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SECTION - A

Question ID : 6952782136

1.

Ans.

Sol.

Let [.] denote the greatest integer function. If the domain of the function f(x) = sin™ [%[X]j is [o, B), then

o’ +p? isequalto:
(1)2 2)5 (3) 10 (4)13
)

. . + . > .. .
For the function f(x) = sin™ [XT[X]j to be defined, the argument of the sin™' function must lie in the interval

-1, 1].

_]SL[X]S]
3

Multiplying by 3:
-3 <x+[x] <3
Let g(x) =x + [x]. We need to find the values of x such that —3 < g(x) < 3. Since g(x) is a non-decreasing
function, we can check the boundaries :
1. Lower Bound (g(x) >-3) :
Ifx=-1,g(-1)=-1+[-1]=-1-1=-2>-3 (True).
Ifx=-1.5,g(-1.5)=-1.5+[-1.5]=-1.5-2=-3.5 <-3 (False).
At the jump point x =—1, the function value jumps from below —3 to —2. Thus, the minimum value is oo =—1.
2.Upper Bound (g(x) <3):
Ifx=2,g(2)=2+[2]=2+2=4>3 (False).
If x is slightly less than 2 (e.g., x=1.99), g(1.99) =1.99+[1.99] =1.99 + 1 =2.99 <3 (True).
Asx — 27, g(x) = 3. Thus, the maximum value is 3 =2 (exclusive).
The domain is [-1, 2), meaning o =—1 and 3 =2.
Calculations:

o+ Pr=(1P+22=1+4=5
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Question ID : 6952782137

2.

Ans.

Sol.

Let one root of the quadratic equationinx : (k? —15k + 27)x*+ 9(k — 1)x + 18 = 0 be twice the other. Then the
length of the latus rectum of the parabola y> = 6kx is equal to :

(H4 (2)6 (3)8 (4)12

4)

Let the roots of the quadratic equation be m and 2m.

From the properties of quadratic equations:

1. Sum of roots :

k*—15k +27 k*—15k +27
2. Product of roots :
18 , 9

m-2m=2m?* =

T o T e
k*—15k+27 k*—-15k+27

Substituting the value of m from the first equation into the second :

[ “3(k-1) jz_ 9

k*—15k+27) k*—15k+27
ok-17° 9

(k> -15k+27)°  k*-15k+27

Assuming k?— 15k +27#0:
(k-1)*=k*>— 15k + 27
k*-2k+1=k*-15k+27

13k=26 =>k=2

The parabolais y* = 6(2)x = y*= 12x.

The length of the latus rectum for a parabola y* =4ax is 4a. Here, 4a=12.

Question ID : 6952782138

3.

Let e, and e, be two distinct roots of the equation x> —ax +2 = 0. Let the sets {a € R : e and e, are the
eccentricities of hyperbolas} = (o, B) , and {a € R : e, and e, are the eccentricities of an ellipse and a

hyperbola, respectively} = (y, «). Then a* + %+ y*is equal to :
(1) 18 (2) 22 (3)26 (4) 34
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Ans.

Sol.

€)

Given equation: X’ —ax +2=0. Rootsare e , €,.
Sum ofroots e, + e, = a; Product of roots ¢, e, = 2.
Since roots must be distinct and real, D >0
—a’-8>0=a>22 (ase>0).

Case 1: Both are hyperbolas (e, > 1,e,> 1)

e, te=a>2
(e,—-1)(e,~-1)>0=¢e,—(e,te)+1>0
=>2-a+1>0=>a<3.

Combining withD >0, we get a € (2\/5, 3) .

Thus, oc:2\/§ and B=3.

Case 2: One ellipse (0 <¢, < 1) and one hyperbola (e, > 1)

Since e, e, =2 and ¢ < 1, it follows that e, = 2/e > 2.

The condition for one root to be in (0, 1) and the other to be in (2, «©) for f(x) =x*—ax +2is f(1) <O0.

l-a+2<0=>a>3.
Thus, y=3.

Calculation :

o+ v :(2\/§)Z+32+32 ~8+9+9=26

Question ID : 6952782139

4.

Ans.

Sol.

Let the set of all values of k € R such that the equation z(z+2+1)+k(2+3i) =0, z € C, has at least one

solution, be the interval [a, B]. Then 9(o + ) is equal to :

(1)-10 (2)-8 (3) 10413 (4) 8413
(1)

Letz=x+iy. Then Z=x -1y .

The equationis: zz+z(2+i)+k(2+31) =0
(x*+y)+(x+iy)2+i)+2k+3ki=0
(x*+y*+2x—-y+2k)+i(x+2y+3k)=0

Equating real and imaginary parts to zero :
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l.x+2y+3k=0=>x=-2y-3k
2.x*+y*+2x—-y+2k=0

Substitute x into the second equation :
(2y—3k)*+y*+2(-2y-3k)-y+2k=0
(4y° + 9K> + 12ky) + > — 4y — 6k —y + 2k =0
5y? +y(12k — 5) + (9k*> — 4k) =0

For at least one real solution for y, the discriminant D >0 :
(12k — 5)* — 4(5)(9k* — 4k) > 0

144k* + 25 — 120k — 180k* + 80k > 0
—36k*— 40k + 25 >0 = 36k*+ 40k — 25 <0
The roots of 36k* + 40k —25 =0 are :

40+ .,/1600 - 4(36)(—25) _ —40++/1600+3600

k
72 72
_ —40£20413 104513
72 18
The interval is [, B] where a = M and = M
18 18
aipo20__10
18 9
9(a +B) :9[—Ej =-10
9
Question ID : 6952782140
5. The value of 13 —23+33—........ +15%1s :
(1) 1706 (2) 1856 (3) 1982 (4) 2403
Ans. (2)
Sol. Weneedtofindthesum S=13-23+33—-43+ . . + 153,
This can be written as :
S=(P+2°+33+ . +15) 22+ +6+ ... +14%)
15 7
S:Z:r3 —2-23Z:r3
r=1 r=1
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15 7

S:Zr3—l62r3

r=1 r=1

. DY
Using the formula » n® = n(n_+j :
g > [ >

LR [15x16
r =

r=1

iﬁ :[7;8j = (28)? =784

r=1

2
j = (120)* = 14400

Now, calculate S :
S = 14400 — 16(784)
S=14400 - 12544 = 1856

Question ID : 6952782141

6.

Ans.

Sol.

The sum of the first ten terms of an A P. is 160 and the sum of the first two terms ofa GP. is 8. If the first term
of the A P. is equal to the common ratio of the GP. and the first term of the GP. is equal to common difference

ofthe A P., then the sum of all possible values of'the first term of the GP. is :
= OE 6) = =
9 13 9 13
(1)
Let the A P. have first term a and common difference d. Let the GP. have first term A and common ratio r. From

the problem :
1. Sum of first 10 terms of AP.: S = %[Za +9d]=160=2a+9d =32.

2. Sum of'first 2 terms of GP.: A+ Ar=8 = A(1+r)=8.
3. Conditions : a=rand A=d.
Substitute a=r and A= d into the equations :

1.2r+9d=32=2r=32-9d =>r= 32;9(1.

2.d(1+1)=8.

Substitute r into the second equation:
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d[H 32—9dj g
2
d[2+32_9dj=8
2

d(34-9d)=16 = 34d-9d> =16
9d>—34d + 16 =0

The first term of the GP. is A = d. The possible values of d are the roots of the quadratic equation
9d>-34d +16=0.
The sum of all possible values of d (sum of roots) is :

-34 34
Sum=—-——=—
9 9

Question ID : 6952782142

7. The number of 4-letter words, with or without meaning, each consisting of two vowels and two consonants that
can be formed from the letters of the word INCONSEQUENTIAL, without repeating any letter, is :
(1)2670 (2) 2840 (3) 2920 (4) 3600

Ans. 4)

Sol.  First, identify the unique vowels and consonants in "INCONSEQUENTIAL".

Vowels: I, O, E, U, A. (5 unique types).
Consonants: N, C, S, Q, T, L. (6 unique types).
Since we must form a word "without repeating any letter", we choose from the distinct types available.

5)_5><4_

1. Select 2 vowels from 5 : ( 5 5 10.

2. Select 2 consonants from 6 : (g) = 6;5 =15.

3. Arrange the 4 chosen letters: 4! [cite tart] = 24.

Total number of words :

Total = 10 x 15 x 24 = 150 x 24 = 3600
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Question ID : 6952782143

8. Ifthe coefficients of the middle terms in the binomial expansions of (1 + ax)* and (1 — ax)®, au# 0, are equal,
then the value of ot is
D1 2 E 3 2 4 l
() @1 () OF:
Ans. (4)

Sol.  For (1 +ax)*, n=26 (even). The middle term s Tgﬂ =T
2

Coefficient of T, = (%g) al’.

For (1 —ax)®, n=28 (even). The middle term s Tgﬂ =T
2

Coefficient of T;; = (%2) (-a)* = (%2) a't.

According to the question :

26! 14114!
a= X
13131 28!

26! 14-13! 14-13!
a=—x X
28! 13! 13!

><l4><l4:ﬁ

28x27 756
14x14 14 7

a= = =—
2x14x27 2x27 27

a=

Question ID : 6952782144

20 20
9. A data consists of 20 observations X , X, ......... X, If Z (x, +5)° = 2500 and Z (x,—5)* =100, then the

i=1 i=1

ratio of mean to standard deviation of this data is :
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Ans.

Sol.

(H2:1 2)3:1 (3)3:2 441
2

Expand the given equations:

LY (x] +10x, +25)=2500=> > x7 +10)_x; +500 = 2500
= x] +10) x; =2000.

2. ) (x} —10x; +25) =100 = > x7 =10> _x, + 500 =100
= %7 -10>_x, =-400.

Subtract (2) from (1) :

20) x; =2400 = x, =120

Mean (X) = ZX 122(?

Add (1)and (2):
2) x; =1600= > x’ =800

Variance (%) = ZX (%)’ =55-(6 =40-36=4.

Standard Deviation (c) =4 = 2.

Ratio of mean to standard deviation :

o 3
5

Question ID : 6952782145

10.

Ans.

Sol.

Abag contains (N + 1) coins—N fair coins, and one coin with 'Head' on both sides. A coin is selected at random

. . .9 .
and tossed. If the probability of getting 'Head' is R then N is equalto :

O )7 (3)8 49
)
Total cons=N+1. Let E, be the event of selecting a fair coin, and E, be the event of selecting the two-headed

. N 1
coin. P(E,) = and P(E.) = ——.
(E) N+1 (E.) N+1

Let H be the event of gettinga 'Head'. P(H|E,) = % (fair coin). P(H|E,) = 1 (two-headed coin).
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Using the Law of Total Probability :
P(H) = P(E,)P(H|E,) +P(E,)P(H[E,)

owla)(Fae

9 N 2 N+2

16 2N+D) 2(N+D) 2(N+D)

18(N + 1) = 16(N +2)
18N + 18 = 16N + 32
IN=14=N=7

Question ID : 6952782146

11.

Ans.

Sol.

2 2

Ifthe eccentricity e of the hyperbola X_2 - ‘Z_Z =1 passing through (6, 43 ) satisfies 15(e” +1) = 34e , then
a
X’ y’ :
the length of the latus rectum of the hyperbola — — =1is:
b> 2(a’+1)
(1) 10 (2) 20 (3)25 (4)30

)

First, we find the eccentricity e from the given equation 15¢*—34e+ 15=0:

34+ 342 -4(15)15)  34+1156-900 34+16
30 30 30

5 5 . ..
The values are 62%2— or e:%:% Since it is a hyperbola, e > 1, so e:%

€

3

The relation between a, b, and e isb*=a*(e*— 1) :

25 16a* 1 9
bP=a’| 21| =
9 9 b 16a

The hyperbola passes through (6, 43 ) ;

ﬁ—ﬁzlzg—%[ 2 j:l:>36_27:1:>a2:9

a’ b’ 16a* a’

Thus, b’ :%(9):16.
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2 2

. . X y
The second hyperbola equation is — — =1:
VP 1 b* 2(a’+1)
2 2 2 2
Xy Xy
16 2(9+1) 16 20

2-(conjugate axis)” 2-20 40 _

10.
transverse axis \/B 4

Length of the latus rectum LR =

Question ID : 6952782147

12.  Let chord PQ of length 3./13 ofthe parabola y>= 12x be such that the ordinates of points P and Q are in the

ratio 1 : 2. If the chord PQ subtends an angle o at the focus of the parabola, then sina is equal to :

03 24 N E
OF @ < 3 OF=
Ans. (1)

Sol.  Fory*=12x,a=3.LetP(at? 2at ) and Q(at/, 2at,).

Giveny, =2y, = 6t,=2(6t) = t, =2t .

The length PQ = /(32 —3t2) +(6t, —6t,)* =313

34t} ~F +[6(2t, — 1) = (3313 )2 = (OF) + (61, =117
81t +36t; —117=0=9t +4t; -13=0
= (9t +13)(t; -1) =0
Since t; 20,t; =1=t, =1 andt,=2.
Points are P(3, 6) and Q(12, 12). Focus Sis (3, 0).
Vectors : SP=(0, 6) and SQ = (9, 12).

_ SP-SQ _09)+6(12) T2 4
ISP|ISQ| 6.49> 12> 6:15 5
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Question ID : 6952782148

_ _ s .
13. Let O<oc<l,B:3L and tan'(1—o)+tan ' (1-B) == Then 6(c + B) is equal to :

o 4
(o )7 (3)8 49
Ans. (2)
Sol.  Using theidentity tan ' x +tan 'y =tan ' lxi ;

(P—a)+(l—B):¢an[£}
I-(1-a)1-B) 4

2—(a+pB)

=1

(©@+B) _,

—]32_—

1-(1—a—B+af)  a+p-op
2-a—-B=a+B-af=>2(a+B)-af=2

1
Substitute p = —
30

2 ochL —122:>20c+i:Z
3 3

3a

Multiplying by 3ot :

3a

60’ +2=Ta= 60" —Tou+2=0
= (20-1)(Bo-2)=0

1
Ifa=—
2

1
Inboth cases, o+ = 3 +

_e. 1o
6(cL+B)=6-—==7

Question ID : 6952782149

2 2
PB==Tfoa=—,
B 3 3 B

2
3

The roots are oc:l or oc:%.
2 3

= BN|=

14. Let § = {e c (_271;7 271;) cosB+1= \/gsin e} . Then Ze is equal to:

0esS

2n 4 2n 4
m -5 @ - )5 Ok
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Ans. (2)

Sol.  Theequationis /3 sin®—cosO = 1. Dividing by 2 :

3 . 1 .
£s1n6——cos6:l:>s1n G—E :l
2 2 2 6) 2
For 6 e (~2m,21),0 - ~e| - 28 1T,
6 6 o6
1. 0-L-Z_p-T
6 6 3
6 o6
3.0-5- T g-
6
49 - Nm_ o 10m_ 57
6 6 3
Sum of solutions : ~ 4 7 — _5?752_43_7:

Question ID : 6952782150

y-1 z-a+l
2
S(a, B, v), o > O1isthe point on L such that the distance of S from the foot of perpendicular from the point P

onLis 2:/14, theno.+ B +vis equal to :

15. Let the image of the point P(1, 6, a) in the line L:?: ,b>0be Q[%,O,aJrcj. If

(1)19 (2) 20 (3)21 (4)22
Ans. (3)
D ) 1+a/3 6+0 2a+ 3+
Sol.  The midpoint M of PQ lieson L. M = a , , L a,3,a+E .
2 2 2 6
SinceMisonL,ﬂzﬂzlga:}
6 2
) X _y-1 z-2
Mis(1,3,3+¢c/2).Lis == —= :
1 2 b
Substituting M coordinatesinto L. : 1_3-1_ 3+c/2-2 =1= 1+c/2 —b=1+2.

1 2 b
PQ L L : direction vector of PQis (1 — 1, -6, ¢) =(0, -6, ¢). Direction of L is (1, 2, b).
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0(1)-6(2) +bc=0=>bc=12.
(1+c/2)c=12=c*+2c-24=0=>c=4(b=3).
The foot of the perpendicular F is M(1, 3, 5).
SonLis(A, 24+ 1,31+ 2). Distance SF = 2+/14 :

(A=17 +(2A-2)° +(BA-3) =(2414) = 14(-1)" = 56.
A-1y¥=4=A=3o0r-1.

IfA=3,a0a=3(>0),s0S1s(3,7, 11).
atP+y=3+7+11=21.

Question ID : 6952782151

x+1 y+3 z+5 x-2 y-4 z-6

16.  Letaline L be perpendicular to both the lines L, and L, If6
3 S 7 1 4 7
8 4
X0, Yo g
is the acute angle between the linesL and L, : 77 = T7 =~ thentan6 isequalto:
3 S 5 4
(1) V2 (2) 5V2 (3) 32 (4 5V2

Ans. (2)
Sol.  The direction ratios of L, and L are v, = (3, 5, 7) and v, = (1, 4, 7). Since L is perpendicular to both, its

direction vector v is given by their cross product :

i
V=v,xv, =3
1

Ao =
~ />

V=1(35-28)—j(21-7)+k(12-5)=7i—14j+ 7k
Simplifying the direction ratios of L: (1, -2, 1).
The direction ratios of L, are v, =(2, 1, 2). The angle © between L and L, is given by:

V-vs |- [O@+E2)H+MH2) |

cosf=—-—2-=

VIV T P+ (2P + P V2 417+ 2°
osp_|272¥2] _ 2

V63 36
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To find tanB , we use the identity tan’0 =sec’0 — 1 :

Secezﬁjseczezﬁ:ﬁzﬂ
2 4 4 2
tanzezﬂ—lzé
2
5 542 5
tanG:—:iz_\/E
N

Question ID : 6952782152

2 .2
: X sin“x .
17. Thevalueof lim| ———— | is:
=04 XT —81n” X

(12 (2)3 ()4 (4)6
Ans. (2)

Sol.  Weuse the Taylor series expansion for sinx near x=0 :

3
sinx :X—%-FO(XS)

2
3 4
. X X
Then, s1nzxz(x—gj ~x:—,

Substitute this into the limit expression :

Divide numerator and denominator by x*:

X
1-2=
lim—3 - 1 _3
0 1 1/3

3
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Question ID : 6952782153

S x
&

32
18. The value of the integral I (%jdx is:

(1) 4+ 2 @37 +8 (3)37+4 W3
Ans. (2)
Sol Let1— [™ 32co$4 X dx . Using the property Ia f(x)dx :Ia[f(x)+f(—x)dei
w4 ] 4 gt - ’
_J«n/4(32cos X 32cos (- X)jdx
T+ | 1ot

7/
I:I *32c08* x L + 17. dx
0 l+eslnx 1+e smmx

1
_l’_
I+e5 1+e*

2
1= j 32 cos? xdx = 32]””[%} dx

=1:

Since

T/ T/
1=8]" (1+2cos2x +cos’ 2x)dx =8| 4(l+200s2x+%)dx

I= 4I0n/4 (3+4cos2x + cos4x)dx

g /4 .
Iz4{3x+2sin2x+sm4x} :4[3—n+2sin(n/2)+smn}
4 |, 4 4

1= 4{%4&} 3t+8

Question ID : 6952782154

19.  Theareaoftheregion {(x,y):0<y<6-x,y’ >4x-3,x >0} is:

(1)8 (2)9 (3)12 415
Ans. (2)
2
Sol.  Theregionis bounded by x =0, y =0, the line x= 6 —y, and the parabola x =

4

2
The inequality y* > 4x — 3 implies x < y +3 .

vy +3
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2

y +3

Find the intersection of x=6 -y and x =

2

+3
6-y=2 y —24-4y=y’+3

=y +4y-21=0=>(y+7)(y-3)=0
Fory >0, the intersectionis at y =3.

We integrate with respecttoy :

Area :I;(yz +3jdy+j36(6—Y)dY

4

113 3 278
Area = —| Y 13y | 4]l 6v—1
4{3 Y Y 2

Area :%[9+9]+[(36—18)—(18—4.5)]

:%+[18—13.5]:4.5+4.5:9

Question ID : 6952782155

20.

Ans.

Sol.

Let e be the base of natural logarithm and let £:{1,2, 3,4} — {1, e, &%, &} and g: {L e,¢’,e’} > {l,

1
be two bijective functions such that f'is strictly decreasing and g is strictly increasing. If ¢(x) = {f - { g’ [Ej

then the area of the region R = {(x,y): x* <y <¢(x),0<x <1} is:

3-log.(2) 1 3+log.(2)
310g.(2) @) 3log.(2) (3)3+log (2) *) 2 10g.3)

(1)
1.Findf'and g :

fis strictly decreasing: f(1)=¢€°, f{2) =¢€* f(3)=e¢, f(4)=1.

g is strictly increasing: g(1)=1/4, g(e)=1/3, g(e?)) = 1/2, g(e*)=1.
2. Find ¢(x) :

g(1/2)=¢

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

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

Page No. 17




£3 MATRIX

Question Paper With Text Solution (Mathematics)

JEE Main April 2026 | 06 April Shift-1

£1(e?) =2,
o(x) =2~

3. Calculate the area :

1 2x 3 1
Area:_[ (2* —x*)dx = 2
0 log.2 3

1

1 3-log, 2

2 1 1
Area = bl -0 |= ——=
log.2 3 log, 2 log,.2 3 3log,2

Question ID : 6952782156

21.

Ans.

Sol.

-1 -1
Let A=| 1
0 1

o,B e R . Then (oe— 3)*is equal to
4)

First, calculate the determinant of A :

SECTION - B

2 -2 2

1
0 1 |,satisfy A’ +a(adj(adj(A)))+B(adj(A)(adj(adj(A))=| -2 0 —1| for some
0

0 0 -1

|A| [cite, tart]=—1(0 - 0) - 1(1 - 0) = 1(0 — 0) =1

Using matrix properties for an n X n matrix :
1. adj(adj(A)) = |A"> A=|AP*A=|AJA=-A.
2. adj(A)adj(adj(A)) = adj(A.adj(A)) = adj(|A) = |A]" ' I=(-1)*I=L

Now, calculate A% :

-1 1 -1 -1
0 1
0

A’ = 1
110

1
1 0 1|=]-1
0 0

Substitute these into the given equation :

2 -1 1 2 2 2

1 1 0|+a(A)+pD)=| -2 0
0 0 1 0 0

-1
-1
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Comparing corresponding elements:
Element (1,1):2+a+B=2=a+3=0.
Element (1,2): -1 —a=-2=a=1.

Thus, f=-1.

(a-py=0-CDy=2°=

Question ID : 6952782157

22.

Ans.

Sol.

Let the centre of the circle x* + y*+ 2gx + 2fy + 25 = 0 be in the first quadrant and lie on the line 2x —y =4.

Let the area of an equilateral triangle inscribed in the circle be 27./3 . Then the square of the length of the chord

of the circle on the line x=11s
(80)

33

For a circle with radius R, the area of an inscribed equilateral triangle is A = e R*.

273 = \/_R2:>R2 36=>R=6

The radius formulais R* = g* +f°~c=g* +f* -25=36 > g’ +f° =
The center (—g, —f) is in the 1st quadrant, so g <0 and £ <O0.

The center lies on 2x —y =4 = 2(—g) — (-f) =4

= f=2g+4.

Substitute finto g+ =61 :

g+ (2g+ 4P =61 =58>+ 16g—45=0= (5g—9)(g+5)=0
Since g <0, we have g =—5 and f=2(-5) + 4 =-6.

The center is (5, 6) and R*=36

The distance d from the center (5, 6) tothelinex=1i1sd=|5-1|=4

Length of the chord L = 2,/R? —d* =2+/36 — 16 = 24/20 .

2
Square of the length: L*= (2\/% ) =80.

Question ID : 6952782158
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~ ~

23, Ifa=i+]j+kb=]

k and ¢ be three vectors such that g ¢ = b and -G =3 then ¢- (2 —2b) isequal to

Ans. (3)
Sol.  Weneed to calculatec.(a—2b)=c.a —2(c.b).
1. Weare givena . ¢ =3.
2. From the vector cross product a x ¢ = b, we know that the resulting vector b is perpendicular to both
aandc.
Therefore, ¢ . b=0.
Substituting these values :
c.(a—2b)=3-2(0)=3

Question ID : 6952782159
24, For the functions f(@)=otan’0+Pcot’6 and g(0)=asin’0+PBcos’0,a>Pf>0, let

mi111I £f(0)= max g(0) . If the first term of a GP. is (%j , its common ratio is [ﬁj and the sum of'its first 10

0<B<—
5 (04

.. m "
termsis —,gcd(m,n) =1, thenm +nisequal to
n

Ans. (1279)

2 2
Sol.  For f(0), using AM-GM: 120 e;B cot’0 JoBtan®Bcot’ © = £(0) > 2,/af

For g(6) = a sin?0 + Bcos?0, since o, > 3, the maximum occurs when sin*6 = 1, so max g(6) = a.

Given min f(0) = max g(0) = 2 Jaf =a = daf =’ => o =4p.

Forthe GP. :
First term a :&:ﬁ:
2B 28
Commonratio 1 = @ = % = l
o 4B 2

Sum of first 10 terms:

g _a(l—rlo)_2(1—(1/2)10)_4[1_ 1 j_4[1023j_1023
10 1-r 1-1/2 1024 1024 ) 256
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Here m = 1023, n =256, and gcd(1023, 256) = 1.

m+n=1023 +256=1279

Question ID : 6952782160

25.  Lety=y(x)be the solution of the differential equation (x* —xvx*> —1)dy + (y(x —vx*> —1)-x)dx =0,x > 1.
Ify(1) =1 then the greatest integer less than y (\/g ) is
Ans. (3)

Sol.  Rearranging the differential equation :

dy _ x—y(x —x*-1) 1 y

dx x(x—x’-1) _X—\/Xz—l X

. o 1
Using rationalization, ———===x++ x’ -1

x—Vx—1
d—y+X: X ++/x7 -1

X X

.. . . . . g g (I/x)dx
This is a linear differential equation with Integrating Factor IF = eI =

y-X= IX(X +V/x-1)dx = I(Xz +x/x°—1)dx

X.

3
X

l 2 3/2
=—+—-(x"-1)"" +C
» K

Using y(1)= 1:>1z%+O+C:>C:§.

X+ (xI-1)+2

yX 5
AtX:\/gﬁ
3
(V5) +G5-1"+2 554812 5y5+10
w5 = 3 3 3

~3.157
3

The greatest integer less than 3.1571s 3.

y(\g):s+2\/§z 5+4;.472
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