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SECTION – B (Marks 48)  

 12 4 48   

Q.2 Question Marks Question Marks 

i. Draw the graph of the function  

3log y = x  

 4 OR 

Solve the separable differential equation: 
2 1dy y

dx x


  

Determine the general solution and 

express y in terms of x . 

4 

ii. Evaluate: 
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4 OR 

Use the bisection method to approximate 

a root of the nonlinear equation: 
3( ) 2f x x x  in the interval  1,2 . 

Perform three iterations and find the 

following: 

a.   The midpoint at each iteration. 

b.   The value of  f x at the midpoint. 

c.   The approximate root after three 

iterations. 

4 

iii. Test the continuity of the function  
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( ) 5, 3

, 3

x x
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x x
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   at 3x    

4 OR 

A surveillance drone is flying along a 

straight path defined by the equation 

3 4 12 0x y   , while a stationary 

communication tower is located at (2,3). 

a. Find the shortest distance between the 

drone's path and the communication 

tower. 

b. Interpret the result in the context of the 

real-world scenario. 

4 

iv. 
If   3 2ln 1y x x  , then find  

dy

dx
. 

 4 OR 

The second-degree homogeneous 

equation 2 24 6 0x xy y    represents a 

pair of straight lines passing through 

origin. Find an acute angle   between the 

two lines. 

4 

v. Use the second derivative test to determine 

whether each critical point corresponds to 

relative maxima, minima or neither, if 

  5 33 5 2f x x x   . 

4 OR 

If   2 ˆˆ ˆt t tr t e i e j e k    at t ln2 is the 

position vector of a particle, then find its 

velocity and acceleration at the given 

value of 𝑡 in the direction of motion. 

4 

vi. Find the derivative of the function w.r.t.x: 

2
1 1 4

( ) Sin Tan
2

x x
f x

x

 
  
        

. 

 4 OR 

A drone is programmed to follow the 

path given by the position vector-valued 

function: 
ˆˆ ˆ( ) 5 3sin( ) 2cos( )r t t i t j t k   , 0 2t    

a.  Determine the maximum distance the 

drone travels in the y-direction. 

b.  At what time does the drone return to 

the 0z   plane? 

4 

vii. A stone is thrown in the air. Its height at any 

time 𝑡 is given by 25 10 4h t t    . Apply 

derivatives to find the maximum height of 

4 OR 
A hyperbola of eccentricity 

5

2
 has one 

focus at (1, 4) . The corresponding 

4 
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ix. Evaluate ∫
𝑑𝑥

𝑥2−1
 4 

OR 

If 𝐹⃑(𝑡) = 𝑒𝑡 tan(𝑡)𝑖 −

√𝜋 sec(𝑡)𝑗 + 2𝑡𝑘, then  

(a) Evaluate 𝐹⃑(0), 𝐹⃑ (
𝜋

2
) and  

𝐹⃑ (
2𝜋

3
)  

(b) State domain of the 

function 𝐹⃑. 

4 

x. Find partial derivatives  𝑓𝑥 𝑎𝑛𝑑 𝑓𝑦 of the function 

𝑓(𝑥, 𝑦) = 𝑥2e𝑥𝑦 + 𝑙𝑛 (𝑥 + 𝑦)                                                               

4 

OR 

Find all the points on curve 

𝑦 = 2𝑥3 + 4𝑥2 where tangent 

line is parallel to the line 𝑦 =

8𝑥 − 4. 

4 

xi. Find whether 𝑓(𝑥)  =  (𝑥4 − 4𝑥 + 2)5 shows 

relative maximum, relative minimum or neither at 

critical value 

𝑥 = 1. 

4 

OR 

Evaluate ∫ 𝑥𝑒−𝑥𝑑𝑥  4 

xii. Use the Newton-Raphson iterative method to 

approximate the actual root 𝑟 = 0.438447 of the 

non-linear equation 𝑓(𝑥) = 𝑥2 − 5𝑥 + 2 with 

initial start 𝑥𝑜 = 0.4 that must be accurate to six 

decimal places. 

4 

OR 

Anwar is driving a car with 

uniform speed  𝑥 + 𝑥𝑡, find: 

(i) Distance as a 

function of ‘t’ 

(ii) Constant when 

𝑥(0) = 2 

 

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 A curve has an equation 

 𝑦 =
1

2
𝑥3 − 9𝑥1.5 +

8

𝑥
+ 30,  𝑥 > 0 

(a)  Find 
𝑑𝑦

𝑑𝑥
 

(b) Show that a point (4, −8) lies on 

the curve defined. 

(c) Find equations of the tangent and 

normal at (4, −8) giving your 

answer in the form  

       𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0    ∀𝑎, 𝑏, 𝑐 ∈ 𝑅   

8 

OR 

If 𝐹⃗(𝑡) = 𝑖 + 2𝑒2𝑡𝑗 + 𝑡3𝑘 and 

𝐺⃗(𝑡) = 3𝑡2𝑖 + 5𝑒−𝑡𝑗 − 𝑡3𝑘  are the vector 

functions then 

evaluate 

a)   
𝑑

𝑑𝑡
(𝐹⃗ × 𝐺⃗)(𝑡)    b)  

𝑑𝐹⃗

𝑑𝑡
× 𝐺⃗    c)  𝐹⃗ ×

𝑑𝐺⃗

𝑑𝑡
 

and verify 

d)   
𝑑

𝑑𝑡
(𝐹⃗ × 𝐺⃗)(𝑡) =

𝑑𝐹⃗

𝑑𝑡
× 𝐺⃗ + 𝐹⃗ ×

𝑑𝐺⃗

𝑑𝑡
      

8 

Q4 (a) 𝐴(5,1), 𝐵(3, −5) and 𝐶(−3,7)   

    are the vertices of triangle ABC. 

Find equations of medians of 

triangle ABC.   

(b) Show that medians of triangle 

ABC are concurrent. 

8 

OR 

(a) If 𝐴(−2,5), 𝐵(1,5) are end points of 

chord 𝐴𝐵 of circle  

𝑥2 + 𝑦2 + 𝑥 − 5𝑦 − 2 = 0, then show 

that line drawn from the center of circle is 

perpendicular to chord 𝐴𝐵, and bisects 

chord 𝐴𝐵.  

(b) Coordinates of end points of two chords 

are 𝑃(0,2), 𝑄(−2,0) and  

𝑅(0, −2), 𝑆(2,0). Show that the two 

chords 𝑃𝑄 and 𝑅𝑆 are equidistant from 

the center of circle 𝑥2 + 𝑦2 = 4. 

8 

 Q5 Evaluate ∫(𝜃4 + 𝜋)𝑒3𝜃𝑑𝜃 8 

OR 
Solve the differential equation 

 𝑦2𝑑𝑥 +  ( 𝑥𝑦 +  𝑥2 )𝑑𝑦 =  0 

8 


