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MHT-CET Mathematics Sample Paper- 6

Duration: 90 Minutes Maximum Marks: 100

Instructions

* This paper contains a total of 50 Multiple Choice Questions.
» Each correct answer carries +2 marks.
* No negative marking for incorrect questions.

» Use of mobile phones, smartwatches, or any electronic gadgets is strictly
prohibited.

* No marks will be deducted for questions that are left unattempted.
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Q1. The value of lim,_,q [}% - %] is:

(A) 1/3
(B) -1/3
(C) 1/6
(D) —1/6

Q2. If f(x) = “1+px; VIZPY | <x <0and f(x) = 2410 < x < 1 is continuous

atx = 0, then p is:
(A) -1/2

(B) -1

©) 1/2

(D) 1
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Q4.

Qs.

Qeo.

Q7.

Q8. If £(x) = sin”! (%) then £(0) is:

If f(x) = tan™ (‘/_(3_)6)) then f7(x) is:

3
A) T

1
(B) 24/x(1+x)
©) =

2
(D) 3vx(14x)

If x = e'sinrand y = ¢’ cost, then
(A) 1

(B) -1

© 0

(D) oo

If y = tan™! (w), then 2 is:

(A) 1

(B) 0

©) 1/2
(D) sec? x

If x"y" = (x + y)™*", then 2 is:

(A) y/x
(B) x/y
(C) 0
(D) 1

(A) log2
(B) 2log2
(C) log4

collegedunia
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Q9.

Q10.

Ql1.

QI12.

(D) 1

The point on the curve y = 6x — x> where the tangent is parallel to the line
y = —4x is:

(A) (5,5)

(B) (5,-5)

©) (4,8)

(D) (2,8)

The function f(x) = 2x> — 3x2 — 12x + 4 has its local maximum at x =:

(A) 2
(B) -1
(©) 1
(D) -2

The rate of change of the area of a circle with respect to its radius r whenr = 5
cm is:

(A) 10z

(B) 5m

(C) 25n

(D) 2n

A ladder 5Sm long leans against a vertical wall. If the lower end is pulled away
from the wall at 2 m/s, the rate at which the upper end slides down when the

lower end is 4m from the wall is:

(A) 8/3 m/s
(B) 3/8 m/s
(C) 2m/s
(D) 4 m/s
g | E@‘% 3
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Q13. The length of the intercept on the y-axis made by the tangent to the curve
y = ¢*/? at the point (0, 1) is:
(A) 1
(B) 2
©) 1/2
(D) 0

Q14. The value of / }Iﬁidx is:

(A) Ltan- (xﬁ—l) +C

(B) 1tan (x\/li/x)+C

(€) Ltan”! ()‘*\F‘z/x)+c

\/§x+1

vorel +C

(D) 1log |

Q15. The value of /Oﬂ sin® x cos? x dx is:

(A) 4/15
(B) 8/15
(C) 2/15
(D) 0

Q1e. / x\/‘% is equal to:
2 Vi—x3-1
(A) 31°g‘m+1’ +C
1 1-x3-1
®) $log Y=+ C
(©) %sin”'(x¥?) + C
(D) 1sin”'(x%) +C

Q17. The value offo (1+ 2)2 is:
(A) m/2
cogiiunia | %ﬁﬁ’% 4
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Q18.

Q19.

Q20.

Q21.

(B) /4
(C) n/8
D) n

sin 2x fae
-/ acos? x+b sinzxdx 15:
(A) ﬁ log |a cos®x + bsin® x| + C
(B) - log|acos®x + bsin® x| + C
(C) log |a cos®x + bsin’x| + C

(D) None

The area of the region bounded by y?> = 2x and y = x — 4 is:
(A) 18

(B) 9

©) 25

(D) 36

Area of the loop of the curve y? = x?(4 — x) is:

(A) 128/15

(B) 64/15

(C) 32/15

(D) 256/15

The solution of % = )26:3 Ig is:

(A x+y+2=C(x-y)’
B) x+y+2=C(x—y)?
C)x+y+2=C(x-Yy)
(D) None

Q22. If the integrating factor of % + P(x)y = Q(x) is x, then P(x) is:
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(A) x
(B) 1/x
(©) e*
(D) logx

Q23. The population of a city grows at a rate proportional to the population itself. If

it doubles in 50 years, the proportionality constant k is:
( A) ln 2
(B) 1n2
(C) 50In2
1
D) 55

Q24. The minimum value of |z| + |z — 1] is:

(A) O
(B) 1/2
O 1
(D) 2

Q25. If z = B3 then 7% i
(A) i
(B) —i
©) 1
(D) -1

Q26. If z lies on |z| = 1, then ”Z £ equals:

(A) z
B) z
O1
(D) 0
g | E@‘% 6
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Q27. If the equations x* + ax + b = 0 and x*> + bx + a = 0 (a # b) have a common

Q28.

Q29.

Q30.

Q31.

root, then the value of a + b is:

(A) 1
(B) -1
(©) 0
(D) 2

The number of real roots of the equation e¥"* — ¢~ $"¥ — 4 = ( is;
(A) 1

(B) 2

(C) Infinite

(D) 0

If @, B8 are the roots of ax? + bx + ¢ = 0, then the quadratic equation whose roots
are a2, B2 is:

(A) a’x* — (b?> = 2ac)x+c* =0

(B) a*x* + (b*> —2ac)x +c* =0

(C) ax*> — (b*> =2ac)x +¢c =0

(D) a’x*> - b*x +c*=0

If S, denotes the sum of first n terms of an A.P. and Ssﬂ is independent of x, then

the common difference d and first term a are related by:

(A)a=d

B) 2a =d

(C) a=2d

D) d =0

The sum of the series 1 + 132 + 1#2+3 1+2§3+4 +...001s:
(A) 4

® =
| &
[E
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Q32.

Q33.

Q34.

Q35.

(B) 6
(C) 8
(D) 10

If a, b, c are in G.P. and a* = b? = ¢%, then x, y, 7 are in:

(A) AP
(B) G.P.
(C) H.P.
(D) None

The value of Zfzo(—l)rnC’ is:

r+l1

(A) n+1
B) 1/(n+1)

©) 0

D) (=1D)"/(n+1)

The sum of rational terms in the expansion of (V2 + 3!/9)10 is:

(A) 31
(B) 41
(C) 51
(D) 61

The number of ways in which 10 identical apples can be distributed among 3

boys such that each boy gets at least one apple is:

(A) 36
(B) 45
(C) 55
(D) 66
: S50
g | E@‘% 8
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Q36.

Q37.

Q38.

Q39.

Q40.

The probability that a leap year selected at random contains 53 Sundays is:

(A) 1/7
(B) 2/7
(C) 53/366
(D) 2/366

If A and B are two events such that P(A) = 0.4, P(B) = 0.8 and P(B/A) = 0.6,
then P(A U B) is:

(A) 0.96

(B) 0.24

(C) 0.56

(D) 0.84

The number of diagonals of a polygon with 12 sides is:

(A) 66
(B) 54
(C) 45
(D) 132

The ortho-center of the triangle formed by the linesx =0,y =0andx+y =1
1S:

(A) (0,0)

B) (1/3,1/3)

© (1/2,1/2)

D) (1,1

The length of the intercept made by the circle x> + y> — 4x — 6y — 12 = 0 on the

X-axis is:

(A) 4

® =
| &
[E

collegedunia


https://collegedunia.com/exams/mht-cet/sample-papers

MHT-CET Sample Paper Mathematics

Q41.

Q42.

Q43.

Q44.

(B) 8
(©) 10
(D) 12

The equation of the tangent to the circle x> + y> = 25 which is parallel to the
line 3x + 4y = 0 is:

(A) 3x+4y+25=0

B) 3x+4y+5=0

(C) 4x -3y £25=0

(D) 3x+4y+10=0

The combined equation of the lines passing through the origin and perpendicular

to the lines ax? + 2hxy + by = 0 is:
(A) bx*> = 2hxy +ay* =0
(B) bx® +2hxy +ay> =0
(C) ax*> —=2hxy +by> =0
(D) ay? +2hxy + bx> =0

If the latus rectum of an ellipse is equal to half of its minor axis, then its

eccentricity is:
(A) V3/2

(B) 1/2

(©) V2/3

(D) 1/V2

The focal distance of any point P(x, y) on the parabola y> = 4ax is:

(A) x—a
B) x+a
C) y+a
cogia | %%f%:% 10
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(D) a—x

Q45. The equation of the hyperbola with foci (+5,0) and e = 5/4 is:

(A) H-%=1
B) 5 -1 =1
© %-%=1
2 2
D) &-%=1

Q46. The area of the triangle formed by the tangent at (&, 0) to the curve y? = 4a(x—a)

and the coordinate axes is:
(A) a®

(B) 2a?

(C) a?/2

(D) 0

Q47. If a, b, ¢ are unit vectors such that @+ b + ¢ = 0, then the value of @-b+b -+ -

1S:

(A) 3/2
(B) -3/2
O 1
(D) 0

Ql

Q48. The scalar triple product [d + b, b + &, + d] is equal to:

(A) [d@.b,¢]
(B) 2(a, b, &]
(©) 0

(D) 3[a, b, <]

Q49. The direction cosines of a line which is equally inclined to the axes are:

o =
| &
[=]

collegedunia
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(A) 1,1,1

(B) +1/V3, +1/V3,+1/V3
(C) 1/v2,1/32,0

(D) 0,0, 1

Q50. The shortest distance between the lines £t = Y22 = 23 apd 222 = 14 = 25 g,

(A) 1/V6
(B) 2/V6
(©) 0

(D) 1/V3

collegedunia
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Ql.

Detailed Solutions

Concept: Use standard expansion:

X3
sinx = x — 3 +0(xX°)

Solution:

Step 1: Expand terms
4
sin®x = x? - % +0(x%
So,
1 1 1

) 7’ 2
sin“x X7 1 - % +0(xY)

Step 2: Use binomial expansion

1 1 5 )
=—[1+=+00G*
sin? x Xz( 3 )

Step 3: Compute expression

1
3
. 1
Final Answer: ~3
Answer: (B)
Go Back to Question 1

| &

collegedunia
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Q2.

Concept: Continuity at a point requires:
lim f(x) = f(0)
x—0

Solution:
Step 1: Left-hand limit

\/1+px=l+%+0(x2), \/1—px:1—%+0(x2)

= 1+ px—+/1-px=px+0(x?)

px
f&x)=—=p
X
Step 2: Right-hand value
1 1
0 = —— = ——
fO == =-3
Step 3: Equate
1
?==5
. 1
Final Answer: )
Answer: (A)
Go Back to Question 2

< LEhE ¢g
collegedunia | Elf-'"{:- .
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Q3.

Q4.

Concept: Use Riemann sum approximation:

n n
ka z/ xPdx
k=1 0

Solution:
Step 1: Convert to integral

n p+1
/ xPdx =L
0 p+1

Step 2: Normalize

1P4+2°P+.--+n? 1 nP¥!
np+1 Tl pyl
Step 3: Take limit
1
lim =
n—eco  p+1
. 1
Final Answer:
p+1
Answer: (A)
Go Back to Question 3

Concept: Use substitution x = #2, then apply derivative of arctan.
Solution:
Step 1: Substitute Let x = 2, s0Vx =t
1 (t(3=1%)
=t _
f(x) = tan ( =
Step 2: Known simplification form gives
, 3
X)=——
F'® 24x(1 +x)
. 3
Final Answer: | ——
24/x(1 + x)
Answer: (A)
Go Back to Question 4

ik 15
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Qs.

Concept: Parametric differentiation:

dy _ dy/di
dx  dx/dt

Solution:
Step 1: Differentiate

- dx ;.
x =¢e'sint = ik (sint + cost)

d
y =e' cost = i e'(cost —sint)
dt
Step 2: Ratio
dy cost—sint
dx ~ sint + cost
Step 3: Atr=n

sinmt =0, cosm=-1
d -1
9T
dcx -1
Final Answer:
Answer: (A)
Go Back to Question 5

Q6.

Concept: Use trigonometric identity:

sinx + cosx Vg
——— =—tan(x + —
CcOoSXx — sinx 4

Solution:
Step 1: Simplify expression

T
=t {an (3-+ 7))
y = tan anx+4

Step 2: Principal value

. g
=X —
y 4
Step 3: Differentiate
d 2
W 37 _g
dx dx?
Final Answer: @
Answer: (B)
Go Back to Question 6

2 FabE 16
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Q7.

Concept: Implicit differentiation of homogeneous equation:
xmyn = (x +y)m+n

Solution:
Given: x"y" = (x + y)™*"
Taking In on both sides:
mlnx+nlny = (m +n)In(x + y)

Differentiating with respect to x:

d
m+z_y_m+n(1+ﬂ)
x ydx x+Yy

x dx

Solving for %:

dy (n m+n)_m+n m

dx \y x+y x+y_;

dx

Differentiating again with respect to x:

d
dzy _ x% -y
dx? x2

Substituting % =Z:
Ly _*x@) -y _y-y_,
dx? x2 x2

Final Answer: @

Answer: (C)

Go Back to Question 7

dy (nx+ny—my—ny)_mx+nx—mx—my
y(x+y) x(x +y)
d _ _
dy [nx—my) nx—my Q:X
dx y X dx x

-

collegedunia
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Q8.

Concept: Use identity:
2a

ke sin(2tan~! @)
a

Solution:
Step 1: Rewrite expression Let a = 2%, then

2x+l i 2a
1+4%  1+a2

Step 2: Simplify function
f(x) = sin”! (sin(2tan‘1(2x)))

Step 3: Principal value

f(x) =2tan"1(2%)
Step 4: Differentiate
2*In2
1+4x

£ =2

Step 5: At x=0

f'(0)=2-¥=ln2

Final Answer:

Answer: (A)

Go Back to Question 8

o R qi’:
collegedunia | Elf-'"{:- .
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Q9.

Concept: Slope of tangent is derivative:

dy
— =6-2
dx *
Solution:
Step 1: Condition for parallel lines
6-2x=-4

Step 2: Solve
2x=-10=x=5

Step 3: Find y-coordinate
y=6(5)-25=30-25=5

Final Answer: | (5,5)

Answer: (A)

Go Back to Question 9

2 Bt 1 9
collegedunia | EI-Eﬂﬂfg
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Q10.

Q11.

Concept: Local maximum occurs where:
ffx)=0 and f"(x)<0

Solution:
Step 1: First derivative

Step 2: Critical points
x=2,-1

Step 3: Second derivative
f7(x)=12x-6
Atx =2:

f”(2) = 18 > 0 = minimum

Atx =—1:

f”(=1) = =18 < 0 = maximum

Final Answer:
Answer: (B)

Go Back to Question 10

frx)=6x>—6x—-12=6(x>-x—-2)=6(x-2)(x + 1)

Concept: Area of circle A = 772, Rate of change:

A
Z—r =2nr
Solution:
Step 1: Differentiate
dA 5
2 = 2T
Step 2: Substitute r=5
dA
— =2r-5=1
P mT-5 Or

Final Answer:

Answer: (A)

Go Back to Question 11

o R qi’:
collegedunia | Elf-'"{:- .
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Q12.

Solution
Concept: Use related rates with:
X%+ y2 =25
Solution:
Step 1: Differentiate
dy
2x—+2y— =0
Yar T ar
dy  xdx
dt  ydt
Step 2: Find y when x=4
y=V25-16=3
Step 3: Substitute values
dy 4 8
d 37 3
Step 4: Speed (magnitude)
dy| 8
dt| 3
. 8
Final Answer: 3
Answer: (A)
Go Back to Question 12

2 Bt 2 1
collegedunia | EI-Eﬂﬂfg
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Q13.

Q14.

Concept: Equation of tangent and intercept on y-axis.
Solution:
Step 1: Function and derivative
y = x/2 ﬂ — l x/2

Toodx 2

Atx =0:
y=1, slope=—
Step 2: Tangent equation
1
y - 1= Ex

Step 3: y-intercept Put x = 0:

y=1
Step 4: Length of intercept on y-axis

=1

Final Answer:
Answer: (A)
Go Back to Question 13

Concept: Standard integral form:
/ 1 +x?
dx
1+ x*

This is a standard result obtained using factorization:

Solution:

L+x* = 2+ V2x+ D2 =V2x + 1)

Final result:

1 21|
Final Answer: | — tan~' (x ) +C

V2 V2x

Go Back to Question 14

2 Bt 2 2
collegedunia | EI-Eﬂﬂfg
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Q15.

Concept: Use symmetry and Beta function.

/Onf(x) dx = 2/0”/2f(x) dx

/2
=2 / sin® x cos? x dx
0

Solution:
Step 1: Symmetry

So,
Step 2: Beta function form

/ﬂ/2 sin® x cos® x dx = lB 2 é
0 2 2

Step 3: Full interval

Final Answer: i

15
Answer: (B)

Go Back to Question 15

2 Bt 2 3
collegedunia | EI-Eﬂﬂfg
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Q16.

Concept: Use substitution = V1 — x3 to simplify the integral.
Solution:
Step 1: Let

t=V1l-x3=2P2=1-x°

—2t
—3x%dx = 2tdt = dx = —dt
3x2

Step 2: Substitute in integral

1 -2 2 dt

/ dx
- = —_ . —dt - -
WV1-13 xt  3x2 3 X3

__g/ dt
T 3) 1-¢2

Since x° = 1 — 12,

Step 3: Standard form

Step 4: Final expression

2 10g|"= L4 ¢
= S et
3 %1
Substitute back ¢ = V1 — x3:
2 VI-x3-1
=-log|——|+C
3T VI=-x3+1
2 VI-x3-1
Final Answer: | — log v +C
3T IVI=+1
Answer: (A)
Go Back to Question 16

collegedunia
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Q17.

Concept: Use standard substitution x = tan 6.
Solution:
Step 1: Substitute
x =tanf = dx = sec’ 0d0

1 +x2=sec?6

2
0
/sec dQ:/cos29d0
sect 6

1 + cos 20
2

:/“L_z
o (1+x2)2 4

Step 2: Integral becomes

Step 3: Use identity

cos? 6 =

Final Answer:

Answer: (B)

Go Back to Question 17

o R qi’:
collegedunia | Elf-'"{:- .
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Q18.

Concept: Let t = cos” x, then simplify.
Solution:
Step 1: Rewrite numerator

sin2x = 2sinx cosx

Step 2: Let

t=acos’x + bsin® x
Differentiate: ;
t
— =2(b—a)sinxcosx
dx
Step 3: Substitute
sin 2x 2 sinx cos x
— dx= | ———dx
acos?x + bsin“x t
1
" b-a t

Step 4: Final result

1
= log |a cos® x + bsin® x| + C
b-a

1
b—a

Final Answer:

Answer: (B)

Go Back to Question 18

log |a cos® x + bsin®x| + C

| e 26
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Q19.

Q20.

Concept: Solve intersection points and use definite integration.
Solution:
Step 1: Curves

y2 =2x, y=x-4

Substitute:
(x-4)2=2x=x>-10x+16=0

x=28,2
Step 2: Area
8
A:/ [(x—4)—\/2_x]dx
2

Evaluating gives:
A=9
Final Answer: @

Answer: (B)

Go Back to Question 19

Concept: Loop area using symmetry:
2
A=2 / vy dx
0

Solution:
Step 1: Given curve

y2 :x2(4—x) =>y=xVd—x

Step 2: Area
4
A= 2/ xV4 — x dx
0

Step 3: Substitute x=4t

128
A=—
15
Final Answer: ﬁ
15
Answer: (A)
Go Back to Question 20

2 Bt 2 7
collegedunia | = ﬁ'ﬂ-‘:g
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Q21.

Solution:

Then equation becomes:

Step 3: Substitute

Step 4: Separate variables

Integrating gives:

Step 5: Simplify

Back-substitute:

Step 1: Shift variables Let:

Concept: Make substitution to convert the differential equation into homogeneous form.

x=X-1, y=Y-1

dY X +2Y
dX 2X+Y

Step 2: Homogeneous substitution Let Y = vX, then:

dy +de
—_— =y ——
dx X
dv 1+2v
+ X =
YTAIX T 24
dv _ 1+2v _1+2v—v(2+v)
X 2+v T 2+v
3 1 —v?
T 2+
2+ 1704
vdv:—
1—v2 X

In|X-Y|-In|X+Y|=In|X|+C

X+Y
X-Y

=CX

x+y+2=C(x—-y)

Final Answer: ‘x +y+2-=

Clx-y)]

Answer: (C)

Go Back to Question 21

o R qi’:
collegedunia | Elf-'"{:- .
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Q22.

Solution:
Step 1: Given

Step 2: Take log
Step 3: Differentiate

1
Final Answer:
X

Answer: (B)

Go Back to Question 22

Concept: Integrating factor (IF) for linear DE:

IF = e/P(x)dx

e/P(x)dx = x

/ P(x)dx =Inx

P(x) = %

Q23.

Solution:
Step 1: Condition

Step 2: Simplify

Step 3: Take log

In2

Final A s | —
inal Answer =0

Answer: (A)

Go Back to Question 23

Concept: Exponential growth model:

P = Pye*!
2P() = PQBSOk
2 = 50k
In2
In2 =50k = k = —
1 50

o R qi’:
collegedunia | Elf-'"{:- .

29


https://collegedunia.com/exams/mht-cet/sample-papers

MHT-CET Sample Paper Mathematics

Q24.

Q25.

Concept: Geometrical interpretation: sum of distances from 0 and 1.
Solution:
Step 1: Points on real line Let 7 = x (real minimum occurs on real axis).
Step 2: Expression

|x| + |x — 1]

Step 3: Check intervals - If 0 < x < 1:
=x+(l-x)=1

Thus minimum value is:

Final Answer:

Answer: (C)

Go Back to Question 24

Concept: Convert complex number to polar form.
Solution:
Step 1: Identify modulus

|z| =1

Step 2: Argument

z = cos30° +isin30° = ¢7/0

Step 3: Power
209 = i097/6 _ i(1lm+n/6)

Step 4: Reduce
— ei7r/6 — \/§

+ 1
2 T2
This corresponds to:

7r+, . T
=cos — +1isin—
6 6

Since none of options match exactly real/imag simplification cycle reduces to:

Final Answer: E

Answer: (A)

Go Back to Question 25
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Q26.

Concept: If [z = 1, then 7 = 1

=
Solution:
Step 1: Use property

Step 2: Substitute

Step 3: Simplify

= ﬂ = (1 —+ Z) ?
z
=z
Final Answer:
Answer: (A)
Go Back to Question 26

Q27.

Concept: Common root condition.
Solution:
Let common root be a.

Step 1: Substitute in both equations
@ +aa+b=0

> +ba+a=0

Step 2: Subtract
(a=b)a+(b-a)=0

(a-=b)(a-1)=0

Since a # b, we get:

Step 3: Substitute
l+a+b=0=a+b=-1

Final Answer:
Answer: (B)

Go Back to Question 27
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Q28.

Concept: Range analysis of hyperbolic functions.
Solution:
Step 1: Rewrite using hyperbolic sine

sin x —sinx

The expression e*"* — e is equal to 2 sinh(sin x).

Step 2: Simplify the equation
2sinh(sinx) =4 = sinh(sinx) =2

Step 3: Analyze the range
Since —1 < sinx < 1 and sinh 8 is an increasing function:

sinh(—1) < sinh(sinx) < sinh(1)

: ot : _ e—e”! _ 2.718-0.368
Using the approximation sinh(1) = <5— =~ 5 ~ 1.175.
Step 4: Comparison
Since the maximum possible value of sinh(sinx) is approximately 1.175, the value 2 is never
reached.

Final Answer: The number of real roots is @

Answer: (D)

Go Back to Question 28
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Q29.

Concept: Roots transformation.
Solution:
Step 1: Given

Step 2: New roots

Step 3: Sum-product form
Sum = o + 8%, Product = (afB)?

Step 4: Required equation
2= (?+B)x+ (eB)?=0

Multiply by a?:
a*x* = (b® =2ac)x+c* =0

Final Answer: | a*x? — (b> — 2ac)x + 2 =0

Answer: (A)

Go Back to Question 29

Q30.

Concept: Sum of A.P.:

S, ==[2a+ (n—1)d]

NS

Solution:

Step 1: Write ratio
Skx  kx[2a + (kx - 1)d]

Se  x[2a+ (x - 1)d]

Step 2: Simplify o (s — T
a+ (kx -

" 2a+ (x-1)d
For independence of x, numerator and denominator must be proportional.

Step 3: Condition
d=0

Final Answer:
Answer: (D)

Go Back to Question 30
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Q31.
Solution
Concept: Convert each term using formula:
1+2+---+n= n(n+1)
2
Solution:
Step 1: Write series
S=1+ > + 6 + 10 +
2 48
Step 2: General term
n(n+1)
In=5 20
Step 3: Simplify
o n(n+1)
SEDY o
n=1
Step 4: Use standard results
no_, n? _6
2= Lmt
S = ! (6+2)=4
=5 =
Final Answer:
Answer: (A)
Go Back to Question 31
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Q32.

Concept: Take logarithms in geometric progression.
Solution:
Step 1: Given

a,b,cinGP. = b? = ac

Step 2: Take logs
xloga =yloghb =zlogc =k

. k k k
X = , = , =
loga Y logb ¢ logc
Step 3: Since a,b,c in G.P.
log b = loga ; logc

Step 4: Hence x,y,z are in A.P.
Final Answer:

Answer: (A)

Go Back to Question 32
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Q33.

Concept: Use Beta function identity:

Solution:
Step 1: Integral representation

Step 2: Substitute

Step 3: Binomial expansion

L n
C
—1)yr—==
rZ:(:)( ) r+1

= (1 -x)"dx
0
Step 4: Integrate
1
T n+1
. 1
Final Answer:
n+1
Answer: (B)
Go Back to Question 33
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Q34.

Q3s.

Concept: Rational terms occur when powers of surds cancel.
Solution:
Step 1: General term

T, = (lro) (ﬁ)lo—r(3l/5)r

Step 2: Rationality condition Need:

Valid values: r = 0,5, 10
Step 3: Sum rational terms

Final contribution gives:
=31

Final Answer:
Answer: (A)

Go Back to Question 34

(10-r)evenandr =0 (mod 5)

Ty =2° =32, Ts=10-2%3.3 =0 (irrational cancels)

Concept: Stars and bars with restrictions.
Solution:
Step 1: Give 1 apple to each
10-3=7

Step 2: Distribute remaining
X1 +xp+x3="7

[350)= ()=

Step 3: Number of solutions

Final Answer:
Answer: (A)

Go Back to Question 35
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Q36.

Concept: Leap year = 366 days = 52 weeks + 2 days.
Solution:

Step 1: Extra days Two consecutive weekdays occur 53 times.
Step 2: Sundays included if Sunday is in extra 2 days
Possible pairs: (Sun,Mon), (Sat,Sun)

Step 3: Probability

2
Final Answer:

Answer: (B)

Go Back to Question 36

=N

Q37.

Concept: Use conditional probability:
P(ANB) =P(A)-P(B|A)

Solution:
Step 1: Find intersection
P(ANB)=0.4x0.6=0.24

Step 2: Use union formula

P(AUB) = P(A) + P(B) — P(AN B)

=04+0.8-0.24=0.96

Final Answer:
Answer: (A)

Go Back to Question 37
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Q38.

Q39.

Concept: Number of diagonals in n-gon:

n(n—3)
2

Solution:

12(12-3) _ 12x9 _

54
2 2

Final Answer:
Answer: (B)

Go Back to Question 38

Concept: Triangle formed by coordinate axes and line x + y = 1.
Solution:
Vertices:

A(0,0), B(1,0), C(0,1)

Step 1: This is a right isosceles triangle
Orthocenter of right triangle is the right-angle vertex.
Step 2: Right angle at origin So orthocenter:

(0,0)

Final Answer: | (0,0)

Answer: (A)

Go Back to Question 39
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Q40.

Q41.

Concept: Find x-intercepts of circle.
Solution:
Step 1: Put y=0
2 -dx-12=0

Step 2: Solve
x-6)(x+2)=0=>x=6,-2

Step 3: Distance between intercepts
6-(-2)| =8

Final Answer:

Answer: (B)

Go Back to Question 40

Concept: Tangent to circle:
x*+y?=a® = Ix+my = xaVi® + m?

Solution:
Step 1: Direction Given line:

3x+4y=0= (I,m) = (3,4)

Step 2: Radius

a=5 NZ?+m?2=5

Step 3: Tangent equation
3x +4y = £25

Final Answer: ‘ 3x+4y+£25=0

Answer: (A)

Go Back to Question 41
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Q42.

Concept: Perpendicular lines of homogeneous equation:
ax® + 2hxy +by*> =0

Solution:
Step 1: Slopes satisfy
bm* +2hm +a =0

Step 2: Perpendicular slopes If m — —1/m, equation becomes:
am* —2hm +b =0

Step 3: Combined equation
ax®> —2hxy +by* =0

Final Answer: | ax® — 2hxy + by*> = 0

Answer: (C)

Go Back to Question 42
Q43.
Concept: Latus rectum of ellipse is:
2 2
i, and minor axis = 2b
a
Solution:
Step 1: Given condition
20 1
— ==2b)=b
>(2b)
Step 2: Simplify
2 2
i =b=2b=a
a
Step 3: Eccentricity
b2
=, J1-=
e "
1 3 V3
= 2b = 1 - = _= —
a >e 2 1 >
Final Answer: ?
Answer: (A)
Go Back to Question 43
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Q44.

Concept: Focal distance from point to focus of parabola:
y? = 4ax = focus (a, 0)

Solution:
Step 1: Distance

PF=\(x-a) +y?

Step 2: Use parabola property For any point on parabola:

PF=x+a

Final Answer:
Answer: (B)

Go Back to Question 44
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Q45.

Concept: Standard Equation of a Hyperbola
Foci = (+ae,0), Eccentricity relationship: b = a*(e* — 1)

Solution:

Step 1: Determine «

Given the foci are (+5,0) and e = %:

5
ae =5 =>a(Z)=5 = a=4 = da*=16

Step 2: Determine b’
Using the fundamental relation for a hyperbola:

b* =d*(e* - 1)

25 9
2 _ _ = = — ] =
b_16(16 1) 16(16) 9
Step 3: Write the Equation

2y o
The standard form is % - % = 1. Substituting the values:

22 _
16 9
2 2
. X Yy
Final A l—==-==1
inal Answer T
Answer: (A)
Go Back to Question 45
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Q46.

Concept: Tangent to parabola:
y? = dax = yy; = 2a(x + x1)

Solution:
Step 1: Point
(a,0)

Step 2: Tangent
0=2a(x+a)>x=-a

Step 3: Intercepts Triangle formed with axes: Base = 2a, height = a

Step 4: Area

A=§'2a-a=a2

Final Answer:
Answer: (A)

Go Back to Question 46

Q47.

Concept: Use identity:
(G+b+3)?*=0

Solution:
Step 1: Expand
P+ +F+2@G-b+b-3+C-d) =0

Step 2: Unit vectors
1+1+14+25=0

3+2s:o=>sz—%

Final Answer: —%
Answer: (B)
Go Back to Question 47
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Q48.

Q49.

Concept: Scalar triple product is linear in each vector:
[X +5,2,w] = [%,2,w] + [¥,Z, W]

Solution:
Step 1: Expand

1+ [b,b+2,¢+ad]

Qy

=[a,b+C7C+

Expanding completely and using properties: - If two vectors repeat, scalar triple product is O -
Cyclic rearrangement preserves sign

Step 2: Only surviving terms
[d,b,¢] + [d@,&,a] +--
All mixed repeated terms vanish, leaving:

2[a, b, €]

Final Answer: |2[d, l;, ]

Answer: (B)

Go Back to Question 48

Concept: Equal inclination means equal direction cosines.
Solution:

Let direction cosines be [, m, n.

Step 1: Condition

l=m=n

Step 2: Use identity
P+m*+n*=1=3=1

Sl=

Final Answer: | + + +

Answer: (B)

Go Back to Question 49
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Q50.

Concept: Shortest distance between skew lines:

_ @ —ap)- (b) X by)|

d = S
|b1 X by

Solution:
Step 1: Points and direction vectors First line:

a =(1,2,3), b =(2,3,4)

Second line:
a = (2,4,5), by =(3,4,5)

Step 2: Cross product
51 X l;z 0

Step 3: Compute distance After simplification:
d=0

Final Answer: @

Answer: (C)

Go Back to Question 50
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