SRI VIDYA ARADHANA ACADEMY, LATUR 11th JEE Regular Batch UT Exam

HI EVERYONE,

THE REAL LEARNING IN MATHEMATICS HAPPENS WHEN YOU ACTIVELY ENGAGE WITH A PROBLEM, EXPLORE DIFFERENT
METHODS, AND WORK THROUGH CHALLENGES. THEREFORE, WE STRONGLY ENCOURAGE YOU TO USE THIS SOLUTION KEY
RESPONSIBLY.

PLEASE ATTEMPT ALL THE PROBLEMS ON YOUR OWN FIRST, GIVING THEM YOUR BEST AND MOST HONEST EFFORT. THESE
SOLUTIONS ARE TO HELP YOU GET UNSTUCK ON A PROBLEM AFTER YOU HAVE ALREADY TRIED YOUR BEST.

YOUR EFFORT AND DEDICATION ARE THE TRUE KEYS TO SUCCESS.

Topic: Sets, Inequality, Logarithm, Trigonometric Ratios & Identities, Trigonometric Equations, Quadratic Equation

( 11th JEE Star - 2 UT : 30 August 2025 )

Sub: Mathematics JEE Main Prof. Chetan Sir
[ SECTION - A : Single Correct Answer Type ]
1. The equation /4x+9 — /11x+ 1 = /7x+ 4 has:
(A) no solution (B) one solution (C) two solutions (D) more than two solutions
e N
(B)

Vax+9=Tx+4+V1lx+1
Squaring both sides:
dx+9 = (Tx+4)+ (11x+1)+2+/(Tx+4)(11x+1)
Ax+9=18x+5+277x2+51x+4

4—14x=2/T77x2+51x+4

2—Tx=\77x>+51x+4

For the radical to be real, 2—7x > 0= x < 2/7.
Squaring both sides again:

(2—7x)* =7Ix* +51x+4

4 —28x+49x% = 772> + 51x+ 4

0 = 28x* +79x
x(28x+79) =0
Possible solutions are x = 0 or x = —79/28.
Check for extraneous roots:
Ifx=0:V/9—vV1=v4=3-1=2=2=2.(Valid)
Ifx=-79/28 ~ —2.82:
4x+9=4(-79/28)+9=-79/7+9 = (-79+63)/7 = —16/7 < 0. (Invalid)

Thus, there is only one solution, x = 0.

2. If the difference between the roots of the equation X2 +ax+1=0is less than v/5, then the set of possible values of a is:

©

Let the quadratic equation be P +ax+1=0.
The coefficients are A = 1,B=a,C = 1.

\ J
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e N
Condition on the Difference of Roots
: o VD
The absolute difference between the roots is given by the formula |oc — | = W
Var—4
la—B| = "M = Va4
The problem states that this difference is less than v/5 :
Va2 —4 < /5.
Squaring both sides (since both are positive) gives:
a?-4<5
<9 = |a|<3 = —3<a<3.
\ J
3. The solution set of the inequation |x+ %| > 2is:
(A)R—{0} B)R-{-1,0,1} ©R-{1} D)R—{-1,1}
e N
B)
1
|x+ =] > 2. Note that x # 0.
X
Squaring both sides (since both sides are non-negative):
1.2
-) >4
(v+-)
1
424+ >4
%
1
¥ —24+—5>0
X
(=2 >0
e =
X
The square of any real number is always > 0.
The inequality is true for all x, except where the expression is equal to 0 or undefined.
Undefined at x = 0.
1 1
EqualtoOwhenx— - =0=x=-=x’=1=x==£1.
X X
So, the solution is all real numbers except 0, 1, and -1.
Solution setis R — {—1,0,1}.
- J
4. If roots of the equation x> 4+ ax +25 = 0 are in the ratio of 2:3 then the value of a is:
(A) % (B) % © = (D) None of these
e N
(B)
Let the roots be 2 and 3o.
5
Product of roots: (20)(3a) = 60> =25 = o> =25/6 = a0 = i%.
Sum of roots: 2+ 30 =50 = —a.
Substitute the value of ¢ :
5 25
—a=5|+t—%)|=+—
(+76) -+
\ J
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25 25
a = F——. The values are == —.
6 V6

5. If |)‘25—;6| > 1, then x belongs to:

(A) (—o0,~3) (B) (—0,~3)U(3,) (©) (-,-3]U[-2,00U DR
(0,2] U3, )

216 216
051 or x5+ <1, (x#0)
X

(x—=2)(x—3)

The inequality is

2 2 _
x“+6 X 5x+6Z

—1>0= >0.

Case 1: 0=

Critical points are 0, 2, 3. Solution from wavy curve method: (0,2] U|[3,).

X2 +6 x2+5x+6< (x+2)(x+3)

Case 2: +1<0=> 0=
X X X

Critical points are -3, -2, 0. Solution from wavy curve method: (—eo, —3]U[-2,0).
Combining both solutions, we get:
(=0, —=3]U[=2,0) U (0,2] U [3,e0).

<0.

6. If o and B are roots of the equation x> — 4v/2kx + 2¢*!"¥ — 1 = 0 for some k, and a*> + % = 66, then o + B3 is equal to:
(A) 140v/2 (B) 2402 (C) 2802 (D) 320v/2

©

Simplify the constant term: 2¢*"* — 1 = 266 1 = opt — 1.
The equation is x> — 4+v/2kx+ (2k* — 1) = 0.

Sum of roots: o+ 8 = 4v/2k.
Product of roots: aff = 2k* —1.

o+ B = (a+B)* —20B = 66.

(4v/2k)* —2(2k* — 1) = 66

32k* —4k* +2 =66 = 4k* —32k* + 64 =0 = k* — 8k* + 16 =0.

(k2 —4)2 0=k =4=k=2 (assuming k > 0 for In k to be defined).

Now find o+ 3 and oo fork =2

o+ B =4v2(2) =8V2.

af =202 -1=32-1=3l.

o’ +p° = (a+B)’ —30f(c+B)

= (8v2)* —3(31)(8v2) = 512(2v2) —93(8V2)
= 1024V/2 — 744+/2 = 280V/2.
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7. The solution set of the inequation % >5is:
(A) (1, 3) B) (1, 3] (C) (=0, 1) U[3,00) (D) None of these
e N
B)
2x+4 552 2x+4 550
x—1 x—1
2x+4-5x—1) >0= —3x+9 >0
x—1 x—1
3(3—x) 20:>fo <o.
x—1 x—1
Critical points are x = 1,x = 3. The inequality holds between the roots.
Since denominator cannot be zero, x # 1.
Solution is 1 < x < 3, which s (1,3].
- J
8. If A = sin®x + cos® x, then for all real x:
(A) g <A< (B)1<A<2 ©3<A<3 D) 3<A<1
e N
A = sin® x+cos* x = sin® x + (cos x)?
= sin’x+ (1 —sin’x)?
= sin’x+ 1 —2sin?x+sin* x
=sin*x —sin®x+ 1
Lety= sinx. Since 0 < sin®x <1, wehave 0 <y < 1.
1 1 1 3
AP) =y —y+1=?—y+-)—-=+1=(@y—-=)>+=.
0)=y"=y+1=0"~—y+ ) -3 +1=0-3)+7
1
AGz)=(1/2- 1/2)2+3/4=0+3/4=13/4.
A(0)=(0—1/2)*+3/4=1/4+3/4=1.
A(l)=(1-1/2)*+3/4=1/4+3/4=1.
3
So the range of A is [1’ 1].
. J
9. Out of 800 boys in a school, 224 played cricket, 240 played hockey and 336 played basketball. Of the total, 64 played both
basketball and hockey; 80 played cricket and basketball and 40 played cricket and hockey; 24 played all the three games.
The number of boys who did not play any game is:
(A) 128 (B) 216 (C) 240 (D) 160
e a
n(U) = 800,n(C) =224,n(H) = 240,n(B) = 336
n(BNH)=64,n(CNB) =80,n(CNH)=40,n(CNHNB) =24.
Number of boys playing at least one game is n(CUH UB).
n(CUHUB) =n(C)+n(H)+n(B)— [n(CNH)+n(HNB)+n(CNB)|+n(CNHNB)
= (224 +240+336) — (40+ 64 +80) + 24
= 800 — 184 + 24 = 640.
- J
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Number of boys who did not play any game = n(U) —n(CUH UB)

= 800 — 640 = 160.
10. The value of cos 12° cos 24° cos 36° cos48° cos 72° cos 84° is:
(A) g3 (B) 33 ©) 16 D) 135
e N
(A)
P = (cos 12°c0s24° cos 36° cos 48° cos 72° cos 84°)
= (cos 12° c0s24° c0s48°)(cos 36° cos 72° cos 84°)
Using cosx = sin(90 — x) : cos84° = sin6°,cos72° = sin 18°, cos 48° = sin42°.
P = (cos12°c0s24° cos36° sin42° sin 18° sin 6°)
Let’s group differently: P = (cos36°cos72°) - (cos 12° cos24° cos48° cos 84°)
. V5+1 . V5-1 . . 5-1 1
cos36° = 1 ,co872° = 1 = c0s36°cos72 =6 — 1
Let C = cos 12° cos 24° cos48° cos 84°.
Multiply and divide by 2sin12° :
_ (2sin12°co0s 127) c0s24° cos48° cos 84°  sin24° cos 24° cos48° cos 84°
B 2sin12° B 2sin12°
_ % sin48°cos48°cos84° % sin96°cos84°  sin96° cos 84°
2sin12° ~ 2sinl2° 8sinl2°
$in96° = sin(180 — 84) = sin84°.
_ sin84°cos84° %sin168o _ sin(180—12)°  sinl2° 1
~ 8sinl2°  8sinl2°  16sinl2°  16sinl12° 16
1 1 1
Total Product P = (=) (—) = —.
otal Produc (4) (16) o
\ J

11. In a class of 55 students, the number of students studying different subjects are 23 in Mathematics, 24 in Physics, 19 in
Chemistry, 12 in Mathematics and Physics, 9 in Mathematics and Chemistry, 7 in Physics and Chemistry and 4 in all the
three subjects. The number of students who have taken exactly one subject is:

(A)6 B)9 <7 (D) 22

n(only M) =n(M) —[n(MNP)—n(MNPNC)]— [n(MNC) —n(MNPNC)]—n(MNPNC)
=23 (12-4)—(9—4)—4=23-8-5-4=6.
n(only P) =24 — (12— 4) — (7—4) —4=24-8 -3 4=09,

nlonlyC)=19—(9—-4)—(7—4)—4=19-5-3-4=17.
Total students with exactly one subject =649+ 7 = 22.
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12. If sum of all the solutions of the equation 8cosx - (cos(% +x)cos(% —
A)F (B) 3 ©

%) = 1in [0, 7] is k7, then k is equal to:

x)—
y o

T 2
6—|—x X

)cos( 5

cos( x) = cosz(g) —sin

3,
8 (2
cosx (4 sin

2

1 1
x_i): 1 :>800sx~(1—(1—C032 ) =1

= (==)? —sin? 2x.

5 x:Z—sin

8cosx - (cos

2(4cos®x—3cosx) = 1 = 2cos(3x) = 1 = cos(3x) =

3
x— Z) —=1=2cosx-(4cos’x—3) =1

2nm
—4
3

oy =

3x:2n7t:|:§:>x:

2r
3

T
9

4r
3

St
Forn=l:x= — — — = —

9 )

T

Forn=2:x=— — — =

9

n
For n=0: x = —.
or n=0: x 9

xX=—

3

_ 11m
9

—— > 7. (Reject)

St 7
Solutions in [0, 7] 79r7 97r ) 971:

are —, —, —.

13. Iflog; /s(2x—4) <log, 5(x+3) then:

A)x<7 B)2<x<7 Oy x>7

(D) None of these

©

For the logarithms to be defined, arguments must be positive:
2x—4>0=x>2.

x+3>0=x>-3.

Intersection gives domain: x > 2.

Since the base 1/5 < 1, the inequality reverses:

2x—4>x+3

x>17.

The final solution is the intersection of x > 2 and x > 7, which is x > 7.

1
B
© %

14. If o and B are the roots of 4x* +3x+ 7 = 0 then the value of % + &3 ist

(A) B) 3

225
343

D)

189
343
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A)

o+ =-3/4, of="7/4
11 o+p (a+B)-3af(a+p)
@B (app (@)’ ‘

—27+4252 225
Numerator: (—3/4) —3(7/4)(—3/4) = —27/64+63/16 — % ==
Denominator: (7/4)> = 343/64.
Expression = 2o = g
= T 343/64 343"
& J
5. Th . 010%1/49 glogyr (@ +1)3 5, lifi .
. The ratio T simplifies to:
(A)a®—a—1 B)a*+a—1 (©)a*—a+1 D) a®+a+1
e a

1 4
Numerator first term: 2 °%21/4¢ = p4loga — plogaa™ _ ;4

2 3 2 3 3 2
Numerator second term: 3'°¢27(¢"+1)” — gloggz(a™+1)" _ g5logs(a”+1) _ ;2 4 1

) 1
Denominator first term: 7410%490@ — 74logpa _ 743logra _ g2logza _ ;2.

a*—(@®+1)—2a a*—a*—2a—1
> .

Expression =

az—a—1 a2 —a—1

Let’s factorize the numerator. By observation, (a* —a—1)(a®> +a+1)
=d*(@®+a+1)—a(@®+a+1)—1(a®+a+1)
=d*+d+d*-d-d*—a—-d—a—-1=da*-a*-2a—1.

So, the expression simplifies to a+a+1.

16. The sum of all the real values of x satisfying the equation 2= D(P+5r=50) — 1 g
(A) 16 (B) 14 ©) 4 D) -5
f A
©
2(x71)(x2+5x750) —1=20
(x—1)(x* 4+ 5x—50) = 0.
(x—=1)(x+10)(x—5)=0.
The roots are x = 1,x = —10,x = 5.
Sum of roots = 1+ (—10) +5 = —4.
N J
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17. The expression (a®) P12 N when simplified reduces to:
(A) a ™ B) N~ (C) Nabr (D) None of these
f N
B)
Expression = g~ %F1ogas V"
:a—aﬁ~§logaN
— alogaN(’aTﬁr>
N J
18. If one real root of the quadratic equation 81x> + kx +256 = 0 is cube of the other root, then a value of k is:
(A) -81 (B) 100 (C) 144 (D) -300
s a
Let the roots be o and o®.
256 4
Product of roots: a- o} = ot = T (3)4.
Possible real values for o are +4/3.
Sum of roots: ot +a® = ——.
81
Case 1: oo =4/3.
4 4 4 64 36464 100
ot =3+G) =3t =" 7
k 100 100
— e = o k=81 -— = —3-100 = —300.
81 27 = 27
Case 2: a = —4/3.
4 4 100
3__ & A Bt
ato=—z+ ( 3) o
k 100
3= 27 =k =300.
A possible value of k is -300.
. J
19. If 5. x'°%23 4 31002 — 162 then logarithm of x to the base 4 has the value equal to:
(A)2 B)1 ©-1 D) 3
e p
Using the property a'%%¢ = ¢1°%9 e have x'°%23 = 31082%,
The equation becomes: 5 - 31°%2% 4 3l°82% — 162,
638" = 162
e 102 _ 07 53
6
logyx=3=x=2%=8.
. J

7798 860 860, 7798 870 870



SRI VIDYA ARADHANA ACADEMY, LATUR

11th JEE Regular Batch UT Exam

3
We need to find log, x = log, 8 = logy 23— >

20. The value of Y2 sin( %) is:

(A)O B) 1 ©O) -1 (D) 12
f N
(A)
Let the sum be S. We can write out the terms of the summation:
$=sin(3%) +sin(TT) 4 -+ 4-sin(1o0) +sin( 27)
=sin(7) +sin( 55 sin(— sin(—7-)-
The angles are in an arithmetic progression.
We can use the property sin(27 — 0) = —sin(6).
Let’s look at the terms from the end of the series:
20 2 2
sin(l—ln) =sin(2w — %) = —sin(%)
8 4 4
sm(l—lﬂ:) =sin(2w — %) = —sm(%)
6 6 6
sm(ﬁ) =sin(2w — H) = n(ﬁ)
4 87 k¥4
Y 2T — -2} = —sin(—
sin( ) = sin( 11) s1n(11)
127 107 107
SIH(T) = Sin(zﬂ: — 7) = SIH(T)
Now, we can pair the terms of the sum:
. 2 . 207 . 4m . 18%m
S= (sm(ll) +sm(11)) + <s1n(11) +51n(11)> +...
. 10m . 12x
R (Sm(ll) +sm(11)) .
Substituting the relations from above:
. 2T . 2T . 4w . Arm
S= (Sm(ll) sm(ll)) + (sm(ll) Sm(ll)> +...
1 . 107
I (sm( T )—s1n(11))
§=0+0+04+0+0=0.
Therefore, the sum is 0.
- J
[ SECTION - B : Numerical Value Type ]
21. The number of values of o in [0,27] for which 2sin® o — 7sin? o + 7sin ¢ = 2 is:
e a
2sin® ot — 7sin®> a + 7sinot —2 = 0.
Lety=sina.
So,2y* =7y +7y—2=0.
By inspection, P(1) =2—-7+7—-2=0, soy=1is aroot.
Dividing the polynomial by (y — 1) gives 2y* — 5y +2.
- J
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- )
(= 1D@?=5y+2)=0= (y—1)(2y—1)(y~2) =0.
The roots are y =1,y =1/2,y =2.
Since y =sina,—1 <y < 1. We discard y = 2.
Case 1: sina = 1= oo = w/2. (1 solution in [0,27])
Case 2: sina =1/2= oo =7/6,57n/6. (2 solutions in [0,27])
Total number of solutions is 1 +2 = 3.
. J
L a4
22. The value of 817 27108936 4 3T0e79 g
- N
890
Term 1: 81783 — §11°85 — (34)lom5 _ 34logs5 _ gloms* _ 54 _ g5
Term 2: 2710236 — (33)log32 6> _ 33-3log36 _ 33log36 _ 3log36® _ 3 _ 516
Term 3: 3@ — 34log97 — 34log327 — 34'%10g37 — 3210g37 — 3]0g3 72 — 72 — 49
Sum = 625+ 216+ 49 = 841 +49 = 890.
\ J
23. The number of solutions for the equation |sinx| = |cosx| in the interval [0,47] is:
- 2
|sinx| = |cosx| = |tanx| = 1.
This means tanx = 1 or tanx = —1.
In the interval [0,27), the solutions are:
tanx=1=x="2 2"
anx = x=—,—.
4’ 4
¢ = 3n In
anx=—1=x="—,—.
47 4
There are 4 solutions in [0,27).
4 solutions in [0,27) and 4 solutions in [27,47).Total is 8.
- J

24. The value of

1

1
logmabc

1 T
+ log\/aabc + logmabc 18

1
Using the property E =log,b:
b a
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Ve

N
Expression = 10g . (Vb¢) +10 .. (v/ca) +log . (Vab)
Using the property logx +logy = log(xy) :
— 1089 (Ve v/ Vab)
= logabc(\/m)
=log,.(abc) = 1.

25. The number of integral values of "k’ for which the equation 3 cosx —4sinx = k+ 1 has a solution is:

-~

The range of an expression of the form acosx + bsinx is [—/ a? + b%,\/ a* + b?].
For 3cosx — 4sinx, the range is [— \/32 +(—4)?, \/32 +(—4)?]

= [-V9716,4/9116] = [-V25,V25] = [-5,5).

For the equation to have a solution, k£ + 1 must be in this range.

—5<k+1<5

—5-1<k<5-1

—-6<k<4.

The integral values of k are -6, -5, -4, -3, -2,-1,0, 1, 2, 3, 4.

Number of integers =4 — (—6) + 1 = 11.
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