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Instructions: Attempt all questions. Calculator is allowed. 

SECTION A  

(5Qx4M=20Marks) 

S. No.  Marks CO 

Q 1 If 𝑢 =
𝑥3+𝑦3

𝑥2+𝑦2 then find the value of 𝑥
𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
. 4 CO2 

Q 2 Find the Compound Interest on 𝑅𝑠 48000 for 1 years at 8% per annum 

when interest is compounded half-yearly. 4 
CO1 

Q 3 If 𝑥 = − 
1

2
 , is a solution of the quadratic equation 3𝑥2 +  2𝑘𝑥 − 3 = 0, 

find the value of 𝑘. 
4 

CO1 

Q 4 Find the center and radius the circle 𝑥2 + 𝑦2 − 8𝑥 + 10𝑦 − 12 = 0. 4 CO3 

Q 5 Three metal cubes of edge lengths 3 cm, 4 cm and 5 cm are melted to 

form a single cube. Find the edge of such cube. 4 
CO1 

SECTION B  

(4Qx10M= 40 Marks) 

Q 6 
If 𝑦 = 𝑒𝑥+𝑒𝑥+𝑒𝑥+∞

then find first derivative of 𝑦 with respect to 𝑥. 10 CO2 

Q 7 
If 𝑢 = 𝑒𝑥𝑦𝑧 then show that 

𝜕3𝑢

𝜕𝑥𝜕𝑦𝜕𝑧
= (1 + 3𝑥𝑦𝑧 + 𝑥2𝑦2𝑧2)𝑒𝑥𝑦𝑧. 

 
10 

CO2 

Q 8  

Find the area of a parallelogram whose adjacent sides are given by the 

vectors �⃗� = 𝑖̂ − 𝑗̂ + 3�̂� and �⃗⃗� = 2𝑖̂ − 7𝑗̂ + �̂�. 

 

10 

CO3 

Q 9 
Evaluate the definite integral ∫ log sin 𝑥 𝑑𝑥

𝜋

2
0

. 

OR 

Evaluate ∬(𝑥2 − 𝑦2) 𝑑𝑥𝑑𝑦 over the triangle with vertices (0,1), (1,1) 

and (1,2). 

10 

CO2 



SECTION-C 

(2Qx20M=40 Marks) 

Q 10 (i) Find the value of 𝜆 so that the two vectors �⃗� = 2𝑖̂ + 3𝑗̂ − �̂� 

and �⃗⃗� = −4𝑖̂ − 6𝑗̂ + 𝜆�̂� are perpendicular to each other. 

(ii) Show that the points with the position vectors �⃗� = −2𝑖̂ −

2𝑗̂ + 4�̂�, �⃗⃗� = −2𝑖̂ + 4𝑗̂ − 2�̂�, 𝑐 = 4𝑖̂ − 2𝑗̂ − 2�̂� then Prove 

that �⃗�, �⃗⃗�, 𝑐 are coplanar. 

OR 

(i) Find the equation of a line passing through the point (3, −2) 

and perpendicular to the line 𝑥 − 3𝑦 + 5 = 0. 

(ii) Find the coordinates of the foci, the vertices, the lengths of 

major and minor axes and the eccentricity of the ellipse  

                   
𝑥2

25
+

𝑦2

9
= 1. 

 

20 CO3 

Q 11 A manufacturer makes Rs 600 profit on each 21′′ TV set it produces 

and Rs 400 profit on each  14′′ TV set. A  21′′ TV requires 1 hour on 

machine X, 1 hour on machine Y and 4 hours on machine Z. The  14′′ 

TV requires 2 hours on machine X, 1 hour on machine Y and 1 hour on 

machine Z. In a given day machine X, Y, Z can work a maximum of 16, 

9 and 24 hours respectively.  

(i) Formulate this problem as a linear programing problem so 

that he maximizes his profit. 

(ii) Draw the feasible region on a graph and clearly mention the 

corner points. 

(iii) Solve this problem graphically and find, how many 21′′ TV 

sets and how many 14′′ TV sets should produce per day to 

maximize the profit. 

 

20 CO4 

****** 




