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Q1.

Q2.

Q3.

Q4.

Qs.

Q6.

Let o and S be the roots of 22 + v/3z — 16 = 0, and v and J be the roots of 22 + 3z — 1 = 0. If P, = o™ + "

Pag++/3Ps; Qy5—Q5
and Q,, = v" + 6", then =22 B e

is equal to

2P Q2
(1)3
(2)4
3)5
@7
Fort > —1, let oy and §; be the roots of the equation

(t+27 1) 22+ (¢ +2)7 —1) o+ (¢+2)7 1) =0

Iflim, , ;+ oy = aand lim, , ;+ B; = b, then 72(a + b)? is equal to

Let P, =a" + 8", ne N.If Pjg =123, Py = 76, Ps — 47 and P; = 1, then the quadratic equation having roots

&and%is:

(ha?—z+1=0
Q) z?+z—-1=0
BG)e2—-z—-1=0
Dz +z+1=0

If the set of all a € R — {1}, for which the roots of the equation (1 — a)z? + 2(a — 3)z + 9 = 0 are positive is
(—o0, —a] U [B,7), then 2a + B + v is equal to

Consider the equation x* + 4x —n = 0, where n € [20, 100] is a natural number. Then the number of all distinct
values of n, for which the given equation has integral roots, is equal to

(7
(2)8
(3)6

45

Let the set of all values of p € IR, for which both the roots of the equation 2% — (p + 2)z + (2p + 9) = 0 are

negative real numbers, be the interval (a, 8]. Then 8 — 2« is equal to
(Ho

(2)9
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(3)5

(4) 20

Q7. The number of real roots of the equation x|x — 2|+ 3|x — 3| +1=0is:
(1)4
)2
3) 1

43

Q8. The sum of the squares of the roots of [x + 2|2 + |x — 2| — 2 = 0 and the squares of the roots of
22 2|z -3 —-5=0,is

(1) 26
(2) 36
(3) 30

(4) 24
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é._ = 2 + 3i. Then the sum of all possible values of 22 is

-1

Q1. Let z € C be such that

2243
221
(1)19 — 2i

(2) —19 — 2i

(3)19 + 2i

(4) —19 + 2i

Q2. Let the product of wy = (8 + ) sinf + (7 + 4i) cos € and wa = (1 + 8i) sinb + (4 + 7i) cos @ be a + i3,
i=+/—1. Let p and q be the maximum and the minimum values of « + [ respectively.

(1) 140
(2) 130
(3) 160

(4) 150

Q3. Among the statements
(S1): Theset{ze€ C—{—i}: |z| =1 and :—:1 is purely real} contains exactly two elements, and (S2) : The set

{ze C—{-1}:|z| =1 and % is purely imaginary contains infinitely many elements.
(1) both are incorrect
(2) only (S1) is correct

(3) only (S2) is correct

(4) both are correct

Q4. Let A =
{9 € [0,27] : 1+ 10Re( 222t _ o},

cos f—3isinf
Then " 4 6° is equal to
21 2
() =
(2) 872
@)

1

(4) 62

Q5. LetA={2€C: |z2—2 =1 :3},B:{zEC:Re(z~z’z):2}a11dS:AﬂB.ThanzF_5[z|2iscqua]to
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24k%z

ke kz,k € R, then the maximum distance of k + ik” from
5

Q6. Let z be a complex number such that |2| = 1. If

the circle [z — (1 4 2i)| =1 is:
M vV5+1
2)2
3)3
*V3+1
Q7. If 21, 29, 23 € C are the vertices of an equilateral triangle, whose centroid is z, then Zizl (21 — 20)2 is equal to
(1)0
)1
(3)i
(4) —i

Q8. If the locus of z € C, such that

z—1 z—1
Re( 2:__1) + Re( 22__i) =2
is a circle of radius r and center (a, b) then -1—5-?32 is equal to :

™

(1) 24
2) 12
(3) 18

4) 16

2
Q9. If  is a root of the equation 22 + 2 + 1 = 0 and Ny (ak + ik) = 20, then n is equal to
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Q1. Let ay,as,as ... be in an A.P. such that 211(2:1 agk_1 = —%al, a; # 0.1f >, ax = 0, then n is:
(1) 11
) 10
(3) 18

4) 17

Q2. Let a,, be the n™ term of an A. P.
IfS, =ay+ay+as+...+a, =700,a6 = 7 and S; = 7, then a, is equal to :

(1) 56
(2) 65
(3) 64

470

Q3. Let aj,ap, a3, ... be a G. P. of increasing positive numbers. If azas = 729 and az + a4 = %, then

24 (a; + ay + a3) is equal to
(1) 131
(2) 130
(3)129
(4)128

1+3 1+3+5 1+3+5+7
Q4. The sum 1 + = T = T

+ ... upto oo terms, is equal to
(1) 6e
(2) e
(3) 3e

(4) 2e

Q5. The number of terms of an A.P. is even; the sum of all the odd terms is 24 , the sum of all the even terms is 30 and

the last term exceeds the first by %L Then the number of terms which are integers in the A.P. is :
(1)4

(2)10
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Q6.

Q7.

Q8.

Q.

(3)6

“4)8

Consider two sets A and B, each containing three numbers in A.P. Let the sum and the product of the elements of
A be 36 and p respectively and the sum and the product of the elements of B be 36 and q respectively. Let d and D
be the common differences of AP's in A and B respectively such that D = d + 3,d > 0. If% = '—59, then p — ¢

is equal to
(1) 600
(2) 450
(3) 630

(4) 540

Let x1,x3, x3, x4 be in a geometric progression. 2, 7,9, 5 are subtracted respectively from z1, 22, 3 x4 then the

resulting numbers are in an arithmetic progression. Then the value of ;—4(:31:1:23:3:.‘:4) is
¢1y 72
(2) 18
(3) 36

4) 216

If the sum of the second, fourth and sixth terms of a G.P. of positive terms is 21 and the sum of its eighth, tenth

and twelfth terms is 15309 , then the sum of its first nine terms is :
(1) 760
(2) 755
(3) 750
(4) 757

4.1 42 4.3
1+4.14 1+4.2¢ 1+4.34

If the sum of the first 10 terms of the series +...18 %, where gecd(m, n) = 1, then

m + n is equal to

Q10. The sum 1 + 3 4 11 + 25 + 45 + 71+.. upto 20 terms, is equal to

(1) 7240

(2) 7130
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(3) 6982

(4) 8124

Q11.1+3+5%4+7+9% + ... upto 40 terms is equal to
(1) 43890
(2) 41880
(3) 33980

(4) 40870

Q12. If the sum of the first 20 terms of the series
4.1 42 _ 43 4.4
44312417 1 44322420 44380430 aqaatid’
is =, where m and n are coprime, then m + n is equal to :-

(1) 423
(2) 420
(3) 421

(4) 422

Q13. Let A= {1,6,11,16,...} and B = {9,16, 23, 30, ...} be the sets consisting of the first 2025 terms of two

arithmetic progressions. Then n(A U B) is

(1) 3814
(2) 4027
(3) 3761
(4) 4003
4
Qu4. 1 1 1 o
If14—|—24—|—4+ ..... 00~—90,
111 -
F '3—4‘+?+ ..... o0 = oy,
1 1 1
2—4 E-{—? ..Oo:ﬁ,
then % is equal to
(1)23
) 18

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

Contact: +91-8605100077



Sequences and Series
JEE Main 2025 April
(3) 15

(4) 14
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Q1.

Q2.

Q3.

Q4.

Qs.

The number of sequences of ten terms, whose terms are either 0 or 1 or 2 , that contain exactly five 1 s and
exactly three 2 s , is equal to

(1) 360

(2) 45

(3) 2520

(4) 1820

Line L, of slope 2 and line L, of slope % intersect at the origin O . In the first quadrant, Py, Py, .... Py are 12
points on line Ly and @1, @3, .. ... Qg are 9 points on line Lo. Then the total number of triangles, that can be

formed having vertices at three of the 22 points O, P1, Pa, ... P12, Q;,Q,, .. .. Qq, is:
(1) 1080
(2)1134
(3) 1026

(4) 1188

From a group of 7 batsmen and 6 bowlers, 10 players are to be chosen for a team, which should include atleast 4
batsmen and atleast 4 bowlers. One batsmen and one bowler who are captain and vice-captain respectively of the

team should be included. Then the total number of ways such a selection can be made, is
(1) 165
(2) 155
(3) 145

(4) 135

There are 12 points in a plane, no three of which are in the same straight line, except 5 points which are collinear.
Then the total number of triangles that can be formed with the vertices at any three of these 12 points is

(1) 230
(2) 220
(3) 200

4)210

If the number of seven-digit numbers, such that the sum of their digits is even, is m - n.- 10%;
m,n € {1,2,3,...,9}, then m + n is equal to
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Q6. Let p be the number of all triangles that can be formed by joining the vertices of a regular polygon P of n sides

Q7.

QS.

Q9.

and q be the number of all quadrilaterals that can be formed by joining the vertices of P. If p + ¢ = 126, then the

) 2
eccentricity of the ellipse :—G + % =1is:
OF;

@) 3

Forn > 2, let S, denote the set of all subsets of {1,2...... ,n} with no two consecutive numbers. For example
{1,3,5} € S¢, but {1,2,4} ¢ Sg. Then n ( S;) is equal to

The largest n € N such that 3" divides 50 ! is:
(1)21
(2) 22
(3) 20

(4) 23

Let m and n, (m < n) be two 2-digit numbers. Then the total numbers of pairs (m, n), such that ged(m, n) = 6,
is

Q10. The number of ways, in which the letters A, B, C, D, E can be placed in the 8 boxes of the figure below so that

no row remains empty and at most one letter can be placed in a box, is :

(1) 5880
(2) 960
(3) 840

(4) 5760

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



Binomial Theorem
JEE Main 2025 April

Q1. The term independent of x in the expansion of ( (xZ-"ifj__:ill.f3} - (;:11)2) ) 61 xz > 1lis:
(1) 210
(2) 150
(3) 240
(4) 120

Q2. The remainder when ((64](54)) (64)

is divided by 7 is equal to
(1)4
2)!1
3)3
4)6

Q3. The sum of all rational terms in the expansion of (2 + v/3)8 is
(1) 16923
(2) 3763

(3) 33845

(4) 18817

Q4. For an integer n > 2, if the arithmetic mean of all coefficients in the binomial expansion of (z + y)*" 3 is 16,

then the distance of the point P (2n < 1,n?— 4n) from the line  + y = 8 is:
(1) v2
2)2v2
(3) 52
(4)3v2
Q5. In the expansion of (\3/5 + %)n, n € N, if the ratio of 15* term from the beginning to the 15" term from the
end is é—, then the value of "Cy is:
(1) 4060

(2) 1040
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(3) 2300

(4) 4960

Q6. The product of the last two digits of (1919)*1 is

7 ; 1\ 1016
Q7: The number of integral terms in the expansion of (53 + 73) is

(1) 127
(2) 130
(3) 129

4) 128

10 (1011 11 all—111 : .
Q8. 1%, (T) T NEE S T then « is equal to :

(1) 15
()11
(3) 24

(4) 20

Pyl (‘”;—3) 00, = a(%)g B, a,BEN, then(a+ B)?isequal to
(1) 27
2)9
(3) 81

(4) 18

Q10. Let (1 +x + :r:z)m =ap+ a1 + asx® + . ... +apz®. If (a1 + a3z +as + ....+ayg) — 11as = 121k, then k is

equal to

QiLif1?. (¥Cy)+22-(PCy)+32-(PC3)+...415% - (PCy5) =2™ - 3" - 5, where
m,n,k € N, then m + n + k is equal to :

(1) 19

(2) 21
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(3) 18

(4) 20

Q12. The sum of the series
2x1x2C0; —3x2x2C; +4x3x20C;—5x4x20C; +...+ 18 x 17 x *°Cy, is equal to
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Q1.

Q2.

Q3.

Q4.

Let the mean and the standard deviation of the observation 2, 3, 3,4,5,7, a, b be 4 and V2 respectively. Then the
mean deviation about the mode of these observations is :

(H1
@ ;
(3)2

@1

Let the Mean and Variance of five observations 1 = 1,25 = 3,23 = a,24 = Tand x5 = b,a > b, be 5 and 10

respectively. Then the Variance of the observations n + z,,n =1,2,........ b is
(1)17

(2)16.4

3)174

(4) 16

The mean and standard deviation of 100 observations are 40 and 5.1 , respectively, By mistake one observation is
taken as 50 instead of 40. If the correct mean and the correct standard deviation are p and o respectively, then
10(p + o) is equal to

(1) 445
(2) 451
(3) 447

(4) 449

If the mean and the variance of 6,4, a, 8,b,12,10, 13 are 9 and 9.25 respectively, then a + b + ab is equal to :
(1) 105
(2) 103
(3) 100

(4) 106
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Q1. cosf 0 —sinf
LetdA=]| 0 1 0 . If for some 6 € (0,7), A2 = A7, then the sum of the diagonal elements of the

sinf 0 cosf@

matrix (A +I)® + (A —I)® — 6 A is equal to

Q2. The number of singular matrices of order 2 , whose elements are from the set {2, 3, 6,9} is

Q3. 1ot a= [a hl} ,a > 0, such that det(A) = 0 and a + 3 = 1. If  denotes 2 x 2 identity matrix, then the

6 p
matrix (1 + A)® is:
[4 -1
1
(&) 6 _1]
[257 —64
(2)
514 127
(1025 511
(3) }
2024 —1024
[ 766 —255
4) ]
[ 1530 —509

Q4. Let a be a solution of 22 + z + 1 = 0, and for some a and b in

1 16 13
R,(4 a b]|-1 =1 2 |=[0 0 {J]‘Ifid+2+1=3,thenm+nisequalto
o ot ol
-2 -14 -8
(13
(2) 11
3)7
4)8

Q5. Let A be a 3 x 3 real matrix such that A%2(A — 2I)— 4( A —I) = O, where I and O are the identity and null
matrices, respectively. If A° = A% + BA + I, where a, 8 and +y are real constants, then o + 3 + ~ is equal to:

(1) 12
(2) 20
(3) 76

(4) 4
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Q6.

Q7.

QS.

Q.

Let the matrix A = satisfy A" = A"~? + A? — [ forn > 3. Then the sum of all the elements of A

-
- O O
)

is -

(1)53
() 52
(3) 39

(4) 44

1
Let a € R and A be a matrix of order 3 x 3 such that det(A4) = —4and A+ I = 0 |, where I is the
2

e M =
- =2

identity matrix of order 3 x 3.
If det((a + 1) adj((a — 1)A)) is 23", m,n € {0,1,2,....20}, then m + n is equal to :

(1) 14
)17
(3)15

4) 16

Let A be a matrix of order 3 x 3 and |A| = 5. If [2adj(3 Aadj(2 A))| =2%-3° .57, B,y € Nthena + 8+ v is

equal to
(1)25
(2) 26
(3)27
(4) 28

A 2 3

Let I be the identity matrix of order 3 x 3 and forthe matrix A= |4 5 6| ,|A| = —1. Let B be the inverse
T -1 2

of the matrix adj (A ad] (Az)). Then |(AB + 1)| is equal to

Q10. Let A be a 3 x 3 matrix such that

|adj(adj(adjA))| = 81. If
(n-1)2

S = {n € Z:(|adj(adjA)|) = = |A|(3n2_5n--d)}

, then ZnES ‘A(n?+n)

is equal to
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(1) 866

(2) 750
(3) 820

(4) 732

Q11. 2 2+4p 2+p+gq
LetA= (4 6+2p 8+3p+2¢q
6 12+3p 20+ 6p+3q
If det(adj(adj(3 A))) = 2™ - 3", m,n € N, then m + n is equal to

(1) 22
(2) 24
(3) 26

(4) 20
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Q1.

Q2.

Q3.

Q4.

Let the system of equations
rz+5y—z=1

de +3y—32=7
x+y+Az=pu

A, i € R, have infinitely many solutions. Then the number of the solutions of this system, If z, y, z are integers

and satisfy 7 < 2z +y+ 2 < 77, is
(1)3
(2)6
3)5

(4 4

sinx cosx sinz -+ cosx +1 .
If y(z)=| 27 28 27 ,z € R, then j_y + yis equal to
1 1 1

(1) -1
(2) 28
(3) 27

(4)1

If the system of linear equations

3r+y+pPz=3

2+ ay—2z2=-3

z4+2y+z=4

has infinitely many solutions, then the value of 223 — 9a is :

(1) 49
(2) 31
(3)43

(4) 37

If the system of equation

2c 4+ Ay+32z=5

st 2y—z=7

dx +by+puz=29

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

(1) 22
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(2) 18
(3) 26

(4) 30

QS. Let the system of equations :
2¢+3y+52=9
Tr+3y—22=28
122 +3y—(4+AN)z=16—p
have infinitely many solutions. Then the radius of the circle centred at (A, p) and touching the line 4z = 3y is

(L
@1
(3)7

* 2
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Q1.

Q2.

Q3.

Q4.

Qs.

A card from a pack of 52 cards is lost. From the remaining 51 cards, n cards are drawn and are found to be

spades. If the probability of the lost card to be a spade is %% the n is equal to

If the probability that the random variable X takes the value z is given by P(X = z) = k(z + 1)3 7,
x=0,1,2,3...... , where k is a constant, then P(X > 3) is equal to

OF"

)35

O

The probability, of forming a 12 persons committee from 4 engineers, 2 doctors and 10 professors containing at

least 3 engineers and at least 1 doctor, is:
0

@)
@ 5

) =

Given three indentical bags each containing 10 balls, whose colours are as follows :
Red Blue Green

Bagl 3 2 5
Bagll 4 3 3
Baglll 5 1 4

A person chooses a bag at random and takes out a ball. If the ball is Red, the probability that it is from bag I is p

and if the balls is Green, the probability that it is from bag Il is q , then the value of (% + %) is :

(1)6
(2)9
3)7

48

A bag contains 19 unbiased coins and one coin with head on both sides. One coin drawn at random is tossed and
m
n

head turns up. If the probability that the drawn coin was unbiased, is =, ged(m,n) = 1, then n? — m? is equal to

(1) 80
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Q6.

Q7.

QS.

Q.

(2) 60
(3) 72

(4) 64

A box contains 10 pens of which 3 are defective. A sample of 2 pens is drawn at random and let X denote the

number of defective pens. Then the variance of X is
() =
@ =
©F
@3

Let a random variable X take values 0,1,2,3 withP(X =0) =P(X =1) = p,P(X =2) =P(X = 3) and
E (X2) — 9E(X). Then the value of 8p — 1 s :

()0
(2)2
3)1

4)3

Three distinct numbers are selected randomly from the set {1,2,3,...... ,40}. If the probability, that the selected

numbers are in an increasing G.P. is %, ged(m,n) = 1, then m + n is equal to

All five letter words are made using all the letters A, B, C, D, E and arranged as in an English dictionary with
serial numbers. Let the word at serial number n be denoted by W,,. Let the probability P (W) of choosing the
word W, satisty P (W,) = 2P (Wy-1),n > 1.

If P(CDBEA) = Ef—il,a, B €N, then a + B is equal to :

Q10. If A and B are two events such that P(A) = 0.7, P(B) = 0.4 and P(A N B) = 0.5, where B denotes the

complement of B, then P(B | (A U B)) is equal:-
OF;
(@)
3)

) 3
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Q1.

Q2.

Q3.

Q4.

Let A= {-2,-1,0,1,2,3}. let R be a relation on A defined by 2Ry if and only if y = max{x, 1}. Let [ be the
number of elements in R. Let m and n be the minimum number of elements required to be added in R to make it

reflexive and symmetric relations, respectively. Then [ + m + n is equal to
(1)12
2)11
3)13

(4) 14

Let A={1,2,3,...,10} and R be a relation on A such that R = {(a,b) : a =2 b + 1}. Let (a;, a,),
(ag,as), (as,ay),--..,(ar, ap.1) be a sequence of k elements of R such that the second entry of an ordered pair
is equal to the first entry of the next ordered pair. Then the largest integer k , for which such a sequence exists, is

equal to :
()6
)7
3)5

4)8

Let A be the set of all functions f : Z — Z and R be a relation on A such that R = {(f,g) : f(0) = g(1) and
f(1) =g(0)}. Then R is:

(1) Symmetric and transitive but not reflective
(2) Symmetric but neither reflective nor transitive
(3) Reflexive but neither symmetric nor transitive

(4) Transitive but neither reflexive nor symmetric

Let A ={-3,-2,-1,0,1,2,3,}. LetR be a relation on A defined by 2Ry if and only if 0 < 22 + 2y < 4.
Let [ be the number of elements in R and m be the minimum number of elements required to be added in R to

make it a reflexive relation. then [ 4 m is equal to
(119
(2) 20
(3)17

(4) 18
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Q5. Let A = {-3,-2,-1,0,1,2,3} and R be a relation on A defined by zRy if and only if 2z — y € {0,1}. Let [ be
the number of elements in R. Let m and n be the minimum number of elements required to be added in R to make

it reflexive and symmetric relations, respectively. Then ! 4+ mn is equal to :-
(1) 18
(2) 17
(3)15

(4) 16

Q6. The number of relations on the set A = {1, 2, 3} containing at most 6 elements including (1, 2), which are

reflexive and transitive but not symmetric, is

Q7. Let A ={0,1,2,3,4,5}. Let R be a relation on A defined by (z,y) € R if and only if max {z,y} € {3,4}. Then
among the statements (S;) : The number of elements in R is 18 , and (S2) : The relation R is symmetric but
neither reflexive nor transitive

(1) both are true
(2) both are false
(3) only (S3) is true

(4) only (S,) is true
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Q1. Let f be a function such that f(z) + 3f (%) =4z, # 0. Then f(3) + f(8) is equal to

Q2.

Q3.

Q4.

Q5.

Visit: www.vishalsiracademy.com

(111
2) 10

(3)12

4)13

Letf(m)+2f(§) — 22 + 5 and 2¢(z) — 3g(§) — 2,2 >0.1fa = [ f(
value of 9a + B is:

(1)1

)0

(3) 10

4) 11

If the domain of the function

flz) = \/10+13m—m2 + Iz is (a,b), then (1 + a)® + b is equal to :

(1) 26
(2) 29
(3) 25

(4) 30

If the domain of the function

4+3 2
e8] = loge(5 o )—i—sa (;:) is  [ayB)
then a? + 443 is equal to

(15
(2) 4
(3)3

47

If the domain of the function f(z) = log, (1 — log, (2% — 9z + 18)) is («a
equal to

B U
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Q6.

Q7.

QS.

Q9.

(1) 18

(2)16

3)15

(4) 17

Let the domain of the function

f(x) = cos ! (%) be [a, B] and the domain of g(x) = log,(2 — 6log,,(2x + 5)) be (v, d).

Then |7(a + B) + 4(y + 9)| is equal to

Let f, g: (1,00) — R be defined as f(x) = 2“2 and g(z) = 222 If the range of the function

br+ T==

fog:[2,4] = Ris [a, f], then ——is equal to
(1) 68

(2)29

(3)2

(4) 56

Consider the sets A = {(x,y) ERxR:x24+y2= 25}, B= {(x,y] ERxR:x%49y? = 144},0 ={(x,y)
CZxL:z24+¢°< 4}, and D = A N B. The total number of one-one functions from the set D to the set C is:

(1) 15120
(2) 19320
(3) 17160

(4) 18290

Let f : R — R be a continuous function satisfying f(0) = 1 and f(2x) — f(x) = x forall x € R. If
limy 00 {f(:r) —.f (%)} = G(z). then 1%, G (r?) is equal to

(1) 540
(2) 385
(3) 420

4215

Q10. Let the domains of the functions

Tz+10

z—2

f(x) = log, log; log, (8 — log, (x* + 4x + 5) ) and g(z) = sin_l( ) be (a, B) and |7, d], respectively. Then

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



Functions
JEE Main 2025 April

a? 4 8% +~2 + 8% is equal to :-
(1) 15
)13
(3) 16

(4) 14

Q11. If the range of the function f(z) = ——2—, 2 # 1,2, is (—o0, a] U [8,00), then a? + 2 is equal to :
& 23242 4

(1) 190
(2) 192
(3) 188

(4) 194
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tan{tan z)—sin(sinx)

QL. If the function f(z) = is continuous at x = 0, then f(0) is equal to

tanz—sinx

cos(2a)+a cos(dx)—b

Q2. If lim, o is finite, then (a + b) is equal to :

(1 i
(2)0
¥,
(4) -1
Q3. tan(stz)‘i’) log, (1+322)

lim -
(tan—13v%)* (e,-,ma —1)

0+ is equal to

(1) =
2)1

3) 3
OF

3
Q4 2% sin az+(y—1)e"

*Fora, 8,7, € R, iflim,_, = 3, then 8 + ¥ — o is equal to:

sin s Bz
(1)7
(2)4
(3)6

@) =

Q5. Given below are two statements :
=, [ 1+
tan ~ x-+log, v ‘1—?—2:1:

o |ro

xh

Statement I : lim,, ., (

2
Statement II : limy_,; (xl—r) = é
In the light of the above statements, choose the correct answer from the options given below :
(1) Statement 1 is false but Statement II is true

(2) Statement I is true but Statement 11 is false

(3) Both Statement I and Statement IT are false
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(4) Both Statement I and Statement II are true

1

Q6. 1 Lim, g ( fanz ) - p, then 96 log, p is equal to

i

- Acos(z— isin(1—x .
Q7.1f  lim, - o (i_l}?}ﬂ o —1, where A, u € R, then A + p is equal to

(1) 18
(2) 20
(3)19

4) 17
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Q1. Let m and n be the number of points at which the function f(x) = max {x, > ST S le} ,x € IR, is not

differentiable and not continuous, respectively. Then m + n is equal to

Q2. (1+ax)l* , x<0
_J1+b ; =0
Let f(x) ()12
(x-+c)l/3-2 ’

be continuous at z = 0. Then e“be is equal to
(1) 64
(2) 72
(3) 48
(4) 36

Q3. The number of points of discontinuity of the function f(x) = [%} — [v/x],x € [0, 4], where [-] denotes the

greatest integer function is
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Q1. Let f: R — R be a twice differentiable function such that (sin z cos y)(f(2z + 2y) — f(2z — 2y)) = (cosz
siny)(f(2x + 2y) + f(2x — 2y)), for all x,y € R.

If £/(0) = % then the value of 24 f" (’?") ig:

(12
(2) -3
(3)3

4) —2
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Q1. If the function f(z) = 223 — 9ax? + 12a%x + 1, where a > 0, attains its local maximum and local minimum
values at p and g, respectively, such that p? = q, then f(3) is equal to:

(1) 55
(2) 10
(3)23

(4) 37

Q2. Let z = —1 and z = 2 be the critical points of the function f(x) = x* + ax* + blog, x| + 1,x # 0. Let m and M

respectively be the absolute minimum and the absolute maximum values of f in the interval [—2, ~ﬂ Then

|M + m/| is equal to (Take log. 2 = 0.7 ):
(13211
(2) 19.8
(3) 22.1

(4) 20.9

Q3. The shortest distance between the curves y° = 8x and 2 + y* + 12y + 35 = 0 is :

(1)2v3 -1
2) V2

(3)3v2-1
4)2y2-1

Q4. Let f : R — R be a function defined by f(z) = ||z + 2| — 2|x||. If m is the number of points of local minima and

n is the number of points of local maxima of f, then m + n is
(15
2)3
3)2

44

Q5. Let the function f(z) = £ + 2 4+ 3,2 +# 0 be strictly increasing in (—00, a;) U (ay, 00) and strictly decreasing in
3 @

(a3, ) U (ay, ;). Then 37 | a2 is equal to :-

(1) 48
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(2) 28
(3) 40

(4) 36

Q6. Let a > 0. If the function f(x) = 6x® — 45ax? + 108a%x + 1 attains its local maximum and minimum values at

the points x; and x5 respectively such that z;z2 = 54, then a + x; + x5 1s equal to :-
(1) 15
(2)18
(3) 24

(4)13

Q7. Let f : R — R be a polynomial function of degree four having extreme values at x = 4 and = 5.

If limg, .o % = 5, then f(2) is equal to :

(1) 12
(2) 10
(3)8

(4) 14

Q8. Let f be a differentiable function on R such that f(2) = 1, f/(2) = 4. Let lim,_,o(f(2 + z))*/* = . Then the

number of times the curve y = 42® — 42* — 4(a — 7)z — a meets x -axis is :-
(1)2
2)1
(3)0

43
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1. TFaitz)
Q ;ff _(.:.)_de ==
(\"m—w)

%((\/14——:35—1— ::e:).n (::'7,\/1—#—5‘:E - :}:)) + C where C

is the constant of integration and m,n € N, then m + n is equal to

Q2. Let f(z) = [23V/3 — 22dz. If 5f(1/2) = —4, then f(1) is equal to

(1) -22
@ -2
@) -2
@ -2

Q3. [(i i ig) (Va7 D) de

H i
If %

integration, then & + 3 + v is equal to
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atl (a, B,y € Z), where C is the constant of

(3xﬁ+x'f)T +C,z >0,
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Q1. The integral ﬁ — Swdr i equal to

) 4cos? pdsine
(1) 272
(2) 4
() 2
3x?
) =

7 (z+3)sinz

Q2. The integral f T

d:c is equal to :
(1) E(?r-l— 1)

S
(2) Z(r+2)

(3) 75 (7 +6)

4 5% (?T +4)
- . et 1 3.
Q3. Let [.] denote the greatest integer function. If fu [e‘—,} dx = a — log, 2, then a” is equal to

Q4. Let (a,b) be the point ofintcrsection of the curve 2 = 2y and the straight line y — 2z — 6 = 0 in the second

quadrant. Then the integral I = f *dzi is equal to :

o
(1) 24
(2) 27
(3) 18

4) 21

Q5.4 (szﬂ/m) da — 3log,(v/3) is equal to :
(1) 2+ v2 + log, (1 + v2)
(2)2 — V2 —log,(1+ v2)
(3)2+ V2 —log (1 + v2)
(4) 2 — V2 +log,(1+2)

Q6. Let the domain of the function
f(x) = log, log, logg (3 + 4z — 2?) be (a, b). If fﬁb_a [x*]dx=p— Va—+v5,p,q,1 € N, ged(p,q,r) =1,
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where [-] is the greatest integer function, then p + q + r is equal to
(1) 10

2)8

3)11

49

Q7. Let f(z) be a positive function and I; = ['1 2zf(2z(1 — 2z))dz and I, = f_21 f(z(1 — z))dz. Then the value of
2

Iy
I

is equal to
(1)9

)6

(3) 12

(4)4

(14++/ || —a)e™ (/|| —x)e™™

et4e T

Q8. The value of f_ll

dz is equal to

(13- 22
@2+ 22
& 1 20
@1+ 22

Q9 The integral f_%l (|22 sin(nz)|) dz is equal to:
(1)3+27
)4+
(3)1+3rm

(4)2+ 37
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Q1.

Q2.

Q3.

Q4.

Qo.

Q7.

The area of the region {(z,y) : |z —y| <y < 4y/z}is
(1) 512

1024
@) =5

@) %

2048
@ 5=

If the area of the region
{(z,y):[4-2?| <y<a®y<4,z>0}
is (80""2 — [3’) ,a, B € N, then a + 3 is equal to

s

The area of the region bounded by the curve y = max{|z|, z|z — 2|}, then z-axis and the lines z = —2 and z = 4

is equal to
If the area of the region {(z,y) : |z — 5| < y < 4,/x} is A, then 3 A is equal to ]

2
T z—4

- If the area of the region bounded by the curves y = 4 — 7 andy = 5~ isequal to , then 6 equals

(1) 250

2) 210

(3) 240

(4) 220

If the area of the region {(x,y) : 1 +x?> <y < min{x + 7,11 — 3x}} is A, then 3 A is equal to
(1) 50

(2) 49

(3) 46

(4) 47

Let the area of the bounded region {(:1?, y):0<9z <y’ y>3z— 6} be A. Then 6 A is equal to
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Q1. Let y = y(a) be the solution of the differential equation gij +3 (tem“3 z)y+3y= sec’

y(0) = % + € Theny (f) is equal to
(s

@ 3

(3) 5 +e

@3 +e

Q2. Let f: R — R be a thrice differentiable odd function satisfying f'(x) > 0, f'(x) = f(x), f(0) = 0, f'(0) = 3.
Then 9f (log, 3) is equal to

Q3. Let g be a differentiable function such that [ g(t)dt = = — [ tg(t)dt,z > 0 and let y = y(=) satisfy the

differential equation % = ytanz = 2(z + 1)secxg(x),x € [0, %) If y(0) = 0, then y (%) is equal to
2

V34
4w

@) &
27

@) 5

4y A7
()3\/§

Q4. Let f : [0,00) — R be differentiable function such that f(x) = 1 — 2x + [; e f(¢)dt for all x € [0, 00).

Then the area of the region bounded by y = f(x) and the coordinate axes is

(V5
) 3
3)V2
(4)2

QS. If a curve y = y(x) passes through the point (1, %) and satisfies the differential equation

(7:1:4 coty — e” cosec y) %‘; = 2% & > 1, then at z = 2, the value of cosy is:

2e?—e
() =

2elte
64

(2)

(3) 2e?—e

128
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) 2
@) 5

Q6. Let f(z) =z — 1 and g(z) = " forz € R. If-i% = (e‘g"qg(f(f(a:))) = %) ,y(0) = 0, then y(1) is :-

—e
M =

(2) 2e—1

ed

@) =

=
\‘_’.1

(4) =2

Q7. Let f : [1,00) — [2,00) be a differentiable function, If 10 [ f(t)dt = 5xf(x) — x> — 9 for all x > 1. then the
value of f(3) is :

(1)18
(2) 32
(3) 22
(4) 26

Q8. Let y = y(z) be the solution of the differential equation % + 2ysec® x = 2sec® z + 3tanx - sec® z such that

y(0) = %. Then 12 (y (%) — 2) is equal to !

Q9. Let y = y(z) be the solution curve of the differential equation
z (22 + %) dy + (e®(z — 2)y — 2*) dz = 0,z > 0 passing through the point (1,0). Then y(2) is equal to :

M <z
2

2462

(2)

3) 22

2—e?

4) —

4+e?

Q10. Let y = y(z) be the solution of the differential equation (:r:2 —+ 1) y' —2zy = (:34 +22% + 1) cosz, y(0) = 1.
Then f_g,i y(z)dz is :

(1) 24
(2) 36

(3) 30
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(4) 18
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Q1.

Q2.

Q3.

Q4.

Let A(4,—2),B(1,1) and C(9, —3) be the vertices of a triangle ABC'. Then the maximum area of the
parallelogram AFDE , formed with vertices D, E and F on the sides BC, CA and AB of the triangle ABC
respectively, is

Let the area of the triangle formed by a straight Line L: x + by + ¢ = 0 with co-ordinate axes be 48 square units.
If the perpendicular drawn from the origin to the line L makes an angle of 45° with the positive x -axis, then the

value of b + ¢? is:

(1) 90

(2) 93

(3) 97

(4) 83

Let the equation x(x + 2)(12 — k) = 2 have equal roots. Then the distance of the point (k, & ) from the lin
3z +4y+5 = 0is

(1)15

(2)5v3

(3)15v5

(4) 12

Let the three sides of a triangle are on the lines 4 — 7y + 10 = 0,z + y = 5 and 7z + 4y = 15. Then the
distance of its orthocentre from the orthocentre of the triangle formed by the lines z = 0,y =0andxz +y = 1is

(s
2)v5
(3) /20

4) 20

. Let ABC be the triangle such that the equations of lines AB and AC be 3y — = 2 and z + y = 2, respectively,

and the points B and C lie on x -axis. If P is the orthocentre of the triangle ABC, then the area of the triangle
PBC is equal to

()4
(2) 10

(3)8
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(4)6

Q6. If the orthocentre of the triangle formed by the linesy = z + 1,y = 4= — 8 and y = mx + cis at (3, —1), then

Q7.

QS.

Q.

m—cis:
(1)0
) -2
(3)4

4) 2

A line passing through the point P(a, #) makes an acute angle a with the positive x -axis. Let this line be rotated
about the point P through an angle % in the clock-wise direction. If in the new position, the slope of the line is

2 — \/ﬁ and its distance from the origin is % then the value of 3a® tan® a — 2\/§ 18

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

48

A line passes through the origin and makes equal angles with the positive coordinate axes. It intersects the lines
Li:2x+y+6=0andLy:4x+ 2y — p = 0,p > 0, at the points A and B, respectively. If AB = % and the

foot of the perpendicular from the point A on the line Ly is M, then % is equal to

()5
(2) 4
(3)2

43

Consider the lines x(3A + 1) + y(7A + 2) = 17\ + 5, A being a parameter, all passing through a point P . One of
these lines (say L) is farthest from the origin. If the distance of L from the point (3, 6) is d, then the value of d? is

(1) 20
(2) 30
(3) 10

4)15
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Q10. Let a be the length of a side of a square OABC with O being the origin. Its side OA makes an acute angle o with
the positive z-axis and the equations of its diagonals are (v/3 + 1)z + (v/3 — 1)y = 0 and
(V3 — 1)z — (V3 + 1)y + 8v/3 = 0. Then a? is equal to

(1) 48
(2) 32
(3) 16

(4) 24
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Q1. The absolute difference between the squares of the radii of the two circles passing through the point (—9,4) and

touching the lines z +y = 3 and z — y = 3, is equal to

Q2. If the four distinct points (4, 6), (—1,5), (0,0) and (k, 3k) lie on a circle of radius r . then 10k + r* is equal to
(1) 32
) 33
(3) 34

(4) 35

Q3. Let C be the circle in the third quadrant of radius 3 , that touches both coordinate axes. Let Cs be the circle with
centre (1, 3) that touches C; externally at the point (a, 8). If (8 — a)? = —,ged(m,n) = 1, then m + n is equal

1o :

(1)9
)13
(3)22

(4) 31
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Q1.

Q2.

Q3.

Q4.

Q5.

The axis of a parabola is the line y = z and its vertex and focus are in the first quadrant at distances /2 and 2v/2
units from the origin, respectively. If the point (1,k) lies on the parabola, then a possible value of k is :-

(1)4
(2)9
3)3

(4)8

Let P be the parabola, whose focus is (—2, 1) and directrix is 2z + y + 2 = 0. Then the sum of the ordinates of

the points on P, whose abscissa is -2 , is
OF:
@) 2
©F:

@ :

Let the focal chord PQ of the parabola y* = 4z make an angle of 60° with the positive z-axis, where P lies in the
first quadrant. If the circle, whose one diameter is PS, S being the focus of the parabola, touches the y-axis at the
point (0, ), then 50 is equal to :

(1) 15
(2) 25
(3) 30

(4)20

Let the point P of the focal chord PQ of the parabola y* = 16z be (1, —4). If the focus of the parabola divides

the chord PQ in the ratio m : n, ged(m,n) = 1, then m? + n? is equal to :
(1) 17
(2)10
(3) 37
(4) 26

The radius of the smallest circle which touches the parabolas y = 2® + 2 and = y* + 2 is

i
(1) ==
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Q6. A line passing through the point A(—2, 0), touches the parabola P : y*> = z — 2 at the point B in the first
p g g P p Y p
quadrant. The area, of the region bounded by the line AB , parabola P and the x -axis, is :-

(1<
(2)2
@)

43

Q7. Let r be the radius of the circle, which touches x -axis at point (a,0),a < 0 and the parabola y* = 9x at the point
(4,6). Then r is equal to
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Q1.

Q2.

Q3.

Q4.

Q5.

: u?
If S and S’ are the foci of the ellipse “;;; A % = 1 and P be a point on the ellipse, then min (SP. S'P) +
max (SP.S'P) is equal to :

(1) 3(1+v2)
(2) 3(6 + v2)
3)9

(4)27

If the length of the minor axis of an ellipse is equal to one fourth of the distance between the foci, then the
eccentricity of the ellipse is :

4
(l)ﬁ

V3
BT
3

) 7%

@2

A line passing through the point P(+/5, v/5) intersects the ellipse %‘% 5:‘ = 1at A and B such that (PA). (PB)
is maximum. Then 5 (JF’A2 + PBQ) is equal to :

(1) 218

(2) 377

(3) 290

(4) 338

The length of the latus-rectum of the ellipse, whose foci are (2, 5) and (2, —3) and eccentricity is %, is
OF

@3

@) 7

@ 3

The centre of a circle C is at the centre of the ellipse F : "':—2 + % =1,a > b. Let C pass through the foci F; and
a o

F> of E such that the circle C and the ellipse E intersect at four points. Let P be one of these four points. If the
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Q6.

Q7.

QS.

Q9.

area of the triangle PF; F5 is 30 and the length of the major axis of E is 17 , then the distance between the toci ot
Eis:

(1) 26
(2)13
(3) 12

@3

Let

A={(o,B)eRxR:|la—1 <4and|f—5| <6}
and

B={(a,8) e R x R:16(cx — 2)® + 9(8 - 6)? < 144}

(h)BcC A
(Q)AUB = {(x,y) : ~4<x < 4,-1 <y <11}
(3) neither A C BnorB C A

4 AcCB

4 . 2 y? : o i = 7
Let the length of a latus rectum of an ellipse = + % = 1be 10. If its eccentricity is the minimum value of the
a

11
Es

function f(t) = t2 + t + ==, t € R, then a% + b is equal to :
(1) 125
() 126
(3) 120

4)115

Let the ellipse 3z% + py? = 4 pass through the centre C of the eircle 2% + y% — 2z — 4y — 11 = 0 of radius 7. Let
f1, f2 be the focal distances of the point C on the ellipse. Then 6f; fo — r is equal to

(1) 74
(2) 68
(3) 70
(4) 78

Let for two distinct values of p the lines y = x + p touch the ellipse E : % + g-; = 1 at the points A and B . Let

the line y = x intersect E at the points C and D. Then the area of the quadrilateral ABCD is equal to
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(1) 36
(2) 24
(3) 48

(4) 20

a3 2

- Let ¢ the circle of mimimum area enclosing the ellipse £ : — 4+ — = 1 with eccentricity = and foc1 (=2, 0).
Q10. Let C be the circle of mini losing the ellipse B : = iz ith icity 3 and foci (£2,
ia

Let PQR be a variable triangle, whose vertex P is on the circle C' and the side QR of length 29 is parallel to the
major axis of E and contains the point of intersection of E with the negative y-axis. Then the maximum area of
the triangle PQR is :

(1) 6(3 + v/2)
(2) 8(3 + v2)
(3)62++/3

(4)82++/3

QI11. Let C be the circle x* + (y — 1)? = 2, E; and E; be two ellipses whose centres lie at the origin and major axes
lie on x -axis and y -axis respectively. Let the straight line « + y = 3 touch the curves C, E; and E, at
P(zy,v1),Q (z3,y2) and R (x5, y;) respectively. Given that P is the mid-point of the line segment QR and

PQ = 22, the value of 9 (z1y; + @ays + z5ys) is equal to
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) 2
Q1. et one focus of the hyperbola H : % — % = 1 be at (4/10, 0) and the corresponding directrix be x = *91’0 fe

and [ respectively are the eccentricity and the length of the latus rectum of H , then 9 (e2 + I) is equal to:
(1) 14
2) 15
3)16

4) 12

Q2. If the equation of the hyperbola with foci (4,2) and (8,2) is 32° — y* — az + By +v = 0, then a + B + v is

equal to

S' S
*

(4,.2) C|(6,2) (.8,2)

: r2 o 2
Q3. Let ¢, and e, be the eccentricities of the ellipse % + -jg =1 and the hyperbola 2 _ y—z

T % = 1, respectively.

If b < 5 and eje3 = 1, then the eccentricity of the ellipse having its axes along the coordinate axes and passing

through all four foci (two of the ellipse and two of the hyperbola) is :
OF

@3

3

42
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Q4. Let the product of the focal distances of the point P(4, 2/3) on the hyperbola H : :—2 - L —1be32.

2

Let the length of the conjugate axis of H be p and the length of its latus rectum be q . Then p? + g2 is equal to

2
5

2 2 E
Q5. Let the sum of the focal distances of the point P(4, 3) on the hyperbola H : % = 3;— = 1be 8\/5 If for H, the

length of the latus rectum is [ and the product of the focal distances of the point P is m , then 912 + 6 m is equal to

(1) 184
(2) 186
(3) 185
(4) 187

2 .
Q6. Consider the hyperbola = — i—z = 1 having one of its focus at P(—3,0). If the latus ractum through its other

focus subtends a right angle at P and a2b® = av/2 — 8,0, 8 € N.
Q7. Let the lengths of the transverse and conjugate axes of a hyperbola in standard form be 2a and 2b, respectively,

and one focus and the corresponding directrix of this hyperbola be (—5,0) and 5z + 9 = 0, respectively. If the
product of the focal distances of a point (e, 24/5) on the hyperbola is p, then 4p is equal to
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Ql.Ifg e [—%, %’T] , then the number of solutions of v/3 cosec? § — 2(\/3 — 1) cosec — 4 = 0, is equal to
(1)6
(2)8
(3)10
@7
Q2. If § € |2, 27], then the number of solutions of 2v/2 cos? 0 + (2 — v/6) cos @ — /3 = 0, is equal to:
Ly 12
(2)6
3)8

(4) 10
Q3. The number of solutions of the equation 2z + 3tanz = m,x € |2, 27| — {i%, j:%r} is

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

(4)3

Q4. The number of solutions of equation (4 — v/3)sinz —2/3cos’z = — A E [—2?1', 5—;] is

.
14+v/3
(4
)3
(3)6

(4)5

Q5. I£10sin & + 15 cos® @ = 6, then the value of w is:
Sec
(M 3
2 3

G2
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OF
Q6. If for 6 € {—%,0}, the points (z,y) = (3 tan(9+ %),Qtan(ﬂ—l— %)) lie on zy + ax + By + v = 0, then
a’ + B + 4% isequalto :
(1) 80
(2) 72
(3) 96

4)75

Q7. The number of solutions of the equation

cos 20 cos -g— +cos 2 — 2cos3 —‘;—'

2
. T T o
in [—2,2} is :
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1. .-"'Jl-e—t.ani{Z}—l
Q The value of cot ! (\—) — cot !

tan(2)

is equal to

Q2 Ify = cos(% + cos™! %) then (z — y)? + 3y* is equal to :

Q3. Considering the principal values of the inverse trigonometric functions,

. —1(3 p :
sin 1(\?&"4_%,/‘1_3:2)1_% <z < %,mequalto

(1) f +sin 'z

(2) T +sin 'z
(3) ‘%" —sin 1tz

(4) % —sin'a

Q4. The sum of the infinite series
cot ! (%) +cot ! (14—9)—1- cot_l(%) +cot ! (%) I

(0 s+ tan‘l(
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Q1.

Q2.

Q3.

Q4.

Qs.

Let ABCD be a tetrahedron such that the edges AB, AC and AD are mutually perpendicular. Let the areas of the
triangles ABC, ACD and ADB be 5,6 and 7 square units respectively. Then the area (in square units) of the
ABCD is equal to :

(1) v/340

2) 12

(3) V110

@ 7V3

Let the angle 8,0 < 6 < % between two unit vectors & and b be sin (?) If the vector

T =3a+6b+ 9(a x b), then the value of 9( ¢ - 4) — 3(¢ - b) is
(1) 31
)27
(3) 29
(4) 24

Let the three sides of a triangle ABC be given by the vectors 2i A 3' + f::, £ 33’ — Bkand 3i — 43 — 4k, Let
y . — — — T
G be the centroid of the triangle ABC'. Then 6 [ |[AG|” + [BG|" + |CG|" ] is equal to

Let @ and b be the vectors of the same magnitude such that % = v/2+ 1. Then |a‘;|2|2 is :
(1) 2+42

Q) 1++2

(3)2++2

4 4+22

If @ is nonzero vector such that its projections on the vectors 20 — 3' + 2?3, i+ 2:7' — 2k and k are equal, then a

unit vector along a is:

(1) == (=7i + 9j + 5Kk)

v 155

1 i - .
1 2% b .

L_(7i +95 — 5k
(4) —=(7i +9j — 5k)
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Q6. a=2i p: 3 ‘: = - = = _'>_ % 2
Leta = 21 —33—|—k,b~33+23+5kandavect0rcbesuchthat(a — ¢)Xx b =-18i —3j + 12k and

— —
a- ¢ =3 Ifb x ¢ = d,then|§>- d | isequal to:

(1)18

(2)12

3)9

(4) 15

Q7. Leta=1i +j —I—k b=3i +23—k cé —AJ+,ukandd be a unit vector such that a x d = b x d and
+d = 1, If € is perpendicular to @, then |3)\d + pc | is equal to

5 & A > on o e g o s s = A e d
Qs-Leta=z+23+kb 3t —3j+3k, ¢ =21 —j+2kand d beavectorsuchthat b x d = ¢ x d and
_}
4 a X % d)|? is equal to

Q9. Consider two vectors =3- 3 and V = 2i +j = )\ﬁ A > 0. The angle between them is given by

cos™! ( 2‘\//;) Let v ¥ = ?}1 + Tg, where ;}1 is parallel to I and v 2 18 perpendicular to u Then the value
‘ ‘ +{v9 is equal to
23
N =
(2) 14
25
32
4) 10

Q10. Letd = i 2_} +kandb=2i + ‘;' = FAC Let ¢ be a unit vector in the plane of the vectors @ and b and be
perpendicular to @. Then such a vector ¢ is :

(1) 2= — 2k)

L _’.‘ '.‘_"
(2) ﬁ( i+j—k)
1 . % -

(3) E(l —-jtk)

(4)%(—1“&)
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Q1.

Q2.

Q3.

Q4.

Each of the angles 3 and « that a given line makes with the positive y - and z -axes, respectively, is half of the
angle that this line makes with the positive x -axes. Then the sum of all possible values of the angle 3 is

Ok

2)n

@)

@ =

The line L, is parallel to the vector a = —37 + 23 + 4k and passes through the point (7, 6, 2) and the line Ly is

parallel to the vector b=2i+ _} + 3k and passes through the point (5, 3,4). The shortest distance between the

lines Ly and Ly is :

23
O 7

2L
@ U5

23
3) N

@) 2

1/ 38

; : . y— = : -8 i
Let the shortest distance between the lines x_ss = % = 21—3 and % = % = ZT* be 34/30. Then the positive

value of 5o + 3 is
(1)42
(2) 46
(3) 48
(4) 40

: g Sy, -2 =2 5 - -5
If the shortest distance between the lines TT = yT = ZT and f = % = zl -

18 %, then the sum of all
V6

possible values of v is
3
() 5
3
@) —3
3)3

4)-3
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Q5.

Q6.

Q7.

QS.

Let the vertices @ and R of the triangle PQR lie on the line cau R %41 QR = 5 and the coordinates of

5 2

the point P be (0, 2, 3). If the area of the triangle PQR is = then :

(H)m —5v/2In=0
2)2m-5v2In=0
(3)5m—2v2In=0

(4)5m —21v/2n =0

If the image of the point P(1, 0, 3) in the line joining the points A(4,7,1) and B(3,5, 3) is Q(«, 3,7), then
a+ B+ is equal to

()7

46
@ 3
(3) 18
(4)13

Let a line passing through the point (4, 1, 0) intersect the line L;; £+ = e "—;2’ at the point A (a, 3,~) and
the line Ly : * — 6 = y = —2 + 4 at the point B(a, b, ¢).
1 0 1

Then | B ~/|isequalto

a b ¢
(1)8
(2) 16
(3)12
(4)6
Line L; passes through the point (1,2, 3) and is parallel to Z -axis. Line Ly passes through the point (A, 5, 6) and

is parallel to y-axis. Let for A = Aj, Aa, Aa < Aj, the shortest distance between the two lines be 3 . Then the
square of the distance of the point (A1, A9, 7) from the line L; is

(1) 40
(2) 32
(3)25

(4) 37
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Q9.

Q10

Qll.

Q12.

Visit:

= n] along the line = = i

y—4 2 z—Y y— 1o 21T
0 3 2 3 6

The distance of the point (7,10, 11) from the line xT_‘l =

(1) 18
(2) 14
(3) 12

(4) 16

. Let A and B be two distinct points on the line L : ’%b == % Both A and B are at a distance 24/17 from

— —
the foot of perpendicular drawn from the point (1,2, 3) on the line L . If O is the origin, then OA - OB is equal

to:

(1)49
(2) 47
(3) 21
(4) 62

Let the values of p , for which the shortest distance between the lines I"g'l = 431 = é and

T = (pi + 2j f- k) -HAM{2i + 3+ 412) is +(_ be a, b, (a < b). Then the length of the latus rectum of the ellipse

9 2
Yy .
+—==11s:-

e
()9
23
3)2
(4) 18

. : : : & =7 -5 3 1 +3 247
Let A be the point of intersection of the lines Ly : ‘LT = % = —and Ly : a'T = yT = % Let Band C

be the point on the lines L, and L respectively such that AB = AC = 1/15. Then the square of the area of the
triangle ABC is :

(1) 54
(2) 63
(3) 57

(4) 60
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Q13.

Q14.

QI5.

Q16.

Q17.

Let the line L pass through (1,1, 1) and intersect the lines % =~ =*~and ‘c;a = ”;—’ = £ . Then,

which of the following points lies on the line L. ?
(1)(4,22,7)

(2) (5,4,3)

(3) (10, —29, —50)

(4) (7,15,13)

Consider the lines Ly :x— 1=y —2=zand Ly : x — 2 =y =z — 1. Let the feet of the perpendiculars from
the point P(5, 1, —3) on the lines L; and Ly be Q and R respectively. If the area of the triangle PQR is A , then
4 A% is equal to :

(1) 139
(2) 147
(3) 151
(4) 143
z—1 y—2 z-3 z—A _ y4 z—5

B R 4 3 4 5
is ;1%_ be A and Aq. Then the radius of the circle passing through the points (0, 0), (A1, A2) and (A2, A;) is

Let the values of A for which the shortest distance between the lines

—

; 54/2
(1)

@4
3L

(4)3

Let the area of the triangle formed by the linesz + 2 =y — 1 = 2, 1;3 = % = —I—I- and 5 = E;—:i = ~“—I—2 be

A. Then A? is equal to

If the equation of the line passing through the point (0, - %, 0) and perpendicular to the lines

7 = A(i +aj + bk) and
T =(— - 6k)+pu(-bi +aj + 5k)
x-1 _ yt4 _ z—c thena + b + ¢+ disequal to:

s — = —

-2 4 = -4’
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Quadratic Equation

1.(3) 2.(98) 3.2 4.(7 5.(3) 6.(3) 7. (3) 8.(2)
Complex Number

1.(2) 2.(2) 3.(3) 4.( 5.(22) 6.(1) 7.(1) 8.(3)

9.(11)

Sequences and Series

1.(1) 2.(3) 3.(3) 4.(4) 5.(1) 6. (4) 7.(4) 8.(4)
9. (441) 10. (1) 11.(2) 12.(3) 13.(3) 14.(3)

Permutation Combination
1.(3) 2.(2) 3.(2) 4. (4) 5.(14) 6. (4) 7.(13) 8.(2)
9. (64) 10. (4)

7 i

Binomial Theorem
1. (1) 2.(2) 3.(4) 4.(4) 5.(3) 6. (63) 7. (4) 8. (4)

9.(3) 10. (239) iL.(1) 12. (34)

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

1. (6) 2.(36) 3.(4) 4.(2) 5.(D) 6. (1) 7. (4) 8.(3)
9,(38) 10. (4) 11.(2)

Determinants

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

1.(2) 2.(4) 3. 4.(3) 5.(D) 6.(2) 7.(2) 8. (4949)

9, (183) 10. (1)

Sets and Relations

1.(1) 2.(3) 3.(2) 4.(4) 5.(2) 6. (5) 7.(3)
1.(1) 2.(4) 3.(1) 4.(2) 5.(1) 6. (96) 7.(4) 8. (3)

9,(2) 10. (1) 1. (4)

1.(2) 2.(1) 3.(3) 4.(1) 5.(4) 6.(32) 7.

Continuity and Differentiability

1. (3] 2.(3) 3.(8)

3)
Differentiation
1.(2)

Application of Derivatives

1. (4) 2.(1) 3.4 4.(2) 5.(4) 6.(2) 7.(2) 8.(1)
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Indefinite Integration

1. (379) 2.(4) 3.(19)

Definite Integration

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

Area Under Curves

1.(2) 2. (22) 3.(12) 4. (368) S5.(1) 6.(1) 7.(15)

Differential Equations
1.(2) 2.(36) 3.(2) 4.(2) 5.(3) 6. (3) 7.(2) 8. (21)
9.(4) 10. (1)

Straight Lines

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

Circle

1. (768) 2.(4) 3.(3)

Parabola

1.(2) 2.(1) 3.0 4.(1) 5.(4) 6.(3) 7. (30)
Ellipse

1. (4) 2.(D) 34 4.(4) 5.(2) 6.(1) 7.(2) 8.(3)
9.(2) 10. (4) 11. (46)

Hyperbola

1.(3) 2.(141) 3.(2) 4.(120) 5.(3) 6. (1944) 7. (189)
Trigonometric Equations

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

Inverse Trigonometric Functions

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

Vector Algebra

1.(3) 2.(3) 3.(164) 4.(3) 5.(3) 6.(4) 7.(5) 8.(128)
9.(2) 10. (4)

Three Dimensional Geometry

1.(1) 2.(1) 3.(2) 4. (4) 5.(2) 6.(2) 7.(1) 8.(3)
9.(2) 10.(2) 11.(3) 12. (1) 13.(4) 14.(2) 15. (1) 16. (56)
17.(2)
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Ql #*+/3x—-16=0<p
A3) P+ v/3Py_1 —16P,_ 5 =0
Pos + 4/3Pay — 16P23 =0
~ Pys + /3Py,
) 2Ps3
Similarly
i 3r—1=0=x Y] Qn=r"fd"
Qo — Quy = 7% + 6% — 4B _ §2
=B (42— 1) + 8% (82 — 1)
=7%(=37) +6%(-3y)
= —3[y%+ 524]
= —3Qyy
- Qa5 — Qs
T Qy

Pos+1/3Pyy Qs —Qaz
2Pg3 Qo
1
Q2. (t+2)s —1

a+b= lim (a+8)= lim —
(98) r—>—1+( 6} t——17 (f o 2)'}; L

=—3

lett+2=y
1;'6_1
a+b= fim A — |
y—+17 ylﬁ—l
49
72(a+b)* =72— =98
(a+b) =
Q3. o+ =123
@) atp=1
a+8 =176
o + % =47
Poy=FP+ 5
2=z+4+1=2"-2-1=0
a+B=1a8=-1
1 1 a + 1 1
o+ £ _

7
6

Q4. Both the roots are positive

(7 D=0
4(a—3)-4x9(1—a)>0
a’—6a+9—-9+9 >0
a’® + 3a >0
ala+3)>0
a € (—oo,—3| U0, 00) ...(J)
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3)

Q6.
3)

——>0
2a

2(a—3)
2(a—1)
a € (—o0,1) U (3,00} ...(i1)
f(0)=9>0
Equation (i) N (ii)
a € (—o0,—-3]U[0,1)
20+ B8+v—-64+04+1=7
. xX>44x+4=n+4
(x+2)>=n+4
x=-2++n+14
20<n <100
V24 < a4 < /104
= yn+4¢€{56,7,8,9,10}
.. 6 "integral values of ' n " are possible

>0

Using location of roots :

\'\

(D >0

(ii) == < 0

(iii) a. £(0) > 0

(p+2)*—4(2p+9) >0
(p+4)(p—8)>0 p+2<0 2p+9>0
Intersection p € (—%,—&1}

P —2aa=-44+9=5
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Q7.

3)

QS.

()

ULm =2
— 2?42 —-32+9+1=0
=224z —-10=0

-1+ 441 —-1—+/41
== ,
2 2
x4/
(M2<z<3

=2 —22—-32+9+1=0
=22 5x4+10=0

D <0

(Ilf) z > 3

22 —22+3x—-94+2=0
>z +r—8=0

~1++v32 -1-+32
R T
X %
| real roots

be—2% +21x — 2l — B-al

= (x—2|+2)(x=2|~-1)=0
=x—2|=1

=x=2+1=H3,1

= sum of square of roots = 9+ 1 = 10
¥ —2x—3—|5=0

Case-Ix—3>0

= xX—2x+1=0

= (x—1)2=0

=x=1

Butz > 3

=XE0Q

Case-llx—3 <0

x? +2x — 11 = 0, D > 0 = Real \& distinct roots
fl@) =2® + 2z - 11

£(3) >0,-- =-1<3

= both roots < 3, both roots acceptable
Sum of square of roots = (a + 8)* — 2a8
=4+422=26

= Finalsum = 10+ 26 = 36
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QL 224+3i=2(2+3i) -7 4
(2) Zl

Z»

72 —2z(243) 4+ 747 =0 e
B4 =(n+2) -2u2
=4—-9+12i — 14 — 144
=—-19-2;

Q2. w1 = (8sinf + 7cosf) + i(sinf + 4 cos6)

@) @2 (sin @ + 4 cos 0) + i(8sin# + 7 cos #)
wiwy = 8sin® A + T sin 6 cos @ + 32 sin f cos O+
28 cos’ § — 8sin’ @ — 32sinfHcosh — Tsinfcos b
—28(:03294-3'(sin26‘+4sin9cosﬂ+ 4sinfcosé
+ 16 cos® 6 + 64 sin® @ + 56 sin 0 cos § + 56 sin 0
cos 6 + 49 cos? 9)
wiwy = 0+1i (65 sin” @ + 120 sin f cos 0 + 65 cos” 0)
a+ 3 =65+ 60sin2q

a+ gl . =128
o+ ﬁ|n1in =
Ans. = 12545 =130
option (2)
zZ —1 zZ+1
@ g o, 200

3) z+1 Z—1
= (z—i)(z—1) = (z+1i)(z +1)
2> —i(z+2) — 1=|z/* +i(z +2) — 1
i(z+2)=0
Z+%=2cosf0 =0=cos =0
z=0+0i|z| #1
z—1 z—1
za+1  z+1
(z—1z+1)+(z+1)(z—-1)=0
s l2f+@z-2) -1+ +(z-2)-1=0
l2* =1

81: 0
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Q4. 1+10Re(2c059+?s-1n9) i
(1) cosf — 3isinf

.z +2z = 2Re(z)
2cosf +isinf = 2cosf —isinf % (—1)

cosf — 3isiné cosf + 3isinf 10
(2cos? 6 — 3 sin’ 0) + (2cos®0) — (3 sin’ 6) 2
cos2 0 + 9sin’ 0 10
2cos 6 — 3sin’ 6 -1
=5 = =
cos? 0+ 9sin” 0 10
— 20cos’ @ — 30sin @ = — cos® O — 9sin? @

21 cos’ @ — 21sin’6 =0
= cos20 =0
T 3T 5w Tw

W= st
0T 2" BB
2 972 2572 4972 8472 2172
= 92 = — — —
Z 16 % 16 , 16 > 16 16 4

Q5. Letz=a + 1y

22) A:|z—2—1i|=3
(z—2)+(y—1)i[]=3
(x -2+ (y— 12 =9....(1)
B =Re(z—1z) =2
Re((z+y) +ily—=z)) =2
T+4=2..(2)
On solving (1) and (2) we get

_3kyI7T |\ 1R VIT

v 3 ¥ 2
2 1
|2 = =[2 x 26 + 2 % 18]
ZES 4
88
T—QZ
RS
Qo + _Z:kz
(1) k+z
|2k = 2
k=2

point p(2,4); center (1, 2)
distance from circle
(x —1)2 + (y — 2)? = 1 is max.

if(OP+1r)=yTFd+1=+v6+1
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Q7. 71 + 22 + 23 = 32
(1) (21 + 22 +253]2 = 92’.3
=22 +22+22+2 (22 + 22 + 22) = 922

0
2 2 )
:le+z2+z3—3zﬁ
3

Z (Zk — 30)2 — (Zl — 20]2 + (Zg — 20)2 + (Z3 — 20)2

:Z‘%"E“Zg+Z§+3Z§—~2(z1+22+23)zn
2 2
= 6z; — 6z;
=0

Let z =z + iy

(x—1)+1y ((2=1) +iy)(2e —i(y +1)
Rel] ————— ) =1=Re . -
2z +i(2y + 1) (2z +i(2y + 1)(22z — i(2y + 1))
2z(z — 1) + y(2y+ 1)
422 4+ (2y + 1)?
=222 -2+ 20 +y=42 + 4 + 1 + 4y
= 20>+ 2y +8y+2x+1=0

3 1
=2 +y+z+-y+==0

2 2
centre = 1 X = 1+9_1_\/§
N 2’ 4y V4 1692
=t 5
ab —~1 -3 16
15— =15 == — | Me—/=18
r ( 2 ) ’ ( 1 ) 5
Q9. @ =w
1) LY’
k _ 2k
(w +J) =W +w2k +2
=w* 4wk 42 W =1
n
S (W +wk+2) =20
k=1
= (w2+w4—|—w6+...—|—w2") - (w+w2+w3+...—i—
w”) +2n = 20
Nowifn=3m, mel
Then 0+ 0 + 2n = 20 = n = 10 (not satisfy)
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if n = 3m + 1, then
w? 4+ w+ 2n =20

21
—14+2n=20=n= ?(notpossible)
ifn=3m+ 2,
(«® +w') + (w' +w’) +2n =20
= (w2+w) + (w—i—wz)—i—Qn:ZD

2n = 22
n = 11 satisfyn = 3 m + 2
Son=11
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Q1. Leta; = a, common difference = d

1) a+azt+as+...... —1—0,23:_%(@
2[2a+11 x 2d| = —2a
12a + 132d = —%a
132+ 132 x 5d = 0

a=-5d
5(2a+(n—-1)d)=0= -10d+nd -d=0
n=11

Q2. S, =700 = 3[2a+ (n—1)d]..(J)
(3) as=7=a-+5d="7..i)
S;=7=1(2a+6d) =7
a+ 3d = 1...(iii)
Solve (ii) and (iii)
%(—16 +3n —3) =700 = 3n* - 19n — 1400 =0
(3n + 56)(n — 25) =0
Cag =a+24d=-8+24x%x3
=—-84172
=64
Q3. Letthe I term of G.P. be a \& common ratio be r
(3) asa; = ar’.ar! = 729
=a%t =20
=ar’ =28 ....\d)

11
a2+a,4=ar+ar3=T

(i) + (i)
ar3 27

ar N ﬁ

r* = 36

r==6

from (ii)

a(6) = j =a= %
Now, 24 (a1 + a2 + as)
:24(a+ar+a2)
=24a (1+7+77)

— 24« %(1+6+36]
= 3(43)

=129
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1+ 1
Q4. g1+ 2|3+ +§'+5+
) " :
T

r!

I
Nt

r=1
> (r-1+1) & o

1 1
T—1) g T —2) +§(r—1)!

[|
NE

|l
i

T

= 2e
Q5. axtag+...+a,=30..(1)
1) aj+az+...+a,_1=24..(2)
(1) —(2)
(a2 —a1) + (ag —a3)...(a, —@a,1) =6

:>%d=6=>nd:12

21
an—aI:(n—l)d=7
21 21
=5 =— T — 1—_:
= nd —d 7 = 2 5 d
3
=>d:"2—,11:8 )
Sum of odd terms :E[2a—|—(4—1)3]=24
Sop— £
B

3 .19 15 21
AP = 5,3,5,6,?,9,?,12
no. of integer terms = 4
Q6. Let A(a—d,a,a+d) B(b— D,bb+ D)
4) a=12 =12
p=12 (144 — d?)

q=12 (144 — D?)

e B
p-¢ 5
p_24 12
g 14 7
144 — d? 12

144 — (d2+6d+9) 7

1008 — 7d* = —12d® — 72d + 1620
5d* 4+ 72d — 612 =0

d=6

D=9

p—q=12 (DQ—dB)

= 12(81 — 36)

= 12(45)

= 540

option (4)
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Q7. x1,x9,x3,x4 — G.P.
(4) Leta,ar, ar? ar®* - G.P.
Nowa — 2,ar — 7,a®> —9,ar® —5 = AP.
2(ar — 7) =a—2+ar2 —9...(3)
2 (ar’ —9) = ar — 7+ ar® — 5....(ii)
Solvingr = 2,a = -3
;. Product = x3,x9,x3,x4 = a’t® =81 x 64
Solvingr = 2,a = —3
. Product = xi,x2,x3,%x4 = a'r® = 81 x 64
Q8. ar+ ar® 4+ ar® = 21, ar’ +ar’ + ar'! = 15309
@) :ar(l —|—r2+r4) =21, arT(l +r2+r4) = 15309

B (e @

iy
L 15309 15— 799

ar 21
a- (2 —1) =(19683—1) 74 19682
= = .
r—1 2 gIx 2
9841
13
4.r
Q9. T: = ﬁ
(441) Tt

4.r
(224 2r41)(2r2 —2r +1)
(2r2 + 2r + 1) = (21‘2 21 |- 1)
T (224 2r4+1) (202 - 2r 4 1)

1 1
T2 _2r+1 22+42r+1
1 4
hi=1-%
11
Ty = — — —
T
oo 1 1
0= 981 221
g _, L _220 m
W=2"921 " 221 =1
m +n = 441

Q10. Given sum is
A S,=1+3+11+25+45+71+...4+ T,
First order differences are in A.P.
Thus, we can assume that
T, = an® +bn + ¢
Ti=1=a+b+c
Solving ¢ Th=3=4a+2b+c ;.
T;=11=9a+3b+c
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wegeta=3, b=-7,c=5

Hence, general term of given series is
Th=3n2—-Tn+5

Hence, required sum equals

12 (307 — Tn+5) =3 (224L) 7 (22) 4 5(20) = 7240

QL. (1*+5°+9+...... upto 20 terms ) + (3 + 7 + 11+...upto 20 terms)

(2) 20 20
= (@r—37%+) (4r-1)
r=1 r=1
20
=) (4r—38)* + (4r - 1)
=1
20
= 42 (41‘2 —5r+2)
=]

20 20 20

— 2 il

=16 Elr - 20 Elr+8 211—41880
r—= = rE

Q. X 4r

3 ; 4+ 3r2 414

20 Ar

Z (®+r+2)(x®-1+2)

r=1
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Q13. A=1{1,6,11,16,21, 26,31, 36,41, 46,51, 56, 61,

(3) 66,71,76,81,86,91,.....

B = {9,16, 23, 30, 37,44, 51, 58, 65, 72, 79, 86,

Forset A’ = Thpos =1+ (2025 == 1)(5] = 10121
For set * B' = Thogs = 9+ (2025 — 1)(7) = 14177
So, for (AN B) = T, = 16 + (n — 1)(35) < 10121

; 1)<:10121——16
" =" 35

n < 289.71 = n = 289

= 288.71

S.n(AUB) =n(A4) +n(B) —n(AN B)
= 2025 + 2025 — 289 = 3761

mmﬁﬁ+§+§+ ..... 5 ==

3
g " 4t " gt
B 171 1 " 1
- 16 14 + 24 34
1 'l
BT w
using (ii) ..(11)

6
6-1

1 11
B=— + it

i

[ using (i) and (ii)]

B, at

= T6x90 " T 16x90" 96

a_ w _ 16x90

15

m 96
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Q1. 1111122200
(3) No. of sequences = ”3'2' = 2520
Note : Sequence can start with 0.
Q2. Total number of A are
(2) —_ 9C11202 i 902].201 L) 1019011201
= 594 + 432 + 108
= 1134

Q3. 7 Batsmen \& 6 Bowlers
(2) To select 10 players including atleast
4 Batsmen ‘& 4 Bowlers
Captain \& vice-captain already selected
No. of ways = 9Cs x °C3 + 5Cy x °Cy+6C3 x 5Cs
=6x10415x54+20x1
=60+ 75+ 20 = 155

Q4. 2C3-°C3 =210

4)

Q5. Total 7 digit nos. = 9000000

(14) 7 digit nos. having sum of digits
Even = 4500000
=9.5-10°
m=9n=>5
m-+n =14

Q6. Total trangles === o

(4) Total auadrilaterals = hgy=q
"C3 +°Cy = 126 =010y =126

=2n+1=9=n=2=8

2 V2 XZ y2
1= — =1

“y! 16\/‘

Q7. A={1,2,3,4,5...... n}

(13) No. of subsets having r elements such that no two are consecutive is = "1,

X

for n = 5, no. of ways = %7C,

Subsets having no element = 1

Subsets having exactly 1 element = °C; = 5
Subsets having exactly 2 element = 1Cy = 6
Subsets having exactly 3 element = *Cs = 1
=5+6+1+1=13
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Q8.
2)

Q.
(64)

Visit: www.vishalsiracademy.com

2%.3%.57

B = 3]+ 3]+ [ 5] + 5]
=16+56+1

=2

Maximum value of n is 22
Letm=6a,n=6b
m<n=a<b

where a& b are co-prime numbers also since mé&n are 2 digit nos, so
10 <m < 99&10 <n <99
ie.2<a<16&2<b<16

(.- ais integer)

Now

2<a<b<16& ad bareco-prime
mik

a=2 b=3,57,9 11,1315
a=3,b=4,5728,10,11,13,14, 16
a=4,b=5,7,9,11,13,15
a=>5b=6,7,8,9,11,12,13,14, 16
a=6,b="711,13
a=7,b=28,9,10,11,12,13,15,16
a=8, b=9,11,13,1p
a=9,b=10,11,13,14,16

a=10, b=11,13

a=11, b=1213,14,15,16

a=12, b=13
a=13,b=14,15,16
a=14, b=15
a=15b=16

64 ordered pairs
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Q10.
@ R—>
1
R —
R2—>

= Total — [(Allin; and R3) + ( Allin R, and R3) +
( Allin Ry and Ry)|

= 8¢; | 5—{§+ L5+605-§}

= |5(56 —1—1—6) =120(48)

= 5760
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3 2
(20-2r)—3r=0
ri0 =4
= 100y (-1)* = 210
Q2. LetN = ((64)%4)"
2) N =(64)%
N = (14 63)5%, let 64> = n

Expanding by binomial
N = (1+63)" =1+"1C;63 +2C5(63)> +....
=14+63A=1+7(9))

Remainder when divided by 7 is 1

Q3. S=(2++3)8
(4) For sum of rational terms
=5Co(2)° +%C2(2)%- (v3)? +°Ca(2)*(v3)"
+ "Co(2)°(V3) +7Cs(v3)°
=28+ 28 x26.3 4+ 70.2* 19+ 28.22.27 + 81
= 256 + 5376 + 10080 + 3024 + 81
— 18817
Q4.

(2n — 3 + 1)}
(4)

No. of terms in (z + y)2"3) =

(z+y) (2n—2)
. sum of all coefficients = 22" 3
(Putx=y=1)

.. Arithmetic mean of all coefficients

2271—3
= =16
( 2n—2 )

203 P _1)=>n=5
s P(2n—1,n* —4n) = (9,5)
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P(9,5)
z+y=28
— 9+5—8‘:i: 3x2:3\/2.
V2 V2 . V2
QS- Tr+i zucr(2lf’3) 1 ( ]_ )
(3) 31;3

r=14

Aan-ds 1\
Ti5 = "Cis (21"3) (F)

T’15 = 15" term from last is (n — 13)" term from beginning.

; ool 1 i
Ty = Cu—]zi(Qx) (W)

n—14 14
n 1/3 1
T15 Cl4 (2 . ) ( 31/3 )
=% =

1
Tis ﬂCn_m(zlfs)“ 1 )“_14 6

31/3

9l/3 -8 31/3 L% 3
=) () =%

n—28

=63 = 6_1
So, "C3 = **C3 = 2300
Q6. (1919)¥ = (1920 — 1)™¥
63) = 191903 (1920)1°19 — 191903, (1920)19%8 4 ..
+ 1919C1915(1920)" — 1C q49
= 100X + 1919 x 1920 — 1
= 100X\ + 3684480 — 1
= 00N Fownwanwisas 79 (last two digit)
= Number having last two digit 79
.. Product of last two digit 63

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

Contact: +91-8605100077



Binomial Theorem
JEE Main 2025 April

1016~r r

Q7. T,=16C. (57 7%

4 =r=0,816,24,....,1016

1016 =0+ (n—1)8
101

:>11—1:—086 =127
So,n = 128.

Q8. K/ /1r'-1\,

—_— C
(4) ; lf]r r+1

10 1 11
= Z (10 = T ) Cr+]_
e 10
10
=10) C,,;—10 L (
ILIED ( e

=10 [MC] + 1102 + . ennn -1-“011

11 1 : 11 1 g 11 1 &
-1 Ci [ — — ] F... C S
0 1(10) 7 02(10) i “(10)
B 1

| =

S X
5

s
\-—-"/

,_,
Il
—

|l o

P e N
—
+
b =
T
o0
+
o
P
=i
+
o |
/'-"‘-.\ \\"-—-l/

8 9
3 3
E) +3(5) 3 = 6.
Hence, « = 6,8=3
Thus (o + 8)* = 81

8,
2

Q10. (1+z+ 22)" = ag + a1 + ayx? + .. .. +agz?
(239) - 30 =ay+ a1 +az+....+a0 ..(0)

1= ag — ap + Q... +agy (ll)
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()- () = ay + a5+ ... +agg = -t = 20524
Also {1+ x(1+x)}°=1 )

+ 100 x(1 +x) + 1°Cx*(1 +x)2 +......
2 g =100 4 19¢, = 55

(aj+ag+. .. +ag)—11ay

= =239
11. 15 _ 15
A S~ gy 5153 re,
4y = =1
15
15> (r—1+1)1C,,
r=1
15 15
15-14) PCep+15) MGy
r=1 r=1
15-14.21% + 15. 21
3'. 213(70 + 10)
31 . 5]. " 217
m=1Tm=1 k=1
option (1)
Q12. (1—x)* =20C) — *Cix + 2Cox? ... +2Cgx*

1 — x)% 200 200y
@a (1-x)7 *C Xl I TORE TOTE O

x* =

Diff twice and put x = 1

=6-2C;(2)4A
A=40-6=34
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QL.

(1)

Q2.

)

Q3.

)

24+a+b=4

8
a+b=38

44+1+1+0+1+4+9+ (a—4)*+(b—4)*
a 8
16 = 48 +a® + b*> — 8a — 8b
a®+ b = 32
32 = 2ab
ab =16
a=4b=14
mode = 4

Lo 24+1+14+0+4+14+3+0+0

mean deviation = g =l
option (1)
£:E$i21+3+a+7+b:5

n B
at+b=14
. S
2 _ i =2
ot = =% —(3)

12 32 2 2 2

+3+a*+T7"+0b 9510

5

a’ + b =116

a>b a=10 b=4
n+x,:2,5,13,11,9
» 2+52+1324+10%+ 9 _(2+5+13+11+9)2

g 5 5

=80—-64 =16
option 4
100(40) — 50 + 40
100

Actual means = py =

1
40— = =399
# 10

Incorrect variance

2
Z1:03(;i - &)
Y " xf =100 x (40°) + 100(5.1)
D x =16 x 10" + (5.1) x 100 = 162601
Y — 507 + 40

(5.1) =

o Ty — (w)?
o? = 1617.01 — (39.9)2 = 25
F—=39

10(u + o) = 10(39.9 + 5)

=10 x 44.9 = 449
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Q4.

(2)

‘> mean =9
sh3+a+b="72
=a+b=19

2
wigt = %and (X)? + 0% = Z—le-
s T _ 529 + a® + b’

4 8

= 648 + 74 = 529 + a2 + b?
= a4+ b%* =193
‘ra+b=19 = a%+ b’ + 2ab = 361
= 2ab = 168
= ab = 84

.a+b+ab=103
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QL.
(6)

Q2.
(36)

*.» A is orthogonal matrix

AT = A
- A=A ( A= AT)
= A=1

let B=(A+ 1)+ (A-1)?°-64

=2(A*+34) — 64

=P
2 00
B=2I=(0 2 0
0 0 2
Now sum of diagonal elements = 2+ 2 +2 =6
a4 =ad — bc = ad = be
b ¢

Case-I Exactly 1 no. is used
= Allsingular = 4C;
Case-Il Exactly 2 no. is used
=40, x 2x2
Case-II1 Exactly 3 no. is used
None will be singular
Case-1V Exactly 4 No. is used
ad=bc

=2x9=3x6

<9_ 2_| =10, x 21

Total = 36
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Q3. |Al=0

4) af+6=0
aff = —6
a+pB=1
=a=30=-2

A=[3 —1}
6 -2
Agz[?) —1] [3 —1]:[3 —1]
6 =2||6 -2 6 —2
o
A=A’=A*=A'=NA°
I+ A)®
=143 A"4:8C, A% ... 4+8@ K3
=I1+A(PC1+°Ca+.....+%Cy)
=I+A(2°-1)
:[1 0]+[765 —255}
0 1 1530 =510
_ [ 766 —255
~[153[} —509]
Q4. 2’ +z+1=0
(2) «isroot
Ll +ta+1=0
= a = w as w’ [cube root of unity]

also

([4—a—2b 64 —a—14b52+ 2a — 8b |
=[0 0 0]

Ja+2b=4

a+ 14b = 64

=12b=60=b=>5

=a = —

L Y

—2+m—121-: (1)
~4y/3 1ny/3

b— —t——=10
n=4

m =

m+n=11
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Q5.

(1)

Q6.

(1)

Q7.

4

A®—24% —4A+41=0

A3 =2A% 4 4A — 4]

A =24% + 447 — 44

=2 (2A% +4A — AI) + 4A% — 44
At =847 +4A - 81

A% =8A% +44% -84

=8 (247 +4A — 4I) +44* — 84
A% =20A% + 244 — 321

G =20,0=24,v=-—32
La+pf+y=12

A A A2
=A4ﬁ+2(A?—I)

:A““+3(A2—I)
:A2+24(A2—I)

=25 A% — 241
1 00 1 0 0
=25|1 1 0l—=24|10 1 0
1 0 1 0 0 1
1
=125 1 0
25 0
Sum = 53
option (1)
1 a 1 0 a 1
A=12 1 0|-I=NK2 0 %
a 1 2 a 1 1

Al=—4=2—-2a=-4=a=3
l(a+1)adj(a—1)A| = |4adj3 A|
= 4% adj3 A|

=43 x [3AP T =64/3A

— 64 x (3°)°| A

=20 x3%x 16

2™ x 3" =210 x 3"
S.om=10,n=6

= m-+n=16
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Q8.
3)

Q9.
(38)

12adj(3 Aadj(2 A))|

2% .13 Aadj(2 A)|?

28 (3% | A]”- |adj(2 A)?
2

23.35. | AP (|2 Aiz)

. a2

2%.30. | A|”‘[(23)2 ol Aﬂ

2 50| A[22¥) A

915,36 . | A|ﬁ

215.3%.56 —22.38.57
a=15 B=6, =6

a+pf+vy=27
X 2 3|
lAl=(4 5 6[=-1
7 -1 2

A(16) — 2(—34) + 3(—39) = —1

16) = 48 = A =3
B—1=adj(A-adj(A2))
LetC:A-adj(Az)

AC = A%adj(4?) = |4 I=T=C=A"
Now B! = adj(A™") = B = adj(4)

NowAB+1=3B+1
LetP=3B+1

P =3adj( A) +1

AP =3Aadj(A) + A
AP =3|A| - I+ A

AP =A —3I
|AP| = |A — 31|
0o 2 3
Al-[Pl=|4 2 6 |=38
7 -1 -1
|P| = —38
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Q10. |adj(adj)(adjA)| = 81
@ = ladjA|' =81

= |adjA|=3
= |A*=3
=|Al=+3

ﬂ
(|A|¢1) 2 _ |A|n2---511--4
= 2(n—1)> = 3n® — 5n — 4
=2n* —4n+2=3n*—5n—4
=n-—n—-6=0
= n—-3)(n+2)=0

=n=3,-2
AI12+II
> ar]
= |87+ |a"
=3+36=3+4+729 =732
Q11. 2 2+4p 24+p+g

6 124+ 3p 20+ 6p-+ 3q
Cg—>C3—Cz—Cl>< 2

2

Then O3 — Cz — C1X (1 + ‘3)

2 0 0 |
=>|A|=4 2 24p
6 6 8+3p

= |A| =2(16 4 6p — 12 #bp] — 8 — 2°
|adj(adj(3 A))| = 3 A%V = 3 A[*

— (3| A" = (383 x 29)" =212 x 312

= m-+n=24
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Q1. For infinitely many solution

(1) A=0
1 5 -1
4 3 -3/=0
24 1 A

= 1(3A+3) —5(4A+72) —1(4—72) =0
= —1TA+3-4xT72-4=0

= 17\ = —289
= |A=-17
Al =0
5 —1
=7 3 -3|=0 },l=45
w1 17

= 1(—51+3) — 5(—=119 + 3u) — 1(7—3x) =0
= —48+595 — 150 —7+3u =0

= 12 = 540

z+oy—2z=1

dr +3y—32=1T7

24x +y—172=45

Letz=1

z+5y=1+A] x4

dz + 3y =T+ 3\

do + 20y = 4 + 4\

—17y=3- A
17
A8 5A — 15
2 i N
7 17
32122
N 17
A—3 324+ 12)
7< A<TT
ST T s
30\ + 29
Lo P S
1< o= c
3< <42
A = 320,37
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Q2 C3 = Cs—Ch
) sinz cosxz 1+ cosz|
ylz) =| 27 28 0
1 1 0
y(x) = —(1 + cosz)

Q3. 3
1

[ R
|
—
I
o

3a+48—af+3=0
3 1 3
As;=|2 a -3|=0
1 2 4
9a+19=0
R .
=Ty ”6_11
= 228 — 9a = 31
Q4. 2 X 3|
3) A=0=1[3 2 —-1|=0
4 5 p
= 2(2u +5) + A(—4 —3u) +3(7) =0
= 4pu— 3 — 42+ 31 =0..(1)

2 A%
Az=0=13 2 7{=0

4 5 9
= 2(-17) + A(1) + 5(7)r=10
= A=-1

from equation (1)
p+3u+4+31=0=pu=-5
A% 4+ u? =26
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Qs. |2 3 5
@ |7 3 -2 =0
12 3 —(A+4)
= 12(-21) — 3(-39) — (A +4)(—-15) =0
252+ 117+ 15(1+4) =0
= 15A+177—-252=0
=>1BA-75=0=>A=5

| 9 3 5| 1 0 7
8 3 —2[=0=|u-8 0 7|=0
16—p 3 -9 16 p 3 —9|

S 7(;; 8)=0=1—(u—-8=0=>pu=29
= centre of circle (5, 9)

radius = length of | from centre (5, 9)=
20 — 27 7
‘ 5 ‘ 5

5
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QL.

(2)

Q2.

4)

Q3.

(1)

Visit: www.vishalsiracademy.com

n cards are drawn \& are found all spade, thus remaining spades = 13 — x remaining total cards = 52 — x

Now given that P( lost card is spade )= %
B-ngy, 11
ie. CET =5
50(13 — n) = 11(52 — n)
39n — 78
n=2
Yook +1)37" =1
:,E=1+§+3—2+;—3+.”(i)

L _ L kB i
i—3+32+33+“....(11)

(i)-(ii):%—i:1+§+3—‘2+...

4
KTy
P(x>3)=1—-PxE=0W3P(x=1) _Blx—2)

2 /% 1
=1-k(1+242}==
( 3 9) 9

3 engineering + 1 doctor + 8 Prof — 4C5-2C; - 1°Cy
= 360

3 engineering + 2 doctors + 7 Prof — 4C,-2C, - 10C;
= 480

4 engineering + 1 doctor + 7 Prof — 4Cy-2C, - Cy
= 240

4 engineering + 2 doctors + 6 Prof — 1Cy4-2C, - 1°Cy
=210

Total = 1290

1290 1200 129

Req. probability = o, = 1520 — 182
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Q4. 3
3) R[E]
Bagl |3R|2B|5G < 5
Gl =
(10}
[ 4 \
*(10
Bagll |4R|3B | 3G < ’
Gl —
10<
5
R| =—
Bag I |5R [ 1B | 4G (10
/ 4 >
& \Y
10
: i) |
=P (R) Gren Y
q:(Bm): E(E) P
AT
11
Sy e S
P q
Qs 19 1 ]
(1) P(H) = 20 X 5 + 50 * 1\_\Head
e \I/ \ occurs
Sele'ction of  Head  Selection of
unbiased occurs biased coin
_ N = X 3 19
Required probability = B 11 =91
m 19 v
"m 21
= n? —m? = 441 — 361 = 80
Q6.
(2)
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Q7.

(2)

QS.

TCy ?C:fcl

310
00, g, Ca

P(x)

T 2 3

— TP () = 0+ — + — = =

I x P (x;) D+15+15 3

i 5 28

Variance (x) = EPj(xi — )" = "
1
2p+2q—5

P+4q

3

E(z*) =) zp(z;)=0-p+1-p+4.-q+9
1=0

=p+ 13¢q

3
E(z) =) alp(:) =0-p+1-p+2q+3¢=p+5q
i=0
P+ 13q = 2(p + 5q)
p=3q
1 3
So,g—= —&p — —
1T
So,8p—1=2 Option (2)

1<a<ar<ar? <40

(4949) (If r € N)

Ifr=2
1<a<2a<4a <40
& = [ RO ,10} (10 GP)

1<a<3a<9 <40
ac{l,2,3,4} (4 GP)
Ifr=4

1<a<4a < 16a < 40

a€{1,2} (2 GP)
Ifr=5

1 <a<5a< 25a <40

a € {1} (1 GP)
Ifr=6

1 <a<6a< 36a <40

ac {1} (1 GP)

18 9
(P: TG = m) asper NTAforr e N

m -+ n = 4949
If r € N (also possible)
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r

(4,6,9)

(8,12,18) ap
(12,18, 27)

(16,24, 36)

r= % ar? = 2ia,a:4k
(4,10,25)........ (1)GP

(9,12, 16), (18,24,32) ... .. (2)GP
— 2. 266

1'—§ a.r—T,a—Qk
(9,15,25) .0 ... (1)GP

5 25
r=3 at=f2af 16k

Total = 18 + 10 = 28
%8~ 28 7
P=%Cs= %0 = 2im0
m-+n = 2477
Q9. LetP(W;)=x
183 120
) Y Pw)=1
i=1
z4+2z+ 225+ + . 0219 —9
$(2120_1) . 1 "
_—— r =i s |
(2_1) 2120_1
Rank of CDBEA
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>
||
[~
||
()
i

P
>
|
|

64

CDBAE =1

CDBEA =1

So, P (We4) = 2P (Wg3) = ... = 203p (Wy)
263

T om0

a+ B =63+ 120 = 183

Q0. p(a)= L P(B) = -
. P(AUB) = %
P( B_) _ P(Bﬂ(AEB))

AUB P(AUB)

P(BNB)U(BNA)) P(ANB)

P(A UB) - P(AUB)
P(A)-P(ANB) _ = =
P(A)+P(B)—P(ANB) L+ (1 = i) -
1

2
8 4
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QL.

(1)

Q2.

(3)

Q3.

(2)

A={-2,-1,0,1,2,3}

R ={(-2,1),(-1,1),(0,1),(1,1),(2,2),(3,3)}
{=6

m=3

n=3

{4+ m+n=12

a=2b+1

2b=a—1

R ={(3,1),(5,2),...,(99,49)}

Let (2m + 1,m), (2A — 1, A) are such ordered pairs.
According to the condition

m =2\ — 1= m = odd number

= 1% element of ordered pair (a, b)
a=222-1)+1=4x-1

Hencea € {3,7,...,99}

=X E41,2,..4,25)

= set of sequence

{MA—IJA—lL&A—LA—lL(A—LA%E)? ....... }

= 2[‘—2
2" element of each ordered pair = e
For maximum number of ordered pairs in such sequence
2— g™
——— =1lor2;1<A<25
ges

X T N B
Case-l: A =2r—1

A=22% 9% 94

r=23,45

Hence maximum value of 7 is 5 when A = 16
Case-II : A = 3.2"2

A=3,6,12,24

r—2; 3 4.5

Hence maximum value of  is 5 when A\ = 24
R = {(f,g) : £(0) = g(1) and £(1) = g(0)}
Reflexive: (f,f) € R

= f(0) =£(1) and £f(1) = £(0) — must hold
= but this is not true for all function

so not reflexive

Symmetric: If (f,g) € R = (g,f) € R

Now, g(0) = f(1) and g(1) = f(0) — true

.. symmetric

Transitive : If(f,g) € Rand (g,h) € R
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= (f,h) e R
Now (f,g) € R = f(0) = g(1) and f(1) = ¢(0)
(g,h) € R = g(0) = h(1) and g(1) = h(0)
For (f,h) € R we need f(0) = h(1) and f(1) = h(0)
Now £(0) = g(1) = h(0) and £(1) = g(0) = h(1)
Hence not transitive

Q4. A={-3,-2,-1,0,1,2,3}

(4) —2y§x2§4—2y
y=-3 6<z?2<10 =z € {-3,3}

y=-2 4<z*<8 =z € {-2,2}

=1 2<z2<6 =z € {-2,2}
y=0 0<z?<4 =z € {<2,-1,0,1,2}
y=1 -2<2?2<2 =4¢c¥-1,0,1}
y=2 —4<22<0 = z € {0}
y=3 —6<2?2< -2 = Noz-Exist
R = {(-3,-3)(-3,3), (-2, —2)(-2,2)(-1,-2)(-1,2)
(0,—2)(0,-1)(0,0)(0,1)(0,2)(1, —1)(1,0)(1,1)
(2,0)}
=15

To make it reflexive we will add
{(_11_1)?(212)?(3:3)} sm=3
S A+m=15+3=18

Q5. 2x—y=0
(2) {01 U}{_la _2}{11 2}
2x—y=1

{0,—-1}{1,1}{2,3}{-1,-3}
Total (0,0)(—1,—2), (1,2)(0, —1), (1,1)(2,3)(—1,—3)
Reflexive m=5 &{=7
Symm. n=5 {+m+n=17
option (2)
Q6. A=1{1,2,3}
) (1,1),(2,2),(3;3),(1,2) € R
Remaining elements are
(2,1),(2,3), (1,3), (3,1),(3,2)
(1) If relation contains exactly 4 elements = 1 way
(2) if relation contains exactly 5 elements
It can be (1, 3), (3,2) = 2 ways
(3) If relation contain exactly 6 elements
It can be ((2, 3), (1, 3)), ((1,3),(3,2)),((3,1),(3,2))
= 3 ways.
Total = 6 ways
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Q7. A={0,1,2,3,4,5}

(3) R={(0,3),(3,0),(0,4),(4,0),(1,3),(3,1),(1,4),
(4,1),(2,3), (3,2), (2,4), (4,2), (3,3), (3,4), (4,3).
(4,4))

Total 16 elements

Not reflexive as (0,0),...... ,(2,2) ¢ R
Symmetric .- ¥V all a,b

(a,b)&(b,a) € R

Not transitive ** (0, 3), (3,1) € R

but (0,1) ¢ R

= Only Ss correct

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



Functions
JEE Main 2025 April

QL. f(x)+3f (%) — 4

M putz=3 f(3)+3(8) =12
Putz =8 f£(8) +3/£(3) = 32
Add both  4(£(3) + £(8)) = 44
f(3)+ f(8) =11

Q2 f(a) + 2f (l) — 2’ +5
(4) ®
_f(l) +2f(z) = = +5
T xr?
2 z2 5
=323 %3

1 8 10 2 1 5
3 973 9 3
9 9
29(z) — 3¢ (=) =
g(z) 39|35 ) ==
1\ 1
E\2) =73
3
8x) =75 -7

option (4)
Q3. x+1[x[>0 =x€(0,00)...(1)
(1) &10+3z—z°>0
=2 -32-10<0
=z € (—2,5) ..(2)
from (1)&(2) x € (0,5)
sa=0&b=5
c(1+a?) +b?P =1+25=26

Q4. Given function is

(2)  f(z) = log, (E) 3o gl ( 4+-3f)

5+4dax 22—

For domain, the conditions are

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



Functions
JEE Main 2025 April

2e—3

443w
<

5_4x>0and(2_m = |
oy i iy oy < 1 |
OWs. St = XE Ty 21>

4+3
and —1< 222 <1

—ir

5 (—1S 4;_3;) m(d;_?:: Sl)
= (= 20)n(F= <o)
6—1—23:_2—1—4:1: <0

2—x 2—ax

3 1
SHE (-8~

Hence, we get the domain of fas x € {—3, —il) This means that « = —3, 3 = —% Thus,a? +48=9—-5=4
Q5. Domain 1 — log, (3:2 — 9z + 18) >0
(1) Alsoz’ —9z+18>0
(z—3)(z—6)>0
z € (—00,3) U (6,00) ...(1)
alsoz? — 9z + 18 < 4
x> — 9z +14<0
xz € (2,7)..2)
(MN(@2) (2,3)U(6,7) = (a,8) U (7,0)
=a+B8+v+6=18

Q6. f(a‘:) = cog™ ! (4:'B + 5)

4 + 5
= 1< <1
- (3m—7) L7

4dx + 5
e |
3z—-7/ —
dr+5+3x -7 R
3z -7 -
Te —2
>0
~ —T7 =

0
T
7
3

‘_J,J-J

(i]oG=) 3
xr € —OO.,—U —, 00 i
7 3 3
dz + 5 r+12
& < <0
T 8g—T-
.. Domain of f(z) is

2 2
-12, —|a=-12,8= —
[ 7}“’ f=7
g(x) = log,(2 — 6log,,(2x + 5))
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Domain

2 —6logy, (22 +5) >0
6log,; (2x +5) < 2
logy;(2x + 5) < %
2x4+5<3

x< -1
&2c+5>0=>z>-2

Domain is x € (—%, —1)

b4

5
Y= _516__1
2 )
|7(a+,3)+4(7+5)|=’7(—12+ E +4("§ —1)‘
| — 82— 14| = 96

Q7. fog(z) = f(g(x))
) 2_3zy 2(F5)+3
Zf( L= ) B 5(%)4&

4 —6x+3— 3z _( 7— 9z )

~10-15z+2- 2z 12— 17z
12— 7z #0
12
17
7-9(2) ~11 1
O T-9(4) 29 29
fog(4) = 12-17(4)  -56 _ 56

1 29
Range of fog : [a, 8] = [E’ %]
29 1 29 — 28 1

B =5-3""5% “ %
1

B-a)  °
Q8. A: x2 + y2 = 25...(3)
3) B: 144 ﬁ = 1...(41)
C: 2% 4 y? < 4...(i40)
Solve (1) \& (2)
z® +9 (25 —2°) = 144
— 8% =144 — 225 = —81

RN
By(1) = y = £v25 — 22

-—:|:1/25—8—1—:|:"i/1;

D=ANB=
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{( 9 ‘m) (g _«m) (_g uﬁ) (_g —\mg)}
203 2v3 /T \av3? 22 /T \2v3 2v3 S\ 23 23

No. of elements in set D = 4

y
A

(0, 5)

cC={(z,y) €L XZ:x*+y* <4}

- {(Ua 2): (210)1 {01 _2): (_210)1 (11 1): (_11 _1)1
(1:_1)3(_1?1)!(1&0)!(0?1)!(_1&0):(01_1)3
(0,0)}
No. of elements in set C = 13
Total no. of one-one function from
Set DtosecC = 13 x 12 x 11 x 10 = 17160
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@ f@-1(2)=2
((3)-1(3) -1
o3 -1(5) -3
((52)-1(8) -3

Glz) ==
10 10
Y G () =) r* =385
r=1 r=1
Q10. log;(log; (8 — log, (x* + 4x +5))) >0
(1) log,(x* +4x+5) < 1
x?+4x4+3<0
=%xe (—3,—1]
7x + 10 N
x—2
=%E [-2,-1]
a=-3,=-1,y=-2,0=-1
&+ B8+ 48 =15
option (1)

O o _9—¢

) x2 —3x+2
yr? — 3zy+2y+x—5=0
yz? + (=8y+ 1z + (2y—5)=0
Case | : If y = 0 (Accepted)
= =5

Casell: Ify £ 0

A
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D>0

(—3y+1)> —4(y)(2y —5) > 0

9y> +1— 6y —8y” +20y >0
y>+14y+12>0

(y+7)?—48>0

y+7 > 4v3

S y+724y/3ory+7< 443
=y>4/3-Tory<—4/3-7
From Case [ and Case Il

y € (—00,—4+4/3 — 7| U [44/3 — 7, 0)

Soa=-4y/3-17

B=4/3-1T

S al 4+ = (4377 + (B — T8
= 2(48 + 49)
=194
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tan{tanz)—tanz pap3,  tanp—sing  Sinz—sin(sinz) gud .
Q1. ! .J e ==
limz—:.o tan?':: .l:3 f‘jl : bll'ls.!: I3
(2) tan zx;ln T
_ %+%+% .
QZ. limz...m 0092x+a.:os4x—b = finite
it
(1) (22)? (2x)*
1— =+
2 / [alx_re (4a)*
PR PR
F
3:4
(14+a—b) —*(2 + 8a) + z* (% + %2-@) S ol § e
L= =
sl+a—b=0and2+8a=0=a= —-}-1-
b=a+1
1 3
= L=
1 3 1
..a+b——z+z—§
Q3. , tan (5x!/3 (3/%)> £(1+3x%) 5xd/3 5x1/3 . 32
o |————45 L. %
@) o0 5x1/3 (tan~1 3,/%)’ 3% ese! — 1 5x4/3 . 9x
e
3
Q4. 2*(az) + (v — 1) (1 + ‘DTZ)
(1 Jlim = =3
x—+10 21, _ _ﬁ_ _ ﬁm
o (y—1) + (v — 1)z* + az® _
@30 (2—B)z— grﬁ
—3a
7—1=5=2,T=+3=}’a=—4
B+y—a="7
Q5. . tan™' x + -El-[ln(l +z) —In(1 — z)] =2z
11m
@) -0 25
23 ? 1 ? «* z? o
" (33—?‘1“?)-}‘5[23—?4-?—'('—&L’—T—?)]—'zx
= 11m
2;_.;4.2:0,_,._23; 2
= lim - =
z—0 rrtid 5
: % 2 -
lim ..."".:Al_l“im}7 = ehmg_#(m)(r Y == 6_2
z—+1

= Both statements correct
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Qﬁ' P o liIﬂI__,.Q (ta:z);.-—?

(32) ITHIII.'E—I
AP llm,‘_-g( N )
‘ T J"T|+j4 —r)
= e111111_,U =
Vi

. 961og? = 96 x % =32

5]

Q7. Putz=1+h
h(6 + Acosh) — psinh

(1 lim =—1
h—0 h3
h? h?
h(6+A(1-5)) - u(r-F)
lim =-1
h—0 h3
ALK
- = et o W
6+A—p=0and 5 + 5
A+ p=18

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



Continuity and Differentiability
JEE Main 2025 April

Ql. T, g —1
(3) He) = 2, —1<z<0
x, 0<z<1
i z>1
f(z) is continuous everywhere.
Son=20
1, x<—1
£ (x) = 21x20, —1<x<0
1, D<cx<l1
21x20, S |
.. f(x) is non-differentiable at x = —1,0,1
Som=3
m-+n=3

Q2. f (0—) — elimzo = _ B
(3) f(0)=1+b

1l i
flot) =2 A N
1 —& 1 2
E(X—i_c) 3 561
3,
= 2
4
Also atx = 0;

AB=2=¢=8

Sof (07) = 2(8)** =38
Now,e* =b+1=3
e.b-c=3-2-8=48

Q3. Check for [‘%j and [/] becomes integers.
®) {0,1,v2,2,v6,vB, VIO, V12, V14, 4}

Continuous at 0", continuous at 4~ [

= Not continuous
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Q1. (sinzcosy)(f(2z + 2y) — f(2z — 2y)) = (cos zsiny)

@) (F(2z+2y) + f(2z — 2y))

f(2z + 2y)(sin(z — y)) = f(2z — 2y) sin(z + y)

[z +2y)  f(2z - 2)

sin(z +y)  sin(z — y)

Put 2z + 2y = m, 2z — 2y =n

fm)  f(n)

an(2) sn(z)
= f(m) = Ksin(—)

(@) = Ksin(5)

1= Ko(3)

Pouz =03 = & 5 k=
i) = %cos%

() = —%sinE
o (5)- (il
_ ‘%4 _ 3
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Q1. f'(z) = 62? — 18ax + 12a*
@) f'(z) =6 (2* — 3ax + 2a?)
roots are a, 2a

=g =rat=2s

a=2
f(z) =223 — 182% + 482 + 1
£(3) = 37

Q2. f(x) = x* + ax® + ben|x| + 1,

(D) f'(x) = 3x> + 2ax + 2
f'(-1)=3-2a-b=0
f’(—2):12+4a—g =({

-9
a—T,b—IQ

x#0

12 3(x+ 1) (x +2)?

f'(x) =38 —9x+ — =
X

Max. atn = —1

fz) = 2 — g:cz +121n|z| + 1

9 9
f(-l)=-1—++1=——
M= —-4.5
Min. value atx = —2

f(-2)=-8-18+12/m2+1

m=—25+12/m2 = —16.6
M +m| = 21.1
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Q3.
4)

/

C(0.\6)

Equation of normal to parabola
y? =8z isy = mz — 4m — 2m°®
passes through (0, —6) we get
—6=—4m-—2m?®
> m+2m—-3=0
=(m-1)(m*+m+3)=0= m=—1
P= (amg, —2am) = (2,—4)
.. Shortest distance =PC —r
=(2v2-1)
Q4. f(z) = [lo +2| — 2la
(2) Critical points, 0, —2,2,~2

(-2,4)
(0,2

-2 -2/3 2
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Q5.

4)

Q6.

2)

Q7.

2)

Q8.

(1)

No. of maxima =1

No. of minima = 2

option (2)

f(x):§+%+3,m;éo

f’(x]:%—%zo =z =43
2 _

fla) =

f'(x) > 0¥(—o00, —3) U (3,00) — increasing
f'(x) < 0¥(—3,0) U (0,3) — decreasing
Sl = (=31 +(3)2 + (=32 + (0 +(3)?

= 36

f'(z) = 182% — 90az + 108a* = 0
= 2a&z = 3a
] = 2a Iy = 3a
IL1das = 54
6a’ = 54
a=3
a+x+ xy
3+2x3+3x3=18

option (2)

. f(=)

lim

ax—0 :}:2

ax* + b’ + ca® +dz +e)

=5

lim =B

r—0 :13'2
c=5andd=e=0

f(z) = az* + bz® + b2?
f'(z) = 4az® + 3bz® + 10z
=3 (4am2 + 3bx + 1[})

has extremes at 4 and so f'(4) = 0& f'(5) =0

— 1 — =2
soa.-—g&b— :

s0 f(2) = ¢ x2' =2 x 254+ 5x 2

=2-12420=10
lim(f(2 + z))?
z—0
(f2+z)-1)3

m
c:z:--ﬂ.J I
' = (e)2=(e)* = a=12
y=42> — 42> —4(a — Tz —a
y =4z — 4z — 20z — 12

rootsz = —1,—1,3
option (1)
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Q1. rationalise

(379) (Vite+e)  (ViT@+a)

= X dzx

(Viz@-2) (ViTai+z)
- |

19
\/1+w2+3:)
Put\/1+x2+x:t

= 1|dx=dt
(\fl-rx L )
dx = LvI+x2
Nowas v1+x2+x=t

ovV1+xP—x= i
l
dt 1 1
ThUSI ftlg Ti(t ?

= -2-/(t19+t17 ) dt

1 t20 tlS
= _(—+—) e

dz

2\ 20 18
—%[Qt+t—0}+c
O ARERE
\//— 19
i ( 1""3’;20+ ) [o (A7) + (VITR —x)] +c
(m+x)lg
== 360 [19\/1+x2 —x] +C
m = 360,n = 19
. m+n =379
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Q2. Let3—z?=¢

flz) = / (3—1t%) - t(—tdt) + ¢
:f(t4-3t?)dt+c

5

Z%—t?’—i-c

3 X2 5/2 ;
f(x)—( 5) — (83— Lo
f(\/i):-1—~1+c:—§
c=20

5/2
(1) = 2 — 22

4
U
3 (5 z)
f(1) - =22

Q3-f1+1 31 %d
(19) 2 wi\xT=E) K

, 3 | 4 1
u5111gt=;+—3=>dt=—3 —A "
X

%2
tl;'r23dt t2-<1|,-"’23
f 3 [ a9
(%))
=a=238=—-1y=-3
a+B+v=19

Visit: www.vishalsiracademy.com
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QL ; _ -/1T 8xdx
(1) 0

. 2
4cos?z +sin” &

" f” 8(m — z)dx
0 4cos?x +sin’x
= ’T dx
21 = 8« fo o

a+sin

o0 = 8 x 2 [717 22y

0 4+tan? x

*dt 1 . 817
I=38nr =87 x —|tan™" —
0 4+t2 2 2 0

option (1)
Q2. szw (I+3)Sm£dm
3) o 1+3cos?zx
I:/ﬂ (r —x + 3)sinz
0 (1+3cos’z)
T (m+6)sinz -dz /7’52 (m+6)sinz
o

o (1+3cos?x) 143 cos? z)

xI

I:/“"TfQ (m+ 6)sinx - dz _ . (74 6)
0 (1 + 3cos?z) 3./3
V3cosx =t
V3sinz = dt
Q3. f(z) = -5 =l
(8)
fiem) = fi(x)=1
exl—i — x=1
x=1—-In2
F) =e! =271

F(e¥) = e~ € (0,1)
1= 2dx+ [1,, 1dx + [{ 0dx
=2(1-4n2-0)+1(1-1+1n2)+0
a—1n2=2—-In2
a=2
a®=8

Q4. 22 = yky =22+ 6

1y *° =4z +12

&g Bl €8 | He=-2

. (6,18)&(—2,2)
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Here (6, 18) Rejected because (a, b) lies in 2™ quadrant
sa=-2&b=2

2 2 2 LEX 2
1:/ gxxdx:f 9-5~x *_dx
2 14+5 2 1+5
2

2 2 Xs
21:/ 9x%dx = 18/ dx = 18(—)
= 0 3 0

21 = 48
sl=
1
’ 1
@3 4/ dx — 31n+/3
2) Jo V3+x2++/1+x2

dx — —In3
(34+x?)—(1—x2) e

_4/1 V3 4+ x2 — /14 x2 3
0

X 7, 3 3
2[{—5\/34—){ +~§ln(x+\/3+x)}ﬂ
x ! 3
{5 1 e +—In(x+\/1+x2)}]—51n3
0

1

[{%I+%ln1+\f}—{o+%ln\/§}
{%\/'+%1n1+\/’)}+{ %(U)H—%ln?)
_2!1—1—51113—%1113—%—511114—\/_)]—%]nS

=2+3ln3—%1n3—\/§—1n(1+\/§)—%ln3

=2-+v2-In(1++2)
Q6. log, log;(3 + 4z — z%) > 0
(1) log5(3+4m—:c2) >1

3+4zx—2>>6

2 —4z+3<0

(z—D(x—-3)<0

€(1,3)
soa=1&b=3

=>/ da:—'?

I- /{; [o?] dz + /J P do+ A f (o] dz + [/ f [o?] do

:0+|m|}/2+2|:c|‘g+3|mf%
=(2-1)+2(v3-v2)+3(2-3)
—V2-V3=p+q+r=10
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Q7.

4)

Q8.

4)

Q.

3)

1
I = /1 2xf(2x(1 — 2x))dx
-
1 2
Sx=t=2dx=dt =TI = 5[ tf(t(1 — t))dt
-1

= oI, = /2(1 —t)E(1 —t)(1 — (1 — t))dt

oo, = f2f (t(l _ t)dt — fztf(t(l _ )t

= 2:[1 = I2 — 2I]
=4 =1
L,
= L=
LA+ /T=x= (—¥)e™ + (/=% = (=x))e- ™
L= dx
-1 e % o= (%)
1 (1+ /x| + x)e ™ +(+/|x] + x)e*
=1= / dx
e | €% -+ X
(14 /%[ + x4 /]x] — %) (e* +e7¥)
e O] = / dx
) (ex+e_x)

1
:>2I:/ A+ /x| 4+x+ /x| —x)dx
L0 iy

1
:21:2[0 (1+\/|x|+x+\/lx|—x)dx
:;»21:2/1(1+\/§§+\/ﬁ)dx
0

: 232 4]
:>I:/ (14 v2x)dx = X—I—waz
0
0

2V2

3/
Let, I =72 f_dlz |x sin 7rx|dx

1 3/2
o / xsin‘;‘rxdx—/ x sin rxdx
—1 1
1 3/2
= 72 2/ xsinﬂxdx—f x sin mxdx
0 =

Consider

=1 1
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/x sin mxdx

1 1
— X+ —COS X -+ fl - —cos Txdx
T T

b sin x
= ——COSTX +

K 2

. 1 ; 3/2
9 X S111 X X S1n X '
I=mn<2| ——cosmx + — | ——cosmx + =
™ w2/, ™ ™ /4
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Q1.
(2)

b | -

(64,32)

(0,0)

lz -yl <y<4/x
Now y = |z — y|
y'=(z-y)°

jy:%and:czo

Now area = /:4 (4\/—— %) dx

64
_ | xR 8 e 68 (1
3/2 41 3 4 12

1024

3

Q2.
(22)
4

5 N

A= fﬂl V4 + ydy — f02 V4 —ydy — f; Vydy
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3 4 3 2 3 4
(4+y)? (4-y)? 4
\ 2 0 2 0 2 0
80v/2 A0V2
= W= =——18
a=6,=16
a-+ =22
Q3.
(12)

fJJ-——-—-

I

1 1 1
RequiredArea:§x2x2—|—§x3x3+5x1x11
=12
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Q4.

A
(368) Y

\

(5,0)
o 1 1

A:/ 4ﬁd$—§x4x4—§x20x20
1

3/2 B
4 /
A=[$ ] — 8200

|

3
2
8
A= (125~ 1) - 208
A:igE:>3A:368
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Q5.
(1)
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Q6.
(1)

(1,8) 1+x

— -

)

\l]—3x

z? z* : 3z° z* 2
=|— 46— — 10z — — — —
[2 o 3]_2+ [ 1 3]1
50

Q7. 0<%z <y*&y>3z—6
(15)

~

N\ v

o
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d‘ .
QL. 2 4 (sec® z) y = sec® &, y(0) = — + €’

IE = e3|,|'"sec2 xdx

W=

63 tanx

.. Solution is

e3i‘.anzy:‘/we3tan:':Secdem

. e3t:ma:
e&tan:ry: 3 +e
1 3 3
','y(D):§+e =S
&3
) (E) _ ? +63 _ i
T e 3

Q2. f'(x) =f(x)

36) = () £"() =F'(x) £(x)
(F()”  (x)?
2 2

= (f'(x)" = (f(x)* + ¢’
£(0) =0,f'(0)=3 =C=9
S (F ) = (F(x)2 +9
f'(x) = VE@)PP+9 (x>0
h Vf;:g = [dx > lly+ /57 + 9| =x+C
=f(0)=0=C=1n3
=y+ \/y2—+9 = 3e*
atz =In3;jy=4
. 9f(In3) = 36
Q3. Diff. wrt. x
@ 9(@)=1-=zg(z)

= = X

1
9(@) = 1+x
dy
so — —ytanxz = 2secx
dx

[F = ¢ Jtendz _ logcosz _ o ..
solution of D.E.

ycosx:/2d:c+c

ycosr =2z + ¢

y(0) =0
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c=10
2%
cos T
y = 2xsecx

y(i)zg.ﬁ.gzz‘l—ﬂ
3 3 3

Q4. y=1-2z+¢" /I e ' f(t)dt
(2) ¢

y:

d
£:—2+e”z-exf[;t:)+er
dx

dy
—=-24+ytyt2z-1
dx

d

& oy=(22-3)

dx

ye ¥ = /(2::: —3)dz e >

/0.1.- e Lf(t)dt

—(2z - 3)
ye 2F = Te—h +/e_zrd:r

—2z - _(2'1: B 3) e—2x Al 1

L
ye 5 28 1-¢
3 1

f0)=1=c At

(2z-3) 1
T2 |2
y=-z+1
r+y=1

1 1

= —(1}() = —
area 2()() 5
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Q5.

3)

Q6.

3

Visit: www.vishalsiracademy.com

dy Tcoty  e®cosecy

de = bl

dy B Tcoty e*

dz siny -« - sin yz°
dy 7 —e”

smya —cosy — = "

let —cosy=t

. dy dt
siny— = —

dz dz
dt Tt _ —e”
dz T z°
LF. =27

tox’ = — f:::ze“"da:
cosy &' = x’e® — 2/xe”dw

cosyz’ = z2e” — 2ze® +2e% + ¢
m

r=1,y=—,c= —e

2e? —e

128
option (3)
flz)=2—1
Ffz)=flz) —1=2—-1-1=g"=2
9(f(f(x))) = e
ﬁ — e VT T2 Ly

dz N
d -
84 + iy = " 2V 2 which is L.D.E
x

dz  ,/z

J‘. dy .Y
LF. =¢' v =¢¥V*

Its solution is

yx e?V® = /eg‘/a’ x e Vg 4 ¢

Y X 2V = /ew_zd:{: +c

yxeVT=¢e"2 ¢
Givenx=0,y=0=0=¢2+4c¢ ;c=—e
2

cosy =

-2

Sy xeVE = gx-2 g

1 2

whenx =1,y xe?=e! —e

- . e e
e l_g2 €2 el—e el

y: 2

Option (1) is correct

e’ e
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Q7. 104 [ L N
o 10 = /] f(t)dt e (5xf(x) 9)
= 10f(z) = 5f(z) + 5xf'(x) — 5x*

= f(x) +x! = xf'(x)

dy
= +X4=X-——-——
¥ dx
d 1
:>—y+y(——) =z’
dz

I
W |
I
>.g:(\.‘}
+
o

= —=——+cC

Put = 1 in given equation
=0=>5f(1)—1—-9=f(1) =2

= = +oc=c= 5
S _J :
- £(3) 27 5 5
= f(3) = 32

QS. LF. :ef2sec2:m!a:

(21) = e2tanm

Solution of diff. eq.

y - e2tans — /.e%‘“ (2 sec?z + 3tanz - sec’ ;1:) dx

g« eFtAnE — femmm - (2sec’z) dz + /62“‘” - (3tanz - sec’ z) dx

y. e2tane — g2tans . o tang — [e2tan7. 2gec’ z X 2tanzdz + [€*' . Jtanz - sec? xdx

g @2t30% — 9 tan p . 90T /ezta“ “tan z sec’ xdx

tan z - e2tanz thanz
2t.an:r:2tan$l€2tanx_ + +C
2 4
anz 1 »
y=2tanz — —O—Z—i-Ce e
)
z=0y=7
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Q9. = (x2 = e"") dy + (e“’(x —-2)y— :1:3) dr =0

d .
@ 5 (2% +e") d—y +é€*(z - 2)y = 2*
xr

dy e‘”(;t: — 2) 72

dx 33($2+e“’)y z? 4+ e*

Jf. e (z-2)
IF, —e &%) —¢

sl 2o LT
Letl+ & =t= 2= 24y =gt

€ o€

14

In %
:>I.F.e( "2):1—1—-9-;
2
T 2 et
Nowy(l—l—z—z):fx;:ﬂl_- :; dz+C
y(1+%):$+0

Passing through (1,0)

= (C=-1
e r—1
e-‘l’
l-l-w—2
1 4
2: =
y() 1_4_.%2. 4+62

Q1. (m2 + 1) j—y — 2zy = (m4 + 222 + 1) cos T
T

(1) (@ 1)2
dy ( A ) T+ cos .
T — (= R
dz x2 +1 4 cx? 41 ( )
(Linear D.E)
P = %,Qz (:}:2—1-1)0051:
LF = ¢l Pde =e"r-r;i—lr’dm = :
241
1 2
. = x°+1)cosx- dz
VA ./( ) z? +1
Q—H:sin:r—l—c:;‘ycos:l:c:l
x

y=(z°+1) (sinz + 1)

/3ydx:/3 (.:cz-i-l) (sinz + 1)

3 3

3
dz =f 2’sinz + a’sinz + 1dz
3

3 3 3 3
= / 2’ sin xdzx + / z%dx + / sin zdx + f ldz
-3 3 i g

=0+18+0+6=24
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oL 4 -2 1
3) Area of AABC = % 1 1 1
9 -3 1

= 6 square units
Maximum area of AFDE = % x 6 = 3 sq. units

T Yy
QZ. = + =3 =1
(3)

AN

45° 45°

o

=48

', area of triangle = 5

c2

= 96

c
—_ = — —

b
=1 =%
L+ =97
Q3. (x¥*+2x)(12—k) =2
1) M +2xx-2=0 k#12Let12-k=2A

D=0

40N 48X =0
A=0or A= -2
=12 -k =-2
k=14

So P (k .;:;) — (14,7)

d— 3><14-|54><7|-5 —15
option (1)
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Q4. A
)

Tx+4y =15

B 4x_7y+10=0

—+ =
=L >P.O.IBE(1,2)
7x+7y +10=0

Te + 4y = 15
Te+Ty+10=0
distance between Pand B = /5
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Q5.
(4) /p
A(l.D)
-
ﬁ—z,o \ | \m;_l
C(2,0)
Equation of Altitude AP :x — 1
Equation of Altitude BP : y — 0 = 1(x + 2)
=x=1&
x—y+2=0
P(1,3)
Area of APBC = % X4x3=6
Q6.
i NED)

Q y=mx +¢
Solve line PQ & QR Point Q (“1:1 ; ::l + 1)
|
e S e e I
Meg = 5 ¢ _q T 1-e-3m+3 = 4
m—1
e o T2 lci2m-2 _ ~1
M™ 50 7 1-c3mt3 4

m-1

5
'.‘mpH:a—)'OO

=> Slope of line QR (m) = 0
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Put value of m in equation (1)
l—¢c-2 _ 1 o
1-c+3 =~ 4 ==l

som — ¢ = ( Ans.

Q7.
(1)

(a,0)
mpr = 2 — /3 = tan 15°
,-,%:15° — a—280°

equation of PR :
y=tanls’(z — a)

y=02-V3)(z—a

| distance from origin = %
\/§a—2a _i

Vit3-aB+1| V2

al2-v3) 1

20/2-v3) V2

V2 .
la| = N = v2(1/2 + v3)

a® =2(2+/3)
3a®tan® o — 2/3

3x(4+z\/§)%—2~/§=4
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Q8.

4)

Q9.

(1)

Lineisy = x

1’1‘1]:1,]112:—2

1+2

t 9:_

S0 tan }1_2
fanf= ot 3
an _BM_

xBA+1) +y(TA+2)=17A+5
(x+2y—5)+ABx+H7y—17) =0
intersection of family of lines

P(1,2)

Let Q(3,6)
d=PQ=14/2+4"=,20
d* =20

option (1)
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Q10. A
(1) y
B -
OA = a unit
. M
C
A
Pt
P X
O
1
Slope of diagonal OB = 3 8
1-4/3
.= tan 105°
o= 60°

.. A (acos 60°, asin 60°)

"A(E’T)

A Lies on other diagonal

2 4

() (22 e

2

a[\/§—l—3—\/§] 53

a =143
sat=48
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Q1.
(768)

Centre (a,0)
a-0-3 ‘
V2

circle(z — a)® + 3% = ( -

passes through (—9,4)

2 (a? 4 18a + 81 + 16) = (a’ — 6a +9)

a’+42a+185=0
(a+37)(a+5)=0

— q——37,—5

pi = ‘ : "_'_‘3| — 20,2
v2

Iy = —5{&3 :4\/5

|72 — r3| = [800 — 32| = 768
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Q2.
4)

Q3.
3

(4.6)

(_135) X2

(0,0)

m; m, = —1 so right angle equation circle is

(—4)(z—0)+(y—6)(y—0)=0
2 +y* — 4z —6y=0

(k, 3k) lies on it so

k% +9k? — 4k — 18k =0

10k — 22k = 0
k=011

k = 0 is not possible so k = %
alsor =+v/4+9=+v13
so 10k +1* =10 - % + (v/13)2 = 35

Ci:(z+3?2+(y+3)2=%
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Let Cy and Cq has centres A (—3; — 3) and B(1, 3)

AB = /16 + 36 = 24/13
r1:3andr2——~2\/1_3—3

Pla o= MY 5@ 4l
o 3— 3213 -3 B 18 — 6413
- 2v/13 7 2/13

2
IR
(B -a) (2\/1_3)

2= —6 21.'11 n=
(B—a) —(Zm), 4 22
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QL.
(2)

y = —Xx directrix

Directrix x +y =0
PS =PM

V-2 + (K -2)° = —

2K?+8-8K4¥2=K>+1+2K
K2—10K+9=0

K=9

option (2)

(1+K)

Q2. Equation of parabola

(1) (:B+2)2+(y—1)2= (2&:—:—/%—:—2)2

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



Parabola
JEE Main 2025 April

5[(z+2)2+ (y—1)] = 2z +y+2)?
Putz = —2,5(y—1)? = (y — 2)?
5(y2—2y+1) =2 —dy+4

3
=;>4y2-6y+1=[}=>y1—|-y2=§

Q3.

) ?(tl ) 20)

tanﬁ{)“:%:\ﬁ;ﬂ:\/ﬁ

- P(3,2v3)

Circle :
(z—1)(z—3)+(y—0)(y—2v3) =0
atx =10

=3+y2—2/3y=0

=y=+3=a

5a% =15
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Q4. y?> = 16z;a =4 focus S = (4,0)

1
(t5)
Q-
750, 0)
P(t))
(11 _4)
2at; = —4
s 2(4)t, - 4
o
:52:2—1

. Q (at3, 2aty) = (16,16)
Let, S divides PQ internally in A : 1 ratio

16\ — 4
X441 =4
1 m

A==

- m?+nf=1+16=17
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Q5. The given parabolas are symmetric about the line y = =
(4) 7]
4
4 7,
s ' /
/
2 X(L B
4
5
(4

Tangents at A& B must be parallel to y = x line, so slope of the tangents = 1

(#),., 12
dz / 1min A dr / ymin B

For point B,y = x* + 2

-3
®|a
(7]

Radius ==

I Contact: +91-8605100077
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Q6. Tangent
@) y=m(z+2)
yY=x—2
(mn+2))°=n-2
m*z® + (4m® — 1)z + (4m*+2) =0
D=0
(4m? — 1) — 4m? (4m? +2) = 0
1

4

1
y= Z(ﬂ +2)

and point of tangency (6, 2)

(6, 4)

AreaA:/U ((y2+2) — (4y — 2)) dy

A=
3
option (3)
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Q7.
(30)

Visit: www.vishalsiracademy.com

-9

y© = Ox

(z—a)’ +(y—r)=r
(4—a)’+(6—1)?2 =+

16 +a® —8a+36 ¥7° —12r =7
a® —8a—12r+52=0

Tangent to parabola at (4, 6) is

6.4 = 9. (-’“;—4) ie 3z —dy+12=0

2

This is also tangent to the circle

S GP=w
Bo—dr+12 |} s
5
3a—i—12:4rj:5r{ar ..... (1)
—Tr

equation of circle is

(z—a) + (y—r) =71

satsty P(4,6) = a> —8a—12r +52=0...... 2)
From equation (1)

If a + 4 = 3r then a = +6 (rejected)

If3a+ 12 = —rthena = —14 and r = 30

Email: support@vishalsiracademy.com

Contact: +91-8605100077



Ellipse
JEE Main 2025 April

QL.

4) 0,3
( ) P(3ﬁc059,3sin 0)

O (3v2.0)

e
Il
(@)

PS +PS' =2 x 3/2
bgzaz(l—eﬁ)::>9:18(1~e2)
=e=—

<
N]l_'

Directrix x = % = =6

V2

PS.-PS' — ‘%(3\/5.:;059 — 6)-L(3v/2cos 6+ 6)

1
Vo

[T

= %|1800529 - 36|

(PS-PS') .+ 18;(PS-PS)min =9
sum = 27
1
Q2. 21 = —(2ae)
4
M 4 .
a 4
b2
e = = ?
e2
=4/1— —
¢ 16
1
2 — | =
e (1+ 16) il
4
B e
V17
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3 Givenellioseis & 4 ¥ —
Q3. Given ellipse is G F =

) A

Any point on line AB can be assumed as

Q(+/5 +rcosf, /5 + rsinb)

Putting this in equation of ellipse, we get

25(+v/5 + rcos0)? + 36(v/5 + rsinf)? = 900

Simplifying, we get

r? (25 cos? 6 + 36 sin” ) + 21/5r(25 cos @ + 36 sin6) — 595 = 0
Ir| = PA, PB

PA .PB — 595 _ 595
Thus, 25cos26 + 36sin’8 25+ 11sin®48

— maximum, if sin’f = 0

This means line AB must be parallel to z-axis
= ya=yp=5

Putting y = /5 in equation of ellipse, we get
22 1 2 _qgp 4

36 + E = 1= z*=36 3

Hence,

PA? + PB? = (V5 - 2)2+(\/5+%%)2

Vi

144 33
—2(“?)—?

5 (PA2 + PBz) — 338

=

o
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Q4. 2be=38

b(i):;;:;, b=5
5

o2 =h2 — 2
16 =25—-a’>=a=3
2&2_18

LR =— =%
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Q5.
)

1
EPFI' -PFy =30
PF; + PFy; =17
PF, = 12PF, — 5
Fi1F, =13
option (2)
Q6. A:lz—1]<4and|y-5/<6

> -3<zx<d =-1<y<

11

B:16(z — 2)® +9(y — 6)* < 144

5 @ (-6

<1
9 16 -
Il !
-------- iy, P .. “S—,
! "'_-]_-‘"'\. [}
| ’f | \.\ ]
! ’ I \
—— oo "IN N - S
\6

-

From Diagram B C A
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Q7.

2)

QS.

3)

Q.

(2)

Length of LR = 22 = 10 = 5a = b%..(1)
11
f{t) = t +t+ ﬁ
i ot tl=0ot= —
at TSR S

_1-1 11 _3-6+11_ 8 2 _
T4 2 127 12 12 3°°
82_1—1:.2 4 1-v

b’ 3,12_ 59 23125a2 :
=>§=T=;$b ZT“'(Z)

From (1) \& (2)

5a=5%=>a—9 b =46 % 3,/8

s.a2+b2=81+45=126
2 2
E: :—m + — 4;’1" =
Centre of circle ( 1,2 ), radius
=yI+4d+11
r—4
. E pass from centre (1,2)
L 3ipP=1

.. vertical ellipse

e

. Focal distance of C(h, k)

-biek
/11
F1 =4+ 'ﬁ' ® 2
11
Fo=4—4/— x2
2 12
11 7
. FiFy=16—- —= 3—
3 3
SO6F Fs—r=T4—-4=1T0
. Falm +b?
Point of contact are -,
vaZm2+b? /a2 m24+b?

A(5)8(%)

Point D is ( 1z E)

5?5
T
AreaofABD:% % _?9 1

=12
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Area of ABCD is = 24
option (2)

Q10. A y

“4)

—a.0) —-

Q (0,b) /R

Area of APQR
= %(2&)(& sin @ + b)
‘. maximum area = a(a + b)
= 4(4 + 2/3) = 8(2 + V3)

Qll. et E, : §+%:1,(a>b)

46 2 2
( )Egz;—2+%:1,(c<d)

C:2?+(y—-172=2

Equation of tangent at P (xy,y,)
xx1+y(yy—1)=(y, +1)

comparing with x + y = 3 we get P(1, 2)

*.» Now parametric equation of x +y = 3
) ) 9\/' PQ = ZVZ)

ERCENN
On solving we getQ(%,%),R( )
So, 9 (x1y; + X0y, + X3

¥s)
5] 1 8
02+ > x —+—x<
(+3X X3)

= 46
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Q1. aez\/m;:«s,nd.izi
3) e 10
v/10
=a’=0ande = =

(ae)? = a2 + b?
10=9+b’= b’ =

g 2p 20
Now % 3
:>9(e2—|—£)
10 2
(8
9 3
=10+6
=16

Q2. Equation of hyperbola is
(41) &9 @2

a 4—a?

= (4- a’) (x—6)? —a’(y —2)? =a’ (4 - az)
comparing with 3z? — 4% —az + By + v =0, we geta’ = land a = 36,3 = 4 and vy = 101

a4 B+y=141
Q. b, b*
(2) g 25 2 16
efeg—wl
b2 b?
1——][k+=\]| =il
b>  b: b’
2 ECAIPRPLE |, T M-
=296 T 35 100
:>9b2_b“
400 400
b2=09
2 2 2 2
Eoodny = Py
9 ' 25 16 9
e 2
eyl 55
4
elzg

Focii : - (0,+4) (+5,0)

ellipse passing through all four foci

1:2 yZ

A RN, |
25 16

16 3
c=\Vl- =3
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Q4.
(120)

Qs.
3)

Visit: www.vishalsiracademy.com

2

® =i .0

a2 b2

P(4,2+/3)

PS; - PSy = 32

IPS_1 — PSz| = 2a

P(4,2+/3) lieson H
16 12

‘ 32 b2

1662 — 12a2 = a2 ....(2)

|PS; — P8;|* = 4a?

PS? + PSy2 — 2PS; - PS, = 4a?

(ae — 4)° + 12 4 (ae + 4)° + 12 — 64 = 4a°

2a%® — 8 = 4a’

a? + b? — 4 = 2a?

b?—a?=14

(2)&(3) = 16 (a® + 4) — 12a® = a® (a® + 4)
= 16a® + 64 — 12a® = a* + 44®

= a' =64
=a? =28
S b2=12
4b?
p2+q2:4b2+—2
a
=120
5
ex+a+t+exr—a=3=8 3
5
YQer — e
er =28 3
2 4 =28 2
e — o
© 3

. 2
B =

3
16 9
Frire i
and b? = 24
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Q6.

2 b2
s
a
f2:4b“
a2
2
9/% = 36 x 8 X 2
X
9¢% = 40
m = (ex + a)(ex — a)
iR 2
m=ex —a
5 5 145
e e TR
3~ 2 6
=6m =145
92 + 6 m
40 + 145 = 185
option (3)

f; = (—ae, 0) = P(-3,0)

(1944) — e =3

Q7.
(189)

v’ /a

tan45” =

2

2ae = —
a

b = 6a

Also a®e? = a® + b?

9 = a’? 4 6a

a®+6a—9=0
a=-3+3y2=-3(1++2)
. a’b? =a’ 6a = 6a°

= 6(135v/2 — 189)
a=_8l0and 8= 1134

coa+ 8 =1944

2ae

a =2
Equation of hyperbola is % - ":? =l

Directrix: x = _Tg and corresponding foci (—5,0)

a_ 9 I
:>—e——5and ae = —b
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9e? 25 5
— =hF=>e= m=§=>a=3

b —a2fe? -1 2% 1) =
b =a? (e _3 9(%-1)=16

Hyperbola%; —ogri= ]
(«r,2v/5) lie on it

a? 20 9 36 81
:>T_E'_'1:>a -—Exgw—T

Product for distance of (x1y,) from the two foci

= (ex1 + a) |ex1 — a
2.2 2

'_'6331 a
For(a,2\/5):>P:%.%l_g=%
4P = 189
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Q1.

(1)

Q2.

3)

Q3.

(2)

4

Q4. (4—+/3)sinz — 2v/3cos’ ¢ = i [—217 E}

2(\/5—1)1\/4(3+1—2\/§)+16v’§

243
2(vV3—1) + /16 + 83
2V3
2(v3—-1)+(2+2V3)
2v3

~2
cosecll =2 or —
V3

. i@ 1 —3
c.sinf = St —

cosecf =

: ; ; —sil3
s.sinf = % has 3 solutions \& also siné = ~—2£

. o [dor e
has 3 solutions in [Tﬁ, ?]

2v/2cos® 0+ 2cos8 — +/Bcosf —+/3=0
(2cosf — /3)(v/2cos0+1) =0
cosfl = —, —

N

Number of solution = 8

2x
3

™
tanx = 3=

5 solutions

Fme ¥
1++/3 .
= (4—+/3)sinz — 2/3 (1 —sin’z) = 2(1 — /3)
= 2\/§Si]12:1? +4sinz — /3sinz —2=0
= (2sinz — 1)(v/3sinz +2) =0
= SINnE = 5‘

.. Number of solution =5
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Qs. 10(si]12 9)2 - 15(1 _ sin’ 9)2 =6

(1) Let sin?6 =t = 10t> + 15(1 — t)*> = 16
10t% + 15 — 30t + 15t2 = 6
25t> — 30t +9=0

(5t —3)> =0
3 2
sin’f = 3 and cos’ 0 = T
125 125
27X?+8+T_ 250 _2
4 T 125x5 5
16(%) X
Q. ., tanf + /3
4) 1—+/3tané
z —+/3tanf = 3tanf + 3,/3
— 33
= T3
3++/3z
1
, tan @ + G
1 — tané N4
V3

2(v/3tanf + 1) = y(/3 — tan¥)....
using (1) and (2)
r—3v3 (z —34/3)
2( Vits “) ‘”(‘f ﬁ(ﬁ+x>)
2y/3(z—3v/3+z + /38) =y(3(v/3 + z) — = + 3/3)
43z — 12 = y(2z + 6+/3)
2y —2/3x4+3/3y—6=0
= = —2+v/3, B 33, "= —b
o+ B+ =124+27+36="175

0 0 560
Q7. cos 260 cos — + cos 29 =2cos® —
a) 2 2 2
1y onnpeos 2 4 aos 50
5 cos 26 cos 5 cos 5
1
= 5((:03%4-3(:03579)
or solving
3_9 e 156
cos 5 = 0s g
36
cos 5 cos 5 = 0

23in3{]sin9?8 =0
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39:11?701'979:11171'

nm 2mm
= —_— 9:
b 3 9

T m
ES

9:{ 4 -2 4nw 2_?1'}

97 9 979
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Q1. [ lsec2-1 _q f lsec ]
(1) cot (—ta,nz )—cot —tan,—‘

2

~1f —1—cos2 1
= cot ) cot
S11

= —cot ™ (cot 1) — cot™? (cot Z)

1 5
= — 1 i i TR JC22
m 1 ™ 1
1
Q2. Y = COS (cos'l — 4 cos ™ E)
3) 2 2

2
ydez LA
dy=z—3\/4—z

3(4—-:1:2) = 2% + 16y° — 8xy
12 — 32% = 2% + 16y — 8xy
42% + 16y? — 8zy = 12

22 + 4y? — 22y =3

2 +y? — 22y —3y® =3
(z—y)?+3y*=3

2 sin~! ﬂx + ~ _—
(2) 2 2
-7
= Let sin '(z) =6 T

= x = sinf, then

1
= sin} (%_3—31119 + icos 9)

Cles B ;. _ <
= sin (sm(l‘?—l— 6)) e+ 5

= sin~!(z) + %
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1+cos-2~)
‘1. ]'
blrl_z
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4
041, i ()

(D)6
e (ory) (2 3)
Ta :taﬂ_l(n+ %) —tan_l(n—%)

1 1
Ty +Ty+...+ T, = tan_l(n+ —) —tan_l(a)

2
{1
Sm:%—tan I(E)

option (4)

b | =

T, = tan ™!
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Q1. Ar(ABCD)
(3) = +/(Ar(AABC)) + (Ar(ACD))? + (Ar(AADB))2

=B+ 6+ 7
= /110
— —
Q2. 7 =334 +6b+9(a xb)
® V65 . v/65

By given data
— — —
AB+ AC=CB

- =
Let pv of A are O then

— = =
AB=B — A

e o me
le.ppof B—=2i —j+k
— =5 =
CA=A-C

o 5 P
ie.pvof C = —(i — 3j — 5k)
Now pv of centroid

- = = =
8) A+B+C 0+(2,-1,1)+(-1,3,5)

— 1 - X i
G = 2 (i +2] + 6k)

—_—
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— L e s
NOWAG=—(1+2J+6]{)

2 1
= [AG =1 x4
— .
BG=(3-2)i+(3+1)j+@-1k

—3
=BG =2

- 14
= oG =12
9
Now
—3, =3, — 41 59 146
6 [|JAG]? + |BG]> +|CG*| =6 X |— + — +—
g_—~9 9
Y
9
Q4- a+b|+la bl \/—+1

a+b| la

3) Apply componendo and dividendo

=>2|5+'5|: V242
2la — b V2
= [a+b|=(1+v2)a—b|
= [a+b[> = (3+2v2) |a.—1:.|2
= 23]’ + 22+ b= (3+2v2) (2P -~ 2a- b)
=>2| *(2 + 2¢/2) = 2a - b(4 + 21/2)
a-b  242/2 1

= X
;a|2 44+2v2 V2

Now

a+b[ b 2a-b

lal” B
1

=1+1+2|—|=2++2
(ﬁ)

Q5. Leta= api + azj + aglA{
2 2 2
3 ajtaytaj=1

= = s >
Letb=21i —j+2k,c= 1 —2j—2k
= _f
ab _ ac _ ad
[b] lc| |d
2ap—ag+2ag o ap+2a9—2ag o

3 - 3 =a3
By solving

7 9 5
as = ag = —
Vs ' T U R T Ui
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Q6.
4)

Q7.
&)

QS.
(128)

Visit: www.vishalsiracademy.com

o R e *
a =2i—-3j+k b =3i+2j+5k
. i j ok
axb=|2 -3 1
3 2 5
=171 — 7j + 13k
(3= B o= =i 55 ik

- 7 o -
=(axb)—(cxb)=-181-3)+12k

—
b —

(—181 — 8] 412k} — (~17i— 75 4 13k)

x € =—i+4j —k
— —
a-d=a-(bx¢c
=—2-12-1=-15
—

2 -d|=15
e
axd-bxd=0
— =
(a—b)xd=0

— —

d=t(a — b)

— % [ | ~

d =t(-2i - j+2k

_....>

d| =1
1

t]=—

ol =orz

<2 =0

A4+p=0

p=—X

T = -k),|<P=2

&ud=1

t(—2,-1,2)- A(0,1,-1) =1
i

2

13X d + pe|® = 92| d* + p?| ¢ + 6Au(d-T)

= 3X\% 4+ 2)*

2 g 4 =
x ¢ =(—18i —3j +12k) — (a x b)

)= (2i=3j +k)- (=i +4]j—k)
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0% i —j, ¥ =981 43—k
) TV
= = cos @
||| v
5 V5

— =
VIOVE+ A2 247
M =9=33=8"A>0)

o e
V=Vi+ Va

— e T
= |V[?=¥,+ V¥, +2V1 -V,
= 14=V,+ V,+0 (_>

2 2

_)

=% Vl—i—?g :14

vi L

v2)
Vi

Q10. Let vector § in plane of &b = K (d@ + Ab)

@ FLT=7F

= K(a +Ab)-a =0

:?-?Jr)\ﬁ-?:(}

=6+A(3)=0

= A=-=-2

= P = (-3i + 3k)
(—i+k)

Unit vector — =+
NG
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QL.

(1)

Q2.

(1)

Q3.

2)

Visit: www.vishalsiracademy.com

« o
ﬁhgﬂ’-—i

cos’ a + cos® 4+ cos’y =1

; o
cosza—i—ZcosEE =1

cos’a+cosa =0
cosafcosa+1) =0
cosa =10,-1

m
05:5,?1'

Nowﬁ=5§-=>%,

(!

o

¥

SO sum is
Lyi: (75 + 65 + 2K) + A(—33 + 25 + 4k)
Ly : (5% + 3 + 4k) + M2i + j + 3k)
Distance between skew lines

(21 +3j — 2k) - (2i + 17 — 7k)

V342
69 69 23

=

V32  3V38 VR
A(3,a,3)&B(-3,-17,0)

— ~ ~ ~
BA =6i+(a+7)j+(3— 0k

i i k
= =
Pxq=|3 -111

-3 2 4
EK_—:»X—%
| _(}p_)q}|:3m

[pxql

36 + 15(a +7) — 3(3 — B8) = (3v/30)?
36 + 15a + 105 — 9 + 38 = 270

15a + 38 = 138

S5a+ 8 =46
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Q4.
(4)

(i+2j]—2k)-7
_>
||

= 6(13 — 8a)? = 25 ((4a — 3)® + (2a — 3)% + 16)
6 (64a” — 280a + 169) = 25 (20a” — 360+ 34)

= 11602 + 348 — 164 = 0
—348

al+a2:T6__3

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

Contact: +91-8605100077



Three Dimensional Geometry
JEE Main 2025 April

Q5.
)

Q M R

M(5A —3,2A +1,3A —4)
Drs of PM = 5A — 3,22 — 1,3\ — 7
Drs of line L = 5,2, 3

PM L L

= (51 —3)5+ (2x — )2 + (3 —70)3=0
= X=1

o M(2,3,-1)

PM =V4+1+16 =21
Area=%x5x\/ﬁ:%
2m — 5v/2In =0

Q6. P(1,0,3)

(2) A(4: 71 1)1B(31573)

= B -

MmAB=>X13:y2 ::343:A
Let foot of perpendicular of P on AB be
R=(A+3,2X+5,-2X+3)
= A+3-1)(1)+(2A+5-0)(2) + (-2A +3 - 3)
(—2)=0
= A+2+42A+10+4X=0

;O
= 3
5 7 17
sR=[2 L 27
(33 3)

10 14 34 7 14 25
= ey OB o= | g
Q (3 33 ) (3’3’3)

7414425 46

= at+f+y= 3 3
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Q7. Ll L7

(1)

p(4.1.,0)

1 LW
A2p+1,3p+2,4p+3)
B(g+6,9,4—q)

DR.of PA=2p—3,3P+1,4p+3
D.R.of PB=q+2,q—-1,4—¢q
2p—3 3p+1 4p + 3

g+2  g—-1 | 4-—¢q

2pg — 2p—3q+ 3 =3pqg+6p+qg+ 2
pa+rmp+4q—-1=0

12p —3pg+4—q=4pg+3g—4p — 3
Tpg —16p+4q—7=0
8p—2pq— 124+ 3¢ =4pg+8p+ 3¢+ 6
6pg=—18 . .pgq=-3
8qp+4g=4 =2p+qg=1
—21—-16p+49—7 =4dp—q=-T
16p—4q=-28 . .p=-1,9q=3
A(-1,-1,-1) B(9,3,1)

1 0 1] 0 -1 0|
= =1 =i|=i=1 =1 =1|=T1"%48)=35
9 3 1 9 3 1
r—1 -2 -3
Qs' L]E :y :Z
L:m—/\_y—5_z—6
2770 1 0
A-1 3 3
0 01‘
gy L2 1 bl
i ]k
o0 1
01 0
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=|x—1=3
A=4,-2
Xy =4
Ag—=-5

Let foot of perpendicular from
P(4,-2,7)is Q(1,2,t + 3)
So(3,—4,4—1t)-(0,0,1) =0
t=4

SoQ(1,2,7)

PQ*=9+16

PQ’ =25

@ P(7,10,11)

(2)

Q x—4:y—4:z—2:}y

(A +4,4.311+2)

.+ line PQ is parallel to line =2 = £2 = =17

A—3 6 A—9 ’ ! ’

— — 3 —
> 3 6

Q: (3141_1)

S PQ=I6T36F 14 =14
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Q10.

(2)

Q11.

3)

Visit: www.vishalsiracademy.com

—

PQ-b=0

= 3(BA+5) + 2(2X + 5) — 2(—2)\ 4 4)
= 1TA=-1T= A= -1

Q(3,5,9)

LetA (3u+6,2u+7,—2u+17)
(Bu+3)% + (2u+2)2 + (—2u — 2)* = 68
= +2u—-3=0u=-3orp=1

A (—3,1,13) and B(9,9,5)

— —
OA-OB = —-27+9+65 =47

__"b_ 1 A St
shortest distance = w
pxd|
where
a=—i4+0j+ 0k

b=pi+2§+l;

p
q=2i+3j + 4k
1 |-1—-p+4-1]
16 V6
|—p+2|=1
p=3
2 y?
PO

2 2m1 2
LR==-=—=3-=3
option (3)

=3i+4j+5k—b=(-1—-p)i—2j—k
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Q12. Angle between both lines

(1) 3+0—-5
08 9 = |—
\/Q\/ 50
sinf = i = l
10 5
. V24
sinf = ——
5
1 .
area — Eab sin @
1 24
square of area 15;25524

option (1)

\
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Q13.
4)

Drisof AC = 2X,3) — 2,4)
Drisof BC = p+2,2u+3,p—1
p+2  2u+3  p—1
20 3XA-2 4\
=2up+2)=p—-1=>p=-5

= Dr’'sof BC = 3,7,6

. x—1 y—-1 z-1
= equation of L = = =

3 73 6
(7,15, 13) satisfies.
—1 —2 —0
Ql4. L : X _ X g
Q) 1 1 2
Let QA+ 1,A +2,))
—_—
PQ=(A—-4,A—-1,1+3)

—
PQ-m =0

oP (5.1-3)

a—dia+1a+3-0 = [Q(1,2,0)

=3A=0
A=0
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Lyt —==="9-==3
—
Let R(p + 2, p, u + 1) PR = (u— 3, u — 1, u + 4)
_—> _‘}
PR-n =0
p—34+p—1+pu+tda=0
#p=0

11— —

Area of APQR(A) = E|PQ % PR|
1 5 # g o
A:§|(~4i+j+3k)><(—3'1+j+4k)|

Diorce o om
A=|7(i+]+K)

i j k
-4 1 3
-3 -1 4

—T7i4+7j+7k
4 A% =49 x 3 =147

QI15. p =2i +3j +4k, g =31 +4j + 5k
(1) S N
=P xqd=|2 3 4/=-i+2j-k
3 4 5
A=(1,2,3)B=()\4,5)
— =
|AB«(P x Q)
Shortest Distance =
= =
|P X q
1 |(A=1)i+25+2k)- (=i +2j — k)
V6 V6

= |-A+1+4-2|=1=A-3| =1

S X=3=x1 =42

Radius of circle passing through points

(0,0), (4,2)&(2,4)

abc V20 x v20 x V8 20 %22

4A 1 1 1 2 x 12
4% 210 4 2
0 2 4
5
3

Point of intersection of L; and Lo

R(2,0,1)
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£—2=5m+3
f4+1=-m p£€=0,m=-1 A(-2,1,0)
f=m+1
Point of intersection of Ls and L3
5m+3=—-3n
—m=23n+3 m=0,n=—-1,B(3,0,1)
m+1=n+2
Point of intersection L3 and Ly
—3n=£-2
In+3=~£4+41 2£=2,1=10,C(0,3,2)
n+2=/¢
A (-2,1,0)
>
B (3.0.1) C (0,3,2)
) i j k
Ax(AABO) = |3 5 1 -1l
-3 3 1

A= [i8) - j(-8) +k(-12)

A= T6TCIT T = /56
A’ =56
Q17. Line is _L" to 2 line = line will be parallel to
) (i+aj+bk) x (—bi +aj + 5k)
Parallel vector along the required line is
i(5a —ab) — j (b2 + 5) +k(a + ab)
Dr's of required line a(5a — ab), — (b2 + 5) , (a + ab)
Also Dr's of required line « — 2, d, —4

. S5a—ab _ _(b2 +5) :a+ab

3 d —4
Also point (0, _?1, 0) will lie on % = y—? = %
—1
0—1 R
—_—— p = =y = d= 7.,C =D
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ba —ab B “h¥=5 B a-+ab
= T T
5a~ab_a+ab_—b2—5 a+ab

From (1)

—2 -4’ 7 —4

—20a + 4ab = —2a — 2ab | 46> + 20 = 70 + Tab
18a = 6ab 36 + 20 =70 + 21a
b=3 56 =28a = a=2

a+b+c+d=24+3+24+7=14
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