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PART-I PHYSICS 

1. If the weight of an object at the pole is 𝟏𝟗𝟔 𝐍, then the weight of the object at the equator is? 

(𝒈 = 𝟏𝟎 𝐦/𝐬𝟐; the radius of earth = 𝟔𝟒𝟎𝟎 𝐤𝐦) 
(a) 194.32 N  (b) 194.66 N 

(c) 195.32 N  (d) 195.66 N 

2. In a house 15 bulbs of 𝟒𝟓 𝐖,𝟏𝟓 bulbs of 𝟏𝟎𝟎 𝐖,𝟏𝟓 bulbs of 𝟏𝟎 𝐖 and two heaters of 1 𝐤𝐖 each is 

connected to 𝟐𝟐𝟎 𝐕 mains supply. The minimum fuse current will be 

(a) 5 A  (b) 20 A 

(c) 25 A (d) 15 A 

3. In an adiabatic process, the volume is doubled. Find the ratio of final average relaxation time and initial 

relaxation time. Given 
𝒄𝒑

𝑪𝒗
= 𝜸 

(a) 
1

2
  (b) (2)
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4. A block of mass 𝟏𝟎 𝐤𝐠 is suspended from a string of length 𝟒 𝐦. When pulled by a force 𝑭 along horizontal 

from the midpoint. The upper half of the string makes 𝟒𝟓∘ with the vertical, value of 𝑭 is 

(a) 100 N  (b) 90 N 

(c) 75𝑁   (d) 70𝑁 

5. The surface mass density of a disc varies with radial distance as 𝝈 = 𝑨 + 𝑩𝒓, where 𝑨 and 𝑩 are positive 

constants. The moment of inertia of the disc about an axis passing through its centre and perpendicular to 

the plane is 

(a) 2𝜋𝑎4 (
𝐴

4
+

𝐵𝑎

5
)  (b) 2𝜋𝑎4 (

4𝐴

4
+

𝐵

5
) 

(c) 𝜋𝑎4 (
𝐴

4
+

𝐵𝑎

5
)  (d) 2𝜋𝑎4 (

𝐴

5
+

𝐵𝑎

4
) 

6. Cascaded Carnot engine is an arrangement in which heat sink of one engine is source for other. If high 

temperature for one engine is 𝑻𝟏, low temperature for other engine is 𝑻𝟐 (Assume work done by both 

engines is same). Calculate lower temperature of first engine. 

(a) 
2𝑇1𝑇2

𝑇1+𝑇2
  (b) 

𝑇1+𝑇2

2
 

(c) 0   (d) √𝑇1𝑇2 

7. Activity of a substance changes from 𝟕𝟎𝟎𝒔−𝟏 to 𝟗𝟎𝟎𝒔−𝟏 in 30 minutes. Find its halflife in minutes. 
(a) 66   (b) 62 

(c) 56   (d) 50 

8. In YDSE, separation between slits is 𝟎. 𝟏𝟓 𝐦𝐦, distance between slits and screen is 𝟏. 𝟓 𝐦 and wavelength 

of light is 𝟓𝟖𝟗 𝐧𝐦. Then, fringe width is 

(a) 5.9 mm  (b) 3.9 mm 

(c) 1.9 mm  (d) 2.3 mm 

9. An ideal fluid is flowing in a pipe in streamline flow. Pipe has maximum and minimum diameter of 𝟔. 𝟒 𝐜𝐦 

and 𝟒. 𝟖 𝐜𝐦 respectively. Find out the ratio of minimum to maximum velocity. 

(a) 
81

256
   (b) 

9

16
 

(c) 
3

4
   (d) 

3

16
 

10. There is an electric circuit as shown in the figure. Find potential difference between points 𝒂 and 𝑏 
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(a) 0 V  (b) 15 V 

(c) 10 V  (d) 5 V 

11. A particle of mass 𝒎 and positive charge 𝒒 is projected with a speed of 𝑽𝒐 in 𝒚-direction in the presence of 

electric and magnetic field and both of them are in 𝒙-direction. Find the instant of time at which the speed 

of particle becomes double the initial speed. 

(a) 𝑡 =
𝑚𝑉𝑜√3

𝑞𝐸
  (b) 𝑡 =

𝑚𝑉𝑜√2

𝑞𝐸
 

(c) 𝑡 =
𝑚𝑉𝑜

𝑞𝐸
  (d) 𝑡 =

𝑚𝑉𝑜

2𝑞𝐸
 

12. Two sources of sound moving with the same speed 𝑽 and emitting frequencies of 𝟏𝟒𝟎𝟎 𝐇𝐳 are moving such 

that one source 𝒔𝟏 is moving towards the observer and 𝒔𝟐 is moving away from the observer. If observer 

hears a beat frequency of 𝟐 𝐇𝐳, then find the speed of the source (Given 𝑽sound ≫ 𝑽source  and 𝑽sound =
𝟑𝟓𝟎 𝐦/𝐬.) 

(a) 
1

4
  (b) 4 

(c) 2  (d) 
1

2
 

13. An electron and a photon have same energy E. Find the de Broglie wavelength of electron to wavelength of 

photon. (Given mass of electron is 𝒎 and speed of light is 𝒄 ) 

(a) 
2

𝐶
(

𝐸

2𝑚
)

1

2
  (b) 

1

𝐶
(

𝐸

2𝑚
)

1

3
 

(c) 
1

𝐶
(

𝐸

𝑚
)

1

2
  (d) 

1

𝐶
(

𝐸

2𝑚
)

1

2
 

14. A ring is rotated about diametric axis in a uniform magnetic field perpendicular to the plane of the ring. If 

initially the plane of the ring is perpendicular to the magnetic field. Find the instant of time at which EMF 

will be maximum and minimum respectively. 

(a) 2.5sec, 5sec  (b) 5sec, 7.5sec 

(c) 2.5sec, 7.5sec (d) 10sec, 5sec 

15. Electric field in space is given by 𝑬⃗⃗ (𝒕) =
𝑬𝟎(̂+𝚥̂)

√𝟐
𝐜𝐨𝐬⁡(𝝎𝒕 + 𝒌𝒛). A positively charged particle at (𝟎, 𝟎, 𝝅/𝒌) is 

given velocity 𝒗𝟎𝒌̂ at 𝒕 = 𝟎. Direction of force acting on particle is 

(a) 𝑓 = 0  (b) Antiparallel to 
𝚤̂+𝚥̂

√2
 

(c) Parallel to 
𝚤̂+𝚥̂

√2
 (d) 𝑘̂ 

16. Focal length of convex lens in air is 𝟏𝟔 𝐜𝐦(𝝁glass = 𝟏. 𝟓). Now the lens is submerged in liquid of refractive 

index 1.42. Find the ratio of focal length in medium to focal length in air. 
(a) 9  (b) 17 

(c) 1  (d) 5 

17. A lift of mass 𝟗𝟐𝟎 𝐤𝐠 has a capacity of 10 persons. If average mass of person is 𝟔𝟖 𝐤𝐠. Friction force, 

between lift and lift shaft is 𝟔𝟎𝟎𝟎 𝐍. The minimum power of motor required to move the lift upward with 

constant velocity 𝟑 𝐦/𝐬 is [𝒈 = 𝟏𝟎 𝐦/𝐬𝟐] 
(a) 66000 W  (b) 63248 W 

(c) 48000 W  (d) 56320 W 

18. The hysteresis curve for a material is shown in the figure. Then for the material retentivity, coercivity and 

saturation magnetization respectively will be 
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(a) ⁡50 A/m, 1 T, 1.5 T  (b) 1.5 T, 50 A/m, 1 T 

(c) ⁡1 T, 50 A/m, 1.5 T  (d) 50 A/m, 1.5 T, 1 T 

19. An inductor of inductance 𝟏𝟎𝐦𝐇 and a resistance of 𝟓𝛀 is connected to a battery of 𝟐𝟎 𝐕 at 𝒕 = 𝟎. Find the 

ratio of current in the circuit at 𝒕 = ∞ to current at 𝒕 = 𝟒𝟎𝐬𝐞𝐜. 
(a) 1.06  (b) 1.48 

(c) 1.15  (d) 0.84 

20. Find the dimensions of 
𝑩𝟐

𝟐𝝁𝒐
 

(a) 𝑀𝐿−1𝑇−2  (b) 𝑀𝐿2𝑇−2 

(c) 𝑀𝐿−1𝑇2  (d) 𝑀𝐿−2𝑇−1 

21. A capacitor of 𝟔𝟎𝐩𝐅 charged to 𝟐𝟎 𝐕. Now, the battery is removed, and this capacitor is connected to 

another identical uncharged capacitor. Find heat loss in nJ. 

 

22. When 𝐦 grams of steam at 𝟏𝟎𝟎∘𝐂 is mixed with 𝟐𝟎𝟎𝐠𝐫𝐚𝐦𝐬 of ice at 𝟎∘𝐂, it results in water at 𝟒𝟎∘𝐂. Find 

the value of 𝒎 in grams 

(Given, Latent heat of fusion (𝑳𝒇) = 𝟖𝟎𝐜𝐚𝐥/𝐠, Latent heat of vaporization (𝑳𝒗) = 𝟓𝟒𝟎 

𝐜𝐚𝐥/𝐠, specific heat of water (𝑪𝒘) = 𝟏𝐜𝐚𝐥/𝐠/⁡∘𝐂) 

 

23. A solid cube of side ' 𝒂 ' is shown in the figure. Find the maximum value of 𝐜
𝟏𝟎𝟎𝒃

𝒂
 for which the block does 

not topple before sliding. 

 

 

24. Magnitude of resultant of two vectors 𝑷⃗⃗  and 𝑸⃗⃗  is equal to magnitude of 𝑷⃗⃗ . Find the angle between 𝑸⃗⃗  and 

resultant of 𝟐𝑷⃗⃗  and 𝑸⃗⃗ . 
 

25. A battery of unknown emf connected to a potentiometer has balancing length 𝟓𝟔𝟎 𝐜𝐦. If a resistor of 

resistance 𝟏𝟎𝛀 is connected in parallel with the cell the balancing length change by 𝟔𝟎 𝐜𝐦. If the internal 

resistance of the cell is 
𝒏

𝟏𝟎
𝛀, the value of ' 𝒏 ' is 

PART-II CHEMISTRY 

26. Which of the following reactions are possible? 

(A)  
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(B)  

(C)  

(D)  

(a) A, B, C  (b) B, D 

(c) A, C, D  (d) A, C 

27. 𝐁 in the given reaction is? 

 

(a) (b)  

(c) (d)  

28. The correct statement about gluconic acid is: 

(a) It is prepared by oxidation of glucose with HNO3 

(b) It is obtained by partial oxidation of glucose 

(c) It is a dicarboxylic acid 

(d) It forms hemiacetal or acetal 

29. The stability order of the following alkoxide ions are: 
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(a) C > B > A  (b) A > C > B 

(c) B > A > C  (d) C > A > B 

30.  

 

A and B are 

(a)  

(b)  

(c)  

(d)  

31. For the complex [𝐌𝐚𝟐 𝐛𝟐] if 𝐌 is 𝐬𝐩𝟑 or 𝐝𝐬𝐩𝟐 hybridized respectively then the total number of optical 

isomers respectively, are: 
(a) 1,1   (b) 2,1 

(c) 0,0   (d) 1,2 

32. The bond order and magnetic nature of 𝐂𝐍−respectively, are 

(a) 3, diamagnetic  (b) 3, paramagnetic 

(c) 2.5, paramagnetic  (d) 2.5, diamagnetic 

33. Which of the following is incorrect? 

(a) Λm
0 NaCl − Λm

0 NaBr = Λm
0 KCl − Λm

0 KBr 
(b) Λm

0 H2O = Λm
0 HCl + Λm

0 NaOH − Λm
0 NaCl 

(c) ⁡Λm
0 NaI − Λm

0 NaBr = Λm
0 NaBr − Λm

0 KBr 

(d) ⁡Λm
0 NaCl − Λm

0 KCl = Λm
0 NaBr − Λm

0 KBr 
34. 𝐍𝐚𝐎𝐇 + 𝐂𝐥𝟐 → 𝐀 + Other products 

Hot & conc. 

𝐂𝐚(𝐎𝐇)𝟐 + 𝐂𝐥𝟐 → 𝐁 + Other products 
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Cold & dil. 

𝐀 and 𝐁 respectively are: 

(a) NaClO3, Ca(OCl)2  (b) NaClO3, Ca(ClO3)2 

(c) NaCl, Ca(ClO3)2  (d) NaClO, Ca(ClO3)2 

35. There are two beakers (I) having pure volatile solvent and (II) having a volatile solvent and a non-volatile 

solute. If both the beakers are placed together in a closed container then: 

(a) Volume of solvent beaker will decrease and solution beaker will increase 

(b) Volume of solvent beaker will increase and solution beaker will also increase 

(c) Volume of solvent beaker will decrease and solution beaker will also decrease 

(d) Volume of solvent beaker will increase and solution beaker will decrease 

36. Metal with low melting point containing impurities of high melting point can be purified by 

(a) Zone refining (b) Vapor phase refining 

(c) Distillation  (d) Liquation 

37. Which of the following statements are correct? 

(I) On decomposition of 𝐇𝟐𝐎𝟐, 𝐎𝟐 gas is released. 

(II) 2-ethylanthraquinol is used in the preparation of 𝐇𝟐𝐎𝟐 

(III) On heating 𝐊𝐂𝐥𝐎𝟑, 𝐏𝐛(𝐍𝐎𝟑)𝟐 and 𝐍𝐚𝐍𝐎𝟑, 𝐎𝟐 gas is released. 

(IV) In the preparation of sodium peroxoborate, 𝐇𝟐𝐎𝟐 is treated with sodium metaborate. 
(a) I,II, IV  (b) II, III, IV 

(c) I, II, III, IV  (d) I, II, III 

38. Among the following, which is a redox reaction? 

(a) N2 + O2 →
2000 K

 

(b) Formation of O3 from O2 

(c) Reaction between NaOH and H2SO4 

(d) Reaction between AgNO3 and NaCl 

39.  

 

Select the correct options: 

a. A = CMPS, B = CAverage , C = CRMS 

b. A = CAverage , B = CMPS, C = CRMS 
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c. A = CRMS, B = CAverage , C = CMPS 

d. A = CAverage , B = CMPS, C = CRMS 

40. Which one of the following, among each pairs, will release maximum energy on gaining one electron? (𝑨 =
𝑭, 𝑪𝒍), (𝑩 = 𝑺, 𝑺𝒆), (𝑪 = 𝑳𝒊,𝑵𝒂) 

(a) (𝐴) = Cl, (𝐵) = S, (𝐶) = Li 
(b) (𝐴) = 𝐹, (𝐵) = Se, (𝐶) = Na 

(c) (𝐴) = 𝐹, (𝐵) = 𝑆, (𝐶) = 𝑁𝑎 

(d) (𝐴) = Cl, (𝐵) = Se, (𝐶) = Li 
41. Which of the following statements are incorrect? 

(a) 𝐂𝐨𝟑+ with strong field ligand forms a high magnetic moment complex. 

(B) For 𝐂𝐨𝟑+, if pairing energy (𝐏) > 𝚫𝟎, then the complex formed will have 𝐭𝟐 𝐠
𝟒 , 𝐞𝐠

𝟐 

configuration 

(C) For [𝐂𝐨(𝐞𝐧)𝟑]
𝟑+, 𝝀absorbed  is less than 𝝀absorbed  for [𝐂𝐨𝐅𝟔]

𝟑− 

(D) If 𝚫𝐨 = 𝟏𝟖𝟎𝟎𝟎 𝐜𝐦−𝟏 for 𝐂𝐨𝟑+, then with same ligands for it 𝚫𝐭 = 𝟏𝟔𝟎𝟎𝟎 𝐜𝐦−𝟏 
(a) A, D  (b) B, C 
(c) A, B  (d) A, B, C, D 

42. 𝟎. 𝟔 𝐠 of urea on strong heating with 𝐍𝐚𝐎𝐇 evolves 𝐍𝐇𝟑. The liberated 𝐍𝐇𝟑 will react completely with 

which of the following 𝐇𝐂𝐥 solutions? 

(a) ⁡100 mL of 0.2 NHCl 
(b) ⁡400 mL of 0.2 NHCl 
(c) ⁡100 mL of 0.1 NHCl 
(d) 200 mL of 0.2 NHCl 

43. Number of 𝐬𝐩𝟐 hybrid carbon atoms in aspartame is 

 

44. 3 grams of acetic acid is mixed in 𝟐𝟓𝟎 𝐦𝐋 of 𝟎. 𝟏𝐌𝐇𝐂𝐥. This mixture is now diluted to 𝟓𝟎𝟎 𝐦𝐋. 𝟐𝟎 𝐦𝐋 of 

this solution is now taken in another container. 
𝟏

𝟐
 𝐦𝐋 of 𝟓𝐌𝐍𝐚𝐎𝐇 is added to this. Find the 𝐩𝐇 of this 

solution. ( 𝐥𝐨𝐠𝟑 = 𝟎. 𝟒𝟕𝟕𝟏, 𝐩𝐊𝐚 = 𝟒. 𝟕𝟒) 

 

45. The flocculation value for 𝐀𝐬𝟐 𝐒𝟑 sol by 𝐇𝐂𝐥 is 𝟑𝟎𝐦𝐦𝐨𝐥𝐋−𝟏. Calculate mass of 𝐇𝟐𝐒𝐎𝟒 required in grams 

for 𝟐𝟓𝟎 𝐦𝐋𝐬𝐨𝐥 is 

 

46. 𝐍𝐚𝐂𝐥 →
𝐊𝟐𝐂𝐫𝟐𝐎𝟕/ Conc. 𝐇𝟐𝐒𝐎𝟒

( 𝐀) →
𝐍𝐚𝐎𝐇

(𝐁) →
 Dil. 𝐇𝟐𝐒𝐎𝟒,𝐇𝟐𝐎𝟐

 (C) 

Determine the total number of atoms in per unit formula of (A), (B) & (C). 

 

47. Calculate the 𝚫𝐇𝐟⁡
∘ (in kJ/mol) for 𝐂𝟐𝐇𝟔( 𝐠), if 𝚫𝐇𝐜⁡

∘[𝐂(graphite) ] = −𝟑𝟗𝟑. 𝟓 𝐤𝐉/𝐦𝐨𝐥, 𝚫𝐇𝐜⁡
∘[𝐇𝟐( 𝐠)] = − 

𝟐𝟖𝟔 𝐤𝐉/𝐦𝐨𝐥 and 𝚫𝐇𝐜⁡
∘[𝐂𝟐𝐇𝟔( 𝐠)] = −𝟏𝟓𝟔𝟎 𝐤𝐉/𝐦𝐨𝐥. 

PART-III MATHEMATICS 

48. From any point 𝐏 on the line 𝐱 = 𝟐𝐲, a perpendicular is drawn on 𝐲 = 𝐱. Let the foot of perpendicular be 𝐐. 

Find the locus of mid point of 𝐏𝐐. 

(a) 5x = 7y   (b) 2x = 3y 

(c) 7x = 5y   (d) 3x = 2y 

49. Let 𝜽𝟏 and 𝜽𝟐 (where 𝜽𝟏 < 𝜽𝟐 ) are two solutions of 𝟐𝐜𝐨𝐭𝟐⁡𝜽 −
𝟓

𝐬𝐢𝐧⁡𝜽
+ 𝟒 = 𝟎,𝜽 ∈ [𝟎, 𝟐𝝅) then 

∫𝜽𝟏

𝜽𝟐  𝐜𝐨𝐬𝟐⁡𝟑𝜽𝒅𝜽 is equal to 
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(a)  
𝜋

9
   (b) 

2𝜋

3
 

(c)  
𝜋

3
+

1

6
  (d) 

𝜋

3
 

50. Coefficient of 𝒙𝟕 in (𝟏 + 𝒙)𝟏𝟎 + 𝒙(𝟏 + 𝒙)𝟗 + 𝒙𝟐(𝟏 + 𝒙)𝟖 + ⋯+ 𝒙𝟏𝟎 is 

(a) 260  (b) 210 

(c) 420  (d) 330 

51. Let 𝜶 and 𝜷 are the roots of 𝒙𝟐 − 𝒙 − 𝟏 = 𝟎 such that 𝑷𝒌 = 𝜶𝒌 + 𝜷𝒌, 𝒌 ≥ 𝟏 then which one is incorrect? 

(a) 𝑃5 = 𝑃2 × 𝑃3 

(b) 𝑃1 + 𝑃2 + 𝑃3 + 𝑃4 + 𝑃5 = 26 

(c) 𝑃5 = 11 

(d)  𝑃3 = 𝑃5 − 𝑃4 

52. The area bounded by 𝟒𝒙𝟐 ≤ 𝒚 ≤ 𝟖𝒙 + 𝟏𝟐 is 

(a) 
127

3
   (b) 

125

3
 

(c) 
128

3
   (d) 

124

3
 

53. Contrapositive of 𝑨 ⊂ 𝑩 and 𝑩 ⊂ 𝑪 then 𝑪 ⊂ 𝑫 

(a) 𝐶 ⊄ 𝐷 or 𝐴 ⊄ 𝐵 or 𝐵 ⊄ 𝐶 

(b) 𝐶 ⊂ 𝐷 or 𝐴 ⊄ 𝐵 and 𝐵 ⊄ 𝐶 

(c) 𝐶 ⊂ 𝐷 and 𝐴 ⊄ 𝐵 or 𝐵 ⊄ 𝐶 

(d) 𝐶 ⊂ 𝐷 or 𝐴 ⊄ 𝐵 or 𝐵 ⊄ 𝐶 

54. Let 𝟑 + 𝟒 + 𝟖 + 𝟗 + 𝟏𝟑 + 𝟏𝟒 + 𝟏𝟖 + .40 terms = 𝑺. If 𝑺 = (𝟏𝟎𝟐)𝒎 then 𝒎 = 

(a) 5  (b) 10 

(c) 25  (d) 20 

55. (⁡𝟑𝟔𝑪𝒓+𝟏) × (𝒌𝟐 − 𝟑) = ⁡𝟑𝟓𝑪𝒓 × 𝟔, then the number of ordered pairs (𝒓, 𝒌), where 𝒌 ∈ 𝐈, are 

(a) 2   (b) 6 

(c) 3   (d) 4 

56. Let 𝒇(𝒙) be a five-degree polynomial which has critical points 𝒙 = ±𝟏 and 𝐥𝐢𝐦𝒙→𝟎   (𝟐 +
𝒇(𝒙)

𝒙𝟑 ) = 𝟒 then 

which one is incorrect. 

(a) 𝑓(𝑥) has minima at 𝑥 = 1 and maxima at 𝑥 = −1 

(b) 𝑓(1) − 4𝑓(−1) = 4 

(c) 𝑓(𝑥) has maxima at 𝑥 = 1 and minima at 𝑥 = −1 

(d) 𝑓(𝑥) is odd 

57. If LMVT is applicable on 𝒇(𝒙) = 𝒙𝟑 − 𝟒𝒙𝟐 + 𝟖𝒙 + 𝟏𝟏 in [𝟎, 𝟏], the value of 𝒄 is 

(a) 
4+√5

3
   (b) 

4+√7

3
 

(c) 
4−√7

3
   (d) 

4−√5

3
 

58. Consider there are 5 machines. Probability of a machine being faulty is 
𝟏

𝟒
. Probability of at most two 

machines being faulty is (
𝟑

𝟒
)
𝟑
𝒌, then the value of 𝒌 is 

(a) 
17

4
   (b)  

17

8
 

(c)  
17

2
   (d) 4 

59. 𝒂𝟏, 𝒂𝟐, 𝒂𝟑, … , 𝒂𝟗 are in geometric progression where 𝒂𝟏 < 𝟎 and 𝒂𝟏 + 𝒂𝟐 = 𝟒, 𝒂𝟑 + 𝒂𝟒 = 𝟏𝟔. If ∑𝒊=𝟏
𝟗  𝒂𝒊 =

𝟒𝝀, then 𝝀 is equal to 
(a) 171   (b) -513 

(c) −
511

3
  (d) -171 

60. If 𝒚√𝟏 − 𝒙𝟐 = 𝒌 − 𝒙√𝟏 − 𝒚𝟐 and 𝒚 (
𝟏

𝟐
) = −

𝟏

𝟒
. Then 

𝒅𝒚

𝒅𝒙
 at 𝒙 =

𝟏

𝟐
 is 

(a) 
2

√5
   (b) −

√5

2
 

(c) −
√5

4
   (d) 

√5

2
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61. Let 𝑨 = [𝒂𝒊𝒋], 𝑩 = [𝒃𝒊𝒋] are two 𝟑 × 𝟑 matrices such that 𝒃𝒊𝒋 = 𝝀𝒊+𝒋−𝟐𝒂𝒊𝒋 and |𝑩| = 𝟖𝟏. Find |𝑨| if 𝝀 = 𝟑 

(a) 
1

81
   (b) 

1

27
 

(c)  
1

9
   (d) 3 

62. Pair of tangents are drawn from the origin to the circle 𝒙𝟐 + 𝒚𝟐 − 𝟖𝒙 − 𝟒𝒚 + 𝟏𝟔 = 𝟎, then the square of 

length of chord of contact is 

(a) 
8

5
   (b) 

8

13
 

(c) 
24

5
   (d) 

64

5
 

63. Let 𝒚(𝒙) is the solution of differential equation (𝒚𝟐 − 𝒙)
𝒅𝒚

𝒅𝒙
= 𝟏 and 𝒚(𝟎) = 𝟏, then find the value of 𝒙 

where the curve cuts the 𝒙-axis . 

(a) 2 − 𝑒  (b) 2 

(c) 2 + 𝑒  (d) 𝑒 

64. Let 𝟒𝜶∫−𝟏

𝟐
 𝒆−𝜶|𝒙|𝒅𝒙 = 𝟓 then 𝜶 = 

(a) ln⁡√2  (b) ln⁡
3

4
 

(c) ln⁡2   (d) ln⁡
4

3
 

65. If 𝒂⃗⃗ , 𝒃⃗⃗ , 𝒄⃗  are unit vectors such that 𝒂⃗⃗ + 𝒃⃗⃗ + 𝒄⃗ = 𝟎⃗⃗  and 𝝀 = 𝒂⃗⃗ ⋅ 𝒃⃗⃗ + 𝒃⃗⃗ ⋅ 𝒄⃗ + 𝒄⃗ ⋅ 𝒂⃗⃗  and 𝒅⃗⃗ = 𝒂⃗⃗ × 𝒃⃗⃗ + 𝒃⃗⃗ × 𝒄⃗ + 𝒄⃗ ×
𝒂⃗⃗  then (𝝀, 𝒅) = 

(a)  (
3

2
, 3𝑎 × 𝑏⃗ )  (b)  (−

3

2
, 3𝑎 × 𝑐 ) 

(c) (−
3

2
, 3𝑎 × 𝑏⃗ ) (d) (

3

2
, 3𝑎 × 𝑐 ) 

66. 𝟑𝒙 + 𝟒𝒚 = 𝟏𝟐√𝟐 is a tangent to the ellipse 
𝒙𝟐

𝒂𝟐 +
𝒚𝟐

𝟗
= 𝟏, then the distance between foci of ellipse is 

(a) 2√5  (b) 2√7 

(c) 4  (d) 2√3 

67. If mean and variance of 𝟐, 𝟑, 𝟏𝟔, 𝟐𝟎, 𝟏𝟑, 𝟕, 𝒙, 𝒚 are 10 and 25 respectively then 𝒙𝒚 is equal to 

 

68. If 𝑸 ≡ (
𝟓

𝟑
,
𝟕

𝟑
,
𝟏𝟕

𝟑
) is foot of perpendicular drawn from 𝑷(𝟏, 𝟎, 𝟑) onto a line 𝑳 and line 𝑳 is passing through 

(𝜶, 𝟕, 𝟏), then value of 𝜶 is 

 

69. If system of equations 𝒙 + 𝒚 + 𝒛 = 𝟔, 𝒙 + 𝟐𝒚 + 𝟑𝒛 = 𝟏𝟎, 𝟑𝒙 + 𝟐𝒚 + 𝝀𝒛 = 𝝁 has more than 2 solutions, then 

(𝝁 − 𝝀𝟐) is 

 

70. If 𝒇(𝒙) is defined in 𝒙 ∈ (−
𝟏

𝟑
,
𝟏

𝟑
)& 

𝒇(𝒙) = {(
𝟏

𝒙
) 𝐥𝐨𝐠𝒆⁡(

𝟏 + 𝟑𝒙

𝟏 − 𝟐𝒙
) 𝒙 ≠ 𝟎

𝒌 𝒙 = 𝟎

 

The value of 𝒌 such that 𝒇(𝒙) is continuous is 

 

71. Let 𝑿 = {𝒙: 𝟏 ≤ 𝒙 ≤ 𝟓𝟎, 𝒙 ∈ 𝐍}, 𝑨 = {𝒙: 𝒙 is a multiple of 2}, 𝑩 = {𝒙: 𝒙 is a multiple of 7}. Then the number 

of elements in the smallest subset of 𝑿 which contain elements of both 𝑨 and 𝑩 is 

 


