) > (1); (S) > B)
B) ) = (2); (Q »>@: R) = (1); (S) > B3)
© ) > @):; (Q - 2): R) > (5); (S) > B3)
D) P) > (2): Q) > @D: R) - (3); () > (5)

C
Circle x =0+ (y—a)* =12

tangent2x —y =0
by condition of tangency

‘0—0(
—| =7

J5
|-a|= /5
o==+r/5
a=r5 (o> 0)

giVenoc+r=5+\/§
by (1) & (2)

(XZS, I’=\/§

(1)
(2
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B,

A, 2x—y

Circle x>+ (y—5)’=5
tangent 2x —y =0

thenA, (2,4)

Clearly B, (-2,6)

Hence, correct option is (C).

Xx+11 y+21 z+29 x+16_ y+11_z+4
= = and L2 . = - intersect. Let
1 2 3 3 2 Y

R, be the point of intersection of L, and L, . Let O = (0, 0, 0), and i denote a unit normal vector to the plane
containing both the lines L, and L, :

16.  Lety e R be such thatlines L;:

M atch each entry in List-I to the correct entery in List -I1.

List -1 List -1T
(P) yequals (1) —i—j+k
(Q) A possible choice for n is ) %
R) O—R1 equals 3) 1
L I~ 2+~ 1=+
(S) Apossiblevalueof OR, . nis €)) ﬁl—%ﬁ‘?k
Oly3
The correct option is :
A) P) > (3); (Q) > @):; R) > (1); S) > (2)
B) P) = (5 (Q) - @):; R) > (1); S) > (2)
©)P) > B (Q - @): R)—> (1) (8) - ()
D) P) > (3); (Q) —» (1); R) - (4); (5) > (5)
Ans. C
Sol.  (P)Lines are intersecting.
Hence lines a coplanar.
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XH7X Yooy 2,77
a, b, ¢, |=0

a, b, c,

5 -10 -25

1 2 31=0

3 2 Y

=>v= Hence (P) »> (3)
(Q) normal

n=pxq

i ] k
=1 2 3|=—4i+8j-4k
3.2 1

1~ 25

1 -
Hence a possible choice of f is %1 - %J + Ek . then (Q) = (4)

R)
for POI of two lines

<A-11,21-21,31-29>
=<3u-162u—-11,p—-4>
By comparing

p=>

A=10
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17.

hence POl is (-1,-1,1).

thenFR{=—i—j+l§

Hence (R) —> (1)

(S) OR A

E ﬁ)-[l—jgkj
_ |2

\3

Hence, (S) = (5)

Overall correct option is (C).

X|x|sin(lJ ,x#0
X
0, x =0,

Let f: R &> R and g : R = R be functions defined by f(x)= and

1-2x, OSXSL,

g(x)= 2 Let ab,c.d € R. Define the function h : R — R by
0, otherwise,

h(x) = af(x)+b(g(x)+g(%—xn+c(x—g(x))+dg(x),x eR

Match each entry in List-I to the correct entery in List -11.

List -1 List -11
(P)Ifa=0,b=1,c=0,and d =0, then (1)his one-one
(QIfa=1,b=0,c=0,and d =0, then (2) hisonto

(R) Ifa=0,b=0,c=1,and d =0, then (3) his differentiable on R
S)Ifa=0,b=0,c=0,and d =1, then (4) therange ofhis [0, 1]

(5) therange ofhis {0, 1}
The correct option is :
A) (P) > (4); (Q > (3); R) > (1) (S) > (2)
B @®)—>5); Q) —>2); R >@H: (S —>0)
O @ —>06);Q->0);R->2:0E)->@
D)P)>E):. QD —=>2) R)—=>1). S) = (3)
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Ans. C

Sol. (P)h(X)=g(x)+g(%__Xj

1-2x OSXSl
2

0 . otherwise

F j 2x 03x<1
gl -x|= 2

0 : otherwise

h(x)=| "

0 : otherwise

0£x<l
2

hence, correct option is (5).

1
(Q) h(X)= X|X|Sll’l;a
0;

a
X~ sin—

h(x) =| —x?sin—

Clearly, function is differentiable everywhere. Hence correct option is (3).

3 —
® ()=

x#0

otherwise

x>0

x <0

x=0

1 OSXSl
2

X :  otherwise
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/(/0,—1)

Clearly onto. Hence, correct option is (2).

1-2x OSXSl
(s) &(x)= 2

0 : otherwise

Clearly, range is [0,1].
Hence, correct option is (4).

Hence, overall answer is (C).
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