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1 (a)∵    𝑥= 𝑡2 and 𝑦= 2𝑡∴   At 𝑡= 1,  𝑥= 1 and 𝑦= 2

Now,   
𝑑𝑦𝑑𝑥 =

𝑑𝑦𝑑𝑡𝑑𝑥𝑑𝑡 =
22𝑡 =

1𝑡⇒    (𝑑𝑦𝑑𝑥)
(1,2)

= 2∴   Equation of normal is𝑦 ― 2 =―1(𝑥 ― 1)⇒      𝑥+ 𝑦 ― 3 = 0

3 (d)

Let 𝑦= 𝑎 sec𝜃 ― 𝑏tan𝜃⇒    
𝑑𝑦𝑑𝜃 = 𝑎 𝑠𝑒𝑐𝜃𝑡𝑎𝑛𝜃 ― 𝑏𝑠𝑒𝑐2𝜃

Put   
𝑑𝑦𝑑𝜃 = 0⇒𝑠𝑒𝑐𝜃(𝑎 𝑡𝑎𝑛𝜃 ― 𝑏𝑠𝑒𝑐𝜃) = 0⇒𝑠𝑖𝑛𝜃=

𝑏𝑎       ( ∵ 𝑠𝑒𝑐𝜃 ≠ 0)

Now, 
𝑑2𝑦𝑑𝜃2 > 0,𝑎𝑡 𝑠𝑖𝑛𝜃=

𝑏𝑎∴minimum value is𝑦= 𝑎 𝑎𝑎2― 𝑏2
― 𝑏 𝑏𝑎2― 𝑏2

=𝑎2― 𝑏2

4 (d)

We have,𝑦= 𝑥𝑛⇒ log𝑦= 𝑛 log𝑥⇒ 1𝑦 𝑑𝑦𝑑𝑥 =
𝑛𝑥⇒ 𝑑𝑦𝑑𝑥 =

𝑛𝑦𝑥∴ ∆𝑦=
𝑑𝑦𝑑𝑥 ∆𝑥
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⇒∆𝑦=
𝑛𝑦𝑥 ∆𝑥⇒ ∆𝑦𝑦 = (∆𝑥𝑥 ) × 𝑛⇒ ∆𝑦𝑦 ÷

∆𝑥𝑥 = 𝑛
5 (c)

Let   𝑓(𝑥) = 𝑥7 +14𝑥5 +16𝑥3 +30𝑥 ― 560𝑓′(𝑥) = 7𝑥6 + 70𝑥4 + 48𝑥2 + 30 > 0, ∀𝑥 ∈ 𝑅∴ 𝑓(𝑥) is increasing∴    𝑓(𝑥) = 0 has only one solution

6 (c)

Given, 𝑓(𝑥) = 𝑥3 +𝑎𝑥2 +𝑏𝑥+ 𝑐,𝑎2≤ 3𝑏
On differentiating w.r.t. 𝑥, we get𝑓′(𝑥) = 3𝑥2 + 2𝑎𝑥+ 𝑏
Put     𝑓′(𝑥) = 0⇒  3𝑥2 + 2𝑎𝑥+ 𝑏= 0⇒   𝑥=

―2𝑎±  4𝑎2― 12𝑏
2 × 3

   =
―2𝑎± 2 𝑎2― 3𝑏

6

Since,   𝑎2≤ 3𝑏,∴    𝑥 Has an imaginary value.

Hence, no extreme value of 𝑥 exist.

8 (c)

We have,𝑥𝑦𝑛 = 𝑎𝑛+1⇒𝑦𝑛 + 𝑛 𝑥𝑦𝑛―1
𝑑𝑦𝑑𝑥 = 0⇒ 𝑑𝑦𝑑𝑥 =― 𝑦𝑛𝑥

Let (𝑥1, 𝑦1) be a point on 𝑥 𝑦𝑛 = 𝑎𝑛+1. The equation of the tangent at (𝑥1, 𝑦1) is𝑦= 𝑦1 =― 𝑦1𝑛𝑥1
 (𝑥 ― 𝑥1)

This meets with the coordinate axes at 𝐴((𝑛+ 1)𝑥1, 0) and 𝐵(0,
(𝑛+ 1)𝑦1𝑛 )∴  Area of ∆𝑂𝐴𝐵=

1

2
(𝑛+ 1)𝑥1 ∙ (𝑛+ 1𝑛 )𝑦1⇒ Area of ∆𝑂𝐴𝐵=

1

2

(𝑛+ 1)2𝑛 𝑥1𝑦1    …(i)

Since (𝑥1, 𝑦1) lies on 𝑥𝑦𝑛 = 𝑎𝑛+1∴ 𝑥1𝑦𝑛1 = 𝑎𝑛+1(𝑥1, 𝑦1)⇒𝑥1 =
𝑎𝑛+1𝑦𝑛1

Putting the value of 𝑥1 in (i), we get

Area of ∆𝑂𝐴𝐵=
1

2

(𝑛+ 1)2𝑛 𝑎𝑛+1𝑦―𝑛+1
1

This will be a constant, if 𝑛= 1

9 (a)

The area of circular plate is 𝐴= 𝜋𝑟2 ⇒ 
𝑑𝐴𝑑𝑡 = 2𝜋𝑟 ∙ 𝑑𝑟𝑑𝑡⇒ 
𝑑𝐴𝑑𝑡 = 2𝜋(12)(0.01) = 0.24𝜋 sq cm/s
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10 (a)∴ 𝑔(𝑥) = min (𝑥,𝑥2)

It is clear from the graph that g(x) is an increasing function

11 (d)

The point of intersection of given curve is (0, 1).  On differentiating given curves, we get𝑑𝑦𝑑𝑥 = 𝑎𝑥log 𝑎,𝑑𝑦𝑑𝑥 = 𝑏𝑥 log 𝑏⇒     𝑚1 = 𝑎𝑥  log 𝑎,𝑚2 = 𝑏𝑥log 𝑏
At (0,1) 𝑚1 = log 𝑎,𝑚2 = log 𝑏∴     tan𝜃=

𝑚1―𝑚2

1 +𝑚1𝑚2⇒      𝜃= tan―1 | log𝑎 ― log𝑏
1 + log𝑎 log𝑏|

12 (a)

The graph of cosec 𝑥 is opposite in interval (𝜋
2

,
3𝜋
2

)

13 (b)

Given, 𝑓(𝑥) = 𝑥25(1― 𝑥)75⇒     𝑓′(𝑥) = 25𝑥24 (1― 𝑥)75― 75𝑥25(1― 𝑥)74

= 25𝑥24(1― 𝑥)74(1― 4𝑥)
Put,  𝑓′(𝑥) = 0   ⇒    𝑥= 0, 1,

1

4

If   𝑥<
1

4
, then𝑓′(𝑥) = 25𝑥24 (1― 𝑥)74(1― 4𝑥) > 0

And  if 𝑥>
1

4
, then𝑓′(𝑥) = 25𝑥24 (1― 𝑥)24(1― 4𝑥) < 0

Thus, 𝑓′(𝑥) changes its sign from positive to negative as 𝑥 passes through 1/4 from left to 

right.

Hence, 𝑓(𝑥) attains its maximum at x=1/4

14 (d)

y

y'

x' x

y = x2

y = x

x
2

y

/2 /23

1

0

-1

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



Given,   𝑓(𝑥) = 𝑒𝑥sin𝑥,   𝑥 ∈ [0, 𝜋]

At  𝑥= 0,    𝑓(0) = 0

And   at 𝑥= 𝜋,   𝑓(𝜋) = 0

Also,   it is continuous and differentiable in the given interval.

Hence, it satisfies the Rolle’s theorem.

Hence, option (d) is the required answer

15 (b)

Given curve is𝑥𝑦= 𝑐2  ⇒𝑦=
𝑐2𝑥2

Let  𝑓(𝑥) = 𝑎𝑥+ 𝑏𝑦= 𝑎𝑥+
𝑏𝑐2𝑥2

On differentiating w.r.t. 𝑥, we get𝑓′(𝑥) = 𝑎 ― 𝑏𝑐2𝑥2

For a maximum or minima, put 𝑓′(𝑥) = 0⇒  𝑎𝑥2― 𝑏𝑐2 = 0⇒   𝑥2 =
𝑏𝑐2𝑎  ⇒  𝑥=± 𝑐 𝑏𝑎

Again on differentiating, we get 𝑓′′(𝑥) =
2𝑏𝑐2𝑥3

At6  𝑥= 𝑐 𝑏𝑎,  𝑓′′(𝑥) > 0∴     𝑓(𝑥) is minimum at 𝑥= 𝑐 𝑏𝑎
The minimum value at 𝑥= 𝑐 𝑏𝑎 is∴  𝑓(𝑐 𝑏𝑎) = 𝑎.𝑐 𝑏𝑎+

𝑏𝑐2𝑐 . 
𝑎𝑏

=
𝑎𝑏𝑐+ 𝑎𝑏𝑐𝑎𝑏 =

2𝑎𝑏𝑐𝑎𝑏 = 2𝑐 𝑎𝑏
16 (a)

Given,    𝑥 ― 2𝑦= 4

Let     𝐴= 𝑥𝑦   ⇒    𝐴= 2𝑦2 +4𝑦⇒   
𝑑𝐴𝑑𝑦 = 4 + 4𝑦

For extremum value, 
𝑑𝐴𝑑𝑦 = 0⇒     𝑦=―1

Now,   
𝑑2𝐴𝑑𝑦2 = 4 > 0, minima

At   𝑦=―1,𝑥= 4 + 2(―1) = 2∴     𝐴= 𝑥𝑦= 2(―1) =―2∴   Minimum value of 𝑥𝑦 is ―2
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17 (a)

Given,   𝑓(𝑥) = (9― 𝑥2)2⇒   𝑓′′(𝑥) = 2(9― 𝑥2)(― 2𝑥)
Now, put   𝑓′′(𝑥) = 0⇒    2(9― 𝑥2)(―2𝑥) = 0   ⇒   𝑥= 0, ± 3

∴    𝑓′′(𝑥) is increasing in (― 3, 0) ∪ (3, ∞)
18 (b)

Let   𝑓(𝑥) = 𝑥+
1𝑥   ⇒   𝑓′(𝑥) = 1― 1𝑥2

For maxima and minima, put   𝑓′(𝑥) = 0⇒     1― 1𝑥2
= 0    ⇒   𝑥=± 1

Now,     𝑓′′(𝑥) =
2𝑥3

At  𝑥= 1,    𝑓′′(𝑥) =
2𝑥3

At   𝑥= 1,   𝑓′′(𝑥) = +  ve, minima

And   at  𝑥=―1,  𝑓′′(𝑥) =― ve, maxima

Thus,  𝑓(𝑥) attains minimum value at 𝑥= 1

19 (a)

We have,12𝑦= 𝑥3⇒12 𝑑𝑦𝑑𝑡 = 3𝑥2
𝑑𝑥𝑑𝑡⇒12= 3𝑥2          [ ∵ 𝑑𝑦𝑑𝑡 =

𝑑𝑥𝑑𝑡]⇒𝑥=± 2∴ 12𝑦= 𝑥3⇒𝑦=±
2

3
Hence, the points are (2, 2/3) and (―2, ― 2/3)

20 (b)

Let 𝑅(𝑥1, 𝑦1) be the point on the parabola 𝑦2 = 2𝑥 such that tangent at 𝑅 is parallel to the 

chord 𝑃𝑄∴ (𝑑𝑦𝑑𝑥)𝑅 = Slope of 𝑃𝑄
⇒ 1𝑦1

=
―1― 2

1

2
― 2

     [ ∵ 𝑦2 = 2𝑥⇒2𝑦 𝑑𝑦𝑑𝑥 = 2⇒ 𝑑𝑦𝑑𝑥 =
1𝑦]

⇒ 1𝑦1
= 2⇒𝑦1 =

1

2

Since (𝑥1, 𝑦1) lies on 𝑦2 = 2𝑥∴ 𝑦2
1 = 2𝑥1⇒𝑥1 =

1

8
     [ ∵ 𝑦= 1/2]

-3 30

+ +
f '(x)
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Hence, the required point is (1/8, 1/2)

ANSWER-KEY
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