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DETERMINANTS 

 

1. (a) Find x If   𝑥 4
3 2

 = 0    (1) 

(b) Solve the equations using matrix 4x+y=7,3x+2y=9  (3) 

2. (a)  Find A-1 if A=
1 3    3
1 4   3
1  3     4

    (3) 

 (b)  Verify A(adj A)= A I =  (adj A ) A          (3) 
  

3. (a) Write the Cofactor of element 3 in determinantif   
4 3 2
1 5 0

−2 −1 −4
(1) 

b)Show that2A=4A    if A= ቂ
1 2
4 2

ቃ     (2) 

     

c) Show that = 
𝑎 𝑏 𝑐

 𝑎 + 2𝑥 𝑏 + 2𝑦 𝑐 + 2𝑧
𝑥 𝑦 𝑧

 =0                               (3) 

4.   A=
2 −3    5
 3 2 −4
1 1 −2

 Find A -1.Using this  A-1 solve the equations  

2x-3y+5z=1,3x+2y-4z=-5,x+y-2z=-3     (6)   

 

5.Find the product 
1 −1 2
0 2 −3
3 −2 4

        −2 0    1
         9 2 −3
         6 1 −2

 

Using this product solve the following equations x-y+2z=1, 2y-3z=1, 
3x-2y+4z=2 
    



6.  a) A line passing through the point (2,3)and (-3,1).Find its equation using 
determinant. 

b)  Find the area of the parallelogram has vertices(-3,4), (-1,-2),(1,3) and      
(3,-3) using   determinant     (3) 

7. If A=  cos 𝜃 sin 𝜃 

      − sin 𝜃 cos 𝜃    then prove that 

 

       An =    cosn 𝜃 sinn 𝜃 

        − sinn 𝜃 cosn 𝜃       using principle of mathematical induction 

 

8.a) If A= ቂ 1 𝑡𝑎𝑛𝑥
−𝑡𝑎𝑛𝑥 1

ቃ.Show that AT A-1== ቂcos 2𝑥 −𝑠𝑖𝑛2𝑥
𝑠𝑖𝑛2𝑥 𝑐𝑜𝑠2𝑥

ቃ 

     b) If     
𝑥 + 𝑎 𝑥 𝑥

𝑥 𝑥 + 𝑎 𝑥
𝑥 𝑥 𝑥 + 𝑎

     =0,    a=0 Solve for   x          (3) 

 
 
 
 
 
 
 

 

 

 

 

 

 



 

MATHEMATICS    

             
   

 

                                   Matrices 
 

 

1. a)  If ൤
𝑥 + 3 4
𝑦 − 4 𝑥 + 𝑦

൨=  ቂ5 4
3 9

ቃ   find x and y                (1) 

 

b) If A =
1 3 −2
 4 −5 6
3 5 2

       then write A  as sum of  a symmetric matrix and a 

skewsymmetric matrix        (3) 
2.  a) Construct a 2x2  matrix A = aij      where aij =i+2j-2          (2) 

b) Find AB if B=ቂ
3 6
0 −1

ቃ        (2) 

  3. a)if 2ቂ
3 4
5 𝑥

ቃ +ቂ
1 𝑦
0 1

ቃ  =ቂ
7 0

10 5
ቃ then find (x-y)                                  (2) 

 b) If A 1=ቂ
3 9
7 2

ቃ     B=ቂ
4 0
2 5

ቃ   find (A+B)1     (2) 

      c) Verify (A+B)1=A1+B1        (1) 

4. a) If a matrix has 5 elements then write all possible orders it can have (1) 

   b) Verify (AB)C= A(BC) where  A= ቂ3 4
7 2

ቃ,  B= ቂ1 2
0 5

ቃ C= ቂ
6 1
9 −1

ቃ (3) 

5. a)  If A is a  matrix of order 3X4 and B is a matrix of order 4X3 ,find the order 
of matrix AB          (1) 

b) If A =
1 2 2
 2 1 2
2 2 1

     then prove that A2-4A-5I =0    (3) 



 

6. (a)For a 2X2 matrix,A=aij    whose elements are given by aij=i/j, 

           Write the value of a12        (1) 

        (b)If  x+y=   7 0
0 3

     ,x-y=     5 2
4 9

    find x2  - y2    (3) 

7.    (a) If Matrix A=    3 −3
 −3 3

    and A2=A,    then write the value of (2) 

       (b) Evaluate  (A-2I) (A-3I)  where A  =   3 1
 2 7

    (2)  

8.    If A=     3 1
−1 2

  a)  find A2      (2) 

        b) Show that A2-5A+7I=0       (2) 

c)Hence  find A-1         (2) 

9. a) If A and B are symmetric Matrices of same order then AB-BA is 

-------------a) symmetric    b) skew –symmetric  c) zero  d)  1  (1) 

b)Using elementary operation ,find the inverse  of  A=    1 −1    
2 3

(3) 

10. a). If Matrix A= 
8 4 3
𝑎 5 6
𝑏 6 9

  is   a symmetric write the values of  a,b   (1) 

 

 b).    If A=  2 0
0 4

,  B=   1 3
−1 2

       ,   𝐶 =        5 4
                      −6 1

 

         Verify A(B+C)=  AB + AC       (3) 

        

  

 
 



 
 
 
 



CONTINUITY AND DIFFERENTIABILITY 

1. The function ൝
7       , 𝑥 ≤ 3

𝑎 + 𝑏𝑥      , 3 < 𝑥 < 5
11       , 𝑥 ≥ 5

     is continuous. 

a) Find a and b. 

b) Find  
ௗ௬

ௗ௫
   if   y= 𝑥௫. 

2. a)  Find  
ௗ௬

ௗ௫
if   x=a cost,   y=a sint. 

b) Verify mean value theorem for the function f(x) =  𝑥ଶ − 4 in the 

interval [-2,2] 

3.   The function f(x) =  ൜
𝑘𝑥    , 𝑥 ≤ 6

18       , 𝑥 > 6
        is continuous. 

a) Find k. 

b) If   y = (𝑠𝑖𝑛𝑥)௫, find  
ௗ௬

ௗ௫
 . 

4. a) if y = 3௫ + 𝑥ଷ ,then 
ௗ௬

ௗ௫
 =? 

b) If  𝑒௫(𝑥 + 1) = 1, show that 𝑦ᇱᇱ = (𝑦ᇱ)ଶ 

      5.  a) Is 𝑓(𝑥) = |x|   continuous at x=0. 

b) Is  𝑓(𝑥) = |x|   differentiable at x =0. 

 c) If   𝑦 = tanିଵ ට
ଵି௖௢௦௫

ଵା௖௢௦௫
find   

ௗ௬

ௗ௫
 

     6. a) 
ௗ

ௗ௫
[ sinିଵ 2𝑥 + cosିଵ 2𝑥]   = ? 

 b)  Let  𝑦 = 3 cos(𝑙𝑜𝑔𝑥) + 4 sin (𝑙𝑜𝑔𝑥) 

 i. find 
ௗ௬

ௗ௫
                ii. 𝑃. 𝑇  𝑥ଶ ௗమ௬

ௗ௫మ
+  𝑥

ௗ௬

ௗ௫
+  𝑦 = 0 . 

7.  a)   f(x) =  ቊ
x sin

ଵ

௫
       , 𝑥 ≠ 0

0               , 𝑥 = 0
   is the function f(x) is continuous at x=0 ? 

      b)  Find  
ௗ௬

ௗ௫
, if  𝑦 = ඥtan √𝑥 . 

8. a) If  2௫ + 2௬ = 2௫ା௬, find 
ௗ௬

ௗ௫
. 



     b) If sin
௫ା௬

௫ି௬
= 100.Find 

ௗ௬

ௗ௫
. 

9. a) The function f(x)=|x-1| + |x-2| 

 i) Continuous at x=1 but not at x=2  

 ii) Discontinuous at x=1 as well as x=2 

 iii) Differentiable at x=1 as well as x=2 

 iv) Continuous at x=1 as well as x=2 

b )If u = sin 𝑥 and v = cos 𝑥 then find   
ௗ௨

ௗ௩
. 

c) If f(x) = tan 𝑥 ,then 𝑓௟ ቀ
గ

ସ
ቁ =? 

10.  a) If 𝑦 =
଼ೣ

௫ఴ
   find 

ௗ௬

ௗ௫
 . 

         b) If = ට𝑥 + ඥ𝑥 + √𝑥 + ⋯..   find  
ௗ௬

ௗ௫
 . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



APPLICATIONS OF DERIVATIVES 

1. a)  Consider the curve 2𝑥ଷ − 3𝑦ଶ + 27 = 0. 

i. Find the points on the curve at which the tangent is parallel to 

X- axis.         (2) 

ii. Show that 
ௗమ௬

ௗ௫మ
=

ଶ௫

௬
−

௫ర

௬య
 , 𝑦 ≠ 0.     (1) 

b) Which of the following function increasing for all values of x in its 

domain ? 

i) cos x ii) sin x iii) 𝑥ଶiv) log x                                                (1) 

c) Use differential to approximate √36.6                                                 

(2) 

2. a) Prove that the function f(x) = log(sin x) is strictly increasing on 

(0,
గ

ଶ
) and strictly decreasing on (

గ

ଶ
, 𝜋) .                                                              

(2) 

 b) Find the equation to the tangent and normal to the curve √𝑥 +

ඥ𝑦 = 5 at (4,9).        

 (2) 

 c) Find the absolute maximum and absolute minimum of 𝑓(𝑥) =

3𝑥ସ − 2𝑥ଷ − 6𝑥ଶ + 6𝑥 + 7 in [0,2].                                                                      

(2) 

3. a) A man 2m high walks at a uniform speed of 6 km/hr away from a 

lamp post 6m high. Find the rate at which the length of his shadow is 

increasing.         (3) 

 b) Find two positive number such that their sum is 8 and sum of their 

squares is minimum.        (3) 

4. a) 𝑓(𝑥) = 𝑥 +
ଵ

௫
 . 

                  i. Find the local minimum value and the local maximum value of 

f(x)   (2) 



 ii. State a relation between them.      (1) 

 b) Consider the function (𝑥) = 𝑠𝑖𝑛𝑥 + √3𝑐𝑜𝑠𝑥 . Show that f(x) has 

maximum value at x = 
గ

଺
.                                                                                 

(3)  

5.  a) The surface area 𝑆 = 4𝜋𝑟ଶof a spherical balloon changes with 

radius. 

 i. At what rate does the surface area changes with respect to the radius. 

(1) 

 ii. Using differential find approximately how much does the surface 

area increase when the radius changes from 5 cm to 5.2 cm.  (2) 

 b) i.  Show that the function 𝑓(𝑥) = 𝑥ଷ − 3𝑥ଶ + 4𝑥 , 𝑥 ∈ ℝ  is strictly 

increasing on ℝ.        (2) 

 ii. Find the slope of the tangent of f(x) at (0,0).    (1) 

 

 



Chapter – 7 

Integrals 

Evaluate the following Integrals(1 -12) 

1. a)∫(𝑥 − 2)(𝑥 − 3)𝑑𝑥 

b) ∫
1

(𝑥−2)(𝑥−3)
𝑑𝑥 

c) ∫
𝑑𝑥

√(𝑥−2)(𝑥−3)
 

2. a) ∫ 𝑥2 + 4 𝑑𝑥 

b) ∫
1

𝑥2+4
𝑑𝑥 

c) ∫
𝑠𝑒𝑐2𝑥𝑑𝑥

√𝑡𝑎𝑛2𝑥+4.
 

3. a) ∫(𝑠𝑖𝑛2𝑥 + 𝑐𝑜𝑠2𝑥) 𝑑𝑥 

b) ∫ √1 − 𝑠𝑖𝑛2𝑥. dx 

c) ∫ 𝑠𝑖𝑛−12𝑥 𝑑𝑥 

4. a) ∫
1

𝑥
𝑑𝑥

2

1
 

b) ∫ 𝑙𝑜𝑔𝑥 𝑑𝑥
2

1
 

c) ∫
𝑥

𝑥4+𝑥2+1
𝑑𝑥

1

0
 

 

5. a) ∫ √1 + 𝑥2  𝑑𝑥 

b) ∫
𝑠𝑖𝑛2𝑥−𝑐𝑜𝑠2𝑥

𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥
𝑑𝑥 



c) ∫
𝑒𝑡𝑎𝑛−1𝑥

1+𝑥2
𝑑𝑥

1

0
 

6. a) ∫ 𝑒𝑥 𝑑𝑥    

b) ∫
𝑒𝑥

(𝑒𝑥−1)2(𝑒𝑥+2)
𝑑𝑥  

7. a) ∫ 𝑠𝑒𝑐2𝑥 − 𝑡𝑎𝑛2𝑥 𝑑𝑥    

b) ∫
𝑐𝑜𝑠𝑥 𝑑𝑥

√1+𝑠𝑖𝑛𝑥)
 

8. a) ∫ 𝑠𝑒𝑐2𝑥 𝑑𝑥 

b) ∫ 𝑥
𝜋

2
0

𝑠𝑒𝑐2(𝑥2) dx 

9. ∫
𝑐𝑜𝑠2𝑥

(𝑐𝑜𝑠𝑥+𝑠𝑖𝑛𝑥)
2

𝜋

4
0

 dx 

10. a) ∫
𝑑𝑥

√𝑎2+𝑥2
    

b) ∫
𝑑𝑥

√(2−𝑥)2+1
 

11. a) ∫
𝑥

(𝑥−1)(𝑥−2)
 𝑑𝑥    

b) ∫
𝑠𝑖𝑛𝑥 𝑐𝑜𝑠𝑥

(𝑠𝑖𝑛𝑥−1)(𝑐𝑜𝑠𝑥−2)
 𝑑𝑥 

12. a) ∫ 𝑒𝑥(𝑡𝑎𝑛𝑥 + 𝑠𝑒𝑐2𝑥)

𝜋

4
0

 dx    

b) ∫ √𝑥2 + 4𝑥 − 5  𝑑𝑥 

13. a)  𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒 ∫ (𝑥 + 1) 𝑑𝑥
3

0
    

b) 𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒 ∫ (𝑥 + 1) 𝑑𝑥
3

0
 as the limit of a sum 

14. a)  ∫ 𝑓(𝑎 − 𝑥)𝑑𝑥 = ⋯ … … … … … .
𝑎

0
    

b) 𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒 ∫ 𝑠𝑖𝑛2(𝑥)
𝜋

2

0
 dx 

15. a)∫ 𝑠𝑖𝑛3𝑥 𝑑𝑥 = ⋯ … … … … … …
𝜋

2

–
𝜋

2

 



b) 𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒 ∫
√𝑥

√𝑥+ √𝑎−𝑥
 𝑑𝑥

𝑎

0
 

16. a)𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒 ∫
√𝑠𝑒𝑐𝑥

√𝑠𝑒𝑐𝑥+ √𝑐𝑜𝑠𝑒𝑐𝑥
 𝑑𝑥

𝜋

2
0

 

b) 𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒 ∫ |𝑥 + 2|𝑑𝑥
2

−2
 

________________ 



CHAPTER 8 
APPLICATIONS OF INTEGRATION 

1. Find the area enclosed by the circle x2+y2=9 
2. Find the area enclosed by the shaded region 

 
 
 
 
 
 
 
 

3. Find the area enclosed by the shaded region of the following figure using integration 
 

 
 
 
 
 
 
 

4. Find the area enclosed between the parabolas y2=2x and x2=2y 
5. Find the area of the shaded region using integration 

 
 
 
 
 
 
 
 
 

6. Using integration, find the area of the region bounded by the triangle whose vertices are (0,0), 
(0,4) and (3,0) 

7. Find the area enclosed by the ellipse 
௫మ

ଽ
+

௬మ

ସ
= 1 

8. Find the area enclosed by the shaded region of the following figure 
 
 
 
 
 
 
 
 
 

9. Find the area of the hemisphere (x-2)2+y2=4 bounded by the X-axis 
10. Find the area enclosed between the curves y=|x| and y=2 



Chapter   9 

DIFFERENTIAL EQUATION 

1. a. Find the order and degree of Differential Equation 

൫1 + 𝑥2൯𝑑𝑦 = ൫1 + 𝑦2൯𝑑𝑥 
b. Find the general solution of the above differential equation 

2. a.Form the differential equation for the curve y=a sinx 

b.Solve the differential equation 
ௗ௬

ௗ௫

௬

௫
 

3. Solve 
ௗ௬

ௗ௫

𝑥2+𝑦2

ଶ௫௬
 

4. a. Form the differential equation for the curve 𝑦ଶ=a (𝑏ଶ − 𝑥ଶ),  

where a and b are arbitrary constants 

b.
ௗ௬

ௗ௫
; y=1 when x=0 

5. a.  Find the order and degree of Differential Equation 

𝑑
2

 𝑦

𝑑𝑥2
3 + ௗ௬

ௗ௫
𝑦2 = 0 

b.Solve ௗ௬

ௗ௫
=

௫ା௬

௫
 

6. a. Check whether y= sinx is a solution of the differential equation 
ௗమ௬

ௗ௫మ
 

b. Form the differential equation of the family of circles     
touching the y axis at the origin 

7. a. Find the equation of the curve passing through (-2,3)  

whose differential equation 
ௗ௬

ௗ௫
=

ଶ௫

௬మ 

b. Is (1,1) a point on the above curve ? 

8. a. Check whether the following differential equation is homogeneous 

x
ௗ௬

ௗ௫
− 𝑦 + 𝑥𝑐𝑜𝑠ଶ ቀ

௬

௫
ቁ = 0 

 b. Solve the above differential equation 



9. a. Write a differential equation with degree 1 and order 2 

b. Solve the differential equation 
ௗ௬

ௗ௫
+ 𝑦 = 2 

10. a. Solve 𝑦𝑑𝑥 − (𝑥 + 2𝑦ଶ)𝑑𝑦 = 0 
b. Write the order and degree of the above differential equation 
 

_________________________________________ 



VECTORS 

1 a) If   PQ =  3 î +2 ĵ - k̂  and the coordinates of P are(1,-1,2) then find the 
coordinates of Q 
b)Write the unit vector in the direction i +2j +3k 

a)  PQ  = 3   i +2 ĵ - k̂ആണ് . P യുെട  നിർേദശാ׹׸ൾ (1,-1,2) എ׸ിൽ 
Qവിന്െറ  നിർേദശാ׹׸ൾ ക؇ുപിടിുׯക 
b) ന്െറ  അെത ദിശയിലുت യൂണി്ئ െവക്ئർ എഴുതുക 

b) i+ 2j + 3k  ന്െറ  അെത ദിശയിലുت യൂണി്ئ െവക്ئർ 

എഴുതുക 

3 
 
 
 
1 

 
3 

1 

2 The adjacent sides of  a parellelogram  are  a  =  3 i+λ   j+4  k  
   b =   i− λ   j+  k  
a) find  a x   b  
b) if the  area of parellogram is 54 units  find the value of  
 a =  3i +λ  j+4  k  യും       b   =   i− λ   j+  k  യും സമാؓരിക؋ിന്െറ  

 സമീപ  വശ׹ൾ ആണ ്  

a)    a x   b വില എ്ؓ  
b)  സമാؓരിക؋ിന്െറ വിُീٝർണം 54 ആയാൽ Xസിൻെറ  
വില എ്ؓ  

 

   
 
 
(2) 
 
 
(2) 
 
 
 
 
2) 
 
 
(2) 

3 a) Prove that,for any 3 vectors a,b,c a× (b+c) + b× (c+a) + c× (a+b) =0 

b)  Given A(1,1,1)  B(1,2,3)  C(2,3,1) are the vertices of  ∆ABC then  find the area of  
∆ABC   

 a) എؗീ മൂ്ؗ െവعറٚുകൾ്ׯ  
a,b,c a× (b+c) + b× (c+a) + c× (a+b) =0 ,െതളിയിുׯക  

 b) A(1,1,1) B(1,2,3) C(2,3,1)ഇവ ∆ABCശീർഷ׹ളാണ.്  ∆ABC വിസ്തീർ؉ം 
ക؇ുപിടിുׯക 

1 
 
 
3 
 
 
1 
 
 
3 

4 Consider A(2,1,1), B(4,2,3)   then 

a) find AB                                                                       

b) find the direction cosines of AB                                      
c) find the angle made by AB  in  the positive direction  of X axis 

 
 A(2,1,1), B(4,2,3) എؗീ   ബിؕുׯൾ പരിഗണിുׯക            
a)  AB    ക؇ുപിടിുׯക                                                       
b)   AB  യുെട ഡയറײൻ േകാസയിൻ ക؇ുപിടിുׯക          
c) x അ؋ײിനെ്റ  േപാസിئീവ ് ദിശയുമായി  ഉ؇ാؗുׯ 
േകാണുകളുെട അളവ് ക؇ുപിടിുׯക  
 

 
1 
 
2 
 
1 
 
 
 
 
1 
 
2 
 



1 

5  
 
 
 
 
 
 
 
 
 
 
 

 
 
 

a)  →  OA  =   i+2 j+  3k        OB  =   i− 2 j+  3k       OC  =   2i+3 j+  k  

are the adjacent sides of a parallelopiped 

a) find the base area of the parallelopiped 

b) find the volume of parallelopiped 

c) find the height of parallelopiped 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(3) 
2 
 
1 

 a)  →  OA  =   i+2 j+  3k        OB  =   i− 2 j+  3k       OC  =   2i+3 j+  k  എؗിവ   ഒരു   

പാരെبേലാപിെപഡിന്െറ അടുتു؋ വശങളാണ്  എ׸ിൽ  

a)പാരെبേലാപിെപഡിന്െറ  പാദ؋ിന്െറ പരؚളവ്  കണׯാുׯക  

b) പാരെبേലാപിെപഡിന്െറ വّാلംٝ കണׯാുׯക  

c)പാരെبേലാപിെപഡിന്െറ ഉയരം കണׯാുׯക 

 
 
 
3 
2 
1 
 

6 a)     a      =    5 i− j−  3k         b  =   i+3 j−  5k then show that   a +   b  and  a   -   b  are 
perpendicular 

b)  a  =   i− 2 j+  3k        b   =   2i+3 j−   4k       c   =   i− 3 j+  5k  check whether  a ,   b ,  c  

are coplanar     

 a  =   5 i− j−  3k          b    =   i+3 j−  5k ആയാൽ    a +
  b ,  എؗ  െവعർٚ      

   a   -
  b    യ്്ׯ ലംബെമ്ؗ  െതളിയിുׯക  

b  a  =   i− 2 j+  3k      
  b   = 

  2i+3 j−   4k       c   =   i− 3 j+  5k ഇവ േകാ؛ാനർ ആേണാ 

എؗു പരിേശാധിുׯക  

 

 

 
7 

  
 



The position vectors of vertices of a triangle A,B,C  are   2i− j+  k   ,
  i− 3 j+  5k   ,

  3i− 4 j+  4k  
respectively 

a) find ,
  AB  ,
  BC ,
  AC    

b) prove that    ∆ABC is a right angled triangle 

c) find the remaining angles of the triangle 

ْതിേകാണം  ABC യുെട  ശീർഷ׹ളുെട െപാസിഷൻ  െവعറٚുകൾ 

യഥാْകമം    2i− j+  k   ,
  i− 3 j+  5k   ,

  3i− 4 j+  4k   

         എؗിവ എ׸ിൽ      

a)  
  AB  ,
  BC ,
  AC    ക؇ുപിടിുׯക  

b)ْതിേകാണം  ABCഒരു മ؂ْതിേകാണമാണ ്എؗു  െതളിയിുׯക  

c) മുئ േകാണുകളുെട അളവ് കൂടി  ക؇ുപിടിുׯക 

 
2 
 
1 
3 
 
 
 
 
 
 
2 
 
1 
3 

8 a)Find the value of x such that A(3,2,,10)  B(4,x,5) D(4,2,-2) and D(6,5,-1) are coplanar 

A(3,2,,10)  B(4,x,5) D(4,2,-2) ,D(6,5,-1) േപായ്ന്റ്സ് േകാ؛ാനർ ആെണ׸ിൽ  

xവില എْത b)  r  is inclined at equal angles to the three axes. If the magnitude of  r  

is2 √3 units, find  r  

  b)   r  മൂ്ؗ അײവുമായി  തുّب  േകാൺ ഉ؇ാുؗുׯ ,  r  ന്െറ 

അളവ്2 √3  എ׸ിൽ  r  ന്െറ വില കാണുക 

4 
 
 
 
 
 
2 

 



 THREE DIMENSIONAL GEOMETRY 

1 a)If the direction ratios of a line are 1, 1, 2, find the direction cosines of the line. 
a)ഒരു രേഖയുെട  ഡയറക്ഷൻ  േറഷിേയാ 1,1,2 ആണങ്കിൽ  അവയുെട ഡയറക്ഷൻ േകാസയിൻ   
എْത  
b)The x-coordinate of a point on the line joining the points Q (2, 2, 1) and  
R (5, 1, –2) is 4. Find its z-coordinate. 
b) Q (2, 2, 1),R (5, 1, –2)  എؗീ  ര؇്  ബിؕുׯൾ േയാജിؗുׯ  ഒരു േരഖയുെട ഒരു  
ബിؕുവിന്  X   നിർേദശ׸ം 4 എ׸ിൽ Z നിർേദശ׸ം എْത 

1 
 
 
3 

2 Find the distance of the point (– 2, 4, – 5) from the line  
x+3
3   =

y− 4
4 =

z+8
6  

(– 2, 4, – 5) എؗ േപായിന്ററും 
x+3
3 =

y− 4
4 =

z+8
6  എؗ  േരഖയും  

തأിലുت ദൂരം എْത 

3 

3 a)The coordinates of the foot of the perpendicular drawn from the point(2, 5, 7) on the x-axis are 
given by 
a)(2, 5, 7) എؗ േപായിന്റ  നി്ؗ  X അ؋ײിേലുׯ വരയ്ؗുׯ ഫൂ؂് 
ഓഫ് ദ െപർെപൻഡികّൂലറിന്െറ   നിർേദശ׸ം എْത 
b) find the equation of line joining the points B (0, –1, 3)and  C (2, –3, –1). 
B (0, –1, 3)യും  C (2, –3, –1)  എؗീ ര؇ു ബിؕുׯൾ  േയാജിؚിؗുׯ 
േരഖയുെട ഈകٔാഷൻ എഴുതുക  
c)Find the co-ordinates of the foot of perpendicular drawn from the point 
 A(1, 8, 4) to the line joining the points B (0, –1, 3) and C (2, –3, –1). 
 
 B (0, –1, 3) , C (2, –3, –1) എؗി ബിؕുׯൾ രൂപീകരിുׯന്ന േരഖയും 
A(1,8,4)എؗ ബിؕുവുമായി േയാജിؚിؗുׯ  ഫുട് ഓഫ്  ദി 
െപർെപൻഡികّൂലറിന്െറ നിർേദശ׸ം എْത 

1 
 
 
 
 
 
2 
 
 
3 

4 a)Find the image of the point (1, 6, 3) in the line  
x
1 =

y− 1
2 =

z− 2
3  

a)(1, 6, 3) എؗ േപായിയിൻടും 
x
1 =

y− 1
2 =

z− 2
3  എؗ ൈലനും 

തأിലുت  ْപതിബിബം എْത 

3 

5 a)If a line makes an angle of π/4 with each of y and z axis, then the angle which it makes with x-
axis is _________ 
b)The equations of x-axis in space are 
(i)x = 0,y = 0 (ii)x = 0,z = 0 (ii)x = 0 (iv)y = 0,z = 0 
c)If the directions cosines of a line are k,k,k, then 

i)k>0 (ii) 0<k<1  (iii)k=1  (iv)k=
1

√3  or k=  - 
1

√3  

1 
 
1 
 
 
 
1 

6 Find the angle between the lines 
 r  =(3 î+2 ĵ+4 k̂)+χ(2 î+ ĵ+2k̂) and  

   r =(2 ĵ − 5k̂)+μ(6 î+3 ĵ+2k̂) 
ചുവെട  െകാടു؋ിരിؗുׯ വരകൾ തأിൽ േകാണളവ് 
ക؇ുപിടിുׯക 
 r  =(3 î+2 ĵ+4 k̂)+χ(2 î+ ĵ+2k̂) 

    r     =(2 ĵ − 5k̂)+μ(6 î+3 ĵ+2k̂) 

4 
 
 
 
 
4 

7  Find the shortest distance between  

  r   = (̂i+2 ĵ+3k̂)+  χ (̂i − 3 ĵ+2k̂) 
 
 r  = (4 î+5 ĵ+6k̂) +μ(2 î+3 ĵ+ k̂) 

4 
 
 
 



 
ചുവെട  െകാടു؋ിരിؗുׯ വരകൾ തأിൽ കുറ؁  ദൂരം  

ക؇ുപിടിുׯക      r     =    (̂i+2 ĵ+3k̂)  +χ (̂i − 3 ĵ+2k̂) 
 

       r   =    (4 î+5 ĵ+6k̂)+μ(6 î+3 ĵ+2k̂) 

 

8 a)Write the equation of the Plane perpendicular to vector v and Passing through the origin. 
b)Write the equations of  three mutually  perpendicular planes, other than xy, yz, and xz Planes, 
meeting at the origin. 
 a) vഎؗ  െവക്ئർ  ലംബമായി ആധാര  ബിؕുവിൽ കൂടി  കടؗു 
േപാകുؗ ആധാര ബിؕുവിന്െറ  സമവാകّം എഴുതുക  
b) xy, yz, xz എؗീ  െ؛യിൻ അبാ؋ ആധാര  ബിؕുവിൽ കൂടി കടؗു 
േപാകുؗതും 3 െ؛യിനുകൾുׯ  പരُ١ര ലംബവുമായ സമവാّׯം 
എഴുതുക 

1 
 
 
 
2 

9 Consider the line  r =(̂i+2 ĵ+3k̂)+ χ (̂i − 3 ĵ+2k̂) 
a)Find  the  Cartesian equation  of the line. 
b)Find the vector equation of the line passing (1,0,2) and parallel to the above line. 
c)Write two points on the line obtained in(b) which are  equidistant from A 
 
 r =(̂i+2 ĵ+3k̂)+χ (̂i − 3 ĵ+2k̂) a) വരയുെട  കാർടീഷൻ  സമവാകّം  
എഴുതുക  
b)(1,0,2)എؗ ബിؕുവിലൂെട കടؗു േപാകുؗതും  േമൽ പറ؁  വരുׯ  
സമാؓരമായാതുമായ വരയുെട െവക്ئർ സമവാകّം  എഴുതുക  
C)പാർ؂ിൽ b)ക؇ുപിടി׺ ബിؕുׯൾ ഉപേയാഗി്׺ A യിൽ നിؗും  
തുലّ അകല؋ിലുت  ര؇്  ബിؕുׯൾ ക؇ുപിടിു׺  എഴുതുക  

 
1 
1 
 
2 

 



Inverse trigonometric function(malayalam)

1)a) ( ) - ( ) യുെട �പിൻസി�ൽ വില=------ (1)tan-1 3 cot-1 3

b)ചുവെട െകാടു� �ഗാഫിെൻ െഡാൈമൻ എഴുതുക (1)

c) 4 (x) + (x) = π , ഇതിൽ നി�ും x െ�വില ക��ുക (2)sin-1 cos-1

d) d) 3 (x) = (3x-4 ), x∈ യാെണ� െ്തളിയി�ുക (2)sin-1 sin-1 x3 [- ,1
2

1
2]

2) a) ( ),X≠ 0െന ഏ�വും ലളിതമായ രൂപ�ിൽ എഴുതുക (3)tan-1 -11+X2

X

b) ( )- ( )= ( ) ആെണ� െ്തളിയി�ുക (3)sin-1 3
5 sin-1 8

17 cos-1 84
85

3) a) a) (x)+ (y)= ,then (x)+ (y)= െ�വില ക��ുക (1)sin-1 sin-1 π
2 cos-1 cos-1

b) (1)+ (2)+ (3)=πആെണ� െ്തളിയി�ുക (1)tan-1 tan-1 tan-1

c) ( )- ( )= ( )ആെണ� െ്തളിയി�ുക (4)2tan-1 1
2 tan-1 1

7 tan-1 31
17

4) a) (x) െ� �പിൻസി�ൽവാല�� �ബാ�യിെ� വില ക��ുക (1)sin-1

b) ( )= (x), x െ�വില ക��ുക (1)sin-1 3
5 tan-1



c) ( )= (x) െ�പരിഹാരം കാണുക (4)tan-1 1-x
1+x

1
2 tan-1

5) a) (sin )=…….. (1)sin-1 3π
5

b) ( cosx + sinx)വില ക��ുക (2)sin-1 3
5

4
5

c) ( ) = ( ) ആെണ� െ്തളിയി�ുക (3)tan-1 x 1
2cos-1 1-x

1+x



1

MATRICES (

x+3 4
y-4 x+y

5 4
3 9

1 (a)      = x, y 

(b) A = A 

2 (a) a
ij
 = i + 2j - 2  A = [a

ij
]  2x2

(b) B =   AB 

3 (a) 2 + =   x - y 

(b) A1  =      , B =   (A + B)1 

(c) (A+B)T = AT + BT 

4. (a)

(b) A = ,  B = , C =  

 (AB)C = A (BC)  

5. (a) A   3 x 4  B  4x3 

 AB 

(b) A =           A2 - 4A - 5I = 0 

6. (a) a
ij
 =     A= [a

ij
] 2x2 a

12
 

(b) X + Y =   ,  , X - Y = X2 - Y2  

7 (a) A = A2  = A 

(b) A =  (A - 2I) (A-3I) 

3 6
0 -1

1 y
0 1

7 0
10 5

3 4
5 x

3 9
7 2

4 0
2 5

3 4
7 2

1 2
0 5

6 1
9 -1

1 3 -2
4 -5 6
3 5 2

1 2 2
2 1 2
2 2 1

i
j

7 0
0 3

5 2
4 9

3 -3
-3 3

8 1
2 7



2

8 (a) A  A2 

(b) A2 - 5A + 7 I = 0 

(c) A-1 

9. (a) A, B AB - BA

_______ a)  b) 

c) d)  I

b) A =

10 a) A =             a, b 

b) A = , B =            , C =          A (B+C) = AB + AC 

3 9
7 2

1 -1
2 3

8 4 3
a 5 6
b 6 9

2 0
0 4

1 3
-1 2

5 4
-6 1

1 (a)      = 0  x 

(b)

4x + y = 7,   3x + 2y = 9

2. (a) A =            A-1

(b) A (adjA) = |A| I = (adj)A

3 (a) A =         

(b) A = | 2A | = 4 |A| 

   a         b          c
(c) a+2x     b+2y     c+2z  = 0 

   x         y          z

4. A = A-1 A-1 

2x - 3y + 5z = 11,   3x + 2y - 4z = -5,   x+y - 2z = -3

5.

x-y+2z = 1,   2y-3z = 1, 3x-2y+4z=2

x 4
3 2

1 3 3
1 4 3
1 3 4

4 3 2
1 5 0
-2 -1 -4

1 2
4 2

2 -3 5
3 2 -4
1 1 -2

1 -1 2
0 2 -3
3 -2 4

-2 0 1
9 2 -3
6 1 -2



3

6 (a) (2,3),  (-3,1) 

(b) (-3,  4),  (-1, -2), (1, 3), (3, -3) 

7. A =            An =

8 (a) A =             AT A-1 =

  x+a        x          x
(b)     x         x+a         x    = 0,  a  0  x 

    x         x        x+a

cos sin
-sin cos

cosn sinn
-sinn cosn

1 tanx
-tanx 1

cos2x -sin2x
cin2x cos2x



4

Continuity and Differentiability

1 (a) f(x) =   7 x  3
a + bx 3<x < 5
   11 x 5 a, b 

(b) y = xx 

2. (a) x = a cost, y = a sint           

(b) f(x) = x2 - 4 (-2, 2) 
 

3 (a) f(x) =      kx, x  6 
       18 x > 6 k 

(b) y = sin(xx) 

4 (a) y = 3x + x3 

(b) ex (x + 1) = 1 y’’ = (y’)2 

5 (a) f(x) = | x | x = 0 

(b) f(x) = | x |  x = 0 

(c) y =  tan-1

6 (i) [sin-12x + cos-1 2x] = ...............

(ii) y = 3 cos (logx) + 4 sin (logx)

(a)     (b)        +  x        +y = 0   

{
dy
dx

dy
dx

{
dy
dx
dy
dx

dy
dx

1-cosx
1+cosx

d
dx

dy
dx

x2 d2y
     dx2

dy
dx

7 (a) f(x) =   x sin            x 0
     0 x = 0 f(x)

x = 0  

(b) y = tan  x

8. (a) 2x + 2y = 2x+y            

(b) Sin = 100    

9 (i) f(x) =      |x-1|  + |x-2| 

   (a) x = 1 x =2 

   (b) x = 1 x = 2

{
dy
dx

dy
dx

1
x

x+y
x-y(  ) dy

dx



5

   (c) x = 1 x = 2 

   (d) x = 1 x = 2

(ii) u = sinx, v = cosx 

(iii) f(x) =  tan x f1  (/4) = ...............

10 (i) y =      = 

(ii) y =   x +   x+  x+..........

du
dv

dy
dx

8x

x8

dy
dx

Application of Derivatives

1 (a) 2x3 - 3y2 + 27 = 0 
(i)  x 

(ii)          =          -          , y  0 

(b)

a)  sinx b) cosx c) x2     d) logx

(c)    36.6 

2 (a) f(x) = log (Sinx) (/2) 
(/2,) 

(b)     x  +     y  = 5 

(c) f(x) = 3x4 - 2x3 - 6x2 + 6x + 7 

3 (a) 6m 2m 6km/hr 

(b)

4 (a) f(x) = x +

(i) f(x)

d2y
dx2

2x
y

x4

y3

1
x



6

(ii)

(b) f(x) = sinx +   3 cosx 

x  = f(x) 

5 (a) S = 4 r2 

(i)

(ii) 5cm 5.2cm

(b) (i) f(x) = x3 - 3x2 +4x,   xR R

(ii) f(x)


6



7

Chapter - 8
Application of Integration

1) x2 + y2 = 9 

2)

3)

4) y2 = 2x, x2 = 2y

5)

6)



8

7)         +       = 1 

8)

9) (x - 2)2 + y2 = 4 x 

10) y =  x  , y = 2 

x2

9
y2

4



9

Chapter - 9
Differential Equations

1) a) (1+x2) dy = (1+y2) dx 

b)

2) a) y = a Sinx  

b)      +     = x 

3)        =    

4) a) y2 = a(b2 - x2) a, b 

b)     = y tanx,  (x = 0 y = 1) 

5) a)           +                + y5 = 0 

b)       =  

6) a) y = Sin x      + y = 0  

b) y -  

7) a) (-2, 3)    = 

b) (1, 1) 

8) a) x              - y + x Cos2 (y/x) = 0 

b)

dy
dx

y
x

dy
dx

x2 + y2

2xy

dy
dx

d2y
dx2(   )

3

(   )
4

dy
dx

dy
dx

x+y
x

d2y
dx2

dy
dx

2x
y2

(   )dy
dx



10

9) a)

b)        + y = 2 

10) a) ydx - (x+2y2) dy = 0 

b)

dy
dx



11

Linear Programmings

I) A manufacturer makes 2 types of cups A
and B. 3 machines are required and time
in minutes required for each is given
below.

Types of
Cups

A
B

Machines
1 2 3
12 18 6
6 0 9

Each machine is available for a maximum
of 6 hrs/day. The profit of each cup A and
cup B is 75paise and 50 paise. Formulate
the LPP to get a maximum profit.

II) Solve the LPP Graphically
Mini Z = 200 x + 500 y
Subject to x + 2 y 10,
3 x + 4y  24, x  0, y  0

III) The graph of the LPP is given below. The
shaded region is the feasible region. The
objective function is Max Z= px + qy.

a) What are the coordinates of the corner
points of feasible region

b) Write the constraints
c) If the Max Z occurs at A and B, what is the

relation between P and Q

IV) A dietician has to develop a special diet
using 2 foods P and Q. Each packet
(containing 30g) of P contains 12 units of
calcium, 4 units of iron, 6 units of
cholesterol and 6 units of Vit A. Each
packet of the same quantity of food Q
contains 3 units of Cal, 20 units of iron, 4
units of cholestrol and 3 units of Vit A.
The diet requires at least 240 units of cal,
atleast 460 units of iron and atmost 300
units of cholestrol. (a) formulate LPP (b)
How many packet of each food should be
used to Mini the amount of it A in the diet.
(c) What is the Mini amount of Vit A

I) A, B

A

B

LPP

Types of

Cups

A

B

Machines

1 2 3

12 18 6

6 0 9

II)
Mini Z = 200 x + 500 y

Subject to x + 2 y 10,

3 x + 4y  24, x  0, y  0

III) LPP

.

H_vP-Iväohv    ^Mvj³   Max Z= px + qy.

a )

b)

c) Z  A, B

p, q 

IV)

P, Q

P (30g) 12 

, 4   6 bqWnäv sImf-

kvt{SmÄ, 6 bqWnäv sshä-an³ F 

Q (30g) 3

 , 20 , 4bqWnäv sImf-

kvt{SmÄ , 3bqWnäv sshä-an³ F 

240 

, 460 ,

300 bqWnäv sImf-kvt{SmÄ 

LPP P

Q sshä-an³ F 
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V) A carpenter makes tables and chairs. Each
tables can be sold for a profit of Rs. 30
and each chair at Rs. 10. The carpenter can
afford to spend upto 40 hrs per week
working and takes 6 hrs to make a table
and 3 hrs to make a chair. Customer
demand requires that he makes at least 3
times as many chairs as tables. Tables make
up 4 times as much storage space as chairs
and there is room for atmost 4 tables each
week.
Formulate the LPP

VI) Two tailors A and B  earn Rs. 150 and Rs.
200 per day respectively. A can stich 6
suits and 4 pants per day while B can stich
10 shirts and 4 pants per day. Formulate
the above LPP so as to minimize the
labours cost to produce at least 60 shirts
and 32 pants.

VII) A (0,10) B (5,5) C (15,15) D (0,20) are
the corner points of a feasible region of a
LPP. At C (15,15) and D (0,20) the
objective for have multiple optimal of
Z = 180.
a) find the objective function
b) find the maximum and minimum value
of Z

VIII)On the following table given that solution
of a LPP
Corner pts      Value of objective function
A (0,0) 0
B (3,0) 12
C (2, 3) 11
D (0, 5) 5

V)

LPP

VI) A, B 
Rs. 150, Rs. 200 

A  6
B

10
60 32 

LPP 

VII) A (0,10) B (5,5) C (15,15) D (0,20)  
LPP

C (15,15), D (0,20)

Z = 180
a)  
b)  Z 

VIII) LPP

A (0,0) 0
B (3,0) 12
C (2, 3) 11
D (0, 5) 5
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Write the objective function. Draw the
feasible region. Write the constraints.

IX

a) find corner points A, B, C
b) If Z = 4x + y is the objective function,
Find the value of Z at A, B, C

 

IX

a) A, B, C 

b) Z = 4x + y  Z A, B, C

x1 y1

x+y=3

A x

B

C

x+2y=4

x1 y1

x+y=3

A x

B

C

x+2y=4
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Probability

I) a) If P(A) = 0.4 P(B) = 0.8 , P(B/A) = 0.6,
Find P(A/B).

b) A problem in mathematics is given to 3
students whose chances of solving it are
1/2, 1/3, 1/4. What is the probability that
the problem is solved.

II) It A and B are 2 events such that P(A)=0.2,
P(B)=0.6, P(AB) = 0.8, then P(AB)=

______

b) Find the variance of the number
obtained on a throw of an unbaissed die.

III) What is the probability that a leap year has
53 sundays.

b)  Bag A contains 4 Red, 3 White 2 Black
balls. Bag B contains 3 Red, 2 White, 3
Black balls. one ball is transferred from
Bag A to Bag B and then a ball is drawn
from Bag B. The ball so drawn is fround
to be red. Find the probability that the
transferred ball is Black.

IV) a) A random variable X has the following
probability distribution

x 0 1 2 3 4 5

p(x) K K 15

Find K
b) If A and B are 2 events such that P(A) =
1/2, P (AB) = 3/5, P(B) = q. Find  q if A
and B are (a) mutually exclusive. (b)
independent

V a) If a fair coin is tossed 10 times, Find
the probability of getting (a) exactly 6 head
(b) at least 6 heads (c) at most 6 heads.

VI Find the probability distribution of the
number of heads obtained when 3 coins
are tossed together. Find the mean and
variance also.

I) a) P(A) = 0.4 P(B) = 0.8 , P(B/A) = 0.6
P(A/B)

b) 
1/2, 1/3, 1/4 

II) a) A,B 

P(A)=0.2, P(B)=0.6, P(AB) = 0.8,
 P(AB) = _______

b)  
 

III) a)

b)  A
  B

A  B

IV)  X

x 0 1 2 3 4 5

p(x) K K 15

K 

b) A, B  P(A) = 1/2, P
(AB) = 3/5, P(B) = q 
q (a) A, B 

. (b) A,B 

V) a) 
a) 6  

b) 6  

VI

1
15

15K-2
15

15K-1
15

1
15

15K-2
15

15K-1
15
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Relation and Functions
I) a) If  * is a binary operation on R, defined

by a * b = a + b + ab, then find 3 * 2

b) If A = N x N and * be a binary operation
A defined by (a, b ) * (c, d) = (ac,bd).
Check whether * is commutative and
associative. Also find identity element for
* on A, if any.

II) If f, g are 2 functions on RxR, defined by
f(x) = x2-x and g(x) = x+1. Find (fog)x and
(gof)x.

b) Let f : N xN defined by

f(n) =             , if n is odd

                       , if n is even

for all nN, find whether f is bijective

c) Find the inverse of f(x) = 4x+3.

III. a) Show that the signum function f: R->R
given by

1, x > 0
f(x) = 0, x = 0

-1, x < 0
is neither one - one nor onto

b) If f(x) =               ,   x 

Show that fof (x) = x  for all 
What is the inverse of f.

IV. a) Set A has 3 elements and Set B has 4
elements. Then the number of injective
mappings that can be defined from A to B
is ________
a) 144     b) 12     c)24   d) 64
b) if f: R-> R be given by f(x) = (3=x3)1/3

then (fof) (x) = _________
V. Consider a binary operation * on the set

{1, 2, 3, 4, 5} given by the following
multiplication table (i) compute (2*3)*4
and 2 * (3*4) (ii) Is * commutative.

n+1
2
n
2

{

{
2
3

4x-3
6x - 4

2
3

I) *R 

a * b = a + b + ab  3 * 2
b) A = N x N, * A

(a, b ) * (c, d) = (ac,bd). 
* 

* 

II) RxR f, g.
f(x) = x2 - x, g(x)= x+1 
(fog)x, (gof)x  
b) N xN 

f(n) =             , n 

                       , n 

  nN, f 

c) f(x) = 4x+3 
III. f: R->R 

1, x > 0
f(x) = 0, x = 0

-1, x < 0

b)       f(x) =               ,   x 

x         fof (x) =x
 f 

IV. a) Set A Set B 
A B

a) 144     b) 12     c)24   d) 64
b) f: R-> R f(x) =
(3=x3)1/3 (fof) (x) 

V. {1, 2, 3, 4, 5} * 

  (i) (2*3)*4 
2* (3*4) (ii) *

n+1
2
n
2

{

{
2
3

4x-3
6x - 4

2
3
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b) Show that the function f:R->R defined
by f(x) = 3x is bijective? If so find f-1

b)  f:R->R f(x) = 3x
 f 

f-1 

* 1 2 3 4 5

1 1 1 1 1 1

2 1 2 1 2 1

3 1 1 3 1 1

4 1 2 1 4 1

5 1 1 1 1 5

* 1 2 3 4 5

1 1 1 1 1 1

2 1 2 1 2 1

3 1 1 3 1 1

4 1 2 1 4 1

5 1 1 1 1 5





MODEL QUESTION PAPER 

SECOND YEAR- Mathematics 

(Continuity and Differentiability, Application of Derivatives) 

                Max Marks: 30. 

         Time: 1 hour 

 

Each question carries 1 Mark 

 

1.                  
  

  
 is equal to …………………. 

2. If                   , then   

  
    at        is 

a) 0       b) 11       c)   15   d) None of these 

3. .              
  

  
 is equal to …………………. 

4. The slope of the tangent to the curve       at the point (2,3) is 

a) 16      b) 24        c)   0   d) 36 

5. Derivative of the function      with respect to      is  

a)         b)            c)            d) 

        

 

Each question carries 2 Mark 

6. If           and           , find   

  
. 

7. Show that  |    |  is a continuous function. 

8. Differentiate       √      with respect to x. 

9. If         
    

    
     find   

  
. 

10. Find the local maxima and local minima of                      

 



Each question carries 3 Mark 

11.  Verify Rolle ’s Theorem for the function                  in the 

interval [1,2] 

12.  The radius of a circle is increasing at the rate of 0.3 cm/sec. How fast is its 

area increasing when its radius is 3 cm. 

13. Find the absolute maximum and absolute minimum of               

         in the interval [0,2]. 

  

 

6 Mark Question 

14.  a). If               , then prove that      

   
        .  

 (3) 

b).If            , find    

  
.        

 (3) 
 



Model Test Paper-Second Year 

(Integrals, Applications of Integration, Differential Equations) 

Marks:40 

(Questions 1 to 5 carries 3 marks each. Answer any 4 questions) 

1. a) � ������	����		� =……………………………     (1) 

b) Evaluate � �����(��)	��		�       (2) 

2. a) Area under the curve y=f(x) bounded by X axis, x=a and x=b is …… (1) 

b) Find the area under the curve y=x bounded by X-axis and x=4 (2) 

3. a) � �(� − �)	� =
�

�
……………………………     (1) 

b) If ��(�)����		� = 	 ����� + �, find f(x)     (2) 

4. a) Find the order and degree of the differential equation 
���

���
+ 3� = 0  

           (1) 

b) Solve the differential equation x dy + y dx=0    (2) 

5. a) Write the integrating factor of the differential equation 
��

��
+ � = �  

(1) 

b) If the slope of the tangent to a curve at any point is 2 and the curve  

    passes through (2,3), then find the equation of the curve.  (2) 

(Questions 6 to 10 carries 4 marks each. Answer any 4 questions)  

6. a) Evaluate � ����	�� ����		�       (2) 

b) Evaluate a) �
�

(�!")(�!�)
		� 

7. a) Evaluate  � ����		�        (1)  

b) �
�#$%�

"!&'#��
	�

(

�
         (3) 



8. a) Prove that the differential equation �
��

��
= � + � is homogeneous (2) 

b) Solve the above differential equation     (2) 

9. Find the area of the region bounded by the parabola x2=y, y axis, y=1 and 

y=4           (4) 

10.  Find the area of the region bounded by the region given below  (4) 

 

(Questions 11 to 13 carries 6 marks each. Answer any 2 questions) 

11. a) Evaluate ���	�� �		�        (2) 

b) Evaluate � �		�
"

�
 as the limit of a sum     (2) 

c) Evaluate�
��

√�*+�!��
        (2) 

 

12.  Find the area of the region bounded by the parabola y2=x and the circle 

centered at the origin and radius √2      (6) 

   

13.  a) Form the differential equation x2-y2=a2, where ‘a’ is an arbitrary constant 

(2) 

  b) Solve the differential equation (1 + ��)
��

��
+ � = �*-�%�  (4) 



SECOND YEAR 

 
(MODEL  TEST -- PROBABILITY AND LINEAR PROGRAMMING) 

 

 
1 mark Questions 
              
1)If P(A∩B)=7/10,P(B)=17/20, then P(A/B)=....... 
 

2)If two events A and B are independent,then P(A∩B )=............ 
 

  a)P(A)+P(B) (b)P(A)-P(B) (C)P(A).P(B) (d)P(A)/P(B) 
 

3)The sum of all probabilities of a probability distribution is ......... 
 
4)if the events E and F areindependent, then(a) E′ and F are 
 

 independent,(b) E′ and F′ are independent 
 (i)    both are correct 
 (ii)   both are false 
 (iii)  (a) true but (b) false 
 (iv)  (a) false but (b) true 
 

5)If A and B are events such that P (A|B) = P(B|A), then (a) A ⊂⊂⊂⊂ B but A ≠ B (b) A = B (c) A 

∩ B = Φ (d) P(A) = P(B) 

 

2 Marks Questions 
 
1)Events A and B are such that P(A)=1/2,P(B)=7/12,and 

   P(not A or not B)=1/4 
      State whether A and B are independent. 
  
2)Max Z=30x+20y subject to 10x+6y<1000,5x+4y<600,x,y>0 
 
3)An unbiased die is thrown twice. Let the event A be ‘odd number on the first throw’ and B the 

event ‘odd number on the second throw’. Check the independence of the events A and B. 
 
4)Find the probability distribution of number of doublets in three throws of a pair of dice. 
 

5) Find the optimal solution of decorative item dealer whose objective function is 
Z = 50x + 18y. the corners of the feasible region are O (0, 0), A (0, 80), B(20, 60), 
C(50, 0) 
 
 
 
 
3 Marks Questions 
 
1)A diet for a sick must contains at least 4000 units of vit A,50 units of minerals,1400 
units of calories.Two foods A and B are available at a cost of Rs.4 and Rs.3 per unit 



respectively.If one unit of A contains 200 units of vitamins,1 unit of minerals and 40 unit 
of calories and one unit of food B contains 100 units of vitamins,2 units of minerals and 
40 units of calories, formulate the LPP to have the least cost. 
 
 

2)A store sells two types of toys, A and B. The store owner pays Rs.8 and Rs.14 for each 
one unit of toy A and B respectively. One unit of toys A yields a profit of Rs.2 while a unit 
of toys B yields a profit of Rs.3. The store owner estimates that no more than 2000 toys 
will be sold every month and he does not plan to invest more than $20,000 in inventory 
of these toys. How many units of each type of toys should be stocked in order to maximize 
his monthly total profit profit? 
 

3)Let X denote the number of hours you study during a randomly selected school day. The 

probability that X can take the values x, has the following form, where k is some unknown 

constant. 
P(X= x) =0.1, if0, 
             =kx,if1or2 
             =k(5-x), if3or 4    
             =0, otherwise 
(a) Find the value of k.(b) What is the probability that you study at least two hours ? Exactly two 

hours? Atmost two hours? 
 

6 Marks Questions 
 

If a fair coin is tossed 10 times, find the probability of 
 

(i) exactly six heads(ii) at least six heads(iii) at most six heads 
 

                                                    or 
 

     A cooperative society of farmers has 50 hectareof land to grow two crops X and Y. The profit 

from crops X and Y per hectare areestimated as Rs 10,500 and Rs 9,000 respectively. To control 

weeds, a liquid herbicidehas to be used for crops X and Y at rates of 20 litres and 10 litres per 

hectare. Further,no more than 800 litres of herbicide should be used in order to protect fish and 

wild lifeusing a pond which collects drainage from this land. How much land should be allocatedto 

each crop so as to maximise the total profit of the society 
 
                           ..........................................................





 

 

 

 
 

 

 

 

 

 

 















THOUGHT PROVOKING QUESTIONS- SECOND YEAR 

1. a) Give an example of a function which is not one-one and not onto 

b) Give an example of a function which is one-one but not onto 

c) Give an example of a function which is not one-one but onto 

d) Give an example of a function which is one-one and onto 

2.  If A=[
𝑥 1

𝑥 − 1 𝑥
],  

a) Find the derivative of |𝐴| with respect to x 

b) Find the integral of |𝐴| with respect to x 

c) If |𝐴| = 1, find the value(s) of x 

3. a) Give an example of a function which is continuous and differentiable 

b) Give an example of a function which is continuous but not differentiable 

c) Give an example of a function which is not continuous and not 

differentiable 

 

4. a)Draw the graph of 𝑦 = (𝑥 − 3)2 + 4 

b) Find the domain and range of the function 

c) Find the point at which the tangent is parallel to X-axis 

d) Find the equation of normal of the curve at the above mentioned point 

5. a) If the rate of change of a curve f(x) with respect to x is 2x+1 and the 

curve passes through (1,3), then find f(x) 

b) Find the interval in which f(x) is increasing 

c) Find the equation of tangent to the curve f(x) at (3,1) 

d) Find the maximum/minimum value of f(x) if it exists 

e) Find the approximate value of f(1.01)    

6. a) Evaluate ∫
1+𝑥+𝑥2+𝑥3

1+𝑥2
𝑑𝑥

1

0
 as the limit of a sum 

b) Evaluate∫(1 + 𝑥 + 𝑥2 + 𝑥3 +⋯)𝑑𝑥, where x<1 

7. a) Using Integration, find the area of the region bounded by the lines x=∓1 

and y=∓1 

b) Find the area of the region bounded by the parabolas 𝑦 = 𝑥2 − 1 and 

𝑦 = −𝑥2 + 1 



8. a) Form the differential equation representing the family of ellipses having 

foci on X-axis and centre at the origin 

b) Find the order and degree of the above differential equation 

c) Write a particular solution of the above differential equation 

9. A cube of side 1 unit is placed on the first octant with its one vertex is at the 

origin. 

a) Write the vectors from the vertex at the origin to the other vertices 

(other than those at the coordinate axes) of the cube  

b) Find the volume of the above cube using scalar triple product 

c) Find the surface area of the cube using vector product 

10. a) A coin is tossed two times. What is the probability that the second coin 

shows head if it is given that one coin shows tail. 

b) If a family has 3 children. What is the probability that the family consists 

of at least one boy and one girl.  



Mathematics II year 

Model Test  

(Relations and functions ,Inverse Trigonometric Functions, 

Matrices,Determinants) 

1.  Give an example of Symmetric  relation on set A  = {1,2,3} 

2. What is the value of  tan -1 (1) -  tan-1  (-1) 

3. If adj A=� 3 −5
−2 4 �.write matrix  A 

4. If A is a  2×2 matrix with |A| = 6 then |adj A| =----------- 

     (a)  6     (b) 36     (c)  
�
	     (d)  

�

	 

5. If A is a matrix given by A= �1 3
4 1�.then write the  symmetric part matrix  

    from A  

6.  If f(x) =27x3,   g(x) =x find gof and fog  

7.  Show that  f: R----R given by  f(x) =x3+1 is one one function  

8.  *  is a binary operation defined on Q,set of rational numbers , by a*b=a+ab. 

      a) Is *commutative ?  Why? 

      b) Is*   associative ? Why ? 

9. If  f(x) =|  x| and g(x) =[x] find gof (  
�
	  )- fog	(	�	  ) 

10.   prove that 			 sin��(	�������� �√�  )= (		�� + 			)  

11. If a,b,c are in an AP,show that    
 + 1  + 2  + !
 + 2  + 3  + "
 + 3  + 4  + #

  =5 

 

12.  Show that cot-1  3  - cot -1 4= tan -11  (
�
�
) 

 



13.Show that sin -1  (	
$	) - sin -1  (	 %�&	)   =  cos -1  (
		%�
		%$		) 

14. Show  that    
1 + ! 1 1
1 1 + " 1
1 1 1 + #		

= abc+ab+bc+ca 

15.   a) Show that the relation R in the set A= {1,2,3,4,5} given by R={(a, b):|a-

b is even}   is an equivalence relation. 

b) If '( ( = 
���

	��� ,     	≠  

*
+   show that ',' =  . 

16.  a) Find the principal value of sin��( 
-.
* ) 

b) write simplest form of  tan�� 		(√	���*				�
-1) 

c) Prove that  2sin��		35 = tan��			247   

17. a) Find the value of 2	3'4	²= 8 A + K I, where A = 61 0
¯1 79 

b) For the matrin A given, prove that A. adj A = O 

 

    A=   

1 ¯1 1
2 3 0
18 2 10

 

18.  Consider the matrices  A =�1 2
3 1�,  B = � 7 1

−2 1� 

a) Find AB 

b) Find 4�� , ;�� 

c) Verify (AB(��= ;��	4�� 

 


