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2 .
'Szars,:z:>0,ls:

Q1. The product of all solutions of the equation €% ¢)
(1) ed/*
(2) b/
(3) €

(4)e
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Q1. The number of solutions of the equation ( % - % -+ 2) (% - % + 3) = [is;

(1)2
2)3
31

44

Q2. The sum, of the squares of all the roots of the equation 22 + |2z — 3| —4 = 0, is

(1)3(3—+2)
(2)6(3-v2)
(3)6(2—-v2)
4 3(2-v2)

Q3. If the set of all a € R, for which the equation 2z + (@ — 5)z + 15 = 3a has no real root, is the interval (a, 8),
andX={recZ:a<z<pf}then), yxz’isequalto:

(1) 2109
(2) 2129
(3) 2119

(4) 2139

Q4. If the equation a(b — ¢)x% + b(c — a)x + ¢(a — b) = 0 has equal roots, where a + ¢ = 15and b = % then

a® + ¢? is equal to

Q5. The product of all the rational roots of the equation (z* — 9z + 11)2 — (z —4)(z — 5) = 3, is equal to
(1) 14
) 21
(3) 28

47

Q6. Let ap and By be the distinct roots of 222 + (cosf)z — 1 = 0,6 € (0, 27). If m and M are the minimum and the

maximum values of a; + ‘83, then 16(M + m) equals :

(1)24
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(2)25
(3) 17

4) 27
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Q1. The number of complex numbers z, satisfying |z| = 1 and ‘% + %} =1,18;
(14
(2)8
(3) 10

46

Q2. Let|z; —8 —2i| < land|zy — 2+ 61| < 2,21,25 € C. Then the minimum value of |27 — 23 | is

(1) 13
(2) 10
(3)3

4)7

Q3. Let a, B be the roots of the equation > — az — b = 0 with Im(a) < Im(8). Let P, = o — ™. If
Py = —5y/7i, Py = —3/Ti, Py = 11y/Ti and Pg = 45./7i, then |a? + 84| is equal to

Q4. If a + i and y + 4 are the roots of z* — (3 — 2i)x — (2 — 2) = 0,7 = /—1, then ary + B is equal to :
(1) =2
(2)6
(3)—6

(4)2

Q5. Let z1, 23 and z3 be three complex numbers on the circle |z| = 1 with arg(z;) = _Tﬁ,a.rg(zg) =0 and

arg(z;) = f. If |z129 + 2923 + z321|2 = a + Bv2,a, 8 € Z, then the value of o® + 82 is :
(1) 24
(2) 29
(3) 41

(4)31

Q6. Let O be the origin, the point A be z; = /3 + 24/24, the point B (22) be such that \/g]zﬂ = |z1| and
arg(z2) = arg(z1) + ¢. Then
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(1) area of triangle ABO is 1_‘/15

(2) ABO is an obtuse angled isosceles triangle
(3) area of triangle ABO is <

(4) ABO is a scalene triangle

Q7. Let the curve z(1 + i) + 2(1 — i) = 4, z € C, divide the region |z — 3| < 1 into two parts of areas « and 8. Then

|a — B| equals :

() 1+

a3

@)1+

o |y

3)1+

=]

@1+75

Q8. Let

=il

e é—, z € C, be the equation of a circle with center at C'. If the area of the triangle, whose vertices are

at the points (0,0), C and («, 0) is 11 square units, then a® equals:
(1) 50

(2) 100

@) 55

* =

Q9. If o and 3 are the roots of the equation 222 — 32— 2i = 0, where i = v/—1, then

16 - Re(%) lm(fii;;—-:mi) is equal to
(1) 441
(2) 398
(3) 312
(4) 409

Q10. Let integers a,b € [—3, 3] be such that a + b # 0. Then the number of all possible ordered pairs

z+1 w w?
(a, b), for which ‘jT_:‘ =land| w z+w? 1 | =1,z € C, where w and w? are the roots of
w? 1 Z+w

z?+z+1=0,is equal to
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Q1. If the first term of an A.P. is 3 and the sum of its first four terms is equal to one-fifth of the sum of the next four
terms, then the sum of the first 20 terms is equal to

(1) —1080
(2) —1020
(3) —1200
(4) —120

Q2. The roots of the quadratic equation 3z% — pz + q = 0 are 10" and 11'" terms of an arithmetic progression with

common difference % [f the sum of the first 11 terms of this arithmetic progression is 88 , then ¢ — 2p is equal to

Q3. In an arithmetic progression, if Syo = 1030 and S75 = 57, then Syy — Sy is equal to :
(1) 525
(2) 510
(3) 515

(4) 505

Q4. Consider an A. P. of positive integers, whose sum of the first three terms is 54 and the sum of the first twenty
terms lies between 1600 and 1800. Then its 11" term is :

(1) 90
(2) 84
(3) 122

(4) 108
Q5. The number of 3 -digit numbers, that are divisible by 2 and 3 , but not divisible by 4 and 9 , is

Q6. Let T, be the r'" term of an A.P, If for some m, Try = —, Tos = —, and 20 Zfil T, = 13, then 5 mzz o

25 20 ° r=m

is equal to
(1) 98

(2) 126
(3) 142

4)112
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Q7. The interior angles of a polygon with n sides, are in an A.P. with common difference 6°. If the largest interior

angle of the polygon is 219, then n is equal to

Q8. Let ay,aa, . .., a2 be an Arithmetic Progression such that a; + (a5 + a10 + @15 + . .. + a2020) + a2024 = 2233.

Then a; + as + ag + ... + asp4 1s equal to

Q9. Let ay, a,, as, ... be a G.P. of increasing positive terms. If a,a5 = 28 and a, + a4 = 29, then a4 is equal to:
(1) 628
(2) 812
(3) 526

(4) 784

Q10.If7 =5+ %(5 +a)+ _%(5 + 2a) + _:7(5 + 3a)+ 00, then the value of a is :
(1 3
(2)6

3)

1| =

1

QILIFY" T, = (2?1:—1)(2n+1;‘(12ﬂ+3)(2n+5) , then limy, 00 > (%) is equal to :

(O
22
(3)1
4 5

4 ) then the value of 50755q95 is :

aj

QI12. For positive integers n, if 4a,, = (n* +5n+6) and S, = >, (

(1) 540
(2) 675
(3) 1350
(4) 135
5 3 1 gk2 4 g ;
Q13. The value of lim,, (Z ::1 % ) is:
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(1)4/3
(2)2
(3)7/3
(4)5/3
Q14. Suppose that the number of terms in an A.P. is 2k, k € N. If the sum of all odd terms of the A.P. is 40 , the sum
of all even terms is 55 and the last term of the A.P. exceeds the first term by 27, then k is equal to :
(16
2)5
(3)8
44
1

_ 1.1 A
QlS.LetS,,,_5-1-3.4-54.E
common difference p is 1/2026 Sagz5, then the absolute difference betwen 20" and 15 terms of the A.P. is

+ ... upto n terms. If the sum of the first six terms of an A.P. with first term -p and

(1) 20
(2) 90
(3) 45

(4) 25

Q16. Let (a,) be a sequence such that ag = 0,a; = % and 2a,,9 = 5ani1 — 3an,,n=0,1,2,3,.... Then 211101 ay is

equal to

(1) 3agg — 100
(2) 3a;gg — 100
(3) 3agg + 100

(4) 3agp + 100
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Q1.

Q2.

Q3.

Q4.

Qs.

Q6.

If all the words with or without meaning made using all the letters of the word "KANPUR" are arranged as in a
dictionary, then the word at 440" position in this arrangement, is :

(1) PRNAUK
(2) PRKANU
(3) PRKAUN

(4) PRNAKU

Group A consists of 7 boys and 3 girls, while group B consists of 6 boys and 5 girls. The number of ways, 4 boys
and 4 girls can be invited for a picnic if 5 of them must be from group A and the remaining 3 from group B, is
equal to :

(1) 8750
(2) 9100
(3) 8925

(4) 8575

The number of different 5 digit numbers greater than 50000 that can be formed using the digits 0, 1,2,3,4,5,6,7
, such that the sum of their first and last digits should not be more than 8 , is

(1) 4608
(2) 5720
(3) 5719

(4) 4607
The number of natural numbers, between 212 and 999 , such that the sum of their digits is 15 , is

Let P be the set of seven digit numbers with sum of their digits equal to 11 . If the numbers in P are formed by

using the digits 1,2 and 3 only, then the number of elements in the set P is :
(1) 173
(2) 164
(3) 158

4) 161

The number of 6-letter words, with or without meaning, that can be formed using the letters of the word MATHS

such that any letter that appears in the word must appear at least twice, is

Visit: www.vishalsiracademy.com Email: support@vishalsiracademy.com | Contact: +91-8605100077



Permutation Combination
JEE Main 2025 January

Q7.

QS.

Q9.

From all the English alphabets, five letters are chosen and are arranged in alphabetical order. The total number of

ways, in which the middle letter is'M ', is :
(1) 5148
(2) 6084
(3) 4356

(4) 14950

In a group of 3 girls and 4 boys, there are two boys B and Bs. The number of ways, in which these girls and
boys can stand in a queue such that all the girls stand together, all the boys stand together, but B; and B, are not

adjacent to each other, is :
(1) 96

(2) 144

(3) 120

472

The number of words, which can be formed using all the letters of the word "DAUGHTER", so that all the
vowels never come together, is

(1) 36000
(2) 37000
(3) 34000

(4) 35000

Q10. The number of ways, 5 boys and 4 girls can sit in a row so that either all the boys sit together or no two boys sit

together, is -
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Q1.

Q2.

Q3.

Q4.

Q5.

: s B
The sum of all rational terms in the expansion of (1 JigHd .y 31’2) is equal to

For some n # 10, let the coefficients of the 5 th, 6 th and 7 th terms in the binomial expansion of (1 + x)"** be in

A.P. Then the largest coefficient in the expansion of (1 + x)**4 is:
(1) 20
(2) 10
(3) 35

(4) 70

Suppose A and B are the coefficients of 30" and 12" terms respectively in the binomial expansion of
(1+z)™ 1. If2 A =5 B, then n is equal to :

(1)22

(2) 20

(3) 21

(4) 19

Let a, 8,7 and d be the coefficients of =7, z°, #* and x respectively in the expansion of
5 5

(:z: + vV — 1) . (x ~Vad — 1) ;@& > 1. If u and v satisfy the equations

au + fv =18

yu + dv = 20

then u + v equals :
(15
2)3
(3)4

(48

If in the expansion of (1 + z)P(1 — z)9, the coefficients of  and z* are 1 and -2 , respectively, then p* + q* is

equal to :
(1) 18
()13
3)8

(4) 20
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Q6. Let the coefficients of three consecutive terms T;., ;.41 and T}, 2 in the binomial expansion of (a + b)12 beina
G.P. and let p be the number of all possible values of r. Let ¢ be the sum of all rational terms in the binomial
expansion of (+/3 + v/4)'2, Then p + q is equal to :

(1) 283
(2) 287
(3) 295

(4) 299

Q7. The least value of n for which the number of integral terms in the Binomial expansion of( w + 12\/ Jil )n is
183, 1s :

(1)2184
(2) 2196
(3) 2148

(4)2172

Q8. The remainder, when 7193 is divided by 23 . is equal to :
(16
2) 17
3)9

(4) 14
11,
Q9. If 25 e ged(m,n) = 1, then m — n is equal to

r=0 2p12 n’

Q10. Ifa=1+ 25_1 (=3)" ! !2Cy,_y, then the distance of the point (12, 4/3) from the line ax — v/3y +1 =0 is

30 {:snc'.)i
r=1 ne,

Q1L ¢ 5

= a x 2%, then o is equal to
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Q1.

Q2.

Q3.

Q4.

The variance of the numbers 8, 21, 34,47,...,320 is

Marks obtains by all the students of class 12 are presented in a freqency distribution with classes of equal width.
Let the median of this grouped data be 14 with median class interval 12-18 and median class frequency 12 . If the

number of students whose marks are less than 12 is 18 , then the total number of students is
(1)52
(2) 48
(3) 44

(4) 40

For a statistical data x1,x3,...,xy0 of 10 values, a student obtained the mean as 5.5 and Z:?l :1:? = 371. He later
found that he had noted two values in the data incorrectly as 4 and 5, instead of the correct values 6 and 8 ,

respectively. The variance of the corrected data is

(H9

(2)5

3)7

(4)4

Letxqy,Z9,...,& 10 be ten observations such that Z:ﬁl (d & 2p= 30, Z:ﬁl (z; — B) 2 =

98, B > 2, and their variance is % If ppand o2 are respectively the mean and the variance of 2 (1 — 1) +
48,2 (zy — 1) +48,....,2(z19 — 1) + 48, then 2% is equal to:

(1) 100
(2) 120
(3) 110

(4) 90
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Q1.

Q2.

Q3.

Q4.

Qs.

Q6.

Visit:

0 0 4 0 2 1
Let A = [aij] be 3 x 3 matrix suchthat A [1|{ = [0]|,A|1|=|1|andA|1| = | 0|, then as3 equals :
0 1 3 0 2 0

"k 2l
(2)2
3) 1

(4)0

Let A = [a;;| be a matrix of order 3 x 3, with a;; = (v/2)"*7. If the sum of all the elements in the third row of A2
isa+ BvV2,a,8 € Z, then a + Bis equal to :

(1) 280
(2) 224
(3) 210

(4) 168

For a 3 x 3 matrix M, let trace (M) denote the sum of all the diagonal elements of M. Let A be a 3 x 3 matrix

such that |[A| = % and trace (A) = 3. If B = adj(adj(2A)), then the value of | B|+ trace (B) equals :

(1) 56
(2) 132
(3) 174

(4) 280

Let M denote the set of all real matrices of order 3 X 3 andlet S = {—3,—2, —1,1,2}. Let
S1 = {Az laj] €M : A=A% and aj; € S,Vi,j}

S, ={A=[a;]eM:A=—-AT anda; € S,Vi,j}

Ss ={A=J[a;]eM:ay; +az +azz =0and ay; € S,Vi,j}

Ifn(S; USs US3) = 125q, then a equals

2 -1

Le'[SZ{HlEZ:Am2 —|—Am=3I—A_6}.whereA=|: 1 0

] . Then Il(S) is equal to

Let A be a square matrix of order 3 such that det(A4) = —2 and det(3 adj(—6adj(34))) = 2™™ - 3™ m > n.
Then 4 m + 2n is equal to

www.vishalsiracademy.com Email: support@vishalsiracademy.com | Contact: +91-8605100077



Matrices
JEE Main 2025 January

Q7.

QS.

Q9.

Q10.

Visit:

€I
Let A be a 3 x 3 matrix such that X7 AX = O for all nonzero 3 x 1 matrices X = |y | . If
Z
1 1 1 0
Al1|=|4]|,A|2|=]| 4 [.anddet(adj(2(A +1))) —2°3°5", @, B,y € N, then a? + 82 + 42
1 -5 1 -8

log, 128 log, 5
logs 8 log, 25

If A;; is the cofactor of a;j , Cij = 212@1 aik Aji,1 <47 <2and C = [Cyj |, then 8|C| is equal

LetA = [agj] =

to :

(1) 288
(2) 222
(3) 242

(4) 262

If A, B, and (adj (A_l) + adj (B_l)) are non-singular matrices of same order, then the inverse of

A(adj (A_]) + adj (B’l)) N B, is equal to
(WAB'+A'B

2) adj (B"l) + adj (A' 1)

AB! BA™!
@) T+ e

(4) 15 (adi(B) + adj(4))

1

L o —si
LetA=| v2 ] and P = [C059 smé?] 6> 0.1fB = PAPT, C = P"B'’P and the sum of the

0 1 sinf@ cos@

diagonal elements of C'is i;l where ged(m,n) = 1, thenm + nis :

(1) 127
(2) 258
(3) 65

(4) 2049
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Q1. Let M and m respectively be the maximum and the minimum values of

1+ sin2 i cos’ z 4dsindx
f(z)=| sin’z 1+4+cos?2x  4sindz |,z <R
sin’ z cos’x 1+ 4sindx

Then M* — m* is equal to :
(1) 1280
(2) 1295
(3) 1215

(4) 1040

Q2. The system of equations
r+y+z=26
z+2y+5z=19,
x4+ 5y + Az =pu,
has no solution if

(DA=15p#17
()N #17,u # 18
G)A=17, # 18

@ X=17, =18

Q3. a+ L ] b
For some a, b, let f(z) = a , B Si‘;” b ,& #0,lim, 9 f(z) = A + pa + vb. Then
a 1 b+ S22

T

(A+p+v)?isequal to:
(1) 16
(2) 25
3)9

(4) 36

Q4. If the system of linear equations :
z+y+2z=6
2r+3y+az=a+1
—g¢—3y+bz=2b
where a,b € R, has infinitely many solutions, then 7a + 3b is equal to :

(1) 16
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Q5.

Qé.

Q7.

() 12
(3) 22

@9

If the system of equations
A=1z+(A—4)y+Arz=5
A+A-1y+(A—4)z=7

A+Dz+(A+2)y—(A+2)z2=9
has infinitely many solutions, then A% + X is equal to

(1)6
(2) 10
(3) 20

(4) 12

If the system of equations
20 —y+2=14

S+ Ay+3z2=12

100z — 47y + pz = 212

has infinitely many solutions, then g — 2\ is equal to
(1) 57
(2) 59
(3) 55

(4) 56

If the system of equations

e+2y—3z=2

2c4+ Ay +5z=>5

14z 4 3y + pz = 33

has infinitely many solutions, then A + p is equal to :

(1) 13
(2) 10
(3) 12

(4) 11
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Q8. Let a, B(a # ) be the values of m , for which the equations z + y + z = 1; 2 4 2y + 42 = m and
x + 4y + 10z = m? have infinitely many solutions. Then the value of Ziozl (n” + nﬁ) is equal to :

(1) 3080
(2) 560
(3) 3410

(4) 440
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Q1.

Q2.

Q3.

Q4.

Let A = [aij] be a square matrix of order 2 with entries either 0 or 1 . Let E be the event that A is an invertible
matrix. Then the probability P(E) is :

(<
) 2
33
@ 5

Two number k; and ky are randomly chosen from the set of natural numbers. Then, the probability that the value
of ! + i, (i = 4/=1) is non-zero, equals

OF;

Let S be the set of all the words that can be formed by arranging all the letters of the word GARDEN. From the
set S, one word is selected at random. The probability that the selected word will NOT have vowels in
alphabetical order is :

(3
) 7
32

@ 5

Two balls are selected at random one by one without replacement from a bag containing 4 white and 6 black
balls. If the probability that the first selected ball is black, given that the second selected ball is also black, is =,
where ged(m,n) = 1, then m + n is equal to :

(1)4
(2) 14
(3)13

(4)11
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Q5. A coin is tossed three times. Let X denote the number of times a tail follows a head. If y and 0% denote the mean

and variance of X, then the value of 64 (u + o) is :
(1y 51
(2) 64
(3) 32

(4) 48

Q6. One die has two faces marked 1 , two faces marked 2 , one face marked 3 and one face marked 4 . Another die
has one face marked 1 , two faces marked 2 , two faces marked 3 and one face marked 4. The probability of

getting the sum of numbers to be 4 or 5 , when both the dice are thrown together, is
()3
@ 3
3 s
O

Q7. A board has 16 squares as shown in the figure:

Out of these 16 squares, two squares are chosen at random. The probability that they have no side in common is :
(1) 710

(2) 4/5

(3) 23/30

(4) 3/5

Q8. A and B alternately throw a pair of dice. A wins if he throws a sum of 5 before B throws a sum of 8 , and B wins

if he throws a sum of 8 before A throws a sum of 5 . The probability, that A wins if A makes the first throw, is
OF
@ =

3 =
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Q9.

Q10

QIl.

QI2.

Visit:

) =

If A and B are two events such that P(A N B) = 0.1, and P(A | B) and P(B | A) are the roots of the equation

1222 — Taz + 1 = 0, then the value of P(ELE) i5 2
P(AMB)
OF
@) 7
32
@ 3
. Bag | contains 4 white balls and 5 black balls, and Bag 2 contains n white balls and 3 black balls. One ball is

drawn randomly from Bag 1 and transferred to Bag 2. A ball is then drawn randomly from Bag 2. If the
probability, that the ball drawn is white, is 29/45, then n is equal to :

(1)6
(2)3
(3)5

44

Bag Bj contains 6 white and 4 blue balls, Bag B» contains 4 white and 6 blue balls, and Bag Bs contains 5
white and 5 blue balls. One of the bags is selected at random and a ball is drawn from it. If the ball is white, then
the probability, that the ball is drawn from Bag Bs, is :

(M=
2 5
B2
4) 2

Let A= [a,,rj] be a 2 x 2 matrix such that a;; € {0,1} for all  and j. Let the random variable X denote the
possible values of the determinant of the matrix A. Then, the variance of X is :

OF
@3
33

OF:
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Q13. Three defective oranges are accidently mixed with seven good ones and on looking at them, it is not possible to
differentiate between them. Two oranges are drawn at random from the lot. If & denote the number of defective

oranges, then the variance of z is
(1) 28/75
(2) 18/25
(3)26/75

(4) 14/25
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Q1. The number of non-empty equivalence relations on the set {1,2,3} is :
(1)6
2)5
3)7

(4)4

Q2. LetR = {(1,2),(2,3),(3,3)} be a relation defined on the set {1,2, 3,4}. Then the minimum number of
elements, needed to be added in R so that R becomes an equivalence relation, is:

(1)10
)7
3)8

4)9
Q3. Define a relation R on the interval [0, g ) by Ry if and only if sec? & — tan® y = 1. Then R is :

(1) both reflexive and transitive but not symmetric
(2) an equivalence relation
(3) reflexive but neither symmetric not transitive

(4) both reflexive and symmetric but not transitive

Q4.Let A={1,2,3,...,10} and B= {Z : m,n € A,m < n and ged(m,n) = 1}. Then n(B) is equal to :
(1) 36
(2)31
(3) 37

(4) 29

Q5. LetA={(z,y) eRxR:|z+y|>3}and B={(z,y) e RxR: |z]| + |y| < 3}.
IfC={(z,y) € ANB:z=00ry=0}then}’ . lz+ylis:

(1) 15
(2) 24

(3) 18
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(4) 12

Q6. Let S = {p1,p2....,pi0} be the set of first ten prime numbers. Let A = S U P, where P is the set of all possible
products of distinct elements of S. Then the number of all ordered pairs ( z,y ). € S, y € A, such that z divides

[TAT

Q7. Let A = {3.: € (0,x) — {12’—} 11085/ m | sinz|+ logy | cosz| = 2} and
B={z>0:z(y/z —4) — 3|\/r — 2| + 6 = 0}. Then n(A UB) is equal to :

(4
(2)8
(3)6

42

Q8. Let S = N U {0}. Define a relation R from S to R by :
Ri= {(x,y) :log, y = :rloge(—g-),x € S,y¢€ R}

Then, the sum of all the elements in the range of R is equal to :
Ok~
2 3
(3) 3
OF

QY. Let A = {1,2,3}. The number of relations on A, containing (1, 2) and (2, 3), which are reflexive and transitive

but not symmetric, is -

Q10. Let X = R x R. Define a relation R on X as :
(a1,b1) R (a2,b2) < b1 = by
Statement I : R is an equivalence relation.
Statement II : For some (a,b) € X, the set S = {(z,y) € X : (z,y)R(a,b)} represents a line parallel to y = .
In the light of the above statements, choose the correct answer from the options given below :

(1) Both Statement I and Statement II are false
(2) Statement I is true but Statement II is false
(3) Both Statement I and Statement II are true

(4) Statement I is false but Statement 11 is true
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Q11. The relation R = {(z,y) : z,y € Z and = + y is even } is:
(1) reflexive and symmetric but not transitive
(2) an equivalence relation
(3) symmetric and transitive but not reflexive

(4) reflexive and transitive but not symmetric

Visit: www.vishalsiracademy.com Email: support@vishalsiracademy.com | Contact: +91-8605100077



Functions
JEE Main 2025 January

Q1.

Q2.

Q3.

Q4.

Q5.

Let f: R — {0} — (—o0,1) be a polynomial of degree 2, satisfying f(z)f (%) =fle)+ f (%) If

f(K) = —2K, then the sum of squares of all possible values of K is :
(T
(2)6
3)1

)9

Number of functions f: {1,2,...,100} — {0, 1}, that assign 1 to exactly one of the positive integers less than or
equal to 98 , is equal to

Let [z] denote the greatest integer less than or equal to z. Then the domain of f(z) = sec™!(2[z] + 1) is :
(1) (—o00, ~1] U [0, 00)

(2) (=00, —1] U [1,00)

(3) (—00,0)

(4) (—o0, 00) — {0}

222302 s
22 —3z—4

If the domain of the function log5(18:r: =t 77) is (a, 8) and the domain of the function log(m_l)(
(7,6), then a® + B2 + 42 is equal to :

(1) 195
(2) 179
(3) 186
(4) 174

Let the range of the function f(z) = 6 + 16 cosz - cos(% - :z:) . cos(% + :r) -sin3z - cos b6z, z € R be [a, A].

Then the distance of the point (a, 5) from the line 3z + 4y + 12 =0 is :
(1) 11

(2)8

(3) 10

(4)9

Q6. Let f(z) = log, x and g(z) = #2780 343 ey the domain of fogis

222 -2r+1

Visit: www.vishalsiracademy.com Email: support@vishalsiracademy.com | Contact: +91-8605100077



Functions
JEE Main 2025 January

(1) [0, 00)
(2) [1,00)
(3) (0, 00)

@R

Q7. Let A = {1,2,3,4} and B = {1,4,9,16}. Then the number of many-one functions f : A — B such that
1€ f(A)isequalto:

(1) 151
(2) 139
(3) 163
(4) 127
Q8. Let f : [0,3] — A be defined by f(x) = 22 — 152° + 362 + 7 and g : [0,00) — B be defined by g(z) =
If both the functions are onto and S = {z € Z: z € A orz € B}, then n(S) is equal to :
(1) 29
(2) 30
(3) 31

(4) 36

o
o

-

Q9. Let f(z) = _jff;g% Then the value of 8 (f (-55-) =t 1 (%) +.o..+f (

2ot gatd ,])) is equal to
(1)92

(2) 118

(3) 102

(4) 108

Q10. The number of real solution(s) of the equation * + 3z + 2 = min{|z — 3|, |z + 2|} is:
(11
2)0
(3) 2

4)3
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QI1. Let f: R — {0} — R be a function such that f(z) — 6f (%) =ofl %

3z

If the lim, .o (a% + f(:r:)) = B;a, B € R, then a + 2 is equal to

(1)5
2)3
(3) 4

(4) 6

QI2. 1f f(x) 2 _ x € R, then Zi]:l F (s_kz) is equal to

R
(1) 81v/2
(2) 41
(3) 82

81
4 5

Q13. The function f : (—00,00) — (—00,1), defined by f(z) =
(1) Neither one-one nor onto
(2) Onto but not one-one
(3) Both one-one and onto

(4) One-one but not onto

2z o
1S:
2*427"

Q14. Let f: R — R be a function defined by

f(z) = (2 + 3a)2® + ( i

)m+aa¢LIf

fz+y) = f(z) + f(y) + 1 — Zay. then the value of 28 37 | |£(i)] is

(1) 545
(2) 715
(3) 735

(4) 675
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Q1. lim, . cosec z (\/2 cos?z + 3cosx — v/cos? z + sinax + 4) is:

()0

i
@ -5

@

“4) —-

2 \."‘FE

Q2. Iflim, ., (( . ) (% - = : ))I = q, then the value of e equals :

1+log, e

Lx

(1) e
(2) e
(3)e?
“4)e

1 2
3

B et .5 (fnl(:m: + 5)‘(19:)T -2 (%) , then o is equal to

Q4. Let [t] be the greatest integer less than or equal to t. Then the least value of p € IN for which
- 2 2 .
limooo (@ ([2]+[2] 4. [BD) =2 ([&]+ %]+ + 5 ])) 2 tisequ

to

(22% 3z 5)(31—1}§
(322+52+4) /(32 +2)%

Q5

“limy e is equal to :

(1) ==

Ve

2e

2) V3
2

) 3

4 =

Q6

g ) i t (m_,f?’“l) ftan® (1‘3"2""1) ) ot ofle) |
Let f(z) = lim, . ). - tauz(ﬂ?m) . Then lim,_.; s equal to
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Q1.

Q2.

Q3.

Q4.

Q5.

If the function
%{sin[fﬁ + 1)z +sin(ks — 1)z}, x <0
fla)y=q*% ==0

2 Z'I'klil,'
x loge ( 2+kow ) , >0

is continuous at x = 0, then k? + kg is equal to
(1)20

(2)5

3)8

(4)10

Let f(x) be a real differentiable function such that f(0) = 1 and f(z +y) = f(x)f'(y) + f'(z) f(y) for all

z,y € R. Then Ellﬁol log, f(n) is equal to :

(1) 2525
(2) 5220
(3) 2384
(4) 2406
Let [z] denote the greatest integer function, and let m and n respectively be the numbers of the points, where the
function f(x) = [z] + | — 2|, —2 < @ < 3, is not continuous and not differentiable. Then m + n is equal to :
(1)6
(2)8
3)9
47
3z, <0
Letf(z) = { min{l+z+ [z, +2[z]}, 0<z <2
9, T > 2,

where [.] denotes greatest integer function. If & and 3 are the number of points, where f is not continuous and is

not differentiable, respectively, then a 4 3 equals

Let the function f(z) = (2 + 1) |z* — ax + 2| + cos |z| be not differentiable at the two points & = o = 2 and
x = f3. Then the distance of the point (¢, 5) from the line 12z + 5y + 10 = 0 is equal to :

(15
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(2)4
3)3
42

Q6. Let the function,

—3az’ -2, z<1
f($)_{a2+ba:, r>1

be differentiable for all x € R, where a > 1,b € R. If the area of the region enclosed by y = f(x) and the line
y=—20is a + Bv3,a, B € Z, then the value of a + B is
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Q1.

Q2.

Q3.

Q4.

A spherical chocolate ball has a layer of ice-cream of uniform thickness around it. When the thickness of the ice-
cream layer is | ¢cm , the ice-cream melts at the rate of 81 cm? /min and the thickness of the ice-cream layer
decreases at the rate of ﬁ cm/min. The surface area (in cm? ) of the chocolate ball (without the ice-cream layer)

is :

(1) 1967
(2) 2567
(3) 2257

(4) 1287

Let (2, 3) be the largest open interval in which the function f(z) = 2log.(z — 2) — ? + az + 1 is strictly
increasing and (b, ¢) be the largest open interval, in which the function g(z) = (z — 1)3(z + 2 — a)? is strictly
decreasing. Then 100(a + b — ¢) is equal to :

(1) 420
(2) 360
(3) 160

(4) 280

If the set of all values of a, for which the equation 523 — 152 — a = 0 has three distinct real roots, is the interval
(a, B), then 8 — 2a is equal to

The sum of all local minimum values of the function
1—=2&; o1

flz) =< 3 (T+20z)), “1<z<2
%(m—él](m—fj), Pz 2

is

(1) 5
@
) =5

167
@ 7
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QL et I(z) = [ —=—— If1(37) — 1(24) = + (% - %) ,b,c € N, then 3( b + ¢) is equal to
(2—11)T3 (2+15) T3 bE 13
(1) 22
(2) 39
(3) 40
(4) 26

onlffEIE'Fﬂc:]..,.'r:z:x;'\/:cz—l—:n'Jr1—I—m/:c?+.,.'c—|-1-|-[3]0gE

Valtaot+l

constant of integration, then o + 27 is equal to

:r:+%+\/:1:2—|—3:+1‘+C,wherc0isthe

1 )

Q3. If [e (“i“_ =+ == L 2) dz = g(x) + C, where C is the constant of integration, then g (%) equals :

o ) (1-22)** 1-w
M 13
@55
ORNG

OFNG
Q4. Let f:vg sinz dz = g(z) + C, where C is the constant of integration. If
8 (9 (%) +9 (%)) = or® + Br® +v,a, 8,7 € Z, thena + B — 7 equals :
(1)48
(2) 55
(3) 62

(4) 47

Q5. 1If f(x) = [ ﬁdm, f(0) = —6, then f(1) is equal to :

14zl
(1) 4 (log, 2 — 2)
(2)2 —log,. 2
3)log,2+2

(4)4 (log. 2 +2)
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Q1.

Q2.

Q3.

Q4.

Q5.

Q6.

The integral 80 foﬁ ( % ) d0 is equal to :

(H)3log, 4

(2)4log,. 3

(3)6log, 4

“2log, 3

Letf : R — R be a twice differentiable function such that f(2) = 1. If F(z) = = f(z) for all z € R,
foz z F'(z)dz = 6 and f02 z? F"(z)dz = 40, then F'(2) + foz F(z)dz is equal to :
()11

(2)13

()15

4)9

If 24 fﬂT (sin‘4:c - %‘ + [2sin :::]) dz = 27 + «, where [+] denotes the greatest integer function, then « is equal

to

2 2_8_ 15 " i . .
Letf{z) = Oa' %dt, z € R. Then the numbers of local maximum and local minimum points of f,

respectively, are :
(1)2and 3

(2)2and 2

(3)3 and 2

(4) 1 and 3

Let for some function y = f(z), [, tf(t)dt = 2*f(z),z > 0 and f(2) = 3. Then f(6) is equal to
(1
()3
(3)6

(4)2

Let f be a real valued continuous function defined on the positive real axis such that g(z) = fox tf(t)dt. If
g (2%) = 2 + &7, then value of 17, f (r3) is :
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(1) 270
(2) 340
(3) 320

(4) 310

Q7. Let f(z) = fott (t2 — 9t + 20) dt, 1 < x < 5. If the range of f is [a, A], then 4(c + B) equals :
(1) 253
() 154
(3) 125

(4) 157

Q8. If I(m,n) = [, @™ (1 — )" 'dz,m,n > 0, then 1(9,14) + 1(10,13) is
(1) 1(19,27)
(2)1(9,1)
(3) I(1,13)
(4)1(9,13)

w/d

Q9. Let for f(z) = Ttan® z 4+ 7tan®z — 3tan'z — 3tan’z, I = foﬁ’jé f(z)dz and I, = [

7L + 121, is equal to :

z f(z)dx. Then

(1)2
)1
(3) 2

(G

Q10. The value of

o -1
4 ({Iogr_.J:) !1) .
1z = ; — —— | dzis
e(l{lc)ge.f:} 1) +e([fi log, 2 |1)

(1)2

(2) log, 2

31
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(4) €?

4

QM. oy _ 5

3
sin? ztcos? x

Or=

2%
3 =
(4) =

Q12. Iff% gﬁmzcoszmd

_% {lﬂ—eJ}
(1) 64

(2) 196

(3) 144

(4) 100

sin? @ 2
— s dﬂ?, then fD

1 asinzcosx

4

sin® x+cost @

dz equals :

z =7 (an® + f) ,a, B € Z, then (a + ) equals

Q13. et f 1 (0,00) — R be a twice differentiable function. If for some & = 0, ful F(Az)dA =

af(z), f(1) = land f(16) = % .then 16 — f' (11_6 ) is equal to
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Q1. The area of the region, inside the circle (z — 2+v/3)2 + y2 = 12 and outside the parabola y? = 2v/3z is :

Q2.

Q3.

Q4.

Q5.

Visit: www.vishalsiracademy.com Email: support@vishalsiracademy.com |

(1)3r+8

(2) 6m — 16

3)37—8

(4) 6 — 8

The area of the region enclosed by the curves y = x> — 4z + 4 and y> = 16 — 8z is :
OF

@) 3

3)8

)5

The area (in sq. units) of the region

{(z,y): 0 <y <2lz| +1,0 <y < a®+1,|z| < 3} is

(0 F

%

32

@ 2

The area of the region bounded by the curves @ (1 T 'yz) = land y% = 2z is:

25

@7z~

| =

3) L -
@4

The area of the region enclosed by the curves y = e*,y = |e” — 1| and y-axis is:

o | =

(1)1 —log, 2
(2) log, 2

(3)1 +log, 2
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(4)2log, 2 — 1

Q6. If the area of the larger portion bounded between the curves 2% +y* =25 and y = |z — 1| is %(bﬂ' +e¢),b,ec € N,

then b + c is equal to

Q7. The area of the region {(z,y) : 2’44z +2<y<|z+ 2|} is equal to
7
(2)5
(3) 24/5

(4) 20/3

Q8. Let the area enclosed between the curves |y| = 1 — z® and 2 + y* = 1 be a. If 9a = B + 7; B,y are integers,
then the value of |3 — v| equals.

(1)27
(2)33
(3) 15
(4) 18

e’ 48e+1
e

Q9. If the area of the region {(z,y) : ~1<2<1,0<y<a-+ elfl L eT8 2 > 0} is , then the value of a is :
(1)8
2)7
3)5

(4)6

Q10. Let the area of the region {(:I:, y):2y<z?+3,y+lz|<3,y=|z— 1|} be A. Then 6 A is equal to
(1) 16
) 12

(3) 14

(4) 18
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Q11. Consider the region R = {(:I:,y) e <y<9— 1,—;:1:2,1: o []}.

The area, of the largest rectangle of sides parallel to the coordinate axes and inscribed in R , is:

730
4b B

625
() o7

821
B 5

) o

Q12. Let f: R — R be a twice differentiable function such that f(z +y) = f(z)f(y) forall z,y € R. If f'(0) = 4a
and f satisfies f"(z) — 3af'(z) — f(z) = 0,a > 0, then the area of the region
R={(z,y) |0<y< flax),0 <& < 2} is:

(Hhe*—1
(2)e?+1
B et+1

@) et —1
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Q1. Let y = y(z) be the solution of the differential equation 2 cos :c% =sin2z — dysinz,x € (0, 1). If

1 2
y (%) =0, then ¢/ (%) +y (%) is equal to

Q2. Let z = z(y) be the solution of the differential equation y = (m - yj—‘;) sin(%),y > 0and z(1) = 3. Then

cos(2(2)) is equal to :
(1)1 —2(log, 2)*
(2)1—2(log, 2)
(3)2(log, 2) — 1

(4) 2(log, 2)° — 1
Q3. Let 2 = x(y) be the solution of the differential equation y? dz + (a‘: - é) dy=0.Ifz(1) =1, then = (%) is :

(1) 5 +e
Q)3 +e
(3)3—e
@ 2Lte
Q4. If z = f(y) is the solution of the differential equation

(1+9?)+ (3: — 2etm"ly) % =0,y € (‘_%3 %)

with f(0) = 1, then f( ) is equal to :

e
V3
(1) em/12
(2) e?r,r'4
(3) efr/S

@) et

Q5. Let a curve y = f(z) pass through the points (0,5) and (log, 2, k). If the curve satisfies the differential equation
2(3 +y)e**dz — (7 + e**) dy = 0, then k is equal to

(1) 4
(2) 32
(3)8

(4) 16

Visit: www.vishalsiracademy.com Email: support@vishalsiracademy.com | Contact: +91-8605100077



Differential Equations
JEE Main 2025 January

Q6. Let y = y(x) be the solution of the differential equation (:t:y — bx?y/1 + :z:?) dz + (1 + %) dy = 0,y(0) = 0.
Then y(+/3) is equal to
(1) 4/ 3

5v3
@ %

(3)2v2

4 /2

Q7. Let f be a differentiable function such that 2(z + 2)*f(z) — 3(z + 2)* = 10 [, (t + 2) f(t)dt,z > 0. Then f(2)

is equal to

Q8. Let f: (0,00) — R be a function which is differentiable at all points of its domain and satisfies the condition
2> f'(z) = 2z f(x) + 3, with f(1) = 4. Then 2f(2) is equal to :

(1)39
)19
(3)29
(4)23

Q9. If y = y(x) is the solution of the differential equation,

1 2 2 1
4—&2% = ((sin_l(%)) — y) sin_l(%),—iZ ethonst 2 — FTS,then y%(0) is equal to

ry  aSda

B = ﬁ’ —1 < @ < 1 such that f(0) = 0.

d
Q10. Let y = f(z) be the solution of the differential equation d—i +

1/2 9

1t6 [ 17, f(z)dz = 27 — a then &? is equal to

—1/2

QI1. Let y = y(a) be the solution of the differential equation cos z (log,, (cos z))* dy+
(sinz — 3ysinzlog, (cosz))dx =0,z € (0, F ).1fy (%) = @ ,then y (£ ) is equal to :

T
) oz B, @

2
(2) log_ (3)—log, (4)

: 1
3) log, (4)—log, (3)

1
@ — oz (@)
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2+secx

Q12. If for the solution curve y = f(z) of the differential equation d;i + (tanz)y = ey

= (_‘21‘ .725) «F (-;i) = 31531 then f (i—) is equal to :

V341
10(4++/3)

(1)

5-4/3
22

(2)

9v3+3
10(4+4/3)

(3)

4-2
)
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Q1. Let the area of a APQR with vertices P(5,4), Q(—2,4) and R(a, b) be 35 square units. If its orthocenter and
centroid are O (2, %) and C(c, d) respectively, then ¢ + 2d is equal to

(3
@) 3
(3)2

43

Q2. Let the triangle PQR be the image of the triangle with vertices (1,3), (3,1) and (2, 4) in the line ¢ + 2y = 2. If
the centroid of APQR is the point (e, 8), then 15(a — ) is equal to :

(1)19
(2) 24
(3)21

(4) 22

Q3. Let A(6,8), B(10 cos &, —10 sin &) and C(—10sin e, 10 cos «), be the vertices of a triangle. If L(a,9) and
G (h, k) be its orthocenter and centroid respectively, then (5a — 3h + 6k + 100 sin 2a) is equal to -

Q4. Let ABC be a triangle formed by the lines 7e — 6y +3 =0,z + 2y — 31 =0and 92 — 2y — 19 =10
. Let the point (R, k) be the image of the centroid of AABC in the line 3z + 6y — 53 = 0. Then h? +
k2 + hk is equal to:

(1)47
(2)37
(3) 36
(4) 40

QS. Let the points (-lvzl, a) lie on or inside the triangle with sides z + y = 11, z + 2y = 16 and 2z + 3y = 29. Then

the product of the smallest and the largest values of « is equal to :
(1)44
(2) 22
(3)33

(4) 55
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Q6.

Q7.

QS.

Q9.

Two equal sides of an isosceles triangle are along —x + 2y = 4 and « + y = 4. [f m is the slope of its third side,
then the sum, of all possible distinct values of m, is :

(1) —2V10

(2)12

3)6

(4) -6

Let the lines 3z — 4y — a = 0,8z — 11y — 33 = 0, and 2z — 3y + A = 0 be concurrent. If the image of the point
(1,2) in the line 2z — 3y + A =01is (;—Z, -_{;—0) then |a | is equal to

(1) 84

(2)113

3)91

(4) 101

Let"C,; 1 = 28,"C, = 56 and "C, 1 = 70. Let A(4cost,4sint),B(2sint, —2cost) and C (3?" —n,mt—n-— 1)

be the vertices of a triangle ABC, where ¢ is a parameter. If (3z — 1)? 4 (3y)? = a, is the locus of the centroid of
triangle ABC , then « equals

()6
() 18
(3)8

(4) 20

Let the line z 4+ y = 1 meet the axes of  and y at A and B, respectively. A right angled triangle AMN is inscribed
in the triangle OAB , where O is the origin and the points M and N lie on the lines OB and AB, respectively. If
the area of the triangle AMN is % of the area of the triangle OAB and AN : NB = A : 1, then the sum of all

possible value(s) of is A :

(12
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Q10. A rod of length eight units moves such that its ends A and B always lie on the lines z — y + 2 = 0 and
y + 2 = 0, respectively. If the locus of the point P, that divides the rod AB internally in the ratio 2 : 1 is
9 (2% + ay® + Bzy + vz + 28y) — 76 = 0, then a — B — 7y is equal to :

(1)22
) 21
(3) 23

(4) 24
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Q1.

Q2.

Q3.

Q4.

Qs.

Let the equation of the circle, which touches z-axis at the point (a,0),a > 0 and cuts off an intercept of length b
on y-axis be 22 + y? — az + By + v = 0. If the circle lies below z-axis, then the ordered pair (2a,b?) is equal to

() (v, 8% — 4a

)
) (o, 8% + 4)
)

(
(
(
) (a0, f? — 4y

Let the line Z + ¥ = 1 meet the circle 244 y2 = 4 at the points A and B . If the line perpendicular to AB
and passing through the mid point of the chord A B intersects the circle at C and D, then the area of the
quadrilateral ADBC is equal to :

(1) V14
)37
(32414
@57

Let a circle C pass through the points (4, 2) and (0, 2), and its centre lic on 3z + 2y + 2 = 0. Then the length of
the chord, of the circle C, whose mid-point is (1, 2), is :

()3
(2) 2v2
(3) 23

(4) 4v2

A circle C of radius 2 lies in the second quadrant and touches both the coordinate axes. Let r be the radius of a
circle that has centre at the point (2, 5) and intersects the circle C at exactly two points. If the set of all possible
values of r is the interval (a, 8), then 38 — 2« is equal to :

(1) 10
(2) 15
(3) 12

4) 14

Let circle C be the image of 2% + y? — 2z + 4y — 4 = 0 in the line 2z — 3y + 5 = 0 and A be the point on C
such that OA is parallel to z-axis and A lies on the right hand side of the centre O of C. If B(a, ), with 8 < 4,
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lies on C such that the length of the are AB is (1/6)™ of the perimeter of C, then 8 — v/ 3a 1s equal to

M3+v3
(2)4
(3)4—+/3
(4)3
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Q1. The focus of the parabola y* = 4z + 16 is the centre of the circle C of radius 5 . If the values of A, for which C
passes through the point of intersection of the lines 3z — y = 0 and 4+ Ay = 4, are A\; and Ay, Ay < A2, then
12X; + 29A; is equal to

Q2. If the equation of the parabola with vertex V (%, 3) and the directrix z + 2y = 0 is
az® + By? — yzy — 30z — 60y + 225 = 0, then a + B + 7 is equal to
(17
2)9
3)8

46

Q3. Two parabolas have the same focus (4, 3) and their directrices are the Z-axis and the y-axis, respectively. If
these parabolas intersects at the points A and B, then (AB) 2 is equal to :

(1) 392
(2) 384
(3) 192

(4) 96

Q4. Let the parabola y = x? + pz — 3, meet the coordinate axes at the points P, Q and R . If the circle C with centre
at (—1, —1) passes through the points P, @ and R, then the area of APQR is :

(17
(2) 4
(3)6

45

Q5. Let the shortest distance from (a, 0),a > 0, to the parabola 3> = 4z be 4 . Then the equation of the circle passing
through the point (a, 0) and the focus of the parabola, and having its centre on the axis of the parabola is :

(Hz?+4y2—-102+9=0
Q) al+y?—6z+5=0
Bal+yP—4z+3=0

@z +y>—8z+T7=0
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Q6.

Q7.

Q8.

Q9.

Let A and B be the two points of intersection of the line y + 5 = 0 and the mirror image of the parabola y* = 4z
with respect to the line x + y + 4 = 0. If d denotes the distance between A and B , and a denotes the area of
ASAB, where S is the focus of the parabola y? = 4z, then the value of (a + d) is -

If the line 3z — 2y + 12 = 0 intersects the parabola 4y = 3z at the points A and B, then at the vertex of the

parabola, the line segment AB subtends an angle equal to

(1)tan—1(‘)

(2)tan—1(§)

o ||

(3) tan ! (19—1)
)~ tan™($)

Let ABC'D be a trapezium whose vertices lie on the parabola y? = 4z. Let the sides AD and BC of the
trapezium be parallel to y -axis. If the diagonal AC is of length % and it passes through the point (1,0), then the
area of ABCD is

mz

@ %

125
(3) L2

75
@ 5

Let P(4,4+/3) be a point on the parabola y? = 4ax and PQ be a focal chord of the parabola. If M and N are the
foot of perpendiculars drawn from P and @ respectively on the directrix of the parabola, then the area of the
quadrilateral PQMN is equal to :

(1) 173

@) 25;;\/5

3433
(4) ==

Q10. Let > = 12z be the parabola and S be its focus. Let PQ be a focal chord of the parabola such that

(SP)(SQ) = lj—"r. Let C be the circle described taking PQ as a diameter. If the equation of a circle C'is
64z + 64y> — ax — 64+/3y = B, then B — a is equal to
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Q1.

Q2.

Q3.

Q4.

) 2
Let the product of the focal distances of the point (\/5, -%) on the ellipse “T—z + :“1—2 =1,(a>Db), be %. Then the
[}
absolute difference of the eccentricities of two such ellipses is

1—/3

=

3242
2
) 23

3—2\-’5
G) 3v2
) 1-242

3/

2

2 42 .
Lettheellipse Eq : & 4+ 45 =1,a > bandE, : T F % = 1, A < B have same eccentricity

a? b?
Tlfé" . Let the product of their lengths of latus rectums be % ,and the distance between the foci of By be 4. If

E, and E5 meetat A, B, C and D, then the area of the quadrilateral ABC'D equals :

126
(1) =5—

2)64/6

18 V6
o R

24 /6
0 2L

9 2
The length of the chord of the ellipse % -+ % = 1, whose mid-point is (1, %) is :

(1) §v15
(2) 5V15
(3) V15
) V15

The equation of the chord, of the ellipse ;—; e % = 1, whose mid-point is (3,1) is :
(1) 48z + 25y = 169

(2) bx + 16y = 31

(3) 25z + 101y = 176

(4) 4z + 122y = 134
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2

QS. If the midpoint of a chord of the ellipse = ""’T = 1is (v/2,4/3), and the length of the chord is % then o is :
(1) 20
(2) 22
(3)18
(4) 26
Q6. If ax + By = 109 is the equation of the chord of the ellipse ’—; + % = 1, whose mid point is (%, %) then a +
is equal to :
(1) 58
(2) 46
(3)37
(4) 72
Q7. LetE; : "Z—z + % = 1 be an ellipse. Ellipses E; 's are constructed such that their centres and eccentricities are

same as that of E}, and the length of minor axis of E; is the length of major axis of E;11(i > 1). If A; is the area
of the ellipse E;, then %(Effl 4;), is equal to
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Q1. Let the foci of a hyperbola be (1, 14) and (1, —12). If it passes through the point (1, 6), then the length of its
latus-rectum is :

%
25
@2

3) 2

@ =

3,!'2

2

2
QZ-LetHI:ﬁ—y—Qzlanngz—fQ—|—

a*® b
124/5 respectively. Let their ecentricities be e; = \/‘? and es respectively. If the product of the lengths of their

= 1 be two hyperbolas having length of latus rectums 15+/2 and

transverse axes 1s 1004/10, then 25e§ is equal to

yz

2
Q3. If A and B are the points of intersection of the circle 2 + y® — 8z = 0 and the hyperbola = — = = land a
p yp =L

point P moves on the line 2z — 3y + 4 = 0, then the centroid of APAB lies on the line :
(1) z+9y =36
(2) 4z — 9y = 12
(3) 6 — 9y = 20
(4) 9z — 9y = 32
Q4. ¢t E: z—j -+ y?z =1l,a>band H: 1—22 — %25 = 1. Let the distance between the foci of E and the foci of H be

2v/3. Ifa — A = 2, and the ratio of the eccentricities of E and H is %, then the sum of the lengths of their latus

rectums is equal to:
(1) 10

2)9

3)8

47

Q5. Let the circle C touch the line 2 — y + 1 = 0, have the centre on the positive x -axis, and cut off a chord of length
g "l
—\/41:3 along the line —3z + 2y = 1. Let H be the hyperbola 3; - -f—;? = 1, whose one of the foci is the centre of C

and the length of the transverse axis is the diameter of C. Then 2a? 4 33?2 is equal to
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Ql. Ifsinz +sin*z =1,z € (U, %) then (cos!?z + tan!?z) + 3 (cos'® z + tan!0 z+

cos® z + tan® z) + (cos® z + tan® z) is equal to :
(1)4

@)1

()3

(4)2

Q2. The value of (sin 70°) (cot 10° cot 70° — 1) is

(1)2/3

@)1

3)0

4)3/2

Q3. h"% <z< ‘%’, then cos ! (%cos x4+ %sinx) is equal to

() x —tan"lg-

(2) z + tan™! %

@)z —tan' >

(4) z + tan! %

Q4. XY, { — R } =av/3 + b,a,b € Z, then a® + b* is equal to :
sm(;—%(r—l)%)sm(?+?)

(1)10

() 4

(3) 2

4)8
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Q1. The sum of all values of 8 € [0, 27] satisfying 2sin® # = cos 26 and 2 cos? § = 3sinf is
(1) 4n
S
(2) %
3w

@z
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Q1.

Q2.

Q3.

Q4.

Q5.

If for some «, ;0 < B, + B — 8 and sec? (tan~" &) + cosec? (cot~! ) — 36, then a® + B is

1 1

5 . 133 . .
13 +sin 65) is equal to:

cos (sin‘1 2 +sin-
(1
(2)0
OF-

65

) 2

Using the principal values of the inverse trigonometric functions, the sum of the maximum and the minimum

values of 16 ((sec“ :z:)2 + (cosec™? :r:)z) is :
(1) 24n?
(2) 2272
(3) 31xn?

(4) 187>

N . wf (14—,82) - (1+72) r (l+cr2) :
. 1 1 1
If @ > 8 >« > 0, then the expression cot {ﬁ + =) } + cot {'}/ + T }—I— cot {a + o) } is

equal to :
()=
)0
@)L (a+p+7)

(4) 3=

LetS={z:cos 'z = T +sin 'z +sin "' (22 + 1)}.Then 3 ¢ (22 — 1)? is equal to
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Q1.

Q2.

Q3.

Q4.

Q5.

Let @ = 3i —:;\f'+i.>i!hc,_}:::E> x (% —21;] and € = g X F;.Thcntheprojectionof?—2}0!1&1'5:
(1)2v14
) V14
(3)3v7
(4) 2V7

. i 4 o N
If the components of 2 =ai+ B4 + vk along and perpendicularto b = 3¢ + j — k respectively, are
%(3% +7—k)and 1—11(-4§ — 5j — 17k), then a® + B2 + 42 is equal to :

(1) 26
(2) 18
(3) 23

(4) 16

Let @ and b be two unit vectors such that the angle between them is % If \G + 2b and 3G — \b are perpendicular

to each other, then the number of values of A in [—1, 3] is :
12
2)1
3)0

(43

Let the arc AC of a circle subtend a right angle at the centre O. If the point B on the arc AC, divides the arc AC

E—— — e ‘
such that % = %, and OC = aOA + BOB, then a + v/2(+/3 — 1) is equal to

(1)2v/3
2)2—-+3
(3)5v/3

4)2+3

Letd = i + 23’ + 3}},5 =3i+ 3- — k and  be three vectors such that ¢ is coplanar with @ and b. If the vector C

is perpendicular to b and @ - ¢ = 5, then |¢| is equal to

M/ %
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Q6.

Q7.

Q8.

Q9.

() 3;5

(3) 16
(4) 18

Let A, B, C be three points in zy-plane, whose position vector are given by v/3i + 7, + v/3/ and ai + (1—a)j
respectively with respect to the origin O . If the distance of the point C from the line bisecting the angle between

— — 9 . .
the vectors OA and OB is 7 then the sum of all the possible values of a is :

()2
(2)9/2
3)1

40

Let & be the projection vector of b = \i + 4k, A > 0, on the vector G = 7 + 25 + 2k. If |@ + ¢| = 7, then the area

of the parallelogram formed by the vectors band & is

Let the position vectors of three vertices of a triangle be 4p + ¢ — 37, —5p + ¢ + 27 and 2? - ?f 127 If the

position vectors of the orthocenter and the circumcenter of the triangle are MT""T and ap + 8q + 7

respectively, then a 4 28 + 5 is equal to :
(13
(2)4
3)1
4)6

TR R — — .
Leta=i+j+kb=2i+2j+kandd =dx b.If ¢ isavectorsuchthatd - ¢ =|<|,|c —2a]* =8

L]

— — —
and the angle between d and ¢ is +,then [10 -3 b~ ?[ +1d x <% is equal to

- _ =7

~ ~ ~ = - ~
Q10 1o 3 = 23 —j +3k, b =31 —5j + k and @ beavectorsuchthat @ X ¢ = ¢ X b and

(@& +¢)- (B + &) = 168. Then the maximum value of | €| is :
(1) 462
)77

(3) 154
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QIl.

Q12.

(4) 308

— ~ % - " i "
Let a be a unit vector perpendicular to the vectors b = ¢ — 25 + 3k and T =2+ 3j — k, and makes an angle

of cos™* (— —:l;) with the vector i + :;:‘ + k. If 4 makes an angle of—g- with the vector 7 + a} + fc then the value of

@183
(1) V6
2) —V6
3)—v3

(4) V3

Let the position vectors of the vertices A, B and C of a tetrahedron ABCD be i+ Qj AL 3j — 2k and
2i+j—k respectively. The altitude from the vertex D to the opposite face ABC meets the median line

V110
3

segment through A of the triangle ABC at the point E. If the length of AD is and the volume of the

. /805 P ;
tetrahedron is ‘6 5 then the position vector of F is

1 7 2 2
(1) 55 (71 + 4j + 3k)
(2) 1(3 + 45 + k)
(3) 3 (12i + 12] + k)

(4) (71 +12j + k)
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Q1.

Q2.

Q4.

Q5.

- 1 -1 + r— i 4 . . . . .
LetL : 53—1 = %— = z01 and L : ’"Tz = % = Z: ,a € R, be two lines, which intersect at the point B. If P is

the foot of perpendicular from the point A(1,1,—1) on Ly, then the value of 26a( PB)? is

. : 2
The distance of the line = =

y—6
2 3

= ;43 from the point (1,4, 0) along the line £ = =~ = s :
(1) V17
(2) V15
(3) V14
(4) V13

y+3 z+5H

- If the square of the shortest distance between the lines Ef% = L- =2 4pd %1 = = is =, where

4 -5 n?
m, n are coprime numbers, then m + n is equal to :

(1) 21
)9
(3) 14
(4)6

If the image of the point (4, 4, 3) in the line e S % is (e, B,7), then a + B + - is equal to

(D9
2) 12
(3)7

48

= =D = p-3 r, ;
LetLq : ETL = y_f = 3—21 and Lo : ﬁ_tll = ET =3 be two lines.

Let L3 be a line passing through the point (c, 3, ) and be perpendicular to both Ly and Lo . If L3
intersects Li1 , then |5 — 118 — 87| equals :

(1)20
(2) 18
(3) 25

(4)16
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: ; e : - . Tl _ YL z—3

Q6. Let a straight line L pass through the point P(2, —1, 3) and be perpendicular to the lines —— = —— = — and
-‘-]_-i = 3;—2 = i}i If the line L intersects the yz-plane at the point @, then the distance between the points P and
Qis:
(1) V10
2)2v3
(3)2
(4)3

Q7. Let A(z, y, z) be a point in zy-plane, which is equidistant from three points (0, 3,2),(2,0,3) and ( 0,0,1).
Let B = (1,4,—1) and C = (2,0, —2). Then among the statements
(S1) : AABC is an isosceles right angled triangle, and

(S2) : the area of AABC is gzﬁ,

(1) both are true
(2) only (S2) is true
(3) only (S1) is true
(4) both are false

y-2

Q8. LetL; : =1 :—:%gandng

2 3

s e =5

S S be two lines. Then which of the following points lies on

the line of the shortest distance between L1 and Lo ?

0 (%-5.2)

Q) (—%,—7,1)
3 (23.3)
@ (5-13)

Q9. Let a line pass through two distinct points P(—2, —1, 3) and @, and be parallel to the vector 3i + 27 + 2k. If the
distance of the point Q from the point R(1, 3, 3) is 5, then the square of the area of APQR is equal to :

(1) 148
(2) 136
(3) 144

(4) 140
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Q10. The perpendicular distance, of the line 3”;' = ¥ = 12‘5 from the point P(2, —10,1), is :
(1)6
(2) 52
(3)4v3
(4) 3v5

Q11. Let the distance between two parallel lines be 5 units and a point P lie between the lines at a unit distance from
one of them. An equilateral triangle PQR is formed such that @ lies on one of the parallel lines, while R lies on
the other. Then (QR)? is equal to -.

y—2 z+1
K Then the

Q12. Let P be the foot of the perpendicular from the point @(10, —3, —1) on the line 23 - —=

7
area of the right angled triangle PQR, where R is the point (3, —2,1), is

(1)9y15
(2) /30

(3)8V15
(4)3/30

Q13. Let in a AABC, the length of the side AC be 6 , the vertex B be (1,2, 3) and the vertices A, C lie on the line

IT_G = ?"77 - z__;. Then the area (in sq. units) of AABC is:

(1)17
(2) 21
(3) 56
(4) 42

Q14. Let the line passing through the points (—1,2, 1) and parallel to the line 21 _ ¥z iptersect the line

2 3 4
z+2 _ y—3 g

—_— = T T4 at the point P. Then the distance of P from the point Q(4, —5,1) is

(1)5
(2)5v5
(3) 56

(4) 10

Visit: www.vishalsiracademy.com Email: support@vishalsiracademy.com | Contact: +91-8605100077



Three Dimensional Geometry
JEE Main 2025 January

QI15. Let P be the image of the point Q(7, —2, 5) in the line L : % = —— = Z and R(5, p,q) be a point on L. Then
the square of the area of APQR is

z+1 y+3

Q16. The square of the distance of the point (%, 3—72,7) from the line —/— = — = ? in the direction of the vector

P45+ This
(1) 54
(2) 44
(3) 41
(4) 66

~ 5 ~ — X - ~ " G &
QA7 1et@ =3+2) +kand b =21+7) +3k. LetL; : T.=(—1+2] +k)+

X& A ‘Y= + k) +ud i i
a, A€ RandLy : r —(] + k)—i—,ub,p.GRbetwolmes.lfthelmeL3 passes through the

point of intersection of 1 and Lo , and is parallel to @ + B then I 3 passes through the point :

(1) (5,17,4)

) (2,8,5)

(3) (8,26,12)

@ (-1,-1,1)

Q18. Let the point A divide the line segment joining the points P(—1,—1, 2) and Q(5, 5, 10) internally in the ratio

‘ \. B e el ‘
r: 1(r > 0). If O is the origin and (0OQ - OA) — 7 |OP x OA|” = 10, then the value of r is :

() V7

) 14
(3) 3
4)7

Q19. Let P be the foot of the perpendicular from the point (1,2, 2) on the line LL : z—fl = %l = 3’—}‘2‘ Let the line

F=(—1+7— 2]::) -+ )\(E = I::), ) € R. intersect the line L at Q . Then 2(PQ)? is equal to :
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Ql. e5{111:1".}2+3 = xB

(1) = fne®ma)*+3 — ppy8
= 5(Inx)? + 3 = 8/nx
(L= t)

=5t2—8t+3=0

t1 +t2 = E

5

iy e

NnXiXg = 5
)(i])(QZEE&IIr5
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QL.

4

Q2.

(3)

Q3.

“4)

Visit: www.vishalsiracademy.com

Consider L, =a x>0
VX
{90 —9a+2} {20° —Ta+3} =0
Ba—2)Ba—1)(a—3)(2a—1)=0
112
? 33

3

X

[Sv]

?
tl

r=94

|

I
'9

So, no. of solutions = 4

7]

o | w

Forz >

22 +22-3-4=0
22 +22—-7=0

Only 24/2 — 1 is acceptable root
Form<%

22 —224+3-4=0

g —2z—1=0
:}::—2:‘:\/;m = 1H4/2

Only 1 — /2 is acceptable

Sum of the square = (1 — v/2)? + (2v/2 — 1)?
=6(2—V2)

(a—5)2—8(15—3a) <0
a®+14a + 25 — 120 < 0

a’+14a — 95 < 0

(a+19)(a—5) <0

a € (—19,5)

S -19<z<h

Ly at= (1222 4L ) + (12422 187)

zeX

_4x5x9 18 x19x 37
B 6 * 6

= 30 + 2109

= 2139
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Q4.

a(b— c)z® + b(c — a)z +c(a —b) =0

(117) = lisroot .. other root is 1

Q5.

(1)

Q6.

(2)

b(c —a)
BT
= —bc + ab = 2ab — 2ac
= 2ac = ab + bc
= 2ac = b(a + ¢)
= 2ac=15b...(1)

= 2ac =15 (%) = 108
= ac = b4
at+c=15

3.2+cz+23,c~——225
aZ 4 c? =225 —108 =117
(z* -9z +11)° — (z— 4)(z —5) =3
(z* — 9z +11)" — (2® — 9z +20) = 3
Letz? — 9z + 11 =4
t2—(t+9)=3
=2 —t-12=0
=t —4t+3t-12=0
=tt—4)+3(t—4)=0
=t=4or —3
22 —9zx+11=4
22 —9z+7=0
Here, we will get irrational roots
-9z +11=-3
> -9z +14=0
22 —Te—2x+14=0
== 7,2
= Product of all rational roots = 14
222 + (cosf)z — 1 =0
—cosf
2

ag+ By =

—1
0:9'39:7

cos’ 6
4

9 5 cos’ @ 2 2
o+ B = (a2 + 82) —2a§65=( +1) -

4 4
B 00829+1 2_1
B 4 2

Maximum when cos@ = 1

o2 + B = (ag + B8s)° — 20 4=
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2
1 1
M=(=+1) - =

N
S 16
Minimum when cos € = 0
. 1 _ 1
m=l-5=3
A £ 1
16(M+m]—16(ﬁ+§) =25
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QL |7=1

@ |=+Z|=1
Z z
= |2+ (3)Y =1
Letz=a 4+ iy

= '(x +iy)? + (z — 3y)2‘ =1
= 227 — 2¢%[ =1

1

2 2
:>|a: ~y|_-—2
'—_,"'\-:1-:2_.y2—-—.71

andz? +y° =1

Case I: 22 — y? = 1

2
1
Case II: z° — y° = ==

=

= 4 points > 4 points

Hence, we get 8 complex number

Q2.
4)

-~ AB = /100 = 10
|Z1 = Zg|min =10—-2-1=7
Q3. atpf=a af=-b
31) Pg = aP5 + bPy
45y/Ti = a x 11y/Ti + b(—=34/T)i
45=11a—3b
and
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Q4.

)

Q5.

(2)

P; =aPy 4+ bP;
114/Ti = a(—34/Ti) + b(—54/Ti)
11=-3a—5b
a=3 b=-4
lo + 84| = \/(a4 _54)2 + dotB?
=/—63+4.4'
= /637 1024 = /961 = 31
a—(3—-20)x—(21—2)=0
(3 —2i) £ +/(3 — 2i)% — 4(1)(—(2i — 2))
2(1)
(3—2i)++/9—-4-121+8 —8

2
. 3-2ixy 34
- 2
3—2i+ /(1)2 + (21) — 2(1)(21)
- 2
3 — 2i+ (1 — 2i)
>
3_2+1-2 /3-2i—-1+2i
2 o 2

= 2—2iorl# 0i
So ary + 86 = 2(1) + (—2)(0) = 2
|z =1

e il
arg(z1) = —Z,arg(@) = 0, arg(z3) = 7y

2923 = 7
(1414)?
2
2122 + 2223 + 2321 = V2 +i(1 — V/2)
|z1Z22 + 2223 + 2321|2 =5—242
a=5pa=-2
a'g + 6% =29

2321 =
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Q6. B
¥ >
n
3
A(z, =Y3 + 2/2))
(0]
OA = |z1|=/3+8=+11
1 11
and OB = —|z1| =/ —
V3 3
AB? = 0A2+ OB®—2-0A- OBcos—g-
11 11 3
=11 + = — 9 L ._\/_:
3 4 ~/2
11
AB =4/ —
3
1 T
Areaof AABD = 5" OA-OB- sinE
11 e
= sq. units
43
Here OB = ABand ZA = 2?“
AABD is an obtuse angled isosceles triangle.
Q7. 4
(1)
Let z=x + iy
(z+iy)(1+1i)+ (z—iy)(1—1i) =4
rtirt+iy—y+zr—ir—iy—y=4
20 —2y=4
z—y=2
z—3| <1
(-3 +y*<1
Area of shaded region = = _ % «1:1= g - ]5
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Area of unshaded region inside the circle

T g | 00 (O N, (PG JER |
—471'1.211—44—2

.. difference of area = (S:Tﬂ - %) = (

=Z+1
Q8. Letz=z+iy=2z=x—1y
@) 3lz—il =12z +1
=3|(z— (y+1)i| = |2z +i(1 — 2y)|
=3y/2® + (y+1)° = /(22)* + (1 — 20)°
:9(:{:2+y2+2y+1):4:€2+4y2~4y+1
= 5z + 5y +22y+8=0
11
= Centre = (0,——)

5

0.0) (. 0)

te=)

Area of A
= glal || =11
= |a| =10
= a’=100
Q9. 222 —-32—2i=0..()
(1) 2(z—i{):3

As a, 3 are roots of (1)

i3
* a 2
1 9
2 .Y
=>0:—;2——21—4
1 9
2—-___—
= o a2—4+21
Squaring both sides
1 81
4 o .
=« +§_2_16 4497
e 1 _49 9
8] 04—16—%2
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;o 4 1 49 ‘
Similarly, 8% + 26— 18 + 9
ol 4 B9 4 ol 4 g1

oo ) <7 (2
= al5 4 15
49
o IR
T
al®  B19 4 gl 4 gl 49
Re i
als 4 @15 16
19 19 14 gl
Im(a i il P =9
als + B15
19 19 1 11
+BY +a +
:>16Re(a fto P )
Ql5+ﬁ]5
=16x£x9
16
= 441

Q10. a,b€l,-3<a,b<3,a+b#0
(10) |z~a| = |Z‘+‘b|

2

z+1 w w
w  z+w? 1 | =1
w? 1 z+w
2 z 2
= |w z+w? 1 (=1
w? 1 z+w
1 1 1
=2lw z4+w? I %=1
w? 1 2+ w
1 0 0
=& W Bt —w 1l —w
w? 1 —o? 2+ e w?
=28 =1
= 2=w,w’1
Now
[1—a|=]|1+Db]
= 10 pairs
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QL@ a=3
1
34:3*(38—54)
:>5S4:SS—S4
=>684=SS

#6-%[2x3+(4—1)xd]
8

=52 %3+ (8- 1)d

5 12(6+3d) = 4(6+ 7 d)

5 1849d=6+7d

= d= -6
20
Sop = -?[2 X 3+ (20 — 1)(—6)]
=10[6 — 114]
= —1080
11
Q. 8= ?(251, + 10d) = 88
(A a+5bd=28
1
3:8—5X'§':§-
Roots are
Tyo=a+ 94 = o +9 x Sl
lﬂ_a' —E —2—-_
1 3 31
T11:a+1{]d:-§+1[]x§:m2_
p 31 59
§:T10+T]1=14—+?=?
177
=5
q
§:T10XT11:7><31:217
q = 651
q—2p
=651 — 177
=474
Q3.(3) — 40 N
Sy = 1030 = -:—2—[20, + 39d] = 1030
1
= 2a+39d:%....(1)
12
S =57 = —-[2a + 11d] = 57
7
= 2a+1ld=2..(2)

Equation (1) - equation (2)
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103 57
28d = —— — ——
2 6
ogq — 30957
_3
2
= a=-1

S30 — S10 = 3[2a + 29d] — 3*[2a + 9d]
= 15[2a + 29d] — 5[2a + 9d]
= 5[6a + 87d — 2a — 9d]
= 5[4a + 78d]
= 5[—14 + 117
= 515
Q4.(1) S3=3a+3d=54
= a+d=18
S20 = 10(2a + 19 d)
= 10(36 + 17 d)
= 1600 < 10(36 + 17 d) < 1800

= 160 < 36 +17d < 180
=124 < 17d < 144

=>»71<d<8i
17 17

Common difference will be natural number
=d=8=a=10
= a1 =10+10 x 8 =90
Q5. No, of 3 digits = 999 — 99 = 900
(125) No. of 3 digit numbers divisible by 2 \& 3 i.e. by 6

B =150
No. of 3 digit numbers divisible by 4 \& 9 i.e. by 36
900
=
.. No of 3 digit numbers divisible by 2&3 but not by 4&9
150 — 25 = 125
Q6. (2) 1 1 2
Tm — %: T?’é — %: 2021 Tr =13
=
1
T]n:a—i_(m_l)d:g ....... (1)
1
Ty = 24d = —
95 — a + d 20
20 _ —i—l =13 = e
2" 20 T T T B00

also, 20 Sp; = 20 2[2a+24d] =13 = d = ==

from (1) o= + ==

il -
—25:‘,>m—20
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Now,

5mY2™ T, =100, T, =126

Q7. %[2@ +(n—1)6] = (n —2)180°
(20)  and an + 3n* — 3n = 3n(n — 2)180°...(J)
Givena + (n —1)6” = 219°
= a = 225° — 6n°
Putting value of a in (i)
We get (225 — 6n°%) + 3n® — 3n = 180n — 360°
= 2n® — 42n — 360 = 0
=n’—14n—120=0
= (n—20)(n+6)=0
= n = 20, —6 (Rejected)
Son=20
Q8. Asay + a5 + ag + ...+ asp + azps = 2233 ...(1)
(11132) We know in arithmetic progression.

Sum of terms equidistant from ends is equal
. from (1)

ay + asp24 = a5 + ag20 = a1 + a5 = - - -

203;air5
= 203 ((L] + 02024) — 2238
= a1+ agu =11

L 2024
Z a; = Sy = 5 [a1 + az024)
Now i=1
= 1012(11)
= 11132
Q9.(4) a;-as =28=a-ar' =28=a%* =28 ... (1)

as 4+ ag =29 = ar + ar® = 29
= ar(1+1°) =29

= a’r’(1+ r2)2 =(29)2 ...(2)
By Eq. (1) & (2)
r 28
(1_,_,,,2)2 29 x 29
r V28
= 2 —2—9:’?"—\#28
ca’rt =28 = a® x (28)° = 28
1
= a=—
V28
4 ]_
.ag=ar’ = x (28)%/28 = 784

V28
Q10. S=a+(a+dyr+(a+2d)r?*+...

) ThenS= & + “ﬂ—"’;)z,m <1
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Since,’rz%andaz&d:a

a=206
Qll. Tp = 8Sn —Su1

@ = Ta=—(2n—1)(2n+1)2n+3)

8
1 8

== —

Thn  (2n—-1)(2n+1)(2n+3)

1

n 1 n
1i = li
,J&E:tn Iﬁﬁszgmn—n@n+nmn+m

Il

8 1
:ﬂHmZE:(@n—nmu+n'_mn+n@n+&)

= lim 2 . . + . +
e 1.3 3.5 3.5 5% i

Q12. L 4

2) o K2 +5k+6

n 4 » n
~ (K + 2)(K +3)

Il
=

Il
N

(1 1

_'5_74'}

1 1

_Tﬂ

_ 4 : 1]
n+2 n+3

G 1 1
"3 n+3

1 1
S =43~ 3055
675
S0z = 4 [—2028]

50782925 = 675
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Q13.

4)

Q14.

(2)

Visit: www.vishalsiracademy.com

k*+ 6k +11k+5
00 £ (k+ 3)!
ik3+6k2+11k+6—1
(k+3)!
, (k+1)(k+2)(k+3) —1
= lim
300 £ (k+ 3)!
(k+1)(k+2)(k+3) 1
_1 =
nL\”é'oZ (k+3)! (k+3)!

T 1 1
= lim — —
k=1,§(k! (k+3)!)

= lim

n—00

k=1

Let the A.P. be
a,a+2,a+2d,...,a+ (2k—1)d

Now,a+a+2d+a+4d+...+a+(2k—2)d =

ka+2d+4d+...+(2k—2)d =40
=>ka+$[2d+2kd—2d] = 40
= ka+ k(k—1)d =40 ...(1)
Anda+d4-a+3d+ .+a+(2k—1)d =55
= ka + = (d+2kd d) = 55
= ka + k"’d = 55 ...2)
Also, a + (2k - 1)d —a =27
= (2k—1d X 27T =M = m (3)
From equation (1) and (2)
k?’d — kd — k*d = —15
_ 15
= d= =
From equation (3) and (4)
27 15
2k—1 k&
27k = 30k — 15
= 3k=15
= K=5

40

~ (n+3)!
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1 1
g:s. Sn:§+g+12+2{] .. N terms
2025 1 2025 /¢ 1
Sznzs—gm—nzl(g_n+1)
(1 1 11 1 1
—(T‘5)+(5‘§ (M‘M)
2025
~ 2026
\/2026 80025 = 4/2025 = 45
Given : [2p+(6—1)p]:45
op — 45
p=>5
| Azo — Ass| = [ =5 +19 x 5| — [-5 + 14 X 5]
= |90 — 65|
=12b
Q16. ag = 0,a;1 = l
@ °
2ap12 = San41 — 3a,

22 —be+3F0=a/~=1,3/2

n 3 "
Lap = Al +B(§)

n=0 0=A+B
- l A3

=a,=—1+ (g—)n k
%ak_lz(m:( 1)+( )
) ((%) )

()

3 (a1p0) — 100

A=—
B:

= —100 +
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Q1.(3) A,K,N,P,R, U

Al o 51 =120
[ 51=120
INJ e 51=120
PI[A] oo 41 = 24
PI[K] ............ 41 =24
PI[N] .o 4! = 24
P|[R][A] ......... 31,=6
P [R][K][A][N][U] =1
Pl [R] K] [&] [T W] = 1
Total = 440
= 440" wordisPRKAUN
Q2-3) Group A GrﬁupB "
B G B G Ways
4 1 0 3 Y 'TC4-3C1-BC5-503
3|2 | |2 e, %, %, 9, “
2 3 2 1 TC;-303‘BCZ-501 !

Total ways = 30.7Cs + 180.7C3 + 75.7C2 = 8925
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Q3.(4) Casel 5...... 0
Casell 5......
5 1
5 3
6 0
6 !
6 2
7 0
7 1

Q4.
(64)

9 x (8 x 8 x 8) = 4608 but 50000 is not included, so total numbers 4608 — 1 = 4607

Let the number be
2ab,a+b=13
= a,be {0,9}
= 6 numbers {(9,4), (8,5)...(4,9)}
Similarly, for 3ab,a + b = 12 = 7 numbers
For 4ab, a + b = 11 = Numbers
For 5ab,a + b = 10 = 9 numbers
For 6ab,a + b = 9 = 10 numbers
For Tab,a + b = 8 = 9 numbers
For 8ab,a + b = 7 = 8 numbers
For 9ab,a + b = 6 = 7 numbers

.. Total ways = 64.

Q5. (4) (i) number of numbers created using

Q6.
(1405)

1111133 = -2 = 21

(i1) number of numbers created using

7!
1111223 = 57 = 105

(ii1) number of numbers created using

7!
1112222 = W= 35

Total = 161

(1) Single letter is used, then no. of words = 5
(11) Two distinct letters are used, then no. of words

5Cy x (o % 2+ 2 ) = 10(30 + 20) = 500

(ii1) Three distinct letters are used, then no. of words

1
°Cy x 2tgi2! = 900

Total no. of words = 1405

Q7. (1) é,B, MN........ Z

| —
12 13
= 12 Cs X B Cs = 5148
Selection of two Selection of two
leters before M leter after M
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Q8. (2) Total - when B; and Bs are together
= 2!(3!4!) — 2!(3!(3!2")) = 144
Q9. (1) DAUGHTER
Total words = 8 !

Total words in which vowels are together = 6! x 3! words in which all vowels are not together
= 8! — 6! x 3!
= 6![56 — 6]
= 720 x 50
= 36000

Q10. A :number of ways that all boys sit together = 5! x 5!
(17280) B : number of ways if no 2 boys

sit together = 4! x 5!

ANB=¢

Required no. of ways = 5! x 5! +4! x 5! = 17280
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Q1. The general term of multinomial expansion is

(612) & (1)a(2%)ﬁ(3%)7

al gy

For terms to be rational 3 | Band 2 | v

Blv|a Term

0[0|6 1

0[2]4]| 153=145
0[4]2]153%=135
0|6|0]| 1.3°=27
3/0[3]| 202=40
312]1]60.2.3=360
6(l0[0]| 14=14

= Sum of rational terms
=1+45+ 135+ 27 + 40+ 360 +4 = 612

Q2. (l+a)**
(3) nH o, 0, s+ AP.
= I x ¥*MG ="C, + "5
=4 x n"MC5 = (n'l 404 + ]1+405) ah (n'MO5 + 403)
= 4 x "0y = 305 + "0
(n+4)! (n+6)!
5-(n-1)!  6!-n
(n+6)(n +5)
——\
= 0’ + 11n + 30 = 24n
=n’-13n+30=0
= n = 3, 10( rejected )
o n#10
.. Largest binomial coefficient in expansion of
(1+x)
(\n+4=7)
is coeff. of middle term
=03 ="Cs=35

=4 x
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Q3. A= 2n—]ng B = 211—]011
(3) 2211_1029 = 521‘1—1011

(2n —1)! (2n —1)!
29!(2n — 30)! (2n — 12)!11!

1 B 1
29...12-5  (2n—12)(2n —13)...(2n — 29)2

1 B 1
30-29...12  (2n—12)(2n — 13)...(2n — 29)12
2n — 12 = 30
n =21

5

. ($+— m3—1)5+(x—-vET:T)
v [5cﬂ:c5+5clm4 (VaT=1) +e. 4505 (V2 - 1)5] +
[foua® - 2010t (VL) 405 (A T) |
=2[2° +°Coa? (2° — 1) + °Ci(a* — 1)

= 102" + 20z° + 22° — 20z* — 20z° + 10z

Now

a=10,8=2+v= 20,6 =10

Also,

10u 4+ 2v = 18 L=
—20u + 10v = 20
w+v=>5

Q5. (1+x)P(1—x)9= (PCo+PCix +PCx® +...) (3Cp— 9Cix + 9Cox> + .. )
2) coff of x =PCy"C; +PC19C; =1

B == 1
coffof x° = PCC, — P10 4 P&IC; = -2
q(q—1) p(p—1)

q®> —q—2pq+p’ —p=—4
1-(p+q)=-4

Pp+tq=>5
p=3
q=2

sop?+q>=13
Q6. Coefficient of
a  TnT, T2 — GP
= (chr)i =2 _ .20 .
= (2¢,)" =12C, ;- 2C, 4

but no three consecutive binomial coefficient are in
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GP
= P=0

12-K

) 12
N6 The (31;4 n 41/3) ) 12044)1("’3(3) Z

for rational terms K = 0,12
sum of rational terms
o 120040 . 33 oA ]2C12 .44.30
= 27+ 256 = 283 = ¢
S.p+q—=283
Q7. General term = “Cr{Tl-’%} R (111”12)

1 nor
( ) = ncr{?}T(ll)r;‘l?

For integral terms, r must be multiple of 12
nr=12k,ke W

Total values of r = 183
Hence maxr = 12(182)
= 2184

Min value of n = 2184
Q8. 7% =17(7") =7(343)* = 7(345 — 2)*
@ T®=23K;%7.2%

Now 7.2 = 7.22 . 2%

— 28 - (256)*

= 28(253 + 3)*

.28 x 81 = (23 + 5)(69 + 12)
23 K> + 60

. Remainder = 14
Q9. (1+a)'="Co+"Crz+"Coz? +---+"Cpz"!

1 1
(2039) f (1 -I—a:)l]dac:/ (ucn+11011:+1}ng2+---+11011:{:$1])d:1:
0 0

1 1
(]_ _ x)l? B UCO % 1101;32 1102&. Ko 1101]&12
12 - * 2 3 12

0
1 GG O G
iz Ty 3 12
Now,
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0 0
/ (1+m)1ldw:f (HCU—FHC]ﬂZ‘—FHCng+"‘+11011$11) dz
1 =

. 0
(1+m)12 _ 1161 - 1101£2 N 1]02323 110113}12
12 B ¢ 2 3 12
1 Ch Cha
75 =8 = Bk e
(1)—(2)
a3 (&) Cs
=12 *2[3””?*'“]
Cpx 2% -1 2047 m
s or+2 12 12 T on

= 2047 — 12 = 2035
10. &
Q a=1+ Y (<1100, 4

S =
6 3i 2t—1
a=1 + Z 12021,_1(_..\/2)_..___
r=1 \/gl

1
a=1+— 1201){ -+ 1203X3 B L 12011}(11
L )

i (1++/3)12 — (1 — /31)12
V3i 1
=1+ %(—('2“{2) 2"{2“'}12) =1

so distance 0f(12, \/5) from x — \/§y +1=0is
12-3+1 _ ¢
2

QIl. 30 rz(s{}cr)Q
(465) Z 300, _1

r=1

==§ir2(31_r)' 30!

= r r!(30 —r)!
. 30C,  30-r+1 3l-r
(e === )

i = iota, let /3i = x
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30 (31 —r1)30!
Z (r—1)!(30 —1)!
30 (31 —r)29!
- 302
(r —1)!(30 — r)!
30
=30 (30 —r+1)*Cy
=1
30 30
=30 (2(31 - I‘)2903u_r —+ 229030_r)
=1 r=1
=30 (29 x 2% + 2%) = 30(29 + 2)2*
=15 x 31 x 2%
= 465 (2%)
a = 465
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QL.

8+ (n—1)13 = 320

3)

Visit: www.vishalsiracademy.com

n =25

no. of terms = 25

mean —

Yx  8421+...4+320 3 (8+320)
no 25 25

2
- — (mean )®

: 2
variance o —

2 2 2
_8+2 +13....+320 _ (164

= 8788

N_F
3 7
medamzf—i—( : )xh

%—18
+ 2 % 6
=18
= B safh==2

N
5 ~18=4= N=4

Meanx = 5.5
10

:in=5.5>< 10 = 55
i=1

10
=¥ & =37}
=1

(in) = 55~ (4 + 5) + (6 + 8) = 60

new

(3ox) =371 (845 + (6 +8) =430
new
2 . 2
Variance 0% = LX (Z i )
10 10
, 430 (60 )2
g = —— [ —
10 10
0% =43 36
a’="7
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Q4.

(1)

10

> (@ —2) =30

= Mean =5

. 4 Y=
Va.rlance—g— 0 — (=)
LoXH
5 10

= Y &} =258
Now, Zglil (z— B)° =98

10 10
D 2} —28) x+108° =98
1= =1

= 258 — 253(50) + 108° = 98
= 108% — 1008 + 160 = 0
= 4% —108+16 =0
=B=8asf>2

Now, as per the question

2(zy — 1)+ 48,2 (29— 1) + 48,..

Can be simplified as

2z, + 30,2z + 30,...,2x19 + 30
©=2(5)+30=40

4 16
2 2
:2 —
? (5) 5

8 x 40
B \ i
o2 16

5
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da+3c=0
LA4d+-3f=1 swan (1)

4g+1+3i=10
a 0 ¢ 2 1
and [d 0 f [l =10
g 1 i 2 0
2a +2c=1
S2d4+2f=0 2...(2)
20+1+2i=0
From equation (1) and (2) we get
d=1,f=-1
az = —1
Q2. [(v2)? (V2 (v2)4
@ A= |2 (V2! (V2)
| (vV2)' (V2 (v2)°

2 22 4
A= (22 4  4/2
| 4 4¢2 \8

1 V2 2 I~SV2 2
A2=22v2 2 220 V2 n2 T2
2 2v2 4 242 4

=4 - — =
(2+4+8) (2vV2+4v2+8v2) (4+8+16)

Sum of elements of 3°¢ row = 4(14 + 14y/2 + 28)
= 4(42 + 141/2)
= 168 + 56/2

a+ B2
ca+ B =168 + 56 = 224

Q3. tr(A)=3and|A|= 3
@) Now, B = adj(adj(24)) = [24*7% - (24)
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=234|-2A =84
c.tr(B) = 8tr(A) = 24

1
and |B| = [84] = 8% - 5 = 256

trace(B) + |B| = 24 + 256
= 280

Q4. an a1z Qi3
(1613) | @21 a2 a
a3 Q43zz 4ags
No. of elements in S; : A = AT = 5% x 5°
No. of elements in A = —AT =0
since no. zero in 5
No. of elements in S3 =
a1 +ag +asz =0=(1,2,-3) = 31)
or
(1,1,—-2) = 3 > = 12 x 5°
or
(-1,-1,2) = 3
n(S;N S;3) =12 x 5°
n(S;U S2U 83) =551 +12) —12 x 5°
= 5% x [18 x 5° — 12] = 125a
a = 1613
Q5. 4_ [2 —1]
) B
Now finding characteristic equation
2—Xx -1
e
= (2—=A)(=A) 1[N —2) 2 F1=0
=A2—-2X2+1=0
=(A-1)*=0
=A=1
Since A satisfies (A — I)?
A =TI+ N where

A

=0

0

N=A-1

T [1 —1]
|

NZ2=0

A" = (I+N)" =I+mN

A™ . A™ = (I + mN)(I +mN) = I + 2mN + m>N?
Since N2 =0

= A™ =I+2mN

Now putting in given condition
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I+m*N+I4+mN=3I—-A4°

P [ 0 1]
-1 2

A= (AN =T+ (-6)N
Putting in (1)

(m*+m) N =1I—(I—6N)
(m‘z + m) N =6N
Since N £ 0
=m’+m==~6
=m’4+m—-6=0
= (m—-2)(m+3)=0
=m=2,—3
Number of elements in S is 2
Q6. As Aadj A = |A|l,det(AA) = A" det A
(34) det(3 adj(—6adj(34))) = 3% det(adj(—6adj(34)))
= 3°(—6adj(34))?

= 3%(-6)%|34/*
= 3926 . 312 . (_2)4
_ 321, 910

Now comparing with given condition
2m+n3mn - 210 y 321
m+n=10,mn = 21
= m=T7n=3(m>n)
dm + 2n = 28 - 6 = 34
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Q7. X'AX=0
(44) [ ay az a3 T
(zyz) | b1 by bs y| =0
| &1 €2 C3 z

[ a1z + azy + a3z
biz + bay + b3z

| C1T + oY + C32

T (ala: + a2y + a,gz) +vy (51:17 + bzy + bgz)
+ z(c1z + coy + c32)

a] =0,b2 =0.I,C3 =0

as+b=0,a3+¢c1=0,b3+¢c2=0

A = skew symmetric matrix

(zyz) =)

0 x oy 1] 1
A=|—-z 0 =z|;A|1|=] 14
-y —z 0 1] -5
0 T Y 1 [ A
= |-z 0 =z 1| =14
-y —z 0]%1 F—2
z+y=1
—24+z=4
yt+z=
0 x y 1 1
—x 0 =z 2:|— 4
-y —z 0 1 -8
20 +y=0 z=-1
—+2=4 \y=2
—y—2z=-8 z=3
0 -1 2
A=11 0 3
=2 —3 0
2 -20.4
24+0)=12 2 6
-2 -6 2
2(A+1) =120

= det(adj(24 + 1))
=120% = 25.32.52
a=6,=2,v=2
Hencea® + B2 +72 =6 +22+22 =44
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Q8. |p|= 12_1
3) 2 il
Cp = kZ:; alk - Ak = a1 A +ap Ap = |A| = 9

2
012=Za1k'A2k=0
k=1

2
021=Zazk'A1k=U

k=1
2
11
szzzagk'A2k:lA| = ?
k=1
11/2 0
C= /
0 11/2
121
==
8|C| = 242

® ) )
B 1. (a,dj( A—‘) + adj(B—l)) AT
B! adj( A“)A‘l I g (adj(B_l)) AT
B | A7 14 [B7'|1A™

Bt A
_+..
|Al | B
adjB adj
=% +
IBI[A]  [A|/B]
= TAIB| (adjB+adjA)
Q1o. p— [COSB —Si]ll91|
3) sinf cosé@
PP =1
B = PAPT

Pre multiply by PT ( Given)
P"B =P'PAPT = AP"
Now post multiply by P
PTBP = APTP = A

SoA’= PTBP P' BP

|

A? =PTB%P
Similarly A1 = PTBYP — C
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1
A=| V2 ] (Given)
0 1
1
= A?=|2 —v2-2
0 1
10
Similarly check A3 and so on since C = A'Y = Sum of diagonal elements of C is (%) +1
__uk 33 m
32 32 n

g cd(m,n) = 1( Given )
= m+n==65
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QL.

(1)

Q2.

(3

Q3.

(1)

2

1+sin’z cos’ x 4dsindx
sinz 1+cos?x 4sindz |,z€R
sin® z cos’z 1+ 4sindx
Ry - Ry — Ri&R; — Ry — R,
1+sin’z cos’z 4sindx
fix) -1 1 0
—1 0 1
Expand about R, use get
f(x) =2+ 4sindx
.. M = max value of f(x) = 6
M = min value of f(z) = —2
oMt -M*! =1280
[1 1 1
D=1 2 5|=0
1 5 A
A=17
1 1 6
D.=(1 2 9|#0
1 5 p
p# 18
a+5t% | b
lim, g a y I L b = A+ pa+ vb
a 1” b—f—si’%
Atlimz — 0,
la+1 1 b
flz)=| a 1+1 b |=A+ pa-+ vh
a 1 b+ 1
Ry — R — R
R2—>R2—R3
1 -1 0 |
0 1 —1 |=A+pa+uvb
a 1 b+1
Cg—%C]*Cz
1 0 0
0 1 —1 |=A+pa+uvb
a a+1 b+1

a+b+2=XA+pa+vb
N=upp=1, =1
A4 pt+v) =(2+1+1)2 =16
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Q4. The given equations are
(1) z+y+2z=6
20+ 3ytaz=a+1
—x — 3y + bz = 2b, where a,b,c R
For infinite many solutions:
D=Dy=Dy=D3=0

il 1 2
b= 2 3 a|l=2a+b—6
-1 -3 b
6 1 2
Di=la+1 3 a|=12a+5b+ab—6
2b -3 b
1 6 2
Dy=|12 a+1 a|/=-4a—3b—ab+2
-1 2b b
1 1 6
and D3 = | 2 3 a+1|=2a+2b—16
-1 -3 2
from above relations
a=-2,b=10
S.Ta+3b=16

Q5. A—lz+(A—-4)y+Arz=5
) MM+ A—1Dy+(A—4)z=7
A+Dz+(A+2)y—(A+2)z2=9
For infinitely many solutions
A-1 X—4 A
D= A A=% A%4 =W
A+1 A+2 —(A+2)
A=3)2A+1)=0
[5 A—4 A
Dy=|7 A—-1 A—-44=0
9 A+2 —(A+2)
2(3—-A)(23—-2X) =0
A=3
SN HA=943=12
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Q6. 2z —y+z2=4

) S5+ Ay + 3z =12
1002 — 47y + pz = 212
Az =Ay=Az=0

2 -1 4
Az=| 5 A 12 (=0
100 —-47 212

= 2(212) + 564) + 1(1060 — 1200)
= 424X + 1128 — 140 — 940 — 400\ = 0

= A=-2
2 -1 1
Ay=1] 5 -2 3/ =0
100 —47 p
= 2(—2p + 141) + 1(5u — 300) + 1(—235 4 200) =0
= u=2>53
pt—2X =53 —2(-2) =57
Q7. 1 2 -3
3) A=|2 X 5 |=0=>M+422—-4u+107=0
14 3 pu
2 2 -3
Ar=|5 X 5 |=0=2\u+99\ - 10u+255=0
33 3 pu
1 2 -3
Ay=|2 5 5 |=0=>u=13
14 33 pu
Also, A = —1
Hence, A + p =13\~ 1 =12
Q8. 1 1 1
4) A=|1 2 4|=1(20-16)—1(10—4)+1(4—2)
1 4 10
=4-64+2=0

For infinite solutions
A, = &y =A.=0
m?—3z+2=0
m=1,2
a=1(=2
10 10 10

Z (n“ +nﬁ) = an + an

n=1 n=1 n=1

10(11)  10(11)(21)

2 B
= 55 + 385
— 440
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QL.

3)

Q2.

(2)

Q3.

(1)

Q4.

2)

Visit: www.vishalsiracademy.com

A= [ay]zx2 and entries are 0 or 1.
a b
c d
=ad—bc=10
Caseliad=be=1
a=b=c=d=1

Casell: ad =bc=10
a=0,d=0 b=0,c=0
ea=0,d=1 b=0,c=1
a=1d=0 b=1,¢=0

.. Total 10 cases when matrix is non invertible Total possible matrix = 2* = 16

Required probability of invertible

Let ky = 44X\ + 7,7 € {0,1,2,3}
ko = 4Xs + 79

() + (@)= = @O +

()" e {1,i,—1,—i}

15 —1
Zero = 1,(—1) pair = _1’ _ A
= BRZ
—1, 1
i, (—1) pair
Z babilit e 1
ero probability = —— = —
S 1 3
Probability (non-zero) =1 — Vi )
AEGRDN
. _ favourable case
Probablhty (P) = T Totalcase
(when A \& E are in order)
Total case = 6!
Favourable case = 9C5.4 !
_ (15)4!
T (30)4!
Probablity when not in order = 1 — % = %

Bag contains 4 white and 6 black balls
A : first ball selected is black
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B : Second ball is also black
6 5

48,6 5 24430
B 0 X9 T X T
30 5
54 9
m+n=5+4+9=14
Qs. | " %  n
R | o | i
8
17T 0 1
s
IHHT I 1 1_
8
HTH 1 1
8
THH 0 1
8
TTH 0 1
| 8
THT 1 1
s
HTT 1 1
8

_1_ S
T2 4 4
11
64 (1 +0%) =64 [E+Z]
3
=64 x — =48
6 ><4

Q6. a — number or dice |

(2) b = number on dice 2
(a,b) = (1,3), (3,1), (2,2), (2,3), (3,2), (1,4), (4,1)
Required probability

:Exz+},xl+2xg+2_x2+lxz+gx.}._|_..:!'_x._2..
6 6 6 6 6 6 6 6 6 6 6 6 6 6
181
36 2
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Total = 16C,

Required ways = Total — (adjacent square)
. lEO

= W0,

[3 pair in vertical \ & horizontal for

each row and column|

=180, —[3x4+3x4]

=96
s 96 4
Probability = o0 5
Q8. Forsum'S5'— (1,4),(2,3),(3,2)

2 (41)= P(4) =
Forsum'8'— (2,6),(3,5), (4,4)
Forsum'5"'— (1,4),(2,3),(3,2)
4, 1)= PLAET
Forsum'8"'— (2,6),(3,5), (4,4)

5
oo 82 =i Bl

P(Awins ) =P(A) + P(A)P(B)P(A)+
+ P(A)P(B)P(A)P(B)P(A) + ...
_ P4 N9
1-P(A)P(B) 19
Q9. P(ANB)=0.1,P(A | B) and P(B | A) are the roots of the equation 122> — 7z + 1 = 0

@ = P(A|B)P(B|A):—1=

P(AN B) P(Aﬂ}_})’? 1
P(B)  P(A) 12
= P(A)P(B) = 12(0.1)®
= 0.12
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Also, P(A| B)+ P(B| A) = -

) -

gac]

=
-

:m'_l

Q10. Bag 1 — 4w, 5B

(1)

Ql1.

(1)

Bag 2 — nw, 3B
(I) — Transferred ball is white P(w)

(IT) — Transferred ball is black P(w)

dn+4 5n __29
In+36 9n-+36 45
9n + 4 29

e e =6
on 136 45 "

E, : BagB, is selected

B] B-)_ Bg
6W4B 4W6B 5W5B

E, : bag B, is selected

Es3 : BagBs is selected

A : Drawn ball is white

We have to find P (E—}:)

7

12

= ntl 4
n+4 9

g
9 ni4

P(E2)P '4)
A r A A
P(E,)P(ﬁ) | P{EQ)P(E-) +P{E3)P(E—,3)
1 4
_ 3% 10
Lo 8 Ty 4y 1o B
5 X0 T3 X0 T3 X1
4
15
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Ql12.| =« 0]1]-1
10 | 3 3
Var(z) = FE (:rz) — [E(z)]?
3
=S 2P (@) — ()
i=1
3 3
=1lx —4+1x — 0
“16 "1 16 |

-

16 8
Q13. There are 3 bad oranges and 7 good oranges. .©, X = number of bad oranges drawn.
M) X 0 1 2

G Serx’C, o 83
p(x) ‘1002 1062 1302
.. Variance
:[]2.?&_;_12. 3 K e _3
100, 00, 00,
2
3x T
B (0+1' 100, T2 1002)

28
75
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QL.

(2)

Q2.

(2)

Q3.

(2)

Q4.

)

Visit: www.vishalsiracademy.com

Let R be the required relation
A={(1,1)(2,2),(3,3)}

(i) |R| =3, whenR=A

(i) R =5,eg. R=AU{(1,2),(2,1)}
Number of R can be [3]

Gy R.= {1,2 3} %4{1.2,3}

Ans. (5)

A=1{1,2.34%

For relation to be reflexive

R ={(1,2),(2,3),(3,3)}

Minimum elements added will be
(1,1),(2,2),(4,4)(2,1)(3,2)(3,2)(3,1)(1,3)

.. Minimum number of elements = 7

sec’z —tan’z =1 (onreplacing y with z)

= Reflexive
sec’z — tanzy =1
= 1+tan’z +1—sec’y=1
= sec’y — tan’z =1
= symmetric
sec’z —tan’y =1
sec’y —tan’z =1
Adding both
= sec’z —tan’y + sec’y —tan®’z=1+1
sec’z +1—tan’z =2
sec’z —tan?z =)
=- Transitive
hence equivalence releation

A={1,2,...,10}
B{E—mneAm<n cd(mn)—l}
n - 1 1 8 1 —

n=2 {3}
n=s {33}
nmd {33}
n=s {3334
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1 5

n==~6 =, =
{ﬁ’ﬁ}

1 .2

EN RN
a=s {3.3.8.4)
amo {BhdEd)
n=i0 |}
n(B) =31

Q5. A={(z,y) eRxR:jz+y|l=>3}
4y adB={(z,y) eRxR:[z|+[yl <3}
C={(z,y) eANB:xz=0o0ry=0}

(0. 3)

) \(3 o

A N B will have only common points lying on the line PQ and RS
Now, C' = {(_31 U)! (3,0), (01 3)! (0! _3)}
Dagecl® Ty =3+3+3+3=12

Q6. Let 2L = A
T
(5120) , _ x,
=10 x (909-1-901 +902 +QC3+ +gCg)
=10x 2
=10 x 512 = 5120
Q7. A:log,, |sinx|+log,, |cosx| =2
Q) = log,, (| sinx - cosx|) = 2
= | sin 2x| = .. |

T2

O /2 T

Number of solution 4
Bilet yx=t <2
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Q8.
4)

Q9.
3)

Q10.

2)

Then /z(y/z —4) +3(y/z —2) +6 =0
=t —4t+3t—6+6=0
=t2-t=0,t=0,t=1
x=0,x=1

againlet ., /x =1t > 2

thent? —4t — 3t +6+6 =10
St -7t+12=0
=t=3,4

x=09,16

Total number of solutions
n(AUB)=4+4=38

v

Required

Sum:1+(3)l+(3)2+(3)3+ —=t =2
5 5 5/ 7 g 12 3

R is reflexive = R have (1,1), (2, 2),(3,3)

R is transitive

(1,2),(23)e R .. (1,3)eR

R, = {(1! 1): (21 2)? (3! 3)3 (l: 2)! (2$ 3)! (1: 3)}
Clearly R, is reflexive and transitive but not symmetric.

Similarly,
Ry ={(1,1),(2,2),(3,3),(1,2),(2,3),(1,3),(3,2)}
Ry ={(1,1),(2,2),(3,3),(1,2),(2,3),(1,3),(2,1)}
Therefore, 3 relations are possible
Reflexive : (a1,b) R(ai,b1) = by =b;  True
Symmetric :  (ay,by) R (ag,by) = by = by } _—
(a2, b2) R(a1,b1) = by = b
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Q11.

(2)

Visit: www.vishalsiracademy.com

Transitive : (a1, b1) R (az,b2) = by = by
& (az,b2) R (a3, b3) ba = b3
= (a1,b1) R(as.bs) = True }b = bs

Hence Relation R is an equivence relation Statement-I is true.

For statement —II = y = b so False

For reflexive (z,z) e R,z € Z

= x4+ =2 — even

For symmetric of (z,y) € R then (y,2) € R whenz,y € Z
T+ Yy — even

= y+x — even

for transitive if (z,y) € R = « + y — even

(y,2) ER=y+2— even

x+2y+ z —even

= x + z1iseven

= (z,2) €R

= R is an equivalence relation.
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Q1. as f(x) is a polynomial of degree two let it be
2 f(z)=az?+bz+c (a#0)

on satisfying given conditions we get

C =1&ka = +1

hence f(z) = 1 £ x?

also range € (—oo, 1] hence

flz) =1— a?

now f(k) = —2k

1-K¥=-2k—-kK -2k—-1=0

let roots of this equation be a& 3 then a® + 8% = (a + ) — 20

—4-2(-1)=6

: clo¥e
4 \

100 can have
Image O or |

ways to connect
one of 99 can have
{1,2,...98} ol Image 1 or 0

392 Ans.

Q3. f(z) =sec '(2[z] +1)

3 =2kz+1>1 or2[z] Bl <1
= 2(m] =0 or2fz] < —2
= [z] >0 or [z]'< -1
x>0 orxz <0

Domain of f(z) is (—oo, o0)
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Q4. fi(x) = logs(18z — z? — 7)
3 .- 182 — 22 — 77> 0
z°— 18z + 77 <0
z e (7,11)
a=736:11
2z2% 4 3z — 2
() = logy, | —— ——
fo(z) = log, ”(:{:3—39;_4)
22° + 3z — 2
>l,z—1#1,———— “ >0
& T # - ———
(22 — 1)(z +2)
(z —4)(z+1)
x>1, x#2,
+ _ P ~ .

r>1l,0+2,

NI—L —

o+ B2 +y2 =49+ 121 +16
— 186

m

Qs. f(z) =6+ 16cosx - cos(— ! g;)
() 3

3
f(z) =6 + 4cos 3z - sin 3z - cos 6z
f(x) =6 +sinl2z
Range of f(x) = [5,7]
e, B] = [5,7]
.. Distance of point from 3z + 4y + 12 =0

3.5+4.7+12

Ve

= 11 units

Q6. f(g(x)) = In( E2 et )

202 -2x+1
@ Since2s? -2 +1>0 VzeR(-2)2—4(2) <0
Consider
ot — 223 +32% — 22 + 2
= (m4—2m3+m2) +(m2—2a:+1) + (1—1—:32)
=zf(z— 1)+ (z—1)*+ (2 +1) >0vz € R
= g(z) >0z € R
= In f((z)), f(z) > OVz € R
= x € R is domain

cos(fE + :U) -sin 3x - cos bz
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Q7.

1)

QS.

2)

Q9.

(2)

A={1,23,4}

B={1,4,9,16}

Total number of functions = 4*

Total number of one-one functions = 4!

Total number of many one functions = 4* — 4! = 232

Total number of many-one functions in which 1 ¢ f(A) =3 x3x 3 x 3 =281

.. Total number of many one functions 1 £ f(A)
=232 -81
=151
as f(z) is onto hence A is range of f(x)
f'(x) = 6x% — 30x + 36
=6(x—2)(x—3)
now f£(2) =16 —60+72+7 = 35
£(3) = 54 — 135 + 108 +7 = 34
£(0) =7
hence range € [7,35] = A

also for range of g(z)

g[:r):l—WE[O,l):B
§=40,7,8,..4.35} hence n(s] =20
427 + 16
flol= 0 :
2.2°% +16.2" + 32
2(2" +4)
) =
22% | 8.2% 1 16
2
o) =73
23‘.’
4 — -
fa=2 =3

30 2 1
15 Pt 4
1 1
:;'8(29>< §+Z)
Ans. 118
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Q10. 22 + 3z + 2 = min{|z — 3|, |z + 2|}
3) '

-3 -1
= Parabola vertex (7’T)

=> By graph 2 solution possible

QI1. _ep(l)y_35_ 5
& o ﬁf(x)—gm e

ﬁ(f(x)—ﬁf() SE’T"”—E)
ﬁf(%)—%f() 2@
(1) + (2)

_ 35f(z) = 35[ 5] %(Hs)

— f(z) = ( +6:1:)

SV

= —— — 254 —
f(z) = :v+2

1 1 1
li —_ =2 =
= a=3

1
B+2B=3+2x 5 =4

Visit: www.vishalsiracademy.com
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Q% sy =

4)

Q13.

)

Ql14.

)

293
2°+42
9T 21—.1?

f(e) + f(1 —2) = P A

DF 2 _2I+\/§_1

- 2“”4—81\/§+ 24VIE PG

Now, gf(%) =f(8—12) +f(8—22) B e -I—f(%)

() () (- 2) (- )

(&) 5t (1- )]« [(2) 21 (-2)] temes +(2)

21{.‘"2
(1+1+....41)40 times + — ,
21;’2 +21;2
1 81
0+3 =~
2% 1
f(x) = —
2% +1
2
=1 =
27 +1
2
fi(x) = — g 2.2 . In2i.e always + ve
(2% +1)
so f(z) is T function
sf(—o0) = -1
f(oo) =1

- f(x) € (=1,1) # co-domain

so function is one-one but not onto

Puty=20
f(@)=£(0) + f(z) +1-0
£(0) = -1
F(0)=0+40+b
=bh=-1
F141) = F-1) + FQ) + 1+ 2
£0) = F(=1) + F() + >
—1=(2+&0+(%§%)(4J+b+@+&@
a+2 b 9
+a—l+ +?
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9
—1:4+60—2+7
—1:2+2+6a

7

61:1,:—1—2—2

if(i)=——;;(5><66xu)—%(5XG)—5
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QL. lim cosec(\/Zcoszx +3cosz — y/cos” x + sinx + 4)

x—0
4 cosecT (0052 x+3cosx —sinx — 4)

lim
o0 (\/2c052m +3cosz + +vcos*x +sinz +4)

1 (c052m+3cosm—4)—sin$
lim —
r—0 SIn & (\/26032:3+3COS$+\/0052$+Smx+4)

) (cos® +4) (cosz — 1) —sinz
lim
=0 singx (\/2c052:1:+3c05:r + Vcos? x + sinz +4)

_ —2sin’? S(cosx +4) — 2sin £cos T
lim

2l 2sin§cos§(\/2cos2x + 3cosz + Vcos? z + sinz + 4)

- (sin‘“’(cos:c +4) + cos %)

1
))xuw form )

lim
=l cos%(\/20052$+ 3cosx+\/cos2x+sin:r:+4)
2B

Qz'a—llm (( )(i—

(4) r—00 1—e e

e 1 X
Where L = lim x — — —1
r—00 1—e e 1+x
ey i Iim( i )

x—oo \ 1 —e
X
=L = hmx(l— )
— e x—oo 14 x
X
= L= lim
—e x—00 X+ 1
= L= -1
1—e
L e
= —
l1—e
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03 o 1 ! i
64) Be P (3“% T (/0 (=) = 1))
(3z + 5)*! ' -
3(t+1) .
86+] o 5t+l.
e Y)
81‘.+1 . 5t+l . 3t . 3
( 3(t+1) ))

t
- L a8 =51 1nE -3
t—0 3(t+1)

8

eiff 2 o NS B8 1’(3_64
5 5 A\ 5 T\ 53.52 5

= a =64

. lim (a: ([i] + [E] S + [E]) -—xz(
(24) -0 T T T

Q+2+...... +p)— (P+2°+...9°) >1

plp+1)  9.10.19

2 6
p(p+1) > 572

Least natural value of p is 24
Qs. (22° — 32 4+ 5) (32 — 1)*/2
im
(3) 7% (322 + 5z + 4) \/(Bz + 2)®
5 z 3
2 (2- L4 %) ) (1=4)
— ]_]_m .

—00 5 4 @ z
I2(3+;+§)(3$)2 (1+,2_ 2

> 1

;JT 2 1 @ -1
lim (1 — 1 _ e111‘1'1_,_.__\,..,¢.,(1 i I)XE e T
T—00 3z
2 i +2 )%=
i _ elllllr—ax(l = 1) X3
1
—gid
=t
§ 2 1 2
So, = X £f— == x =
24 3 1. E 3./
e3 ed 6
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Q6. s (tan(:r/zr'*l) + tan3(x/2"+"))

1 —tan?(z/2"")

= lim
e s ol T T
cos( — ) cos(?)
* T €T
Sln(”é_f - 211—1)
= lim

T—00 T &
cos(gm ) cos( zr)
=lim, .. tan(%) - tan(;_ )

From condition given question

& x z
2. lim {tan(?) —tan( ;H)jl = tanx
n—0Q
r=0 2
et — etane
- lim (_)
z—0 \ T —tanz

r—tanx
= lim e*"* (____e _1)

0 r—tanz
r—tanx
e -1
= lim €™ lim (—)
730 =0 \ @« —tanzx
z—1
€
=l ( lim - 1)
x—0 @
=1
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QL. 1im —{sm k; + 1)x +sin(ky — 1)x} = 4

(4) I-‘D_
=2k +1)+2(ky—1)=4
=k +ko =2
2+k
= lim 3In( IX) =4
x—0t X 2+ kg}{
1 ki —ko)x
= Timi —In(1+ u) — 2
x—0t X 2+k2x
ki — ko
= 2
2
=k —ko =4
,',k1:3,k2:‘“1

K+ki=9+1=10
Q2. - f(z+y) = f(z) - f(y) + f2) - f(y), Y2,y € R ...(0)
(1) And f(0) =1 ....(i1)
Now replace z by zero and y by zero we get
£(0) = £(0)£(0) + f(0) £(0)
= f(0) + £(0)
1
f'(0) = o1 (441)
Now replace y by zero in equation (i), we get
f(=) = 3 f() + f'(z)
or, 5 f(z) = f'(z)
)

then ol =3

hence In | f(z)| = § +¢
Put & = 0, wegetc:[}

In|f(z)| =3
Then 1% In(( n))= (242424412
_ 5(]250 — 2525
Q3. ?
4
(2)
3 /"
2

f@)=[z]+|x—2,-2<x<3 - :
—z,-2<z< -1 ¥ -3 =2 -1
l-z,-1<z<0 v
L fla) =% —m0=w<]
3—m, 1S w<l
2,2<c<3

=Y
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It is clearly discontinues at 4 points and nondifferentiable at 4 points.

m+mn=2=8
Q4. 3z ; z <0
5) f(a) = ‘min{1+3:,ac} r BSwe ]
min{2 +2,2+2} ; 1<z<?2
5 : @2
s} o
" [—— :
| I——
o M E i
]J’,* >
- 2P
: : i f X
9 E Ty,
3z : z <0 y=3x
T : 08z <1
flz) = ’

z+2; 1€xc<2
5 ] x> 2
Not continuous at x € {1,2} = a = 2
Not diff, atz € {0,1,2} = =3 a+8=5
Q5. f(z) = (2* + 1) |2* — az + 2| + cos |z|
(3) Notice that cos(—z) = cos z = cos || which means cos || is differentiable
everywhereinz € R
= f(z) can be non differentiable where ‘mg —azx + 2‘
—
X=u=2

=z2—aqr+2=0

=4-2¢+2=0=>a=3
= (:1:2—3:}:+2):U = = 1,2
A=1
distance of (v, 8) from line
12z + 5y +10 =0
2(12) +5(1) + 10| 39
13 T 13
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Q6. f(z) is continuous and differentiable

(34)
at z = 1, LHL = RHL, LHD = RHD ,/ “\\
—3a-2=a’+b,—6a=b o : .
(-+3.-20 | 2-2 \
a=2b=-12

—622-2, z<1
f(m)“{ 4-12z, z=>1

1 2
Area = / (—6:{:2 -2+ 20) dr + / (4—12z + 20)d:c]
-3 1

=16+ 12y/3+6 =22+ 12/3
a+ =34
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QL.

(2)

Q2.

2)

Visit: www.vishalsiracademy.com

v = —mr’
3
dv_4 2dr
a e
. 1
- 2 Rl
81 = 4mr ><4ﬂ_
r’ =81
r=9

surface area of chocolate = 4x(r — 1)2 = 256

2
f’(x):m—2x+azo

f'(x) = -2k 0

(x —2)
£'(x)

£'(3) >0
2-6+a>0
a>4

amin = 4

g(x) = (x—1)°(x+2-a)

glx) = (x—1)*(x—2)°

g(x) = (x—1)32(x — 2) + (x — 2)%3(x — 1)*
=x-1)>%}x—-2)(2x—2+ 3x—6)
=(x—1)2%x—-2)(5x—8) < 0

8
el—-=,2
X(s)
8

100(&4«1:,—@:100(4+E —2) = 360
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Q3. 52° — 152 —a =0

30) f(z) = 5z — 152
f(z) = 152 — 15 = 15(z — 1)(z + 1)

10
/—»yf(x)
°

1
10 T y =f(x)
a € (—10,10)
a=-10,8=10
B—2a =10+ 20 =30
Q4. Ay
(1)
» X
1— 2z, z < —1 x—1 x=2 (9 1]
3(7-22), =1<z<2 2" 70
fz) = %(74—29:) 0<z<2

11
E($_4)($_5)’ i

.. Local minimum values at A& B

7 11

3 72

N 168 — 11 4 157
72 72
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Qlo I(.’B) zf I(Ijﬂﬁ _
2) (z—11)T(z +15)®

pg EE L b
Wers T e+ ™"
1 dt 1 t2,f'13

I - — aow
@ =2 ) s ~ % 213

2/13
1/x-11
H”—z(;Iﬁ) B

2/13 2/13
1L/26 1 /13
(37} — Tty = — [ — ]
(37)~124) 4(52) 4(39)
_1(
T4\ 9213 g3

11 1
4 41/13 N gl/13

5 b=ile—=9

3(b+c) =39
Q2 2> +5x+9=A(x*+x+1)+B(2x+1)+C
a0 p—3 B=2fc-f1

A=2 B 5 C 5

3 2x+1 11 dx
2/\/x2+x+1dx+— —dx+—/—
2 Vvxi+x+1 2 vx2+x+1

2 2
3 dx
Z/J(Hl) +(£) dx—|—3\/x2+x+1+£f
) 2 2 2
1 V3
Ve ) ()
x+3 3 1
2( 22\/x2+x+1+-8—ln(x+—2-+ x+x+1))+3«,/x2+x+1

2

11 |
+7£n(x+—+ x2+x+1) +C

2

7 25

Rt Nt
a+28=16
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22
Q3. " 1-v1—224 = :
& d fx-sinz) . T 2V1-2
de \ /1— 2 1— a2
B x 1
V1—22 +/1—22
sin 'z i

+
(1 o $2)3,"2 1 — m:}:

Hence, I = fe‘” (f(z) + f'(z)) dz
='e" . fla) + £

x-sin @
e+ C=gx)+C
— (z)

zetsin 'z
= g(r) = ———and g(1/2) =

Q4. /;z:3 sinzdr = —2® cosz + /3:152 cos xdx
(2)

= —g%cosz + 3z’sinz — fﬁw sin xdz

|3

= —g3cosx + 3z’sinz + 6xcosx — 6sinz + ¢

So g(z) = —x cosz + 3z’ sinz + 6z cosz — 6sinz
T 3n2
il VR L

g(z) 4

g'(x) = —3x* cosx + x*sinx + 6 cosx — 6cosx
3

¢(3)-%
S(g(g) +g (%)) — 7% 4 67 — 48
Soa+pB8—v=255

Q5. Puta'? =t = dz = 4£3dt

3 2
(1) At dt _ f t“—1 1
/t(t+1) Y \TEN e

z1/2 ; ;
f(z) =4 . gt -1-111‘::_:]’4 + 1‘ +C
7(0) = 6
= (C=—6

= f(1)=4(log,2—2)
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QL.
(2)

Q2.
(1)

Q3.
(12)

I:/% (sinB—FcosH)de
0 9 — 16sin 26
Take sinf —cosf =t

(cos @ + sin 6)dé = dt
(sinf — cos)? = t?

= sin20 =1—¢#
P=0—->t=-1

i
e—z—'}t—U

I_/OL
1 94+16(1—¢2)

1 " dt 16 2

16 ) ,2516

40
801 =2log, 9

801 = 4log, 3
/ZXF’(X]dX =6
0
2
== xF(x)[g - / f(x)dx = 6
>
_2F(2) - / XE (x)dx = 6], £(2) = 2 F(2) = 2]
, 0
/ xF(x)dx = —2...41)
0
= P(x)dx = —2...(2)
j;}z 2?F"(z)dz = :BzF’(:I:)ii - 21;)2 ' F'(z)de = 40

=4F'(2) -2 x 6 =40
F'(2) =13

2
= 3 +/0 F(z)=13-2=11

Let I =24 [, (sin‘4m - %‘ - [2sinaz]) dz ...(1)
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.. from (i)

9

= 24/0.E —sin(4:z: - %)d;c—k /j sin(4x - 1—?;)

485

+fﬁ[25inm]dm+/4[2sinm]dm
0 :

. (lwcos%) (—cos{-;-—l) -
- 4 - 4 1
1 T T
T=ouf=)4+ZT_Z2
(2)*4 6

I =2m + 12 = 27 + « (from above)

&
6

a=12
4. o 42 _
(1) 0 et
4 _8z2+15
fle) = T2 2 9) =0
e:!,‘
2 x (2?2 —5) (z2 =3
L RN |
e:l)

= a(z +vB)(@ — VB)(z + v3) (@ — V3) = 0

By using wavy curve method

© ® © & O &

-5 3o B W5

Number of local maximum = 2

Number of local minimum = 3

& [t = 21a)

(1)
> af(@) = 2f(x) + 2*f(2)
= 2 f'(2) = —zf(2)
o) _ 1

f(z) z

fille) 11
f(z)dz /acdm

= hf(z)=—Inz+C

f2)=3=In3=—-m2+C
C=Iné6

5 f(0) === f(6)=1
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Q6. g(z) ==z + 273

4)

Q7.
4)

Visit: www.vishalsiracademy.com

7
§(@) =20+ 7'

g'(z)

flz) = —

flx) =2+ gwm

f(r)=2+ gfr

> 7 7 / 15(16)
;(H?) :2(15)+§( 5 )
=310
f'(x) =z (22 — 9z + 20) ,z € (1,5)
— (z - 4)a(z - 5)

+ A +

= f'(z) > OVz € (1,4)
= f'(z) < OVz € (4,5)
= f(x) increasing in (1,4)
f(z) decreasing in (4, 5)
= critical points to check:
#=1,4,5

f(z) = /D ' (t* - 9t* +20¢) dt

4

L B 3t? 10t2‘$—x+ 3z° + 1022
_4_ + 0 4_ " + 10x
1 29
1)=—-3+10= —
f(1) 5 ;.
Fd) = 4% —3.4° 4+ 1042 2.1 + 160532
5! 3 5t 125
=~ — 1.2 :_—12 —_ —
f(6) = —35°+1025 = 5=
29
Range = [T,32]:>4(a+‘8):128+29
= 157
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1
QS. I(m,m)=/ Xm—l(l_x)n—ldx
4) 0

Let x = sin’# dx = 2sinfcosh db

/2
() =2 [ (60" (cosd" 0
i 1'1.';'2 i
18, 1) 110,13 =2 f (sin 6)'7(cos 6)27d6
0

w/2 )

+ 2f (sin 0)"?(cos §)*d@
0

w2
5 / (sin6)7(cos 6)*°d8
0

= 1(9,13)
Q9. flz)= 7tan®z + 7tan® 2z — 3tan’ z — 3tan’ z
) = 7tan’ z (1 + tan’ ¢) — 3tan® z (1 + tan® z)

= (Ttanﬁ:c — 3tan’ :t:) (1 — tan? m)

= (Ttan x — 3tan? z:)sec T
T

%
L =/ f(z)dx —/ (Ttan x — 3tan’ z) sec’ zdx
0

0
B (TtanTm 3tan3:c) 4

- —1-1=0
7 3

0

I :/ ' 2 f(apde = f“ z (7tan® z — 3 tan’® z) sec® zdx
0 0

—— (tanT:c—ta,ngm)‘E —/4 1-(ta.n?a:—tan3w) dx
0

:D-/Etan3$(tan2m—1) (ta.nz;t:—l—l)d:c
0

s

. 3 5 2
=/|; (tan z —tan :B) sec” zdx = ~— & |,
1
T 12
Hence 71, + 121, =1
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tan’ z tan® z |7

Contact: +91-8605100077



Definite Integration
JEE Main 2025 January

Q10. T

t
3 Puther=t= %d:s =dt €?|2
et| 4

4 o(241)” _

I-/z T _|_E((6—t}2+1)" 7 A

1

4 e((s—t}2+1)‘ B
I :/ — —— o ()
2 e((6-1)2+1) 4 o(2+1) ¢

{ Using /jf(:::)da: = /ﬂﬂf(a—l— b— w)d:x:}

Adding (1) and (i) gives
2= [dt=>l=1

Q11.

3
z

3 3

3
(sinz)?z + (cosz) sin? (% — a:) + cos? (-’2’- — m)

7 (sinz)? + (cosx %
= Adding2£=/ { ) ( ) dr =
0

—dz =
(sinz)? + (cosz)?

7 /% (sin :c]%dw /‘% sin’ (% N :.r:)da:
3 = A
%) 0 E 0

(]

™
2

i & s .
7 i = - n
2 T SINTCOST 3 (2 33)5 L COST
L= ———dz—
e 0

t (sinz)* + (cosz)*

dz

sin® z + costz
) o %(sinm) cos
Adding, 21, = fg“ —_——dz
(sin" z-+cost .r)
tanx (scc2 z)d:c

:>I0:%jf

put tan® z = ¢ = 2tan @ sec® zdz = dt

1+tantz

o

oo | 4t
iy 2 T b o Ty
Iy = — S e o e
= 1y 4/; T+ ) 8(tan t)n 8(2 0)
2
m
Iy = —
= 16
Q12. I—f% 962> cos®
4) 0 1+4e”

21 = 2[ " 9622 cos® xdx
0

= 96/ : z? cos® zdx
0

= 48/ ’ z%(1 + cos 2z)dz
0

= 27% 4+ 48(0 — 0) — 48/ " zsin2zdz
0

= 27" — 127 + [0 — 0] = 7 (2r° — 12)
=7 (an® + B)
= (a+ B)* =100
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Q13. Given, [, f(Az)dA = af(z)
(112) Let Az = u
d\ = +du
.. From (1) % Iy fw)du = af(z)
= [y f(u)du = axf(z)
Differentiate both sides
f(z) = a(zf'(z) + f(2))
= f(z) = azf'(z) + af(z)
= (1-a)f(z) = azf'(z)
F@) (1-a)
fle)  a
Integrate both side w.r.t. ()
f'(z) (1-a) r1
@) dx = - /;dz:
= lafx] = (:t) Inz+c
a
Nowatz =1f(1) =1
=c=0
Also given f(16) = %
== (16)F

4-4a

8
273 = 9T
B 4 — 4a

1
x

=
= =3

a
= —3a=4—4a
=a=4
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Ql.
(2)
Sol.
%
9/;:
2/3
Required area — 2/ (\/4\/313 —p _ \/2ﬁ$) dz
0
2v3 .
=9 12 — (. — 24/3)° — +/24/32 | dx
[ (V=2 - fove)
z—2v/3 12 T —2+/3
=2 | 2 1Yl ) i ciaatl T SR
l B RTA ( 23 )
37 2V3
_\/Qﬁm5:|
3
2 0
= 2{3r — 8}
= 67 — 16 sq. units.
Q2.
0 y =16 - 8x

X —d4x +4
(0. 4)
/ (2,0)

/

Area =£ (VIE—8z — (2* — 4z +4)) dz

; 2
—(16 — 8xz)%/2 3
:%—%+2$2+4x]

0

8
3
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Q3. \

(2) \

2
Area :2l/ (x2+1)dm+%[5+7]><1]
0

64
ol

Q4. z(1+y°) =1

@ v'=2

From equation (1) \& (2)
:c(l—!—23:)=1$2$2+3:—1=0

1
réa:zE,:cz—l (Reject)
1

2
=Sy =21=
= y=73%1
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Q5.

(1)

0.0 |

1
Area bounded = f (
=

el =1—¢e"=2"=1

s 1
=€ —E
ml
ﬁbﬂ—nz

/ln (B =i

n(1,/2)

0
:/ (2e® — 1) dx = 2e
!

n2
=2—(1+1In2)
=1—1log, 2

Visit: www.vishalsiracademy.com

Eoig

0

—In2
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Q6.
(77) y = x—1
(4.3
5

¥ fyti=5
X+ (x—1)>2=25=x=4
2+ (—x+1)2=5=x=-3

. 1 1
A=25ﬂ'—f \/25—x2dx+§><4><4+§><3><3
3

4
Aoty [3(- 25 — 22 + -2—2-5-Si_n_1 f}
—3

2 2 5
B 25 25 . 4 25 Wi
A—25ﬂ+7—[6+?sm g—i-ﬁ—l-?sm g}
1 25 fn
A—08gy — A 22 47
5ﬂ'+2 7 '3
_757r+1
T4 T2
1
A:Z(751‘I‘+2)
b=75,¢=2

b+e=7+2=77
Q7. 2> +4x+2<y< |z +2|
4)
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0
Alzf [2—(I2+4x+2)]d1:——;-x4x2
—4

3 1]
= (_:c — 2x2) —4
3 —4
=0 bl 32 4
- 3

64 20
= ———4:—
32 3

3
Q8. (O, 1 )
(2)

(1,0)

1
Required area = 7 — 4/ (1 - :cz) dzx
0

2 8

—r—d X — == —

i X3 w 3
a—'n‘—g
B 3

9a=91r—24 - f=9,vy=-24
18—l =19+24| = 33

Q0.

3)

-
k|

Y€ [D,a = . e“‘}

1 1
1
(i)If:nz(}:;lyE(O,a—ke“——) ¥

P:!,'

&
<

ifr<0=ye (0,a+e‘“’—e‘r)
=y € (0,a)
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1 2
e @+ [ (o4 eeyan o S

=a+ (az+€" +e” | e+8+—

:a+(a+e+—-2) e—|~—+8
=2a—2=8=a=5
Q10.
3)

A = Rectangle ABDE - Area of region EDC

1 2
A:,4—2/' (3—:{;)—(‘” +3)d9:
U 2
p’

So6A=14
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QI1. ¢, (9— L{.;i_t)

4)
4 2\ y=X
11

|t,0——l

\ 3 )

(t, t)
\ 29_“2{
i 3

dt
]

11 .
A=9t -t —¢3 Jr

3 Maxi 0
dA y aximaatt= —
=112 +2t—-9=0
112 +11t -9t —9=0

9
t:—1&t:1—1
. _99_1181_9
.. largest area = 11 3 191 11
_ 9 63 _ 567
1 1

Q12. flz+y) = f(z) fly)
an = f(z) = e f'(0) = 4a
= fl(z) =Xe® = A =4a
So, f(z) = e**
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f'(x)— 3af (x) —~ f(x) =0
=X -3a\A-1=0

; 1
=>16a2—12a2—1:{}:>4a2:1=>a=§

x=0 x=1
f(ax) =¢
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d
QL —y-+2yta,nm~——sina:

2 [tanzdz 2
ILF., = 2ftanzds _ (o2,

sinz
ysec’ =/ 3 dz
cos“z

= /tan x sec xdx

=seczx + C
C=-2

= CcosT — 2008253
1
4 V2
= —sinx +4cosxsinx

(5) -2

(3)++(3)-

Q2. ydy = (zdy — ydz) Sin(-li)
) ¥

y!
y!

dy ( zdy — ydz ) _ ( x
— = | ——— ] sin
Yy y? Y

Gt

—>£’ny=cos£+()
)

a:(l)zg:&{):cos%—k(?:;»(?:(}
x
Iny = cos —

y
&
buty:2:>(:055 4dn2

x
cos:c:2cos2— -1

2
=2(ln2)% -1
; 1
Q2 yidz + (:c - —) dy =0
3) y
1
yide = (— - :B) dy
Y
9 dﬁ: 1
=y —=__z
Y Y
dxr T 1
= — —_— = —
dy &P
La ~1
I, el @ = o
.. Solution i1s

-1 1
- o G =
reV = [e 7 x ysderC
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Let_—lzt
v

Y
sl Ly—=1
=>el=—-e1(-2)+C
= C=—e!
1
=g==L 11 1%
:{:(%) =3-—e
Q4 dx _x gy
4) dy 1+y2 1+y2
IF etm'lj
Q(etan ly) dy
xeta.n ly :f
1452
d
Put tan_lyzt,—y‘ =dt
1+ y?

xetan 'y — f?eztdt

2w -]
Xetan ¥y — e2tan Vv +c

x = etan‘ly + ce” i'.aal"ly
vcy=0x=1
l1=14c=c=0

. e""".l’ﬁ

1
y=—]X=
V3
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Q5.
3)

Q6.
()

Q7.
(19)

Visit: www.vishalsiracademy.com

dy 2(3 +y) - %

dz = T4ex

dy 2ye’” 6- e
dz  T+ex Ttem
- [ X

TelT

ILF. =€
= e 111{7"‘62:1:)
B 1

C T4e

1 / 6e%*
7+ e* (7 + e2r)?

Y -3

T4+e2 T+ex+(C

v 1+x2:5%+0
w¥(0)=0=0=0+C=Cx0

g 5
3vV1 4 x?
15v/3 53
W) ==~ =5~

2(z +2)°f(z) — 3(x +2)? =10 [ (t + 2) f(t)dt

Differentiating both side
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4(x + 2)f(x) + 2f(z)(z + 2)% — 6(z + 2) = 10(z + 2) f(z)

dy
:c+2)d —3y=3

_ dzx
—/y+1 /m+2
Injly+1=3Inlz+2|+Inc
y+1=(z+2)%

= — =cC

16
5
y_lﬁ(m+2) -1
9 ool =1 = 18
y(2) = 75 x64-1=
Q8. 2f() 2a:f

(1) 2 f'(z) — 21:f(m
:rz]

()=
= ST
dz \ z? &

Integrating both sides

f(z) 1
> :_;—f_o
1 ;
f(z) = —— + C=z?
x
putz =1
4=~-14+C=C=5
1

Jlz) = - + 5z?

Now 2 x f(2) =2 x [—%—l—5x22]

=39
3
Q. i (sin_]’%) (sin_3 %)
) —+ y=
dx 4-—2° 4—2?
3
=3z
(alu 15)2 (51]1 3) (sm 13)
(sm_léf
~ (st Z)° - —
Y = (sm 2) 2+c-e
2
y(2):%—2:>c:0
y(0) = -2
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Giveny(0) =0=1¢=0

7 "
= 27_2$
Vi-z?

1z 2

—--+2x
Now, ﬁf?

dc— 6 T 2
f 7 Vl Xg
= 2
2 x
=24/ —dx
0 V11— gz2
Put x = sinf
dx = cos 0d0

T, 9
=24/” g
; 6

cos

5y e
=24/ﬁ (1 00829)(19:12[9— sm29}
D 2 2\ I
3
1 (E_i)
6 4

=27 —33
o = (3v3)? =27

Qi1. dy 3sinz sinz

1 dx coszIncbsz ~ cos z(Incosz)2

3 tanT

IL.F. = e_flmos; Y
Let Incosz = ¢
—tanzdx = dt

dt
el = et — 43 — (Incosx)?

Solution will be

y(In cos z)* /(tan z)(In cos x)dz

, (Incosz)?
y(Incosz)’ = ——— +c
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Q12. Ifefaanxdx — eln(secx) _ oo

) .'.y-secx=/ o DABREE sec xdx
(1+ 2secx)?

__$2
:/Md}(l‘et COSX — 1 ¢
(cosx + 2)?2 =

1—t2
B %1
- R,
1-t n
(1+t2 ' 2)
/ 2—2t% L1 ¢
(1—12 42+ 22)?
_ 2
Y L
(#2 + 3)
Lett-l--'}:u

3
(1—-—-) dt = du
t2

du

x 2dt
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Ql.
o P(5, 4)

14
02, —
(2. )

11

Q(—=2;4) R(a,b)

Equation of lines QR =5z + 2y +2 =10
Equation of lines PR = 10z — 3y — 38 =10
.. Point R(2, —6)

) 5242 44+4-6
Centroid = ( 3 : 3 )
(5 2
(&3
c+2d = 2 H = =3
3 I3
Q2. The centroid G"(a, 8) of APQR be image of centroid of given triangle P'Q'R’.

(4) P 3)

Centroid of AP'Q'R' = ( 1+§'_2, 3_:;_'4) =G (2, %)

Image of G (2, %) w.rt linexz + 2y = 2 is (a, B)
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SR —2(2+%—2)
Then == =—== 14
a2 75 »
1 gt = 1§
A a——-—%dndﬂ'——%
_ 2 24 _
Then 15(a — ) = 15 (— % + %) =22
Q3. A(S, 8)
(145)
B G
{10cosit, =10s1n0) {(=10sini¢, 10cost)
e ! + 2 °
(0, 0) G(h, k) Lia, 9)
0
“‘;“ — h=a=/3h
940

—=k=k=
3 = 3

64+ 10cosa — 10sina 8 — 10sina — 10cos o
(h’sk): ,
3 B
6+ 10cosa — 10sina = 3h
10cosa — 10sina = 3h — 6
10(cosa —sinar) = 1
8 —10sina + 10 cos o

3 =
= 100 sin 2a¢ = 99
" 7
3
=a="7
Now, ba — 3h + 6k 4+ 100sin 2 = 35 — 7+ 18 4 99
=145
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Q4.

® A9, 11)

(3.4)B 9y 2v—19 C(5.13)

_2y

94+34+5 1144413
*. centroid of AABC = ( )

3 ’ 3

(17 28
Rl E

Let image of centroid with respect to line mirror is
(b, k)

17 k+28
&3 bty +6- A =53
2 2

Solving (1) \& (2) we geth =3,k =4
. h® + k* + hk = 37

Q5.
3)

Clearly, z = —1§1~ intersect z + y — 11 = 0 at (wlél, 151—) and 2z + 3y — 29 = 0 at (}51-,6) = o= [%—,6}

11
Qmin * Xmax = 5 6 =33
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Q6.

3) \ /x+2y‘4

Slope of the third side = slope of the perpendicular bisector of given lines
} - —o+2y—4 z+y—4

V5 N V2
hi:v2(—z+2y—4) = 5(z +y—4)
hy:V2(—z+2y—4) = —VB@+y—4)

5. 5. M
_2\/_

ML‘Z: l\/" \/—]
V5 +2v2

\/5—2x/§+ V5 +2V2

ML1+ML2:-[“/_+‘/§ \/'—v@]
__l(\/5+\/§)(\/5+2\/§)+(f—\/ﬁ)(\/ﬁ—z\/i)]

-3
=6
Q7.
& P(1.2)
K
M 2x-3y+A=0
7 4
Q(? 7]
-+ PM = QM

a7 —40
S M 15 +1 ZT% +2
? 2 7 2
_ 35 -7
—\13' 13

.+ M lies on the time
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2r —3y+A=0
35 -7
2(35) 3 (55) =0
70 21
A——T§+T§
—-91
=3 T
3 —4 —a
8 —11 —33‘:0
2 3 A

= 3(—11A — 99) + 4(8X + 66) — a(—24+22) =0
= 33X — 297 + 32\ + 264 + 24 — 22a =0
= -A+2a—-33=0

SA=-=T
—(-7)+2a—-33=0
2a = 26
a=13
s =13 x (=T7)
=91
Qs' nCr_l = 28 )
(4) nGr = 56
"Cr1 =170
e, N e ) n=8=3
nQ, 56 n—rtl 2
Gr _ 56 rtl Y70
" 70 n-r B
A(dcost, 4sint)
e (N, k)
B(2sint, —2cost) C(T=Q)

dcost+42sint41 dsint—2cost
po= dcstiisnitl g feniBost

3h —1=4cost + 2sint

3k —1=4sint — 2cost

(1) + (2)?

(3h —1)% + (3k)> =20

Locus of centroid: (3z — 1)? + (3y)? = 20
= a=20
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Q9.
(1

Area of ANAOB =

| o B2] =
-

Area of AAMN =

2
9

W
Equation of ABisx +y =1
OA =1, AM = sec(45° — 0)
AN = sec(45° — @) cos @
MN = sec(45” — ) sinf

1 ; 2
Ar(AAMN) = 5 x sec’(45° — 0)sinf - cosf = %

1
= tanf = 2, b
tan 6 = 2 is rejected
AN )
ﬁ = T =cotf =2
Q10. AB=38
3) AB*=64

(b,b+2)
2
P(h, k)

/ (a,-2)By+2=0

= (a—0b)2+ (b+4)2=64..(1)
Now P divides AB in the ratio 2 : 1 internally

_4+b+2
< fi— 2“;5 andk:%

=2 +b=3h...Q k=22
From equation (2) and (3) = b=3k+ 2

Visit: www.vishalsiracademy.com Email: support@vishalsiracademy.com | Contact: +91-8605100077



Straight Lines
JEE Main 2025 January

= 2a=3h-3k—72
L, _ 3h—3k—2

2
Now by putting value of @ and b in equation
2
= (?’h_—gk” - (3k+2)) + (3k+2+4)* =64
2
5 (3h—3k—22—6k—4) T (3k+6)? = 64

= (3h — 9k — 6)> + 4(3k +6)> = 4 x 64
= 9(h — 3k — 2)* + 36(k + 2)* = 256
= 9 (h* + 9k* + 4 — 6hk — 4h + 12k)
+ 36 (k* + 4 + 4k) = 256
= 9 (R® + 13k* + 20 — 6hk — 4h + 28k) = 256
Replacing h by z and k by y

= 9 (22 + 13y> — 6zy — 4z + 28y) + 180 — 256 = 0

= 9 (2 + 13y> — 6zy — dx + 28y) — 76 =0
By comparing « = 13,5 = —6,7 = —4
a—fB—vy=134+6+4=23
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oL
4)
0| (a,0)
i
o| (bl2.4(a 1)
By pytogorus r? = a% + E; = p2
= da?4p?

4
Equation of circle is (z — a)2 + (3 — 5)2 - &
2 +y?—2ar —2py+ 2 +p:—-72=0
comparision 2 + y2 —ax + By +7r =0
—a=—2a,8=—-2p,7=a’
= 2a = o, 4a® + b* = 4p?

o? + b? = 4p*
a2 =42
So, (23,, b2) = (o, B2 — 4r)
Q2. Y
s B
I
> X
A’
D

By solving x = y with circle We get
C(v2,v?2)

D(—‘\/_s _\/5)

By solving x +y = 1 with circle 22 + 3% = 4

we set
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A(l%—ﬁ,l—ﬁ)

2 2

&B(l—x/? 1+\/?)

5 2
.". Area of Quadrilateral ACBD
= 2 x Area of ABCD

V2 2 1
- 1 1-vF 147
=X gl = 1

3 —3 1
=2,/14

Q3. Let the centre be
3) (—2a,, ﬁ‘“) = (—2a,3a - 1)

2
Centre is equal distance from (4, 2) and (0, 2)

= \/([4+20)* + (3a—3)” = /(~2a— 0)* + (3a — 3)?
= (206 +4)2+9(a— 1) = 44> + 9(a — 1)?

= 4a® + 16 + 162 = 4a* = a = —1

= centre = (2,—4) = Radius = /40

A

= AM? = (V) - (V37)?
= 2AM = AB=2,/3
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Q4.
(2)

.&C
(2.5)

Ci0y = 1/(2+2 + (5 2)’
= /T6F9

=5

r+2>5

r>3

r<b+2
r< 7

Se=8,8="T
36-2a=3(7)+2(3)=21-6=15

Q5.
(2) /v C=0

i 2x—=3y+5=0
X+y 2x+4y—-4=0

Centre (1,-2),r =3
Reflection of (1, —2) about 2z — 3y + 5 =0
z—1 y+2 -2(2+ 6+ 5)

5 =5 13 N
r=-3,y=14

Equation of circle ' C'
C:(z+3)+(y—42=9
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B(a.p),

(a+6)2+(B—4)° =27
(@+3)2L£(814)* =9
(a+6)2—(a+3)2=18

= 6= -9

B — /3«
3v3\ 33
A 2\
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QL.
(15)

Q2.
(2)

Q3.
3)

Q4.
3)

y? = 4(x + 4)
Equation of circle
(z+3)2+y2=25

Passes through the point of intersection of two lines 3z —y=0and x + Ay =4

4 12
— |, we get
(3A+i ' 3x+1 ) 3 g

A=-—T1
6
12X 4+ 29X,
—144+29 =15
. =
M (x. y)
- (3.6) -
T (0.0) v1/3 3 s &
{ \z2

|
A

x+2y=0

Equation of parabola is PS = (1)PM
= P§? = PM*®

2
(z—3)° + (y~ 6)* = (xj;y)

5z° — 30z + 5y — 60y + 225 = z® + 4y° + 4zy
42° + 3y — dzy — 30z — 60y + 225 = 0
Weget:a=4,8=1,v=4

sat+fB+y=9

The parabolas are

(x—4)2+(y—-3)2=2%..()

and (z — 4)> + (y — 3)? = °...

If point of intersection are A (z1,¥1) and B (zs,y2) By solving (i) and (ii), we get
x1 + a3 = 14 and zyxy = 25

(AB)? =2 ((:1:1_ L) = 4:rl:1:2) — 192

y=x*+px—3

Let P(, 0), Q(6,0), R(0, =3)

Circle with centre (—1,—1) is (z + 1) + (y + 1)®> = 2
Passes through (0, —3)

12 + (—=2)? = 7?]

o=l

Visit: www.vishalsiracademy.com Email: support@vishalsiracademy.com |

Contact: +91-8605100077



Parabola
JEE Main 2025 January

Q5.

(2)

Visit: www.vishalsiracademy.com

(x+1)2+(y+1)2=5

Puty =0

(a4 1P=5-1

(x+1)° =4

r+1=42

r=1lorx=-3

. P(1,0) and Q(-3,0)
1 0 1

Arcaof APQR=3(-3 0 1|=6
0 -3 1

P(t°,21)

Normal at P

y+te =2t +¢

1

(a,0)

at = 2t + t*

a=2 412

R (2 +t%,0)
PR=4=4+4t>=16
4tf = 125 t¥ =3

a = 5R(5,0)

Focus (1,0)

(1,0)&(5,0) will be tha end pts. of diameter
= Eg" of circle is
(x—1)(z—-5)+y*=0
22 +y?—62+5=0
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Q6.
(14)

~.
N
//

To find image of P (¢, 2t)

12 y—2 —2(+2t+4)
e

c=t2—(t+12-3=-2t—4

y="2%~ (t+1)? ~3 = 7~ 4
—x—4

T2

2
—x—4
:#'y+4——( 3 )

T 2
:>(y+4):—(+T4)

=—(t+1)*-3

= 2% = —4y

= Focus (-4, —5)
Also, y = —5 intersect
s (=4)(-1) = (= + )

4= (z+4)?
r+4=42
x=-2,—6
=d=41
—1 12 05 1
a,—E— =
-6 -5 1
1
=§|[1{—5+5)+1(10—30)]|
1
= —(2
~(20)
a=10
at+d=14
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Q7.

(2)

QS.

(1)

B(4.12)

-4 O

3z —2y+12=0
4:.;;:39:2

2. 2(3z +12) = 322
=22 -2z —-8=0
=x=-2,4

mps = —3/2, mgp = 3

3
53

tanf = = :g
1- 3 7

9
6 = tan ! (?) (angle will be acute)

A B y'=4x

1.0
a=1
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A (at?, 2at) &C (i,—ﬁ)

2
T h

%% @B 1 5
Length AC = a(tl + t—) =—, 1+ —=+£—
1

=t;=2o0r %, A (%, 1) ,D (%, —1) ,B(4,4),C(4, —4)

So, area of trapezium = %(8 +2) (4 = %) = TT"’

Q0.
4)

(4,44/3) lies on y* = dax
=48 =4a-4
4a =12

= y? = 12z is equation of parabola

-

Now, parameter of P ist; = :2,5— = Parameters of Q) is to = —-1’23 =Q (—}, —3\/5)
Area of trapezium PQNM

= %MN- (PM + QN)

= %MN . (PS +QS)

:%MN-PQ

1 V3
— 57\/_ —_—= (343]?

Q0. y¥=12x a=3 SPxSQ=1%4
(1328) Let P (3t%,6t) and tit; = —1
(ends of focal chord)

So, Q(t?’ ; )
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S(3,0)
SP x SQ = PM; x QM,
(dist. from directrix)
147
= (3 + 3t?) (3 + i)
t2
1+t2)° 49

3
t? = —
41

LV3
2

IR N

2
1:l:__

V3
considering t = _;'13

P (g,_m) and Q(4,4v/3)

Hence, diametric circle:

t =

(z—4) (wﬁé) (y +3V3)(y — 4By =0

25

:>;1:2—i—y2—z:}:—\/§y—27=0
= a = 400,58 = 1728
8 —a=1328
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Q1. Product of focal distances = (a + ez1) (a — ex;)

2)

=a? — e’z = a® — €2(3)

7 7

=a>-3e’=—=a’>=—+3¢

4
= 4a® = 7+ 12€?

2 AL

12 (1 —e?) +1 =4a” (1 —¢?)

13 — 12¢® = (7 + 12¢%) (1 — &%)
= 13 — 12¢* = 7 — 7€’ +12¢% = 12¢*

=12~ 172 +6=0

o 17%+4/280-288" /171 3&2

st

24
V3, _ [2
..G—T&\/;

V3

... difference == 1

Q2. 2ae=4

)

= a=2y3
b? i
1—-—=—=0/¥=8
* 12 3

20" 24 32

a B V3
=
2x8 9242 32
X —=—
2v3 B B
=
2
A—=2=>A2=2B
B
A? 1
-5 =3
=
B=3=>A>—6

2 2 .
B L4+ L =1..0)

zt 9’2 e
E;: ry + = 1...(i1)
On solving (i) \& (ii)
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Q3.

3)

Q4.

(1)

Q5.

(2)

Visit: www.vishalsiracademy.com

- (33) (352 (3
’ VB VE) \ VB B

—V6 -6
JE VB

Four points are vertices of rectangle area =

=5
z-1 y 1 1
1 T4T1"%
=2r+2y=3
) (3--2:)2
x 2
O R
12 4 /120 1
S —— S
So length of chord
28
3

‘ﬂ%

=

24y
5

Equation of chord with given middle point
T=25

48x + 25y = 144 + 25
48x + 25y = 169 Ans.

(0.2)

(3.0)

(0, -2)

Il

= = +2x+3y==6

Now point of intersection of chord and ellipse is
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Q6.

(1)

Visit: www.vishalsiracademy.com

6—3y)° o
18 4
-9 ¥ _,
2 4
2(4+y2—4y)+y2:4
=3y’ —8y+4=0

2

-2, =
=Y '3
So, points are (0, 2) are (2\/5, —;)

)
Length of chord = \/(2\/5)2 + (% - 2)

s, 16
9
VB8 222

3 3
On comparing o = 22

1(0,2)

t\JI...Jl
wr\:I-—-

\ (1 0)

Equation of chord T = S,

E(£)+1(Z):§+L

2\9/) " 2\4) " 36 " 16
5x |y 100+9 109
T8 T8 144 14
= 40x + 18y = 109

= a=40,8=18

=a+ =058
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Q7.
(54)

9 81
Al =7x3x2=6r
Agzwx§x2:§§:
Agzwx%x—z—z%
> 8t 32«
;A,zﬁﬂﬂ—? 8—1+
5 o 5  bHdr
;iz_l:A}i;xT:M
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Q1.
(4) 4

S N B, NI ——
—
—
|
—
—

be=13,b=5
a2=b2(e2—1)
=b’e? — b’
=169 — 25 = 144

2a? 2 x 144 2
E(LR): a” X _ 88

Q2. §_ _ _-‘:f_ =7
(55) 2% _ 15\/_ (1)

From (i) and (ii)
a=>5yV2and b’ =75

z2 v -

A2 B

942 —

2 = 124/5 ...(iii)

Since, product of transverse axis is = 1004/10
(24) - (2B) = 1004/10
From (111) and (1v)

=150 and B = 5/5

A’* 11
5
2:25(5)—55
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2
Q3‘ C::Bz“‘yz—sx:OH:mT:_yIzl

3) By solving % — (8””_’”2) =1

4
42° — 722 + 92° = 36
= 1322 —T22 — 36 =0

= 13z — 782+ 62— 36 =0
= 13z(x — 6) +6(x —6) =0

= x=6o0r — %3 x neglected

= y? = 8(6) — (6)?
= Y= :l:\/ﬁ

So, points A and B are (6,/12), (6, —/12)

P(mz%ﬂ)

Centroid of APAB is ( 12+h  2ht4

3 bl

)

By options this centroid lies on the live 6z — 9y = 20

2 2
Q4. x_2 + % = 1 foci are (ae,0) and (—ae, 0)
3 @

* 5

ot g 1 foci are (Ae’,0) and (—Ae',0)

= 2ae = 2¢/3 => ae = /3

and 2Ae’ =23 = Ae' = /3

e A
:>ae:Ae’:>T:—
a
1
= _.=—=3=3A
3 a

Nowa—A=2=>a—-§-—2:>a=3andA=1

Ae:\/§~—~>e:+§ande’:\/§

b? = a? (1 - e2)
b> =6
mﬁBz—A20€f—1):(m:¢B2*2
2 b 2 B?
sum of LR = = =
Qs. K=y 120
(19)

=3x+2y=1
/)
/K ¢l 0)

=

a+1
V2

= (a+1)? =27?
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2
Ja—1
Also (—_ )
v 13

2
_ (31 +4_(a+1)2
V13 13 2

5a° —14a — 3 =0

e T:gﬂ

" One focus ofi—_: - ;—; =1is(3,0)
= ae = 3 and 2a = 44/2
S>a=2/2=a’=8

2
2
a |[1+—| =9
a’?+B%2=9

=82=1
20 +362=19
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Ql. sinzx + sin?z =1
(4) = sinr= cos’ ¢ = tanz = cosz
.". Given expression
=2cos?z +6 [cos10 z + cos® .z:] +2cos®z
=2 [Si:rl[j z + 3sin’ z + 3sin® z + sin® m]
= 2sin’ z [(sinz + 1)*]
= 2[51112 T + sin :1:]3
=2
Q2. (sin70%) (cot 10° cot 70° — 1)
Q) = sin 70‘.3 cot 10° cot 70° — sin 70°
= cot 10° cos 70° — sin 70°
cos 10 cos 707 — sin 70° sin 10°
sin 10°
cos(10° + 70°)
Sil:i 10°
cos 80" 1

sin 10°

12
Q3. Ecos:c + %sina:
3)

5} T
Let tana = «1—2-,{1 = (0, E)

P 12
S oa = 13,005&—- 13
12

=% Ecos:}: -+ 1—35111:r = CcOSQCOST + sinasinz

= cos(z — a)

= cos ![cos(z —a)] =T — «

=gz —tan ! i
12

gus =l(E+5)-(5) 0]

= Sil](%}-l—{?'—])%)sill(-}-F%)

1 2 e T I
T Z (cot(z + (r— ”E) - cot(z + ?))

6 r=1
=2v3-2=0aV3+D
Soa’+b°>=8

Q4.
(4) sin%
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Ql. 2sin? 6 = cos 26
@) 2sin’6=1—2sin*g

4sin’6=1
1
21 29: —_
S1n 1
inf=-+—
S 2

2cos’f = 3sin6

2 —2sin’f + 3sinf —2=0
(2sinf —1)(2sinf —2) =0

1

inf = —
S111 2

so common equation which satisfy both equations is sin 6 = >

=<5 (0¢€]0,27])

Sum =7
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Q1. Let tan'la=A=tand = a
(14) cot !1f=B=cotB=§
sec? A + cosec’ B = 36
= 1+tan’A+1+ cot? B= 36
=ao?+p2=34
Also a + 8 = 8 (Given)
‘(a+p)?*=34+208=064
=af=15
= a, 3 are roots of equation
2’ —8z+15=0
= (z—3)(z—5)=0
= x=3,5
a=3,=5 (a<p)
a®+B=9+5=14

Q2. cos (sin_l E +sin ! i +sin! ﬁ)
Q) 13 65

t +1; A
.3 s 56

Q3. 16(388_133)2 ' (cosec"l:::)2

2 L T
Sec "z =a € [0,7] {2}
P s

cosec r=———aqa

2

w E 5 w2
E—a) ] =16 [2a —’rra—t-T]

o

=16 [a2+

2 2 2 2
max|e—y = 16 [27° — 7 + ?TZ = 207

Q4. :cot_l(—aﬁ-’-l) +cot_1(ﬁ7+1) +cot_l(a7+l)
(1) a—f B—# T

-1 C‘E"‘ﬁ -1 6—7) _1(7_0")
= tan (1+a6)+taﬂ (1+5’}’ + -+ tan 1+

= (tan_l a — tan™ 6) + (t:sm_1 B — tan™* ’}r) 4 (‘?T +tan~!y — tan™! a)
=T
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Qs. cos™' & = m+sin~' x +sin (22 + 1)

(3) 2cos 'z —sin 2z +1)=—

3
2

20— B = %ﬂl where cos 'z = a,sin !(2z +1) = 3

3
20{—-?‘|‘ﬁ

cos2a = sin 8
2cos’a—1=sinf

2z —1=2z+1
22—z-1=0
_1+45  |n=

=n
2

cAx —4x =4
(2x—1)2 =5
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— & "
QL — 7 x (i -3k
™ | i
=[(3 -1 2[=214+8j+k
1 0 -2
— x 4 ﬂ
T =1b xk=8i—2j

¢ — 2] =81 —4j

Projection of (i — 2j) on a

— 2»; ~ (8}_430)<31_]—12>
28
= — =214
Vi
Q2. let

(1) a;; = component of a along b

a; = component of @ perpendicular to b

— _16 e
= 11(31+J—k)

4+ B2+ =16+1+9=26
|
Q3. :.p—o

3) e .
Now (Aa + 2b) - (3a — Ab) =0

3\a-a—N2a-b+6a-b—2Ab-b=0

AZ
3,\—7+3—2,\:0
M-2Xx-6=0
A=1L£47

= number of values =0
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Q4.
(2)

ey %
(I)=>b-c=aa-b+pb:-b
= c0875° = acos15% + B....(3)
(2)&(3) = cos75° = —Bcos® 15° + B

V2(vV3-1)-2v2

cos75° 1 B 22
T osin?15°  sinl5 T 31
_ — cos 15° _ —(v3+1)
@)=a= sinls® (V3-1)
L= (3o 23 N 78
S e="wEy YT (vﬁ_l) L
Now
_ ~(V3+1)
a+v2(vV3-1)8= +
(V3-1)
—(v3+1)?
2
_ —3-1-2v/3+8
2
=2 — /8
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Q6.

(3

— —
T=Ab x(a x b))
- = —
—A(b-b)a —(a-b)b)
—>
= A(113 — 2 b) = A(11i + 22j + 33k — 6i — 2j + 2k)

= A(bi + 20j + 35k)

= BA(51 + 4j + Tk)

= Given?-ng)
=bM1+8+21)=5 =A=—

1
?:E(i+4j+7k)

=
i v 1416 + 49 11

6 6
Equation of line in the internal bisector of OA and OB is (v/3 + 1)i + (v3 + 1))
= linewillbey=2z=z—y=0

a—(1—a) 9

p=| 2 )
Vaii(1-a)? V2

81
. 7(& +(1-a)?)
= 2 (4(12 —4a + 1) = 81a® + 81a® — 162a — 81

= 162a> — 1622 + 81 —8a®> +8a—2 =0
= 154a® — 154a + 79 =0
(—154)

Sum of values = — =
154

|| } lal

(16) o
=( ;“ )(i+23+2k)
a+¢|l =17
A+8 A 2(A+ 8 3 2(A+ 8 5
= _L+1 i+ (—)..+_2 Jj+ g.pz kl =T
9 9 9
2 2 2
A+8 2(A+8 2(A+8
= +1) + (—)—|—2 + ¥+2 =49
9 9 9
>A=4=c=5i+3j+3k
i ok
Area of parallelogram = % % % =16
4 0 4
Q8. We know that
(1
l 2 | l |
| | |
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0] ( (orthocentre)

C( circum centre) ap +

ol

C (centroid) =

by relation

- =
Pp+q+r P+q+r
¢2m3+5;+q?yk——q——ﬂzg(h_7r_j)
.+.

= 8(ap +Bqd +19T) =3(p
— 8a=3,88=23,87=3

3 3 3
== g
Sa+ 28+ 3y
3 6 15 24
FRE R T

Q9. G=i+j+k
6) b=2i+2j+k
d=adxb
=—i+]
c—23° =8

>+ 4)a)* —4d-¢ =8
> +12 —4/¢| =8
€ —4l¢|+4=0

2

Letg-E:x
4 = 36+ 322 — 20z

3z — 20z +32=0

_84
:1?—3,

S
ol
I

= 4

w|oow| oo

-

L=

=
Now, |10 — 3b - €| + |d x &|?
=[10—-8/+(2)>=6
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+a-c+¢-b+|C =168
+&-(d+Db)+ 77X =168
using equation (1)
Al51 — 6 + 4k|*> +77A% =154
TIA+ 77N — 154 =0
M+A-2=0
A=-2,1
.. Maximum value of I?|2 occurs when A = —2
1|2 = 77A2
=97 x4

_|_
- T Bl g ) -

Q11.

(]
(2) 1 B = '(-—7)+7j+7k
2

(=7% + 7] + k) _i(—€+3+f})

VP+T+ T V3
-1+1+1 1
Now, cosf = ig = +—

V33 3

s __‘, ~ j;}
=>COS"1(—1)=>(AL= ( t+7+ )
3 V3

a=———

i—j—k
V3
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l-a-1
Cos — =
3 V3-vVait2
1 —a
- = _ —a<0
2 V3.-VaZ+2
3(&2+2)=4a2
6 = o’
oz::i:\/ﬁ

Clearly, @ = —/6

Q12.
(4)

(2,1,-1)

\—=
Area of AABC = S|AB x
=151 +3j +k =135

volume of tetrahedron

1
— — x Basearea xh =
/805
L O M L
372 612
[
- 2

Visit: www.vishalsiracademy.com

(2523
2 2

B(1,3,-2)

Email: support@vishalsiracademy.com

Contact: +91-8605100077



Vector Algebra
JEE Main 2025 January

. PN 1
+it2j+k=<
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Q1. Point B
216) BA+1,-A+1,-1) = (2u+2,0,apu — 4)
IN+1=2u+2
—A+1=0
—1l=aun—4
A=l = Lo=3
B(4,0,-1)

Let Point * P’ is (26 + 2,0,38 — 4)
Dr'sof AP <26+1,-1,36—3 >
AP 1 Ly=6=+

40 —31
P (WD’ T)
324
-.260(PB} =26 x 3 x (Ma+ &)
— 216

Q2. Line passing through (1,4, 0) and parallel to 2= s TRy Semigh =%

2 3 1 N
(3) Anypointon L: (A+ 1,22 +4,3))

r—2 y—6 z—

Any point on —= = — = Tg is (2p + 2, 3u+
6,4p + 3)

A+1=2u4+2
A+4=3u+6
SA=4u+3
Point: (2, 6, 3)
Distance = /(2 — 1)° + (6 —4)° + (3 — 0)°
=/1+4+9=414

== (211!_3)

- (_11 _31 _5)

Q3. &
@ 3

]
2 -3
4

(Sa)? = —

m=4n=5= m+n=29
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Q4. P4,.4, 3)
.

(1)

’ LR .
5 x-1_y-2_2-1
2 2 3

.
Q= (e, |5, 7)

Let coordinate of R = (2r + 1,7+ 2,3r + 1)
PR is perpendicular to given line.
S(2r—3)-24+(r—2)-1+(3p=2)-3=0
sor=1
.. Coordinate of R = (3,3,4)
(@ B,7) = (2,2,5)

La+pf+y=9
Q5. FawaRE k \
(3) DRsof Ls=m x n =| 1 —L" P
-1 2.1
= -5i—-3j+k
z—a y—-p E-7
L= =3 u

Ala — 5\, B8-3\v+ A)
g—1 W2 \zflew

Ly = = =%
Py Y] 2

B(k+1,—k+2,2k+1)

Now

a—5A=k+1=a=5A+k+1
B—3A=-k+2=03=3\—k+2
Yy+A=2k—1=vy=-A+2k+1

|ba — 118 — 84| = | — 25|
= 95
Q6. Vector parallel to L
) i j ok .
=|2 1 -2|=10:— 105+ 5k
1 3 4

=5(2i — 2j + k)
Equation of ' L'

=2 y+1 _z=3
2 - —F 1 _/\(SaY)
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Let Q2A+2,—2A—1,A + 3)
= 2242=0=2=-1
= Q(0,1,2)
d(P,Q) =3
Q7. A(x,y,2) Let P(0,3,2),Q(2,0,3),R(0,0,1)
AP = AQ = AR
3) 2 2 2 2 2 2 2
X+ (y—3)+z-2 =x—-2)°+y"+(z—-3)°=x"+
¥ +le—1y
In zy plane 2z =0
So, 2 —dz+4+y*+9=2>+y*+1
z=3
2 2 2
9+y"—6y+9+4=2"+y +1
So, A(3,2,0) also B(1,4, —1)&C(2,0, -2)

Now AB=+v4+4+1=

AC=y1+4+4=3
BC=+yI+16+1=+18
AB = AC

isosceles A&AB? + AC? = BC?
right angle A
Area of AABC = L x base.height

3]

-éx3><3=%

So only 5] is true
Q8. Ll:m—lzy—zzz—?)
a) 2 3 4
L.x—Z_y—4_z—5
273 4 5

1 .«
(1R 3'/; (27 +3] +4K)

=3 (37 +4)+5k)

P(2A+1,3A + 2,4A + 3)
Q(B3p+2,4pu+4,50+5)
Dr's of PQ < 2A —3u — 1,3\ — 4p — 2,
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AN —Bp—2>

Dr's PQ(1,-2,1)

Line

Q9. Equation of line PQ is:
(2) o+2 y+1 _ =3

5 =7 =3 —T(say)

Let coordinate of Q = (3r— 2,2r — 1,2r + 3)

W PR=8

Then
(3r—-2-12H@2r-A-3%+(2r¥3-3)°=2
Sor=0o0r2

Coordinate of Q = (4,3,7)
P(-2.-1,3)

L. — 2
.. square of area of APQR = ‘E(PQ X-E2R)

1 2

2
= | — 87+ 6+ 6k> =136

(67 + 47 + 4k) x (3 + 47)
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10.
2 * P(2.-10, 1)
(4) !
]
I = A A
I n=21—j+2k
: —ip
i
]
1
1
]
|
A
x—l_y+2__z—|—3_
g = —)\(let)
R Te—h— P8
o Phy T =0
= (2A—1)2+ (A +8)(=1)+ (2A —4)2=10
S AA =24 A—S £ Q= =0
=9-18=0=)2=2
- A(5,—4,1)
AP =+/32462+0°=45=35
Q11.
(28)

PR = cosecf, PQ = 4sec(30 + 0)

For equilateral

d =PR =PQ
= cos(f + 30°) = 4sinf
3
= %cos&' — —sinf# = 4sinf
= tanf = ——
33

QR? = d* = cosec’ § = 28
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Q12. Q(10.-3,-1)
4)

L

P(a.B,y)=(10,1,-3)

R(3.-2.1)

x—3 y—2 z+1

T
=TA+3,-A+2,-2\—-1
dr’s of QP =
TA—=T7,—A+5,-2A
Now

(TA=T7)-7— (AT 2\ 2%
54N —54=0=A=1
- P=(10,1,-3)

— = -
PQ = —4j + 2k
— & % 2
PR = —7i — 3] + 4k

i i k
Area =’%‘ 0 -4 2| =330
-7 =3 4
Q13. A
(2)
M
6
B(1.2.3) C
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Let M(3A + 6,2A + 7,—2A + 7)
— . . .
BM = (3A+5)i+(2A+5)j +(—2A+4)k
— —
AC-BM =0=3(3A+5)+2(2XA +5) —2(—2X +4)
— . . .
BM =2i +3j + 6k
e
[ BM =7
|
Area :§x6x7:21
Q14. Equation of line through point (—1,2,1) is —
(2) 2)
1y

>3 el 2z T
z=22~1

So, [y=3\+2
z=4A41

By(1) - &2 = £2 = 22 — i Let)
r=3u—2

So, |ly=2u+3
z=u+4

For intersection point ' P'
®=2A—1=3u~—2
y=3A+2=2u+3
z=4A\+1=p+4

So, point P(x,y,2) = (1,5,5)

\& Q(43 ~5? 1)
.. PQ=,/9+100+ 16
= /125 = 5,/5
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QI5.
(957)

Q16.
4)

Visit: www.vishalsiracademy.com

Q(7,-2,5)

R(5,5,8)

Let R(2A + 1,3A — 1,4))
9X+1=5

A=2

R(5,5,8)

let T(2A + 1,3\ — 1,4))

— & & A
QT = (2A — 6)i + (3A+ 1) + (4X — )k
— - # 5
b =2i +3j + 4k

— —

QT -b =0
4X-124+9A4+3+16A—-20=0
A=1

T(3,2,4)

QT =+/33 RY=+20
2
( area of APQR)? = (%\/ﬁ : 2\/@)

= 957
Q
p_xt+l _y+3 245
-3 5 7
15 32
t—= e — _7
7 7 <
P = r—i — :/\
@ 1 4 7
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- Q(A+ B A+ %,7A+7)
Since Q lies on line L

15
AtT+1 4745

So, 3 -
= TA+22=21A+36
> A=-1

4
.. Point Q) (-?;, -,‘;,{))

PQ=\/(-1—75-~$)2+(§73—~;)2+(7—0)

PQ = /66
= (PQ)* =66
Q7. Ly: T = (—i+2j +k) + X1 +2j + k)
B =>7T=0-Di+20+D)j+(+ 1k
Ly: T = (j+k)+p@i+7] +3k)
=T =2ui + (L+ 7w + (1+3u)k
For point of intersection equating respective components

= A—1=2u
204+ 1) =1+Tu
A4+1=1+3u
We get

= A=3andp=1

= d+b=37i+9]+4k

Ly: T =21 +8) +4k+a(3i + 9] + 4k)
Fora:2,?:81+265+12];

Q18. - r . 1 5o
@ P A
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A or—1 dr—1 10r+ 2
S \r4+17 417 41

—% — ] = —3,
(0Q-04) - =|OP x OA =10

- . . i

0Q =5i +575+ 10k

= — 1= e =] 1 2 -

OA:5T ; Hr - 0r + i
r+1 r+1 r+1

—p P i %
OP=—i—7+2k

— — _
OP O = — ‘5’" L osro1 10r42
r+1 5
1. .
= .2 _.2
——(5(20r)  j(20r)

br—1 5br —1 10r + 2
:5(r+1)+5(-r+1)+10( 'r—i—l)
_l(zxzmoﬂ):m

5\ (r+1)2
1507 +10 1 (2 x 40072\
r+1 _E((r+1)2)_

(1507 + 10)(r + 1) — 160r* = 10(r + 1)*
(157 + 1)(r + 1) — 16¢% = (» +1)°
157 +16r +1—16r% = + 2r + 1

—2r2 +14r =0
r=10,7
Q19. General point on line L : “"l;l = g = %
@) is(A+1,-A-1,21+2)
M(1, 2, 2)
9
—
P L

L +1,=h—1,2%+2)

DR's of PM are (A, —A — 3,2))
PM 1 L

= A=—

= A+ (=1)(=A—3)+2(2A) =0
= 6A+3=0
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1. =1
P(5i31)
x+1 y—1 =2

Let another line L' : el e

General pointon line L' is (u — 1, —p+ 1, 0 — 2)

Point of intersection of line L and L’ is

A+l=p-1 A+2=p—2 = |A=-2| and p:(]
=% fp—A=2.(1)

=2A=pu—4
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