
JEE-M Full Syllabus Test 01

Paper- Discussion
Mathematics · Questions 51 to 75



51 Quadratic Equations · Equations with modulus

The sum of all the real roots of the equation (x + 2)2 – 7|x + 2| + 10 = 0 is :

1) –4

2) –8

3) 4

4) 8



52 Sequences & Series · A.P. and G.P. together

Let a1, a2, a3, . . . be an A.P. and g1 = a1, g2, g3, . . . be an increasing G.P. If a1 = a2 + g2 = 2 and a3 + g3 = 8,
then a8 + g4 is equal to :

1) 10

2) –26

3) 18

4) 14



53 Trigonometric Equations · cos 2θ as quadratic in cos θ · Number of solutions in an interval

The number of solutions of the equation cos 2θ + 7 cos θ + 4 = 0, θ ∈ [–π, 3π] is

1) 3

2) 4

3) 5

4) 6



54 Binomial Theorem · General term · Coefficient of a power of x

The coefficient of x3 in the expansion of
(

2x2 +
1
x

)9
, x ̸= 0, is

1) 1008

2) 4032

3) 2016

4) 2520



55 Indefinite Integration · Matrices & Determinants · Adjoint of adjoint · Value of |B|

Let

f (x) =
∫

7x6 + 5x8

(1 + x2 + 2x7)2
dx , x > 0, lim

x→0
f (x) = 0 and f (1) =

1
4

.

If

A =

 0 0 1
1
4 f ′(1) 1
α2 4 1


and B = adj(adj A) is such that |B| = 625, then α2 is equal to :

1) 4

2) 8

3) 12

4) 6



56 Matrices · Powers of a matrix · Cayley–Hamilton · Determinant

If A =

[
2 1
5 3

]
, then the determinant of the matrix

(
A2026 – 2A2025 + A2024

)
is

1) 9

2) 3

3) 6

4) 18



57 Straight Lines · Perpendicular lines · Area bisector of a rectangle · Distance of a point from a line

A rectangle is formed by the lines x = 0, y = 0, x = 5 and y = 2. Let the line L be perpendicular to x + 2y + 5 = 0
and divide the area of the rectangle into two equal parts. Then the distance of the point (–1, 3) from the line L is
equal to :

1)
9
5

2)
18√

5
3) 9

√
5

4)
9√
5



58 Circles · Tangent to an axis · Intercept on an axis · Length of a chord

Let C be a circle having its centre in the first quadrant and touching the x-axis at a distance of 6 units from the
origin. If C has an intercept of length 16 on the y -axis, then the length of the chord of C on the line x – y = 6 is :

1) 10

2) 8
√

5

3) 10
√

2

4) 20



59 Ellipse · Foci · Focal distances · Point on the ellipse

Let S and S′ be the foci of the ellipse
x2

16
+

y2

7
= 1 and P(α, β) be a point on the ellipse in the first quadrant. If

(SP)2 + (S′P)2 – SP · S′P = 28, then α2 + β2 is equal to :

1) 11

2) 9

3) 12

4) 13



60 Hyperbola · Latus rectum · Foci · Area of the focal triangle

Let P(8, 3
√

3) be a point on the hyperbola
x2

a2 –
y2

b2 = 1, whose foci are S and S′. If the length of its latus rectum

is
9
2

, then the square of the area of △PSS′ is equal to :

1) 600

2) 675

3) 750

4) 900



61 Vector Algebra · Cross product · Dot product · Vector triple product

Let a⃗ = î – 3ĵ – 2k̂ , b⃗ = î – ĵ – k̂ , c⃗ = a⃗ × b⃗ and d⃗ = c⃗ × a⃗. Then (a⃗ + 2b⃗) · d⃗ is equal to :

1) 6

2) –12

3) 12

4) 18



62 3D Geometry · Direction cosines · Equal angles with axes · Distance of a point from a line

Let the line L pass through the point (4, 2, –3) and make equal angles with the positive coordinate axes. If the
distance of L from the point (5, r , –4) is 2

√
2, then the sum of all possible values of r is :

1) 2

2) 6

3) 8

4) 4



63 3D Geometry · Image of a point in a line · Foot of perpendicular

If the image of the point P(2, 1, a) in the line
x – 1

2
=

y – 2
1

=
3 – z

2
is Q(4, b, c), then a2 + b2 + c2 is equal to

1) 35

2) 29

3) 41

4) 45



64 Functions · Domain · Logarithmic function · Inverse trigonometric function

If the domain of the function

f (x) = log3 log5

(
8 – log2

(
x2 – 10x + 104

))
+ sin–1

∣∣∣∣2x – 3
9 – x

∣∣∣∣
is (α, β], then α + 2β is equal to :

1) 4

2) 8

3) 6

4) 10



65 Inverse Trigonometric Functions · Principal values · tan of a sum of angles

Considering the principal values of the inverse trigonometric functions, the value of tan
(

2 sin–1 1√
10

– 2 cos–1 4√
17

)
is equal to :

1)
77
36

2)
13
84

3) –
13
84

4)
36
77



66 Continuity · Greatest integer function · Limits · Series expansion of ex

Let [t ] denote the greatest integer less than or equal to t . If the function

f (x) =


b2 sin

(π
2

[π
2

(cos x + sin x) cos x
])

, x < 0

ex – 1 – x – x2

2
x3 , x > 0

a, x = 0

is continuous at x = 0, then 36(a2 + b2) is equal to :

1) 5

2) 6

3) 8

4) 7



67 Application of Derivatives · Extrema of a polynomial · Limits

Let f (x) be a polynomial of degree 5 having extrema at x = 2 and x = –2. If lim
x→0

f (x)
x3 = –20, then f (3) – f (–3) is

equal to :

1) 378

2) 270

3) 324

4) 432



68 Definite Integration · Property
∫

f (a + b – x) dx · Trigonometric substitution

The value of the integral
∫ π/5

π/20

dx
1 + (tan 2x)1/5 is :

1)
π

40

2)
π

20

3)
3π
40

4)
3π
20



69 Area Under Curves · Area between two parabolas

The area of the region bounded by the curves x + 2y2 = 0 and x + 3y2 = 4 is equal to :

1)
16
3

2)
32
3

3) 8

4)
64
3



70 Differential Equations · Exact / linear equation · Integrating factor

Let y = y (x) be the solution of the differential equation x3 dy +
(

3x2y + 4 cos x
)

dx = 0, x > 0, y
(π

2

)
= 0. Then

π3 y
(π

6

)
is equal to :

1) 216

2) 324

3) 864

4) 432



71 Binomial Theorem · Series summation · Arithmetico-geometric series

If S(x) = (1 + x) + 2(1 + x)2 + 3(1 + x)3 + · · · + 50(1 + x)50, x ̸= 0, and (50)2S(50) = a(b)b + b, where a, b ∈ N, then
(a + b)/10 is equal to .



72 Permutations & Combinations · Counting polygons · Points on the sides of a triangle

Let ABC be a triangle. Consider three points p1, p2, p3 on the side AB, four points p4, p5, p6, p7 on the side BC
and five points p8, p9, p10, p11, p12 on the side AC. None of these points is a vertex of the triangle ABC. Then
the total number of pentagons that can be formed by taking all the vertices from the points p1, p2, . . . , p12 is

.



73 Sets & Relations · Counting elements of a relation · Divisibility

Let A = {1, 2, 3, 4, 5, 6}. Let R be a relation on the set A×A given by (x , y ) R (z, w) if and only if x divides z and
y < w . Then the number of elements in R is .



74 Parabola · Locus of centroid · Right-angled triangle inscribed in a parabola

Let A, B and C be the vertices of a variable right-angled triangle inscribed in the parabola y2 = 12x . Let the
vertex B containing the right angle be (12, 12) and the locus of the centroid of △ABC be a conic C0. Then the
sum of the abscissa of the vertex of C0 and the length of its latus rectum is .



75 Definite Integration · Greatest integer function · Periodic function property · Trigonometric integral

Let [ · ] denote the greatest integer function. If

α =
∫ 36

0

(√
x –

[√
x
])

dx ,

then
1
π

∫ απ

0

sin2 θ + 3 cos2 θ

sin6 θ + cos6 θ
dθ

is equal to .


