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: HINTS AND SOLUTIONS : 

Single Correct Answer Type 

1 (d) 

Man walks from his home to market with a speed 

of 5 𝑘𝑚/ℎ. Distance= 2.5 𝑘𝑚 and time =
𝑑

𝑣
=

2.5

5
=

1

2
 ℎ𝑟 and he returns back with speed of 7.5 𝑘𝑚/ℎ 

in rest of time of 10 𝑚𝑖𝑛𝑢𝑡𝑒𝑠 

Distance = 7.5 ×
10

60
= 1.25 𝑘𝑚 

So, Average speed =
Total distance

TOtal time
 

=
(2.5 + 1.25)𝑘𝑚

(40/60)ℎ𝑟
=

45

8
𝑘𝑚/ℎ𝑟 

2 (c) 

𝑆𝑛 = 𝑢 +
𝑎

2
(2𝑛 − 1) ⇒ 1.2 = 0 +

𝑎

2
(2 × 6 − 1) 

⇒ 𝑎 =
1.2 × 2

11
= 0.218 𝑚/𝑠2 

3 (d) 

An aeroplane flies 400m north and 300m south so 

the net displacement is 100m towards north. 

Then it flies 1200m upward so 𝑟 =

√(100)2 + (1200)2 

                                                                = 1204 m ≃

1200 m 

4 (d) 

v⃗ man = 
𝑣

√2
î +

𝑣

√2
j ̂

Let   v⃗ wind = 𝑎î + 𝑏j ̂

⇒  v⃗ wind/man=  (𝑎 −
𝑣

√2
) î + (𝑏 −

𝑣

√2
) j ̂

⇒ tan θ =
𝑏 −

𝑣

√2

𝑎 −
𝑣

√2

= tan270° 

⇒  𝑎 −
𝑣

√2
= 0 

⇒ 𝑎 =
𝑣

√2
 ⇒ v⃗ wind =

𝑣

√2
î + 𝑏j ̂

when the man doubles his speed 

v⃗ man
′ = 2(

𝑣

√2
î +

𝑣

√2
ĵ) = √2 (𝑣î + 𝑣ĵ) 

⇒ v⃗ ′wind/man=(
𝑣

√2
− √2 𝑣) î + (𝑏 − √2 𝑣)j ̂

⇒  tanθ′ =
𝑏 − √2 

𝑣

√2−√2 𝑣

=
2𝑣 − √2 𝑏

𝑣
 

But θ′ = 270° − cot−1(2) 

⇒   tan [270° − cot−1(2)]= 
2𝑣−√2𝑏

𝑣
 

⇒  cot[cot−1(2)] =
2𝑣−√2𝑏

𝑣
 

⇒ 2𝑣 = 2𝑣 − √2 𝑏 = 𝑏 = 0 

∴  v⃗ wind =
𝑣

√2
i ̂

5 (b) 

Distance covered =Area enclosed by 𝑣 − 𝑡 graph 

= Area of triangle =
1

2
× 4 × 8 = 16 𝑚 

6 (a) 

𝑥 =
1

2
g𝑡2, 100 − 𝑥 = 25𝑥 −

1

2
g𝑡2; 

Adding 25𝑡 = 100 or 𝑡 = 4 s 

8 (d) 

𝑓 =
𝑢𝑣

𝑢 + 𝑣
,
∆𝑓

𝑓
=

∆𝑢

𝑢
+

∆𝑣

𝑣
+

(𝑢 + 𝑣)

𝑢 + 𝑣
 

9 (a) 

By submitting the dimensions of each quantity we 

get 

𝑇 = [𝑀𝐿−1𝑇−2]𝑎[𝐿−3𝑀]𝑏[𝑀𝑇−2]𝑐 

11 (a) 

Given,      𝑊 =
1

2
𝑘𝑥2 

Writing the dimensions on both sides 

    [ML2T−2] =  𝑘[M0L2T0] 

∴ Dimensions of 𝑘 = [MT−2] = [ML0T−2] 

13 (a) 

[𝑒] = [𝐴𝑇], ∈0= [𝑀−1𝐿−3𝑇4𝐴2], [ℎ] = [𝑀𝐿2𝑇−1] 

And [𝑐] = [𝐿𝑇−1] 

∴ [
𝑒2

4𝜋𝜖0ℎ𝑐
] = [

𝐴2𝑇2

𝑀−1𝐿−3𝑇4𝐴2 × 𝑀𝐿2𝑇−1 × 𝐿𝑇−1
] 

= [𝑀0𝐿0𝑇0] 

14 (d) 

Dimensional formula of magnetic flux 

                 = [ML2T−2A−1] 

15 (d) 

√𝑃2 + 𝑄2 + 2𝑃𝑄cosθ = (𝑃 − 𝑄) 

⇒  𝑃2 + 𝑄2 + 2𝑃𝑄cosθ = 𝑃2 + 𝑄2 − 2𝑃𝑄 

⇒  2𝑃𝑄(1+cosθ)=0 

but  2𝑃𝑄 ≠ 0 

∴  1 + cosθ = 0   or  cosθ = −1 

or   θ = 180° 
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16 (d) 

Let �⃗⃗� 1 and �⃗⃗� 𝟐 be the initial velocities of the two 

particles and θ1 and θ2 be their angles of 

projection with the horizontal 

The velocities of the two particles after time 𝑡 are, 

�⃗� 1 = (𝑢1 cos θ1)�̂� + (𝑢1 sin θ1 − g𝑡)�̂� and 

�⃗� 1 = (𝑢1 cos θ1)�̂� + (𝑢2 sin θ2 − g𝑡)�̂� 

Their relative velocity is �⃗� 12 = �⃗� 1 − �⃗� 2 

= (𝑢1 cos θ1 − 𝑢2 cosθ1) �̂� + (𝑢1 sin θ1

− 𝑢2 sinθ2)�̂� 

Which is a constant. So the path followed by one, 

as seen by the other is a straight line, making a 

constant angle with the horizontal 

17 (c) 

The pilot will see the ball falling in straight line 

because the reference frame is moving with the 

same horizontal velocity but the observer at rest 

will see the ball falling in parabolic path 

18 (d) 

𝑅 =
𝑢2 sin2𝜃

𝑔
=

2𝑢𝑥𝑣𝑦

𝑔
 

∴ Range ∝ horizontal initial velocity (𝑢𝑥) 

In path 4 range is maximum so football possess 

maximum horizontal velocity in the path 

19 (c) 

The forces acting on the ball will be (i) in the 

direction opposite to its motion 𝑖𝑒, frictional force 

and(ii) weight 𝑚𝑔. 

20 (c) 

Change in velocity = 2𝑣 sin(𝜃/2) = 2𝑣 sin 20° 

Integer Answer Type 

21 (8) 

𝑡1 = 𝑡2 − 𝑡, 𝑣1 = 𝑣2 = 𝑣, 𝑆 =
1

2
𝑎1𝑡2

1, 𝑆 =
1

2
𝑎2𝑡2

2 

𝑣1 = 𝑎1𝑡1, 𝑣2 = 𝑎2𝑡2 ⇒ 𝑣2 + 𝑣 = 𝑎1𝑡1 

⇒ 𝑎2𝑡2 + 𝑣 = 𝑎1𝑡1 = 𝑎1𝑡2 ⇒ 𝑡2 =
𝑣 + 𝑎1𝑡

𝑎1 − 𝑎2
 

√
𝑎2

𝑎1
=

𝑡1
𝑡2

= 1 −
𝑡

𝑡2
 ⇒ √

𝑎2

𝑎1
= 1 −

𝑡(𝑎1 − 𝑎2)

(𝑣 + 𝑎1𝑡)
 

⇒ 
√𝑎2

√𝑎1
=

𝑣 + 𝑎2𝑡

𝑣 + 𝑎1𝑡
⇒ √𝑎2 𝑣 + 𝑎1√𝑎2 𝑡

= 𝑣√𝑎1 + 𝑎2√𝑎1𝑡 

⇒ 𝑣 = (√𝑎1𝑎2)𝑡 = 8 ms−1 

22 (2) 

Taking upward direction as positive, let us work 

in the frame of lift. Acceleration of ball relative to 

lift = (g + 𝑎) downward, so 𝑎real = −(g + 𝑎), 

initial velocity: 𝑢rel = 𝑣, final velocity: 𝑣rel = −𝑣 

as the ball will reach the man with same speed 

w.r.t lift 

Apply 𝑣rel = 𝑢rel + 𝑎rel𝑡 ⇒ −𝑣 = 𝑣 + (−g −

𝑎)𝑡 ⇒ 𝑡 = 2 s 

23 (2) 

𝑡1 + 𝑡2 = 4 min, 𝑣 = 𝑎1𝑡1 = 𝑎2𝑡2 

𝑆 =
1

2
× 4𝑣 ⇒ 4 = 2𝑣 ⇒ 𝑣 = 2 

 

𝑡1 + 𝑡2 = 𝑣 [
1

𝑎1
+

1

𝑎2
] ⇒ 4 = 2 [

1

𝑎1
+

1

𝑎2
] ⇒

1

𝑎1
+

1

𝑎2

= 2 

24 (5) 

𝑠 = 𝑢 +
𝑎

2
(2𝑛 − 1) 

𝑢 = 100 ms−1, 𝑎 = −10 ms−2 and 𝑠 = 5 m 

5 = 100 − 5(2𝑛 − 1) gives 𝑛 = 10 s 

Body when thrown up with velocity 200 ms−1 will 

take 20 s to reach the highest point. Distance 

travelled in 20th second is 200 − 5(200 × 2 −

1) = 5 m 

In the last second of upward journey, the bodies 

will travel same distance 

25 (6.5) 

Density (ρ) = 
Mass

Volume
=

m

𝑙3
       …..(for cube V = 𝑙3) 

Percentage relative error in density will be, 
∆ρ

ρ
× 100 = [

∆m

m
+ 3

∆𝑙

𝑙
]% 

                   = [3.5 + (3 × 1)]% 

                   = (3.5 + 3)% = 6.5% 

26 (7) 

Dimension of force = [M1L1T2] 

Now, F = ma 

⇒ m = 
f

a
 

∴ Mass = 
103N

10−2m (101s)−2 =
103kg m

s2 ×
102𝑠2  

10−2m
 

                                             = 107kg 

Comparing 10x with 107,  

∴ x = 7 

27 (3) 

From Coulomb’s law, 

F = 
q1q2

4πFr2 
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∴  𝜀0 = 
q1q2

4πFr2
= 

(A1T1)(A1T1)

[M1L1T−2][L2]
=  [M−1L−3T4A2] 

∴ p = −1, q = −3, 𝑟 = 4, 𝑠 = 2 

∴  
p=q+r

s
=

−1−(−3)+4

2
=

6

2
=3  

28 (5) 

𝑣𝑥 = 𝑢𝑥 + 𝑎𝑥𝑡 ⇒ 0 = 𝑢 cos 30° − g sin 30°  𝑡 

⇒ 𝑡 =
𝑢√3

g
 

 

𝑆𝑦 = 𝑢𝑦𝑡 +
1

2
𝑎𝑦𝑡

2 

⇒ −𝐻 cos 30° = −𝑢 sin30° 𝑡 −
1

2
g cos 30° 𝑡2 

⇒ −𝐻
√3

2
=  

−𝑢

2

𝑢√3

g
−

1

2
g
√3

2

𝑢23

g2
 

⇒ 𝑢 = √2g𝐻/5 = √2 × 10 × 6.25/5 = 5 m/s 

29 (0) 

As 𝑠 − 𝑡 graph is a parabola, it can be given as 𝑠 =

𝑘1𝑡 − 𝑘2𝑡
2, where 𝑘1 and 𝑘2 are constants. Since it 

is symmetrical 𝑡 = 1 s, we have equal 

displacements at 𝑡 =
1

2
𝑠 and 𝑡 =

3

2
 𝑠 that tells us 

that line 𝐴𝐵 joining two coordinates is parallel to 

the 𝑡-axis. Hence, slope of 𝐴𝐵 is zero. This implies 

that the average velocity during the time interval 

∆𝑡 = 1 s is zero 

 
30 (2) 

𝐴𝐵 = 2 𝑅 cos θ 

𝐴𝐵 =
1

2
g cosθ𝑡2 ⇒ 2 𝑅 cos θ =

1

2
g cosθ𝑡2 

2√
𝑅

g
= 𝑡 ⇒ 2√

10

10
= 𝑡 = 2s 
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: HINTS AND SOLUTIONS : 

Single Correct Answer Type 

61 (b) 

We have, 

𝑎 = 5 cm, 𝑏 = 4 cm and cos(𝐴 − 𝐵) =
31

32
 

∴ tan
𝐴 − 𝐵

2
=

𝑎 − 𝑏

𝑎 + 𝑏
cot

𝐶

2
 

⇒ √
1 − cos(𝐴 − 𝐵)

1 + cos(𝐴 − 𝐵)
=

𝑎 − 𝑏

𝑎 + 𝑏
√

1 + cos 𝐶

1 − cos 𝐶
 

⇒
1 −

31

32

1 +
31

32

= (
5 − 4

5 + 4
)

2

(
1 + cos 𝐶

1 − cos 𝐶
) 

⇒
81

63
=

1 + cos 𝐶

1 − cos 𝐶
⇒ cos 𝐶 =

1

8
 

62 (c) 

We have, (5 + 4 cos θ)(2 cos θ + 1) = 0 

⇒ cos θ = −
5

4
  which is not possible 

∴  2 cos θ + 1 = 0 ⇒  cos θ = −
1

2
 

⇒  θ =
2π

3
,
4π

3
 

∴  Solution set is {
2π

3
,

4π

3
} ∈ [0, 2π] 

63 (a) 

Given, cot(α + β) = 0 ⇒  cos (α + β) = 0 

⇒ α + β = (2𝑛 + 1)
𝜋

2
 , 𝑛 ∈ 𝐼 

∴  sin(α + 2β) = sin(2α + 2β − α) 

= sin[(2𝑛 + 1)𝜋 − α] 

= sin(2𝑛𝜋 + 𝜋 − α) 

= sin(π − α) = sin α 

64 (a) 

Since,   −1 ≤ cos 𝜃 ≤ 1 

∴  −1 ≤ cos(4𝑥 − 5) ≤ 1 

⇒  −3 ≤ 3 cos(4𝑥 − 5) ≤ 3 

⇒   4 − 3 ≤ 3 cos(4𝑥 − 5) + 4 ≤ 3 + 4 

⇒   1 ≤ 3 cos(4𝑥 − 5) + 4 ≤ 7 

65 (c) 

(1) cot θ − tan θ = 2 

⇒  2 cot 2θ + 2  ⇒  tan 2θ = 1 

⇒  2θ = 𝑛𝜋 +
𝜋

4
 ⇒  θ = (4𝑛 + 1)

𝜋

8
 

(2) The given equation can be written as 

2 sin 𝑥 cos 𝑥 + 2 cos2 𝑥 − 1 + sin 𝑥 + cos 𝑥 + 1 = 0 

⇒  (2 cos 𝑥 + 1) (sin 𝑥 + cos 𝑥) = 0 

⇒  cos 𝑥 = −
1

2
 or sin 𝑥 + cos 𝑥 = 0 

⇒  cos 𝑥 = −
1

2
 or tan 𝑥 = −1 

But cos 𝑥 and tan 𝑥 are positive in Ist quadrant. 

Therefore, the equation has no solution in the Ist 

quadrant. Hence, both of statements are correct. 

66 (a) 

Let sec 𝜃 − tan 𝜃 = 𝜆     …(i) 

Then, 

(sec 𝜃 + tan 𝜃) =
1

sec 𝜃 − tan 𝜃
 

⇒ sec 𝜃 + tan 𝜃 =
1

𝜆
      …(ii) 

∴ 2 tan 𝜃 =
1

𝜆
+ 𝜆    [On subtracting (i) from (ii)] 

⇒ 2𝑥 −
1

2𝑥
=

1

𝜆
− 𝜆 

⇒ 𝜆 =
1

2𝑥
, −2𝑥 ⇒ sec 𝜃 − tan 𝜃 =

1

2𝑥
, −2𝑥 

67 (a) 

We have, 

∑ 𝑎3 cos(𝐵 − 𝐶) 

= ∑ 𝑘3 sin3 𝐴 cos(𝐵 − 𝐶) 

= 𝑘3 ∑ sin2 𝐴 sin(𝐵 + 𝐶) cos(𝐵 − 𝐶) 

=
𝑘3

2
∑ sin2 𝐴(sin 2 𝐵 + sin 2 𝐶) 

=
𝑘3

2
∑[sin2 𝐴(sin 2 𝐵 + sin 2 𝐶) 

+ sin2 𝐵(sin 2 𝐶 + sin 2 𝐴)

+ sin2 𝐶(sin 2 𝐴 + sin 2 𝐵) 

= 𝑘3 ∑[sin2 𝐴 sin 𝐵 cos 𝐵 + sin2 𝐵 sin 𝐴 cos 𝐴] 

= 𝑘3 ∑ sin 𝐴 sin 𝐵 sin(𝐴 + 𝐵) 

= 𝑘3[sin 𝐴 sin 𝐵 sin 𝐶 + sin 𝐵 sin 𝐶 sin 𝐴

+ sin 𝐶 sin 𝐴 sin 𝐵] 

= 3(𝑘 sin 𝐴)(𝑘 sin 𝐵)(𝑘 sin 𝐶) = 3 𝑎𝑏𝑐 

68 (d) 

We have, 

(sec 𝐴 − tan 𝐴)(sec 𝐵 − tan  𝐵)(sec 𝐶 − tan 𝐶)

= (sec 𝐴 + tan 𝐴)(sec 𝐵

+ tan 𝐵)(sec 𝐶 + tan 𝐶) 

⇒ (sec2 𝐴 − tan2 𝐴)(sec2 𝐵 − tan2 𝐵)(sec2 𝐶

− tan2 𝐶) 

= {(sec 𝐴 + tan 𝐴)(sec 𝐵 + tan 𝐵)(sec  𝐶

+ tan 𝐶)}2 
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⇒ 1 = {(sec 𝐴 + tan 𝐴)(sec 𝐵 + tan 𝐵)(sec  𝐶

+ tan 𝐶)}2 

⇒ (sec 𝐴 + tan 𝐴)(sec 𝐵 + tan 𝐵)(sec  𝐶 + tan 𝐶)

= ±1 

Hence, LHS = RHS = ±1 

69 (b) 

tan(𝐴 + 𝐵 + 𝐶)

=
[tan 𝐴 + tan 𝐵 + tan 𝐶 − tan 𝐴 tan 𝐵 tan 𝐶]

[1 − tan 𝐴 tan 𝐵 − tan 𝐵 tan 𝐶 − tan 𝐶 tan 𝐴]
 

⇒   tan(90°) 

=
tan 𝐴 + tan 𝐵 + tan 𝐶 − tan 𝐴 tan 𝐵 tan 𝐶

1 − tan 𝐴 tan 𝐵 − tan 𝐵 tan 𝐶 − tan 𝐶 tan 𝐴
 

⇒  tan 𝐴 tan 𝐵 + tan 𝐵 tan 𝐶 + tan 𝐶 tan 𝐴 = 1 

70 (c) 

We have, 𝑥 cos θ = 𝑦 cos (θ +
2π

3
) 

= 𝓏 cos (θ +
4π

3
) = 𝑘           (say) 

⇒ cos θ =
𝑘

𝑥
, cos (θ +

2π

3
) =

𝑘

𝑦
 

and cos (θ +
4π

3
) =

𝑘

𝓏
 

∴  
𝑘

𝑥
+

𝑘

𝑦
+

𝑘

𝓏
= cos θ

+ cos (θ +
2π

3
) + cos (θ +

4π

3
) 

= cos θ − cos (
π

3
− θ) − cos (

π

3
+ θ) 

= cos θ − 2 cos
π

3
cos θ = 0 

⇒
1

𝑥
+

1

𝑦
+

1

𝓏
= 0 

71 (b) 

Given,   𝑥 = 3 + 𝑖         …(i) 

Now,   𝑥3 − 3𝑥2 − 8𝑥 + 15 

= (3 + 𝑖)3 − 3(3 + 𝑖)2 − 8(3 + 𝑖) + 15 

= (27 + 𝑖3 + 27𝑖 + 9𝑖2) − 3(9 + 𝑖2 + 6𝑖) − 24

− 8𝑖 + 15 

= −15 

73 (b) 

We have, 

𝑥2 − 2 𝑎1𝑥 + 1 = 0             …(i) 

𝑥2 − 4𝑎2𝑥 + 2 = 0              …(ii) 

𝑥2 − 6𝑎3𝑥 + 3 = 0              …(iii) 

Let 𝛼, 𝛽; 𝛽, 𝛾 and 𝛾, 𝛼 be the pairs of roots of 

equations (i),(ii) and (iii) respectively. Then, 

𝛼 + 𝛽 = 2𝑎1, 𝛼 𝛽 = 1           …(iv) 

𝛽 + 𝛾 = 4𝑎2, 𝛽 𝛾 = 2            …(v) 

𝛾 + 𝛼 = 6𝑎3, 𝛾 𝛼 = 3            …(vi) 

Now, 

𝛼 𝛽 = 1, 𝛽 𝛾 = 2 and 𝛾 𝛼 = 3 

⇒ (𝛼 𝛽)(𝛽 𝛾)(𝛾 𝛼) = 1 × 2 × 3 ⇒ 𝛼, 𝛽 𝛾 = ± √6 

∴ 𝛼 = ± √
3

2
 , 𝛽 = ± √

2

3
 , 𝛾 = ± √6 

and, 

𝛼 + 𝛽 − 2𝑎1, 𝛽 + 𝛾 = 4𝑎2, 𝛾 + 𝛼 = 6𝑎3 

⇒ 𝛼 + 𝛽 + 𝛾 = 𝑎1 + 2𝑎2 + 3𝑎3 

∴ 𝛼 = 𝑎1 − 2𝑎2 + 3𝑎3, 𝛽 = 𝑎1 + 2𝑎2 − 3𝑎3, 𝛾

= −𝑎1 + 2𝑎2 + 3𝑎3 

Thus, we have the following sets of simultaneous 

linear equations: 

𝑎1 − 2𝑎2 + 3𝑎3 = √
3

2
    𝑎1 − 2𝑎2 + 3𝑎3 = −√

3

2
 

𝑎1 + 2𝑎2 − 3𝑎3 = √
2

3
 and, 𝑎1 + 2𝑎2 − 3𝑎3 = −√

2

3
 

−𝑎1 + 2𝑎2 + 3𝑎3 = √6    − 𝑎1 + 2𝑎2 + 3𝑎3

= −√6 

Hence, there are two triplets (𝑎1, 𝑎2, 𝑎3) 

74 (a) 

If 𝑎𝑥3 + 𝑏𝑥 + 𝑐 is divisible by 𝑥2 + 𝑏𝑥 + 𝑐, then 

the remainder must be zero when 𝑎𝑥3 + 𝑏𝑥 + 𝑐 is 

divided by 𝑥2 + 𝑏𝑥 + 𝑐 

We have, 

𝑎𝑥3 + 𝑏𝑥 + 𝑐 = (𝑥2 + 𝑏𝑥 + 𝑐)(𝑎𝑥 − 𝑎𝑏)

+ {𝑥(𝑏 − 𝑎𝑐 + 𝑎𝑏2) + 𝑐 − 𝑎𝑏𝑐} 

∴Remainder = 0 

⇒ 𝑥(𝑏 − 𝑎𝑐 + 𝑎𝑏2) − 𝑐 + 𝑎𝑏𝑐 = 0 for all 𝑥 

⇒ 𝑏 − 𝑎𝑐 + 𝑎𝑏2 = 0 and −𝑐 + 𝑎𝑏𝑐 = 0 

⇒ 𝑏 − 𝑎𝑐 + 𝑎𝑏2 = 0 and 𝑎𝑏 = 1    [∵ 𝑐 ≠ 0] 

⇒ 𝑏 − 𝑎𝑐 + 𝑎 (
1

𝑎
)

2

= 0       [∵ 𝑎𝑏 = 1 ⇒ 𝑏 = 1/𝑎] 

⇒ 𝑎𝑏 − 𝑎2𝑐 + 1 = 0 

⇒ 𝑎2𝑐 − 𝑎𝑏 − 1 = 0 

⇒ 𝑎 is a root of  𝑥2𝑐 − 𝑏𝑥 − 1 = 0 

75 (a) 

Since,    𝑧𝑧̅(𝑧2 + 𝑧̅2) = 350 

⇒      2(𝑥2 + 𝑦2)(𝑥2 − 𝑦2) = 350 

⇒      (𝑥2 + 𝑦2)(𝑥2 − 𝑦2) = 175 
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Since,   𝑥, 𝑦 ∈ 𝐼, the only possible case which gives 

integral solution, is 

𝑥2 + 𝑦2 = 25              …(i) 

𝑥2 − 𝑦2 = 7                 …(ii) 

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

𝑥2 = 16,    𝑦2 = 9 

⇒         𝑥 = ±4,   𝑦 = ±3 

∴  Area of rectangle= 8 × 6 = 48 

76 (d) 

Given,   log27 log3 𝑥 =
1

3
 

⇒ (log3 𝑥) = (27)1/3 = 3 

⇒ 𝑥 = (3)3 

⇒ 𝑥 = 27 

77 (a) 

Let roots be 𝛼 and 2𝛼 

∴   𝛼 + 2𝛼 = 3𝛼 = −
(3𝑎 − 1)

(𝑎2 − 5𝑎 + 3)
 

And 𝛼. 2𝛼 = 2𝛼2 =
2

(𝑎2−5𝑎+3)
 

⇒  
(3𝑎 − 1)2

9(𝑎2 − 5𝑎 + 3)2
=

1

(𝑎2 − 5𝑎 + 3)
 

⇒ (3𝑎 − 1)2 = 9(𝑎2 − 5𝑎 + 3) 

⇒ 45𝑎 − 6𝑎 = 27 − 1   ⇒     𝑎 =
2

3
 

78 (c) 

Since, 𝑛 is not a multiple of 3, therefore𝑛 = 3𝑚 +

1, 𝑛 = 3𝑚 + 2, where 𝑚 is a positive integer. 

For   𝑛 = 3𝑚 + 1, 

1 + 𝜔𝑛 + 𝜔2𝑛 = 1 + 𝜔3𝑚+1 + 𝜔2(3𝑚+1) 

= 1 + 𝜔3𝑚𝜔 + (𝜔3)2𝑚𝜔2 = 1 + 𝜔 + 𝜔2 = 0 

Similarly, for 𝑛 = 3𝑚 + 2 

∴     1 + 𝜔𝑛 + 𝜔2𝑛 = 1 + 𝜔3𝑚+2 + 𝜔2(3𝑚+2) 

= 1 + 𝜔3𝑚. 𝜔2 + (𝜔3)2𝑚. 𝜔3. 𝜔 = 0 

[∵   𝜔3 = 1]   

79 (d) 

Let 𝐷1 and 𝐷2 be discriminants of 𝑥2 + 𝑏1𝑥 + 𝑐1 =

0 and 𝑥2 + 𝑏2𝑥 + 𝑐2 = 0 respectively. Then 

𝐷1 + 𝐷2 = 𝑏1
2 − 4𝑐1 + 𝑏2

2 − 4𝑐2 

= (𝑏1
2 + 𝑏2

2) − 4(𝑐1 + 𝑐2) 

= 𝑏1
2 + 𝑏2

2 − 2𝑏1𝑏2     [∵ 𝑏1𝑏2 = 2(𝑐1 + 𝑐2), given] 

= (𝑏1−𝑏2)2 ≥ 0 

⇒ 𝐷1 ≥ 0 or  𝐷2 ≥ 0 

⇒ 𝐷1 and 𝐷2 both are positive. 

80 (a) 

Let 𝑓(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 𝑐 

If the roots of 𝑓(𝑥) = 0 are imaginary, then we 

cannot say anything about 𝑏 (i.e. it can be positive, 

negative or zero). So, options (b),(c) and (d) are 

not necessarily true 

Further, if 𝑎 > 0, then the graph of 𝑦 = 𝑓(𝑥) is 

above 𝑥-axis and hence 

𝑓(𝑥) > 0 for all 𝑥 ∈ 𝑅 ⇒ 𝑓(0) > 0 ⇒ 𝑐 > 0 

∴ 𝑎𝑐 > 0 

Similarly, if 𝑎 < 0, then the graph of 𝑦 = 𝑓(𝑥) is 

below 𝑥-axis and hence 

𝑓(𝑥) < 0 for all 𝑥 ∈ 𝑅 ⇒ 𝑓(0) < 0 ⇒ 𝑐 < 0 

∴ 𝑎𝑐 > 0 

Integer Answer Type 

81 (4) 

𝑓(𝜃) =
1 − sin 2𝜃 + cos 2𝜃

2 cos 2𝜃
 

=
(cos 𝜃 − sin 𝜃)2 + (cos2 𝜃 − sin2 𝜃)

2(cos 𝜃 − sin 𝜃)(cos 𝜃 + sin 𝜃)
 

=
cos 𝜃

cos 𝜃 + sin 𝜃
 

=
1

1 + tan 𝜃
 

𝑓(11°) ∙ 𝑓(34°) =
1

(1 + tan 11°)
×

1

(1 + tan 34°)
 

=
1

(1 + tan 11°)
×

1

(1 + tan(45° − 11°))
 

=
1

(1 + tan 11°)
×

1

(1 +
1−tan 11°

1+tan 11°
)

 

=
1

(1 + tan 11°)
×

(1 + tan 11°)

2
=

1

2
 

82 (8) 

(log27 𝑥3)2 = log27 𝑥6 

⇒ (3 log27 𝑥)2 = 6 log27 𝑥 

⇒ 3 log27 𝑥 (3 log27 𝑥 − 2) = 0 

⇒ 𝑥 = 1 or log27 𝑥 =
2

3
 

⇒ 𝑥 = (27)2/3 = 9 

Difference = 9 − 1 = 8 

83 (2) 
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cos 290° = sin 20° ; sin 250° = − sin 70°

= − cos 20° 

⇒
1

sin 20°
−

1

√3 cos 20°
 

=
√3 cos 20° − sin 20°

√3 sin 20° cos 20°
 

=
2[sin 60° cos 20° − sin 20° cos 60°]

√3 sin 20° cos 20°
 

=
4 sin 40°

√3 sin 40°
=

4√3

3
 

Hence, the greatest integer less than or equal to is 

2 

84 (3) 

Given equations can be written as  

𝑥sin 3θ =
cos 3θ

𝑦
−

cos 3θ

𝑧
= 0                                                                                                                  

…(i)                                                                                                             

𝑥sin 3θ =
2 cos 3θ

𝑦
−

2 sin 3θ

𝑧
= 0                                                                                                             

…(ii) 

and 𝑥sin 3θ −
2

𝑦
cos 3θ −

1

𝑧
(cos 3θ + sin 3θ) = 0                                                                         

…(iii) 

Eqs. (ii) and (iii), implies 

        2 sin3θ = cos 3θ + sin 3θ 

⟹      sin3θ = cos 3θ 

∴        tan 3θ = 1 

⟹            3θ =
𝜋

4
,

5𝜋

4
,

9𝜋

4
 

Or               θ =
𝜋

12
,

5𝜋

12
,

9𝜋

12
 

85 (8) 

s =
26 + 28 + 30

2
= 42 

∆= √s(s − a)(s − b)(s − c) 

  = √42(42 − 26)(42 − 28)(42 − 30) 

  = √42 × 16 × 14 × 12 

  = √(7 × 6) × (4 × 4) × (7 × 2) × (6 × 2) 

   = 7 × 6 × 4 × 2 

r =
∆

s
=

7 × 6 × 4 × 2

42
= 8 

86 (6) 

Let the roots be 𝑎 − 3𝑑, 𝑎 − 𝑑, 𝑎 + 𝑑, 𝑎 + 3𝑑 

Sum of roots = 4𝑎 = 0 ⇒ 𝑎 = 0 

Hence, roots are −3𝑑, −𝑑, 𝑑, 3𝑑 

Product of roots = 9𝑑4 = 𝑚2 ⇒ 𝑑2 =
𝑚

3
  (1) 

Again ∑ 𝑥1𝑥2 = 3𝑑2 − 3𝑑2 − 9𝑑2 − 𝑑2 − 3𝑑2 +

3𝑑2 = −10𝑑2 

= −(3𝑚 + 2) 

⇒
10𝑚

3
= 3𝑚 + 2 ⇒ 10𝑚 = 9𝑚 + 6 

⇒ 𝑚 = 6 

87 (5) 

|3𝑧 + 9 − 7𝑖| = |(3𝑧 + 6 − 3𝑖) + (3 − 4𝑖)| 
≤ |3𝑧 + 6 − 3𝑖| + |3 − 4𝑖| 
= 3|𝑧 + 2 − 𝑖| + 5 
= 20 

88 (42) 

 
Vector AB represents 3i − (−1) = 3i + 1 

Vectors BC and AD represent i(3i + 1) = i − 3 

Vector OC represents OB + BC 

i.e. 3i + i − 3 = 4i − 3 = z3 

Vector OD represents OA + AD 

 i.e − 1 + i − 3 = −4 + i = z4  

⇒ |z3|2 + |z4|2 = 16 + 9 + 16 + 1 = 42  

89 (1) 

|z‾w| = |z‾||w| 

= |z||w| = |zw| 

1 arg(z‾w) = arg(z‾) + arg(w) 

= arg w − arg z = −
π

2
z‾w 

= |z‾w|e(arg z‾w)i = 1 ⋅ e
−iπ

2 = cos (
π

2
) − isin (

π

2
) 

= −i 

⇒ a = 0, b = −1 
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⇒ a2 + b2 = 1 

90 (7) 

Given 𝑎 + 𝑏 + 𝑐 = 1  (1) 

𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎 = 0   (2) 

𝑎𝑏𝑐 = 2    (3) 

Now (𝑎 + 𝑏 + 𝑐)2 = 1 

𝑎2 + 𝑏2 + 𝑐2 + 2 ∑ 𝑎𝑏 = 1 

∴ 𝑎2 + 𝑏2 + 𝑐2 = 1 

Now, 𝑎3 + 𝑏3 + 𝑐3 − 3𝑎𝑏𝑐 = (𝑎 + 𝑏 + 𝑐)[∑ 𝑎2 −

∑ 𝑎𝑏] 

= 1(1 − 0) = 1 

𝑎3 + 𝑏3 + 𝑐3 = 1 + 3𝑎𝑏𝑐 = 1 + 3 × 2 = 7 
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