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Basic of Mathematics Chapter-wise Question Bank
JEE Main 2025 January

Q1. The product of all solutions of the equation e5llog. ) +3 _ x5,z > 0,is:
(1) e8/5

(2) b/

(3) e

(4)e
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Q1.

Q2.

Q3.

Q4.

Q5.

Q6.

The number of solutions of the equation < % — % + 2) ( % — % + 3> = 0 is:
(2

23

3)1

(4) 4

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

(1)3(3 - v2)
(2)6(3 — v2)
(3)6(2— v2)
432 v2)

If the set of all a € R, for which the equation 22 + (a — 5)x + 15 = 3a has no real root, is the interval (o, §),
and X ={z € Z:a<z<p} thend, yz’isequalto:

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

(4) 2139

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

a® + c? is equal to

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

N

Let ap and Sy be the distinct roots of 222 + (cos @)z — 1 = 0,0 € (0, 27). If m and M are the minimum and the

maximum values of & + B, then 16(M + m) equals :

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

(4) 27

Chapter-wise Question Bank
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Q1. The number of complex numbers z, satisfying |z| = 1 and g + % =1,is:
(1) 4

2)8

(3) 10

(4)6

Q2. Let|z7; —8 —2i| <land|zs — 2+ 63| < 2,21,z € C. Then the minimum value of |21 — 23 | is

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

47

Q3. Let o, B be the roots of the equation 2 — az — b = 0 with Im(a) < Im(B). Let P, = o™ — . If
P; = —5/7i,P, = —34/Ti,P; = 114/Ti and Py = 45/Ti, then ‘a4 + B4’ is equal to

Q4. If a + 9B and y + 44 are the roots of 22 — (3 — 2i)z — (2i — 2) = 0,7 = 4/—1, then ay + B4 is equal to :
(1) =2
2) 6
3) —6

(4)2

Q5. Let 21, 22 and 23 be three complex numbers on the circle |z| = 1 with arg(z1) = _Tﬂ,arg(zz) = 0 and

arg(z3) = %. If |z122 + 2223 + 21351|2 = a+ V2, a, B € Z, then the value of o + 8% is :
(1) 24
(2) 29
(3) 41

(4) 31

Q6. Let O be the origin, the point A be z; = v/3 + 21/24, the point B (22) be such that v/3 |22| = |21 and
arg(zp) = arg(z1) + % . Then
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Q7.

QS.

Q9.

(1) area of triangle ABO 1s %
(2) ABO is an obtuse angled isosceles triangle
(3) area of triangle ABO is 14—1

(4)ABO is:a'scalene triangle

Let the curve z(1 +4) + 2(1 — 7) = 4, z € C, divide the region |z — 3| < 1 into two parts of areas o and . Then
lor— B| equals :

(H)1+

T

21+

w3

(3)1+

o3

4)1+

N

=1
=3
at the points (0, 0), C and (c, 0) is 11 square units, then ? equals:

Let

2;:1_ z € C, be theequation of a circle with center at C. If the area of the triangle, whose vertices are

(1) 50
(2) 100
(3).55
)5

If a and S are the roots of the equation 222 — 32 — 2i = 0, where i = v/—1, then

16 - Re(%) lm(%) 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

2

z+1 w w
(a, b), for which ZZ =land| w z+ w? 1 | =1,z ¢€ C, where w ard w? are the roots of
w? 1 z+w

z?2 + 2+ 1= 0,is equal to
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Q1.

Q2.

Q3.

Q4.

Q5.

Qe.

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

The roots of the quadratic equation 322 — pz 4+ q = 0 are 10®* and 11*® terms of an arithmetic progression with

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

In an arithmetic progression, if Sy = 1030 and S12 = 57, then S39 — Si¢ is equal to :
(1) 525
(2) 510
(3) 515

(4) 505

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
The number of 3 -digit numbers, that are divisible by 2 and 3 , but not divisible by 4 and 9, is

Tos = =, and 202 T, = 13, then 5m 32 T,

Let T, be the r*" term of an A.P. If for some m, T, = L

1
95
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 ag, as, . . ., azp24 be an Arithmetic Progression such that a; + (a5 + a10 + a15 + - - - + a2020) + a2024 = 2233.
Then a; + a2 + a3 + ... + a2024 is equal to

Q9. Let aq, as,as, ... be a G.P. of increasing positive terms. If a;a5 = 28 and a, + a4 = 29, then ag4 is equal to:
(1) 628
(2) 812
(3) 526
(4) 784
Q10. If7=5+ %(5 +a) + %(5 +2a) + %(5 + 3a)+ 00, then the value of v is :
OF
(2)6
OF
@1

QI1l. |t 27:1 T, = (2n—1)(2n+1;izn+3)(2n+5) , then lim,, Zle (Ti) is equal to :

(Ho

2 2

3)1

O

QI12. For positive integers n, if 4a,, = (n® +5n + 6) and S, = >_}_, (a_1k>’ then the value of 5075595 is :

(1) 540

(2) 675

(3) 1350

(4) 135

. 3 2
Q13. The value of im,, o (Z Zzl % ) is:
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(1)4/3
)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 :

(1)6
)5
(3) 8

(4) 4

Q15. Let S, = % + % + 1—12 + 2—10 + ... upto n terms. If the sum of the first six terms of an A.P. with first term -p and

common difference p is \/WSQM, then the absolute difference betwen 20" and 15" terms of the A.P. is
(1) 20
(2) 90
(3) 45

(4) 25

Q16. Let (an) be a sequence such that ag = 0,a1 = % and 2a,,9 = 5a,.1 — 3a,,n=0,1,2,3,.... Then 211{101 ay, is

equal to

(1) 3agg — 100
(2) 3ai99 — 100
(3) 3agg + 100

(4) 3a100 + 100
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Q1.

Q2.

Q3.

Q4.

Q5.

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
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Q7.

Q8.

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 letteris' 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 Ba. 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 By are not
adjacent to each other, is :

(1) 96
(2) 144
(3) 120

(4)72

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.

6
The sum of all rational terms in the expansion of (1 + 212 4 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)* 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+2z)™ 1 If2 A = 5B, then n is equal to :

(1)22
(2) 20
(3) 21
(4) 19

5

Let o, B, and & be the coefficients of 7, 2%, 3 and x respectively in the expansion of

5 5
(m + Vs — 1) + (:v — Va3 — 1) ,x > 1. If u and v satisfy the equations

au + fv =18
yu + dv = 20
then u + v equals :

(1)5
(2)3
(3)4

4)8

If in the expansion of (1 + z)P(1 — z)9, the coefficients of z and 22 are 1 and -2 , respectively, then p? + g2 is

equal to :
(1) 18
2) 13
3)8

(4) 20
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Q6. Let the coefficients of three consecutive terms 7}, ;.1 and T2 in the binomial expansion of (a + b)12 beina
G.P. and let p be the number of all possible values of . 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 ( 3\/7 + V11 ) % s
183, is :

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

(4) 2172

Q8. The remainder, when 7'% is divided by 23 , is equal to :
(N6
(2) 17
3)9

(4) 14

IIC - m .
Q9. 1t Zi:o 2:; = —,gcd(m,n) = 1, then m — n is equal to

Q10. Ifa=1+3"° (=3)"" 'Cy_4, then the distance of the point (12,v/3) from the line aw — v/3y + 1 = 0 is

r2 (30 C'r) 2

3007—1

Q- gy,

=a X 229, then « 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, X2, ..., X319 of 10 values, a student obtained the mean as 5.5 and Zgl :1:12 = 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 § ,

respectively. The variance of the corrected data is

(19

(2)5

3)7

(44

LetZ1,Z9,...,T10 be ten observations such that leil (a:z — 2) = 30, leil (:BZ — ﬁ) 2 —

98, B > 2, and their variance is % dfpando 2 are respectively the mean and the variance of 2 (1 — 1)+
48,2 (xy — 1) +48,....,2(x19 — 1) + 45, then 5—’; is equal to :

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

(4) 90
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Q1.

Q2.

Q3.

Q4.

Qs.

Q6.

0 0 4 0 2 1

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

(1) -1

2)2

3) 1

40

Let A = [ay;] 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+ Bv2,a,8 € Z, then a + B is 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
Sl = {A = [aij] eEM: A= AT and aj; c S,VI,J}

SQ = {A — [aij] eEM: A= —AT and 37 € S,\V/l,_]}

S3 :{A: [Cl,ij] EM:(J,H + ao9 +a33 = 0 and as;; € S,\V/I,J}
Ifn(S1 USy US3) = 125q, then c equals

2 -1

LetS:{mEZ: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(4) = —2 and det(3 adj(—6 adj(34))) = 2™™ - 3™ m > n.
Then 4 m + 2n is equal to
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7. T
“ 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|=1]4|,A|2| =] 4 |,anddet(adj(2(A +1))) — 23°57, a, B,7 € N, then a? + B2 + 42
1 -5 1 —8
s
Qs. log, 128  log, 5

LetA = [a.”] = 10g5 8 10g4 25

IfAZ'j is the cofactor of @, ,Cij = 212{:1 aik Ajk ,1<4,7<2,andC = [Cij ],then 8|C| is equal

to:
(1) 288
(2) 222
(3) 242
(4) 262
Q9.1f A, B, and (adj (A’l) + adj (B’l)) are non-singular matrices of same order, then the inverse of
A(adj (Afl) + adj (B’1>)71 B, is equal to
(DAB'+A'B
(2) ad;j (B*1> + adj (A*l)
ABl | BAl

)T+ T

(4) 115 (adi(B) + adj(4))

10. L i
QO a— | 2 and P — [Cf’se Sme] ,0>0.1fB = PAPT,C = PTB'°P and the sum of the
0 1 sinf cosf

diagonal elements of C'is =, where ged(m,n) = 1, thenm + n is :
(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+ sin’ z cos’ 4sin4dzx
f(z) =| sin’z 1+ cos?zx 4sindz |,z €R
sin® z cos’z 1+ 4sin4x

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

(4) 1040

Q2. The system of equations
z+y+z==6
z+2y+5z=09,

T+ 5y + Az = p,
has no solution if

()X=15,p #17
Q)X # 17,1 # 18
()X =17, #18

(4)X=17, = 18

sinz
Q3. a+ — 1
For some a, b, let f(z) = a 1+ % b , & # 0,lim, o f(x) = A+ pa + vb. Then
a 1 b+ se

(A + p+ v)? is equal to :
(1) 16

(2) 25

3)9

(4) 36

Q4. If the system of linear equations :
z+y+22=26
2z +3y+az=a+1
—z—3y+bz=2Db
where a, b € R, has infinitely many solutions, then 7a + 3b is equal to :

(1) 16
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Q5.

Qe.

Q7.

2) 12
(3) 22

@9

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

A+1Dz+A+2)y—(A+2)z=9
has infinitely many solutions, then A2 4+ X\ is equal to

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

(4) 12

If the system of equations

2z —y+z2=4

5z + Ay + 3z =12

100z — 47y + pz = 212

has infinitely many solutions, then p — 2 is equal to

(1) 57
(2) 59
(3) 55

(4) 56

If the system of equations

z+2y—3z2=2

2 +Ay+5z=5

14z + 3y + pz = 33

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

(1) 13
(2) 10
3) 12

(4) 11

Chapter-wise Question Bank
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Q8. Let o, B(a # B) be the values of m , for which the equations z + y + z = 1;2 + 2y + 4z = m and
x + 4y + 10z = m? have infinitely many solutions. Then the value of Z:lozl (n"‘ + nﬂ) is equal to :

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

(4) 440
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Q1.

Q2.

Q3.

Q4.

Let A = [ai]-] 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 :

=
2z
3)2
4) 5

Two number k; and ks are randomly chosen from the set of natural numbers. Then, the probability that the value
of it 4 i*2, (i = 4/=1) is non-zero, equals

OF.
) 2
©F
42

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 :
OF;
@ 1
33

@ 3

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 gcd(m,n) = 1, then m + n is equal to :
(1) 4

(2) 14

(3)13

(4) 11
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Q5.

Qe.

Q7.

Q8.

A coin is tossed three times. Let X denote the number of times a tail follows a head. If u and o2 denote the mean
and variance of X, then the value of 64 (,u + 02) is:

(1) 51
(2) 64
(3) 32

(4) 48

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
OF
) 5
©F
O

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)7/10

(2)4/5

(3) 23/30

(4) 3/5

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

=
2) =

3) =
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4

Q9. 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 — 7z + 1 = 0, then the value of P(§U§) is
P(ANB)

(13

Q) T

3) 2

OF,

Q10. Bag 1 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

Q11. 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 Ba, is :
1)+

@ 3

32

(4) 2

Q12. Let A = [aij] 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
23
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 z denote the number of defective

oranges, then the variance of x is
(1) 28/75
(2) 18725
(3)26/75

(4) 14/25
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Q1.

Q2.

Q3.

Q4.

Qs.

The number of non-empty equivalence relations on the set {1,2,3} is :
(1)6
2)5
37

(4) 4

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
(2) 7
(3)8

49
Define a relation R on the interval [0, % ) by zRy if and only if sec? ¢ — tan? Yy = 1. ThenR 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

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

(4) 29

Let A={(z,y) e RxR:|z+y|>3}and B ={(z,y) e R xR : |z]| + |y| < 3}.
IfC:{(x,y)EAOB::r:Oory:O},thenZ(%y)ec|x+y| is:

(1) 15
(2) 24

(3)18
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(4) 12

Q6. Let S = {p1,p2....,p10} 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 ), x € S, y € A, such that z divides

Yy is

2
B={z>0:z(y/r—4)— 3|/ —2|+6 =0}. Then n(A UB) is equal to :

Q7. Let A = {:1: € (0,m) — {1} : log g/ | SinZ|+ logy . [ cosz| = 2} and

(1) 4
(2)8
(3)6

(4)2

Q8. Let S = N U {0}. Define a relation R from S to R by :
R= {(ac,y) tlog,y = mloge(%),az € S,ye R}

Then, the sum of all the elements in the range of R is equal to :
Ok
@ 3
3) 5
@ 3

Q9. 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 (az2,b2) < by = be
Statement [ : 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 = x.

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 II is true
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Q11. The relation R = {(z,y) : ,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
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Q1.

Q2.

Q3.

Q4.

Q5.

Qe.

Let f: R — {0} — (—o00,1) be a polynomial of degree 2, satisfying f(z)f (%) =f(z)+f (%) If

f(K) = —2K, then the sum of squares of all possible values of K is :
(H7
(2)6
3)1

(4)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) (=00, —1] U [0, 00)

(2) (—o0,—1] U [1,00)

(3) (=00, 00)

(4) (—o0, 00) — {0}

If the domain of the function log; (18 — z’ — 77) is (e, B) and the domain of the function log(,_1) ( 2w2+3$72) is

z2—3z—4

(v,6), then o® + B2 + 2 is equal to :
(1) 195
(2) 179
(3) 186

(4) 174

Let the range of the function f(z) = 6 + 16 cosx - cos(% — :r) . cos(g - :r) -sin 3z - cos 6z, z € R be [a, f].

Then the distance of the point (a, 8) from the line 3z + 4y + 12 =0 is :
(1) 11

)8

3) 10

“4)9

Let f(z) = log, « and g(z) = % Then the domain of f o g is
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Q7.

QS.

Q9.

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

4R

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

(1) 151
(2) 139
(3) 163
(4) 127

22025

2202511 °

Let f: [0,3] — A be defined by f(z) = 22> — 152 + 36z + 7and g : [0, 00) — B be defined by g(z) =
If both the functions are ontoand S = {z € Z: z € A or z € B}, then n(S) is equal to :

(1) 29
(2) 30
(3) 31

(4) 36

272116 ;
Let f(z) = m Then the value of 8 (f (%) + f (%) +...4+f (%)) is equal to

(1) 92
(2) 118
(3) 102

(4) 108

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

(1)1
2)0
(3)2

43
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QIl.

Q12.

Q13.

Ql4.

Let f: R — {0} — R be a function such that f(z) — 6f (%) at ??:_i (¢ g

If the lim, (% + f(ac)) = B;a, B € R, then a + 2[ is equal to
15
)3
(3) 4

(46

If f(z) = #,x € R, then Zilzl (8—1‘2) is equal to

(1) 812
(2) 41
(3) 82
) 3

28-27°%

The function f : (—00,00) — (—00, 1), defined by f(z) = 7o IS

(1) Neither one-one nor onto
(2) Onto but not one-one
(3) Both one-one and onto

(4) One-one but not onto

Let f : R — R be a function defined by
f(z) = (2 + 3a)2® + (‘”2) z+ba#l If

a—1

f@+y) = f(z) + f(y) + 1 — Zzy, then the value of 28 37 | |£(3)| is
(1) 545
2) 715
(3) 735

(4) 675

Chapter-wise Question Bank


admin
Rectangle


Limits Chapter-wise Question Bank
JEE Main 2025 January

QL. lim, ,( cosec = (\/2 cos?z + 3cosx — +/cos?z + sinz + 4) is:
(Ho
2 —=
G) 5=

) -5

z 1
Q2. Iflim, .., ((1%) (% — 1; )) = a, then the value of ljlie:a equals :

(1) e?
(2) €’
(3) e2
(4)e

1

Q3. If lim¢ o (f01(3:r + 5)td:r) (- ;‘—e <%) , then « is equal to

w|ro

Q4. Let [t] be the greatest integer less than or equal to t. Then the least value of p € N for which
. 2 2 .
limesoe (2 ([2]+ 2]+ .+ [B]) = ([F]+ [T ]+ +[%])) = liscqu

to

z
2

Qs

(222 —3z+5) (3z—1)

"lim
eTr00 (322 +5z+4) /(3z+2)”

is equal to :

2
D=

2e
@

3) 3%@

4 =

tan (1/2”1) +tan? (x/TH)

1—tan? (z/Q"H)

Q6

(2)

) . Then lim,,_,, % is equal to

"Let f(x) = lim,_, Yoo (


admin
Rectangle


Continuity and Differentiability Chapter-wise Question Bank
JEE Main 2025 January

Q1. If the function
%{Sin(kl + 1)z +sin(ks — 1)z}, <0
f@) =% *=0

2 2+k1$
zlog€(2+k2x)’ z>0

is continuous at x = 0, then k> + kj is equal to

(1) 20
2)5
3)8

(4 10

Q2. Let f(z) be a real differentiable function such that f(0) = 1 and f(z +y) = f(z)f'(y) + f'(x) f(y) for all
z,y € R. Then 21110:01 log, f(n) is equal to :

(1) 2525
(2) 5220
(3) 2384

(4) 2406

Q3. Let [z] denote the greatest integer function, and let m and n respectively be the numbers of the points, where the

function f(z) = [z| + |z — 2|, —2 < = < 3, is not continuous and not differentiable. Then m + n is equal to :

(1) 6
)8
3)9
4)7

Q4. 3z, z<0
Let f(z) = { min{l +z + [z],z +2[z]}, 0<z <2

5, T > 2,
where [.] denotes greatest integer function. If a and 8 are the number of points, where f is not continuous and is

not differentiable, respectively, then o + 3 equals

Q5. Let the function f(z) = (z® + 1) |2* — az + 2| + cos |z| be not differentiable at the two points z = o = 2 and
x = f. Then the distance of the point («, 8) from the line 12z + 5y + 10 = 0 is equal to :

(D5
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(2)4

(3)3

(4)2

Q6. Let the function,

—3az? -2, z<1
f(w)_{a2+b:v, z>1

be differentiable for all z € R, where a > 1,b € R. If the area of the region enclosed by y = f(z) and the line
y=—20is a + BV3,a, 8 € Z, then the value of o + f§ 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 1 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 4_171 cm/min. The surface area (in cm? ) of the chocolate ball (without the ice-cream layer)

is :
(1) 1967
(2) 2567
(3) 225

(4) 1287

Let (2, 3) be the largest open interval in which the function f(z) = 2log,(z — 2) — 2% + az + 1 is strictly
increasing and (b, ¢) be the largest open interval, in which the function g(z) = (z — 1)*(z + 2 — a)? is strictly

decreasing. Then 100(a + b — c) is equal to :
(1) 420
(2) 360
(3) 160

(4) 280

If the set of all values of a, for which the equation 522 — 15z — a = 0 has three distinct real roots, is the interval
(o, B), then B — 2« is equal to

The sum of all local minimum values of the function

1— 2z, z < —1
fz) =4 3(7+2a)), “1<z<2
%(w—4)(a:—5), x> 2

is

(1) =
@ =
3) 75

167
4 7
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Q1.

Q2.

Q3.

Q4.

Q5.

Letl(a) =) f — 2P f 1(37) —1(24) = %(% — %) ,b,c € N, then 3( b + c) is equal to
(2—11)13 (z+15) 13 [ SCRPST)

(1) 22
(2) 39
(3) 40

(4) 26

22245249

VEnaa

constant of integration, then o + 24 is equal to

Iff dz =zvz2+z+ 1+ ava? + z+ 1+ Blog,

w—l—%+\/:c2+m—|—1‘+C,whereC’isthe

2 [ zsinlz sin 'z T > . . . (l) .
If [e ( — + )P + 112) dz = g(z) + C, where C is the constant of integration, then g 5 ) equals :

OENE
@ 5\/%
() Ivy3

OENE

Let [#®sinz dz = g(x) + C, where C is the constant of integration. If
8 (g (g) +4 (%)) = an® + Br’ +v,a,B8,7 € Z, then a + B — vy equals :

(1) 48
(2) 55
(3) 62

(4)47

If f(z) = [ Wl)dx,f(O) = —6, then f(1) is equal to :

1+z1/4
(1) 4 (log, 2 — 2)
(2)2 —log,2 2
(3)log, 2+ 2

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

Q2.

Q3.

Q4.

Qs.

Q6.

The integral 80 fOZ ( % ) df is equal to :

(1)3log, 4
2)4log, 3
(3)6log, 4

4)2log, 3

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

(H11

(2)13

(3)15

(4)9

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

z? t2—8t+15

Let f(z) = [, = dt, z € R. Then the numbers of local maximum and local minimum points of f,

respectively, are :
(1)2 and 3
(2) 2 and 2
(3)3and 2

(4)1and 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)1
2)3
(3) 6

(4)2

Let f be a real valued continuous function defined on the positive real axis such that g(z) = [, tf(t)dt. If
g (11:3) = 2% + 27, then value of Zil f (r3) is :
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(1) 270
(2) 340
(3) 320

(4) 310

Q7. Let f(z) = fott (8> — 9t + 20) dt,1 < & < 5. If the range of f is [, 8], then 4(a + B) equals :
(1) 253
(2) 154
(3) 125
(4) 157

Q8. If I(m,n) = fol 2™ (1 — z)" tdz,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)

/4 /4

Q9. Let for f(z) = Ttan®z + Ttan®z — 3tan'z — 3tan’z,I; = [ f(z)dzandI, = [; zf(z)dz. Then

71 + 121 is equal to :
(12

2)1

3) 2w

(4w

Q10. The value of
‘1 (i) |
[ 5 marforaN - dz is
e((loge z) +1) +€((6 logez) +1)

(1)2

(2) log, 2

31
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(4) €®

3

. 5 21 .
— " da, then [; S22 dx equals

c sin? z+cost

sin? z+cos? x

QU ey ¥

Or=
2=
3) =

4=

Q12. ¢ ffa %dm =7 (a7r2 +B),a, B € Z, then (o + B)? equals
2

(1) 64

(2) 196
(3) 144
(4) 100

Q13.1¢t f : (0,00) — R be a twice differentiable function. If for some & = 0, fol F(Az)dA =
af(x), f(1) = 1land f(16) = % ,then 16 — f' (%6 ) is equal to
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Q1. The area of the region, inside the circle (z — 21/3)? 4+ y? = 12 and outside the parabola y> = 21/3z is :

(1) 37 + 8
(2) 67 — 16
(3) 37 — 8
(4) 67 — 8

Q2. The area of the region enclosed by the curves y = 2 — 4z + 4 and y?> = 16 — 8z is :
OF
@3
(3)8

(OR

Q3. The area (in sq. units) of the region
{(z,9):0<y<2z[+1,0<y<a’+1,|z] <3}is

O
2 <
3) =
@ 5
Q4. The area of the region bounded by the curves z (1 + y2) = 1and y? = 2z is:
m2(s-2)
@5-3
O
@3(5-3)
Q5. The area of the region enclosed by the curves y = e*,y = |e” — 1] and y-axis is:
(1)1 —log, 2
(2) log, 2

(3)1 +log, 2
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Q6.

Q7.

QS.

Q9.

(4) 21og, 2 — 1

If the area of the larger portion bounded between the curves 2 + y? = 25 and y = |z — 1] is i(bw +¢),b,ce N,
then b + ¢ is equal to

The area of the region {(z,y) : 2> + 4z + 2 < y < |z + 2|} is equal to
()7

)5

(3) 24/5

(4)20/3

Let the area enclosed between the curves |y| = 1 — 22 and 22 + y? = 1 be . If 9a = B + ; B, 7y are integers,
then the value of |8 — ~| equals.

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

(4) 18

If the area of the region {(w,y) 1< <1,0<y< a+ el — e’ a> 0} is MTHI, then the value of a is :
(1) 8
2)7
3)5

(4)6

Q10. Let the area of the region {(ar:,y) 2y <z +3y+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 = {(m,y) rz<y<9-— 1—;:1;2,w > 0}.

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

119

625
@) 07

821
(3 Neyoe

567
&) ap

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(xz) = 0, a > 0, then the area of the region
R={(z,y) |0 <y< f(ax),0 < z < 2} is:

(e —1
2)e?+1
B)et+1

et —1
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Q1.

Q2.

Q3.

Q4.

Qs.

Let y = y(z) be the solution of the differential equation 2 cos w% = sin 2z — 4ysinz,z € (0, 1). If

y (g) = 0, then 3’ (%) +y (%) is equal to

Let z = z(y) be the solution of the differential equation y = (w — y‘;—z) sin( ),y > 0and z(1) = 7. Then

Y
cos(z(2)) is equal to :

(1)1 = 2(log, 2)°

(2)1—2(log, 2)

(3)2(log,2) — 1

(4) 2(l0g, 2)° ~ 1

Let z = x(y) be the solution of the differential equation y? dx + (.’E — i) dy=0.Ifz(1) = 1, then x (%) is :
()3 +e

2)3+e

(3)3—e

@2 +e

If z = f(y) is the solution of the differential equation
(1+9?) + (3: — 2etan*1y) % =0,y € (—g, %)
with f(0) = 1, then f (%) is equal to :

(1) em/12

2) em/4

(3) e™/3

(4) 671'/6

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**da — (7 + 62””) dy = 0, then k is equal to

(1)4
(2) 32
)8

(4)16
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Q6. Let y = y(x) be the solution of the differential equation (a:y — 5x2y/1 + w2> dz + (1+ 2?) dy = 0,y(0) = 0.
Then y(+/3) is equal to

(/5
o
)=
(3)2v2
)4/

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

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 2£(2) is equal to :

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

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

2
Vi—2 ¥ - ((Sinl(g)) — y> sin’1<%), —2<z<2,y(2) = #, then y2(0) is equal to

dz

Q10. Let y = f(z) be the solution of the differential equation S mo_ e g <1 such that f(0)=0
Y= q dz 2—1 ma — V.

1r6 ['/?

12 f(z)dz = 2 — a then @? is equal to

QI1. Let y = y(x) be the solution of the differential equation cos z (log, (cos )) 2 dy+
(sinz — 3ysinzlog, (cosz))dz =0,z € (0, F ). 1fy (%) = @ ,theny () is equal to :

1
D) g, B)—Tog, @)

2 log , (3)Eloge (4)

&) log, (4)i10ge (3)

1
) = log , (4)
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. . . | dy 2+
Q12. [f for the solution curve y = f(z) of the differential equation S=Np (tanz)y = (r2seca)? +222Ccz)2 3
il b V3 7\
= (Tﬂ’ 5)  f <§) = 15> then f <Z) is equal to :

V3+1
10(4+v/3)

(1

@) 22

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

42
4 —
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Q1.

Q2.

Q3.

Q4.

Q5.

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

OF
2 %
(3) 2

4)3

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

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

(4) 22

Let A(6,8), B(10 cos a, —10sin ) and C(—10sin a, 10 cos a), 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 2c) is equal to -.

Let ABC be a triangle formed by the lines 7 — 6y +3 =0,z + 2y — 31 =0and 9z — 2y — 19 =0
. Let the point (R, k) be the image of the centroid of AABC in the line 3z + 6y — 53 = 0. Then h? +
k? + hk is equal to:

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

Let the points (12—1, 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.

Q.

Two equal sides of an isosceles triangle are along —x + 2y = 4 and = + y = 4. If m is the slope of its third side,

then the sum, of all possible distinct values of m, is :

(1) —2v/10
(2) 12
(3)6

(4) —6

Let the lines 3¢ — 4y — a = 0,8z — 11y — 33 = 0, and 2z — 3y + A = 0 be concurrent. If the image of the point

(1,2) inthe line 2z — 3y + A =0 is (%, %f), then |a| is equal to
(1) 84

(2) 113

(3) 91

(4) 101

Let "C,_; = 28,"C; = 56 and "C,;11 = 70. Let A(4 cost,4sint),B(2sint,—2cost) and C (3r —n,r’ —n— 1)
be the vertices of a triangle ABC, where ¢ is a parameter. If (3z — 1) + (3y)? = «, is the locus of the centroid of
triangle ABC , then «a equals

(1) 6
2) 18
(3)8

(4) 20

Let the line x 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 g of the area of the triangle OAB and AN : NB = A : 1, then the sum of all

possible value(s) of is A :
(2
@3
3) 3

4 2
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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 (22 + ay® + Boy + vz + 28y) — 76 = 0, then o — B — v is equal to :

(1)22
2) 21
(3) 23

(4) 24
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Q1.

Q2.

Q3.

Q4.

Q5.

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 % + y? — azx + By + v = 0. If the circle lies below z-axis, then the ordered pair (2a, b2) is equal to

Let the line £ + Yy = 1 meet the circle 2 4 Y 2 — 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
2 3V7
(3)2V14
4) 57

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

(1)+/3

(2) 2v2
(3)2v3
(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, §), then 35 — 2 is equal to :
(1)10
)15
(3) 12

(4) 14

Let circle C be the image of 22 + y? — 2z + 4y — 4 = 0 in the line 22 — 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(e, ), 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 is equal to

(1)3++/3
) 4
(3)4—+3

4)3
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Q1.

Q2.

Q3.

Q4.

Qs.

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  + Ay = 4, are A\; and A2, A\; < A9, then
121 4+ 29X is equal to

If the equation of the parabola with vertex V (%, 3) and the directrix z + 2y = 0 is
az® + By? — yry — 30z — 60y + 225 = 0, then a + S + v is equal to :

(1)7

2)9

(3)8

(4)6

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

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

(4) 96

Let the parabola y = 22 + 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 :

(1)7
(2)4
(3) 6

(4)5

Let the shortest distance from (a, 0),a > 0, to the parabola y*> = 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 :
(H)z?+y?>—-10z+9=0
)z’ +y>2—6x+5=0
Rz’ +y?—4x+3=0

@z +y?—8z+7=0
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Q6.

Q7.

QS.

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 z + 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 A B subtends an angle equal to

(1) tan (£)
(@) tan ! (2)
(3) tan ! (1)
()5 —tan'(3)

Let ABCD 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 275 and it passes through the point (1, 0), then the

area of ABCD is
75

)y
25

@

3

75
4
Let P(4, 4\/§) be a point on the parabola y? = 4az 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

2633
@2

343
) =-

343+/3
@

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

(SP)(SQ) = l;ﬂ. Let C be the circle described taking PQ as a diameter. If the equation of a circle C'is
6422 4 64y — ax — 644/3y = B, then 8 — « is equal to
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Q1.

Q2.

Q3.

Q4.

2
Let the product of the focal distances of the point (\/§, %) on the ellipse ac_z + Z—Z =1,(a>b), be %. Then the
a

absolute difference of the eccentricities of two such ellipses is
1-v3
D=7

3-2v/2
2) = NG

1-2v/2
DRSS

2 2

2 2
Letthe ellipse E1 @ &5 + 3{)—2 =l,a>bandE;y : 45 + % =1, A < B have same eccentricity
1

7 Let the product of their lengths of latus rectums be % , and the distance between the foci of F'1 be 4. If
E; and E5 meetat A, B, C and D, then the area of the quadrilateral ABC'D equals :

V6
(1) 2%

(2)6v6
(it

(4) 24 5316

2
The length of the chord of the ellipse 2—2 + y? = 1, whose mid-point is (1, %) , 18 ¢

(1) V15
(2) V15
(3) VIS
(4) VT5

=
25

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

(2) 5z 4+ 16y = 31

(3) 25z + 101y = 176

(4) 4z + 122y = 134
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Q5.

Qe.

Q7.

If the midpoint of a chord of the ellipse %2 + yT2 = 1is (v/2,4/3), and the length of the chord is ?, then o is :
(1) 20
(2) 22
(3) 18

(4) 26

2
If ax 4+ By = 109 is the equation of the chord of the ellipse %2 + yT = 1, whose mid point is (%, %), then o + 8

is equal to :

(1) 58

(2) 46

(3) 37

4) 72

LetE; : %2 i—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(¢ > 1). If A; is the area
of the ellipse E;, then %(221 Ai), 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 :
24

(1) &
25

@l

BANG

288

4) 2

2 2
Q2. LetH, : z—j 5 % =1and Hy : —% + % = 1 be two hyperbolas having length of latus rectums 15+/2 and

12+/5 respectively. Let their ecentricities be e; = \/ % and e, respectively. If the product of the lengths of their

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

y2

Q3. If A and B are the points of intersection of the circle 2> + y? — 8z = 0 and the hyperbola %2 - = land a
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

2

2
Q4. 1ot E : Z—z + % =1l,a>band H: % — % = 1. Let the distance between the foci of E and the foci of H be
24/3.1f a — A = 2, and the ratio of the eccentricities of F and H is %, then the sum of the lengths of their latus

rectums is equal to:
(1) 10

2)9

(3)8

(4)7

Q5. Let the circle C touch the line z — y + 1 = 0, have the centre on the positive x -axis, and cut off a chord of length
2
% along the line —3x 4 2y = 1. Let H be the hyperbola m—z — % = 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? + 33? is equal to
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Ql. Ifsinz +sin’z =1,z € (O, g), then (cos'? z + tan'? z) + 3 (cos!® z + tan!® z+

cos® z + tan® x) + (cos6 T + tanf :r) is equal to :
(1)4
2)1
3)3

(4) 2

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

(1)2/3
(2)1
(3)0
(4)3/2
QIfZ <z < %’T, then cos ™! (%cosa: + 1—535in a:) is equal to

(1) —tan ! %
(2) z + tan~? %

(3)z —tan ! %

(4)x +tan ' =
Q4. 13 1 thong,
IfY 28— ———— ¢t =aV3+b,a,b€ Z, then a® + b? is equal to :
sm(z—i-(r—l)g) SIH(I+T)
(1) 10
2)4
(3)2

(4)8
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Q1. The sum of all values of § € [0, 2] satisfying 2 sin? § = cos 20 and 2 cos® § = 3sin 6 is
(1) 4m
5m
@) =
B

4) 3
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Q1.

Q2.

Q3.

Q4.

Qs.

If for some a, B;a < B, + B — 8 and sec? (‘cabn_1 a) + cosec? (cot_1 B) — 36, then o + B s

133

65) is equal to:

cos (sinf1 % +sin ! 1% + sin
(H1

(2)0

3 &

OF-

65

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

values of 16 ((sec*1 a:)2 + (cosec™? :1;)2) istl
(1) 2472
) 2272
(3) 312

(4) 1872

2 2 (!2
If o > 8> v > 0, then the expression cotl{ﬂ + ((Ltﬂﬂ)) } + cotl{'y + ((1;:)) }+ cotl{a + ((lvta)) } is

equal to :

(1w

2)0

B3 Z—(a+B+7)

(4) 3

LetS = {x ccos 'z =m+sin 'z +sin (22 + 1)}.Then Y s (22 — 1)? isequal to
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Q1.

Q2.

Q3.

Q4.

Q5.

Let a = 37 —3’—}—2];:,7)) — 2 x (; —2]2:) and ¢ = ? X I;:.Thentheprojectionof?)—23’0n&'is:
(1) 214

(2) v14

(3)3V7

(4) 2v7

g0 ~4d ! 330 XA matl
If the components of 2 =ai+ BJ + vk along and perpendicular to b = 37 + j — k respectively, are
%(3% +j —k)and %(—4% — 55 — 17k), then o + 82 + ~2 is equal to :

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

(4) 16

Let G and b be two unit vectors such that the angle between them is - 1fAa + 2b and 3G — \b are perpendicular

to each other, then the number of values of A in [—1, 3] is :
(1)2
21
(3)0
4)3

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

— — —
length of arc AB 1 and OC A _ aOA + ﬁOB, then o+ \/5(\/5 — 1),8 is equal to

B Faettmam e

(1)2v3
2)2—-+/3
(3)5v3
4)2++/3

Letd =i+ 25+ 3k, b=3i+ j— k and & be three vectors such that & is coplanar with g and b. If the vector C

is perpendicular to bandd- ¢ = 5, then |¢| is equal to

(1) /2
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Q6.

Q7.

Q8.

Q9.

() $
(3) 16

(4) 18
Let A, B, C be three points in zy-plane, whose position vector are given by V3i + 3’, i+ \/53 and ai + (1- a)3

respectively with respect to the origin O . If the distance of the point C from the line bisecting the angle between

the vectors O—A> and O_B> is %, then the sum of all the possible values of a is :
(1)2

(2)9/2

3)1

(4)0

Let ¢ be the projection vector of b= i + 4k, X > 0, on the vector @ = i + 2 + 2k. If la + ¢| = 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? — E> + 27 . If the
position vectors of the orthocenter and the circumcenter of the triangle are # and ap + Bq + 7

respectively, then a + 25 + 57 is equal to :
()3
(2)4
3)1
46

thowrnoo: Wi Tt g M £ athongo /4, \qthy
Leta=1i+j+k, b =2i+2j+kand d =a x b.If ¢ isavector such thata - ¢ = |

— — —
and the angle between d and ¢ is 4.then [10 -3 b - ?\ +]d x ?|2 is equal to

~ ~ ~ — ~ ~ ~
QlO'LetE):2i—j +3k, b =31 —-5j + k and ¢’ beavectorsuchthat @ X ¢ = € X b and

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

(3) 154
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Q11.

Q12.

(4) 308

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

of cos ! (— %) with the vector i + 3 + k. If 4 makes an angle of % with the vector ¢ + a}' + l;, then the value of

ais:
(1) V6
2) -6
3) V3
4) V3

Let the position vectors of the vertices A, B and C of a tetrahedron ABCD be i+ Zj + 1;, i+ 3j — 2k and

2i + 3 —k respectively. The altitude from the vertex D to the opposite face ABC meets the median line

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

T

tetrahedron is GL\/O;, then the position vector of F is
(1) (7 + 4j + 3k)

(2) 1(i +4j + k)

(3) 2 (12 + 12j + k)

(4) 5 (71 +12j + k)
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_ -1 - 4 . S . .
Ql. LetL; : z?’—l = % = ZJ(;I and L, : w22 = % = ZZ ,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 26( PB)? is

Q2. The distance of the line %2 = % = % from the point (1, 4,0) along the line £ = vz,

3 3
(1) V17
(2) V15
(3) V14
(4) V13

. : _ -1 +3 :
Q3. If the square of the shortest distance between the lines mTz = yT = % and z;rl = yT = %55 is =, where

m, n are coprime numbers, then m + n is equal to :
(1) 21

29

(3) 14

46

Q4. If the image of the point (4, 4, 3) in the line %1 = y—f = % is (o, B,7), then a + B + « is equal to

(19
2) 12
(3)7

4)8

) _9 [o a /
QS. LetLq : ml—l = y__l = le and Lo : % = % = % be two lines.

Let L3 be a line passing through the point (<, 8, 7y) and be perpendicular to both L1 and Ly . If L3
intersects Liq , then [ — 118 — 8| equals :

(1) 20
2) 18
(3) 25

(4) 16
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Q6. Let a straight line L pass through the point P(2, —1, 3) and be perpendicular to the lines x;l & ler—l = 2%; and

Al al; . . ! . C
ng = yT = 212 . If the line L intersects the yz-plane at the point ), then the distance between the points P and

Qis:
(1) V10
(2) 2v/3

(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 92ﬁ,

(1) both are true

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

Q8. LetL; : szl ¥ %2 = zf and Ly : ’”;2 = # = % be two lines. Then which of the following points lies on

the line of the shortest distance between L; and Lo ?

0 (5 -3%)

Q9. Let a line pass through two distinct points P(—2, —1, 3) and @, and be parallel to the vector 3i + 2}' +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


admin
Rectangle


Three Dimensional Geometry Chapter-wise Question Bank
JEE Main 2025 January

Q10.

Qll.

Q12.

Q13.

Ql14.

z—1 _ y+2 243 . ‘e
5- = — = =3 from the point P(2, -10,1), is :

The perpendicular distance, of the line
(1)6

(2) 5v2

(3)4v/3

(4) 3v/5

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 PQ R 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

Let P be the foot of the perpendicular from the point @ (10, —3, —1) on the line m—;g == Then the

area of the right angled triangle PQR, where R is the point (3, —2,1), is
(1)9y15

(2) v/30

(3) 8v15

(4) 3+/30

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

%6 = y%? = % Then the area (in sq. units) of AABC is:

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

Let the line passing through the points (—1, 2, 1) and parallel to the line %1 g "RatnC i intersect the line

3
xTH = y%B = % at the point P. Then the distance of P from the point Q(4, —5,1) is

()5
(2)5v5
(3)5v6

(4) 10
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Q15. Let P be the image of the point Q(7, —2,5) in the line L : %1 =— = i and R(5,p, q) be a point on L. Then
the square of the area of APQR is

y+3 2+5

Q16. The square of the distance of the point (%, %, 7) from the line 2% = L= = in the direction of the vector

3 5 7
i +47+ Tkis :

(1) 54
(2) 44
(3) 41
(4) 66

A ~ ~ — ~ ~ ~ ~ A ~
Q71 et =7 +2j +kand b =2i+7f +3k. LetL; : T =(—1+2j +k)+

~ " %
)\?,/\ € Rand L, : T = (] + k) 4+ 1 b, € R be two lines. If the line L3 passes through the

point of intersection of L1 and L , and is parallel to @ - b, then L3 passes through the point :
(1) (5,17,4)

) (2,8,5)

3)(8,26,12)

“4) (_1a _]-7 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
. o — — 1,7=2 79 .
r:1(r > 0). If O is the origin and (OQ - OA) — =|OP x OA|" = 10, then the value of r is :

(1) V7

(2) 14
3)3
47
Q19. Let P be the foot of the perpendicular from the point (1,2,2) on the line L : szl = %11 = Z;2 . Let the line

F=(—i+]— 2]2:) + A — ]+ l;:), A € R, intersect the line L at Q . Then 2(PQ)? is equal to :
(1) 25
)19
(3) 29

(4) 27
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Basic of Mathematics
1.(D)

uadratic Equation

‘

1. (4) 2.(3) 3.(4) 4.(117) 5.(1) 6.(2)

Complex Number

1.(2) 2. (4) 3.(31) 4.(4) 5.(2) 6.(2) 7. (1) 8.(2)
9. (1) 10. (10)

Sequences and Series

1.(1) 2. (474) 3.03) 4.(1) 5. (125) 6.(2) 7. (20) 8. (11132)
9.(4) 10. (2) 11.(2) 12. 2) 13. (4) 14. (2) 15. (4) 16. (2)

Permutation Combination

1.(3) 2.(3) 3.(4) 4. (64) 5.(4) 6. (1405) 7.(1) 8.(2)
9.(1) 10. (17280)

Binomial Theorem

1. (612) 2.(3) 3.03) 4.(1) 5.(2) 6.(1) 7.(1) 8.(4)
9.(2035) 10. (5) 11. (465)

Statistics

1. (8788) 2.(3) 3.03) 4.(1)

1. (1) 2.(2) 3.(4) 4.(1613) 5.(2) 6. (34) 7. (44) 8.(3)
9. (4) 10. (3)

|~}
&
®
e
ﬂ
=
o
=
S
=
=4
w

1.(1) 2.(3) 3.(1) 4.(1) 5.(4) 6. (1) 7.(3) 8.(4)
Probability

1.(3) 2.(2) 3.(1) 4.(2) 5.(4) 6.(2) 7.(2) 8.(2)
9.(4) 10. (1) 11. (1) 12. (3) 13. (1)

Sets and Relations

1.(2) 2.(2) 3.Q2) 4.(2) 5. (4) 6. (5120) 7.(2) 8. (4)
9.(3) 10. (2) 11. )

1.(2) 2.(392) 3.03) 4.(3) 5.(1) 6. (4) 7.(1) 8.(2)
9.(2) 10. 3) 11. 3) 12. (4) 13. (4) 14. (4)

Limits

1. (4) 2.(4) 3. (64) 4.(24) 5.(3) 6.(1)

Continuity and Differentiability

1. (4) 2.(1) 3.2) 4.(5) 5.(3) 6. (34)

Application of Derivatives

1.(2) 2.(2) 3.(30) 4.(1)
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Indefinite Integration

1.(2) 2. (16) 3.(2) 4.(2) 5.(1)

Definite Integration

1.(Q2) 2.(1) 3.(12) 4.(1) 5.(1) 6. (4) 7. (4) 8. (4)
9.(2) 10. (3) 11. (3) 12. (4) 13.(112)

Area Under Curves

1.(2) 2. (1) 3.(2) 4.(2) 5.(1) 6. (77) 7. (4) 8.(2)
9.(3) 10. (3) 11. (4) 12. (1)

Differential Equations

1. (1) 2. (4) 3.03) 4.(4) 5.(3) 6.(2) 7.(19) 8. (1)
9. (4) 10. (27) 11. (1) 12. (4)

Straight Lines

1.(4) 2.(4) 3.(145) 4.(2) 5.(3) 6.(3) 7.(3) 8.(4)
9.(1) 10. (3)

1.(4) 2.(3) 3.03) 4.(2) 5.(2)

1. (15) 2.(2) 3.03) 4.(3) 5.(2) 6.(14) 7.(2) 8. (1)
9.(4) 10. (1328)

Ellipse

1.(2) 2.(4) 3.03) 4.(1) 5.(2) 6.(1) 7. (54)

Hyperbola
1.(4) 2.(55) 3.03) 4.(3) 5.(19)

Trigonometric Ratios & Identities

1. (4) 2.(2) 3.(3) 4.(4)

Trigonometric Equations

1.3)

Inverse Trigonometric Functions

1. (14) 2.(2) 3.(2) 4.(1) 5.(5)

Vector Algebra

1.(1) 2.(1) 3.03) 4.(2) 5.(1) 6.(3) 7. (16) 8.(1)
9.(6) 10. (4) 11. (2) 12. (4)

Three Dimensional Geometry

1. (216) 2.(3) 3.Q2) 4.(1) 5.3) 6.(4) 7.(3) 8. (1)
9.(2) 10. (4) 11. (28) 12. (4) 13.2) 14.(2) 15.(957) 16. (4)
17.(3) 18. (4) 19. (4)
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Ql. e5(lnw)2+3 — XS
aQ = fnebme)*+3 — ppp8

= 5(1113()2 + 3 = 8/nx
(fnx = t)

=5t2-8+3=0
t1 +t2 =

o] oo ot| oo

In X1X9 =

X1X2 = 68/5

Chapter-wise Question Bank
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Q1.

(C))

Q2.

(©))

Q3.

C))

{907 — 9ax+ 2} {20 —Ta+3} =0
Ba—2)Ba—1)(a—3)(2a—1)=0

Consider % =a x>0

So, no. of solutions = 4

For:r:>E

- 2
2 +20—-3-4=0
224+22—-7=0

—24 2128
=—————=-1+2/2

Only 24/2 — 1 is acceptable root

For:1;<%

2’ —2z+3-4=0

-2z —-1=0

2+/4+4
2

x

=14+/2

Only 1 — /2 is acceptable

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

(a—5)2—8(15—3a) <0
a®+14a+25-120 < 0

a’ +14a — 95 <0

(a+19)(a—5)<0

a € (—19,5)

SL-19<e<b

x

Y = (P42 4+ (P22 4+ 187)

zeX
_4><5><9 18 x 19 x 37

6 * 6
=30+ 2109
= 2139

Chapter-wise Question Bank


admin
Rectangle


Quadratic Equation
JEE Main 2025 January

Q4.

a(b—c)z* +b(c—a)z +c(a—b) =0

1y €= lisroot .. otherrootis1l

Q5.

M

Q6.

2

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

= 2ac =15 (35—6> = 108

= ac = b4

at+c=15

a? + c® 4 2ac = 225

a? +c? =225 108 = 117

(@ —9z+11)" — (z— 4)(x —5) = 3
(2> — 9z +11)° — (2® — 9z + 20) = 3
Leta? — 9z +11=t¢

t2—(t+9)=3

=t*—t—-12=0

=t —4t+3t-12=0
=tt—4)+3(t—4)=0
=t=40r —3

2’ — 9z +11=4

2?2 —9z+7=0

Here, we will get irrational roots

2?2 — 9z +11 = —3

>~ 9z +14=0

2’ —Tr—22+14=0

=x=17,2

= Product of all rational roots = 14
22?4 (cosf)z —1 =10

—cosf
g+ By = 5
-1
op - By = =
2
cos” 0
of + B = (g + Bs)” — 2c009 +1
2
2 cos” 6
b+ 05 = (a4 )" - 20} = (5

B cos20+1 2_ 1
- 4 2

Maximum when cos @ =1

122
)

Chapter-wise Question Bank
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2
1 1
M=(-+1) - =

1
wrtbohh
16
Minimum when cos 8 = 0
1 1
— 1 e
272
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Q1. lo=1

@ |Z+% =1
z z
= |22+ (2)} =1
Letz=x2 41y

= ‘(:17+iy)2 + (z —z'y)z‘ =1
= [22% —2y%| = 1

> Ja? 17 = 5
:>m2—y2:%

and 2’ + 2 =1
Case I: 22 — 2 = %
Case II: 2% — y? = —%

=

> 4 points = 4 points

Hence, we get 8 complex number

Q2.
“4)

- AB = /100 = 10
|2~ =10-2-1=7
Q3. at+tB=a af=-b
(31) Ps = aP5 + bPy
454/Ti = a x 114/7i + b(—3/7)i
45=11a—3b
and

Chapter-wise Question Bank
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P5 = aP4 + bP3

11y/7i = a(—34/Ti) + b(—5+/Ti)
11=-3a—5b

a=3,b=-4

‘a4+ﬁ4’:\/(a4—,6’4)2+4a4ﬁ4

=4/ —63+4.4"
— /=63 1024 = /961 = 31
Q4. 8 —(3-2i)x—(21—-2)=0
@ (3 —2i) + /(3 —2i)? — 4(1)(—(2i — 2))
2(1)
(3—2i)++/9—4—121+8—8

2
—2ii\/—3—4i
—211\/ )2 + (2i)2 — 2(1)(2i)

o 2
3—2i+ (1 2i)
2
3—2i+1—-2i 3-—-2i—1+2i
2 > 4 2

=2—-2iorl+40i
Soay+ B6=2(1)+ (—2)(0) =2
Qs. [2=1
T T
@) arglz) =~ arg(z2) = 0, arg(z5) = =
z21=|lle T = — — 2
2 2
=140t
.
23=—=+—=
G

1—1

V2

1—12

2129 =

2923 =

(1+1)?

Z321 =

2129 + 2923 + 2321 = \/i—i—i(l — \/i)
|2152 + 2023 + 2351|2 =5— 2\/§
a=50=-2

2 2
oy +B° =29
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Q7.

1

Alz, =3 + 242i)

OA:|21|:\/3—|—82\/ﬁ

1 11
and OB = —|z1| = 4/ —

/3 3
AB? = OA? + OB —2-0A-03c0s%

11 11 /3

S [Py, pean\ A

3 /3 2

/11

1
Area of AABD = 7 -0A - OB-sin%
11

=15
Here OB = ABand /A = ‘%’f

AABD is an obtuse angled isosceles triangle.

sq. units

4

X—y=2

v

/

Let z=z + 1y

(z+iy)(1+1i)+ (z—iy)(1l—3) =4
zt+ixt+iy—y+r—iz—iy—y=4
20 — 2y =14

T—y=2

lz—3] <1

(x—3)2+9><1

Area of shaded region = ”'Tﬁ - % c1-1=

S
|
| =

Chapter-wise Question Bank
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Area of unshaded region inside the circle
—3r.1241.1.1=3 41
= ZT(' 1 + D) 1 1 = 1 + D)

. di (3 1)y _(z_1
.". difference ofarea_(4 + 2) (4 :

_ T
=I+1

Q8. Letz=z+iy=2z=a—1y

()

Q9.

)

3|z —i| = 1]2z + i
=3 (2 — (y+1)i = 22 + (1 - 29)|

_ 3\/:1:2 F(y+1)2 = \/(2w)2 +(1-2y)°

=9(z? +y +2y+1) =4a® + 4> — 4y +1

= bz + 5y + 22y +8=0

11
= Centre = (0,—?>

(0.0} (a, O)

Ho4)

Area of A

1 —11
= 3lal| 5

= ‘:11

= |a/=10

= a®>=100

222 —32—2i =0..(J)

2(z—§):3

As a, 8 are roots of (i)

i 3
a 2
1 9
dnad V5 mdt
=« " 21 )
1 9
2+ _ 7 .
=« 7 4+2z
Squaring both sides
1 81
4 YL martho .
4 1 49 )
=o' +—=—+9

ot 16

Chapter-wise Question Bank
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Chapter-wise Question Bank

Similarly, 8* + 3 =16 + 9
alf 4+ g1 4 o1l 4 gt
oot ) o 3)

49
_ 27 19
6

<a19 + 519 +all 4 ,611> 49
Re =

al5 + 15 ~ 16
alg +/819 +a11 +/811
Im =9

ald 4 B15

ot 4 B 4 Mt 4 gt ol 4 B9 4 Mt 4 gl
= 16 Re -lm
als 4+ g1 al5 4+ g1

:16><4—9><9
16

=441
Q10. a,b€I1,-3<a,b<3,a+b#0
(10) |z—a| :‘Z+b|

z+1 w w?
w z+ w? 1 2217
w? 1 zZ+w
z z z
=>|w z4? 1 =1
w? 1 z2+w
1 1 1
=>z|lw z+w? 1 |=1
w? 1 z+w
1 0 0
Sz +w? 0w 1-—w =1
w? 1—w? z2+w—w?
=d=1
= z=w,w’,1
Now
|1 —a| =|1+Db|

= 10 pairs
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Ql.(1) a=3

Q2.
(474)

Q3.3

1
Si =< (8 —54)
:>5S4:SS—S4
:>6S4288

4
:>6-5[2><3+(4—1)><d]

8
= [2x3+ (8- 1)d]

=12(6+3d) =4(6+74d)
=184+9d=6+7d
= d=-6

Soo = ?[2 X 3+ (20 — 1)(—6)]

—10[6 — 114]
— —1080

11
Si11 = 7(2& + 10d) = 88
a—+5d=28

3 1
CL—8—5><5—5
Roots are
T = +9d—1+9><3—14
L= Gy 2 2~
1 3 31

T11:a+10d:§+10><§:7
P 31 59
§=T10+T11=14+7:7

177
thona
q
§:T10XT11:7X31:217
q =651
q-—2p
=651 — 177
47

N

40
Si = 1030 = —-[2a + 39d] = 1030

103
= 2a+39d:7....(1)

12

= 2a+11d:%...(2)

Equation (1) - equation (2)

Chapter-wise Question Bank
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Q4. (1)

Q5.
(125)

Q6. (2)

tagnod 0874 &h
2 6
984 — 309 — 57
3
d=3
= ag=—1

S30 — S1o :2% [2a + 29d] — 3*[2a + 9d]
= 15[2a + 29d] — 5[2a + 9d]
= 5[6a + 87d — 2a — 9d]
= 5[4a + 78d]
= 5[—14 4 117]
=515
S3=3a+3d=>54
=a+d=18
Sop = 10(2a + 19 d)
= 10(36 + 17 d)
= 1600 < 10(36 + 17 d) < 1800

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

75<d 88
BAETIN ST

Common difference will be natural number
=d=8=a=10
= a;;1 =10+ 10 x 8 =90

No, of 3 digits = 999 — 99 = 900

No. of 3 digit numbers divisible by 2 \& 3 i.e. by 6

= =150
No. of 3 digit numbers divisible by 4 \& 9 i.e. by 36

900
25 = 25

.. No of 3 digit numbers divisible by 2&3 but not by 4&9

150 — 25 = 125
1 1 25
Tm = —, Tos = —,2 T, =1
257 % T 90 0; 3
1
T, = Dd = —....... 1
a+(m-1)d= (1)

1
Tys =a+24d=—
25 = a+ 20
2. 25 1] g, !
22 20 T T B0
also, 20 Sp5 = 20 - 2[2a+24d] =13 = d = =

500
1
from (1) Soff + 500

nsOtn

1
—%:> m = 20

Chapter-wise Question Bank
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Now,
5mY 2™ T,=1003.",, T, =126
Q7.  F[2a+ (n—1)6] = (n —2)180°
(20)  and an + 3n% — 3n = 3n(n — 2)180°...(1)
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)
s.on=20
Qs. Asai + as + aipo+ ...+ a0 + @224 = 2233 ...(1)
(11132) We know in arithmetic progression.
Sum of terms equidistant from ends is equal
.. from (1)

a1 + a2024 = a5 + a2020 = @10 + A2015 = - ..

203 pairs
== 203(a1%—aym4)=:2233

= a1+ au=11
2024

2024
Z a; = S2024 = [a1 + a2024]

2
Now i=1
= 1012(11)
=11132
Q9. (4) aj-as=28=a-ar* =28 =a’r* =28 ... (1)

as +ag =29 = ar + ar® = 29
:>ar(1+r2) =29

= (1+41%)° = (29 ... (2)
By Eq. (1) & (2)
r? B 28
1+72)2  29%29
T V28
= =r=,28
142 29
ralrt =28 = a® x (28) =28
1
=>a=—
/28
1
5 2
c.ag = ar’ = x (28)%/28 = 784
58 (28)
+(a+2d)r? + ...

Q10. S=a+(a+d)r
Q) Then § = = +

dr
m,w <1

Chapter-wise Question Bank
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Q11.

2

Q12.

()

Since,r:%anda:5,d:a
1
5 a._
T=—— ¢ —
Ty
=a==6
Tn:Sn_sn—l
1
= Tn:§(2n—1)(2n+1)(2n—|—3)
1 8
= =
T, (2n—1)(2n+1)(2n+ 3)
n n 1
li = lim 8
nhse & T, e z; (2n—1)(2n+ 1)(2n + 3)

.8 1 1
= Jlim 7> ((2n—1)(2n+ 1) (2n+1)(2n+3))

lim 2 1 ! + L ! +
= lim —_— ——
n—00 1.3 3.5 3.5 5.7

n 4 2 1 1
—4 n
(K +2)(K +3) K_1<K+2 K+3)

L[t 1
T ln+2 n+3

S —4 1 1
"o 3 n+3

S — 4 |~ L
2025 == 13 7 9028
675
Sao2s = 4 {m}

50752025 = 675

Chapter-wise Question Bank
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Q13. K46k +11k+5
lim
@) n—00 £ (k+3)!
n_ 1.3 2 a
h limzk +6k°+11k+6 -1
n—00 (k+3)!
n (k+1)(k+2)(k+3)—1
(k+3)!
n (k+1)(k+2)(k+3
Fopgeyukls #thond) ik G5 mathe
—00 (k+3)! (k+3)!

1 (5~ Geay)

(1 1 1 1 1 1 1 1

=t =t =+ =
1 1 1 10

5
172766 " 3
Q14. Letthe A.P. be
Q) a,a+2,a+2d,...,a+ (2k—1)d
Now,a+a+2d+a+4d+ ... +a+ (2k—2)d = 40
ka+2d+4d+ ...+ (2k — 2)d = 40
k—1

= ka + [2d + 2kd — 2d] = 40
:ka+Mk;Dd:4U(D
Anda+d+a+3d+...+a+ (2k—1)d=55
= ka + 2 (d+ 2kd — d) = 55

= ka+ k*d =55 ....Q2)

Also,a+ (2k—1)d —a =27

= (2k—1)d=2T=d= 5 ..(3)

From equation (1) and (2)

k’d — kd — k*d = —15

= d=1
k

From equation (3) and (4)
27 15
2%k—1 k
27Tk = 30k — 15
=3k=15
=k=5

1020 31 47T pl 4 5 gl

Chapter-wise Question Bank
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Chapter-wise Question Bank

@ismaghondo FZALINOMEo Bl
@ R DR erms

2025 1 2025 1 1
S = —_ \aa¥akdal=T: (il X
n—= n=1

(1 1 1 1 1 1

= (T‘E) * (5‘5) (m _M)
2025

~ 2026

1/2026. Sx025 = /2025 = 45

Given : g[—2p +(6—1)p] =45

9p — 45
p=>5
|A20—A15|:|—5+19X5‘—[—5+14X5]
:|90—65|
=5

Q16. ap = 0,a; :%

(2)

2ap12 = 5ant1 — 3a,
222 —5x +3=0=2=1,3/2

3 n
La, = Al" + B —
C.a + (2)

n=0 0=A4+B

o 1 3

A=-1
B=1
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Q1.(3) A,K,N,P,R, U

Q2.3

Al 51 =120
Kl.ooooooeeeeen. 512120
INJ 51 =120
Pl[A] ... 41 =24
P|[K] .... 41 =24
PIN] ............. 4 =24
PlRI[A] ......... 31=6
P|[R][K][A][N][U] =1
P|[R][K][A][U][N] =1
Total = 440

= 440" wordisPRKAUN
Group A | Group B

B G B G Ways

L L e e R R T
3 |12 |1 |2 |T7¢ 3¢, 8¢ 5
213 12 |7 |76 g

Total ways = 30.7Cy + 180.7Cy + 75.7C2 = 8925

Chapter-wise Question Bank
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Q3. (4) Casel 5...... 0
CaselIl 5......
5 1
5 3
6 0
6 1
6 2
7 0
7 1

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

Q4. Let the number be
(64) 2ab,a +b=13
= a,b € {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 bab,a + b = 10 = 9 numbers
For 6ab,a + b = 9 = 10 numbers
For 7ab,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

7!
1111133 = g8l 21

(i) number of numbers created using

7!
1111223 = =5 = 105

(ii1) number of numbers created using
7!

1112222 = = = 35

Total = 161

Qé. (1) Single letter is used, then no. of words = 5
(1405) (ii) Two distinct letters are used, then no. of words

°Cy x (2?—; x 2+ 3?—;,,) =10(30 + 20) = 500

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

°Cs x 2!g§2! = 900

Total no. of words = 1405
Q7.(1) ég MN........ Z

—————
12 13
Bongd@Commathog; |« =—r5ias
Selection of two Selection of two

leters before M leter after M
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Q8. (2) Total - when B; and B, are together
= 21(3!4!) — 2!1(3!(3!2!)) = 144

Q9. (1) DAUGHTER

Total words = 8 !

Chapter-wise Question Bank

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! 44! x 5! = 17280
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Q1. The general term of multinomial expansion is
(612) 6 vafo0t)\P (o)
alfiy! (1) 25 32

For terms to be rational 3 | fand 2 | v

Blv|a Term

0(o0|6 1

0[2]|4]| 15.3=145
042 153°=135
0|60 1.3=27
3(0(3] 20.2=40
312|1/60.2.3=360
6(0/0| 14=4

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

Q2. (1+az)
(3) n+4C4,n+4C5,n+406,—> AP.
= 9 % xn+405 W n+4C4 + n+406
= 4 x "0y = (n+4C4 + "+4C5) + (n+405 + n+406)

= 4 x MOy = MO B
(n+ 4)! (n+ 6)!
=4 x =
5!« (n—1)! 6! - n!
(n+6)(n+5)
6n

= n® + 11n + 30 = 24n
=1n?—13n+30=0

= n = 3,10( rejected )

. n # 10
.. Largest binomial coefficient in expansion of
(1+x)T

(n+4="7)
is coeff. of middle term
= 704 = 703 =35

=4 =
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Q3. A=%71Cy B=FTCy
(3) 22!171029 — 52n71011

(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
Q4. (:zr—i- w3—1>5+(w—\/w3—1)5
(1 5
— [5C'Om5+501:c4( m3—1) + . +5C5< :c3—1) ] +
{5003:5 — 50zt ( z — 1) + AN —1—_505( z° — 1)5]

=92 [x5 + 30, 2? (:1:3 — 1) Ry (:c3 — 1)2}

=10z" + 2025 + 22° — 202* — 2023 + 10z

Now

a=10,8=2,v=—20,6 = 10

Also,

10u + 2v = 18 w=1luv=4
—20u + 10v = 20
ut+v=>5

Qs. (1 + X)p(l — X)q = (pC() +PCix + p02X2 +.. ) (qCO —4Cix + quX2 + .. )
) coff of x =PCy9C; +PC19Cy =1

p—q=1
COff Of X2 = pCOq02 — pclqcl + p02q00 = —2
a(q—1) p(p—1)

q®>—q—2pq+p’—p=—4
l1-(p+q)=-4

p+q=5
p=3
q=2

SO p2 + q2 =13
Q6. Coefficient of
@ T, Trpe — GP
. (12Cr)2 i 1207‘_1 . 1207er1
= (1207')2 =12C,_1-2C1

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

2—K

12 1
Now for (31/4 + 4V 3) Ty = 2C,(4)KB3) T

for rational terms K = 0,12
sum of rational terms
— 1205040 . 33 4 120y, - 42 . 30
=27+4+256 =283 =¢q

S.p+q=283
Q7. General term = HCI{71/3}H_r (111/12)r
0)) ar

= ncr{7}T (11)1/12

For integral terms, r must be multiple of 12
sr=12kke W

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

Min value of n = 2184
Q8. 7' =7(7"%) =7(343)* = 7(345 — 2)*
@ 7P =23K, + 72"

Now 7.234 = 7.22. 232
=28 - (256)*
= 28(253 4 3)*
.28 x 81 = (23 + 5)(69 + 12)
23 K5 + 60
.. Remainder = 14
Q9. 1+ :11)11 =10y + 101z + M Cox? + - -+ Op ™

1 1
(2033) / 1+ z)"de = / (MCo+ " Crz + 1 Co2® + - + M Cyzat) da
0 0

1 1
(1 —CL‘)12 B 110 N 11011,2 - 1102:1? P 110111,12
R0 122 0z 2 3 12|,
212 1 C, O, Cu
2 —CO+7+?+"'+E...(1)

Now,
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0 0
/ (1+ m)lldm = / (1100 + U0 + M Cox® -+ + 11011$11) dx
-1 -1

0
(1+ )2

0
= Howe + "Cia® + " Coa’ 4. M
12 1 0 2 3 12
- -1
1 (&1 Cs
E — CO A T + T e
(1) = (2)
212 _ 9 Ci Cs
_ =92 | = 9
12 [ 5 T3 T ]
Cori1 _ githon 2047 -m
—~ 2r+2 12 12 n
= 2047 — 12 = 2035
10. 6
g) a=1+) (~1)"'"2Cy 13"
6 \/_1 2t—1
a = 1+Zl202r 1(T; 1= iota, let \/EIZX
r=1 1
1
a=1+ — (1201)( + 1203)(3 =+ .... 12011)(11)
V/3i
- 1 (1 + \/51)12 _ (1 _ \/51)12
V3i 2

(—2w2)12—(2w)12
=1+ f(f =1

so distance of (12,+/3) from z — /3y +1 =0 s
12341 _ ¢
2 =

Qll. 30 r2 (30Cr)2

(465) rz:

— 30C,_,

th Z <3l_r) ' r!(330i r)!

Ny 300r 30-r+1 31-r
'3(]Cr_1_ r 10

T
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30, (31 —1)30!

tl Z (r—1)!(30 — 1)!
30, (31 —r)29!
_302 (r—1)!1(30 —1)!
30
=30 (30 —r+1)*Cs,
r=1
30 30
=30 (Z(?)l — I‘)29030,r + Z 29030r)
r=1 r=1
=30 (29 x 2% + 2%) = 30(29 + 2)2*°
=15 x 31 x 2%
= 465 (2%)

o = 465


admin
Rectangle


Statistics
JEE Main 2025 January

Q1. 8+ (n—1)13 =320
n =25

no. of terms = 25
25
»x  8+21+...+320 5 (8+320)

mean = o5 oE
2

. 2 _ X 2
variance 0 = —— — ( mean )

8% +21% +....4320°
thohdge: gid moaft — (164)°

13

= 8788

N
gj medain = ¢ + <7f_F> x h
S —18
:12+< B >><6:14
= <7N_18> X6=2
12

N
7—18:4:> N=44

Q3. Meanx = 5.5
10

@ =Y x5 =55x10=55
i=1

10
= x =371
i=1

(in)mw = 55— (445)+ (6 +8) = 60

(Dox) =871 (4245 + (67 +8%) =430
2 2
Variance o2 = 25 (XX
10 10
, 430 60 >

(03 = —_— LA

10 10
o’ =43 — 36

=T

Chapter-wise Question Bank
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Q4.

0))

10

D (m—2)=30

=1

10
Z z; = 50
i=1

= Mean =5

. 4o
Variance =T="To — (z)
4 z;
4_ 2T —25
5 10

= )z =258

Now, 2.2 (@ — B)” = 98
10 10

> al—28) @ +108% =98
=1 =1

= 258 — 253(50) + 108% = 98
= 1082 — 1008 + 160 = 0
= B2 -108+16=0
=pB=8asf8>2
Now, as per the question
2(x1—1)+48,2(x2 — 1) + 45, .
Can be simplified as
2x1 + 30,2z5 + 30,...,2x10 + 30
@ =2(5)+30=40

4 16

2 2
:2 - —_ -
*-#(5) -3
Bu  8x40

o? 14
5

= 100

2($10—1)+4ﬁ

Chapter-wise Question Bank
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4a+3c=0
4d—|—3f—1 ..

S [ﬂ [ﬂ

20 +2c=1
S2d+2f=0 (2)

2g +1+2:=0
From equation (1) and (2) we get
d=1,f=-1
Sooagg =1
Q2. (V2" (V2)* (V2!
@ A=|(2° (vV2)' (V2
L(v2)' (V2" (v2)°
[ 2 22 4
A=12v2 4 4«/5]
| 4 4y2 8

/A wiaithop 1 V2 2
A2=22,2 2 22| |v2 2 2v2
2 22 4 o neqthond

=4 - - -
[(2+4+8) (2v2+4v2+8v2) (4+8+16)

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

a+ B2
Joa+ =168+ 56 =224

Q3. -rtr(A)=3and|A| =5
4)  Now, B =adj(adj(24)) = [24]* 2 - (24)

Chapter-wise Question Bank
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=23|A|- 24 =84
c.tr(B) = 8tr(A) =24
and |B| = |84| = 8% - % = 256
trace(B) + |B| = 24 + 256
= 280
Q4. ailp a2 ai3

(1613) | @21 a2 as3
a3y agy asg
No. of elements in S; : A = AT = 53 x 53

No. of elements in A = —AT =0
since no. zero in 5

No. of elements in S3 =

a1 + a2 +as3 = 0= (1,2,—-3) = 31
or
(1,1,-2) =3 = 12 x 5°
or
(-1,-1,2) =3

n(S;N S3) =12 x 5°
n(S;U S2U S3) =5%(1+12) —12x5°
= 5° x [13 x 5° — 12] = 125

a = 1613
Q5. 4 _ [2 —1]
) "
Now finding characteristic equation
‘2 A -1 _ 0
1 —-A

= 2= - (-1)Q)=-22+X+1=0
=S A -2 +1=0
=A-12%=0
=A=1
Since A satisfies (A —1)2 =0
A =1+ N where

N=A-1

v 7]
1 -1

N2=0

A™ = (I+N)™=I1+mN

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

= A™ =I1+2mN

Now putting in given condition

Chapter-wise Question Bank
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I+m*N+I+mN=3—A°

=[5 ]
-1 2

A= (AN =T+ (-6)N
Putting in (i)
(m?>+m)N=1I-(I—-6N)
(m2 +m) N = 6N
Since N # 0
=m’+m=6
=m’+m—-6=0
=(m-2)(m+3)=0
=>m=2,—3
Number of elements in S is 2
Q6. AsAadjA =|A|l,det(AA) = A"det A
(34) det(3adj(—6adj(34))) = 3’ det(adj(—6adj(34)))
= 3%(—6adj(34))?
= 3(-6)°}34]"
—_ 3926 . 312 . (_2)4
_ 321, 910
Now comparing with given condition
gmtngmn _ 910 21
m+n=10,mn = 21
= m="7n=3(m>n)
dm +2n =28+ 6 = 34

Chapter-wise Question Bank
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Q7. X'AX=0

44) ap az ag x
(xyz) | b1 by by | |y | =0
| C1 Co C3 z

[a1z + a2y + asgz

(zyz) |bix + by + b3z | =0

| C1T + CoY + C32

z (a1 + a2y + a3z) + y (bix + bay + b32)
+ z(c1z + coy + ¢c32)

a; = O,b2 =0,c3=0

as + by =0,a3+c :0,b3—|—62 =0

A = skew symmetric matrix

0 xT Y 1 1
A=|—2z 0 z|;A]1]|=
-y —2z 0 1 =5
0 T Yy 1 1
= |-z 0 =z 1| =
-y —z 0 -5
z+y=1
—z+2z=4
y+2z2=>5
0 T y 1 1
—x 0 =z 21 =1 4
-y —z 0 1 —8

2z 4+y=0 z=-1
—x4+z=4 y=2
—y—2z=-8 z=3

0 -1 2
A=|1 0 3
—2 -3 0
2 -2 4
24+0)=|2 2 6
—2 —6 2
2(A+1) =120

= det(adj(24 + 1))
=120" = 29.3%.5?
a=6,=2,7v=2
Hence o + 82 +~2 =62 +22 + 22 = 44

Chapter-wise Question Bank
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QS.
3

Q.
C))

Q10.

(®))

11
A=

2
Cy = Zalk ‘A =an A +ap A =|A] = 9
k=1

2
Ci2 = Zalk‘A2k =0
k=1

2
Co = Za2k'A1k =0
k=1

2
Co = Za2k'A2k =|A| = 5>
=1
11/2 0
C= /
0 11/2
121
=7
8|C| = 242

[A(as(a) aai(5)) h
Bl (adj ( A’l) + adj (B*l)) A

B adj( A*I)A*1 +B! (adj( B’l)) A!

B |A'I+|B 1A
B! AL
—_— + p L
| Al B
adjB adj

i -
[BIIA] ~ [A[B]

i} TAIB| (adjB +adjA)

p_ {cose —sinﬁ}
sinf@ cos@

PP =1

B = PAPT
Pre multiply by PT ( Given)
PT B = PTPAPT = APT
Now post multiply by P
PTBP = APTP = A

So A= PTBP P' BP

|
|

A? = PT B2p

11

Similarly A = PTBYP =C

11

Chapter-wise Question Bank
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1
A=| V2 (Given)
0 1
1
= A= |2 V22
0 1
. . . 1 10
Similarly check A2 and so on since C' = A® = Sum of diagonal elements of C is (E) +1
- 1 33 m
32 7 32 n

g cd(m,n) = 1( Given )
= m-+n =65
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Q1.

0))

Q2.

(&)

Q3.

0))

2 2

1+sin“z cos” x 4sindx
sin’ z 1+ cos?x 4sin4zx |,z E€R
sin’ z cos? 1+ 4sindzx
Ry — Ry — Ri&R; — R; — R,
1+4sin’z cos?z 4sindx
f(z) -1 1 0

-1 0 1
Expand about R, use get
f(z) =2+ 4sindx
.. M = max value of f(x) = 6
M = min value of f(z) = —2
S M- M = 1280

1 1 1|
D=|1 2 5‘20
1 5 A
A=17
|1 1 6]
D,=|1 2 9|#0
1 5 p
p# 18
a+ L 1 b
lim, .o a 1+Sh;z b = A+ pa + vb
) @ 1 b+ EE|
Atlimz — 0,
la+1 1 b |
flx)=] a 1+1 b ‘:A+ua+vb
a 1 b+1
R1—>R1—R2
R2—>R2—R3
1 -1 0 |
0 1 1 |=A+pa+vd
a 1 b+1
Cz—>Cl—Cz
1 0 0 |
0 1 -1 | =X+ pa+vdb
a a+1 b+1

a+b+2=A+pa+uvdb
A=2,u=1 wv=1
A+pt+v)=2+1+1)%*=16

Chapter-wise Question Bank
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Q4. The given equations are
Q) z+y+2z=6
2c+3y+az=a+1
—x — 3y + bz = 2b, where a,b,c R
For infinite many solutions:
D=D,=Dy=D3;=0

1 1 2
D=2 3 a|=2a+b-6
-1 -3 b
6 1 2
Di=|a+1 3 al=12a +5b+ab—6
26 -3 b
1 6 2
D;=]|2 a+1 a|=-4a—3b—ab+2
-1 26 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 -1z +(A-4)y+Az=5
) A+ A-—1Dy+A—4)z=7
A+Dz+A+2)y—(A+2)z=9
For infinitely many solutions
A—-1 A—4 A
D=| A A-1 AX—4 =0
A+1 A+2 —(A+2)

(A—3)2A+1) =0
5 A—4 A
De=|7 A—=1 A—4 |=0
19 A+2 —(A+2)]
2(3 - A)(23 —2X) =0
A=3

A4 A=9+3=12

Chapter-wise Question Bank
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Q6. 2z —y+z=4

1) 5 + Ay + 3z =12
100z — 47y + pz = 212
Arx=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 pu
= 2(—2p + 141) + 1(5p — 300) + 1(—235 +200) = 0
= pu=2>53
pu— 2\ =53 —2(—2) =57
Q7. 1 2 -3
3) A=|2 X 5 |=0=A+42X—-4u+107=0
14 3 pu
2 2 -3
Ar=|5 X 5 [=0=2\+99\ —10u+255=0
33 3
1 2 =3
Ay=|2 5 5 |=0=p=13
14 33 pu
Also, A = —1
Hence, \+ p =13 —-1=12
QSs. 1 1 1
(4) A=|1 2 4]=1(20—-16)—-1(10—4)+1(4—2)
1 4 10
=4-6+2=0

For infinite solutions
An s Ay =A,=0
m?—3x+2=0

m=1,2

a=1,8=2
10 10 10

Z (no‘ +n5> = an +Zn2
n=1 n=1 n=1
10(11) 10(11)(21)

=T 7 6

= 554 385

=440
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Ql. A= [ay]2x2 and entries are 0 or 1.
3 .|ab
“le d
=ad—bc=0
Case:ad =bc=1
a=b=c=d=1
Casell: ad =bc =0
a=0,d=0 b=0,c=0
a=0,d=1 b=0,c=1
a=1,d=0 b=1c=0
.. Total 10 cases when matrix is non invertible Total possible matrix = 2% = 16

=0

Required probability of invertible

Q2. Letky =4M + 11,7 € {0, 1,2, 3}
Q2) ky=4X2+712

@) + (@) = ()" + ()"

()" e{1,:,-1,—i}

1, -1
Zero = 1,(—1) pair = ,Z’ ) at
—1,+1
-1, 1
i, (—1) pair
Z babilit 1 1
ero probability = —— = —
P e TR To
. 1 3
Probability (non-zero) =1 — 1-1
Q3. A,EEGRDN
. __ favourable case
(when A \& E are in order)
Total case = 6 !
Favourable case = 9Cy.4 !
(154
T (30)4!
Probablity when not in order = 1 — % = %

Q4. Bag contains 4 white and 6 black balls
(2) A first ball selected is black
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B : Second ball is also black
6 5

X9 30
P<£>: 0709

B 2P tleon s | 24 4930
10 > 9 + 10 X 9
30 5
I T N
m+n=5+9=14
Qs. X Pi
@ | nuu 0 1
8
7T 0 1
8
HHT 1 1
8
HTH 1 1
8
THH 0 1
a
TTH 0 1
)
THT 1 1
8
HTT 1 1
a

athiondo WA
2 4 4
1 1
64(ﬂ+a2)—64[5+ﬂ
3
=64 x — =14
6><4 8

Q6. a = number or dice 1
(2) b = number on dice 2

(a,0) = (1,3),(3,1),(2,2),(2,3),(3,2), (1,4), (4, 1)
Required probability

2,2, 1 1
~ 676 6 6
18 1

36 2

—|—2><2—|—1><2—|—2><1+1><2
6 6 6 6 6 6 6 6

o | o

+2><
6
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Q7. |
(2)

Total = '6C,

Required ways = Total — (adjacent square)
~ 16C

=160,—

[3 pair in vertical \ & horizontal for

each row and column)]

=160y —[3x4+3x4]

= 96

4
Probability = 96 =%

120

Q8. Forsum'5'— (1,4),(2,3),(3,2)

@ (41)=P4) =3
Forsum'8'— (2,6),(3,5),(4,4)
Forsum'5'— (1,4),(2,3),(3,2)
(4,1) = P(4) =
Forsum'8'— (2,6),(3,5),(4,4)

@a@mimm:%

32 = 31
e ,P(B) = v |
P(A wins ) =P(A) + P(A )P(Bi)P(A)
+ P(A)P(B)P(A)P(B)P(4) +
_ P(4) 9
" 1-P(A)PB) 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|BP(EB|A) = o
P(ANB) P(ANB) 1
P(B) | P(A) 12
= P(A)P(B) =12(0.1)
=0.12

P(A) =
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Also, P(A| B)+ P(B| 4) = L

—~P(AN B) LJF%A)) _ T

T-PAUE)
1-0.1 0.9
hohsq(0lZZ 0pthang
Q10.Bag 1 — 4w, 5B
(1) Bag2 — nw,3B

(I) — Transferred ball is white P(w) = 2 . %

n-+4
(IT) — Transferred ball is black P(w) = % . nL+4
dn 44 5n 29
0n+36  9n136 45
In +4 _ ﬁ 6
In+36 45
Ql11. E; : BagB, is selected
a B By B;

6W4B 4W6B 5W5B
E, : bag B, is selected
FEs : BagBs is selected
A : Drawn ball is white

We have to find P (E—j:)

A
- (Ez) B P(E2)P(E_2)
1 rmir(g)erteie () e (z)
1 4
_ ERART
1 6 1 4 1 5
3 X103 XT3 Xy
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Q2. =z |01
G |P@) ||| w

3 3
=1X —41x — =0
6 T 1*1e =0
6 3
16 8
Q13. There are 3 bad oranges and 7 good oranges. .. X = number of bad oranges drawn.
1) X 0 1 2
) G, ic, = 'C, *C,
10 Gz '1D|:::2 10 Cz
.". Variance
7
:02.£+12. 3x7 492 3
100, 100, 100,
37 ® Bz
— <0+1 g, +2 1002)
28
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Q1.

2

Q2.

2

Q3.

()

Q4.

2

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

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

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

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

Ans. (5)

A=1{1,2,3,4}

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 x)

= Reflexive

sec’ z — tan’ y=1

= 1+tan’z +1—sec’y=1

= sec’y —tan’z =1

= symmetric

sec’z —tan’y =1

sec’ Yy — tan?z =1
Adding both

= sec2w—tan2y+sec2y—tan2z: 1+1
sec’z +1—tan’z =2

sec’z —tan?z =1

= Transitive
hence equivalence releation
A={1,2,...,10}

m
B {; =m,n € A;m < n,gcd(m,n) = 1}

n(B)

= (1)
s {13}
it {13)
sy {10.48)

Chapter-wise Question Bank
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he 1 5
n=6 {35}

n_7 [lL23 4556
he () eaYeidiYeYs

n(B) =31

Q5. A={(my) eRxR:[z+yl =3}

) and B = {(z,y) e Rx R : |z| + |y| <3}
C={(z,y) e ANB:z=00ry=0}

R
(0, 3)

A N B will have only common points lying on the line PQ and RS
Now, C = {(-3,0),(3,0),(0,3),(0,-3)}
Z(%y)ecm—l—yl =3+3+3+3=12

Q6. Let 2 —
(5120) , _ {

=10x (*Co+°C1 +°Co +°C5+ ... +°Cy)
=10 x 2

=10 x 512 = 5120

Q7. A:log,, |sinx|+ log,, |cosx| =2

Q) = log,,(|sinx - cosx|) = 2

8
= |sin2x| = Y
T

N\

O /2 e

Number of solution 4
B:let \x=t<2
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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

again let \/x =t > 2

thent? — 4t — 3t +6 +6 =0
=t2 - Tt+12=0

=t=3,4

x=09,16

Total number of solutions

n(AUB)=4+4=38
Q8. S5={0,1,2,3...... }

C)) log, y = log, (—)

()

v

Required
1 2 3
2 2 2 1 5
Sum:l‘i‘(g)‘F(g)‘i—(g)—F ..... - = T,
Q9. Risreflexive = R have (1,1),(2,2), (3, 3)
3) R is transitive
(1,2),(23) e R .(1,3)eR

R ={(1,1),(2,2),(3,3),(1,2),(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
Q10. Reflexive : (a1,b) R(a1,b1) = by =b1  True
) Symmetric: (ay,b;) R(ay,by) = by = by } .
(a2,b2) R(a1,b1) = by =b;
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QIl.

2

Transitive : (al, bl) R (a2, b2) = bl = b2
& (az,b2) R (a3, b3) b2 = b3
= (Cbl,bl) R(Cbg. b3) = True }bl = b3

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

For statement —II = y = b so False

For reflexive (z,z) € R,z € Z

=z +x =2z — even

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

= y+x — even

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

(y,2) e R=y+2z— even

x+ 2y + z — even

= T + ziseven

= (z,2) €R

= R is an equivalence relation.

Chapter-wise Question Bank
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Q1.

2

Q2.
(392)

Q3.

&)

as f(z) is a polynomial of degree two let it be

f(z)=az? +bz+c (a#0)

on satisfying given conditions we get

C=1&a = *1

hence f(z) =1 + 2

also range € (—oo, 1] hence

f(z) =1—2?

now f(k) = —2k

1-k= -2k -k -2k—-1=0

let roots of this equation be a& /3 then a? + 8% = (a + ) — 2a8

=4-2(-1)=6
HONO
ways to connect \

one of 99 can have 1100 Car;ljhavle
{1,2,...98}tol Image 1 or 0 HAgCYOF

392 Ans.

f(z) =sec(2[z] +1)

=2Mz]+1>1 or2[z]+1< -1
=2[z] >0 or2[z] < —2
=[z] >0 or[z] < -1
x>0 orx <0

Domain of f(z) is (—o0, 00)

Chapter-wise Question Bank
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Q4. fi(z) =log,(18x — z? — 7)

@3 .. 18x—22-T77T>0
z? — 182 + 77 < 0
z e (7,11)
a=T706=11
21> + 3z — 2)
z) =lo _
fo(=) g(gg_l)( 2237 _4
22 -2
r>lz-14125 13272 4
x?2—3x—4
22 —1)(z+ 2
x>1,z#2, ( ) )
(z—4)(z+1)
x>1, x+2,
+ - + -
l l l l
1 1 1 1
e L1 1 4
2
z € (4,00)
=4
o2+ B4+ =494121 + 16
= 186
Qs. f(z) =6+ 16cosz - cos(l — (L‘)
3
¢y
v .
cos(g + :r) -sin 3z - cos 6z
f(z) =6+ 4cos3x - sin3x - cos bz
f(z) =6 +sinl2z
Range of f(z) = [5,7]
[a’ B] = [5’7]
.. Distance of point from 3z + 4y + 12 =10
135 +4.7+12
V3% 442
= 11 units
4 3 2
6. al = —2x°+3x —2m+2)
Q6. f(g(x)) = (T eet
@) Since2s?2—2z+1>0 VzeR-(=2)2—4(2) <0
Consider

zt — 2% + 322 — 22 + 2

= (ac4—2ac3—|—a:2) + (m2—2m—|—1) + (1—}—3:2)
=2’z -1+ (z- 1)+ (z>+1) >0Vz € R
= g(z) > 0Vz € R

= In f((2)), f(z) > OVz € R

= = € R is domain

Chapter-wise Question Bank
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Q7.

0))

QS.

2

Q9.

2

A={1,2,3,4}
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 x3x3 x3 =281
.. Total number of many one functions 1 ¢ f(A)
=232 —-81
=151
as f(x) 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=235
f(3) =54 — 135+ 108 + 7 = 34
f0)="17
hence range € [7,35] = A

also for range of g(z)

1
g(w)zl—me[o,l):B
s=1{0,7,8,....35} hence n(s) = 30

42% 4+ 16
f@) = — "
2.2 416.2" 4 32
2 (27 + 4)
f@) = -
2°7 + 8.2 + 16
2
2$
4—-—z2)= ——

w2

p)

2,

=

o

=

<

1

~
N
| )
©
~_

+

kh
VR

30 2
f(1_5) =f2)= 24

=8 29><1—i—1
2 4

Ans. 118

Chapter-wise Question Bank
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Q10. 22 + 3z + 2 = min{|z — 3|, |z + 2|}

(©))

QIl.

(©))

+1_ +32
tathaénad, /A2

-3 -1
= Parabola vertex (T’T)

= By graph 2 solution possible

f(w)—6f<i> =§—;..(1)

T 3z

B 1 5 1

1 1 1
lim |— — — —2z+ = | =
=>a=3

1
,8+2ﬂ:3+2><§:4

¥ o= | =3

Chapter-wise Question Bank
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Q12 4, — 2°
4) (@) 2" +4/2
T 21—w
f(z) + f(1-z) 2p+¢§+2kz+¢§
2 2 _2+v2 _

[ 2%4—81\/5+ 2422 2"+ /2

Now, Zf<8—k2> :f<8—12> +f<8—22) hongeo, +f<§—;>
() et (D)t 2 e (1)

(D) et )] (D) o (- )] toeaes 42 (22)
+

21/2
(1 1+....+1)40t1mes +W
81
40+ — = —
+ 2 2
22x _ 1
@) 2% 11
22X + 1
2
f'(x) = ———" 2.2 .1n2i.e always + ve
(2% +1)
SO (:1:) is T functlon
f(—o00) =

(00) Fd
s f(x) € (—1,1) # co-domain
so function is one-one but not onto
Q14. Puty=0
) f(xz) = f(0) + f(z) +1-0

50) = 1
F(0)=0+0+b

=b=-1
F(1+1) = F(1) + ) 14 2

7
£0) = F(=1) + (1) + =

~1=(2+3a)+ (Zfi) (1) + b+ (2 + 3a)

a+2 9
b+ =
a—1+ +7

+


admin
Rectangle
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9
—1:4—1—60,—2—1-7

9
—1=2+—+6a
7

if(i):_;<5x66xll>_%(5;6)_5

_ 675
28
5

> £(6)

i—1

= 28 =675
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Ql. lim cosec(\/2 cos’z + 3cosz — y/cos’ z + sinz + 4)
z—0
)
lim
20 (\/2cos2w + 3cosx + v/cos?z + sinzx —|—4)

cosecx (cosZm—i—Bcosw —sinz — 4)

1 (cos?z + 3cosz — 4) —sinz
lim —
z—0 SIN T (\/2COSZ:E+3COS$—|—\/COS2$+Sin$+4)

] (cos® +4) (cosz — 1) —sinz
lim
220 ging (\/2cos2 z+3cosx + Vcos’z +sinz + 4)

. 2 .
—2sin” £ (cosz +4) — 2sin Scos T
lim

z=0 2sin%cos%<\/2cos2x+3cosm+\/0052m+sinw+4>

— (sinx (cosz + 4) + cos %)

lim
Pt cos%(\/Qcos%c +3cosx + v/cos2z + sinx +4)

1
(- 532)) e

2B

o a9
WhereL_hmx<<1_e>< 11{)—1)
s—im (+5)x(3- 2= (59))

J.a=¢€
Atho 1—exh§§ox(1 1+x>

X
=L= li
1—exggox—0—1
L= -1
1—e
LL— e
T l-—e
e e
a=el~ = loga = 1
e
Required value = 2 Gy

Chapter-wise Question Bank
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Q3 o 141} ,
(64)§—exp<1§%?</0 (3a:+5)d:c—1)>
1

1 8t+1 o 5t+1
— ofp lim—<— _ 1))
50 t \ 3(t+1)
1 8t+1 _ 5t+1 —3t—3
lim —
t—0 t 3(t + 1)
(8

1 1n8 — 5" In5 — 3
3(t+1)
ory

)
8\ %3 « ln(i—z)
<3> I R

= —= -1
5e xp
(8 Mo e\ 8.\ 64 8\Y?
5 5 \5° ~ \53.52 5 \5
=>a=64
1 2 1 22 92
Q4 iy (a:({—]Jr[—]Jr ..... +[£D—w2<[—}+[—}+[—]>>z1
24) z—07" T x x 2 72 72
(1+24..... +p)— (P+2°+...9%) >1
1
plp+1)  9.10.19 o
2 6

p(p+1) > 572
Least natural value of p is 24
Qs. (222 — 3z + 5) (3z — 1)*/2
lim

(®) *7° (322 4 bz +4) /(3 + 2)*

z? (2—%-1—%) (32())% (1—

ol

gl-

NTEC
NTE

)
(1+3)

T
1\?2 i ~1 q)xz -1
lim (1 - = ehmH"’(1 32 1)X2 —e’

B 5, 4
fhone? (3 2 rh §> (3z)

gl

T—00 3z
2 i ( l_) z
lim <1+— = e\ l)s
T—00 3z
1
= es3
=
6
So,2x & =2y L 2
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Q6. tan(z/2"") + tan®(z/2")
f(z) = lim
1 Froo 1 — tan?(z/2""")
tan( 2;{/‘#1 )
= lim ————
T—00 COS(%)
sin(z/2"*1)

= lim

T—00 T T
COS(F) COS(?)

= lim

Tr—r00
cos| =) cos| &
gr+1 7

From condition given question

Ctim S [an () — ¢ L ) =¢
.. nLI{.lo an 27. — tan 27‘+1 = tanxr
r=0

) et — etanw
lim [ ————
z—0 \ T — tanx

r—tanx
= lim e**"? (e——l)

z—0 r —tanz
r—tanx
1 ] e -1
= lim "**? lim | —————
z—0 z—0 r —tanx

emfl
= 1.1 ( lim = 1)
z—0 X

=1

Chapter-wise Question Bank
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JEE Main 2025 January

2
QL. 1im = {sin(k; + 1)x + sin(ky — 1)x} =4
X

(4) z—0"
= 2(k +1)+2(ky—1) =4

=k +kys =2
2 2+k
= lim —In +ax =4
x—0T X 2+k2X
(kl—kg)x>

2 + kox

1
= lim —ln(1+

x—0" X

ki — ko |

2

=k —ky =4
.'.k1:3,k2:—1
kK2 +ki=9+1=10

Q2. - f(z+y) = f(z) - f(y) + f(=) - f(y),Vz,y € R ...

(1) And f(0) =1 ....(i1)
Now replace x by zero and y by zero we get
£(0) = £(0)£(0) + £(0)£(0)
1= £(0) + £(0)
£1(0) = % .. (4id)
Now replace y by zero in equation (i), we get
f(z) = 5f(z) + f'(=)
or, 3 f(z) = f'(2)
1

then o 3
hence In [f(z)| = 5 +¢
Putz =0,wegetc=0
In|f(z)| = 3
Then 0% In(f(n) = (4 + 2 + 2 +...+ 1)
= 2% = 2525
Q3.
(2

fle)=[z]+|z—2,-2<2<3 =

(i)

.

S

Chapter-wise Question Bank

—z,—2<z<-1 *
1—2z,-1<z<0

Lflzr)=¢2—-2,0<z<1
33—z, 1 <x<?2
z,2< <3

=1
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It is clearly discontinues at 4 points and nondifferentiable at 4 points.

m+n=2_8
Q4. 3z : z <0
5) fz) = .min{1+a:,w} ; 0<z<1
min{2 +z,x4+2} ; 1<z <2
5 ; z>2
54 —
4 femm=- 7?
)
i 1
f i
24+
L
1"{;*.: i
I .
1 1
y 1 2 3 4
3z ; <0 y=3x
T ; 0<ax<1
@) = z+2 ; 1<z<?2
L 5 ; x> 2

Not continuous atx € {1,2} = a =2
Not diff. atz € {0,1,2} = 8=3a+8=5
Q5. f(z) = (¢° + 1) |2* — az + 2| + cos |z|
(3) Notice that cos(—x) = cos x = cos || which means cos |z| is differentiable
everywhere inz € R
= f(x) can be non differentiable where 'xZ —azx + 2‘
=0
X=a=2

=z2—ar+2=0

=4—-2a+2=0=a=3
= (22-32x4+2)=0 = z=1,2
B=1
distance of (a, §) from line
12z + 5y + 10 = 0
202450 +10] 39
13 13
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Q6. f(z) is continuous and differentiable
(34)

TN (1.8
at z = 1, LHL = RHL, LHD = RHD / \
O 2 N( Ya) .
—3a—2=a"+b,—6a=0> 5 a20) 7 2 _._J_.:I\M\
a=2b=-12

—622 -2, <1
f(w)_{ 4—-12z, z>1

1 2
Area = / (—62® — 2 +20) dz + / (4 — 12z + 20)dzx
V3 1

=16+ 124/3+6 =22 +12,/3
a+p=34
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Ql.
2)
4
vV = —7'('1'3
3
dv ot dr
a
81 =4 X .
= r —_—
T 4
r? =81
r=9

surface area of chocolate = 47r(r — 1)? = 2567

2
Q2. f'(x) = —2x+a>0

@) ) X —_2
f (X) = m —-2<0
f'(x)
£(3) > 0
2—6+a>0
a>4
Amin — 4
g(x) = (x — 1)’(x +2 —a)”
g(x) = (x — 1)*(x — 2)°

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

<< (57)

8
100(a +b —c) = 100 (4—!—3 —2) = 360

Chapter-wise Question Bank
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Q3. 5z° — 15z —a =0
30) f(z) = 5% — 15z
f(z) = 1522 — 15 = 15(z — 1)(z + 1)

¢ 10
/—lr y =f(x)

1
10t y =f(x)
a € (—10,10)
a=-10,=10
B —2a =10+ 20 = 30
Q4. Ay
ey :
L (0.73)
: 4 5 °
1— 2z, z< -1 x=1 =2 (9 ]
$(7—-2z), —1<z<2 27 7
f(z) = 1
5(7—1—21:) 0<z<2

11
E(m —4)(z—5), =>2

.". Local minimum values at A& B
11

7

3 72

N 168 — 11 N 157
72 72



admin
Rectangle
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JEE Main 2025 January

Q1. I(:E) :/ 161lx 15
2) (:IZ — 11)§($ + 15)E
r—11 26

= der = dt
z+15 ~ 2 4%

(z +5)

Put
1 1 t2/13

I(z) = — / a _ 1.

26 $11/13 26 2/13

2/13
1/x-—11
I(x) = =
() 4(x+15) +C
2/13 2/13
1/26 1/13
137) —124) = — (=) -~ 2(=2
4 \ 52 4\ 39
1 1
92/13 B 32/13

hathgng 1
T4\ 4y gl/13

1
4

b=4,c=9

3(b+4c) =39
Q2 2 +5x+9=A(x>+x+1) +B(2x+1)+C
16) p 9 =2 ¢ 1

2 2
2x+1

3 11 dx
2/\/X2—I—X—I—1dx—|—— —dx+—/—
2 vVxZ+x+1 2 vx2+x+1

2 L) (2 2dx+3 Frxtlt— dx
f+3) (%) S e

2 2

1
X+ 3 3 1
2< 2 Jx +x+1+§1n<x+—+ x +x+1>) +3¢/xX+x+1

2 2

11 1
+7£n<x+§+ x2+x+1)—|—C
B
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Chapter-wise Question Bank

Q3. o N 1-v1—22+
d [ x-sin Csin-la
® |\ T

T 1
V1i—z2 /1-— 22

sin"'z T

+
(1—z2)%? 1-a?

Hence, I = /ez (f(x) + f'(z)) do
=e"- f(z)+C

. 1
z-sin "z
I=€—+C=g(zx)+C
V1— 22
A |
zefsin " T [e
= g(z) = —— and ¢g(1/2) = —,/ =
o) = THE and o(1/2) = /2
Q4. /:1:3sin:z:d:1::—mgcosw—i-/?)wzcoswdx
()

= —z3cosz + 3z%sinz — /63: sin zdx

= —z3cosz + 3x’sinz + 6z cosz — 6sinz + ¢

So g(z) = —2® cosz + 3z’ sinz + 6z cosx — 6sinz

T 32
B
g(z) 4

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

BN A
8\2)7 8
8(g(5)+¢(5)) =" +6n* 48
2 2
Soa+pB—v=255
Q5. Putz'/* =t = dzx = 4t3dt

3 2
(1) 4t°dt A / t“—1 1
/t(t+1) G i)

21/2
flz)=4|— — a4+ |zt + 1| +C
f(0) =—6
=C=-6

= f(1) =4(log. 2 -2)
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Chapter-wise Question Bank

Q1. I:/%<sin9+<'3059>d9
Q) 0 9 — 16sin 20
Take sinf —cosf =t
(cos @ + sinf)df = dt
(sinf — cos §)? = t*
= sin20 =1 — ¢’
0=0—-t=-1

™
0=——>t=0
4—>

0
I:/ dt
» 9+16(1—t2)

1 (%4t 16 P

~ 16 /.,2516
0

171 i
-1 [ﬁl‘)gfﬁt] B

1
1
40 [0 + Oge ]

log, 9

40
801 = 2log, 9

801 = 4log, 3

2
/ xF'(x)dx = 6
0

Q2.
0y

= xF(x) (2] = /0 f(x)dx =6
—2F(2) - /2 xF(x)dx = 6] £(2) = 2 F(2) = 2]
0

/2 xF(x)dx = —2...(1)
fthoy

= F(x)dx = —2...(2)

Also

[ a2 F"(2)dz = 2?F'(2)|; — 2 [ &' F'(z)dz = 40
:4F’(2)—2><6—40

F'(2) =13

S F(2) + /ZF(ac) =13=2=11

Q3 Let1=24 [ (sinf4z — 5[ + [2sina]) do .0
(12 det+E < Z

12 48
Now ’4:1: - 1‘ =
12 _ . > T
dz 12 T2 48
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.. from (i)

T

i 1
I= 24/0 i —sin<4ac— %)dmﬁL/7r sin(4a:— 1—7;)

48

+/6[2sinw]dm+/4[2sinm]dw
0 o

T T
I =24 0 TS/l
4 4 +4 6
1 O ¢
I=24(=)+IX_I
(2)+4 6
I =27+ 12 =27+ a (from above)
a=12
4. = 2 8t +15
2 f(m):/ —+dt,:r:€R
) 0 et
zt — 822+ 15
fo) = T2 ) =0
2 x (22 —5) (z* -3
@9y |

2
e]?

= 2@ +VB)(z ~ VB)(@+ V(= —v3) =0

By using wavy curve method

e ® 0 ® o @

T
52 o 3 5

Number of local maximum = 2

Number of local minimum = 3

Qs. / "if(t)dt = 2 f(z)

@
=  zf(z) =2zf(z) + 22 f'(z)
= ot f/(@) = ~af(@)

ot ==

/ fg)x;m - [
=1l f(z) = B PG

f2)=3=mn3=-In2+C
C=1In6

= @) =2 = f6) =1
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Q6. g(z) =x>+27/3

(C))

Q7.

(C))

7
g (z) =2z + §x4/3

> (“ g’“) — 2(15) + ;(15(216)>

f'(z) =z (22 — 9z + 20) ,z € (1,5)
= (z —4)z(x —5)
+ - +

= f'(z) > OVz € (1,4)

= f'(z) < 0Vz € (4,5)

= f(z) increasing in (1, 4)
f(z) decreasing in (4, 5)

= critical points to check:
x=1,45

f(z) = /Um (t* — 9t* + 20t) dt

4
otk 043 212 T 503 2
= — 3t + 1082 = = — 32° + 102
29
f(4) =4 —3.4° +104° = —2.4* +10.4> = 32
5 3 5* 125
= — —35°4+1025 = — —125 = ——
f(5) = - =35 +1025 = 5=

29
Range = [T, 32] = 4(a+ p) =128+ 29
= 157

Chapter-wise Question Bank
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QS.

(C))

Q9.

()

1
I(m, m) — / 11— )21y
0
Let x = sin’f dx = 2sinfcos6 db

/2
I(m,n) = 2/ (sin €)™ (cos §)*1d@
0
/2
1(9,14) +1(10,13) = 2 / (sin §)'"(cos 0)*7d6
0

/2
+2 / (sin )" (cos 0)*°df
0

w/2
2 / (sin 8)17(cos #)?5d6
0

1(9,13)

f(z) = 7Ttan®z + 7tan®z — 3tan*z — 3tan’z

= Ttan® z (1 + tan? .r) —3tan’z (1 + tan? m)
= (7 tan® z — 3 tan’ x) (1 + tan’ m)

=5 (7 tan® z — 3 tan? 3:) sec’ z
1

™

I :/ f(z)dx = / ’ (7tan6m — 3tan? ac) sec® zdz
0 0

_ 7Ttan z B 3tan’
7 3

s
4

=1-1=0

0

/ ' zf(x)dz = / "2 (7tan®z — 3tan® z) sec’ zdz
0 0

I

== (tan7:r: —tan?’:r)‘g‘r —/Z 1- (tan7:r—tan3.’z:) dx
0
= —/Ztan?’w(tanza:—l) (tan2:1;+1) dz
0

),

1
12
Hence 7I; + 121, =1

tan® z tan® 2 |7
4 6 0

NE]

(tan3 x — tan® a:) sec’ zdr =

Chapter-wise Question Bank
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Q10. 0 T
3 Puthz=t= ;daz =dt €*|2
et| 4

4 e(t2+1)’ .

I‘Ié eW+w*+e«mnum*dt Fridtt

-1

4 e((6-)°+1) 3
i = — — ... (ii)
2 e((6-)2+1) + e(B+1) " gt

{ Using /aO f(z)dx = /aU fla+b— w)dm}

Adding (i) and (ii) gives
20=[dt=1=1

3 . i T
Q1. 7 (sinz)zdz 3 §in 2 (5 A m)da:
&) I:/ N 3 :/ i 3
0 (sinz)2z+ (cosz)? 0 Sln2(§—a:)+c032(%—m)
T, 3 3
7 (SInx)?2 + (cosx):?
- Adding2l:/2 ( )3 ( )3dm:%
0 (sinz)? + (cosz)?
s us 1_ 3
I /E zsinzcosz p /3 (2 a:)smwcosxd
0= — dx = - x
0 sinz + costz o (sinz)*+ (cosz)*
. Z %(sinm)cosx
Adding, 21 = [} ————dz
(sin4 2+cost x)
N % tanz(sec’ z)dz
:>IO_ZIO 1+tant z
put tan® z = t = 2tan z sec’ zdx = dt
o 4t o
1), wEmm et es(z Y
= I)=— ——— = —(tan "t)|] =—=(=-0
=1 ), st =50
2
™
= I = —
dngae
Q12. /5 9622 cos? z
1= 2224
) noo Lt

]

/ ’ 9622 cos® zdx
0
1= 96/ ’ z2 cos® zdx
0
7

=48 2*(1 + cos 2z)dz

— 272 4 48(0 — 0) — 48/ " 2sin2zde
0

=2n° — 127+ [0 — 0] = 7 (2n% — 12)
:7r(a7r2+ﬁ)
= (a+p)" =100
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Q13. Given, fo f(Az)d\ = af(z)
(112) Let Az = u
d\ = 2du
‘. From (1) = fo u)du = af(x)
= [y f(u)du = axf(z)
Differentiate both sides
f(z) = a(zf'(z) + f(z))
= f(z) = azf'(z) + af(z)
= (1-a)f(z) = azf'(z)
fl@) (-a) 1
f(=z) a @

Integrate both side w.rt. ()

:,/f 1‘“/_:0

= In f(z) = (%)lnw—l—c

Now atz = 1f(1) =
=c=0
Also given f(16) =

= a=
s fle) =274
-3 _I
fl@)=—a 1
1
Putz = —
ute = -
—7/4
1 -3/ 1 -3 —4m(—)
"nN=)=_—"(= =——".9 T) — _
f (16) 1 <16 1 %

Chapter-wise Question Bank
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Ql.
2)
Sol.
2V/3
Required :2/(43—2—23)d
equired area | \/ \/_ r—T \/ \/_ T | dx
2v/3
aty 12— (z — 2/3)% = /2 3>d
[ (V=27 - o) ae
z—2v/3 12 . . [z—2V3
:2[7\/12—($—2\/§)2+751n1<2—\/§
2\/§w% 7y
B
2 0
= 2{3r — 8}
= 67 — 16 sq. units.
Q2.
Q)]

X —dx+4

¥ =16 - 8x
N {0.4}
// (2,0)

///

Area :/0 (vI6 =38z — (2 — 4z + 4)) d

—(16 — 82)%2 43 ?

8
3

)

Chapter-wise Question Bank
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Q3. .‘

2 \

2
Area :2[/ (w2+1)dx+%[5+7]><1]
0

64
athi
Q4. a:(1+y2):1
Q2 v =22
From equation (1) \& (2)
z(l+22)=1=22>+2-1=0
1
= T=5,0= —1 (Reject)
1
2
=y =2(=
v=(3)
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0,0 | [l,—lj
2

1 1 y?
Area bounded = / ——|dy
a\1+9y2 2

U
= (tan 1y— ?)
T
2
Qs.
@ i %
7 0

ef=1—-€e"=2"=1

= el
© 73
:>:1:—ln1
2
0
/ ® — (1—¢)]da
In(1/2)
0
:/12(2e$—1)dw:2e’”—:c01n2
=2—-(1+1n2)

=1-log, 2
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Q6.
77 (3.4 y = x—1
y =—x+1
(4,3
0 1 5
x + y2 =5

4 (x—1)2=25=>x=4
4+ (—x+1)P2=5=x=-3

4
1 1
A:257r—/ \/25—x2dx+§x4x4+5x3x3
-3
4
2 2
A:257r—|——5 — [E\/25—X2+75sin_1 g]
-3

2 2
25 25 4 25 3
A:257T—|—7 — [6+751nlg+6+ T:Sirf1 3]
1 25
A=2%1+—-— —.—
57r+2 33
751 1
A= =
4 2
= — (757 + 2)
b=75,c=2

b+c=75+2="77
Q7. 22 +4z+2<y<|z+2

(C))

Required area = -

Chapter-wise Question Bank
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Q9.
3)

64 20
=32-5 4=
(0, 1)

(1,0)

1
Required area = 7 — 4/ (1 — w2) dx
0

341
=7r—4[93—x—]
3 Jo

9a =91 —-24 > =9,y=-24
8-l =19+24 = 33

-~

A i
A, -

RS [0, a+ell - e"”}

E

7

1
)Ifz>0=yc (O,a+e’”——z>
e

ife<0=yec(0,a+e®—e")
=y € (0,a)

-1,

'

Chapter-wise Question Bank
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Q10.

(&)

. 2
1
Area :(a)+/ (1 e ooy gy L EHBeHT
0

=a4 (aw+em+eﬂ)

1 1
=a+<a+e+——2> =e+—+8
[ e

=2a—2=8=a=5

A = Rectangle ABDE - Area of region EDC

1 2
A:>4—2/ (3—w)—(m ;3>d:p
0

2 3
A:>4—2{3w—$——m——iw}

1 1 3] 7
A=d-2{3_ 2 _—_ sU_ L
~ {3 2 6 2} 3

So6A=14

Chapter-wise Question Bank
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Q1. ¢, (9 onilts —t)
@

/ 2y Y =X
11

‘t_‘()__LJ

\ 3

(t, 1)

dA
dt 9
11
11
A:9t—t2—?t3 Jr 9
dA 1 = e
A e Maxima at t ¥
dt
=11t2+2t—9=0
11824+ 116 —96—9=0
9
t=—1&t = —
11
atf ¢ | mA 2 11 81 9
.. largest area = 11 3 121 11
9 63 567
11 11 121

Q12. f(z +y) = f(z) - f(y)
@ = flz)=e"f(0)=4a
= flz) =X = A =4a
So, f(z) = e**
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£"(x) — 3af'(x) — f(x) = 0
=M —-3aA-1=0

1
:>16a2—12a2—1:0:>4a2:1:>a:5

x =0 X=2
flax) =¢
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QL + 2ytanz = sinx
(1) dr

2 [ tanzd 2
LF. = ¢2/tanzdr _ o002

sinx
ysec? & = / > dx
cos“ T

= /tan T sec zdx

=secx +C
C=-2

2
y=cosx —2cos"

()25

—sinx +4coszsinx

Q. ydy = (zdy — ydz) sin <£>
(C)] y
dy (mdy—ydm) . (m)
— = | ———— ] sin| —
Y y? Y

oo (5) ()

—>£ny:cos£+0
Yy

~0=cos=+C=C=0

z(1) = 5

|3

T
oS —

Y
buty:2:>cos%:€n2

o

lny =

92 &
cosT = 2cos D) -1

=2(In2)? -1

1
Qs. yide + <ZL‘ — —> dy=20

(®)) .
yide = <— — sc) dy
Y

d X
ILF. =e v  =¢€7

.". Solution is

-1 1
reV = [e 7 x ;—3dy+C

Chapter-wise Question Bank
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Let;lzt
y

1
= _Qdy:dt
Y

1

= ze v = —/ettdt+C

L

=ze v=—€(t—-1)+C

1 -1 -1
=xe ¥ = —eV (——1

Y
z(1)=1
=el=—e1(-2)+C
=C=—e!
:>$:§+1—671+%
m(%):3—e

Q4. dX~|— x 2efen 'y
@ dy 1+y2  1+y

LF. —etan 'y

2
2 (etan’l y) dy

Xetam’ly — /
1+y?

dy
1+y2
xetan 'y — / 2e2tdt

Put tan 'y =t,

-1 -1
Xetan y — e2tan Y 4¢

x = et 'Y | getan 'y
vy=0x=1
1=1+c=c=0

_ /6

1
— x=
V3

y:

=dt

Chapter-wise Question Bank
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Q5. dy 23+y)-€
3) dz 7+ e

LE: =e = 7+
:>efln(7+e)

o

S Te

" 1 :/ 6e2® i
74 e* (7 + e2z)?
y -3
T+eX T4ex+4(C
y(0) =5

5 -3
:>§=?+C
=C=1
Sy=-3+T+4e™®
y=¢e"+4

=8

Q6. (1 +:L’2) ﬂ + zy = bz'\/1 + &7

dy LT 52
de  1+22 /171 22
b x ln(1+z2)
. LF. :eflﬂ?d —e 7 =4/1+%°
SyV 1+ x3 —/ -1+ x%dx
V1 —|—X
y\/l—l—xi—/ \/l—i-xzdx
V1 + x2

1+x2=5%+c
y(0)=0=0=0+C=C=0

i 53
3V1+a?
15v3 53
VW = = 5

Q7. 2(z +2)°f(z) — 3(z +2)* =10 f; (¢
(19) Differentiating both side

2)f(t)dt

Chapter-wise Question Bank
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4(z + 2) f(z) + 2f(z)(z + 2)? — 6(x + 2) = 10(z + 2) f(x)
= (z +2) Z —3y=3

_/ /dm
y+1 z+2

Inly+1=3Injz+2|+Inc
y+1=(z+2)3

3
y(O)—§
L
AER

yzliﬁ(ac+2)3—1
5
y(2):1—6><64—1—19
Q8. zf'(z) - 2zf(z

1) (a:2 —2:cf )
)

d [ f(z) 3
= — ==
dx x2 4

Integrating both sides

f(w):_i%,

T2 3

f(z) = —% + Cx?

putz =1

4=-1+C=C=5
1

f(z) = —= + bz?

=39
3
Q9. dy (sinf1 %) (sin*?’ %)
@ ==+ y=
dx 4—z? 4—z?
3
() (sin‘3 g) (it
ye 2 = / 1 S—e 2 dx
1 2 7(Sin71 §)2
y:(sm E) —2+c-e 2
2
y(0) = -2

—%111(1—}(2) _ /1 = X2

e
yx V1—a?= [ (28 +4z) do = 7—1—2:1;2—1—0
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Giveny(0) =0=¢c=0
z—77+2w2

thoRat
7 L )
Now, 6f_2% ! —dx = 67 = —dx

Y

24/% LA
= —dz
0 V1—zx2
Put z = sin@

dxr = cos 6do

0 W2
:24/6 5= 90050(10
0

cosf

) I
6

:24/6 (1—(:20520>d0:12[0_ 5111220]
0 0
(V3

6 4

=27 — 3.3
o® = (3v3)2 =27
Q11. dy 1C 3sinx sin

y —
1 do cosz Incosz cos z(In cos z)?
3tanz dz

IF == eiflncosz
Let Incosz =t
—tanzdz = dt

dt
et =t — 3 — (Incosz)?

Solution will be
y(lncosz)® = — /(tan z)(lncos z)dx

2
; (Incosz)

Y(lncosz)® = — +c

(5)--m
Y\ZT) ™ T2

1
= = X —

2 Inv3—1n2
1

In3 —1n4

Chapter-wise Question Bank
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Q12. If eftanxdx 3 eln(secx) oG

2
@ - y-secx = / g tsecx sec xdx
(1 + 2secx)?

_/2cosx+1 1—t2

dx Let cosx =
(cosx + 2)2 1+ t2

2
2(k2)+1
By e LA
12
(1+t2 + 2)
_/ %49+LH2X2&
(1—#2+2+22)°

3 —t2
Ryt
t2 +3)
_|_

Lett =u
(1——>dt:du
t2
du
-2 —
y-(secx) = —+c¢
U
2
y-secx = —— +c...(I)
t-l-?
T 1
Atsz,t:tangzﬁ
V3 2
10 %+3\Z§
0 10 TV
.MX—-,t:mngzvﬁ—l
2
y-v2 = -
2—-14+ —=
V2 iy
Y 2(v/2 - 1)
y- =
6 — 22
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Q1.
@ P(5, 4)

Q(-2.4) R(a,b)

Equation of lines QR =5z + 2y +2 =0
Equation of lines PR =10z — 3y — 38 =0
.. Point R(2,—6)

Centroid — (5—2—}—2’ 4—|—4—6)
3 3
(5 2
-
5 4
c+2d = g + g =3
Q2. The centroid G” (e, B) of APQR be image of centroid of given triangle P'Q'R’.
@) P(1,3)
G .
@3, 1) A2, 4)

./a/n

x+2y=12

Centroid of AP'Q'R’ = (1+_§+2 %) e (2, %)

Image of G (2, %), w.rt. line z + 2y = 2 is (v, B)
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8 16
030 3P
Then =/ = —= = 1+4
g3
a2 M7 3 32
1", e ' V15
o= —% and 8 = —%
Then 15(c. — §) = 15 (-% e f—‘;) 22
Q3. AlB, 8)
(145)
B c
(10cos, =10sin) (=10sinw, 10cosa)
L L + 2 )
(0,0} Gih, k) L{a, 9)
0
a; —h=a=3h
9+0
— =k=>k=3
3
qtigh)= (6+ 10cosa — 10sina 8 —10sina — 10 cos «

6+ 10cosa — 10sina = 3h
10cosa — 10sina = 3h — 6
10(cosa — sina) =1
8 —10sina + 10 cos «
3
= 100sin 2a = 99
7

~ 3
=a=7

=k

Now, 5a — 3h + 6k + 100sin2a = 35 — 7+ 18 + 99

=145

)

Chapter-wise Question Bank
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Q4.
2
® A9, 11)
(3,4)B 9x—2y =19 C(5,13)
|K'_?_E] e T— I(h,k)
V3 3 '
< centroidofAABC:(9+3+5,11+4+13> 2x+Hoy = 53
3 3 <XThYy
B (17 28)
33
Let image of centroid with respect to line mirror is
(b, k)
(-
h- 2 a
3 3 .

&3( 5 )+6-(2)53

Solving (1)\& (2) we geth = 3,k =4

- h® + %% + hk = 37
Qs. i
3

Clearly, x = % intersect x +y — 11 = 0 at (%, 171) and 2z + 3y — 29 = 0 at (%,6) =>a= {%,6]

11
amin'amax:7‘6:33
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Q6.

G) \ / -x+2y=4

/ \é\\x+y=4

Slope of the third side = slope of the perpendicular bisector of given lines
h - —z+2y—4 z+y—4
ithovisio | V2
hi:v2(-z+2y—4) =V5(z +y—4)
hy: V2(—z +2y —4) = —/5(z +y—4)

My, :— VE4V2

V5 —2v2
Mg, : — M

V5 +2v2

[ VBiVE | VBB
My, + My, = — \/3_2\/5—1—\/3_{_2\/5

- [(x/g+\/§)(ﬁ+2\/§)+(\/'—x/i)(\/ﬁ—zx/i)]

-3
=6
Q7.
af P(1,2)
M 2x-3y+A=0
57 40
Q(EGJ
PM = QM

*.> M lies on the time

Chapter-wise Question Bank
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2 —-3y+A=0

35 -7
2(1—3>—3<1—3>+)\—0

2 3 A

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

= -A+2a—-33=0
SA==7
—(-7)+2a—-33=0
2a = 26
a=13
e =113 x (=7)]
=01
Q8. "Cr1=28 )
(4) nC,« = 56
nCr+1 =170

n
Cr1 28 r
nCT 56 n—r+1

1
2
PG O B8 r1 70
nCh,p 70 n—r ~ 56

Aldcost, 4sinf)

# (f1, k)

B(2sint, —2cost)

C(1,0)

4cost+2sint+1 4sint—2cost
patnéwsE2sigind MOLNGHRES? cog

3 3
3h—1=4cost+ 2sint

3k—1=4sint — 2cost
(1)* +(2)°
(3h —1)? + (3k)*> = 20

Locus of centroid: (3z — 1)2 + (3y)? = 20

=a=20

Chapter-wise Question Bank
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Chapter-wise Question Bank

Q9.
ey

Area of AAOB =

1
X —
9 2
Equation of ABisx+y =1
OA =1,AM = sec(45° — 0)
AN = sec(45° — 0) cos
MN = sec(45° — ) sin 6

| o D] =

Area of AAMN = = %

1 2
Ar(AAMN) = 5 X sec’(45° — 0)sin @ - cos § = 9

1
= tanf = 2, 5
tan 0§ = 2 is rejected
AN )
ﬁ =1 cot =2
Q10. AB =
3) AB* =64

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

/1
/ @ -2)By+2=0

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

2 —4tbi2
=h= a;b andk:er+H

=2+b=3h..Qk="22
From equation (2) and (3) =b=3k+2
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= 2a=3h—-3k—-2
_ 3h—3k—2
a=—D—

Now by putting value of @ and b in equation

N <3h—3k—2
2

\, <3h—3k—2—6k—4

2

= (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 (h? + 13k” 4 20 — 6hk — 4h + 28k) = 256
Replacing h by = and k by y

2
) + (3k + 6) = 64

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

= 9 (2® + 13y*> — 6zy — 4z + 28y) — 76 =0
By comparing o = 13,8 = —6,y= —4
a—pf—v=13+6+4=23

2
—(3k:+2)> + (3k+2+4)* =64

Chapter-wise Question Bank
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QL.
“

|
=
"".'.
H
-

2
By pytogorus r? = a? + bT = P?

= / 4a2-+b?
G 4

Equation of circle is (z — a)? + (y — B)* = 72
22 +y? —2ax —2py+a’+p*—r2=0

comparision 22 +y2 —az + By +7r =10
2

—a=—2a,=-2p,r=a
= 2a = a,4a® + b = 4p?

o? + b = 4p?
a? + b2 = 2
So, (2a, b2) = (a,ﬁ2 — 4r)
Q2. 4y

(&)

B
y=X
% .
* N
‘ A
D

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

D(_\/_7 _\/i)

By solving x + y = 1 with circle 2% + y? = 4

we set

Chapter-wise Question Bank
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2 2
&B<1—\/7, 1+\/7)

A(1+ﬁ, 1—\/7>

2 2

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

V2 V2 1
V4 L -vi 147
_2X§T — 1

-2 -2 1
=214

Q3. Let the centre be
3) (—2(1, 6a2_2) =(—2a,3a —1)

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

= /(4 +20)° + (3a - 3)* = | /(—2a— 0)° + (3a — 3)?
= (206 +4)2+9(a—1)* =4a®> +9(a — 1)

= 4a® + 16 + 16a = 40> = a = —1

= centre = (2,—4) = Radius = /40

A

= AM? = (VD)2 — (V37)?
= 2AM = AB = 2./3

Chapter-wise Question Bank
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Q4.
@)

.-‘C

e N s
(=2, 2/

CiCh = 1/(2+2)° + (5 2)°
=,16+9

=5

r+2>5

r >3

r <542

r<7

La=3,6="7
36—2a=3(7)—2(3)=21-6=15

Q5.

2 /CZU

Athon 2x-3y+5=0
X+y 2x+4y—-4=0

Centre (1,—-2),7 =3

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

z—1 y+2 —2(2+6+5)
pthonga 324 13

r=-3,y=4

Equation of circle ' C'
C:(z+3)2+(y—4)2=9
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Chapter-wise Question Bank

™

(a+6)*+(B—4) =27
(a+32+(B—-4)2=9
(a+6)2—(a+3)2=18

= 6a = —9
3 3v3
- " p=[4-22
= 2,ﬁ ( 5 )
B — /3«
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QL. y>=4(z+4)
(15) Equation of circle
(x+3)2+y?> =25

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

L i we et
3AFL? 3A+1 ) g

T,
6
12A1 + 292
—14+29=15
Q2. i F
(2) M (x, ¥
T *

¥
x+2y=0

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

<w—3>2+(y—6)2=(x\+/32y)

522 — 30z + 5y* — 60y + 225 = z® + 4y? + 4y
42® + y* — dzy — 30z — 60y + 225 = 0
Weget:a=4,6=1,v=14

La+B+y=9

Q3. The parabolas are
B (z—42+(@y-32=22._(3)
and (z — 4)? + (y — 3)* = 4°...
If point of intersection are A (z1,y;) and B (z2,y2) By solving (i) and (ii), we get
T1 + 29 = 14 and z122 = 25
(AB)? =2 ((:c1 +zy)? - 4x1m2) =192

Q4. y=x*+px—3

(3) Let P(O‘)O),Q(ﬁ7 O)’R(O’ _3)
Circle with centre (—1,—1) is (z + 1) + (y + 1)% = 2
Passes through (0, —3)
124+ (-2)* = 7'2]

?=5
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Qs.

2

(z+1)+(y+1)=5

Puty =0

(x+1)* &£ 51

(z+1)* =4

r+1=+2

r=1lorz=-3

. P(1,0) and Q(—3,0)
|1 0 1]

Areaof APQR=1(-3 0 1[=6
dona<3 Vi

P(t° 21)

Normal at P

y+te =2+

4

(a,0)

at=2t4 3

a=2+t?

R (2 +t%,0)
PR=4=4+4t>=16
4 =12=t>=3

a = 5R(5,0)
Focus (1,0)

(1,0)&(5,0) will be tha end pts. of diameter
= Eg" of circle is
(z—1)(x—5)+y>=0
2 +y?—6x+5=0

Chapter-wise Question Bank
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To find image of P (t2, 2t)

e—2 y—2t —2(8+2t+4)
1 1 12+ 12
r=t"—(t+1)?2-3=-2t—4
y=2t—(t+1)?-3=—-t"—4

=—(t+1)*-3

B —x—4
o 2
2
—x—4
4 =—
=Y+ ( 5 )
x +4)2
4
=22 = 4y

= Focus (—4,—5)
Also, y = —5 intersect
L(-4)(-1) = (z +4)°
4= (z+4)°
T+4==2
r=—-2,—6
=d=4

1 1 0 1
=g -2 -5 1

-6 -5 1

[1(=5 +5) + 1(10 — 30)]|
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Q7.
(2)
B(4.,12)
A(-2,3
74 0
3z —2y+12=0
4y = 3z’
2. 2(3z +12) = 322
=z -2x-8=0
=>x=-2,4
mop = —3/2, mop = 3
2 _3 9
tanf = ( - 5 ) = 7
=3
(9 .
6 = tan = (angle will be acute)
QS.

M
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2
A (atf, 2at) &C i, 2
t% t1
1\2
Length AC = a<t1 + t_> =
1

2 )
P | 1\ _ 7
So, area of trapezium = (8 + 2) (4 = Z) -

4
1 1 1
:>t1:2or5,A(— 1>,D 7 -1).B(4,4),C(4,—4)

Q9.
@)

N

(4,4+/3) lies on y* = 4ax

= 48 = 4a -4
4a =12
= y? = 12z is equation of parabola
Now, parameter of P is t; = % = Parameters of QQ is to = — g = Q (%, —3\/5)

Area of trapezium PQNM
1
= EMN- (PM + QN)

1
= SMN - (PS +QS)
1

= SMN-PQ

1 49 V3
= 57¢3 — = (343)— 2

Q0. y>=12x a=3 SPxSQ="T
(1328) Let P (3t%,6t) and 1ty = —1
(ends of focal chord)

So, Q(ﬁ’ t)

=3
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S(3,0)
SP x SQ = PM; x QM,
(dist. from directrix)

3 147
=(34+3t?) 3+ =) =—
+ae)(3+3) =5
(14—t2)2 49

390
2—__
t—4,3
jthone F72r

2 3

V3

considering t =
P (4,-3v3) and Q(4,4v3)

Hence, diametric circle:

M|

(z — 4) (a:—%) (33— 4v3) =0

25

=2’ +y’ - —z—By—-271=0

4
= a =400,8 = 1728
B —a=1328

Chapter-wise Question Bank
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Q1. Product of focal distances = (a + ex1) (a — ex1)

@) ¥ a® — e’zf =a® — €(3)

:a2—3e2:Z:>a2:1—|—362
4 4

= 4a® =T+ 122

1y . 2 Yy
&(\/5,5> hneson;—i—ﬁ—l
3,1,
Ca 42

2 1@ -
12 (1—¢®) + 1 =4a’ (1 —¢?)

13 — 12e” = (7 4 12¢%) (1 —€?)

= 13 — 12e? = 7 — Te? + 12¢? — 12¢*
= 12¢" — 17> +6 =0

,_17+y29-788 _ 17+1 3,2

c.e 51 N 743
3 /
C.e= £& E
2 3
: V3 2 3-2V2
. difference == — — {/ — = ———
Q2. 2ae =4
4) = a:2\/§
b2 1
1—— = — 2:
= D 3 =b 8

w24 8

a B 3
=
2x8 24 32
3 B 3
=

2

A—:2:>A2:2B
B

A2 1
Ithohae &

B 3
=
B=3=A>=6

z? yz 0
El . ﬁ + ? = 1 (1)

z2 92 ..
E1 . 3 + o = 1...(11)
On solving (i) \& (ii)

Chapter-wise Question Bank
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Q3.

(©))

Q4.

()

Q5.

()

(m)_(ﬁqi)<:@_i><i§;9
7y - \/5’\/5 ) \/57\/3 ) \/57\/3

—V6 6
VAN

Four points are vertices of rectangle area =

24/6
5

=2z +2y=3

) (321‘)2
x 2
npthonag A 1

12 4+ 4/120 1 /120

ST VT3t
So length of chord
215

3

=T

Equation of chord with given middle point
T=25
Ly o9 1
25 16 25 16
48x + 2by = 144 4 25

48x + 25y = 169 Ans.

(0, 2)

V2z
9 3
Now point of intersection of chord and ellipse is

)

Chapter-wise Question Bank
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(6 —3y)°
18
@y’ @y
2 4
2(4+y*—4y) +y* =4

=3y —8y+4=0

2
Y

Z -1
+4

2
:>y:2,§

So, points are (0, 2) are (2\/5, %)

Length of chord = \/(2\/5)2 + (%

16
AL 8+?
VB8 2V22
-3 3
On comparing o = 22
Q6' '“{ﬂ._z}
1
51)
M 2°2)
(3,0)

W2

Equation of chord T = S;

5(x +1(y)_25+1
2\ 9 2\4/) 36 16

5x ¥y 100+9 109

18 8 144 144
= 40x + 18y = 109
= a=40,4=18
= a+ =258

Chapter-wise Question Bank
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Q7.
(54)

A; = —t+—+....
; 67r—|—3+81+ oo:>1_i :

0 4
-.EZAi:EX 4T 54
™
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Q1.
@) 4 :{l.' 14)
5
(1, 6)
------------- ----*-
-
0
*{l« _12;.
be=13,b=5
a2 ="b’ (e2 — 1)
:b2e2_b2
=169 — 25 = 144
2a2  2x 144 288
/(LR) = 3 =
Q. 2 _ ¥ _ 1
a? b2
(55) 22 _ 1512 ..(i)
1+8-/2 (i1)

From (i) and (ii)
a=5v2and b =75
z2 ZIZ . 1

A2 B
20— 125 ...iii)
Since, product of transverse axis is = 1004/10
(24) - (2B) = 100/10
From (ii1) and (iv)
=150 and B = 5+/5

2B
B? 5
11
2:25<5>_55


admin
Rectangle


Hyperbola
JEE Main 2025 January

2
Q3. C:x2+y2—8w:0H:%2—yT:1
3) By solving %2 — <8w7m2) =1

Q4.

(©))

Qs.
19)

4
4z? — 72z + 9z2% = 36
= 1322 — 722 — 36 =0
= 132> — 78z + 6z — 36 =0
= 13z(z — 6) +6(x —6) =0

1
=z=6o0r — ?3 X neglected
=y = 8(6) — (6)°
=y =1+12
So, points A and B are (6,/12), (6, —/12)
2h+4
P(n,22)

Centroid of APAB s (52, 212

By options this centroid lies on the live 6z — 9y = 20

xthoy?
PO 1 foci are (ae, 0) and (—ae, 0)
& 32

F + ? = 1 foci are (Ae/, 0) and (—Ae', 0)

= 2ae = 24/3 = ae = /3

and 2Ae¢' =23 = Ae' = /3
, e A
= ae=Ae = — = —
e a
1 A
= —=—=a=3A
3 a

Nowa—A:2:>a—%—2:>a:3andA:1

_ _ 1 I _ /2
Ae=+13=e= \/gande =43
b2:a2(1—e2)

b =6
and B? = A <(e’)2—1 —(2)=B?=2
sum of LR = 2—2—1— 287 =8

o
|
b4
+ o
-
"
[=

Chapter-wise Question Bank
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V13
2
3a—1 4 (a+1)
Vi3 13 2
50> —14a—3=0
a= %,3
1
_ Ly
a # z
= r=2y2
2
Y =1is(3,0)

*.* One focus on—Z %
= ae = 3 and 2a = 44/2
=a=2/2=0>=8
2

B 4

1+ —
a2

a2

o?+p2=9
=p2=1
202 +36%2=19

Chapter-wise Question Bank
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2r=1

Q1. sinz + sin
@ = sinz = cos’x = tanz = cos x
.. Given expression

=2cos?z +6 [cos10 x + cos® :13] + 2cos’

=2 [sin6 z + 3sin® z + 3sin® z + sin® :13]

= 2sin’ z [(sinz + 1)*]

=2 [sin2 x -+ sin m] ’

=2
Q2. (sin70°) (cot 10° cot 70° — 1)
Q = sin 70° cot 10° cot 70° — sin 70°

= cot 10° cos 70° — sin 70°

cos 10° cos 70° — sin 70° sin 10°

sin 10°
cos(10° 4 70°)
N sin 10°
_ cos80°
~ sin10°
12
Q3. Ziosz + —sinzx
13 13
&) 5 s
Let tana = —,a € (0, —)
12 2
g _ 12
sina = 13,coscv =13
12 5 . .
= —COSZ + —SINT = COSQACOSZT + SInSIn &
13 13
= cos(z — @)
= cos ‘[cos(z — )] =z —
=z —tan ! 5
N 12
0 s wl()-(Eons
“ sin% r=1 sm(”#»(rfl)%) sm(%Jr%

i )
! i cot 7r—|—(r—1)7r Y AL
sin & = 4 6 4 6

=2v3-2=av3+b
Soa®+b> =8
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Ql. 2 sin? 6 = cos 20
@) 2sin’f=1-2sin’0

4sin’6 =1
1

2
0:—
Sin 4
'G—il
sinov = 2

2cos’6 = 3sinf
2 — 2sin’0+3sinfd—2=0
(2sinf —1)(2sinf —2) =0

sinf = —

2
so common equation which satisfy both equations is sin 8 = %

T bmw

Sum =
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Q1. Let tanla=A=tand = a
(14) cot!fB=B=cotB=_
sec? A + cosec’ B = 36
= 1+tan’® A+ 1+ cot’ B = 36
=a’+p> =34
Also a + B = 8 (Given)
(a+B)? =34 +2a8 = 64
=af =15
= a, [ are roots of equation
> -8z +15=10
= (x—3)(z—-5)=0
= x=3,5
a=3,=5 (a<)p)
> +B=9+5=14

Q2. . 713 : 1i 1 33
Ccos | sin + sin 13 + sin 65

(2
cos| tan— —+tan i—I—ta 71§
12 56
3 5
1T .33
cos | tan~! T + tan %
4 12
t + t! 56
cos| tan - — + co —
33
cos( 2) 0
Q3. 16(sec_1 a:)2 (cosec lm)
@) Seclz=a [0, 7] — {%}

cosec lz =

2 2
— 16 [a2+(g—a> ] — 16 [2&2—7Ta+%]

2
max|g—r = 16 [2772 — w4 71'2] = 207
2 2 2 2
min],_: =16 { >1<67T e ah T] = 2n?

—>+cot1(—ﬁ7+1>+cot1<a7+1>
B B— e

L a—pB 1 6—7) 1(7—a>
= tan <1+aﬁ>+tan <1+ﬁ’)’ + 7+ tan 1+

= (tanfl o — tan

=7

1

L B) + (tanfl B —tan™? v) + (r+ tan 'y —tan la

)

Chapter-wise Question Bank
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1, __ s —df s —1
z=7+sin" z+sin(2z +1)

3

Q5. cos
(3 2costz—sint(2z+1) =

3
2a — B = 777 where cos !z = a, sin71(2$ +1)=8
3T

P gt ™
a 2+ﬂ

cos 2 = sin 3
2cos’a—1=sinp
222 —1=2x+1
?—zx—-1=0
1++5 n= 1+2\/5 rejedcted
thongo2 JZA | L1

o 2

cAx? —4x =4
(2x—1)2%=5
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i k

=3 1 2 |=2i48j+k
1 0 -2
— R

T =b xk=8i—2j

~ 2 ¥

(?_25).32 (8,—4,0)-(3,-1,2)
V14
I Wir:
14
Q2. let

(1) a3 = component of a along Z;

a; = component of @ perpendicular to b

16 .~ . .

— A A
a11:H(31+J—k)

- 1 2 P i

a1 = ﬁ(_41 —5j — 17k)
'?:?114-&1

2 =

= 2(3i+j—k) + - (—4i — 5] - 17k)
1] — 2k

a=4i+j -3k
A+ B+ =16+1+9=26
Q. ;.51
3) = )
Now (Aa + 2b) - (3a — Ab) = 0
3\a-G—Na-b+6a-b—2\b-b=0
2
3)\—%+3—2)\:0
A —20-6=0
A=1447

= number of values =0

Chapter-wise Question Bank


admin
Rectangle


Vector Algebra Chapter-wise Question Bank
JEE Main 2025 January

Q4.
2 S

=a+ fBcosl5’....(2)

— £ ¥
)= b-¢=aa-b+Bb-b
= cos75° = acos15° + B....(3)

(2)&(3) = cos 75° = —Bcos® 15° + B

5_ cos75° 1 2v2
T sin?15°  sinl5 3.1
_ —cosls® —(v/3+1)
@) =a= sinl5®  (V3-1)
o (V) — ( 212 )—>
©=Tay * T Ga) P
Now

(VB41) | VAWE-1)-2v3
V3-1) V3ol

a+v2(V3-1)p=

—(V3+1)?
¥+4
2
—3-1-2v/3+8
2

:2_\/§
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= o7 . | C o
11a —2 b) = A(11i + 22j + 33k — 6i — 2j + 2k)

= A\(5i + 20j + 35k)
= 5A(bi + 4j + 7k)
= Given ? . ? =5

1
=5A(1+8+21) =5

1
?:E(i+4j+7k)

=
? v1+16 +49 11

6 6

Chapter-wise Question Bank

Q6. Equation of line in the internal bisector of OA and OB is (\/§ + 1);, + (\/5 + 1)3

B) =lnewillbey=a2=2x—-—y=0
a—(1—a)
81
(2a —1)* = - (a*+ (1= a)?)
= 2 (4a® — 4a + 1) = 81a® + 81a® — 162a — 81
= 162a® — 162a + 81 —8a®> +8a—2 =0
= 154a® — 1544+ 79 =0

_ 9

2

(—154)
Sum of values = — IBNGo
Q7. z_ (ki)
b ) lal
(16) A+ 8
- (%) (i + 25 + 2k)
G+¢| =7
8

R 2(A+8 N 2(A+8 .
Y L ¥+2 i+ ¥+2 k
9 9 9
_|_

Area of parallelogram =

S wloo x>
Il
—
(=]

Q8. We know that

e)) | 2 l
| | |

O G C

=7
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Q9.

(6)

C (centroid) =

by relation

= 2(ap +B8q +4T) +

T —
= 8(ap +B8q ++v1)=3(p
= 8x=3,83=23,8y=3

3 3 3

a—g,ﬁ—gﬁ—g

a+ 28+ 3y
3+6 15_24_
8 8 8 8
G=i+j+k
b=2i+2j+k
d=dxb
_ it

> +4|a|* —4d-¢ =8

|¢)? + 12 — 4|¢| = 8
I2? — 4| +4=0

4 =36+ 3z% — 20z

322 — 20z +32=0

_84
11:—3,

SHi
ol
I

= ,4

ol
I

w| oo w]| oo

=b-

Now, |10 — 36 - &| + |d x &[>

= |10 - 8| + (2)> = 6

Chapter-wise Question Bank
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QIl.

()

using equation (1)
Abi — 6] + 4k|* + 7722 = 154
TIN+TIN —154=0

M4A-2=0
A=-2,1
.. Maximum value of |€>|2 occurs when A = —2
I =772
=T77Tx4
= 308
Gthgpaok 4 1 g0 W
1 -2 3 |=1(-7)+T77+7k
2 3 -1
—Ti 4+ 7]+ Tk —i+j+k
g ETHTIY L%L
P T T V3
(—1+1+1) 1
Now, cos = +———— = +—
V33 3
_1<—1> . —(—i+ i+ k)
=cos |— |=>a=
3 V3
. i—j—k
a=——
V3

Chapter-wise Question Bank
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fHonC l1—-a-1
R AV
i:_—Oé—>oz<0
2" B Vaie
3(a2+2):4a2
6 =a’
o= +/6
Clearly, @« = —+/6
Q12.
@ D
A(1,2, (2,1,-1)
3 3
g Fl2,2,-2
2 2
B(1,3,-2)

Lo =
Area of AABC = |AB x AC|

B x
=151 +3j + k| =135

volume of tetrahedron

/805

= — X Basearea xh= ——

3 6+/2
805
l X l\/35 xh=——
3 2 62

b 23
thdh
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2 2 45 By VA %
AE’=AD’* -DE*=2 - AE=,/3

+i+2j+k=

(71 +12j + k)

Chapter-wise Question Bank
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Q1.

Point B

216) B+ 1,-A+1,-1) = (2u+2,0,ap — 4)

Q2.

(&)

Q3.

2

3A+1=2u+2

—A+1=0

—l=ap—14

A=Lu=1a=3

B(4,0,-1)

Let Point ’ P’ is (26 + 2,0,36 — 4)
Dr’sof AP <2§6+1,-1,36 —3 >
AP L Ly ==

40 —31
P(35.0,55)
- 26a(PB) =26 x 3 x (15 4 320)
= 216

Line passing through (1, 4,0) and parallel to £ =
Any pointon L : (A + 1,2\ +4,3))

Any point on%2 =2 y3;6 2 %3 is (2 + 2, 3p+
6,4u -+ 3)

A+1=2 2

thbre 8l rithqnao,
oA+4=3u+6

3IN=4p+3

Point: (2,6, 3)
Distance = /(2 — 1)+ (6 — 4)> + (3 - 0)?
_ TTIF9- T

2 =(2,1,-3)

_>

b = (—1,-3,-5)
i k

= =

PXxd=|1 2 -3
2 -5

=2i—j

- =

b —a =-31—4j—2k

I N
. (b —a)-(p x q)
d = <

P x q|

2
VG
(5°= 3

m=4n=5= m+n=29

y—=2

2

Chapter-wise Question Bank
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Q4. P(4,4,3)
) :
I H_1=.}T:,.2.=:.Z_1
2 2 3
Q= (a, B,y

Let coordinate of R = (2r + 1,7 + 2,3r + 1)
PR is perpendicular to given line.
“(2r-3)-24+(r—2)-143r—2)-3=0
Sr=1
.. Coordinate of R = (3, 3,4)
(0, 8,7) = (2,2,5)

Sa+B+v=9
Qs. iy j ik
@ DRsofLy=mxu=|1 -1 2
b P2
— —5i—3j+k
r—a y—p z2—7
Ls: = - =
T 5 -3 1

A(a =5\ 8—-3\7+ )
r—1 y—2 2-1

L i k
B(k+1,—k+2,2k+1)
Now

a—-5d=k+1=a=5A+k+1
B—3A=-k+2=08=31x—-k+2
Y+A=2k—1=~v=-A+2k+1

|ba — 118 — 8| = | — 25|
=25
Q6. Vector parallel to L
@) i j k Q.
=12 1 —2(=10i — 105+ 5k
1 3 4

= 5(2i — 25 + k)
Equation of ' L'

—2 y+1 -3
Yatho ol s G ratheHo



admin
Rectangle


Three Dimensional Geometry Chapter-wise Question Bank
JEE Main 2025 January

Let Q(2A + 2, —2A — 1, A + 3)
= 224+2=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)
3) AP =AQ = AR
X (y -3+ (2-2)° = (x-2°+y +(2-3)° =x"+
Y+ (z—1)?
In zy plane z = 0
So, 2> —dx +4+1y>+9=2>+4y2+1
z=3
94y —6y+9+4=a>+y>+1
So, A(3,2,0) also B(1,4, -1)&C(2,0,—2)
Now AB=+v4+4+1=3
AC=y/1+4+4=3
BC=I716+1= I8
AB = AC
isosceles A&AB? + AC? = BC?
right angle A

Area of AABC = % X base.height

1 _9
2><3><3—2

So only §] is true

Q8. L.m—l_y—Z_z—3
Ty T T3 T Ty
@ T
L.:B—2_y 4 z-5
273 T 4 T s
(1, 2. 3)

=, (27 +3]+4k)

T3 (37 +4)+5k)

P(2A\+ 1,3\ + 2,4\ + 3)
QBu+2,4p +4,5u + 5)
Dr's of PQ < 2XA —3u— 1,3\ —4p — 2,
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4N —5u—2 >
iog okl
PQ=|2 3 4|=—-i+2j—k
3 45
2A-3p—1  3A—-4p—2 4AN-5pu—2
~1 N 2 —-1
;&,\_1 -1
3/~ 76

Dr's PQ(1,—2,1)

Line

Q9. Equation of line PQ is:

e+2 vyl 23
2) = T 3 T 3 =r(say)

Let coordinate of Q = (3r — 2,2r — 1,2r + 3)
"PR=5
Then
(Br—2—-12+2r—1-32+(2r+3-32=25
s.r=0o0r2
Coordinate of Q = (4, 3,7)
P(=2, -1, 3)

4.3, (1,3, 3)

W~ Ehaon2

1
.".square of area of APQR = ‘E(PQ x PR)

1 . .. R . 12
= |5 (61 +4 + 4k) x (31 +4))

— | — 8% 465+ 6k|> =136
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Q10.

i=2i—j+2k

e . e

——
|
A
x—1 y+2 z+3
honSo— g Tt —)\(let>
(2A+1, A —2,2) — 3)
o
“PA-TW =0

= 2A-1)2+(-2+8)(-1)+ (22 —-4)2=0
=4A—2+A—-8+4X—-8=0
=N\ -18=0=A=2
- A(5,—4,1)
AP = /32 462+ 0% =145 =35
QIl.
(28)

PR = cosec, PQ = 4sec(30 + 0)
For equilateral

d=PR =PQ

= cos(f + 30°) =4siné

V3

1
= TCOSQ_ EsinO =4sin6

= tanf =

33
QR2 — d® = cosec’ § = 28
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Q12. Q(10-3,-1)
“)

sgrsc Do

P(ouf,y)=(10,1,-3)

R(3,-2.1)

x—3 y—2 _z+1 )

7 -1 -2
=TA+3,-2+2,-2x-1
dr’s of QP =
TA—=T7,—A+5,-2)

Now
(TA=T)-T—(=A+5)+(2))-2=0
54A—-54=0=>)A=1

- P=(10,1,-3)
— ~ ~
PQ = —4j + 2k

— . g ~
PR = —7i — 3] + 4k

Q13. A
(2)

B(1,2,3)
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Let M(BA+ 6,2\ + 7, —2A + 7)
— ~ N ~
BM=3BA+5)i+ (2X+5)j +(—2A+4)k
— —
AC-BM =0=303XA+5)+2(2X+5) —2(—2X\ +4)
— ~ ~ ~
BM = 2i + 3j + 6k
—
| BM =7
1
Area :§><6><7:21

Q14. Equation of line through point (—1,2,1) is —

(2) ) }
1)

For intersection point ' P
Xx=2A—-1=3p—2
y=3A+2=2u+3
z=4 \+1=p+4
So, point P(x,y,z) = (1,5,5)
\& Q(4,—5,1)
- PQ—.TT00116
=4/125 = 5,/5
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QI5.
(957)

Q1e.
“

Q(7,-2,5)

|

R(5,5,8) T
P

Let R(2\ + 1,3\ — 1,4))

2 +1=5

A=2

R(5,5,8)

let T(2A + 1,3 — 1,4))

ST 2 3 &
QT = (2A — 6)i + (3A+1)j + (4A — 5)k
— ~ ~ g

b = 2i + 3] + 4k

— =

QT -b =0
AN—12+9A+3+16A—20=0

othe
T(3,2,4)

QT =433 RT =29

2
1
(area of APQR)? = (5\/E . 2m>
= 957

Q
L_iL’—|—1 y—|—3_z+5
3 5 7
15 32
T — = y— = _7
PQ = T _ T _Z — A\

Chapter-wise Question Bank


admin
Rectangle


Three Dimensional Geometry
JEE Main 2025 January

Q17.

(©))

QI8.

C))

:>Q(/\+ %,4A+3—72,7,\+7)

Since Q lies on line L

15
AT+l o745

So, 3 -
= TA+22 =21+ 36
=A=-1
:. Point i 0
o om Q 7a7a
2 2

15 8 32 4
PQ—\/(7—7> +(7—?> +(7-0)
PQ = /66
= (PQ)* = 66

Li: T =(-1+2i+R)+ (i +2j +k
=T =0A-Di+20+1)j+A+Dk
Ly: T = (j+k) +p@i+7j)+ 3k
=T =2ui + (1+7w)j + (1 +3p)k
For point of intersection equating respective components
=>A—-1=2u

2A+1)=1+T7u

A+1=1+3u

We get

=A=3andp=1

= G+b=3i+9)+4k

Ly: T =2i+8] + 4k + a3 + 9j + 4k)
Fora=2,T =81 +26j + 12k

r 1

*Q

Te g

p
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r+1’  r+1’ r+1
— = = =
(0Q-04) - <|OP x OAP =10

gth <5r—1 5r — 1 10r+2>

__% R “ R

0OQ =5i + 55 + 10k

—— bHr—1. 5r—1~ 10r+2-

OA — T iy T it T+ A
r+1 r+1 r+1

H n n n
OP=—3 —j+2
- — 1 ‘57’—1

P A=
OP x O e 3
= i (207) — (2
T+1(z( 0r) — 7(20r))
5 — 1 5r —1 10r + 2
= 1
5<r+1>+5(r+1>+ O< r+1 )

1 /2 x 40072
__(;;@L):m

50 —1 10r+2

5\ (r+1)2
150r +10 1 (/2x400r%)
r+1 5\ (r+1)2 )

(1507 + 10)(r + 1) — 160r* = 10(r + 1)?
(157 + 1)(r + 1) — 167* = (r + 1)?
1572 +16r +1— 1672 =72 +2r 4+ 1

—2r? 4+ 14r =0
r=0,7
Q19. General point on line L : zl;l = ?11 = Z;2
@ is(A+1,-2-1,22+2)
M(1, 2, 2)
L ]
-
P L

O +1,=A=12N D

DR's of PM are (A, —\ — 3,2))
PM 1L

= |[A=—
S A+ (1) (=A—3)+2(20) =0 2
=6A+3=0
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1 -1
P(3.5:1)

! z+1 y—1 z+2
Let another line L' : = =

17 -1 1
General point on line L' is (p — 1, —p + 1, u — 2)

Point of intersection of line L and L' is

Aoy 2 = A=-2|and |u=0
=2A=u—4

A+l=p—-1
=p—A=2...(1)
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