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Section I 

1. Short Answer type questions. Answer any four.            4 x 5 = 20 

a. 𝑃𝑟𝑜𝑣𝑒 𝑡ℎ𝑎𝑡 sin 70° 𝑐𝑜𝑠10° − cos 70° sin 10° =  √3 /2      

b. Write a vector of magnitude 15 units in the direction of the vector (𝑖̂ −  2𝑗̂ + 2𝑘̂).   

c. 𝐼𝑓 𝑦 =  𝑥4 + 4𝑥3 +  5𝑥 −  6 , 𝑡ℎ𝑒𝑛   𝑓𝑖𝑛𝑑   
𝑑𝑦

𝑑𝑥
   

d. 𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒  𝑎) ∫ 3𝑥2 𝑑𝑥       𝑏) ∫(𝑠𝑖𝑛3𝑥 + 𝑠𝑒𝑐𝑥 +  𝑡𝑎𝑛2𝑥)𝑑𝑥     

e. How many numbers of four digits can be formed with the digits 1, 2, 3, 4 and 5. Repetition of digits is 

not allowed.        

f. Find the unit vector in the direction of the vector  𝑎⃗ = (𝑖̂ +  2𝑗̂ +  3𝑘̂).    

      Section II 

Long Answer type questions. Answer any three.             3 x 10 = 30 

2. Find the  a unit vector parallel to the sum of the vectors (𝑖̂ +  𝑗̂ +  𝑘̂) and (2𝑖̂ −  3𝑗̂ +  5𝑘̂).  

3. 𝑃𝑟𝑜𝑣𝑒 𝑡ℎ𝑎𝑡  tan 3A. tan2A. tan A = tan 3A - tan 2A – tan A 

4. Let 𝐴 =  [
1 −2
5
3

4
0

] , 𝐵 =  [
3 1
0

−3
2
5

]  𝑎𝑛𝑑 𝐶 =  [
4 3

−2
1

2
6

]  𝑉𝑒𝑟𝑖𝑓𝑦 𝑡ℎ𝑎𝑡 (𝐴 + 𝐵) + 𝐶 = 𝐴 + (𝐵 + 𝐶)   

               

5.  𝑎.  If   𝑦 = 𝑥 𝑙𝑜𝑔 𝑥 −  𝑥 𝑡ℎ𝑒𝑛 𝑓𝑖𝑛𝑑 
𝑑𝑦

𝑑𝑥
.   b. If    x Cos y = Sin (x+ y), find 

𝑑𝑦

𝑑𝑥
 

 6.   𝑃𝑟𝑜𝑣𝑒 𝑡ℎ𝑎𝑡  𝑐𝑜𝑠20°𝑐𝑜𝑠40° cos 60° cos 80° =
1

16
           

 

Section III 

Application based questions. Answer any one.                      1 x 20 = 20 

7. If in a triangle ABC,(i) A = 𝑡𝑎𝑛−12 and    B  = 𝑡𝑎𝑛−13 Prove that C = 
𝜋

4
  (ii)  Use the formula and Prove that    

2 𝑡𝑎𝑛−1 1

3
 + 𝑡𝑎𝑛−1 1

7
 = 

𝜋

4
      

8.  𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑉𝑎𝑙𝑢𝑒 𝑜𝑓 𝐼𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛 

                                 (𝑖) ∫ √1 − 𝑠𝑖𝑛2𝑥  𝑑𝑥                    

                                          (ii)  ∫
𝑠𝑒𝑐𝑥

𝑠𝑒𝑐𝑥+𝑡𝑎𝑛𝑥
𝑑𝑥                                        

9. (a) For what value of 𝜆 𝑡ℎ𝑒 𝑣𝑒𝑐𝑡𝑜𝑟𝑠 𝑎⃗ = (2𝑖̂ +  𝜆𝑗̂ + 𝑘̂) 𝑎𝑛𝑑 𝑏⃗⃗ = (𝑖̂ −  2𝑗̂ +  3𝑘̂) 

   𝑎𝑟𝑒 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑜 𝑒𝑎𝑐ℎ 𝑜𝑡ℎ𝑒𝑟.       

 (b) Find a unit vector in the direction of ( AB) ⃗,where A (1,2,3)  and B(4,5,6)  are the given points. 
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