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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.

Q1. The value of lim𝑥→0

[
1
𝑥2 − 1

sin2 𝑥

]
is:

(A) 1/3

(B) −1/3

(C) 1/6

(D) −1/6

Q2. If 𝑓 (𝑥) =
√

1+𝑝𝑥−
√

1−𝑝𝑥
𝑥

, −1 ≤ 𝑥 < 0 and 𝑓 (𝑥) = 2𝑥+1
𝑥−2 , 0 ≤ 𝑥 ≤ 1 is continuous

at 𝑥 = 0, then 𝑝 is:

(A) −1/2

(B) −1

(C) 1/2

(D) 1

Q3. The value of lim𝑛→∞
1𝑝+2𝑝+···+𝑛𝑝

𝑛𝑝+1 is:

(A) 1
𝑝+1

(B) 1
𝑝−1

(C) 1
𝑝

(D) 1
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Q4. If 𝑓 (𝑥) = tan−1
(√

𝑥(3−𝑥)
1−3𝑥

)
, then 𝑓 ′(𝑥) is:

(A) 3
2
√
𝑥(1+𝑥)

(B) 1
2
√
𝑥(1+𝑥)

(C) 3
1+𝑥

(D) 2
3
√
𝑥(1+𝑥)

Q5. If 𝑥 = 𝑒𝑡 sin 𝑡 and 𝑦 = 𝑒𝑡 cos 𝑡, then 𝑑𝑦

𝑑𝑥
at 𝑡 = 𝜋 is:

(A) 1

(B) −1

(C) 0

(D) ∞

Q6. If 𝑦 = tan−1
(

sin 𝑥+cos 𝑥
cos 𝑥−sin 𝑥

)
, then 𝑑2𝑦

𝑑𝑥2 is:

(A) 1

(B) 0

(C) 1/2

(D) sec2 𝑥

Q7. If 𝑥𝑚𝑦𝑛 = (𝑥 + 𝑦)𝑚+𝑛, then 𝑑2𝑦
𝑑𝑥2 is:

(A) 𝑦/𝑥

(B) 𝑥/𝑦

(C) 0

(D) 1

Q8. If 𝑓 (𝑥) = sin−1
(

2𝑥+1

1+4𝑥

)
, then 𝑓 ′(0) is:

(A) log 2

(B) 2 log 2

(C) log 4
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(D) 1

Q9. The point on the curve 𝑦 = 6𝑥 − 𝑥2 where the tangent is parallel to the line
𝑦 = −4𝑥 is:

(A) (5, 5)

(B) (5,−5)

(C) (4, 8)

(D) (2, 8)

Q10. The function 𝑓 (𝑥) = 2𝑥3 − 3𝑥2 − 12𝑥 + 4 has its local maximum at 𝑥 =:

(A) 2

(B) −1

(C) 1

(D) −2

Q11. The rate of change of the area of a circle with respect to its radius 𝑟 when 𝑟 = 5
cm is:

(A) 10𝜋

(B) 5𝜋

(C) 25𝜋

(D) 2𝜋

Q12. A ladder 5m 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) 2 m/s

(D) 4 m/s
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Q13. The length of the intercept on the 𝑦-axis made by the tangent to the curve
𝑦 = 𝑒𝑥/2 at the point (0, 1) is:

(A) 1

(B) 2

(C) 1/2

(D) 0

Q14. The value of
∫ 1+𝑥2

1+𝑥4𝑑𝑥 is:

(A) 1√
2

tan−1
(
𝑥2−1√

2𝑥

)
+ 𝐶

(B) 1√
2

tan−1
(
𝑥−1/𝑥√

2

)
+ 𝐶

(C) 1√
2

tan−1
(
𝑥+1/𝑥√

2

)
+ 𝐶

(D) 1
2 log

���𝑥2−
√

2𝑥+1
𝑥2+

√
2𝑥+1

��� + 𝐶

Q15. The value of
∫ 𝜋

0 sin3 𝑥 cos2 𝑥 𝑑𝑥 is:

(A) 4/15

(B) 8/15

(C) 2/15

(D) 0

Q16.
∫

𝑑𝑥

𝑥
√

1−𝑥3 is equal to:

(A) 2
3 log

���√1−𝑥3−1√
1−𝑥3+1

��� + 𝐶

(B) 1
3 log

���√1−𝑥3−1√
1−𝑥3+1

��� + 𝐶

(C) 2
3 sin−1(𝑥3/2) + 𝐶

(D) 1
3 sin−1(𝑥3) + 𝐶

Q17. The value of
∫ ∞

0
𝑑𝑥

(1+𝑥2)2 is:

(A) 𝜋/2
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(B) 𝜋/4

(C) 𝜋/8

(D) 𝜋

Q18.
∫ sin 2𝑥

𝑎 cos2 𝑥+𝑏 sin2 𝑥
𝑑𝑥 is:

(A) 1
𝑏−𝑎 log |𝑎 cos2 𝑥 + 𝑏 sin2 𝑥 | + 𝐶

(B) 1
𝑎−𝑏 log |𝑎 cos2 𝑥 + 𝑏 sin2 𝑥 | + 𝐶

(C) log |𝑎 cos2 𝑥 + 𝑏 sin2 𝑥 | + 𝐶

(D) None

Q19. The area of the region bounded by 𝑦2 = 2𝑥 and 𝑦 = 𝑥 − 4 is:

(A) 18

(B) 9

(C) 25

(D) 36

Q20. Area of the loop of the curve 𝑦2 = 𝑥2(4 − 𝑥) is:

(A) 128/15

(B) 64/15

(C) 32/15

(D) 256/15

Q21. The solution of 𝑑𝑦

𝑑𝑥
=

𝑥+2𝑦+3
2𝑥+𝑦+3 is:

(A) 𝑥 + 𝑦 + 2 = 𝐶 (𝑥 − 𝑦)3

(B) 𝑥 + 𝑦 + 2 = 𝐶 (𝑥 − 𝑦)2

(C) 𝑥 + 𝑦 + 2 = 𝐶 (𝑥 − 𝑦)

(D) None

Q22. If the integrating factor of 𝑑𝑦

𝑑𝑥
+ 𝑃(𝑥)𝑦 = 𝑄(𝑥) is 𝑥, then 𝑃(𝑥) is:
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(A) 𝑥

(B) 1/𝑥

(C) 𝑒𝑥

(D) log 𝑥

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
50

(B) 50
ln 2

(C) 50 ln 2

(D) 1
50

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

(A) 0

(B) 1/2

(C) 1

(D) 2

Q25. If 𝑧 =
√

3+𝑖
2 , then 𝑧69 is:

(A) 𝑖

(B) −𝑖

(C) 1

(D) −1

Q26. If 𝑧 lies on |𝑧 | = 1, then 1+𝑧
1+𝑧 equals:

(A) 𝑧

(B) 𝑧

(C) 1

(D) 0
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Q27. If the equations 𝑥2 + 𝑎𝑥 + 𝑏 = 0 and 𝑥2 + 𝑏𝑥 + 𝑎 = 0 (𝑎 ≠ 𝑏) have a common
root, then the value of 𝑎 + 𝑏 is:

(A) 1

(B) −1

(C) 0

(D) 2

Q28. The number of real roots of the equation 𝑒sin 𝑥 − 𝑒− sin 𝑥 − 4 = 0 is:

(A) 1

(B) 2

(C) Infinite

(D) 0

Q29. If 𝛼, 𝛽 are the roots of 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0, then the quadratic equation whose roots
are 𝛼2, 𝛽2 is:

(A) 𝑎2𝑥2 − (𝑏2 − 2𝑎𝑐)𝑥 + 𝑐2 = 0

(B) 𝑎2𝑥2 + (𝑏2 − 2𝑎𝑐)𝑥 + 𝑐2 = 0

(C) 𝑎𝑥2 − (𝑏2 − 2𝑎𝑐)𝑥 + 𝑐 = 0

(D) 𝑎2𝑥2 − 𝑏2𝑥 + 𝑐2 = 0

Q30. If 𝑆𝑛 denotes the sum of first 𝑛 terms of an A.P. and 𝑆𝑘𝑥
𝑆𝑥

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

Q31. The sum of the series 1 + 1+2
2 + 1+2+3

4 + 1+2+3+4
8 + . . .∞ is:

(A) 4
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(B) 6

(C) 8

(D) 10

Q32. If 𝑎, 𝑏, 𝑐 are in G.P. and 𝑎𝑥 = 𝑏𝑦 = 𝑐𝑧, then 𝑥, 𝑦, 𝑧 are in:

(A) A.P.

(B) G.P.

(C) H.P.

(D) None

Q33. The value of
∑𝑛

𝑟=0(−1)𝑟
𝑛𝐶𝑟

𝑟+1 is:

(A) 𝑛 + 1

(B) 1/(𝑛 + 1)

(C) 0

(D) (−1)𝑛/(𝑛 + 1)

Q34. The sum of rational terms in the expansion of (
√

2 + 31/5)10 is:

(A) 31

(B) 41

(C) 51

(D) 61

Q35. 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
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Q36. 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

Q37. 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 ∪ 𝐵) is:

(A) 0.96

(B) 0.24

(C) 0.56

(D) 0.84

Q38. The number of diagonals of a polygon with 12 sides is:

(A) 66

(B) 54

(C) 45

(D) 132

Q39. The ortho-center of the triangle formed by the lines 𝑥 = 0, 𝑦 = 0 and 𝑥 + 𝑦 = 1
is:

(A) (0, 0)

(B) (1/3, 1/3)

(C) (1/2, 1/2)

(D) (1, 1)

Q40. The length of the intercept made by the circle 𝑥2 + 𝑦2 − 4𝑥 − 6𝑦 − 12 = 0 on the
𝑥-axis is:

(A) 4

| 9

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


MHT-CET Sample Paper Mathematics

(B) 8

(C) 10

(D) 12

Q41. The equation of the tangent to the circle 𝑥2 + 𝑦2 = 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

Q42. The combined equation of the lines passing through the origin and perpendicular
to the lines 𝑎𝑥2 + 2ℎ𝑥𝑦 + 𝑏𝑦2 = 0 is:

(A) 𝑏𝑥2 − 2ℎ𝑥𝑦 + 𝑎𝑦2 = 0

(B) 𝑏𝑥2 + 2ℎ𝑥𝑦 + 𝑎𝑦2 = 0

(C) 𝑎𝑥2 − 2ℎ𝑥𝑦 + 𝑏𝑦2 = 0

(D) 𝑎𝑦2 + 2ℎ𝑥𝑦 + 𝑏𝑥2 = 0

Q43. If the latus rectum of an ellipse is equal to half of its minor axis, then its
eccentricity is:

(A)
√

3/2

(B) 1/2

(C)
√

2/3

(D) 1/
√

2

Q44. The focal distance of any point 𝑃(𝑥, 𝑦) on the parabola 𝑦2 = 4𝑎𝑥 is:

(A) 𝑥 − 𝑎

(B) 𝑥 + 𝑎

(C) 𝑦 + 𝑎
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(D) 𝑎 − 𝑥

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

(A) 𝑥2

16 −
𝑦2

9 = 1

(B) 𝑥2

9 − 𝑦2

16 = 1

(C) 𝑥2

25 −
𝑦2

16 = 1

(D) 𝑥2

16 −
𝑦2

25 = 1

Q46. The area of the triangle formed by the tangent at (𝑎, 0) to the curve 𝑦2 = 4𝑎(𝑥−𝑎)
and the coordinate axes is:

(A) 𝑎2

(B) 2𝑎2

(C) 𝑎2/2

(D) 0

Q47. If ®𝑎, ®𝑏, ®𝑐 are unit vectors such that ®𝑎+ ®𝑏+ ®𝑐 = 0, then the value of ®𝑎 · ®𝑏+ ®𝑏 · ®𝑐+ ®𝑐 · ®𝑎
is:

(A) 3/2

(B) −3/2

(C) 1

(D) 0

Q48. The scalar triple product [ ®𝑎 + ®𝑏, ®𝑏 + ®𝑐, ®𝑐 + ®𝑎] is equal to:

(A) [ ®𝑎, ®𝑏, ®𝑐]

(B) 2[ ®𝑎, ®𝑏, ®𝑐]

(C) 0

(D) 3[ ®𝑎, ®𝑏, ®𝑐]

Q49. The direction cosines of a line which is equally inclined to the axes are:
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(A) 1, 1, 1

(B) ±1/
√

3,±1/
√

3,±1/
√

3

(C) 1/
√

2, 1/
√

2, 0

(D) 0, 0, 1

Q50. The shortest distance between the lines 𝑥−1
2 =

𝑦−2
3 = 𝑧−3

4 and 𝑥−2
3 =

𝑦−4
4 = 𝑧−5

5 is:

(A) 1/
√

6

(B) 2/
√

6

(C) 0

(D) 1/
√

3
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Detailed Solutions

Q1.

Solution
Concept: Use standard expansion:

sin 𝑥 = 𝑥 − 𝑥3

6
+𝑂 (𝑥5)

Solution:
Step 1: Expand terms

sin2 𝑥 = 𝑥2 − 𝑥4

3
+𝑂 (𝑥6)

So,
1

sin2 𝑥
=

1
𝑥2 · 1

1 − 𝑥2

3 +𝑂 (𝑥4)

Step 2: Use binomial expansion

1
sin2 𝑥

=
1
𝑥2

(
1 + 𝑥2

3
+𝑂 (𝑥4)

)
Step 3: Compute expression

1
𝑥2 − 1

sin2 𝑥
=

1
𝑥2 − 1

𝑥2

(
1 + 𝑥2

3

)

= −1
3

Final Answer: −1
3

Answer: (B)
Go Back to Question 1
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Q2.

Solution
Concept: Continuity at a point requires:

lim
𝑥→0−

𝑓 (𝑥) = 𝑓 (0)

Solution:
Step 1: Left-hand limit√︁

1 + 𝑝𝑥 = 1 + 𝑝𝑥

2
+𝑂 (𝑥2),

√︁
1 − 𝑝𝑥 = 1 − 𝑝𝑥

2
+𝑂 (𝑥2)

⇒
√︁

1 + 𝑝𝑥 −
√︁

1 − 𝑝𝑥 = 𝑝𝑥 +𝑂 (𝑥2)

𝑓 (𝑥) = 𝑝𝑥

𝑥
= 𝑝

Step 2: Right-hand value
𝑓 (0) = 1

−2
= −1

2
Step 3: Equate

𝑝 = −1
2

Final Answer: −1
2

Answer: (A)
Go Back to Question 2
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Q3.

Solution
Concept: Use Riemann sum approximation:

𝑛∑︁
𝑘=1

𝑘 𝑝 ≈
∫ 𝑛

0
𝑥𝑝𝑑𝑥

Solution:
Step 1: Convert to integral ∫ 𝑛

0
𝑥𝑝𝑑𝑥 =

𝑛𝑝+1

𝑝 + 1

Step 2: Normalize
1𝑝 + 2𝑝 + · · · + 𝑛𝑝

𝑛𝑝+1 ≈ 1
𝑛𝑝+1 · 𝑛

𝑝+1

𝑝 + 1

Step 3: Take limit
lim
𝑛→∞

=
1

𝑝 + 1

Final Answer: 1
𝑝 + 1

Answer: (A)
Go Back to Question 3

Q4.

Solution
Concept: Use substitution 𝑥 = 𝑡2, then apply derivative of arctan.
Solution:
Step 1: Substitute Let 𝑥 = 𝑡2, so

√
𝑥 = 𝑡

𝑓 (𝑥) = tan−1
(
𝑡 (3 − 𝑡2)
1 − 3𝑡2

)
Step 2: Known simplification form gives

𝑓 ′(𝑥) = 3
2
√
𝑥(1 + 𝑥)

Final Answer: 3
2
√
𝑥(1 + 𝑥)

Answer: (A)
Go Back to Question 4
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Q5.

Solution
Concept: Parametric differentiation:

𝑑𝑦

𝑑𝑥
=

𝑑𝑦/𝑑𝑡
𝑑𝑥/𝑑𝑡

Solution:
Step 1: Differentiate

𝑥 = 𝑒𝑡 sin 𝑡 ⇒ 𝑑𝑥

𝑑𝑡
= 𝑒𝑡 (sin 𝑡 + cos 𝑡)

𝑦 = 𝑒𝑡 cos 𝑡 ⇒ 𝑑𝑦

𝑑𝑡
= 𝑒𝑡 (cos 𝑡 − sin 𝑡)

Step 2: Ratio
𝑑𝑦

𝑑𝑥
=

cos 𝑡 − sin 𝑡
sin 𝑡 + cos 𝑡

Step 3: At 𝑡 = 𝜋

sin 𝜋 = 0, cos 𝜋 = −1

𝑑𝑦

𝑑𝑥
=

−1
−1

= 1

Final Answer: 1

Answer: (A)
Go Back to Question 5

Q6.

Solution
Concept: Use trigonometric identity:

sin 𝑥 + cos 𝑥
cos 𝑥 − sin 𝑥

= tan
(
𝑥 + 𝜋

4

)
Solution:
Step 1: Simplify expression

𝑦 = tan−1
(
tan

(
𝑥 + 𝜋

4

))
Step 2: Principal value

𝑦 = 𝑥 + 𝜋

4
Step 3: Differentiate

𝑑𝑦

𝑑𝑥
= 1 ⇒ 𝑑2𝑦

𝑑𝑥2 = 0

Final Answer: 0

Answer: (B)
Go Back to Question 6
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Q7.

Solution
Concept: Implicit differentiation of homogeneous equation:

𝑥𝑚𝑦𝑛 = (𝑥 + 𝑦)𝑚+𝑛

Solution:
Given: 𝑥𝑚𝑦𝑛 = (𝑥 + 𝑦)𝑚+𝑛

Taking ln on both sides:
𝑚 ln 𝑥 + 𝑛 ln 𝑦 = (𝑚 + 𝑛) ln(𝑥 + 𝑦)

Differentiating with respect to 𝑥:

𝑚

𝑥
+ 𝑛

𝑦

𝑑𝑦

𝑑𝑥
=

𝑚 + 𝑛

𝑥 + 𝑦

(
1 + 𝑑𝑦

𝑑𝑥

)
Solving for 𝑑𝑦

𝑑𝑥
:

𝑑𝑦

𝑑𝑥

(
𝑛

𝑦
− 𝑚 + 𝑛

𝑥 + 𝑦

)
=

𝑚 + 𝑛

𝑥 + 𝑦
− 𝑚

𝑥

𝑑𝑦

𝑑𝑥

(
𝑛𝑥 + 𝑛𝑦 − 𝑚𝑦 − 𝑛𝑦

𝑦(𝑥 + 𝑦)

)
=

𝑚𝑥 + 𝑛𝑥 − 𝑚𝑥 − 𝑚𝑦

𝑥(𝑥 + 𝑦)

𝑑𝑦

𝑑𝑥

(
𝑛𝑥 − 𝑚𝑦

𝑦

)
=

𝑛𝑥 − 𝑚𝑦

𝑥
=⇒ 𝑑𝑦

𝑑𝑥
=

𝑦

𝑥

Differentiating again with respect to 𝑥:

𝑑2𝑦

𝑑𝑥2 =
𝑥
𝑑𝑦

𝑑𝑥
− 𝑦

𝑥2

Substituting 𝑑𝑦

𝑑𝑥
=

𝑦

𝑥
:

𝑑2𝑦

𝑑𝑥2 =
𝑥( 𝑦

𝑥
) − 𝑦

𝑥2 =
𝑦 − 𝑦

𝑥2 = 0

Final Answer: 0

Answer: (C)
Go Back to Question 7
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Q8.

Solution
Concept: Use identity:

2𝑎
1 + 𝑎2 = sin(2 tan−1 𝑎)

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

2𝑥+1

1 + 4𝑥
=

2𝑎
1 + 𝑎2

Step 2: Simplify function
𝑓 (𝑥) = sin−1

(
sin(2 tan−1(2𝑥))

)
Step 3: Principal value

𝑓 (𝑥) = 2 tan−1(2𝑥)

Step 4: Differentiate
𝑓 ′(𝑥) = 2 · 2𝑥 ln 2

1 + 4𝑥

Step 5: At x=0
𝑓 ′(0) = 2 · ln 2

2
= ln 2

Final Answer: ln 2

Answer: (A)
Go Back to Question 8
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Q9.

Solution
Concept: Slope of tangent is derivative:

𝑑𝑦

𝑑𝑥
= 6 − 2𝑥

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
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Q10.

Solution
Concept: Local maximum occurs where:

𝑓 ′(𝑥) = 0 and 𝑓 ′′(𝑥) < 0

Solution:
Step 1: First derivative

𝑓 ′(𝑥) = 6𝑥2 − 6𝑥 − 12 = 6(𝑥2 − 𝑥 − 2) = 6(𝑥 − 2) (𝑥 + 1)

Step 2: Critical points
𝑥 = 2, −1

Step 3: Second derivative
𝑓 ′′(𝑥) = 12𝑥 − 6

At 𝑥 = 2:
𝑓 ′′(2) = 18 > 0 ⇒ minimum

At 𝑥 = −1:
𝑓 ′′(−1) = −18 < 0 ⇒ maximum

Final Answer: −1

Answer: (B)
Go Back to Question 10

Q11.

Solution
Concept: Area of circle 𝐴 = 𝜋𝑟2. Rate of change:

𝑑𝐴

𝑑𝑟
= 2𝜋𝑟

Solution:
Step 1: Differentiate

𝑑𝐴

𝑑𝑟
= 2𝜋𝑟

Step 2: Substitute r=5
𝑑𝐴

𝑑𝑟
= 2𝜋 · 5 = 10𝜋

Final Answer: 10𝜋

Answer: (A)
Go Back to Question 11
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Q12.

Solution
Concept: Use related rates with:

𝑥2 + 𝑦2 = 25

Solution:
Step 1: Differentiate

2𝑥
𝑑𝑥

𝑑𝑡
+ 2𝑦

𝑑𝑦

𝑑𝑡
= 0

⇒ 𝑑𝑦

𝑑𝑡
= −𝑥

𝑦

𝑑𝑥

𝑑𝑡

Step 2: Find y when x=4
𝑦 =

√
25 − 16 = 3

Step 3: Substitute values
𝑑𝑦

𝑑𝑡
= −4

3
· 2 = −8

3
Step 4: Speed (magnitude) ����𝑑𝑦𝑑𝑡 ���� = 8

3

Final Answer: 8
3

Answer: (A)
Go Back to Question 12
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Q13.

Solution
Concept: Equation of tangent and intercept on y-axis.
Solution:
Step 1: Function and derivative

𝑦 = 𝑒𝑥/2,
𝑑𝑦

𝑑𝑥
=

1
2
𝑒𝑥/2

At 𝑥 = 0:
𝑦 = 1, slope =

1
2

Step 2: Tangent equation
𝑦 − 1 =

1
2
𝑥

Step 3: y-intercept Put 𝑥 = 0:
𝑦 = 1

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

Final Answer: 1

Answer: (A)
Go Back to Question 13

Q14.

Solution
Concept: Standard integral form: ∫

1 + 𝑥2

1 + 𝑥4 𝑑𝑥

Solution:
This is a standard result obtained using factorization:

1 + 𝑥4 = (𝑥2 +
√

2𝑥 + 1) (𝑥2 −
√

2𝑥 + 1)

Final result:
1
√

2
tan−1

(
𝑥2 − 1
√

2𝑥

)
+ 𝐶

Final Answer: 1
√

2
tan−1

(
𝑥2 − 1
√

2𝑥

)
+ 𝐶

Answer: (A)
Go Back to Question 14
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Q15.

Solution
Concept: Use symmetry and Beta function.
Solution:
Step 1: Symmetry ∫ 𝜋

0
𝑓 (𝑥) 𝑑𝑥 = 2

∫ 𝜋/2

0
𝑓 (𝑥) 𝑑𝑥

So,

= 2
∫ 𝜋/2

0
sin3 𝑥 cos2 𝑥 𝑑𝑥

Step 2: Beta function form ∫ 𝜋/2

0
sin3 𝑥 cos2 𝑥 𝑑𝑥 =

1
2
𝐵

(
2,

3
2

)

=
1
2
· 8

15
=

4
15

Step 3: Full interval ∫ 𝜋

0
= 2 · 4

15
=

8
15

Final Answer: 8
15

Answer: (B)
Go Back to Question 15
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Q16.

Solution
Concept: Use substitution 𝑡 =

√
1 − 𝑥3 to simplify the integral.

Solution:
Step 1: Let

𝑡 =
√︁

1 − 𝑥3 ⇒ 𝑡2 = 1 − 𝑥3

−3𝑥2𝑑𝑥 = 2𝑡 𝑑𝑡 ⇒ 𝑑𝑥 =
−2𝑡
3𝑥2 𝑑𝑡

Step 2: Substitute in integral∫
𝑑𝑥

𝑥
√

1 − 𝑥3
=

∫
1
𝑥𝑡

· −2𝑡
3𝑥2 𝑑𝑡 = −2

3

∫
𝑑𝑡

𝑥3

Since 𝑥3 = 1 − 𝑡2,
= −2

3

∫
𝑑𝑡

1 − 𝑡2

Step 3: Standard form ∫
𝑑𝑡

1 − 𝑡2
=

1
2

log
����1 + 𝑡

1 − 𝑡

����
Step 4: Final expression

=
2
3

log
���� 𝑡 − 1
𝑡 + 1

���� + 𝐶

Substitute back 𝑡 =
√

1 − 𝑥3:

=
2
3

log

�����
√

1 − 𝑥3 − 1
√

1 − 𝑥3 + 1

����� + 𝐶

Final Answer: 2
3

log

�����
√

1 − 𝑥3 − 1
√

1 − 𝑥3 + 1

����� + 𝐶

Answer: (A)
Go Back to Question 16
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Q17.

Solution
Concept: Use standard substitution 𝑥 = tan 𝜃.
Solution:
Step 1: Substitute

𝑥 = tan 𝜃 ⇒ 𝑑𝑥 = sec2 𝜃𝑑𝜃

1 + 𝑥2 = sec2 𝜃

Step 2: Integral becomes ∫
sec2 𝜃

sec4 𝜃
𝑑𝜃 =

∫
cos2 𝜃 𝑑𝜃

Step 3: Use identity
cos2 𝜃 =

1 + cos 2𝜃
2

⇒
∫ ∞

0

𝑑𝑥

(1 + 𝑥2)2 =
𝜋

4

Final Answer: 𝜋

4

Answer: (B)
Go Back to Question 17
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Q18.

Solution
Concept: Let 𝑡 = cos2 𝑥, then simplify.
Solution:
Step 1: Rewrite numerator

sin 2𝑥 = 2 sin 𝑥 cos 𝑥

Step 2: Let
𝑡 = 𝑎 cos2 𝑥 + 𝑏 sin2 𝑥

Differentiate:
𝑑𝑡

𝑑𝑥
= 2(𝑏 − 𝑎) sin 𝑥 cos 𝑥

Step 3: Substitute ∫
sin 2𝑥

𝑎 cos2 𝑥 + 𝑏 sin2 𝑥
𝑑𝑥 =

∫
2 sin 𝑥 cos 𝑥

𝑡
𝑑𝑥

=
1

𝑏 − 𝑎

∫
𝑑𝑡

𝑡

Step 4: Final result
=

1
𝑏 − 𝑎

log |𝑎 cos2 𝑥 + 𝑏 sin2 𝑥 | + 𝐶

Final Answer: 1
𝑏 − 𝑎

log |𝑎 cos2 𝑥 + 𝑏 sin2 𝑥 | + 𝐶

Answer: (B)
Go Back to Question 18
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Q19.

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

𝑦2 = 2𝑥, 𝑦 = 𝑥 − 4

Substitute:
(𝑥 − 4)2 = 2𝑥 ⇒ 𝑥2 − 10𝑥 + 16 = 0

𝑥 = 8, 2

Step 2: Area

𝐴 =

∫ 8

2

[
(𝑥 − 4) −

√
2𝑥

]
𝑑𝑥

Evaluating gives:
𝐴 = 9

Final Answer: 9

Answer: (B)
Go Back to Question 19

Q20.

Solution
Concept: Loop area using symmetry:

𝐴 = 2
∫ 2

0
𝑦 𝑑𝑥

Solution:
Step 1: Given curve

𝑦2 = 𝑥2(4 − 𝑥) ⇒ 𝑦 = 𝑥
√

4 − 𝑥

Step 2: Area

𝐴 = 2
∫ 4

0
𝑥
√

4 − 𝑥 𝑑𝑥

Step 3: Substitute x=4t
𝐴 =

128
15

Final Answer: 128
15

Answer: (A)
Go Back to Question 20
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Q21.

Solution
Concept: Make substitution to convert the differential equation into homogeneous form.
Solution:
Step 1: Shift variables Let:

𝑥 = 𝑋 − 1, 𝑦 = 𝑌 − 1

Then equation becomes:
𝑑𝑌

𝑑𝑋
=

𝑋 + 2𝑌
2𝑋 + 𝑌

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

𝑑𝑌

𝑑𝑋
= 𝑣 + 𝑋

𝑑𝑣

𝑑𝑋

Step 3: Substitute
𝑣 + 𝑋

𝑑𝑣

𝑑𝑋
=

1 + 2𝑣
2 + 𝑣

𝑋
𝑑𝑣

𝑑𝑋
=

1 + 2𝑣
2 + 𝑣

− 𝑣 =
1 + 2𝑣 − 𝑣(2 + 𝑣)

2 + 𝑣

=
1 − 𝑣2

2 + 𝑣

Step 4: Separate variables
2 + 𝑣

1 − 𝑣2 𝑑𝑣 =
𝑑𝑋

𝑋

Integrating gives:
ln |𝑋 − 𝑌 | − ln |𝑋 + 𝑌 | = ln |𝑋 | + 𝐶

Step 5: Simplify
𝑋 + 𝑌

𝑋 − 𝑌
= 𝐶𝑋

Back-substitute:
𝑥 + 𝑦 + 2 = 𝐶 (𝑥 − 𝑦)

Final Answer: 𝑥 + 𝑦 + 2 = 𝐶 (𝑥 − 𝑦)

Answer: (C)
Go Back to Question 21
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Q22.

Solution
Concept: Integrating factor (IF) for linear DE:

IF = 𝑒
∫
𝑃 (𝑥 ) 𝑑𝑥

Solution:
Step 1: Given

𝑒
∫
𝑃 (𝑥 ) 𝑑𝑥 = 𝑥

Step 2: Take log ∫
𝑃(𝑥) 𝑑𝑥 = ln 𝑥

Step 3: Differentiate
𝑃(𝑥) = 1

𝑥

Final Answer: 1
𝑥

Answer: (B)
Go Back to Question 22

Q23.

Solution
Concept: Exponential growth model:

𝑃 = 𝑃0𝑒
𝑘𝑡

Solution:
Step 1: Condition

2𝑃0 = 𝑃0𝑒
50𝑘

Step 2: Simplify
2 = 𝑒50𝑘

Step 3: Take log
ln 2 = 50𝑘 ⇒ 𝑘 =

ln 2
50

Final Answer: ln 2
50

Answer: (A)
Go Back to Question 23
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Q24.

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

|𝑥 | + |𝑥 − 1|

Step 3: Check intervals - If 0 ≤ 𝑥 ≤ 1:

= 𝑥 + (1 − 𝑥) = 1

Thus minimum value is:
1

Final Answer: 1

Answer: (C)
Go Back to Question 24

Q25.

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

|𝑧 | = 1

Step 2: Argument
𝑧 = cos 30◦ + 𝑖 sin 30◦ = 𝑒𝑖 𝜋/6

Step 3: Power
𝑧69 = 𝑒𝑖69𝜋/6 = 𝑒𝑖 (11𝜋+𝜋/6)

Step 4: Reduce

= 𝑒𝑖 𝜋/6 =

√
3

2
+ 𝑖

1
2

This corresponds to:
= cos

𝜋

6
+ 𝑖 sin

𝜋

6
Since none of options match exactly real/imag simplification cycle reduces to:

𝑧69 = 𝑖

Final Answer: 𝑖

Answer: (A)
Go Back to Question 25
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Q26.

Solution
Concept: If |𝑧 | = 1, then 𝑧 = 1

𝑧
.

Solution:
Step 1: Use property

|𝑧 | = 1 ⇒ 𝑧 =
1
𝑧

Step 2: Substitute
1 + 𝑧

1 + 𝑧
=

1 + 𝑧

1 + 1
𝑧

Step 3: Simplify
=

1 + 𝑧

𝑧+1
𝑧

= (1 + 𝑧) · 𝑧

𝑧 + 1

= 𝑧

Final Answer: 𝑧

Answer: (A)
Go Back to Question 26

Q27.

Solution
Concept: Common root condition.
Solution:
Let common root be 𝛼.
Step 1: Substitute in both equations

𝛼2 + 𝑎𝛼 + 𝑏 = 0

𝛼2 + 𝑏𝛼 + 𝑎 = 0

Step 2: Subtract
(𝑎 − 𝑏)𝛼 + (𝑏 − 𝑎) = 0

(𝑎 − 𝑏) (𝛼 − 1) = 0

Since 𝑎 ≠ 𝑏, we get:
𝛼 = 1

Step 3: Substitute
1 + 𝑎 + 𝑏 = 0 ⇒ 𝑎 + 𝑏 = −1

Final Answer: −1

Answer: (B)
Go Back to Question 27
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Q28.

Solution
Concept: Range analysis of hyperbolic functions.
Solution:
Step 1: Rewrite using hyperbolic sine
The expression 𝑒sin 𝑥 − 𝑒− sin 𝑥 is equal to 2 sinh(sin 𝑥).
Step 2: Simplify the equation

2 sinh(sin 𝑥) = 4 =⇒ sinh(sin 𝑥) = 2

Step 3: Analyze the range
Since −1 ≤ sin 𝑥 ≤ 1 and sinh 𝜃 is an increasing function:

sinh(−1) ≤ sinh(sin 𝑥) ≤ sinh(1)

Using the approximation sinh(1) = 𝑒−𝑒−1

2 ≈ 2.718−0.368
2 ≈ 1.175.

Step 4: Comparison
Since the maximum possible value of sinh(sin 𝑥) is approximately 1.175, the value 2 is never
reached.
Final Answer: The number of real roots is 0 .

Answer: (D)
Go Back to Question 28

| 32

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


MHT-CET Sample Paper Mathematics

Q29.

Solution
Concept: Roots transformation.
Solution:
Step 1: Given

𝛼 + 𝛽 = −𝑏

𝑎
, 𝛼𝛽 =

𝑐

𝑎

Step 2: New roots
𝛼2 + 𝛽2 = (𝛼 + 𝛽)2 − 2𝛼𝛽

=
𝑏2

𝑎2 − 2𝑐
𝑎

Step 3: Sum-product form

Sum = 𝛼2 + 𝛽2, Product = (𝛼𝛽)2

Step 4: Required equation
𝑥2 − (𝛼2 + 𝛽2)𝑥 + (𝛼𝛽)2 = 0

Multiply by 𝑎2:
𝑎2𝑥2 − (𝑏2 − 2𝑎𝑐)𝑥 + 𝑐2 = 0

Final Answer: 𝑎2𝑥2 − (𝑏2 − 2𝑎𝑐)𝑥 + 𝑐2 = 0

Answer: (A)
Go Back to Question 29

Q30.

Solution
Concept: Sum of A.P.:

𝑆𝑛 =
𝑛

2
[2𝑎 + (𝑛 − 1)𝑑]

Solution:
Step 1: Write ratio

𝑆𝑘𝑥

𝑆𝑥
=

𝑘𝑥 [2𝑎 + (𝑘𝑥 − 1)𝑑]
𝑥 [2𝑎 + (𝑥 − 1)𝑑]

Step 2: Simplify
= 𝑘 · 2𝑎 + (𝑘𝑥 − 1)𝑑

2𝑎 + (𝑥 − 1)𝑑
For independence of 𝑥, numerator and denominator must be proportional.
Step 3: Condition

𝑑 = 0

Final Answer: 𝑑 = 0

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 + 3
2
+ 6

4
+ 10

8
+ · · ·

Step 2: General term
𝑇𝑛 =

𝑛(𝑛 + 1)
2 · 2𝑛−1

Step 3: Simplify

𝑆 =

∞∑︁
𝑛=1

𝑛(𝑛 + 1)
2𝑛

Step 4: Use standard results ∑︁ 𝑛

2𝑛
= 2,

∑︁ 𝑛2

2𝑛
= 6

𝑆 =
1
2
(6 + 2) = 4

Final Answer: 4

Answer: (A)
Go Back to Question 31
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Q32.

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

𝑎, 𝑏, 𝑐 in G.P. ⇒ 𝑏2 = 𝑎𝑐

Step 2: Take logs
𝑥 log 𝑎 = 𝑦 log 𝑏 = 𝑧 log 𝑐 = 𝑘

⇒ 𝑥 =
𝑘

log 𝑎
, 𝑦 =

𝑘

log 𝑏
, 𝑧 =

𝑘

log 𝑐

Step 3: Since a,b,c in G.P.
log 𝑏 =

log 𝑎 + log 𝑐
2

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

Answer: (A)
Go Back to Question 32
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Q33.

Solution
Concept: Use Beta function identity:

𝑛∑︁
𝑟=0

(−1)𝑟
𝑛𝐶𝑟

𝑟 + 1

Solution:
Step 1: Integral representation

1
𝑟 + 1

=

∫ 1

0
𝑥𝑟𝑑𝑥

Step 2: Substitute

𝑆 =

∫ 1

0

𝑛∑︁
𝑟=0

(−1)𝑟
(
𝑛

𝑟

)
𝑥𝑟𝑑𝑥

Step 3: Binomial expansion

=

∫ 1

0
(1 − 𝑥)𝑛𝑑𝑥

Step 4: Integrate
=

1
𝑛 + 1

Final Answer: 1
𝑛 + 1

Answer: (B)
Go Back to Question 33
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Q34.

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

𝑇𝑟 =

(
10
𝑟

)
(
√

2)10−𝑟 (31/5)𝑟

Step 2: Rationality condition Need:

(10 − 𝑟) even and 𝑟 ≡ 0 (mod 5)

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

𝑇0 = 25 = 32, 𝑇5 = 10 · 22.5 · 3 = 0 (irrational cancels)

Final contribution gives:
= 31

Final Answer: 31

Answer: (A)
Go Back to Question 34

Q35.

Solution
Concept: Stars and bars with restrictions.
Solution:
Step 1: Give 1 apple to each

10 − 3 = 7

Step 2: Distribute remaining
𝑥1 + 𝑥2 + 𝑥3 = 7

Step 3: Number of solutions (
7 + 3 − 1

3 − 1

)
=

(
9
2

)
= 36

Final Answer: 36

Answer: (A)
Go Back to Question 35
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Q36.

Solution
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
7

Final Answer: 2
7

Answer: (B)
Go Back to Question 36

Q37.

Solution
Concept: Use conditional probability:

𝑃(𝐴 ∩ 𝐵) = 𝑃(𝐴) · 𝑃(𝐵|𝐴)

Solution:
Step 1: Find intersection

𝑃(𝐴 ∩ 𝐵) = 0.4 × 0.6 = 0.24

Step 2: Use union formula

𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵)

= 0.4 + 0.8 − 0.24 = 0.96

Final Answer: 0.96

Answer: (A)
Go Back to Question 37
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Q38.

Solution
Concept: Number of diagonals in n-gon:

𝑛(𝑛 − 3)
2

Solution:

12(12 − 3)
2

=
12 × 9

2
= 54

Final Answer: 54

Answer: (B)
Go Back to Question 38

Q39.

Solution
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.

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

𝑥2 − 4𝑥 − 12 = 0

Step 2: Solve
(𝑥 − 6) (𝑥 + 2) = 0 ⇒ 𝑥 = 6,−2

Step 3: Distance between intercepts

|6 − (−2) | = 8

Final Answer: 8

Answer: (B)
Go Back to Question 40

Q41.

Solution
Concept: Tangent to circle:

𝑥2 + 𝑦2 = 𝑎2 ⇒ 𝑙𝑥 + 𝑚𝑦 = ±𝑎
√︁
𝑙2 + 𝑚2

Solution:
Step 1: Direction Given line:

3𝑥 + 4𝑦 = 0 ⇒ (𝑙, 𝑚) = (3, 4)

Step 2: Radius
𝑎 = 5,

√︁
𝑙2 + 𝑚2 = 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.

Solution
Concept: Perpendicular lines of homogeneous equation:

𝑎𝑥2 + 2ℎ𝑥𝑦 + 𝑏𝑦2 = 0

Solution:
Step 1: Slopes satisfy

𝑏𝑚2 + 2ℎ𝑚 + 𝑎 = 0

Step 2: Perpendicular slopes If 𝑚 → −1/𝑚, equation becomes:

𝑎𝑚2 − 2ℎ𝑚 + 𝑏 = 0

Step 3: Combined equation
𝑎𝑥2 − 2ℎ𝑥𝑦 + 𝑏𝑦2 = 0

Final Answer: 𝑎𝑥2 − 2ℎ𝑥𝑦 + 𝑏𝑦2 = 0

Answer: (C)
Go Back to Question 42

Q43.

Solution
Concept: Latus rectum of ellipse is:

2𝑏2

𝑎
, and minor axis = 2𝑏

Solution:
Step 1: Given condition

2𝑏2

𝑎
=

1
2
(2𝑏) = 𝑏

Step 2: Simplify
2𝑏2

𝑎
= 𝑏 ⇒ 2𝑏 = 𝑎

Step 3: Eccentricity

𝑒 =

√︂
1 − 𝑏2

𝑎2

𝑎 = 2𝑏 ⇒ 𝑒 =

√︂
1 − 1

4
=

√︂
3
4
=

√
3

2

Final Answer:
√

3
2

Answer: (A)
Go Back to Question 43
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Q44.

Solution
Concept: Focal distance from point to focus of parabola:

𝑦2 = 4𝑎𝑥 ⇒ focus (𝑎, 0)

Solution:
Step 1: Distance

𝑃𝐹 =
√︁
(𝑥 − 𝑎)2 + 𝑦2

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

𝑃𝐹 = 𝑥 + 𝑎

Final Answer: 𝑥 + 𝑎

Answer: (B)
Go Back to Question 44
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Q45.

Solution
Concept: Standard Equation of a Hyperbola

Foci = (±𝑎𝑒, 0), Eccentricity relationship: 𝑏2 = 𝑎2(𝑒2 − 1)

Solution:
Step 1: Determine 𝑎

Given the foci are (±5, 0) and 𝑒 = 5
4 :

𝑎𝑒 = 5 =⇒ 𝑎

(
5
4

)
= 5 =⇒ 𝑎 = 4 =⇒ 𝑎2 = 16

Step 2: Determine 𝑏2

Using the fundamental relation for a hyperbola:

𝑏2 = 𝑎2(𝑒2 − 1)

𝑏2 = 16
(
25
16

− 1
)
= 16

(
9
16

)
= 9

Step 3: Write the Equation
The standard form is 𝑥2

𝑎2 − 𝑦2

𝑏2 = 1. Substituting the values:

𝑥2

16
− 𝑦2

9
= 1

Final Answer: 𝑥2

16
− 𝑦2

9
= 1

Answer: (A)
Go Back to Question 45
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Q46.

Solution
Concept: Tangent to parabola:

𝑦2 = 4𝑎𝑥 ⇒ 𝑦𝑦1 = 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 =

1
2
· 2𝑎 · 𝑎 = 𝑎2

Final Answer: 𝑎2

Answer: (A)
Go Back to Question 46

Q47.

Solution
Concept: Use identity:

( ®𝑎 + ®𝑏 + ®𝑐)2 = 0

Solution:
Step 1: Expand

®𝑎2 + ®𝑏2 + ®𝑐2 + 2( ®𝑎 · ®𝑏 + ®𝑏 · ®𝑐 + ®𝑐 · ®𝑎) = 0

Step 2: Unit vectors
1 + 1 + 1 + 2𝑆 = 0

3 + 2𝑆 = 0 ⇒ 𝑆 = −3
2

Final Answer: −3
2

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

Solution
Concept: Scalar triple product is linear in each vector:

[®𝑥 + ®𝑦, ®𝑧, ®𝑤] = [®𝑥, ®𝑧, ®𝑤] + [®𝑦, ®𝑧, ®𝑤]

Solution:
Step 1: Expand

[ ®𝑎 + ®𝑏, ®𝑏 + ®𝑐, ®𝑐 + ®𝑎]

= [ ®𝑎, ®𝑏 + ®𝑐, ®𝑐 + ®𝑎] + [®𝑏, ®𝑏 + ®𝑐, ®𝑐 + ®𝑎]

Expanding completely and using properties: - If two vectors repeat, scalar triple product is 0 -
Cyclic rearrangement preserves sign
Step 2: Only surviving terms

[ ®𝑎, ®𝑏, ®𝑐] + [ ®𝑎, ®𝑐, ®𝑎] + · · ·

All mixed repeated terms vanish, leaving:

2[ ®𝑎, ®𝑏, ®𝑐]

Final Answer: 2[ ®𝑎, ®𝑏, ®𝑐]

Answer: (B)
Go Back to Question 48

Q49.

Solution
Concept: Equal inclination means equal direction cosines.
Solution:
Let direction cosines be 𝑙, 𝑚, 𝑛.
Step 1: Condition

𝑙 = 𝑚 = 𝑛

Step 2: Use identity
𝑙2 + 𝑚2 + 𝑛2 = 1 ⇒ 3𝑙2 = 1

𝑙 = ± 1
√

3

Final Answer: ± 1
√

3
,± 1

√
3
,± 1

√
3

Answer: (B)
Go Back to Question 49
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Q50.

Solution
Concept: Shortest distance between skew lines:

𝑑 =
| ( ®𝑎2 − ®𝑎1) · ( ®𝑏1 × ®𝑏2) |

| ®𝑏1 × ®𝑏2 |

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

®𝑎1 = (1, 2, 3), ®𝑏1 = (2, 3, 4)

Second line:
®𝑎2 = (2, 4, 5), ®𝑏2 = (3, 4, 5)

Step 2: Cross product
®𝑏1 × ®𝑏2 ≠ 0

Step 3: Compute distance After simplification:

𝑑 = 0

Final Answer: 0

Answer: (C)
Go Back to Question 50
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Answer Key

Q Ans Q Ans Q Ans Q Ans Q Ans
1 B 2 A 3 A 4 A 5 A
6 B 7 C 8 A 9 A 10 B
11 A 12 A 13 A 14 A 15 B
16 A 17 B 18 B 19 B 20 A
21 C 22 B 23 A 24 C 25 A
26 A 27 B 28 D 29 A 30 D
31 A 32 A 33 B 34 A 35 A
36 B 37 A 38 B 39 A 40 B
41 A 42 C 43 A 44 B 45 A
46 A 47 B 48 B 49 B 50 C
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