JEE (Main) MATHEMATICS 2023

SOLVED PAPER

25" Jan. Shift 2

Section A

Let A,V e(av) be such that (p — q)A(pVg) is a
tautology. Then

1) A=v,V=v 2) A=v,V=n

(B) A=A,V=v 4) A=AV=A

If the four points, whose position vectors are

—47+2k,i+2]—k,~2i — ] +3k,

and 51 - 2(1} +4k are coplanar, then o is equal to

R A B
1) 17 ) 17 3) F 4)
The foot of perpendicular of the point (2, 0, 5)
on the line X+l = y;l = Z+11 is (a,B,v). Then
which of the following is NOT correct?
5
a B-s @ L2
Y o 8
4
B %-s () of_4
p y 15

The equations of two sides of a variable triangle
are x = 0 and Ly = 3, and its third side is a tangent
to parabola y* = 6x. The locus of its circumcentre
is:

1) 4y 18y-3x-18 =0

(2) 4y -18y-3x+18=0

3) 4y -18y+3x+18=10

4) 4y +18y +3x+18=10

Letf(x) =2x"+ A, A € R, n e N, and f(4) = 133, f(5)
= 255. Then the sum of all the positive integer
divisors of (f(3) — f(2)) is

1 60 (2) 59 () 61 () 58

6

Z 51_kC3 is equal to

K=0

B g s
G G @ "G-7G

Let the function f(x) = 2 + 2p - 7)x +32p —
9)x — 6 have a maxima for some value of x < 0
and a minima for some value of x > 0.Then, the
set of all values of p is

0w
0 (32 @)

Q.8.

Q. 10.

Q.11.

Q.12.

1 3
Let A = [VI0 V10 and B = L . where
=3 1 0 1
V10 10
i=+-1

IfM = A" BA, then the inverse of the matrix
AM®™ ATis

1 0
@) {—20231' 1}

1 0 1 2023i
®) [20231' 1} @) { }

Let a=—i—j+k,dh =1and dxb=i—-]. Then

—20231}

A—6b is equal to

(1) 3(-j+k) @ (+j-k
(3) 3(+j+k) @) 3(-j-k
The integral 16j e is equal to
1) %*IOge‘l @) %—loge4
@) o +log 4 @ 1 +los.d

Let T and C respectively be the transverse and
conjugate axes of the hyperbola 16x* — y* + 64x
+ 4y + 44 = 0. Then the area of the region above
the parabola = y + 4, below the transverse axis
T and on the right of the conjugate axis C is:

@) 4J€+? @ 4J———

@ a6+t @ 46-2

Let N be the sum of the numbers appeared when
two fair dice are rolled and let the probability that

N — 2, ¥3N,N+2 are in geometric progression
k
be T Then the value of k is

1 8 @ 16 @) 2 @) 4
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Q.13.

Q. 14.

Q.15.

Q.16.

Q.17.

Q.18.

Q.19.

If the function f(x) =

A
)|cosx|’

i
O<x<—

(1+]| cosx |

I x=— is continuous at

cotbx b
E<x<n

ecot4x

x= 7 then 9% + 6log. i + 1’ ™ s equal to
@ 2 +8 (3) 11

1) 10 @) 8

The number of functions f : {1, 2, 3, 4} —
1

{a € Z: |a| <8} satistying f(n) + ;f(”*‘l) =1,

vne{l,2,3} is

m1 2) 4

®3) 2 @3

Let y = y(t) be a solution of the differential

p

d _
equation d—z +oy=vye t where, a > 0, B > 0 and

y > 0. Then lim y(t)

t—o0

1) is-1 @ isl
(3) does not exist @) is0
Let z be a complex number such that
z—2i .

il 2,z #1. Then z lies on the circle of radius
2 and centre
M 20 @ 02 @ 0-2 @00

Let A, B, C be 3 X 3 matrices such that A is
symmetric and B and C are skew-symmetric.
Consider the statements

(S1) AP B® - B* A”is symmetric

(52) A*C" — C" A% is symmetric

Then,

(1) Only S2is true

(2) Both S1 and S2 are false

(3) Only Slis true

(4) Both S1 and S2 are true

The number of numbers, strictly between 5000

and 10000 can be formed using the digits 1,3,5,7,9
without repetition, is

@M 12 @120 (3 72 @) 6

Letf: R—>R be a function defined by

ftx) =
m, such that the range of fis [0,2]. Then the value
of m is

1 5 (2) 4 3) 3 4 2

The shortest distance between the lines x + 1
=2y=-12zandx=y +2 =6z —6is

@ 3
2

log .- {v/2(sinx — cosx) +m -2} for some

@2 @ g 3

Q.21.

Q.22.
Q.23.

Q.24.

Q. 25.

Q. 26.

Q.27.

Q.28.

Q.29.

Q. 30.

Section B

25% of the population are smokers. A smoker has
27 times more chances to develop lung cancer
than a non smoker. A person is diagnosed with
lung cancer and the probability that this person

is a smoker is % . Then the value of k is.

The remainder when (2023)*% is divided by 35is

Leta € R and let a, B be the roots of the equation
1

4+ 604 x+a =0

If o* + p* = —30, then the product of all possible

values of a is

1
For the two positive numbers 4, bis 4, b and g

. . . o1
are in a geometric progression, while —, 10 and
a

1
- are in an arithmetic progression, then 16a +

b
12b is equal to

If m and n respectively are the numbers of positive
and negative values of g in the interval [-r, n] that

0 90
satisfy the equation cos 26cos 5= COSBGCOSE' ,

then mn is equal to

If the shortest distance between the line joining

the points (1, 2, 3) and (2, 3, 4), and the line

x-1 y+1 z-2
2 -1

is a. then 284%is equal to

Points P(-3, 2), Q(9, 10) and R(g, 4) lie on a circle
C with PR as its diameter, The tangents to C at the
points Q and R intersect at the point S. If S lies on
the line 2x — ky = 1, then k is equal to

Suppose Anil’'s mother wants to give 5 whole
fruits to Anil from a basket of 7 red apples, 5 white
apples and 8 oranges. If in the selected 5 fruits, at
least 2 oranges, at least one red apple and at least
one white apple must be given, then the number
of ways, Anil’s mother can offer 5 fruits to Anil is

3 2
m n
If J.|logex|dx=;10ge [EJ/ where m and n
1

3
are coprime natural numbers, then m* +n* —5is
equal to

A triangle is formed by X-axis, Y-axis and the line
3x + 4y = 60. Then the number of points P(a,
b) which lie strictly inside the triangle, where a
is an integer and b is a multiple of 4, is
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Answer Key

. No. Answer Topic Name Chapter Name
1 1) Tautology and Contradiction Mathematical Reasoning
2 (1) Triple Products Vector Algebra
3 (1) Foot of perpendicular Three Dimensional Geometry
4 3) Tangent to a Parabola Conic Section
5 1) Algebra of Functions Functions
6 (3) Properties of Binomial Coefficients Binomial Theorem
7 (2) Maxima and Minima Application of Derivatives
8 (4) Inverse of a Matrix Matrices and Determinants
9 (3) Scalar and Vector Products Vector Algebra
10 (2) Basics of Definite Integration Integral Calculus
11 1) Area Bounded by Curves Area under Curves
12 “4) Basics of Probability Probability
13 1) Continuity of a Function Continuity and Differentiability
14 (3) Basics of Functions Function
15 “4) Linear Differential Equations Differential Equations
16 3) Algebra of Complex Numbers Complex Numbers
17 1) Symmetric and Skew-Symmetric Matrices Matrices and Determinants
18 (3) Permutations Permutations and Combinations
19 1) Algebra of Functions Functions
20 () Shortest Distance Three Dimensional Geometry
21 [9] Bayes' Theorem Probability
22 [7] Binomial Theorem for Positive Integral Index | Binomial Theorem
23 [45] Relation between Roots and Coefficients Quadratic Equations
24 [3] Geometric Progressions Sequences and Series
25 [25] Trigonometric Equations Trigonometric Equations and Inequalities
26 [18] Shortest Distance Three Dimensional Geometry
27 3] Tangent and Normal of a Circle Circle
28 [6860] Combinations Permutations and Combinations
29 [20] Properties of Definite Integrals Integral Calculus
30 [31] Interaction between Two Lines Point and Straight Line

1.

Solutions

Section A

Option (1) is correct.
A) p=>nApPVy=(pvaAlpVy

B)

{“A->B=~AvVB}

IfA=v,V=yv,then

P> APVg=(pvavipva
=~pvpvg=T

If A =v V= A, then

P> APVg=(~pvavpnrq)
=(=pvavp)r(=pvqvyg)

{+Av(BAC}=(AVvB)A(AVO)}

=Ta{~pvg=~pvyg

(C) IfA= A,V =y, then
Po>9APVy=(Fpvearlpve)
=[(~pvg aplvI(=pvag) rq]
={pAr=p)vpArprvil=pva)rqr
={Fviprqrvi~pva)rqt =9

(D) If A=A,V = A, then
PoDAPVg=(-pvArlpArg)
=[(=pva) aplng
=[Evpaglng
=SPAGAG=PpAg
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Option (1) is correct.
Let A=3i —4j+2k
Boisai i
C=-2i-j+3k
D =5 - 20j + 4k
Now, AB = -2i +6] -3k
BC = -3i -3 + 4k
CD=7i+(1-2a)j+k
-+ Given points are coplanar
~[ABBCCD]=0
-2 6 -3

=|-3 -3  4|=0
7 1-2a 1
= 2(-3-4+80)+3(6+3-60)+7(24-9)=0
=14 - 160 + 27 - 180 + 105 = 0
= 340 + 146 = 0

73
So=—
17

HINT:
If four points A, B, C, D are coplanar, then

[AB BC CD]=0

Option (1) is correct.
Given, equation of line
x+1 y-1 z+1 P(2,0,5)
2 5 -1
And point P = (2,0, 5)

Q

x4l _y-1_z+1_p
2 5 -1

Let coordinates of point Q be (2k -1, 5k + 1, —k-1)

Now, direction ratios of PQ = (2k -3, 5k + 1, -k-6)

-+ PQ L line

S (2k-3)24+ Bk+1)5+ (k-6)(-1) =0

=>4k-6+25k+5+k+6=0

=30k =-5

:>k=—1
6

Let

So, coordinates of point

RS

o -SG5

Option (3) is correct.
Equation of two y
sides of variable
triangle are x = 0
andy = 3.

M(h, k
g) ty:x+%t2

Now, equation B
of tangent to
parabola yz = 6x in

parametric form is
given by ty:x+%t2 (1)
On solving equation (i) with y = 3, we get

_ A2
B_[6t 3t ,BJ
2

On solving equation (i) with x = 0, we get

c=(03)
2

Let coordinates of circumcentre M = (I, k)
As we know in right angled triangle, circumcentre
will be the midpoint of hypotenuse.

( 3t)
6t-3t2 3t
So, (h,k)=| ———,—=
4 2
_ 42
:>(h,k)=[6t 3t ,6+3t]
4 4
_ 42
:h:6t 3t
4 (i)
6+3t
and k== (i)
e 4k -6
From equation (iii), t:T

Put value of t in equation (ii), we get

2
4h=6[4k—6] _3(4k—6)
3 3

= 4h =8k —12—%(16k2 +36 — 48k)

=12h-24k + 36 = — (16k*— 48k + 36)
= 16k* =72k + 121 + 72 =0

= 4k*-18k +3h + 18 = 0

~. Locus will be 4y*~ 18y + 3x + 18 = 0
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5. Option (1) is correct. 1 3
Givenf(x) =2x"+ % ,% eR N 1 -
df(4) = Given: A = vio m,B:
And f(4) = 133 ven : 3 1 0 1
g
: - AT
—2(4)" + A =133 () AndM=ABA
And f(5) = 255 Nowfz M - (A'BA) (A'BA) :
=2(5)"+ A =255 (i) = M?=A'BIB A (- AAT=1]
Equation (ii) — equation (i), we get =M= A'B’A
2(5)"-2(4)" = 122 Similarly M® = (A'B?A) (A'BA)
=5 -4"=6l=>n=3 =M =A'B’A
Now, f(3) = 2(3)° + A =54 + X - M2023 = ATR2023 5
fR)=2@2°+1 =16+ Let P = AMBAT
So, f(S? -f2) = .38? =2x19 — P = AATBXZAAT
Now, integer d1v1sors. of f(?) -f2) = 1., 2,19, 38 — P = B2 (- AAT= ATA = T}
So, sum of all the positive integer divisors 1 1 =
=1+2+19+38=60 2 -1 —1
Now, B"= {0 1}{0 1}
HINT: 1
Find the value of n by using given conditions and then =B’= { 0 _1 l}
find f(3) - f(2) and solve further.
1 2|1 —i
6. Option (3) is correct. Similarly, B’ = : :
6 0 110 1
LetA= ), ~7Cy {1 —31}
k=0 _
=A=""C+2C+ PCy + ¥+ YOy + Uy + PG 0 1
Add and subtract *C,, we get s |1 —2023i
S BT =
A= (PC+2C) +°C, + TG+ .+ VG- 0 1
n n _ n+l
Aswe 111610w Eg y Ci;l - 51~ 45 |1 2023
>A="C+7C+ G+ ... +7C-7C, Now, P™= |, 4
A=YC,+YC+ ... +°C-*C,
=8C,+8C,+ ... + ¢, 9. Option (3) is correct.
=YC, + 0+ ... +7'C;-PC, Given, G=—i—j+k
=2C, +%Cy + ... + V- Py ib=1
= 5ic, + %lc,- %, ..
_ 52~ 45 Axb=i—-j
=>A="C-"C > A oA a
7. Option (2) is correct. Let E’ =pitaj+rk
Given: (f(x) = 2° + 2p-7) ¥+ 3 (2p-9) x -6 wab=1
= fi(x) = 62>+ 2x (2p—7) + 3 (2p-9) o (F = 4R+ g 1) =1
Let roots of f'(x) = 0 be x; and x, .
-p-g+r=1
** f(x) have a maxima for some value of x < 0 and —PaTr @
a minima for some value of x > 0. Also, Gxb=1i _j'
Soxx <0 A A A
C
32p-9) 9 v o
3T<0:>P—E<O —=|-1 -1 1=l—j
9 p q r
= p < E
=>(r+qi+(p+n)j+(p-k=i-j
LV = (r+q) =1 ...ii) (p + ) = =1 ....(iii)
(1) Use function have maxima and minima at critical andp-q=0..(iv)
) Eg;rétrsi;dcal points f(x) = 0 On so;Ving ec;uation 1(i), (ii), (iii) and (iv), we get

7 7

8. Option (4) is correct. P 3 3 3
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=3i+3j+3k=3(+]+k)
10. Option (2) is correct.

dx
Lot 1f 5 o

2
:I=16I

2
13yt [1 +%)
x

2
Let1+—2:y

dx

dx
3
So,x=1:>y=3

—dy 2
—dx d and 1+—=
Yy = 1 2 Y

andx=2=y=

2
2 5 2
> —=y-1l=ox"=——
x2 Y y-1
3
g2 12
IZEI vy ;) i
4y

2
3I=3—§—1 E—2 ln3—ln[§j
2 3 3 2

31—%—21n3+21n3 2In2

:I:E—Zan:I:E—er
6 6

HINT:

2
Assume 1+— =y and use integration by substitution.
x2

11. Option (1) is correct.
Given: Equation of hyperbola is
-y’ + 64x + 4y + 44 =0
=16 (o + 4x) — (- 4y) + 44 = 0
=16 [(x +2)°-4] - [(y-2)°] + 4+ 44 =0

=16 (x + 2>~ (y-2)>=16
2 2
_ G+ -2
1 42

.. Transverse axis T : y = 2

And conjugate axis C: x = -2

Now, given equation of parabola is = y+4
Y

x=-2

N3
Now, required area A = J‘ [2—(x%—4)]dx

3 V6 B
5]
)
{6\/_ 6‘/—} {—12%]

:>A:—12\/g+§=4\/g+§
3 3 3
12. Option (4) is correct.

Given: N = sum of the number appeared when two
fair dice are rolled.

And N -2, v3N,N+2 arein G.P

So, (v3N)? =(N - 2)(N +2)

= 3N =N>-4

=N?-3N-4=0

>IN-4YN+1) =

= N = 4, -1 (Not possible)

So, sum of the number appeared when two fair dice
are rolled = 4

Now, possible outcomes = (1, 3), (2, 2), (3, 1)

And total outcomes when two dice are rolled = 36

.. Required probability = K
k=4 36 48
13. Option (1) is correct.
A
(1+] cosx|)lcosx 0<x<g
T
Given, f(x) = 5 ;XxX= )
cotbx
ecotdx ; T <xX<T
2

T
* f(x) is continuous at x = 2

= lim f(x)= Lm +f(x): f[g]
X g X—> 3



14.

(o

Now, lLm f(x)= lim (1+]cosx]|
- +
st Pl
2 2
-+ Above limit has 1” indeterminate form.

lim [1+cosx|-1]——
B |cosx|

lim f(x)= e)HE

T
x>
2

lim e

K

lim f(x)= e 2

TE
X—>—
2
cotbx
Now, lim f(x)= lim ecotdx
- +
x—)% Xﬁg
cotb6x
LetA =
cotdx

So, lim A= lim tandx (9 form]
nt xt tan6x \ 0
x> X

2 2
2
~ fim (sec24x)4 :E
7t (sec”6x)6 3
x>

2
So, lim f(x)=e3
TE+
x>
2
2
seh=ed=p
2

27»:% andu:eg

Now, 9A + 6log. p + no— et

2
2 B 2
= 9(5) +6log,e3 +(€§

:6+6><§:6+4:10

Option (3) is correct.
Given:f:{1,2,3,4} > {ae Z: |a| <8}

Also, f(n)+%f(n+1):l n e{1,2,3}
=>nfn)+fn+1)=n

=f(n+1)=n-nf(n)

= fn + 1) = n (1- f(n))

Forn =1, f(2) = (1-f(1))

Forn = 2,£(3) =2 (1-f(2)

=2(1-1+f(1) =2f1)

Forn =3, f(4) =3 (1-f(3))
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=3 (1-2f(1)) = 3-6f(1)
= f) = f1), f2) = 1-f(1), f(3) = 2f(1), f(4) = 3-6f(1)
Now, for f(1) = 0,f(2) = 1,f(3) = 0, f(4) = 3

For f(1) = 1,f(2) = 0, f3) = 2, f(4) = -3

For f(1) = -1, 2) = 2, f3) = - 2, f(4) = 9
- f(4) = 9is not in the range of function f,|a| < 8

- This is not a function.

Similarly for f (1) = {-7,-6,-5,4,-3,-2,-1,2,3,4,5,
6,7}, fis not a function.

.. Only two functions are possible.

HINT:

(1) Find f(n + 1)in terms of f (1) and find f (2), f (3), f (4)
in terms of f(1).

(2) Check the values of f(1), f(2), f(3), f(4) whether it lies
in given range or not.

15. Option (4) is correct.
Given: y = y(t) is a solution of ay +ay = ve Pt
dt

The given differential equation is a linear differential

equation of the form dl +P(x)y = Q(x)
dx

Where LE = ol 0%

1
dy=_L

and y IFU (LE)Q(x)dx +C]|

So, here LE = ejcxdt.

= LE ="

and y = ;T[ [ )ye Pyt + CJ

L PR
:y—eat [y(e dt+C}

ola—B)t
a-B
y 0Pt

= X +
((X _ B) eut eoct

at

=ye =y +C

=Yy

Sy=—"t Pt
(o —=P)

o —

Now, lim y(t) = lim{

t—o0 t—o0

e Pty Ceo‘t}

. Y 1 C
= lim X—+— =0
tom| o= Pt oo
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16.

17.

18.

= limy(t)=0
t—o

Option (3) is correct.

z—%l 5
+1

Given :
Letz=p+1ig

p+iq—2i
p+iq+i

= =2

_|pria-2)_,

pri(g+)
=P+ -2 =@+ @+ 1)]
3p2+q2+4—4q=4p2+4q2+4+8q
=37+ 34> + 12 =0
= pZ + qz +49=0
This is the equation of the circle of the form x* + y* +
2gx + 2fy + ¢ = 0, where centre = (g, —f) and radius
=g+ f-C
So, here g=0,f=2
.. Centre = (0, -2)
Option (1) is correct.
Given: A is symmetric matrix and B, C are skew
symmetric matrices

=A'=AB'=-B,C'=-C

Statement 1: A" B~ B A" is symmetric

Now, (AB% - B AT = (A13B26)T _ (BA1)T

= BT ADT- AN BT (- MN) = NTMT}
= (BT (AT)B_ (ATY3 BTy

= (BTY5(A) - (A) (B

— BBAI3_ Al3p26

= _(ABB®_B¥ AP

- APB*-B*A"isnota symmetric matrix.
Statement 2: A* C°— C"* A®is symmetric

Now, (AZC3_ 1 A%)T = (A% C13)T_ (€1 A2)T

= (€T (A%)T_ (A%)T ()T

= ()3 (AT — (AT ()2

= (CHB (A (A)* (-0

— _CBA%, A28

— A3 (132

5 A®BP-CPA®isa symmetric matrix.

Option (3) is correct.

We have to use digits 1, 3, 5, 7, 9 without repetition.

The numbers should be greater than 5000 and less
than 10000.

= 5001 < Number < 9999

Let the number be wxyz

w can be 5,7, 9 = 3 options

X, Y, z can be 4 digits = 4C3 x 3!

Total number of numbers = 3 x *C; x 3!
=3X4X3Xx2=72

| be 4 digits number.

Ll |
W

‘C, x 31

5,7,9}

19. Option (1) is correct.

flx) = Iogw(«/z(sinx—cosx)-rm—Z)

As we know, the range of 4 sin x + b cosx is
[N + 07 N 4]

= Range of sin x — cos x = [—/2,+/2]
:—ZS\/E(sinx—cosx)SZ

= 2+m-2<J2(sinx —cosx)+m—2<2+m—2

= m—4<~2(sinx —cosx)+m—2<m

=log /. (m-4)<log /. [V2(sin x — cosx) + 1 — 2]

<log s, m
=log ;. (m-4)=0
>m-4=1 {"- log,1 = 0}
=>m=5
HINT:

Therange of asinx + bcos xis [y a? +b> ,\a> + b*]

20. Option (2) is correct.

GivenlinesL;:x + 1 =2y = -12z
x+1 y oz

1 1 -1
2 12
andL,:x=y+2=62-6
x y+2 z-1
1 1 1
6

Lines L, can be written as 7 = (—i)+ x[[ ¥ %} - %]2)

o »on 1a
LinesL,canbewrittenas 7 = (-2j + k) + p[z +j+ gk]
As we know shortest distance between two lines
F=d+Apand 7 =b +uj is given by
(b-a).(px7)
|p>ql
So, i=—i,b=-2]+k,

(SH

s I 1. 2o0n 1x
=i+—j——k,G=i+j+=k
p=! 2] 12 1=t 6

Now, l;—ﬁ:f—Z}'HG

i gk
S 1 1 1. 14 1
=1 = ——| =2 j_—74+—
pxq 5 P 61 4]+2k
11 1
6



21.

22.

23.

= |Pxql= et oty =
pxq 2

Lt
36 16 4 1

Now, (b-a).(px7) =

@\\1

EE
272
7

6|_
7—2

O\\H

So, shortest distance d =

12

Section B

Correct answer is [9].
Let the event of a person being a smoker = S
and the event of a person having a lung cancer = C

pgy= B 1
100 4

= 1 3
PG)=1--==
(S) 1" 1

C C
Now, given that P[g) = 271’(?)

Using Baye's theorem and law of total probability,

o rorl
P(E) ) P(S).P(%) + P(é).P(%j
k_ i7(5)
UGB ELE
k__1_
10 1+%
:>£:2:>k:9
10 10

Correct answer is [7].

(2023)22023 (2030 — 7)2023

= (35h— 7)2023

_ 2023C0 (35%)2023— 2023(:1 (35702022 @)+

2023
_ C2023 72023
= 350 - 727
Now, 728 = _7 (7)22
-7 (72)1011
=-7(0-1)""
=_7 [1011C0 501011 _ 1011Cl 501010 + _ lOHClOll]

=-7[60y-1]=-7[5u-1] = -35pn +7
So, (2023)* = 350, - 35 + 7

. When (2023)*"%is d1v1ded by 35, the remainderis 7
Correct answer is [45].
Given: a € R, a, B are roots of P+ 60
= Sum of roots = a + f = —60"
and product of roots = aff = a

“yt+a=0

24.

25.
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[If o, B are roots of ax* + bx + ¢ = 0 then, oa+p= b
and £} !
Now,. (a + B)* = (=60"4>
= az + B%+ 2ap = 60"
= o+ pr=60"-2
Squaring both sides of the above equation, we get
(2 + BA? = (602 20)?
= o' + B+ 207 B2 = 60 + 44*— 4 (60)"*a
= o + B* = 60 + 44> 4a (60)" - 24>
= o' + B* = 60 + 24— 4a (60)"*
= - 30 = 60 + 24*- 4a (60)"*
= 24%— 4a (60)"* + 90 = 0
a*—2a (60)"* + 45 = 0
The above equation is also a quadratic equation of
the form ax* + bx + ¢ = 0 whose product of roots

c
a

= Product of all possible values of a = 45
Correct answer is [3].

Given:a, b, 8 arein G.P
1 1
and —,10,— arein A.R
a b
2 a . 2
=b'= 8 {*+ Ifa, b, carein G.P then b" = ac}
Similarly,
1+%: 2(10) {"~ Ifa, b, carein AP then2b =a + ¢}
a
1 =20-=
a b
1 ZOb -1 b
E =a=
a b 206-1

= B2 :(le

206-1)18
= 180" 20b-1) = b
= 3606°-18b-1=0
= 360b*-30b + 12b -1 =0
—30b(12b-1) + 1 (12b-1) = 0
= (30b + 1) (125 1)=0

2’30 (re]ected) {"- bis positive number}
1
=>a=—
8
1 1
=16a+12b= 16(7j + 12(—)
8 12
=2+1=3

Correct answer is [25].

0 90
Given cos20 cos 5= COS39.COS?
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26.

27.

0 90
= 2 ¢c0s20. cos 5" 2.cos36. cos?

As we know 2 cosA cos B = cos (A + B) + cos (A - B)

56 36 156 360
= COS— + COS— = COS—— + COS—
2 2 2 2

50 1560
= cos——cos—=0
2 2

Asweknow cos C—cosD = 2sin (

C+D) . (D—C)
sin| ——
2 2
:>Zsin59.sin?:0

=sin50=0 or sins—ze:O

nn 2nmw
=0=—or
5 5

—g-0,+% 2T O An o
5 5 55

.m= 5andn=>5

So, mn =25

Correct answer is [18].

Given : Line L;: x;1:y+12272

-1 0
Equation of line can be written as
F=(—j+2k)+ M2 —])
Equation of line passing through (1, 2, 3) and (2, 3, 4)
is given by 7 = (i +2] +3k)+ (i + ] + k)
As we know shortest distance between two lines

F=d+Apand 7 =b +uj is given by

P (RXG:EY)
|p=ql
So, b—-i=3]+k
ij ok
pxg=12 -1 0
1 1 1
=—i-2]j+3k

=|pxj|=V1+4+9 =14

So, (b—a).(pxj)=0-6+3=-3
So, shortest distance a —‘_—3‘ _3
’ JVid| 14

2802 = 28x 2 =18
14

Correct answer is [3].

Given points P(-3, 2), Q(9, 10), R(a, 4)

where PR is a diameter of the circle.

Using diameter form of circle, we can write the
equation of circle (x + 3) (x—a) + (y-2) (y—-4) =0
Now, Q (9, 10) lies on the above circle.
=>09+3)9-a)+(10-2)(10-4) =0

28.

=12(09-0) + (8) (6) =0

S9-g=—o=—4
12

=a=13

.. Equation of circleis (x + 3) (x-13) + (y-2) (y-4)
=0

= +3x-13x-39 + >~ 2y —4y + 8 =0

=+ "~ 10x—6y-31=0

Now, equation of tangent at Q (9, 10) is

x9) +y(10)-5(x+9)-3(y +10)-31=0

=9 + 10y -5x-45-3y-30-31=0

=4x + 7y =106 (1)
Similarly, equation of tangent at R (13, 4) is

x(13) +y (4)-5(x+13)-3(y +4)-31=0

=13x +4y-5x-65-3y—-12-31=0

= 8x + y = 108 (2)
Now, S is the intersection point of both tangents

.. From equation (1) and (2), we get

8x + 14y = 212 and 8x + y = 108

= 13y =104

25
=y=8and x:E

P )
So point S is (?,SJ

Now, S lies on 2x —ky = 1
= 2(§j—8k =1
2

=8k=24=k=3

Correct answer is [6860].

Given: 7 red, 5 white apples, 8 oranges
Let red apples be denoted by R

white apples be denoted by W

and oranges be denoted by O.

Then for selecting 5 fruits such that at least 20, at
least 1R, at least 1W be selected, the possible cases are

(1) 20, 1R, 2W
(2) 20, 2R, IW
(3) 30, 1R, IW
Total number of ways = 8c,.’C,.°C, + 8C,.7C,. °C,
+%¢,.7C,.°C,
[8><7 5><4j (8><7 7x6 )
= X7 X + X x5 [+
2 2 2

2
(8 x7x6 <7 5)
3x2
= 1960 + 2940 + 1960 = 6860
HINT:
Three possible cases are : 20, IR, 2W + 20, 2R, 1W +
30, IR, 1W.




29. Correct answer is (20).

3
Let] = I|log6x|dx
1
3
1
—log, x, §<x<1

~|log, x|=
log,x, 1<x<3

3
=1I= —logexdx+J log, xdx

1

W | = — =

1 3
=1= —.flogexdx+.f log, xdx
1 1

3
Letl, = jlogexdx
=1, = [(log, x.1)dx
Now, using integration by parts
d
I; =log, xJ.l.dx —J.(Eloge xj.l.dxjdx
1
=1; =(log, x)(x)— J‘(fx)dx
x

=l =xlog.x-x+c

s I= —[xlogex—x]l1 +[xlogex—x]?

3
1 1) 1
=>I=-|log,1-1-=log,| = |+= |+
[ 573 ge(s) SJ

log,1 + 1)
1 1) 2
=I==log,| = |+=+3log,3-2
3 &(J 3708

(3 log,3 -3 -

=I= —%loge 3+ 310g83—210gee+§108ee

{" log e
=1}
8 4
:Izgloge3—§logee
1=2(log,(3)2 -1 :
= —3(083( )" —log,e) {'.'ulogbc:logbc }

b
=1= éloge (2) { log,b—log,c=1log, [)}
3 e c

m [HZJ 4 (9]
= —log,| — |==log,| —
n e 3 e
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-+ m and n are co prime natural numbers
~m=4andn =3
=m+n’-5=4+3-5
=16+9-5=20

HINT:

1
—log,x, —<x<1
(1) Use |log, x| = 3

log,x, 1<x<3

(2) Use Jloge x=xlog,x—x+c
(3) Use properties of logarithm for simplification.

30. Correct answer is [31].
Given: A triangle is formed by x axis, y axis and 3x +
4y = 60.
Coordinates of A are (0, 15) and B are (20, 0)
Now, P (a, b) is such thata € z, b = ka

wherek € z Y
A} 0, 15)
Forx=1,4y=60-3
57
:>y=z (20, 0)
O B
>y=142 3x + 4y = 60

Foraez,b=kakez,y=1,23,4,..,13,14
So 14 points lies in the triangle
Forx =2,4y =60-3(2)

:y:% =y =135

Forx =2,y =2,4,6,8,10,12 so 6 points possible
Similarly, for x = 3, y = 12.75.

s Forx =3,y =3,6,9,2s0 4 points possible

For x = 4,y = 4, 8 so 2 points possible

For x = 5,y = 5,10 so 2 points possible

For x = 6, y = 6 50 only 1 point possible

For x =7,y = 7 so only 1 point possible

For x = 8, y = 8 s0 only 1 point possible

Total number of points possible
=6+4+2+2+1+1+1+ 14 =31 points

HINT:

Find the vertices of the triangle, then for integer values
of x, find y and check the conditions.

aa



