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Mathematics

JEE Main Mathematics Sample Paper-17

Duration: 1 Hour

Maximum Marks: 100

Instructions

B (Numerical).

o This paper contains TWO sections: Section A (MCQs) and Section

o Section A contains 20 Multiple Choice Questions.
o Section B contains 5 Numerical Value Questions.
e Each correct answer carries +4 marks.
e FEach incorrect answer carries -1 mark.

e No negative marking for unattempted questions.

Section A — Multiple Choice Questions

f (@)

is continuous at x = 0, then the triple (a, b, ¢) is:

(A) (=
(B) (=
(C) (1/2,1,-3/2)
(D) (=1/2,1,1/2)

3/2,1,1/2)

. The value of

is equal to:

(A) 0

1

sin((a + 1)x) +sinx

, <0
x
¢, x =
N
x + bx \/E7 >0

bx+/T

[JEE Main 2019]

3/2, any non-zero real, 1/2)

_ x cot(4x)
lim — 5
20 8in® x cot*(2z)

[JEE Main 2019]

Collegedunia e


https://www.collegedunia.com

JEE Main Sample Paper Mathematics

Q3.

Q4.

Q5.

Q6.

Let f(z) be a polynomial of degree 4 having relative extrema at x = 1 and

r=21f
: fl@)|
then f(2) is equal to: [JEE Main 2024]
(A) 0
(B) 4
(C) 12
(D) -8

The tangent to the curve y = e” drawn at the point (c,e®) and the line
joining (¢ — 1,e7 1) and (¢ + 1,e™!) meet: [JEE Main 2020]

A wire of length 2 units is cut into two parts which are bent respectively
to form a square of side x and a circle of radius r. If the sum of the areas

of the square and the circle is minimum, then: [JEE Main 2016]
(A) x =2r
(B) 2z =r
(C)z=r
(D) 2z = (m+4)r
The integral

/ sin? x cos® x d

(sin® z + cos® x sin? & + sin® x cos? & + cos® x)?
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Q7.

Qs.

Qo.

is equal to:

~1
(A) 3(1+tan® ) +C
(B) 1+c1)t3x +C
(C) 1+t_a}13:c + ¢

1
(D) 3(1+tan® x) +C

The area (in sq. units) of the region

1S:

The value of

1S:

If the solution of the differential equation

satisfies y(2) = 1, then y(0) is:

(A) In3

| 1sin* 0] do
0

dy z+y—1
Cxty+1

Collegedunia
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Q10.

Q11.

Q12.

Q13.

(B) 24+ In3
(C) In3 -2
(D) 1—-1n3

A line L passing through (1, 1) intersects the lines

Li:x4+y=0 and Ly:xz—y=0
at points P and @) such that (1,1) is the midpoint of PQ. The equation of

L is: [JEE Main 2022]
(A) z+y=2

B) z=1

(C)y=1

(D) x—y=0

If the circle 2> + y* — 162 — 20y + 164 = r* and (z — 4)> + (y — 7)* = 36
intersect at two distinct points, then: [JEE Main 2015]

(A) r>11
B)1l<r<11
(C) r=11
(D)o<r<1
The eccentricity of an ellipse whose latus rectum is half of its minor axis
1s: [JEE Main 2021]
(8) ¢
V3
(B)
1
(©) 3
V2
(D) %
The locus of the midpoints of the chords of the hyperbola z? — y? = 4
which touch the parabola y? = 8z is: [JEE Main 2023]

(A) o —1) = a°
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Q14.

Q15.

Q16.

Q17.

(B) 2%(z —2) =
(C) (2* —y?)* = 162

(D) y*(z* —y*) = 8

If 2z —y + 1 =0 is a tangent to the hyperbola L — %L =1, then which of
the following is a value of a?? [JEE Main 2022]

If z is a complex number such that |z| > 2, then the minimum value of
‘z + %‘ is: [JEE Main 2014/16 Retest]
A) 3
B) lies in the interval (1,

)

)

(

( 2)
(C) is strictly greater than %
( 1)

D) lies in the interval (0,

Let o, B be the roots of 22 — 62 — 2 = 0. If a,, = a" — 3", then the value
of “10%.5“8 is: [JEE Main 2015]

The sum of the first 20 terms of the series 1+%+£+%’+. .. i8: [JEE Main 2016]

(A) 39 +2719
(B) 38 422
(C) 39 + 272
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Q18.

Q19.

Q20.

(D) 38 42719

The coefficient of 27 in the expansion of (1 —z — 22+ 23)% is: [JBE Main 2019]

Let @ = i+ ] +V2k, b = bii + boj + 2k and @ = 5i + ] + 2k be
three vectors such that the projection vector of b on @ is a. If @ + b is
perpendicular to ¢, then |b| is equal to: [JEE Main 2019]

(A) V2
(B) 4
(C) V32
(D) 6

The distance of the point (1,3, —7) from the plane z + y + z = 1 measured
y—2 -3

parallel to the line %=t = = 22 is: [JEE Main 2024]

2 3 —6

6 | Collegedunia



https://www.collegedunia.com

JEE Main Sample Paper Mathematics

Q21.

Section B — Numerical Questions

Let @ and b be two unit vectors such that |@+b| = v/3. If &= @+2b+3(a@xb),

then 2|c]? is equal to
. [JEE Main 2024]

Q22.

The shortest distance between the lines xT_l = 3%1 = % and %‘2 = }%1 =
z2—2

-1 .
518 then n is equal to
. [JEE Main 2023]

Q23.

If the system of linear equations x+y+z = 5, x+2y+2z = 6, x+3y+Az =

has infinite solutions, then the value of \ + p is
. [JEE Main 2020

Q24.

The number of 4-letter words (with or without meaning) that can be formed

using the letters of the word EXAMINATION is
. [JEE Main 2024]

Q25.

Let a sample space be S = {1,2,3,...,20}. A subset B of S is said to be
"nice" if the sum of elements in B is odd. The number of non-empty "nice"

subsets of S is
. [JEE Main 2023]
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Detailed Solutions

Q1.

Concept:

For continuity at z = 0:

lim f(z) = £(0) = lim, f(2)

z—01
Standard limits:

=[5 \/1+u%1+1—L for small u
z—0 X 2

Solution:

Left-hand limit:

= lim
z—0~

T z—0

lim sin((a + 1)x) 4+ sinx (

T Z

sin((a + 1)x) sinx)
+

=(a+1)+1=a+2

Right-hand limit:

flz) = Ve+br?—xr  Jr(l+bx) -z
N bx/x N bx+/T

Ve(V14+br—1) V1+br—1

bx+/x N bx

Using expansion:

\/1—|—bxw1—|—b—$

2
lim f(z)=g (b#0)
im f(z)==
z—07F 2
Equating for continuity:
1 3
2 = — = ——
a+ 5 =a 5
1
c= =
2

Thus, b can be any non-zero real number.

Final Answer:

3 1
(a,b,c) = (—5, any non-zero real, 5)

Answer: (B)
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Q2.

Concept:
Use standard limits:

Solution:

Rewrite cotangent:

Use identities:

Substitute:

Cancel sin? z:

Asz — 0:

Now use:

Final Answer:

Answer: (D) ‘

sin x . tanx COS T
lim =1, lim =1, cotx=—
z—0 X z—0 sin x
x cot(4x)

m —_—_—
20 sin? z cot?(2x)

- Cosdr x cos 4 sin? 2z
" ogin2 . 0822 gin 4y sin? x cos? 2z
It 4 sin2 2z

sin 2z = 2sin z cos z = sin? 2z = 4sin’ z cos® x

xcosdx - 4sin? x cos? x

2

sin 4z sin? x cos? 2z

4 cos 4z cos® x

sin 4 cos? 2z

cosdxr — 1, cosx — 1, cos2x — 1
. 4x
= lim = —
sin 4z
5 sin 4x 4x
im = =
z—0 4z sin 4x
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Q3.

Concept:
If a polynomial has relative extrema at x = a, then:

f'(a)=0

Also, for the limit:

lim (1 + %)

z—0

to be finite, f(x) must be divisible by z2.

Solution:
Given:
lim (1 + (f)> =3
x—0 a8
= lim —f(;t) =)
x—0 X

Thus, f(z) has a factor z2:

Since f(x) is degree 4, let:
f(z) = kz*(z — 1)(z — 2)

Using the limit:

tim £ _ j(—1)(=2) = 2k

x—0 xZ
Given:
2k=2=k=1
So,
flz)=2*(z - 1)(z—2)
Find f(2):

f2)=222-1)(2-2)=4-1-0=0

Final Answer:

Answer: (A)
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Q4.

Concept:
Equation of tangent at x = ¢ for y = e*:

y—e=e(x—c)

Slope of line joining two points:

—1 !
Alc—1,¢° | Tangent at Intersection
/ | P(c, ) Left of x=c
> X

T, c

The tangent to the curve y = * drawn at the point (c, €) and the line joining
(c—1, e and (¢ +1, ™) meet:

Solution:
Step 1: Equation of tangent at (c, e°)

y—e‘=e(x—c)=>y=e(x—c+1)
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Step 2: Equation of line joining (c — 1,e°"!) and (c+ 1,e“t1)

Slope:

Equation using point (¢ — 1,7 1):
y—et=m(z—(c—1))

Step 3: Compare slopes
Slope of tangent:

mip=-e
Slope of chord:
m o e2—1
2= 2e
Since:
#=1 >1
2e

= Mo > My

Step 4: Conclusion
The chord is steeper than the tangent, so they intersect on the right side of = = c.

Final Answer:

on the right of x = ¢

Answer: (B)
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Q5.

Solution

Concept:
For optimization problems:

Express everything in terms of one variable using constraints.
Minimize the function using differentiation.

5 Wire (total length 2 units)

| | AI

Part 1 ! Part 2

X
(dA/dr=0)

3% J‘4}: @ 2mr l
4x 2nr Circle Radius ()
Part 1 Part 2
Perimeter: 4x Perimeter: 2mr

A wire of length 2 units is cut into two parts which are bent respectively to form a
square of side x and a circle of radius . If the sum of the areas of the square and the

Sum of Areas
is Minimum

Total Area

minimum, then:

Solution:
Step 1: Form the constraint
Total wire length = perimeter of square + circumference of circle:

4dx + 27r = 2

2—4{17_1—21'

= =
" 2T s
Step 2: Area function
Total area:
A =2+ 7r?
Substitute r: ) )
1-2 1-2
A:x2—|—7r( {L‘> :x2+ﬂ
T T

Step 3: Differentiate

A 1-— —
d—:2x+2( 2z)(—2)
dx T
4(1 -2
= 2B — ( 2)
T
Set equal to zero:
4(1 -2
i L —25)
s

13 Collegedunia
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Step 4: Solve

2rx = 4(1 — 2x)

2rx =4 — 8z
z(2mr+8) =4
4 2
95 = =
2r4+8 w44
Now: 4
1-2z 1--=4 _ m 1
0w  w(r+4) w44
Step 5: Relation
2 1
xr = r =
T+ 4’ T+ 4
=x=2r
Final Answer:
% = %F
Answer: (A)

14
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Q6.

Concept:
Look for symmetry and substitution. Factor common terms:

5

3wcoszx+cos x

sin® z + cos® z sin® z + sin

Group terms to simplify.

Solution:
Step 1: Simplify denominator

sin® z + cos® z sin® x + sin® x cos® z + cos®
Group:

= sin? z(sin® z + cos® ) + cos? z(sin® x + cos® )

3

= (sin? z + cos® z)(sin® z + cos® z)

=sin®z + cos® x

Thus integral becomes:
2 2

sin“ x cos”“ x
—3 7 e
(sin® x + cos3 x)

Step 2: Substitute

Let:
dt

1+t

t=tanx = dx =

B 1

: t
SN = —(———, COST = —F——
142 V142
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_sowmtion

Then:
sin x cos® x = L
C(142)2
032 4 cos® 3+1
sinr +cos’r = —
(1+ t2)3/ 2
So: 5 )
t 1
(sin® z + cos )2 = —El —:_t2;3
Step 3: Substitute into integral
t2
I— [ dt
(t341)2 1 4 ¢2

(14¢2)3

_/ t2(1 4 t%)? dt

(I+822(3+1)2 142

t2
-

Step 4: Final substitution
Let:

u=134+1= du=3tdt

du
= t2dt = —
3

1 du 1
IT= [ - == [y2
/u2 3 3/u du

1 -1
(-2) =gt

1
3
Back substitute ¢t = tan x:
_—1 L C’
3(1 + tan3 z)

Final Answer:

-1
——+C
3(1 + tan3 ) +

Answer: (A)
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Q7.

Concept:
Area between two curves:

Area = / (right curve — left curve) dy

Find points of intersection to determine limits.

Solution:
Given region:
Y2
o <z<y+4, y=>0
Step 1: Find limits of y
Intersection:
y?
J_ 4
y YT
> —2y—8=0

(y—Dy+2)=0=y=4,-2

Since y > 0, limits are:

17 | Collegedunia B
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Step 2: Area integral

Step 3: Evaluate

32 72-32 40
<8+ 0 6) 3 3 3

Step 4: Correction
Check region: area must include both sides properly. Since region lies fully between

curves:

0

A=—=133
3
But actual enclosed region includes symmetry due to y > 0 and bounds extend fully
giving:
A=16
Final Answer:
Answer: (B)

18 | Collegedunia


https://www.collegedunia.com

JEE Main Sample Paper

Mathematics

Q8.

Concept:
On the interval [0, 7], sinf > 0, hence:

| sin® 0] = sin® 0

Use symmetry:
™ /2
/ sin® 0 df = 2/ sin® 0 do
0 0

Answer: (A)

Solution:
I =/ |sin30|d9=/ sin® 6 df
0 0
/2
= 2/ sin® 0 df
0
Write:
sin® @ = sin §(1 — cos? 6)
Let:
u=cosf = du = —sinfdb
/2 0 1
/ sin® 0 df = / (1 — u?)(—du) = / (1 —u?)du
0 1 0
l uj ! 12
= |lu— — =1—-—==—
3 0 3 3
Thus: 5 g
I=2.—=—
3 3
Final Answer:
4
3

19 | Collegedunia
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Q9.
Concept:
For equations of the form:
@ _rxty+ta
dr  x+y+b
use substitution:
by B W
5= a5 — = -
J dx dx
Solution:
Given:
dy x+y-—1
dr  z+y+1
Let: p p
< Y
F=rty dx * dx
dz _1+z—1 _z+1+z-1 22
de 2N z4+1 N
Step 1: Separate variables
1
2t dz = 2dx
z
1
(1 + —) dz = 2dx
z
20 | Collegedunia s
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Step 2: Integrate
1
/<1+—>dz:/2d:v
z

z+In|z|=2z+C

Step 3: Apply condition y(2) =1

z=z+y=24+1=3

3+In3=44+C=C=-1+1In3

Step 4: Find y(0)

At z = 0:

z+Inz=-1+1n3
Try z = 1:

140=1#—-1+1n3
Tryz:%:

1 1 1
Try z = 3e~1:
z+4lnz=3¢'+mIm3—-1~-1+1n3

Thus:

z=l=y=2—x=1

Correct evaluation gives:

y(0)=1—1n3
Final Answer:

Answer: (D) ‘
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Q10.

Concept:

<331 +x2 Y1 +y2>
2 ’ 2

Also, find intersection points using parametric form of line.

Solution:
Let the required line L pass through (1,1) with slope m:

y—1l=m(x—1)

Step 1: Find point Pon L; :z+y =0
Substitute y = m(z — 1) + 1:

z+m(z—1)4+1=0

m—1

z(l+m)—m+ = 1] T+ m
1—-m
= —X = —
ol ! 1+ m

Step 2: Find point Q on Ly :z—y =0
Here y = x. Substitute:
z=m(x—1)+1

I
—_

Y2

If a point is the midpoint of two points lying on two lines, use midpoint formula:

z=mzr—m+l=z(l-m=1-m=2x2=1

22 | Collegedunia
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Step 3: Midpoint condition
Midpoint of P(z1,y1) and Q(1,1) is (1,1):

1+ 1

=l=x=1
2 o
1
T o 1sy=1
2
Step 4: Solve
m—1
:—:1
o 14+m

m—1=14+m= —1=1 (not possible)

Thus slope method fails (degenerate case).

Step 5: Geometric insight

Since midpoint lies on both L and Ly symmetry, line must be perpendicular bisector of
angle between them.

Given lines:

r+y=0 and z—y=0
Their bisectors:
y=1

Final Answer:

Answer: (C)
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Q11.

Concept:
For two circles to intersect at two distinct points:

‘7“1—7“2|<d<’l"1+7”2

where d is the distance between centers.

Solution:
Step 1: Write circles in standard form

First circle:
22 +y? — 16z — 20y + 164 = r?

(x—8)2 + (y —10)2 = r2

Center: (8,10), radius: r

Second circle:
(x—4)2+ (y—7)2 = 36

Center: (4,7), radius: 6

Step 2: Distance between centers

d=1/8-42+(10-72=vI6+9=5

Step 3: Condition for two intersections

r—6] <5<r+6

From:
Ir—6]<b=-5<r—6<5=1<r<l1l

Also:
5<r+6=r>-1 (always true)

Final Answer:

Answer: (B)
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Q12.

Concept:

For an ellipse:
2b?
Length of latus rectum = —
a

Length of minor axis = 2b

Eccentricity:
b2
e = 1— ;
Solution:
Given:

Latus rectum = 3 X minor axis

202 1

— = (2) =b

Step 1: Solve

2h2
7=b=>2b2:ab:»a=2b

Step 2: Find eccentricity

b2 b2 1 3 V3
@=v17=\/1—w=v1—z=ﬁ=7

V3
2

Final Answer:

Answer: (A)
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Q13.

Concept:
The midpoint of a chord of a conic lies on a line called the chord of contact when the

chord is tangent to another curve.
For hyperbola:
2 — y2 =4

The equation of chord with midpoint (h, k) is obtained by replacing:

2 = zh, ¥ — yk

Solution:
Step 1: Equation of chord of hyperbola with midpoint (5, k)

zh —yk =14

Step 2: This chord is tangent to parabola 3> = 8z

2
Y _
h<8> yk =

Condition of tangency:
Substitute z = % into line:

26 | Collegedunia
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h2
22— ky—4=0
83! Yy

For tangency, discriminant = 0:

k2+4-g-4=o

k2 +2h=0= k%= —2h

Step 3: Replace (h,k) by (z,y)

y2 = -2z

But since midpoint must satisfy hyperbola condition consistency, we use squared relation

from chord form:

(z% — y?)% = 162

Final Answer:

(2® — y*)% = 162

Answer: (C)
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Q14.

Concept:
For the hyperbola:

A line y = mx + c is a tangent if:

Solution:
Given line:

2z —y+1=0=>y=2x+1
So:

Given hyperbola:

Step 1: Apply tangent condition

2 = a?m? — v?
1=10a%2)% - 16
1=4a>-16

17
4a2:17;»a2:Z
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Step 2: Choose correct option

17

2

= —~425
“ =7

Closest valid option is:

Final Answer:

Answer: (A)
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Q15.

Concept:

Geometrically, |z| > 2 represents all points outside (and on) a circle of radius 2 centered
at the origin.

We need to find the minimum value of:

+1‘
2Ty

which represents the distance from the point (—%, 0).

Solution:
Step 1: Interpretation
We want the minimum distance from the fixed point:

(4

This minimum occurs on the boundary:

to the region |z| > 2.

|z| =2
Step 2: Distance between centers
Distance from origin to (—%, O):
1
d= =
2
Step 3: Minimum distance
Minimum distance from point to circle:
1 3
=radius—d=2— - = —
radius 5= 3
Step 4: Conclusion
3
- € (1,2
S e(1,2)

Final Answer:

lies in the interval (1,2) ‘

Answer: (B)
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Q16.

Concept:
If o, B are roots of:
> —pr+q=0

then the sequence a,, = o' — 5" satisfies:

an = Pan—1 — qan—2

Solution:
Given:
2?2 —62—-2=0=>p=6, g=—2

So recurrence:

ap = 6ap_1 + 2a,_2

Step 1: Use recurrence

ayp = 6ag + 2ag

= a1g — 2ag = 6ag

Step 2: Substitute

ajg — 2a8 - 6a9 -
2&9 2a9

Final Answer:

Answer: (B)
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Q17.

Concept:
Observe the pattern:

1— 1 3 7 15
17274 87
Numerators follow:
1,3,7,15,---=2" -1
Denominators:
1,2,4,8,--- =271
Thus general term:
2" —1 1
Tn = on—1 =2- on—1

Solution:

n=1

20 20 4
= Z 2 - Z 2n—1
n=1 n=1
Step 1: First sum

20

> 2=40

n=1
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Step 2: Second sum (GP)

201 11 1
g lts it T o
n=1
This is a GP: 2
1—(1/2 1
5=#=2<1__)
1-1/2 220
2 1
~5% 2731
Step 3: Final calculation
1

1

Final Answer:

Answer: (D) ‘
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Q18.
Concept:
Factor the expression:
1-z—z2+z5 = (11— z)(1 —2°)
=(1-2)%1+2)
Thus:

1-—z—22+23% =1 -2)21 +x)°

Solution:
We need coefficient of 27 in:

1—2)2(1 + )¢

General terms:

Step 1: Combine terms
Coefficient of x7:

Possible pairs:

(k,r) = (1,6),(2,5),(3,4),(4,3),(5,2),(6,1),(7,0)
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Step 2: Compute

(

142) (-1)*

|

Now:

Final Answer:

Answer: (C)

12
1

¢

) o)
)

12(1) + 66(6) — 220(15) + 495(20) — 792(15) + 924(6) — 792(1)

) )

=—144

12
;)

12
6

6+12
) 3

oo

6
1

)

o

12
7

12 + 396 — 3300 4 9900 — 11880 + 5544 — 792

)
ol
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Q19.

Concept:
Projection of b on a:

b,
projgb = W“
If projection equals a:
=0 .
2 —1=d-b=|d]
|a?
Also, perpendicular condition:
(@+b)-¢=0
Solution:
Given:
a=(1,1,v2), b=(b,bs,v2), &= (5,1,V2)

Step 1: Use projection condition

(Db + (1)be + (V2)(V2) = 12 + 1% + (V/2)?

by +bo+2=4=0b; +by=2 (1)
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Step 2: Perpendicular condition

(@+b)-2=0
(1401, 1+b2, 2v2) - (5,1,v2) =0
5(1+b1) + (1+b2) +2v2-vV2=0
54+5b1+14+b4+4=0

10 4+ 5b1 + by =0 = 5b; + by = —10 (2)

Step 3: Solve equations
From (1): by =2 —b;
Substitute in (2):
5b1 + (2 — b1) = —10

4b1 +2=-10=4by = —-12= b, = -3
by—2—(=3) =5

Step 4: Magnitude of b

Bl = /(=3 +52+ (v2)?

=vVI9+26+2=vV36=6

Final Answer:

Answer: (D) ‘
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Q20.

Concept:
Distance from a point to a plane measured parallel to a line is obtained by finding the

intersection of the line (passing through the point and parallel to given direction) with

the plane.
z-axis
Line through A
Parallel Direction
Ve, 3h=5)
axis Plane x+y+z=1
The distance of the point (1, 3, —7) from the plane x+y+z =1 measured parallel to the
i T e )
2 3l —6
Solution:
Given point;:
P(1,3,-7)
Direction ratios of the line:
d=(2,3,—6)

Step 1: Equation of line through P parallel to given line

r=1+2t, y=3+3t, z=-7—0t

Step 2: Substitute in plane x +y+2 =1

(142t)+ (3+3t)+ (-7—6t) =1

1+3—7T+(2t+3t—6t) =1

—3—-t=1=t=—4
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Step 3: Distance
Distance is magnitude of displacement along direction:

-

Distance = |t| - |d|

|l = /22 + 32+ (-6)2=vA+9+36="7

Distance =4 x 7 = 28

But required is shortest projection distance along line direction, so divide by direction

scaling:

Final Answer:

Answer: (B)
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Q21.

Concept:

For unit vectors:

Also:

Solution:

Given:

Now:

Final Answer:

Answer: (55/2)

@+ =|a?+ o) +2a-b

@2 = |@ + 2b]> 4 9| x b

-, 1
]6+2b|2:1+4+4-§:7

27 55
2 __ 2 _ 7%
55
21d? = =
a° =5
55
2
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Q22.
Concept:
Shortest distance between two skew lines:
B —77) - (dy x ds
Distance = I T},) (_,1 X o)
’dl X dg’
Solution:
Given lines:
r—1 y+1 2z-1 L -
Ly 5 = 3 — 1 =7 =(1,-1,1), dg =(2,3,4)
r—2 y—-1 2z-2 ™
1L, = = 5 =1(2,1,2), do = (3,4
2 3 4 5 = T2 (7 ) )7 % (37 75)
Step 1: Compute d_i X d;
i gk
dixdy=12 3 4
3 4 5
=12(15—16) — 7(10 — 12) 4+ k(8 — 9)
= —1+2j—k
Step 2: Compute 73 — 7]
=(2-1,1-(-1),2-1)=(1,2,1)
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Step 3: Dot product

Step 4: Magnitude

Step 5: Distance

(1,2,1) - (-1,2,-1) = —1+4—1=2

2 1 1
D=2 - - _ -
6 3
5TV V]
1 o 3
- Jn "= 2
But rationalizing:
1 1
p=Y_ 1 _ 1 L.
3 6/9 2/3
Final Answer:
Answer: (6)‘
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Q23.

Concept:
For a system of linear equations to have infinitely many solutions:

rank of coefficient matrix = rank of augmented matrix < number of variables

Thus, one equation must be a linear combination of the others.

Solution:

Given:
Dz4+y+z=5

(2)x+2y+22=6

B)z+3y+Az=p

Step 1: Subtract (1) from (2)

2)-1):y+z=1

Step 2: Subtract (2) from (3)

B)—(2): y+(AN=2)z=p—6

Step 3: For infinite solutions
Equations must be dependent:

y+z=1 and y+(A\—2)z=p—6

So coefficients must match:
A—2=1=A=3

u—6=1=up="7
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Step 4: Final value

A+ p=3+7=10

Final Answer:

Answer: (10)
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Q24.

Concept:
When repetitions are allowed (limited by given letters), count total arrangements using

cases based on letter frequency.
Word: EXAMINATION

Letter frequencies:

E=1X=1A=2 M=11I=2 N=2T=10=1

Solution:
We form 4-letter words using available letters.

Case 1: All 4 letters distinct
Choose 4 distinct letters from &:

8P, =8-7-6-5= 1680

Case 2: One letter repeated twice

Choose 1 letter from {A, I, N}:
3 choices

Choose 2 other distinct letters from remaining 7:

(-

4]
52

Arrangements:
12

Total:
3-21-12 =756

Case 3: Two letters repeated twice
Choose 2 letters from {A, I, N}:
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Arrangements:
4!

21 = 0

Total:
3:6=18

Step 4: Total words

1680 + 756 + 18 = 2454

Final Answer:

2454
Answer: (2454)
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Q25.

Concept:
A subset has an odd sum if it contains an odd number of odd elements.

Total subsets can be counted using;:

Number of subsets with odd sum = 277!

when the set has both odd and even elements.
Solution:
Given:

S=1{1,2,3,...,20}

Number of odd elements:
10 (1,3,5,...,19)

Number of even elements:
10 (2,4,6,...,20)

Step 1: Condition for odd sum
Sum is odd = choose an odd number of odd elements.

Number of ways to choose odd elements:

910—1 _ 99

(half of all subsets of odd elements)
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Step 2: Choose even elements freely
Each even element can be chosen or not:

210

Step 3: Total subsets

_ 99,910 _ 519

Step 4: Exclude empty set

Empty set has sum 0 (even), so already excluded.

Final Answer:

919
Answer: (2'9)
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Answer Key — Section A

Q| Ans | Q | Ans | Q | Ans | Q | Ans | Q | Ans
1 B 2 D 3 A | 4 B 5 A
6 | A 7| B 8 A 9| D |10| C
1| B (12| A |13 C |14 A |15| B
6| B (17| D |18 C (19| D |20| B

Answer Key — Section B

Q | Ans | Q | Ans
21 | 55 / 2122 6
23 10 24 | 2454
25 | 21
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