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      Q1. Fill the relevant bubble against each question. Each part carries ONE mark. 

Sr 

No. 
Question A B C D A B C D 

i.  

The inverse of   

 
1

2

x
f x


  is: 

2 1x   2𝑥 + 1 𝑥 − 2 2x       

ii.  

For what value of x ,   

  2

2

4

x
f x

x





is 

discontinuous? 

2  1  1  0      

iii.  

What is the derivative of 

sin

sec x

 
 
 


w. r. t. x ? 

sin sin x  cos cos x   sin sin x   cos x sin   
    

iv.  
If siny x , then what is 

the value of 4y ? 
𝑠𝑖𝑛𝑥 𝑐𝑜𝑠𝑥 −𝑠𝑖𝑛𝑥 −𝑐𝑜𝑠𝑥     

v.  

The absolute maximum 

value of   

  2 3 2f x x x     

over  1,3  is: 

3

2
 

1

4
 3 −2     

vi.  
What is the integrated value 

of  
5

3 1x w.r.t. x ? 
 

6
3 1

18

x
C


  

 
6

3 1

6

x
C


  

 
6

3 3 1

6

x
C


  

6
23

2

2

x
x

C

 
 

 
      

vii.  

What evaluates   

 3

a

a

x x dx


 ?  3

0
2

a

x x dx  0 

 

 

0

3

3

0

a

a

x x dx

x x dx





 





  3

0

a

x x dx      

viii.  

If  
4

2
6f x dx  , then 

what results  

 
4

2
3f x dx    ? 

12 3 6 9 
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the stone. 

 
directrix is the line 2y  . Find equation 

of the hyperbola. 

viii. Find the area of the region enclosed 

between the curves 24y x   and 2.y x  

 

4 OR 

Draw the graph of 1 1

3

x
y Cos

 
  

 

  where 

 0, 2x . 
4 

ix. The region bounded by 2y x  and 

2y x  is revolved around x-axis. 

Calculate the volume of a solid formed by 

the revolution of this region. 

4 OR 

Solve the trigonometric equation

 22 ( ) 3 1 0cos x cos x     in the interval  

 0,2 . 
4 

x. A car starts from rest and accelerates along 

a straight road. The acceleration of the car 

is given by   23 / , 0a t t m s t   

where t is time in seconds. 

a. Find the velocity  v t of the car at any 

time t , given that the initial velocity 

 0 0.v   

b. Determine the displacement  s t of the 

car at any time t, given that the initial 

displacement  0 0s  . 

4 OR 

Find the equations of tangent and normal 

to the parabola 2 8x y at a point (4,2).  

4 

xi. Estimate the value of the integral 

 
0

I sin x dx



  , using the trapezium rule 

with 4 subintervals. Round your answer to 

4 decimal places. 

4 OR 

Find the equation of a circle passing 

through two points (2,6),(6,4) with its 

centre on the line  3 2 1 0x y   . 4 

xii. 
Evaluate: 

2 24

dx

x x
 . 

4 OR 

Without using calculator, prove that  

1 12 3 2

3 122
Csc Csc 

   
     

  

 4 

 

SECTION – C (Marks 32) 

 4 8 32   

Note: Attempt all questions. Marks of each question are given.               

 
Q. 

No. 
Question Marks Question Marks 

Q3 2 33 2x xy e e  , then prove that 

2

2
5 6 0

d y dy
y

dx dx
    8 OR 

Evaluate:  
2

3 2

2

3 3 1

x x
dx

x x x

 

    

 
  

8 

Q4 Given the vertices of a triangle A (2,3), 

B (8,7), and C (4,11): 

a. Find the equation of the altitude 

from vertex A. 

b. Find the equation of the right 

bisector of side BC. 

c. Verify that the altitude and the right 

bisector intersect on the circumcircle 

of the triangle. 

 

8 OR 

An engineer is designing a bridge over a river. 

The bridge will have an inclined ramp that forms 

an angle of elevation with the ground. The total 

height of the bridge at its peak is 20 meters, and 

the base of the ramp is 50 meters long. 

a. Determine the angle of elevation of the ramp 

using an appropriate inverse trigonometric 

function. 

b. If the engineer wants to increase the height of 

the bridge to 30 meters while keeping the 

base length constant, calculate the new angle 

of elevation. 

8 

 Q5 Solve the first-order homogeneous 

differential equation: 

2 2( ) 2x y dx xydy   

8 OR 

A satellite orbits Earth in an elliptic trajectory. 

The semi major axis of the ellipse is10000 km, 

and the semi minor axis is 8000 km. Find  

a.  The eccentricity of the orbit 

8 
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Sr 

no. 
Question A B C D A B C D 

i.  

If 𝑓 (𝑥, 𝑦) =  𝑐𝑜𝑠𝑥. 𝑒 𝑥𝑦  then 

f f

x y

 


 
 evaluate :  

𝑒𝜋𝑦 (𝜋𝑐𝑜𝑠𝑥
− 𝑠𝑖𝑛𝑥) 

𝑒𝜋𝑦 (𝜋𝑐𝑜𝑠𝑥
+ 𝑠𝑖𝑛𝑥) 

𝑒𝜋𝑦 (𝑠𝑖𝑛𝑥
− 𝜋𝑐𝑜𝑠𝑥) 

𝑒𝜋 (𝜋𝑐𝑜𝑠𝑥
− 𝑠𝑖𝑛𝑥) 

    

ii.  
The range of the function 

𝑓(𝑥) = |𝑥 − 5| is:    
(−∞, 0] [0, +∞) [5, +∞)  [−5, +∞)     

iii.  

What limit given in the 

following results 

 
Sin (1−𝑥)

(1−𝑥)
= 1?   

𝑥 → −1 𝑥 → 0 𝑥 → 1 𝑥 → ∞     

iv.  
What is the derivative of 

𝑙𝑜𝑔5 𝑒𝑥 𝑤. 𝑟. 𝑡. 𝑥 ? 

1

𝑥𝑙𝑜𝑔5
 

1

𝑥𝑙𝑛5
 𝑥 log5 𝑒 𝑥𝑙𝑛𝑒     

v.  

What is the value of 

√𝟏 − 𝒙𝟐 𝒅𝒚

𝒅𝒙
(sin−𝟏 𝒙 +

Cos−𝟏 𝒙) ? 

2 0 √1 − 𝑥2  
1

𝑥
     

vi.  

Which of the following 

represents (𝑦2 + 𝑦), 

if 𝑦 = 𝑐𝑜𝑠𝑥 ?     

−𝑦 0 𝑦 2𝑦     

vii.  

If 𝐹⃗(𝑡) = (𝑡 + 5)𝑖 +

(2𝑡3)𝑗 − (3𝑡)𝑘, then 

what is the evaluated 

value of lim
𝑡→−2

𝐹⃗(𝑡) ? 

3𝑖 + 8𝑗

− 6𝑘 

3𝑖 − 16𝑗

− 6𝑘 

3𝑖 − 16𝑗

+ 6𝑘 

7𝑖 + 16𝑗

+ 6𝑘 
    

viii.  

For a velocity vector 

𝑣⃗ = 𝑐𝑜𝑠(𝑡)𝑖 −

2𝑠𝑖𝑛(𝑡)𝑗 + 3𝑘, the 

acceleration vector 𝑎⃗ is: 

𝑠𝑖𝑛(𝑡)𝑖
+ 2𝑐𝑜𝑠(𝑡)𝑗

+ 3𝑘 

𝑠𝑖𝑛(𝑡)𝑖
− 2𝑐𝑜𝑠(𝑡)𝑗

+ 3𝑘 

−𝑠𝑖𝑛(𝑡)𝑖

+ 2𝑐𝑜𝑠(𝑡)𝑗 

−𝑠𝑖𝑛(𝑡)𝑖

− 2𝑐𝑜𝑠(𝑡)𝑗     
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Note: Answer all parts from Section ‘B’ and all questions from Section ‘C’ on the E-sheet. 

 Write your answers on the allotted/given spaces.  

SECTION – B (Marks 48)  

(12 × 4 = 48) 

Q.2 Question Marks Question Marks 

i. Find the value of z  if ( )f x is continuous at 1x 

and 

3 9 2 8
1

( ) 1

1

x x
if x

f x x

z if x

   


  
 

  

4 

OR 

Find the equation of the 

following straight lines. 

a) Parallel to 𝑥 − axis and at a 

distance of 5 units below it.  

   

b) Perpendicular to 𝑦 − axis 

and passing through the 

point (6,4). 

4 

ii. Find the area under the graph of 

𝑓(𝑥) = 𝑥3 − 𝑥 over the interval [−1, 1] 

 

4 

OR 

Determine the equation of the 

tangent to the curve defined by 

𝑦 = 2𝑥2 − 7𝑥 + 1 at 𝑥 = 2. 

4 

iii. Prove that 

𝑓(𝑥,  𝑦) = 𝑥3 − 3𝑥𝑦2 + 5𝑥2𝑦 + 7𝑦3  

is a homogeneous equation of degree 3 and verify 

Euler’s Theorem for 𝑓. 

4 

OR 

Test the continuity of the 

function 𝑓(𝑥) =

{
1 − 3𝑥,   𝑥 < −6 
7,             𝑥 = −6  

𝑥3,          𝑥 > −6
 𝑎𝑡 𝑥 = −6 

4 

iv. Solve the differential equation 

 
𝑑𝑦

𝑑𝑥
= 1 − 𝑥𝑦 + 𝑦 − 𝑥. 

4 

OR Evaluate lim
𝑥→0

(1+𝑥)−2−1

𝑥
   

4 

v. Compute four iterates of the bisection method for 

the function 

𝑓(𝑥) = 2𝑒−𝑥 − 5 = 0 for [0, 1]. 

4 

OR 

Determine the 4th derivative of 

𝑓(𝑧) = 9𝑠𝑖𝑛 (
𝑧

3
)

+ 𝑐𝑜𝑠(1 − 2𝑧) 

4 

vi. For what value of 𝑘, line 

𝑥 − 𝑦 + 𝑘 = 0 will touch the circle 𝑥2 + 𝑦2 =

81. Also find tangent to the circle. 

4 

OR 

Convert the equation 𝑥2 +

4𝑦2 + 2𝑥 − 24𝑦 + 33 = 0 in 

standard form. Find the 

coordinates of the center, 

vertices, co-vertices and foci. 

4 

vii. (a) By differentiating 𝑥2 − 𝑦2 = 1 implicitly, 

show that 
𝑑𝑦

𝑑𝑥
=

𝑥

𝑦
   

(b) Show that (
𝑑𝑦

𝑑𝑢
)

𝑢=0
= 0,  

if  𝑦 = 3𝑠𝑖𝑛2𝑥 and 𝑥 = 𝑢2 + 𝜋   

4 

OR 

A person on a hang glider is 

spiraling upward due to rapidly 

rising air on a path having 

position vector 

 𝑟(𝑡) = (3𝑐𝑜𝑠𝑡)𝑖 + (3𝑠𝑖𝑛𝑡)𝑗 +

(𝑡2)𝑘. Find velocity and 

acceleration vectors.  

4 

viii. Find values of  
𝜕𝑓

𝜕𝑥
 and 

𝜕𝑓

𝜕𝑦
  for the function 

 𝑓(𝑥, 𝑦) = √𝑦2 − ln(9𝑦 + 3𝑥2) 

4 

OR 

 Find the derivative of 

sin−1 (
2𝑥

1+𝑥2) 𝑤. 𝑟. 𝑡. tan−1 𝑥. 

4 


