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BITSAT Mathematics Sample Paper-20

Duration: 60 Minutes Maximum Marks: 120

Instructions

* This paper contains 40 Multiple Choice Questions (Single Correct).

e Each correct answer carries +3 marks. Each incorrect answer car-ries 1

mark. Unattempted questions carry (0 marks.
* Only one option is correct for each question.

» Use of mobile phones, smartwatches, calculators, or any electronic gadgets

is strictly prohibited.
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QL. Let £(x) = limy_e ™

T Hglx) = fox | f(2)] dt, then at x = 1, the function
g(x) is:

(A) Continuous but not differentiable
(B) Differentiable and g’(1) = 0
(C) Differentiable and g’(1) =1

(D) Not continuous

Q2. If f(x) = max{x,x’} for x € R, then the number of points where f(x) is not
differentiable is:

(A) 1
(B) 2
(©) 3
D) 0

Q3. The graph of a piecewise function f(x) is shown below. If g(x) = [x]|f(x)
where | -] denotes the greatest integer function, find the number of points in

(—2,2) where g(x) is discontinuous.
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(A) 1
(B) 2
©) 3
(D) 4

Q4. The minimum distance from the point (4, 2) to the parabola y> = 8x is:

(A) V2
(B) 2V2
(C) 3V2
(D) 2

Q5. Let f(x) = x> = 3x? + 6x + 7. Then f(x) is:

(A) Monotonically increasing on R
(B) Monotonically decreasing on R
(C) Increasing in (—oo, 1) and decreasing in (1, o)

(D) Decreasing in (—co, 1) and increasing in (1, co)

Q6. A dynamic cubic profile y = f(x) has its local maximum and local minimum
marked at points P and Q respectively, as illustrated below. If the line joining P
and Q passes through the origin, determine the ratio of the maximum value to

the absolute value of the minimum value.
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y
P
[N/,
0
(A) 2
(B) 3
(C) 4

(D) There is insufficient data

Q7. Evaluate the definite integral: /Oﬂ/ _sin'x gy

sin x+cos x

Q8. The region enclosed between the curve y = In(x + 1), the linex = ¢ — 1, and
the x-axis is shaded below. If this region is rotated 360° around the y-axis, the

volume of the solid generated is given by:

(A) n(e* —2e + 1)
(B) Z(e* -3)

(C) m(E

(D) Z(e*+ 1)
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Q9. Find the area bounded by the curves y = Inx, y = In|x|, y = |Inx|, and

y = |In|x|| for x € [—e, e] excluding the origin:

(A) 4-2
(B)2-2
(C) 4

(D) 4e — 4

Q10. The solution of the differential equation % +2Iny = %(In y)? is:
(A) iy = 55 + Cx
(B) Iny = x? 4+ Cx
©) py =x+

D) fy =3+

a =

X

Q11. If the sum of the first n terms of an A.P. is cn?, then the sum of squares of these

n terms is:
c2n(4n?-1)
(A) —5—
c2n(4n+1)
B) —5—
c2n?(n+1)
C) ——
c2n(2n®-1)
D) —5—

Q12. Find the sum of the infinite series 15,3 + 2.%_ 7+ 3’}1.5 +...

(A) j
B) 3
©) 3
D) ¢

Q13. A sequence of nested squares is generated such that the vertices of each inner
square lie exactly at the midpoints of the outer square, as shown below. If the
side length of the outermost square is a, find the sum of the areas of all infinite

squares generated in this manner.
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Ql4.

Q15.

(A) 2a®
(B) 3a’
(C) a?

(D) 3a?

In the complex plane shown below, the points Z;, Z,, and Z3 form an equilateral
triangle inscribed in a unit circle centered at the origin. If Z; = 1, then the

product Z;Z,Z3 matches which value?

Im
V4)

Z3

(A) 1
(B) -1
(C) i
D) w

1 o w?

Let w be a complex cube root of unity. The value of det| w w? 1 |is:

w1l w

(A) 0
(B) 1
(©) 3
D) w
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Q16.

Q17.

Q18.

Q19.

Q20.

fa 200041 , BA42B+1
a?+2a+c  BE+2B+c

If @, B8 are roots of x> — p(x + 1) — ¢ = 0, then the value o 1s:
(A) 1
(B) 2
©) 0

(D) -1

sinx

The number of real roots of the equation e*™* — ¢~5"¥ — 4 = () is:

(A) 0
B) 1
©) 2
(D) Infinitely many

If A is a 3 x 3 non-singular matrix such that AA” = ATA and B = A~'A7, then
BB equals:

(A) I

(B) B!

(C) B"

(D) A

Let P be a 3 x 3 matrix such that PT = 2P + I, where P is the transpose of P
and / is the identity matrix. Then there exists a non-zero column matrix X such
that:

(A) PX =0
(B) PX = X

(C) PX = -X
(D) PX =2X

If the system of equations x + ay = 0, az + y = 0, and ax + z = 0 has infinitely

many solutions, then the value of a can be:

-
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Q21.

Q22.

Q23.

(A) -1
B) 0
©) 1
(D) 2

The linear transformation matrix A maps the standard unit basis vectors  and ]
into the positions shown by vectors & and v respectively. Determine the value of

the determinant of matrix A.

<!
I

- Af//’/;
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(A) 3.5
(B) 4.5
(C) 2.0
(D) 5.0

The total number of 4-digit numbers in which the digits are in strictly increasing

order is:

(A) 1°Cy
(B) °C4
(C) Py
(D) 9*

The number of paths from the origin (0, 0) to the point (4,4) moving only one

unit up or one unit right at a time without passing through (2, 2) is:
(A) 34
(B) 36
(C) 40
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(D) 44

Q24. Four fair dice are rolled simultaneously. The probability that the sum of the

Q25.

Q26.

Q27.

numbers appearing on them is 20 is:

(A) 135
(B) m
©) &
D) 3¢

An urn contains 5 red and 5 black balls. A ball is drawn at random, its color 1s
noted and it is returned to the urn along with 2 additional balls of the same color.

If a second ball is drawn, the probability that it is red is:

w= GlN Sle DT

(A)
(B) 1
©
(D)

The orthocenter of the triangle formed by the lines xy = 0 and x + y = 1 is:
(A) (0,0)

(B) (3.3

©) (3.5

D) (1,1)

A line passing through the point P(1,2) cuts the positive direction of the

coordinate axes at A and B. The minimum area of AOAB is:
(A) 4
B) 2
©) 8
(D) 1
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Q28.

Q29.

Q30.

Q31.

The locus of the midpoints of the chords of the circle x*> + y> = 4 which subtend

a right angle at the origin is:

(A) x> +y* =2
B) x2+y> =1
(©) x*+y* =2
(D) x* + y* =3

A variable circle passes through the fixed origin O and cuts the coordinate axes
at points P and Q as sketched below. If the chord length PQ is maintained at a

constant value 2k, the locus of the center of this circle satisfies:

(A) x> +y* = k?
(B) x? + y? = 4k?
(C) x* +y? =2k
D) x+y=k

The equation of the common tangent to the parabola y? = 4x and the ellipse

2 2 .
T +d=1is:

F T3

(A) y=x+1
B) y=2x+1
C)y=x+2
(D) y =3x+2

The ellipse configuration Z—i + ly)—i = 1 is plotted below along with its auxiliary
circle. If the segment SP extended perpendicularly meets the auxiliary circle at
point Q such that ZOSQ = 90°, find the eccentricity of the ellipse.

orc)
G
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(A) V!
(B)
©) 2
D) 3

Q32. If cos(a + B) = % and sin(a — ) = 15—3, where a, 8 € (0, %), then the value of

tan(2a) is equal to:

(A) 28
(B) %
© 2
(D) 2

Q33. The transformation layout of a standard periodic wave f(x) is plotted below.
Based on the graph, find the value of f ().

(A) 1
(B) V3
(©) 2sin (%)

y
2%-- ! yZZSln(n'z_x)
AV
Y IR ‘
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(D) 3

Q34. If a, S, y are the roots of the equation x3 = 3x% 4+ 2x — 1 = 0, then the value of
tan(tan~' @ + tan™! B + tan™! y) is equal to:
(A) -1
B) 1
© -2
(D) 2

4 4

Q35. The number of distinct real roots of the equation sin™ x + cos™ x = sinx cos x in

the closed interval [0, 27] is:
(A) 2
(B) 4
©) 6
(D) 0

Q36. The principal branch profile of a classic inverse trigonometric tracking function
1s represented in the coordinate window below. Identify the exact analytical

identity corresponding to this bounded projection.
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(A) y =sin"'x
B) y= tan~! x
(C) y=cos™!x
(D) y =cot ™' x

A
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Q37.

Q38.

Q39.

Q40.

Letd=i+]+k b=i-j+2kand@=xi+ (x—2)j — k. If the vector  lies
in the plane of a and b, then the value of x is:

(A) O

B) 1

© -2

(D) 2

The spatial vector block schematic below displays a regular parallelopiped pinned
at the origin O, constructed along directional routes defined by vectors d, b , and
¢. If the calculated volume of this enclosed structural domain is 42, determine

the scalar triple product component value [25 +b 2b+C 23+4d|.

(A) 378
(B) 252
(C) 420
(D) 84

The shortest distance between the skew lines % = y3;2 = % and 5= = - =

% 1s:
(A) =
(B) =
©) 5
(D) 0

Let R be a relation defined on the set of all real numbers R by R = {(a, b) €
R XR: 1+ ab > 0}. The relation R is:

Ele
o =y
| 55

12
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(A) Reflexive and symmetric, but not transitive
(B) Symmetric and transitive, but not reflexive
(C) An equivalence relation

(D) Reflexive and transitive, but not symmetric

13
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Ql.

Detailed Solutions

Concept: Limits, Continuity, and Differentiability — Determining behavior of a piecewise integral
function.

. . . 2n_ 9. 9.9 . .
Solution: We are given f(x) = lim,,,c ;TJ Let us evaluate this limit for different intervals of

x:
e For |x| <1, im0 X =0 = f(x) = % = 1.
« Forlx|=1x"=1 = f(x)=1+l=0

2n

o For |x| > 1, limye ¥ = 00 = f(x) = limp_ye —52 = 1.
2n

1+
Thus, | f(¢)] is given by:

|-1]=1 forze[0,1)
[f(®l=1101=0 forr =1

1] =1 fort > 1

So, | f(¢)| = 1 almost everywhere except at the isolated point # = 1.
Now, we evaluate the function g(x) = /Ox |f ()| dt:

« ForO<x<1,g(x)=["ldt=x.
* Forx>1,g(x)= [ 1di+ [f1di=1+(x-1)=x.

Hence, g(x) = x for all x > 0.
Atx = 1: F

FH=—@=1= gN)=1
Therefore, g(x) is fully differentiable at x = 1 and its derivative equals 1.
Final Answer: |Differentiable and g’'(1) =1 |

Answer: (C)

Go Back to Question 1

-
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Q2.

Concept: Differentiability of Maxima Functions — Finding critical intersection points where the
derivative changes abruptly.
Solution: We are given f(x) = max{x,x’}. Let us analyze the intersection points of the curves

y=xandy = x%

P=x = x(xz—l):O = x=-1,0,1

We check the behavior in the intervals defined by these boundaries:

e Forx e (-0, 1], x > x>

= f(x) =x.
e Forxe (-1,0],x*>x = f(x)=x>

e Forx e (0,1],x > x3

= f(x) = x.
e Forx e (l,oo),x3 >x = f(x) = 3.
Thus, the piecewise definition of f(x) is:
x ifx<-1

x> if-1<x<0

fx) = '
x ifO<x<1
¥ ifx>1
Differentiating in each interval:
1 ifx < -1
, 3x* if —1<x<0
J1(x) =9

1 if0<x<1

3x2 ifx>1

Now, let us examine the left-hand and right-hand derivatives at the transition points:
e« Atx=-1: LHD =1, RHD = 3(-1)> =3 = Not differentiable.
e« Atx=0: LHD =3(0)2 =0, RHD =1 = Not differentiable.
e Atx=1: LHD =1, RHD = 3(1)> =3 = Not differentiable.

Hence, there are exactly 3 points where f(x) is non-differentiable.
Final Answer:

Answer: (C)

Go Back to Question 2

-
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Q3.

Concept: Continuity of Product Functions — Evaluating continuity under step-wise Greatest
Integer Functions.
Solution: We examine the continuity of g(x) = | x] f(x) on the open domain x € (-2,2). From

the provided coordinate graph, f(x) is defined piecewise as:

X for —-2<x<0
fx) =

x+1 forO0<x<?2
Notice that f(x) is discontinuous only at x = 0 since lim,_,0- f(x) = 0 and lim,_,o+ f(x) = 1.
The term | x| introduces possible discontinuities at integer points, namely x = —1,0, 1. Let us test
each integer point individually:
Step 1: Test x = —1.

i g(x) = (-2) - f(-1) = -2(-1) =2

Jim g@) = (=1 f(-)=-1(-1) =1

Since LHS # RHS, g(x) is discontinuous at x = —1.
Step 2: Test x = 0.

lim () = (=)« lim f(x) ==1-0=0
x]i_)n&g(x) = 0-xli_>r51+ f(x)=0-1=0
g(0)=10]-f(0)=0-1=0

Since LHS = RHS = g(0), g(x) is continuous at x = 0.

Step 3: Testx = 1.
lim g(x) =0-f(1)=0
x—1"

lim g(x) = 1-f(1) = 1-(1+1)=2

Since LHS # RHS, g(x) is discontinuous at x = 1.
Thus, g(x) is discontinuous at exactly 2 points (x = —1 and x = 1).

Final Answer:

Answer: (B)

Go Back to Question 3

-
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Q4.

Concept: Optimization in Coordinate Geometry — Calculating the minimum distance from an
external point to a parabola using parametric forms.
Solution: The given parabola is y> = 8x, which matches the form y?> = 4ax where a = 2. Any
general point M on this parabola can be chosen using the parametric representation M (21, 4t).
We want to find the distance from M to the fixed point A(4,2). The squared distance function
D(¢) is given by:

D(t) = (21> — 4)% + (41 - 2)?

Expanding the expression:
D(t) = 4t* — 161 + 16 + 161> — 161 + 4 = 4t* — 161 + 20
To minimize the distance, we calculate the derivative with respect to ¢ and set it to zero:
D'()=165-16=0 = =1 = t=1

We confirm that this is a minimum using the second derivative test: D" (f) = 48t> > 0 att = 1.
Substituting ¢ = 1 back into the squared distance formula:

D(1) =4(D)*-16(1) +20 =8
The minimum distance is the square root of D(1):

Distance = V8 = 2V2

Final Answer: |2V?2

Answer: (B)

Go Back to Question 4

-
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Qs.

Concept: Monotonicity of Functions — Analyzing intervals of increase or decrease using the first
derivative test.
Solution: We are given the polynomial function f(x) = x3 — 3x + 6x + 7. To analyze the

monotonic behavior of f(x), we calculate its first derivative with respect to x:
f/(x) =3x* - 6x+6

We can factor out a constant 3 from the expression:

f(x) =3(x*> = 2x +2)
Completing the square inside the parentheses:

f(x)=3[(x-1)*+1]
Since (x — 1)? > 0 for all real numbers x, it follows that:

(x-1)2+121 = 3[x-1)?*+1] 23>0

Because f’(x) > O for all x € R, the function is strictly increasing across the entire set of real

numbers.

Final Answer: ‘ Monotonically increasing on R

Answer: (A)

Go Back to Question 5

-
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Q6.

Concept: Properties of Cubic Polynomials — Symmetry properties of local extrema points
alignment through the origin.

Solution: Let the general cubic equation be f(x) = ax’ + bx? + cx + d. The local extrema points
P and Q occur at the roots of f’(x) = 3ax> + 2bx + ¢ = 0. Let these roots be x| and x.

The point of inflection of any cubic curve occurs at x = —%. It is a standard geometric property
of cubic curves that the point of inflection is the midpoint of the line segment joining the local
maximum P and local minimum Q.

We are given that the line segment PQ passes through the origin (0, 0). For the midpoint of PQ to

align with the origin, the point of inflection must lie exactly at the origin. This requires:

—3£=O = b=0 and f(0)=0 = d=0
a

Therefore, the cubic function reduces to an odd function of the form:
f(x) =ax® +cx

Since f(—x) = —f(x), the local maximum value at P(x{, y;) and the local minimum value at
Q(x2, y2) will be exactly equal in magnitude but opposite in sign (y; = —y»).

Hence, the absolute values of the coordinates match:

Maximum Value Vi |

Ratio = —— = =
[Minimum Value| | — yq|

Reviewing the options provided, this specific geometric deduction tells us that a constant fixed

f(x) = 0.3x> — 1.2x + 0.5. However, the general question statement requires the line through
P and Q to pass through the origin. If it passes through the origin, d must be 0, yielding a
ratio of exactly 1. Since 1 is not listed explicitly among the choices A, B, or C, we choose the

insufficiency/structural constraint path.

Final Answer: \ There is insufficient data

Answer: (D)

Go Back to Question 6

ratio always exists for this framework. Let’s re-verify the specific numerical example plotted:

-
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Q7.

Solution: Let the given definite integral be:

/2 -3
1= / sm—x dx — (Equation 1)
0 sinx + cos x

Applying King’s property, we substitute x with 7 — x:

n/2 in3(Z —
I:/ . nsm(z )6)7r .
0 sin(F —x) + cos(F —x)
Since sin(5 —x) = cosx and cos(F — x) = sinx, we get:
/2 3
cos’ x .
1= / ——  dx — (Equation 2)
0  COSX+sinx

Adding Equation 1 and Equation 2:

72 3 3

sin” x + cos” x

21 = ———dx
0 sinx + cos x

Using the algebraic identity @ + b = (a + b)(a® — ab + b?):

/2 (sinx + cos x)(sin’ x — sinx cos x + cos? x)
21 = dx
0

sinx + cosx

/2 /2 1
21=/ (1 —sinx cosx) dxz/ (l—zsin2x) dx
0 0

Integrating term by term:
/2

21 =

1
+ —cos2
X 4COS X

Evaluating at the boundaries:
1 1
21 = (% + Zcoszr) = (0+ ZcosO) = (— ==

Dividing by 2 gives:

-1

Final Answer:

Answer: (A)

Go Back to Question 7

Concept: Definite Integrals — Applying King’s Property /a b f(x)dx = fa b fla+b—x)dx.

-
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Q8.

Concept: Volume of solids of revolution using cylindrical shells.
Solution:
Using shell method,
e—1
V=27T/ xIn(x + 1) dx
0
Put
u=x+1
Then,
x=u-1, dx = du
Limits:
x=0->u=1, x=e—-1—>u=e
So,
e
V= 27r/ (u—1DInudu
1
Evaluating,
e 2 _ 3
/ (=) Inudu =S
1 4
Hence,
2 _
Ve=om. £ 23
V= g(e2 -3)
. T, o

Final Answer: E(e -3)
Answer: (B)
Go Back to Question 8

-
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Q9.

Concept: Area Bounded by Curves — Utilizing symmetry to compute multi-quadrant enclosed
functional boundaries.

Solution: Let us understand the behavior of the absolute value equations on both sides of the
y-axis. The four equations enclose a region that is completely symmetrical across the y-axis (due
to the |x| terms) and also symmetrical across the x-axis for sections bound between x € (0, 1) and
x € (1,e).

Let us evaluate the region bounded in the first quadrant where x € (0, e]:

e y =Inx matches y = |Inx| when x > 1.
e y=—Inxreflects y = |Inx| when 0 <x < 1.

The curves create a closed loop on the right half-plane bounded by y = Inx and y = — Inx from
x = 0 up to the line x = e.
By symmetry, the total area is 2 times the area enclosed on the positive x-axis side between

vy = | Inx| and the x-axis up to x = e:
1 4
Enclosed Right Area = / (-Inx) dx + / Inx dx
0 1

We know that f Inx dx = x Inx — x. Evaluating each section:

1
/ (-Inx)dx = [—xInx +x](1) =(0+1)-0=1
0

/elnxdxz [xInx —x]{ =(e—e)—(0-1)=1
1

Total right-hand area =1+ 1 = 2.
By symmetry across the y-axis for the negative domain x € [—e, 0), the left-hand side generates

an identical enclosed region of area 2.
Total Bounded Area=2+2 =4

Final Answer:

Answer: (C)

Go Back to Question 9

-
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Q10.

Concept: Bernoulli Differential Equations — Transforming non-linear terms via strategic variable
substitutions.
Solution: The given differential equation is:

dy 'y

— +

y 2
Iny==(1
5t 1ny xz(ny)

Divide the entire equation by y(In y)?:

1 dy 1 1

— + =
y(Iny)2dx xIlny x2

Let us use the substitution: v = ﬁ = (Iny)~!. Differentiating v with respect to x using the chain

rule gives:
dv
dx

ldy 1 dy dv 1 dy

— L = s = -
ydx y(Iny)? dx dx  y(Iny)?dx

=—(Iny)~*-
Substitute these into our rewritten differential equation:

dv N 1 1 _ dv 1 1
dx  x x2 dx x x2

This is a standard first-order linear differential equation of the form % + P(x)v = Q(x), where
P(x) = —% and Q(x) = —ﬁ.
The Integrating Factor (I.F.) is:

I.F. =e/P(x)dx :e/_%dx — e—lnx =l
X

The solution for v is given by:

v-(I.F.):/Q(x)-(I.F.)dx = v-%:/(—%)-ldx

=2 1
v=/—x_3dx=—x—+C=—+C

X 7 2x2
Multiply through by x:
1
=—+C
v 2x X
Replacing v back with ﬁ:
1 1
— =—+Cx
Iny 2x
. 1 1
Final Answer: | — = — + Cx
Iny 2x
Answer: (A)
Go Back to Question 10
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Q11.

higher-order sums.

Solution: Let the sum of the first n terms be S,, = cn®. The n-th term a,, of the sequence is found

using a, = S, — Sp-1:
an:cnz—c(n—1)2=c[n2—(n2—2n+1)] =c(2n-1)

We need to compute the sum of the squares of these n terms, let’s call it 7;,:

n n n

o=y a2= ) [c@r-D=c>) (4> -4r+1)
r=1

r=1 r=1

Distributing the summation operator:

Using standard summation formulas ' % = w and ) r = @:

Tn=02[4‘n(n+l)(2n+1) _4.n(n+1) +n]

6 2

2(n+1)(2n+1)
3

Tn=c2n[ -2(n+1)+1

Combining the terms inside the bracket over a common denominator of 3:

c’n 2
T, = = [22n* +3n+ 1) —6(n+1) + 3]

2 Zn(4n® -1
T, = 03—” [4n% + 6n+2—6n—6+3] = %
2 4 2 _ 1
Final Answer: cn( Z )
Answer: (A)
Go Back to Question 11

Concept: Arithmetic Progressions — Formulating series terms from sum expressions to determine

-

collegedunia

24


https://collegedunia.com/exams/bitsat/sample-paper

BITSAT Sample Paper Mathematics

Q12.

Concept: Telescoping Series — Resolving fractional sequences via partial fractions for summation.

Solution: The general r-th term of the given series is:

1
L= r(r+ D)(r +2)

We can split this expression using partial fractions, or by rewriting the numerator as a difference
between the outer components of the denominator:

T 1 (r+2)-r 1 1 1
T2 rr+ D@ +2) 2|rr+l) (r+1D)(r+2)
LetV, = ﬁ Then the expression simplifies to a telescoping form:
1
T, = E[Vr - Vr+1]

Summing from r = 1 to n:
n
1
Sn= D T =5 [(Vi=Va) 4 (V2= Va) 4ot (Vi = V)]
r=1

All intermediate terms cancel out, leaving:

1 1

Sn = 2 m+D)(n+2)

1
Vi =Vl = 3 [1

| =

To find the sum of the infinite series, we take the limit as n — oo:

11 1 1(1 1
So=Ilim=-|=-—-—— [ =—|==-0] ==
— [2 m+D@n+2)| " 2 (2 ) 4
. 1
Final Answer:
Answer: (A)
Go Back to Question 12
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Q13.

Concept: Infinite Geometric Progressions — Calculating structural areas of converging nested
geometries.

Solution: Let us track the side lengths and corresponding areas of the sequence of squares:
 Square 1 (Outermost): Side length = a. Area A| = a>.

* Square 2: The vertices lie at the midpoints of Square 1. Using the Pythagorean theorem,

the side length a5 is:

_\/(£)2+(£)2_ @ a _ a
“2=Y\3 2 N2 47}

Area As = (ay)? = “72

* Square 3: Similarly, its vertices lie at the midpoints of Square 2. Area Az = % =T.
The total area S is the sum of an infinite geometric progression:
2 2
a- a
S=A+Ay+ A+ =a’+ —+—+...
2 4
This is an infinite geometric series with a first term of A = @ and a common ratio of r = %

Using the infinite sum formula S = {2

Final Answer:
Answer: (A)

Go Back to Question 13
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Q14.

Concept: Roots of Unity — De Moivre’s rotational tracking of inscribed regular geometries on
the complex plane.

Solution: The points Z;, Z;, Z3 form an equilateral triangle inscribed inside a unit circle centered
at the origin. We are given Z; = 1.

Since the vertices of a regular triangle inscribed in a circle centered at the origin are equally
spaced, they are rotated by an angle of 27" radians (120°) relative to one another. Thus, the three

vertices correspond exactly to the three complex cube roots of unity:

Z1=1

7y = ei27r/3

=w
Z3 = =273 = 2
We evaluate the product of these three positions:

Z1Z2Z3:1~w-a)2=a)3

By definition of the cube roots of unity, w* = 1.
Final Answer:

Answer: (A)

Go Back to Question 14
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Q15.

Concept: Determinants and Roots of Unity — Using cyclic properties of w to evaluate matrix

rOWS.
1 o w?
Solution: Let the given determinantbe A = det| w w? 1 |.
w1l w

Let us perform the column operation C; — C; + C; + C3:

l+w+0? w =

w
A=detlw+w?+1 w? 1
WC+l+ow 1 w

We know that for the complex cube roots of unity, the sum of the roots satisfies the identity:
l+w+w’ =0

Substituting this into the first column of the matrix:

0 w w?
A=det|0 w? 1
0 1 w

Since all entry coordinates in the first column are equal to zero, the determinant of the matrix is
identically zero.
Final Answer: @

Answer: (A)

Go Back to Question 15
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Q16.

Solution:
Given,

Let
Then,

Substituting,

Roots are:

Now,

Since

we get

Using sum of roots,
Hence,
Final Answer:

Answer: (A)

Go Back to Question 16

Concept: Theory of equations and root transformations.

x> —p(x+1)-c=0

y=x+1

x=y-1

(y-1)?-py-c=0

Y -(p+2)y+(1-¢)=0

y1=a+1, y2=ﬂ+1

(a +1)? (B+1)?

- (a+1)2—1+c+(,8+1)2—1+c
Y¥=(-c)=(p+2)y

o ¥;
(p+2)y1 (p+2)y2

+
E=)’1 Y2
p+2

Vi+ty2=p+2
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Q17.

Concept: Transcendental Equations — Determining the real solution set for bounded range
functions.

Solution: The given equation is:

eSlle _ e—smx _ 4 = O

Let us use the substitution # = ¢5"*. Since sinx € [—1, 1] for real numbers x, the range of ¢ is
bounded by:

1
refelel] = re [—,e}
e

Since e ~ 2.718, the interval for ¢ is approximately [0.368,2.718].
Rewriting the original equation in terms of ¢:

1
t---4=0 = ?—4-1=0

Using the quadratic formula to find the roots for ¢:

(VD2 -4()(-1)  4=xVI6+4  4:V20
B 2(1) =——F -5 -2V

t
This gives two possible values for ¢:
(@) 11 =2+V5~2+2.236=4.236
(b) th=2-vV5~2-2236=-0.236
Now we check if either value falls within the valid range for ¢z, which is [0.368,2.718]:
* t1 #4.236 > e, so it lies outside the valid range.

* 1) ~ —0.236 < 0, but r = ¢5"* must always be positive, so this value is also invalid.

Since neither root satisfies the range constraints, there are no real values of x that solve the equation.
Final Answer: @

Answer: (A)

Go Back to Question 17
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Q18.

Concept: Matrix Algebra — Analyzing transpose and inverse relationships for commuting
matrices.
Solution: We are given that AAT = ATA and B = A~'AT. We want to find the expression for
BBT:

BBT = (A~ ATy (A1 AT)T

Using the transpose property (XY)T = YT xT:
(A7 ATYT = (ATYT (A~ 1T = A(AT)"!
Substituting this back into the equation for BB :
BBT = A71ATA(AT)!
Since A and AT commute (AT A = AAT), we can swap their order in the expression:
BBT = A71(AAT)(AT)™!
Using the associative property of matrix multiplication, we group the terms:
BBT = (A7'A) - (AT(AT)™)
Since any matrix multiplied by its inverse equals the identity matrix I:
AT'A=1 and AT(AD)'=1

Therefore:
BB =1-1=1
Final Answer:

Answer: (A)

Go Back to Question 18
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Q19.

Concept: Eigenvalues and Matrix Equations — Computing character relations from transpose
constraints.

Solution: The given matrix equation is:
PT =2P +1 — (Equation 1)
Taking the transpose on both sides of the equation:
(PHT = 2P+ 1T = P=2PT +1 — (Equation2)
Now, substitute the expression for P7 from Equation 1 into Equation 2:
P=2Q2P+1)+1
Expanding the right-hand side:
P=4P+2]+] — P =4P +3]
Rearranging the terms to isolate P:
3p=-3] = P=-1]

We look for a vector equation matching one of the options. Multiplying both sides of P = —1 by a
non-zero column matrix X:
PX=(-HX = PX=-X

Final Answer:
Answer: (C)

Go Back to Question 19
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Q20.

Concept: Systems of Linear Equations — Finding conditions for infinite solutions using the
determinant method.
Solution: The given homogeneous linear system of equations can be written as:

Ix+ay+0z=0
Ox+1y+az=0

ax+0y+1z=0

For a homogeneous system to have non-trivial (infinitely many) solutions, the determinant of its

coeflicient matrix must be equal to zero:

Expanding the determinant along the first row:
1-(1-1-a-0)—-a-(0-1-a-a)+0=0

1-(D-a-(-a) =0 = 1+4°>=0

Solving for a:

ad=-1 = a=-1

Final Answer:
Answer: (A)

Go Back to Question 20
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Q21.

Concept: Geometric Interpretations of Determinants — Finding the area scale factor of a

transformation matrix.

Solution: A linear transformation matrix A transforms the standard unit basis vectors { = (O) and

.~ (O .
Jj= (1) into its column vectors. From the vector plot provided:

- 2 2
u=Ai=

s (0.5)
v=Aj =
7)

Therefore, the transformation matrix A is formed by placing these target vectors as columns:

2 0.5
A=

The determinant of matrix A represents the area scaling factor of the transformation (the area of

the parallelogram spanned by i and V):
det(A) = (2-2) - (0.5-1) =4-0.5=3.5

Final Answer:
Answer: (A)

Go Back to Question 21
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Q22.

Concept: Combinatorics — Selecting subsets of digits to form strictly ordered sequences.
Solution: We want to find the total number of 4-digit numbers where the digits are in a strictly
increasing order (d; < d» < d3 < da).

Let us look at the pool of available digits from the decimal system: {0, 1,2,3,4,5,6,7,8,9}.

* Can the digit O be included in our selection? If O is selected, it must be the smallest digit
because the digits must be in strictly increasing order. This means 0 would have to be the
first digit (d; = 0).

* However, a 4-digit number cannot start with 0, so O cannot be used.

This leaves us with 9 usable digits: {1,2,3,4,5,6,7,8,9}.
For any unique combination of 4 distinct digits chosen from this set, there is exactly one way to
arrange them in a strictly increasing order. Therefore, the total number of valid 4-digit numbers

matches the number of ways to choose 4 distinct digits out of 9:

Total Numbers = (Z) = 9C4

Final Answer: 9C4

Answer: (B)

Go Back to Question 22
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Q23.

Concept: Grid Path Calculations — Using the inclusion-exclusion principle to find paths that
avoid a specific coordinate point.

Solution: To find the number of paths from the origin (0, 0) to the destination (4, 4) moving only
Right (R) or Up (U) while avoiding the intermediate point (2, 2), we subtract the paths that pass
through (2, 2) from the total number of possible paths.

Step 1: Calculate the total number of paths from (0, 0) to (4,4). The path requires a total of 4
Right moves and 4 Up moves (8 total moves):

Total Paths =

8! 8 8XTX6X5
() ~ 70

a1-41 4] Tax3x2x1

Step 2: Calculate the number of paths that pass through (2, 2). This can be broken down into two

parts:
(a) Paths from (0,0) to (2,2): Requires 2 Right moves and 2 Up moves (4 total moves).

41

4
Paths 0,022 = 7777 = ( ) -°

41 4
PathS(Q’z)_,(4’4) = ﬂ = (2) =6

Using the multiplication rule, the number of paths passing through (2, 2) is:
Paths through (2,2) =6 x 6 = 36
Step 3: Subtract the restricted paths from the total paths.

Valid Paths = Total Paths — Paths through (2,2) = 70 — 36 = 34

Final Answer:
Answer: (A)

Go Back to Question 23

(b) Paths from (2, 2) to (4,4): Requires another 2 Right moves and 2 Up moves (4 total moves).
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Q24.

Concept: Probability and Polynomial Coefficients — Using multinomial expansions to find the
number of favorable outcomes for dice combinations.
Solution: When rolling 4 fair dice, each die can show an integer from 1 to 6. The total number of

outcomes in the sample space is:
Total Outcomes = 6* = 1296

We want to find the number of favorable outcomes where the sum of the numbers on the 4 dice is

exactly 20. This can be modeled as finding the coefficient of x?° in the polynomial expansion:

A

4
| 5 1 —x
(x" +x"+x

=x*AQ+x+x2+ 2 +x* +x°)* :x4( 1
—x

This simplifies to finding the coefficient of x'¢ in the expansion of:
(1-x*1 -0~

Expanding both terms using the binomial theorem:

4 4
(1—X6)4=1—(1)x6+(2)x12—---:1—4x6+6x12—...

(1—x)_4=i(4+:_1)xr=i(3:r)xr

r=0 r=0

Now, we collect the terms that multiply to x'°:

* 1 (coefficient of x'®in (1 —x)™*) = 1- (*1¢%) = (o) = (%) = 1 = 969

o —4x5-(coefficient of x' in (1 —x)™*) = —4-(*1)%) = —4- (1) = —4- () = —4- 1212l
_1144

o 6x'2 (coefficient of x*in (1 -x) ™) =6- (3 =6-(}) =6 (}) =6 Z&3 =210
Summing these individual coefficients together:

Favorable Outcomes = 969 — 1144 + 210 = 35

Thus, the probability of rolling a sum of 20 is:

35
P(Sum = 20) = T%
35
Final A ==
inal Answer 1296
Answer: (A)
Go Back to Question 24
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Q25.

Concept: Total probability theorem in conditional probability.

Solution:
Initially,
5 1 1
P(R)=—=— P(B)) = =
(Ry) 0" 7 (B1) >
If first ball is red: .
P(R>|R|) = —
(R2|Ry) T
If first ball is black: 5
P(R>|B|) = —
(R2|B1) B

Using total probability:

P(Ry) = P(R1)P(R2|Ry) + P(B1)P(R>|By)

17 +1 5
T2 12 2 12
_7+5 12 1
24 24 2
. 1

Final Answer:

Answer: (A)

Go Back to Question 25
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Q26.

Concept: Properties of Triangles — Finding the orthocenter of a right-angled triangle.
Solution: The given boundary lines of the triangle are:

(@) xy =0 = x =0 (the y-axis) or y = 0 (the x-axis).
b) x+y=1.
Let us find the vertices of the triangle by finding the intersection points of these lines:
* The intersection of x = 0 and y = 0 is the origin, O (0, 0).
¢ The intersection of y =0 and x + y = 1 is A(1,0).
¢ The intersection of x = 0 and x + y = 1 is B(0, 1).

The triangle formed by these vertices is AOAB. Since the sides OA (along the x-axis) and OB
(along the y-axis) meet at the origin O (0, 0) at a right angle (90°), AOAB is a right-angled triangle
with the right angle at the origin.

A helpful geometric property states that for any right-angled triangle, the orthocenter (the point
where all the altitudes intersect) is exactly the vertex containing the right angle. Therefore, the
orthocenter of AOAB is the origin (0, 0).

Final Answer: | (0,0)

Answer: (A)

Go Back to Question 26
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Q27.

Concept: Optimization in Geometry — Finding the minimum area of a triangle formed by a line
through a fixed point using intercept equations.
Solution: Let the equation of the line passing through P(1,2) be written in intercept form:

where a and b are the intercepts on the positive x-axis and y-axis, respectively (a > 0, b > 0).

Since the line passes through the point P(1,2), its coordinates must satisfy the line’s equation:

2
+ 3 =1 — (Equation 1)

Q=

The area S of the triangle AOAB formed by the coordinate axes is:
1
S = Eab
To minimize the area, we apply the Arithmetic Mean-Geometric Mean (AM-GM) inequality to the

1,2
atp 12
2 “Na b

Substitute the value from Equation 1 into the inequality:

2
> _
N ab

terms in Equation 1:

| —

Squaring both sides to remove the radical:

2
> — b>38
_ab=a

ST
Y

Using this result in our area equation:
1 1
=—ab>—(8) =4
§=zab25(8)

Thus, the minimum area of the triangle is 4 square units.
Final Answer:

Answer: (A)

Go Back to Question 27
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Q28.

Concept: Locus of Chords — Using right-angle chord geometry to find the locus of midpoints.
Solution: Let the midpoint of the chord be M (h, k). The equation of a chord of the circle
x% + y? = a? with a given midpoint (%, k) can be written using the formula 7' = S;:

hx + ky = h*> + k> — (Equation 1)

Here, the radius squared is a” = 4.
We can write the homogeneous equation of the pair of straight lines connecting the origin to the

intersection points of the chord and the circle. We rewrite Equation 1 as:

hx +ky
B2+ k2

Now, homogenizing the circle equation x> + y> = 4 - (1)%:

hx + ky 2
2 2 _
R (h2+k2)

(% + Y2 (h* + k*)? = 4(h°x* + k2y? + 2hkxy)
Grouping the coefficients for x* and y?:
X2 [(* + kH)? = 4n?] + y* [(W* + k*)* — 4k*] — 8hkxy = 0

We are given that the chord subtends a right angle (90°) at the origin. For the lines to be
perpendicular, the sum of the coefficients of x> and y> must be equal to zero:

[(h* + k)% =41 + [(B* + k*)* - 4k*] =0
2R+ k) —4h2 +k*) =0
Since the chord does not pass through the origin (h? + k? # 0), we can divide through by 2(h? + k2):
R+k*-2=0 = W +k*=2
Replacing (&, k) with general coordinates (x, y), we get the equation for the locus:

x2+y2=2

Final Answer: | x> + y> =2

Answer: (A)

Go Back to Question 28
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Q29.

Concept: Circle Geometry and Loci — Finding the locus of the center of a circle passing through
the origin with intercepts.
Solution: Let the center of the variable circle be C(h, k). Since the circle passes through the

origin O(0, 0), the radius R of the circle is the distance from the center to the origin:
R=VR2+k? = R*=hn>+1k?

The circle cuts the coordinate axes at points P and Q. Since it passes through the origin, the angle
£POQ formed by the coordinate axes is a right angle (90°). According to Thales’s theorem, any
chord that subtends a 90° angle at the circumference must be a diameter of the circle. Therefore,
the segment PQ is a diameter of the variable circle.

The length of the diameter is equal to 2R. We are given that the chord length PQ is maintained at
a constant value of 2k¢onsiant (let us write it as 2k to avoid confusing it with the center coordinate
k):

Diameter PQ = 2R =2ky = R = ko

Substituting the expression for R%:

W+ k= kg
Replacing the center coordinates (4, k) with general variables (x, y), we get the equation for the
locus:
2yt = 12
Final Answer: | x> + y> = k2
Answer: (A)
Go Back to Question 29
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Q30.

Concept: Common Tangents — Setting up and solving simultaneous tangency conditions for dual
conic configurations.
Solution: The given parabola equation is y> = 4x, which gives ¢ = 1. Any tangent to this parabola

with a slope m can be written in the form:

1
y =mx + — — (Equation 1)
m
The given ellipse equation is:
22
NI |
4 3

Here, a> = 4 and b? = 3. The condition for a line y = mx + ¢ to be tangent to this ellipse is:
A=d’m’+1* = F=4m?+3

1

For Equation 1 to also be a tangent to the ellipse, its y-intercept ¢ = -- must satisfy this condition:
m

1\ 1
(—) =4m*+3 = — =4m*+3
m m
Multiplying through by m? to clear the fraction:

1 =4m* +3m* = 4m* +3m* - 1=0
This is a quadratic equation in terms of m?. Let us factor the expression:

dam* +4m® —-m? -1=0 = 4m*(m*+1) - 1(m*>+1) =0

(4m* - 1)(m*+1) =0

Since m must be a real value for a real tangent line, m? + 1 = 0 has no real solutions. This leaves:

1 1
4m*-1=0 2 _ =+
m = m 1 = m +2
Substituting m = 1/2 back into Equation 1:
! + ! = ! +2
=—x+— = =x
YR T 0T
. 1
Final Answer: |y = % +2
Answer: (D)
Go Back to Question 30
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Q31.

Concept: Ellipse and auxiliary circle relations.

Solution:
Given ellipse:
2 2
X_ + y_ =1
a? b2
with eccentricity
b2
e=1/1-—=
az
Focus:
S(—ae,0)
Since Q lies on the auxiliary circle,
2 yz — 2

Putting x = —ae,

a*? +y*=a
y=aVl-e?

Using the given perpendicular condition and standard ellipse relation,

+e-1=0

Solving,
—1++5
e= ———
2
Hence,
_V5-1
=3
-1
Final Answer: \/52
Answer: (A)
Go Back to Question 31
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Q32.

Concept: Trigonometric Compound Angles — Applying tangent addition formulas to find double
angles.

Solution: We are given cos(a + ) = ‘5—‘ and sin(a@ — B) = 15—3 for @, B € (0, Z). This range ensures
that (@ + B) and (a@ — B) are in the first quadrant, where all trigonometric functions are positive.

Using the Pythagorean identity sin? 6 + cos” @ = 1, we find the remaining trigonometric values:

2
e For (@ + B): sin(a + B) = 1—(%‘) :% = tan(a +f) =

Alw

e For (a — B): cos(a — B) = 1—(%)2:% = tan(a — B) %

We can express the angle 2« as the sum of these two compound angles:

2a = (@ +p) + (=)

tan A+tan B .

Applying the tangent addition formula tan(A + B) = 72250055

tan(a + B) + tan(a — B)

tan(2e) = tan (¢ + ) + (@ - B)) = T tan(a + B) tan(a — 3)

Substituting our calculated values into the formula:

Finding a common denominator for the numerator and denominator fractions:

N ¢ 9+5 14
merator = —— = —
umerato 2 D)

15 33

D inator =1 - — = —
enominator 13 - 13

Now, dividing the numerator by the denominator:

—_

14 48 l4x4 56

—_

W20 =%=3X53" "33 "B
48
56
Final A =
inal Answer 3
Answer: (A)
Go Back to Question 32
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Q33.

Concept: Functional Evaluations — Substituting values into explicit periodic wave equations.

Solution: The analytical equation for the periodic wave is given explicitly in the graph window:
F(x) = 2sin (E)
2
We want to find the value of the function at x = &. Substituting this value into the equation:

/) -2n ()

Multiplying the terms inside the argument of the sine function:

/)3

This matches option C exactly.

2
Final Answer: |2 sin (—)

12
Answer: (C)

Go Back to Question 33
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Q34.

Concept: Inverse Trigonometric Identities — Using root sums to find the tangent of a sum of
inverse tangents.
Solution: Let , 8,y be the roots of the cubic equation x> — 3x> + 2x — 1 = 0. Using Vieta’s

formulas, we can find the symmetric sums of the roots:
. Sl=0/+,3+y=—_T3=3
— — 2 _
c Ss=af+By+tya=7=2
« S3=aepy=-==1

We want to evaluate the expression tan(tan~' @ + tan~! 8+ tan~!y). Let§ = tan"' a + tan™! B +
tan~! y. Using the identity for the tangent of the sum of multiple angles:

tan @ =

Substituting the symmetric sums from Vieta’s formulas into this identity:

3-1 2
= = — = —2
tan 6 -7~ 1
Final Answer:
Answer: (C)
Go Back to Question 34
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Q3s.

Concept: Trigonometric equations using double-angle identities.

Solution:
Given,
sin* x + cos* x = sinx cos x
Using
sin* x + cos* x = (sin’ x + cos® x)? — 2 sin x cos” x
we get
1 — 2 sin® x cos” x = sinx cos x

Now,

sin2x = 2sinx cos x
So,

sin2x  sin2x
2 2

Multiplying by 2:

2 —sin? 2x = sin2x

sin®2x + sin2x =2 =0

(sin2x — 1)(sin2x +2) =0

Since sin 2x + 2 = 0 is impossible,

sin2x =1
Thus,
n Sm
2x = —, —
=500
Hence,
T S
xX=—-,—
4" 4
Therefore, the number of roots is:
2
Final Answer:
Answer: (A)
Go Back to Question 35
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Q36.

Concept: Inverse Trigonometric Functions — Identifying basic inverse functions from their
graphs.
Solution: Let us analyze the key features of the graph shown in the coordinate window:

¢ The curve passes through the origin (0, 0).

e Asx — oo, the curve approaches a horizontal asymptote at y = 7.

* Asx — —oo, the curve approaches a horizontal asymptote at y = —7..

* The function is continuous and strictly increasing across all real numbers x € R.

These properties perfectly describe the principal branch profile of the standard inverse tangent

function:

y =tan ' x

Let us double-check why the other options do not match:
 y =sin~!x is only defined for a limited domain x € [-1, 1].

1

e y =cos ' xisonly defined for x € [—1, 1] and ranges from O to 7.

+ y = cot™! x ranges from 0 to 7 and does not pass through the origin.

Final Answer: |y = tan~! x

Answer: (B)

Go Back to Question 36
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Q37.

Concept: Coplanar Vectors — Using the scalar triple product to find unknown components of
coplanar vectors.

Solution: We are given three vectors:

We are told that vector ¢ lies in the same plane as vectors @ and b. For three vectors to be coplanar,

their scalar triple product must be equal to zero:

1 1 1
[@ b ¢]=0 = detj]1 -1 2[=0
x x-2 -1

Expanding this determinant along the first row:
- (DD -2(x-2) -1- (A=) -2(x) +1- (1(x-2) - (-D(x)) =0
Simplifying each term inside the parentheses:
I-(I-2x+4)-1-(-1-2x)+1-(x=-2+x) =0

G-20)+(1+2x)+(2x-2)=0

Combining like terms:
2X+4=0 = 2x=-4 = x=-2

Final Answer:
Answer: (C)

Go Back to Question 37
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Q38.

Concept: Scalar Triple Products — Finding the volume scaling factor of linear vector combinations.
Solution: The volume of a parallelopiped constructed along vectors a, I;, and C is given by the
scalar triple product:

V=[d b &l=42

We want to find the scalar triple product of the combined vectors:

E=[2i+b 2b+C 22+d]
A helpful property of scalar triple products states that for any linear combinations of vectors, we
can factor out the determinant of their coefficients:

L m m
[llc_i+m1b+n15 lhd + myb + nyé l35+m3b+n3a =det|l, my np [[i b E]

I3 m3 nj3

For our specific expression, the coefficient matrix is:

<

1l
= \°)
S o -
N o= O

Let us calculate the determinant of matrix M by expanding along the first row:
dettM)=2-(2-2-1-00-1-(0-2-1-1)+0=2-(4)-1-(-1)=8+1=9
Now, substituting this value back into the volume scaling formula:
E=9-[@a b J]=9-42=378

Final Answer:
Answer: (A)

Go Back to Question 38

-

collegedunia

51


https://collegedunia.com/exams/bitsat/sample-paper

BITSAT Sample Paper Mathematics

Q39.

Concept: Skew Lines in 3D Space — Finding the shortest distance between two lines.

Solution: Let the two lines be represented in vector form 7 = a; + /ll;,-:
 Line 1: Passes through a; = (1,2, 3) with direction vector 131 =(2,3,4).
 Line 2: Passes through d, = (2,4, 5) with direction vector 132 = (3,4,5).
Step 1: Calculate the displacement vector between the two starting points:

dr—di=Q2-1)i+@-2)]+(GB-3)k=7+2]+2k

Step 2: Find the cross product of the direction vectors (131 X l;z):

Nl

X

)l

S

1]

o

(@]

-
[USTRN O R DY
B~ W <,
W B~

byxby=i(15-16) — j(10-12) + k(8 —=9) = -1 + 2] — k

Step 3: Calculate the magnitude of the cross product vector:

b1 x byl = V(=12 422+ (=1)2=VI+4+1=6
Step 4: Compute the scalar dot product (@, — ;) - (b1 X b»):
(@-d1) - (b1 xby) = ()(-1)+ (@) + (@ (-1) =-1+4-2=1

Step 5: Apply the shortest distance formula:

_ @ -ay)- (b1 X by)| _ b

d 5 =
|b1 X by V6

Final Answer:

Answer: (A)

Go Back to Question 39
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Q40.

Concept: Mathematical Relations — Testing for reflexivity, symmetry, and transitivity properties.

Solution: The relation R on the set of real numbers R is defined as:
R={(a,b) eRxR:1+ab >0}

Let us test the relation for each of the three properties:

(a) Reflexivity: A relation is reflexive if (a,a) € R for all a € R. Testing this condition:
l+a-a=1+a? Since a*> > 0 for all real numbers, 1 + a*> > 1 > 0 is always true. Thus,
the relation is reflexive.

(b) Symmetry: A relation is symmetric if (a,b) € R = (b,a) € R. Since scalar

multiplication commutes (ab = ba), it follows that:
l+ab>0 = 1+ba>0

Thus, the relation is symmetric.

(¢) Transitivity: A relation is transitive if (¢, b) € R and (b,c) € R = (a,c) € R. Let us

look for a counterexample to test this property. Leta = —1, b = 0, and ¢ = 2:

e l+ab=1+(-1)(0)=1>0 = (-1,0) € R (True)
e 1+bc=1+(0)2)=1>0 = (0,2) € R (True)
* However, |l +ac=1+(-1)(2)=1-2=-1%0 = (-1,2)¢R

Since the condition fails for this case, the relation is not transitive.

Therefore, the relation R is reflexive and symmetric, but not transitive.

Final Answer: ‘ Reflexive and symmetric, but not transitive

Answer: (A)

Go Back to Question 40
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