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1. The contra positive of ~p ∧ q → r is

(A)  p ∧ q → r

(B)  p ∨ q → r

(C)  r → p ∨ ~q

(D)  None of these

Answer : (C)

- MARCH



Explanation :

Contrapositive of ~p ∧ q → r

~ ~r → ~p ∧ q

~(~r) → ~p ∧ q

r → p ∨ ~q

- MARCH



2. The locus point of intersection of tangents to the parabola yଶ = 4ax, the angle between 
them being always 45 is

(A)  xଶ − yଶ + 6ax − aଶ = 0

(B)  xଶ − yଶ − 6ax + aଶ = 0

(C)  xଶ − yଶ + 6ax + aଶ = 0

(D)  xଶ − yଶ − 6ax − aଶ = 0

Answer : (C)

- MARCH



Explanation :

Equation of tangent is y = mx + ୟ
୫

mଶx − my + a = 0

⇒  mଵ + mଶ = ୷
୶

, mଵmଶ = ୟ
୶

tan 45 = ୫భି୫మ
ଵା୫భ୫మ

⇒  ୷
୶

ଶ
− 4 ୟ

୶
= 1 + ୟ

୶

ଶ

xଶ − yଶ + 6ax + aଶ = 0

- MARCH



3. If the function f x = ୣ౮మିୡ୭ୱ ୶
୶మ

for x ≠ 0 is continuous at x = 0 then f(0) =

(A)  ଵ
ଶ

(B)  ଷ
ଶ

(C)  2

(D)  ଵ
ଷ

Answer : (B)

- MARCH



Explanation :

Applying L-Hospital rule

f 0 = lim
୶→

ୣ౮మ .ଶ୶ାୱ୧୬ ୶
ଶ୶

= ଷ
ଶ

- MARCH



4. The domain of the function f x = 1− 1 − 1 − xଶ is 

(A)  {x|x < 1}

(B)  {x|x > −1}

(C)  [0, 1]

(D)  [−1, 1]

Answer : (D)

- MARCH



Explanation :

Clearly 1 − xଶ ≥ 0, 1 − 1 − xଶ ≥ 0, 1 − 1 − 1 − xଶ ≥ 0.

1 − xଶ ≥ 0 ⇒  xଶ ≤ 1 ⇒ −1 ≤ x ≤ 1.

For these values the other two hold.

- MARCH



5. The greatest value of f x = (x + 1)ଵ/ଷ−(x − 1)ଵ/ଷ on [0, 1] is 

(A)  1

(B)  2

(C)  3

(D)  ଵ
ଷ

Answer : (B)

- MARCH



Explanation :

We have f x = (x + 1)ଵ/ଷ−(x − 1)ଵ/ଷ

∴  f ᇱ x = ଵ
ଷ

(x + 1)
షమ
య − ଵ

ଷ
(x − 1)

షమ
య =  (୶ିଵ)మ/యି(୶ାଵ)మ/య

ଷ ୶మିଵ మ/య

Clearly f ᇱ x does not exist at x = ±1

Now f ᇱ x = 0

⇒  (x − 1)ଶ/ଷ= (x + 1)ଶ/ଷ

⇒  (x − 1)ଶ= (x + 1)ଶ ⇒ −2x = 2x ⇒ 4x = 0 ⇒ x = 0

Clearly, f ᇱ x ≠ 0 for any other values of x ∈ [0, 1]

The value of f(x) at x = 0 is 2

Hence, the greatest value of f(x) = 2.

- MARCH



6. The angle of intersection of the normal at the point − ହ
ଶ

, ଷ
ଶ

of the curves xଶ − yଶ = 8
and 9xଶ + 25yଶ = 225 is

(A)  0

(B)  ૈ


(C)  ૈ


(D)  
ସ

Answer : (B)

- MARCH



Explanation :

xଶ − yଶ = 8 ⇒ ୢ୷
ୢ୶

= ୶
୷
⇒ − ଵ

ౚ౯
ౚ౮

= − ୷
୶

At the point − ହ
ଶ

, ଷ
ଶ

,− ଵ
ౚ౯
ౚ౮

=
ି య

మ

ି ఱ
మ

= ଷ
ହ

Also, 9xଶ + 25yଶ = 225

⇒ 18x + 50y ୢ୷
ୢ୶

= 0

⇒ ୢ୷
ୢ୶

= − ଽ୶
ଶହ୷

⇒ − ୢ୶
ୢ୷

= ଶହ୷
ଽ୶

At the point − ହ
ଶ

, ଷ
ଶ

,− ୢ୶
ୢ୷

=
ଶହ× య

మ

ଽ ି ఱ
మ

= − ଵହ
ଽ

= − ହ
ଷ

Since the product of the slopes = −1. Therefore the normal cut orthogonally, i.e., the required 

angle is equal to 
ଶ

- MARCH



7. P and Q are any two points on the circle xଶ + yଶ = 4 such that PQ is a diameter. If α and 
β are the lengths of perpendicular from P and Q on x + y = 1 then the maximum value 
of αβ is

(A)  ଵ
ଶ

(B)  
ଶ

(C)  1

(D)  2

Answer : (B)

- MARCH



Explanation :

P 2 cosθ, 2 sin θ , Q −2 cosθ,−2 sin θ

αβ = ଶ ୡ୭ୱ ାଶ ୱ୧୬ ିଵ  ିଶ ୡ୭ୱ ିଶ ୱ୧୬ ିଵ
ଶ

ସ (ୡ୭ୱ ାୱ୧୬ )మିଵ
ଶ

≤ 
ଶ

- MARCH



8. The standard deviation for the scores 1, 2, 3, 4, 5, 6 and 7 is 2. Then, the standard 
deviation of 12, 23, 34, 45, 56 , 67 and 78 is

(A)  2

(B)  4

(C)  22

(D)  11

Answer : (C)

- MARCH



Explanation :

Here, n = 7, sum = 315

∴ Mean = ଷଵହ


= 45

Now, standard deviation

=  ଵଶିସହ మା ଶଷିସହ మା ଷସିସହ మା ସହିସହ మା ହିସହ మା ିସହ మା ଼ିସହ మ



=  ଶ ଵ଼ଽାସ଼ସାଵଶଵ


= ଷଷ଼଼


484 = 22

- MARCH



9. From the top of a tower, the angle of depression of a point on the ground is 60 If 
the distance of this point from the tower is ଵ

ଷାଵ
 m, then the height of the tower is

(A)  ସ ଷ
ଶ

m

(B)  ( ଷାଷ)
ଶ

m

(C)  (ି )


m

(D)  ଷ
ଶ

m

Answer : (C)

- MARCH



Explanation :

Let h be the height of the tower. 

= ୦
୪
⇒ h = ଷ( ଷିଵ)

(ଷିଵ)

= ଷି ଷ
ଶ

m

- MARCH



10. If a, b and c⃗ are non-coplanar vectors and a × c⃗ is perpendicular to a × b × c⃗ , then the 
value of a × b × c⃗ × c⃗ is equal to

(A) [a b c⃗]c⃗

(B) [a b c⃗]b

(C) 0

(D) [a b c⃗]a

Answer : (C)

- MARCH



Explanation :

Given that a, b and c⃗ are non-coplanar

⇒ [a b c⃗] ≠ 0

Again a × b × c⃗ . a × c⃗ = 0

⇒  a. c⃗ b − a. b c⃗ . a × c⃗ = 0

⇒ a. c⃗ [a b c⃗] = 0

⇒ a. c⃗ = 0

⇒ a and c⃗ are perpendicular

a × b × c⃗ = a. c⃗ b − a. b c⃗

⇒ a × b × c⃗ × c⃗ = 0

- MARCH



11. If α, β be the roots of the equation xଶ + ax − ଵ
ଶୟమ

= 0, ‘a’ being a real parameter, then the 
least value of αସ + βସ (where [.] represents greatest integer function)

(A)  1

(B)  2

(C)  3

(D)  4

Answer : (C)

- MARCH



Explanation :

α + β = −α;  αβ = − ଵ
ଶୟమ

αଶ + βଶ = (α + β)ଶ−2αβ = aଶ + ଵ
ୟమ

αସ + βସ = (αଶ + βଶ)ଶ−2αଶβଶ = aସ + ଵ
ଶୟర

+ 2

aସ + ଵ
ଶୟర

≥ 2

⇒  αସ + βସ ≥ 2 + 2

- MARCH



12. The number of terms common between the two series 2 + 5 + 8 + …up to 50 terms 
and the series 3 + 5 + 7 + 9 + ….up to 60

(A)  24

(B)  26

(C)  25

(D)  None of these

Answer : (D)

- MARCH



Explanation :

Let term of first A.P. be equal to the term of the second A.P. then
2 , 5 , 8 ,….50 terms series 1

3 , 5 ,7 , …., 60 terms series 2

Common series 5 , 11, 17 , ….., 119

term of series 1 = term of series 2 = 119 = last term of common series

a = 5, b = 6, a୬ = 119

a୬ = 5 + n − 1 d

⇒ 119 + 1 = 6n

⇒ n = 20

- MARCH



13. The equation of the plane in which the lines ௫ିହ
ସ

= ௬ି
ସ

= ௭ାଷ
ିହ

and ௫ି଼


= ௬ିସ
ଵ

= ௭ିହ
ଷ

lie, is 

(A)  17x− 47y− 24z + 172 = 0

(B)  17x + 47y− 24z + 172 = 0

(C)  17x + 47y + 24z + 172 = 0

(D)  17x− 47y + 24z + 172 = 0

Answer : (A)

- MARCH



Explanation :

The equation of plane, in which the line ୶ିହ
ସ

= ୷ି
ସ

= ାଷ
ିହ

lies is a x − 5 + b y − 7 + c z + 3 =

0  … (i)

Where a, b and c are the direction ratios of the plane. Since, the first line lie on the plane.

∴ Direction ratios of normal to the plane is perpendicular to the direction ratios of line 

i.e., 4a + 4b − 5c = 0   … (ii)

Since, line ୶ି଼


= ୷ିସ
ଵ

= ିହ
ଷ

lies in this plane. The direction ratios is also perpendicular to this line

∴ 7a + b + 3c = 0   … (iii)

From Eqs. (ii) and (iii), we get

ୟ
ଵ

= ୠ
ିସ

= ୡ
ଶସ

∴ The required equation of plane is 17 x − 5 − 47 y − 7 + −24 z + 3 = 0

⇒ 17x − 47y− 24z + 172 = 0

- MARCH



14. The general solution of the differential equation ୢ୷
ୢ୶

+ sin ୶ା୷
ଶ

= sin ୶ି୷
ଶ

is

(A)  log tan ୷
ଶ

= c− 2 sin x

(B)  log tan ୷
ସ

= c− 2 sin ୶
ଶ

(C)  log tan ୷
ଶ

+ 
ସ

= c− 2 sin x

(D)  log tan ୷
ସ

+ 
ସ

= c− 2 sin ୶
ଶ

Answer : (B)

- MARCH



Explanation :

We have ୢ୷
ୢ୶

+ sin ୶ା୷
ଶ

= sin ୶ି୷
ଶ

ୢ୷
ୢ୶

= sin ୶ି୷
ଶ
− sin ୶ା୷

ଶ

= −2 cos ୶
ଶ

sin ୷
ଶ

⇒ log tan ୷
ସ

= −
ୱ୧୬౮మ
భ
మ

+ c

⇒ log tan ୷
ସ

= c − 2 sin ୶
ଶ

- MARCH



15. The value of 
ହిబ
ଵ

+ ହిమ
ଷ

+ ହిర
ହ

+ ⋯+
ହిఱబ
ହଵ

is

(A)   ଶ
ఱబ

ହଵ

(B)  ଶ
ఱబିଵ
ହଵ

(C)  ଶ
ఱబିଵ
ହ

(D)  ଶ
ఱభିଵ
ହଵ

Answer :   (A)

- MARCH



Explanation :

ହిబ
ଵ

+
ହిమ
ଷ

+
ହిర
ହ

+ ⋯+
ହిఱబ
ହଵ

=
1
1 +

50 × 49
3 × 2! +

50 × 49 × 48 × 47
5 × 4! + ⋯

=
1

51 51 +
51 × 50 × 49

3! +
51 × 50 × 49 × 48 × 47

5! + ⋯  

=
1

51 51େభ + 51େయ + 51େఱ + ⋯

= ଵ
ହଵ

. 2ହଵିଵ ⇒ ଶఱబ

ହଵ

- MARCH



16. ∫ (sin x + sin x ) dx ଶ
 is equal to

(A)  4

(B)  0

(C)  1

(D)  8

Answer :   (A)

- MARCH



Explanation : 

We have,  ∫ (sin x + sin x ) dx ଶ


= න (sin x + sin x) dx + න (sin x − sin x) dx 
ଶ







= ∫ 2 sin x dx + 0 = 2
  [−cos]

= 2 (cos π − cos 0) = 4

- MARCH



17. The area bounded by the x-axis, the curve y = f(x) and the lines x = 1, x = b is equal to 

bଶ + 1 −  2 for all b > 1, then f(x) is

(A) x − 1

(B) x + 1

(C) xଶ + 1

(D)  ܠ
ଵା୶మ

Answer :   (D)

- MARCH



Explanation : 

න f x dx =
ୠ

ଵ
bଶ + 1  −  2

= bଶ + 1 − 1 + 1 = xଶ + 1 ଵ
ୠ

∴ f(x) = ୢ
ୢ୶

xଶ + 1 = ଶ୶
ଶ ୶మାଵ

= ୶
୶మାଵ

- MARCH



18. If f x = xଶ + 4x − 5 and A = 1 2
4 −3 ,  then f(A) is equal to

(A) 0 −4
8 8

(B) 2 1
2 0

(C) 1 1
1 0

(D) 8 4
8 0

Answer :   (D)

- MARCH



Explanation :

Aଶ = 1 2
4 −3

1 2
4 −3 = 9 −4

−8 17
f A = fଶ + 4x − 5

= 9 −4
−8 17 +  4 8

16 −12 − 5 0
0 5

= 8 4
8 0

- MARCH



19. A =
1 −1 1
0 2 −3
2 1 0

, B = (adj A) If A and C = 5A, then ୟୢ୨ 
େ

is

(A) 5

(B) 25

(C) -1

(D)  1

Answer :   (D)

- MARCH



Explanation : 

Since,  A =
1 −1 1
0 2 −3
2 1 0

∴ B = adj A =
3 1 1
−6 −2 3
−4 −3 2

⇒   adj B =
5 −5 5
0 15 −15

10 5 0
= 625

⇒   adj B =
5 −5 5
0 10 −15

10 5 0
= 625

Given that, C = 5A

⇒   C = 5ଷ A = 125
1 −1 1
0 2 −3
2 1 2

= 625

Hence,  ୟୢ୨ 
େ

= ଶହ
ଶହ

= 1

- MARCH



20. Let a, b, c are positive real numbers. The following system of equations  ୶
మ

ୟమ
+ ୷మ

ୠమ
− మ

ୡమ
=

1, ୶మ

ୟమ
− ୷మ

ୠమ
+ మ

ୡమ
= 1, − ୶మ

ୟమ
+ ୷మ

ୠమ
+ మ

ୡమ
= 1, in x, y and z has

(A)  Infinite solutions

(B)  Unique solution

(C)  No solution

(D)  Finite number of solutions

Answer :   (B)

- MARCH



Explanation :

Let ୶మ

ୟమ
= X, ୷మ

ୠమ
= Y and 

మ

ୡమ
= Z, then given equation will be 

X + Y – Z = 1, X – Y + Z = 1, -X + Y + Z = 1

Here, A = 
1 1 −1
1 −1 1
−1 1 1

Now, A = −4 ≠ 0

Therefore, the given system of equation has unique solution.

- MARCH



21. If xଶ + x + 1 = 0 then the value of x + ଵ
୶

ଶ
+ xଶ + ଵ

୶మ
ଶ

+ ⋯+ xଶ + ଵ
୶మళ

ଶ
is

Answer : 54

- MARCH



Explanation :

xଶ + x + 1 = 0 Let x = ω

1 + ω + ωଶ = 0

ωଶ = 1

x + ଵ
୶

ଶ
+ xଶ + ଵ

୶మ
ଶ

+ xଷ + ଵ
୶య

ଶ
+ xସ + ଵ

୶ర
ଶ

+ xହ + ଵ
୶ఱ

ଶ
+ x + ଵ

୶ల
ଶ

+ ⋯+ xଶ + ଵ
୶మళ

ଶ

ω + னమ

னయ

ଶ
+ ωଶ + ன

னయ

ଶ
+ ωଶ + ଵ

னయ

ଶ
+ ω + னమ

ன

ଶ
+ ωଶ + ன

னయ

ଶ
+ (ωଶ)ଷ+ ன

னమ య

ଶ

+ ⋯+ (ωଷ)ଽ+ ன
னయ వ

ଶ

= −1 −1 ଶ + −1 ଶ + 1 + 1 ଶ + −1 ଶ + −1 ଶ + 1 + 1 ଶ + ⋯+ 1 + 1 ଶ

= 9 −1 ଶ + −1 ଶ + 2 ଶ

= 9 1 + 1 + 4 = 54

- MARCH



22. The 5 ୲୦ and 8 ୲୦ terms of a geometric sequence of real numbers 
are 7! and 8! respectively. If the sum to first terms of the G.P. is 2205, then n equals

Answer : 3

- MARCH



Explanation :

Let a, ar, arଶ, arଷ,  … are in G.P.

Now arସ = 7! And ar = 8 !

On dividing, we get rଷ = 8 ⇒ r = 2

Hence, a. 2ସ = 5040

∴ a = ହସ
ଵ

= 315

So, 315, 630, 1260, … are in G.P.

∴  Sଷ = 2205 ⇒ n = 3

- MARCH



23. Suppose A and Bare two events with P(A)=0.5 and P(A∪B)=0.8. let P(B)=p if A and B are 
mutually exclusive and P(B)=q if A and B are independent events, then the value of 
q/p is

Answer : 2

- MARCH



Explanation :

When A and B are mutually exclusive, P(A ∩ B) = 0

∴  P(A ∪ B) = P(A) + P(B) (1)

⇒ 0.8 = 0.5 + p ⇒ p = 0.3 (2)

P(A ∪ B) = P(A) + P(B)

= P(A) + P(B) − P(A ∩ B)

= P(A) + P(B) − P(A)P(B)

⇒ 0.8 = 0.5 + q − (0.5)q

⇒ 0.3 = ୯
ଶ

⇒ q = 0.6

⇒ ୮
୯

= 2 (3) 

- MARCH



24.Let OA = a, OB = 10 a + 2b and OC = b,where O,A and C are non-collinear points. Let p 
denote the area of quadrilateral OACB, and let q denote the area of parallelogram 
with OA and OC as adjacent sides. If p=k q, then find k

Answer : 6

- MARCH



Explanation :

Here OA = a, OB = 10 a + 2b and OC = b

q =Area of parallelogram with OA and OC as adjacent sides

∴ q = a × b    … (i)

p = Area of quadrilateral OABC

= Area of ∆OAB + Area of ∆OBC

= ଵ
ଶ

a × 10 a + 2b + ଵ
ଶ

10 a + 2b × b

= a × b + 5 a × b

∴ p = 6 a × b

Or p = 6q …[From eq (i)]

∴ k = 6

- MARCH



25. If f n + 1 = ଵ
ଶ

f n + ଽ
 ୬

where n ∈ N and f x > 0 ∀n ∈ N and lim
୬→ஶ

f(n) exist then the value 
of lim

୬→ஶ
f(n) =

Answer : 3

- MARCH



Explanation :

Let  lim
୬→ஶ

f(n) = 1 ⇒ lim
୬→ஶ

f(n + 1) = 1

lim
୬→ஶ

f(n + 1) = ଵ
ଶ

   lim
୬→ஶ

f n + ଽ
 ୬

⇒ I = ଵ
ଶ

I + ଽ
୍

2I = ୍మାଽ
୍
⇒ 2Iଶ = Iଶ + 9 ⇒ Iଶ = 9

I = 3

∵ f n > 0 ∀ n ∈ N

∴ lim
୬→ஶ

f(n) = 3

- MARCH



26.α and β are the positive acute angles and satisfying equations 5 sin 2β = 3 sin 2α
and tan β = 3 tan α simultaneously. Then the value of tan α + tan β is _________

Answer : 4

- MARCH



Explanation :

5 ଶ ୲ୟ୬ ஒ
ଵା୲ୟ୬మ ஒ

= 3 ଶ ୲ୟ୬ 
ଵା୲ୟ୬మ 

 

⇒  ହ ୲ୟ୬ ஒ
ଵା୲ୟ୬మ ஒ

=  ଷ ୲ୟ୬ 
ଵା୲ୟ୬మ 

Substitute tan β = 3 tanα

We have ହ×ଷ ୲ୟ୬ 
ଵାଽ ୲ୟ୬మ 

= ଷ ୲ୟ୬ 
ଵା୲ୟ୬మ 

⇒ 5 + 5 tanଶ α = 1 + 9 tanଶ α

⇒ 4 tanଶ α = 4

⇒ tanα = 1

i.e., tan β = 3

∴ tanα + tan β = 4

- MARCH



27.  If ∫ ୢ୶
ଶ ୱ୧୬మ ୶ାହ ୡ୭ୱమ ୶ 

= ଵ
େ

 tanିଵ   ୲ୟ୬ ୶


+ C then the value of 
େ

ଶ
is _________

Answer : 1

- MARCH



Explanation :

∫ ୢ୶
ଶ ୱ୧୬మ ୶ାହ ୡ୭ୱమ ୶ 

= ∫ ୱୣୡమ ୶ ୢ୶
ଶ ୲ୟ୬మ ୶ାହ

   … (1)

[Dividing Numerator and denominator by cosଶ x ]

Let tan x = t

∴ secଶ x dx = dt (1) becomes

∴  ∫ ୢ୲
ଶ୲మାହ

= ଵ
ଶ

 ∫ ୢ୲

୲మା ఱ
మ

మ = ଵ
ଶ

 ଶ
ହ

 tanିଵ + ଶ
ହ

 t + C

=  ଵ
ଵ

 tanିଵ  ଶ ୲ୟ୬ ୶
ହ

+ C

∴ A = 2, B = 5, C = 10


େ

ଶ
= ଶ× ହ

ଵ

ଶ
= 1

- MARCH



28.If N is the number of ways in which a person can walk up a stairway which has 7 steps 
if he can take 1 or 2 steps up the stairs at a time, then the value of 

ଷ
is

Answer : 7

- MARCH



Explanation :

x denotes the number of times he can take unit step and y denotes the number of 

times he can take 2 steps, then x + 2y = 7

Then we must have x = 1, 3, 5

If x = 1, the steps will be 1 2 2 2

Number of ways = ସ!
ଷ!

= 4

If x = 3, the steps will 1 1 1 2 2

Number of ways = ହ!
ଶ! ଷ!

= 10

If x = 5, the steps will 1 1 1 1 1 2

Number of ways =  6େభ = 6

If x = 7, the steps will 1 1 1 1 1 1 1 ⇒ 7େబ = 1

Hence total number of ways = N = 21 ⇒ 
ଷ

= 7

- MARCH



29.The number of values of k for which the lines k + 1 x + 8y = 4k and kx + k + 3 y = 3k − 1 are 
coincident.

Answer : 1

- MARCH



Explanation :

Lines k + 1 x + 8y = 4k and kx + k + 3 y = 3k − 1 are coincident then we can compare ratio of 

coefficients

⇒ ୩ାଵ
୩

= ଼
୩ାଷ

= ସ୩
ଷ୩ିଵ

⇒ kଶ + 4k + 3 = 8k and 24k− 8 = 4kଶ + 12 k

⇒ k − 3 k − 1 = 0 and k − 2 k − 1 = 0

⇒ k = 1

- MARCH



30.If m is the minimum value of f x, y = xଶ − 4x + yଶ + 6y when x and y are subjected to 
the restrictions 0 ≤ x ≤ 1 and 0 ≤ y ≤ 1, then the value of m is

Answer : 3

- MARCH



Explanation :

We have f x, y = xଶ − 4x + yଶ + 6y

Let x, y = cosθ, sin θ , then θ ∈ 0,π/2 and 

f x, y = f θ = cosଶ θ+ sinଶ θ − 4 cosθ+ 6 sin θ

f ᇱ θ = 6 cosθ + 4 sin θ > 0  ∀ θ ∈ 0,π/2

∴  f ᇱ θ is strictly increasing in 0,π/2

∴  f(θ)୫୧୬ = f 0 = 1 − 4 + 0 = −3

- MARCH


