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35 (iii) the test fails if f (a) = 0 and f (a) = 0. In 
this case we apply 1 derivative test.I II

 st 

OR 

 f (a) & fIII IV(a) if f (aIII ) ¹ 0 then f has max or min value at x = a (is called point) if f (a)  = 
m m III 0 
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Mathematics Class 12 Syllabus 2016-17 
 

Course Structure 

Unit Topic Marks 

I. Relations and Functions 10 

II. Algebra 13 

III. Calculus 44 

IV. Vectors and 3-D Geometry 17 

V. Linear Programming 6 

VI. Probability 10 

  Total  100 

Unit I: Relations and Functions 

1. Relations and Functions 

Types of relations: reflexive, symmetric, transitive and equivalence relations. One to one and onto 
functions, composite functions, inverse of a function. Binary operations. 

2. Inverse Trigonometric Functions 

Definition, range, domain, principal value branch. Graphs of inverse trigonometric functions. 
Elementary properties of inverse trigonometric functions. 

Unit II: Algebra 

1. Matrices 

Concept, notation, order, equality, types of matrices, zero and identity matrix, transpose of a matrix, 
symmetric and skew symmetric matrices. Operation on matrices: Addition and multiplication and 
multiplication with a scalar. Simple properties of addition, multiplication and scalar multiplication. 
Noncommutativity of multiplication of matrices and existence of non-zero matrices whose product is 
the zero matrix (restrict to square matrices of order 2).Concept of elementary row and column 
operations. Invertible matrices and proof of the uniqueness of inverse, if it exists; (Here all matrices 
will have real entries). 

2. Determinants 

Determinant of a square matrix (up to 3 x 3 matrices), properties of determinants, minors, co-factors 
and applications of determinants in finding the area of a triangle. Adjoint and inverse of a square matrix. 
Consistency, inconsistency and number of solutions of system of linear equations by examples, solving 
system of linear equations in two or three variables (having unique solution) using inverse of a matrix. 

Unit III: Calculus 

1. Continuity and Differentiability 

Continuity and differentiability, derivative of composite functions, chain rule, derivatives of inverse 
trigonometric functions, derivative of implicit functions. Concept of exponential and logarithmic 
functions. 
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Derivatives of logarithmic and exponential functions. Logarithmic differentiation, derivative of 
functions expressed in parametric forms. Second order derivatives. Rolle's and Lagrange's Mean Value 
Theorems (without proof) and their geometric interpretation. 

2. Applications of Derivatives 

Applications of derivatives: rate of change of bodies, increasing/decreasing functions, tangents and 
normals, use of derivatives in approximation, maxima and minima (first derivative test motivated 
geometrically and second derivative test given as a provable tool). Simple problems (that illustrate basic 
principles and understanding of the subject as well as real-life situations). 

3. Integrals 

Integration as inverse process of differentiation.Integration of a variety of functions by substitution, by 
partial fractions and by parts, Evaluation of simple integrals of the following types and problems based 
on them. 

 

Definite integrals as a limit of a sum, Fundamental Theorem of Calculus (without proof). Basic 
propertiesof definite integrals and evaluation of definite integrals. 

4. Applications of the Integrals 

Applications in finding the area under simple curves, especially lines, circles/parabolas/ellipses (in 
standard form only), Area between any of the two above said curves (the region should be 
clearly identifiable). 

5. Differential Equations 

Definition, order and degree, general and particular solutions of a differential equation.Formation of 
differential equation whose general solution is given.Solution of differential equations by method of 
separation of variables solutions of homogeneous differential equations of first order and first degree. 
Solutions of linear differential equation of the type: 

dy/dx + py = q, where p and q are functions of x or constants. 

dx/dy + px = q, where p and q are functions of y or constants. 

Unit IV: Vectors and Three-Dimensional Geometry 

1. Vectors  

Vectors and scalars, magnitude and direction of a vector.Direction cosines and direction ratios of a 
vector. Types of vectors (equal, unit, zero, parallel and collinear vectors), position vector of a point, 
negative of a vector, components of a vector, addition of vectors, multiplication of a vector by a scalar, 
position vector of a point dividing a line segment in a given ratio. Definition, Geometrical Interpretation, 
properties and application of scalar (dot) product of vectors, vector (cross) product of vectors, scalar 
triple product of vectors. 

2. Three - dimensional Geometry 

Direction cosines and direction ratios of a line joining two points.Cartesian equation and vector equation 
of a line, coplanar and skew lines, shortest distance between two lines.Cartesian and vector equation of 
a plane.Angle between (i) two lines, (ii) two planes, (iii) a line and a plane.Distance of a point from a 
plane. 

Unit V: Linear Programming 
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1. Linear Programming 

Introduction, related terminology such as constraints, objective function, optimization, different types 
of linear programming (L.P.) problems, mathematical formulation of L.P. problems, graphical method 
of solution for problems in two variables, feasible and infeasible regions (bounded and unbounded), 
feasible and infeasible solutions, optimal feasible solutions (up to three non-trivial constraints). 

Unit VI: Probability 

1. Probability 

Conditional probability, multiplication theorem on probability. independent events, total probability, 
Baye's theorem, Random variable and its probability distribution, mean and variance of random 
variable. Repeated independent (Bernoulli) trials and Binomial distribution. 

 

 

 

 

 

 

 

 

Review of Study Material 
 

 

Master Card, Chapter : 07 (Integrals) 
Q1: 𝑬𝒗𝒂𝒍𝒖𝒂𝒕𝒆. ∫

𝒔𝒆𝒄𝟐 𝒙

𝟑+𝐭𝐚𝐧𝒙
dx. 

Q. 2.Evaluate:   ∫
𝟐𝒙

(𝒙𝟐+𝟏)(𝒙𝟐+𝟐)
dx 

Q 3. Evaluate:∫
𝟏−𝒙𝟐

𝒙(𝟏−𝟐𝒙)
𝒅𝒙  

Q4. EVALUATE :∫𝒆𝟐𝒙. 𝒔𝒊𝒏𝒙𝒅𝒙. 

Q5. Evaluate: 2( 1)

xxe
dx

x   

Q 6. Evaluate 2

1

3 13 10
dx

x x 
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Q7. Evaluate

2

4 2

4
.

16

x
dx

x x



   

Q .08.Evaluate:∫
𝐱+𝟐

√𝐱𝟐+𝟓𝐱+𝟔
𝐝𝐱 

Q09. Evaluate: ∫ (𝟑𝒙 − 𝟐)√𝒙𝟐 + 𝒙 + 𝟏 dx. 

Q10. Evaluate:∫
𝟏

𝒄𝒐𝒔𝟒𝒙+𝒔𝒊𝒏𝟒𝒙
𝒅𝒙 

Q11. Evaluate :∫ 𝐥𝐨𝐠(𝟏 + 𝐭𝐚𝐧𝒙)
𝝅/𝟒

𝟎
 𝒅𝒙 

Q12. Evaluate:∫
𝒙𝒔𝒊𝒏 𝒙

𝟏+𝒄𝒐𝒔𝟐𝒙
𝒅𝒙

𝝅

𝟎
 

Q13.𝑬𝒗𝒂𝒍𝒖𝒂𝒕𝒆:∫ {|𝒙 − 𝟏| + |𝒙 − 𝟐| + |𝒙 − 𝟑|}
𝟑

 𝟏
𝒅𝒙 

 

Ans1:  log(3 + tan 𝑥)+ C 

  

  Ans2. 3log | sin 𝑥 − 2|- 
4

|𝑠𝑖𝑛𝑥−2|
 + C 

Ans4: 𝑒2𝑥/5(2sinx- cosx) +C 

Ans5.    

1
( )

1
x xe f x c e c

x
 

   
 

 

Ans6.   
1 3 2

log
17 3 15

x
c

x


 


 

Ans7:

   =
2

11 4
tan (1)

3 3

x
c

x
 

   

Ans8:.     

=  √x2 + 5x + 6 −
1

2
log|(x +

5

2
) + √x2 + 5x + 6|+C            

ANS09: 

=(X2+X +1)3/2 – 7/2(X +1/2)√𝑋2 + 𝑋 + 1   - 21/16LOG [(𝑋 +
1

2
) + √𝑋2 + 𝑋 + 1 ] +C 

Ans10.     

=
1

√2
tan−1 (

𝑡𝑎𝑛2𝑥−1

√2  𝑡𝑎𝑛𝑥
) + 𝐶 

ANS11.      𝝅/𝟖𝒍𝒐𝒈𝟐 

ANS12.       𝝅𝟐/𝟒 

ANS13.       5 sq units 
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Board Question ,Chapter : 07 (Integrals) 
2013 

1. Evaluate :∫
cos 2𝑥−cos2𝛼

cos𝑥−cos𝛼
𝑑𝑥; Evaluate : ∫

𝑥+2

√𝑥2+2𝑥+3
𝑑𝑥.;  Evaluate: ∫

𝒕𝒂𝒏𝜽+ 𝒕𝒂𝒏𝟑𝜽

𝟏+ 𝒕𝒂𝒏𝟑𝜽
 

d𝜽 . 

2. Evaluate:∫
1

𝑥(𝑥3+8)
𝑑𝑥;                Evaluate:∫

𝑥 sin 𝑥

1+𝑐𝑜𝑠2𝑥

𝜋

0
𝑑𝑥;    Evaluate:∫

𝑑𝑥

𝑥(𝑥5+3)
 

3.  Evaluate: ∫
𝑥3+𝑥+1

𝑥2−1
dx  ;Evaluate: ∫ 𝑒𝑥 (1−sin𝑥)

(1−cos𝑥)
𝑑𝑥;        Evaluate:∫

2𝑥

(𝑥2+1)(𝑥2+2)
 dx 

4.Evaluate:∫ log(1 + tan 𝑥)
𝜋

4
0

𝑑𝑥 , using properties of definite integral 

5.    𝑬𝒗𝒂𝒍𝒖𝒂𝒕𝒆:∫ {|𝒙 − 𝟏| + |𝒙 − 𝟐| + |𝒙 − 𝟑|}
𝟑

 𝟏
𝒅𝒙 

2014 

 1. Evaluate: ∫
1

𝑐𝑜𝑠4𝑥 + 𝑠𝑖𝑛4𝑥
 dx;         Evaluate:∫

4𝑥 sin𝑥

1+𝑐𝑜𝑠2𝑥

𝜋

0
𝑑𝑥.;   Evaluate:∫

𝑥+2

√𝑥2+5𝑥+6
𝑑𝑥 

2. Evaluate: ∫(√𝑐𝑜𝑡𝑥  + √𝑡𝑎𝑛𝑥 ) 𝑑𝑥 ;  𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒: ∫
𝒙 𝐭𝐚𝐧𝒙

𝐬𝐞𝐜 𝒙+𝐭𝐚𝐧𝒙

𝝅

𝟎
dx     

3. Evaluate: ∫
1

𝑠𝑖𝑛4𝑥+ 𝑠𝑖𝑛2𝑥𝑐𝑜𝑠2𝑥+𝑐𝑜𝑠4𝑥
  dx.Evaluate: ∫

𝑥

𝑎2𝑐𝑜𝑠2𝑥+ 𝑏2𝑠𝑖𝑛2𝑥

𝜋

0
dx 

 

4. Evaluate:∫
𝑠𝑖𝑛𝑥+𝑐𝑜𝑠𝑥

9+16𝑠𝑖𝑛2𝑥

𝜋/4

0
𝑑𝑥 

 
2015 

1. Evaluate:∫
2sinx

2sinx+2cosx
𝜋/2

0
𝑑𝑥  ;∫ |xcos(πx)|

3/2

0
𝑑𝑥 ;∫

x3−1

x3+x
𝑑𝑥 

2. Evaluate: ∫
𝑐𝑜𝑠2𝑋

1+𝑠𝑖𝑛2𝑥

𝜋/2

0
𝑑𝑥.    ;        ∫

𝒙 𝐭𝐚𝐧𝒙

𝐬𝐞𝐜𝒙+𝐭𝐚𝐧𝒙

𝝅

𝟎
dx    ; ∫(3 − 2𝑥)√2 + 𝑥 − 𝑥2𝑑𝑥 

3. Evaluate :∫ (𝑥22

0
+ 𝑒2𝑥+1)𝑑𝑥 as a limit of sum. 

4. Evaluate :∫ (𝑒3𝑥2

−1
+ 7𝑥 − 5)𝑑𝑥 as a limit of sum. 

5. Evaluate:∫
(𝑥+3)

(𝑥+5)3
𝑒𝑥𝑑𝑥  ;    Evaluate: ∫ 𝑒𝑥 (

2+𝑠𝑖𝑛2𝑥

1+𝑐𝑜𝑠2𝑥
)𝑑𝑥 ;  Find:∫

𝑑𝑥

𝑥3(𝑥5+1)3/5
 

6. ∫
3𝑥+1

√5−2𝑥−𝑥2
dx;     ∫

𝑠𝑖𝑛2𝑥

sin𝑥+cos𝑥

𝜋/2

0
dx;       ∫(√𝑐𝑜𝑡𝑥  + √𝑡𝑎𝑛𝑥 ) 𝑑𝑥 . 

7. 𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒:∫ {|𝑥 − 2| + |𝑥 − 3| + |𝑥 − 4|}
4

2
𝑑𝑥 

2016 
Q1. ∫ |xcos(πx)|

3/2

0
𝑑𝑥 ; 

Q2. ∫
𝑠𝑖𝑛2𝑥

sin𝑥+cos𝑥

𝜋/2

0
dx 

Q3. Evaluate: ∫ (𝟑𝒙 + 𝟏)√𝟒 − 𝟑𝒙 − 𝟐𝒙𝟐 dx. 

Q4.Evaluate: ∫
𝑥2

𝑥4+x2−2
dx   

 

TEST PAPER      Chapter : 07 (Integrals)    

Q1. Evaluate:∫
𝑥2

1+𝑥3
𝑑𝑥 
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Q2. . Evaluate:∫ 𝑠𝑖𝑛5𝜋/2

−𝜋/2
𝑥 𝑑𝑥 

Q3. Evaluate:∫
2

(1−𝑥)(1+𝑥2)
𝑑𝑥 

Q4. Evaluate:∫
𝑥 cos 𝑥

1+𝑐𝑜𝑠2𝑥

𝜋

0
𝑑𝑥 

Q5. Evaluate:∫ log (1 + 𝑡𝑎𝑛𝑥)
𝜋/4

0
𝑑𝑥,  using properties of definite integrals. 

Q6.Evaluate:∫
𝑥+2

√𝑥2+5𝑥+6
𝑑𝑥 

Q7.Evaluate: ∫(√𝑐𝑜𝑡𝑥  + √𝑡𝑎𝑛𝑥 ) 𝑑𝑥 ; 

𝑄8.  𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒: ∫
𝒙 𝐭𝐚𝐧𝒙

𝐬𝐞𝐜𝒙+𝐭𝐚𝐧𝒙

𝝅

𝟎
dx 

Q9. Evaluate:∫
𝑠𝑖𝑛𝑥+𝑐𝑜𝑠𝑥

9+16𝑠𝑖𝑛2𝑥

𝜋/4

0
𝑑𝑥 

Q10. Evaluate: ∫ 𝑒𝑥 (
2+𝑠𝑖𝑛2𝑥

1+𝑐𝑜𝑠2𝑥
)𝑑𝑥 

 
 
 

 

 

 

Master Card , Chapter : 08 (Application of the Integrals) 
1. Find the area of the region {(x, y): x2+ y2 ≤ 4, x + y ≥ 2} using integration. 

2. Find the area of the region in the first quadrant enclosed by x-axis, the line x = √3 y and 

the circle 𝑥2 + 𝑦2 = 4. 

3. Sketch the graph of 𝑦 = |𝑥 + 3| and evaluate the area under the curve 𝑦 = |𝑥 + 3| 
above x-axis  

             and  between x=-6 to x=0. 

4. Find the area of the smaller region bounded by the ellipse 
𝑥2

9
+

𝑦2

4
= 1and the line 

𝑥

3
+

𝑦 

2
= 1 

5. Using the method of integration find the area of the triangle ABC, coordinates of whose 

vertices  

are A(−1,0), B(1,3) and   C(3,2). 

6. Using the method of integration,  find the area of the region bounded by the 
parabolay2 = 4 x   and the   circle 4x2 + 4y2 = 9. 

7.  Find the area of the region enclosed between the two circles x2+y2=1 and (x-1)2 + y2 = 1. 
8. Find the area bounded by the curves 𝑥2 = 4𝑦 and the straight line 𝑥 = 4𝑦 − 2. 
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9. Find the area of the region included between the parabolas 𝑦2 = 4𝑎𝑥  and 𝑥2 = 4𝑎𝑦, 

where a> 0. 

10. Find the area of the region {(𝑥, 𝑦): 𝑥2 + 𝑦2 ≤ 1 ≤ 𝑥 + 𝑦}. 

 

 

ANS:   Q1. 𝜋 − 2 𝑠𝑞 𝑢𝑛𝑖𝑡𝑠.   Q2. 
𝜋

3
𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠 ,    Q3.  9 sq. unitsQ4.  3𝜋/2 − 3 𝑠𝑞 𝑢𝑛𝑖𝑡𝑠 

             Q5. 4 sq units, Q6.  
1

3√2
+

9𝜋

8
−

9

8 sin−11

3
𝑠𝑞

𝑢𝑛𝑖𝑡𝑠,       Q7. 2𝜋/3 −
√3

2
 𝑠𝑞 𝑢𝑛𝑖𝑡𝑠 

                    Q8. 9/8 sq. units.,   Q9. 16a2/3 sq units,   Q10. 𝜋/4 − 1/2 𝑠𝑞 𝑢𝑛𝑖𝑡𝑠 

 

Board Question ,Chapter : 08 (Application of the Integrals) 
2013 

1. Find the area of the region {(𝑥 , 𝑦): 𝑦2 ≤ 6𝑎𝑥𝑎𝑛𝑑𝑥2 + 𝑦2 ≤ 16𝑎2}using the method 
of integration. 

2.  Find the area of the region enclosed between the two circles x2+y2=1 and (x-1)2 + y2 = 
1. 

3.Using the method of integration,  find the area of the region bounded by the 
parabolay2 = 4 x   and the        circle 4x2 + 4y2 = 9. 

2014 

1. Using the method of integration find the area of the triangle ABC, coordinates of 

whose vertices  

are A(−1,2), B(1,5) and C(3,4). 

2. Find the area of the smaller region bounded by the ellipse
𝑥2

4
+

𝑦2

9
= 1and the line 

𝑥

3
+

𝑦 

2
= 1 

2015 

1. Sketch the region bounded by the curvesy =√5− x2 and y =|x − 1| and find its area 
using integration. 

2. Using integration find the area of the region bounded by the lines y = 2+ x,  y = 2 –x  
and x = 2. 

2016 
1. Prove that the curves𝑦2 = 4𝑥 and𝑥2 = 4𝑦  divides the area of square bounded by x =0, 

x= 4, and  

y=0  into three equal parts. 

TEST PAPER   Chapter : 07 (Application of the Integrals) 
 

Q1. Find the area of the region enclosed by the parabola 𝑥2 = 𝑦, the line y = x +2 and x- axis. 
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Q2. Using the method of integration find the area of the triangle ABC, coordinates of whose 
vertices   are A(−1,2), B(1,5) and   C(3,4). 

Q3.Compute the area bounded by the lines 𝑥 + 2𝑦 = 2 ; 𝑦 − 𝑥 = 1 and 2𝑥 + 𝑦 = 7. 

Q4.  Find the area of the smaller region bounded by the ellipse ; 
                 4x2 + 9y2 = 36 and the line 2x + 3y = 6 
Q5. Find the area of the region in the first quadrant enclosed by x-axis, the line x = √3 y and 

the circle 𝑥2 + 𝑦2 = 4. 

Q6..Find the area of the region enclosed between the two circles x2+y2=1 and (x-1)2 + y2 = 1. 
 

 

 

 

         Master card on  

                3d geometry  

  
          ans.(1,2,3)or (56/17,43/17,111/17) 

Q1.Find the point on the line  at a distance 3√2 form at    

        Point (1,2,3).  

3√2 

Q2.Find the shortest distance between the line:                                 ans.  units  

2 

     𝑟⃗ =(1+2𝑘̂ )𝑖 +(2- 𝜆) 𝑗̂ +( 𝜆+1) 𝑘̂  and   

       𝑟⃗ =2𝑖 -𝑗̂ -𝑘̂ +µ(2𝑖  + 𝑗̂  + 2𝑘̂ ).  

Q3.Find the distance between the planes           ans.   

        𝑟⃗ . (𝑖  + 2 𝑗̂ + 3𝑘̂ ) + 7 = 0 and 𝑟⃗ . (2𝑖  + 4𝑗̂  + 6𝑘̂ ) + 7 =0  

  

Q4.Find the equation of the plane determined by the point               ans. units.  

      A(3,-1,2), B(5,2,4),and C(-1,-1,6). Also find the distance       

of the point P(6,5,9) from the plane.  

Q5.(i)Find the equation of the plane passing through the      ans.(i)  5x-4y-z=7         

point (1,-1,2) and perpendicular to each of the planes          

        2x+3y-2z=5 and x+2y-3z=8.  

3 √ 34 
17 
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       (ii)Find the vector equation of the plane through the              

point (2,1,-1) and (-1,3,4)and perpendicular to             the 

plane x-2y+4z=10.  

Q6.Find Cartesian and vector equation of the plane                ans. 8x-13y+15z+13=10  

       passing through the point (3,4,1) and (0,1,0) and parallel to        

the line 𝑟⃗  = −3𝑖  + 3𝑗̂+2𝑘̂ +𝜆(2𝑖  + 7𝑗̂  + 5𝑘̂ ).  

  

  

Q7.Find the vector and Cartesian equation of the                  ans. 𝑟⃗ =𝑖  + 2𝑗̂-4𝑘̂ +(2𝑖  + 3𝑗̂  + 

6𝑘̂ ).        line passing through the point (1,2,-4) and         perpendicular to the two lines   

        and  .  

  

Q8.Find the equation of the line passing through                    ans.   

      the point (3,0,1) and parallel to the plane      

x+2y=0 and 3y-z=0  

Q9.Find the equation of plane through the                      ans. 33x+45y+50z=41  

   intersection of the planes  𝑟⃗ .(𝑖  + 2𝑗̂  + 3𝑘̂ ) = 4  

     and  and which is perpendicular to   

        𝑟⃗ . (5𝑖  + 3𝑗̂  − 6𝑘̂ ) + 8 = 0  

Q10.Find the equation the plane  through                                   ans. 2x+y+2z+3=0       the intersection of 

the planes 𝑟⃗ . (𝑖  + 3𝑗̂)  + 6 = 0                           or x-2y+2z-3=0        and 𝑟⃗ . (3𝑖  − 𝑗̂  + 4𝑘̂ ) = 0 whose 

perpendicular      distance from the origin is unity.  

Q11.Find the equation of the plane passing the                      ans. y-3z+6=0  

        line of intersection of the plane  

       𝑟⃗ . (𝑖  + 𝑗̂  + 𝑘̂ ) = 1 and   . (2 + 3𝑗̂  − 6𝑘̂ ) + 4 = 0.  

       and is parallel is x-ais  

  

Q12.(i)Find the image of the point (1,3,4)in the plane                   ans.(i)(3,1,6)  

         x-y+z-5=0.  
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       (ii)Find the coordinates at the foot of the perpendicular            

and the perpendicular distance of the point P(3,2,1)            from 

the plane 2x-y+z+1=0.find also the image of the           point in 

the plane.  

  

Q13.(i)Find the image of the point (1,6,3) in the line                 ans.(i)(1,0,7);   

 
        Also write the equation the line joining the given point and              2√13units;          its 

image and find the length of the segment joining the given              eq. of line           point 

and its image.  

     (ii)Find the of the foot of the perpendicular from a point (1,2,-3)   ans. (1,1,-1)          

with respect to the line .  

Q14.If the line        ans. 22x-19y+31=0  

        Are perpendicular to each other, find the value of K and          

hence find the equation of the plane containing        these 

line.  

Q15.Find the coordinate of the point where the        ans. (  , 0 )  

        line through the points A(3,4,1)and B(5,1,6)  

        crosses the XY-plane.  

    

Q16. Find the distance of  the point (1,-2,3) from          
from the plane x-y+z=5 measured parallel  

      ans. 1unit  

        to the line .  

Q17.Find the distance of the point (-2,3,-4)from the        ans.           line 

  measured parallel to the   

        plane 4x+12y-3z+1=0.      

Q18.Check whether the following lines are intersected       ans. (-1,3,2) or  

         Or not . If intersected find the of their intersection             −𝑖  + 3 𝑗̂  + 2𝑘̂   
          𝑟⃗  = 5𝑖  + 7𝑗̂ -3𝑘̂ +(4𝑖  + 4𝑗̂  − 5𝑘̂ ).  

          𝑟⃗  = 8𝑖  + 4𝑗̂ +5𝑘̂ +µ(7𝑖  + 𝑗̂  + 3𝑘̂ ).  
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Chapter -15       

Points to be remembered  

1. E and F are independent events iff p (E F) =P (E).P (F) 

2. P(A/B)=P(AB)/P(B) 

3. P(A)+P(B)=1 IF A and B are complement events 

4. If 1, 2,............ nE E E are mutually exclusive and exhaustive events associative with event E 

then 

1

( / ). ( )
( / )

( / ). ( )

i i
i n

i i
i

P E E P E
P E E

P E E P E





(Bayes’ theorem) 

5. Mean of a probability distribution-=
1

n

i i
i

p x


  

6. Variance= 2 2

1

( )
n

i i
i

X p mean


  

7. Standard deviation= var iance  

8. prob. of r success out of n trials= .
r

r r
cn p q where p+q=1 and p=prob of a success in one trial 

        q=prob of failure in one trial 

  9. Mean of binomial distribution =np 

10. Variance of binomial distribution=npq,where p=prob. Of success, q=prob of failure=number of 

trials. 

 

 

BOARD EXAMINATION 
 
SUBJECT-MATHEMATICS                                         M.MARKS=100 
 
TIME-3HOURS 

CLASS-XII 
 

General instructions: 
1. All questions are compulsory 
 
2. The question paper consists of 26 questions divided into three sections A,B and C. Section 
A comprises 6 questions of one mark each, section B comprises 13 questions of four marks 
each and section C comprises 7 question of six marks each.  
 
3. All questions in section A are to be answered in one word, one sentence or as per exact 
requirement of the question. 
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4. Use of calculators is not permitted. You may ask for logarithm tables, if required. 
 
 

Section-A 
 

1. 1 1IF tan  + tan  =  then write the value of + +
4


       

2.   be a binary operation on N given by a  b =H.C.F(a,b), a,b N,Write 44 6 Let      

3. 
sin cos 3

  =  ,where  ,  are acute angles, then write the value of  +
sin cos 2

If
 

   
 


 

4. Find the value of x and y, if 
2 3 0 5 9

3  -   =
1 1 2 4 10

y

x 
 

5. If A= 12 7
,  write A  in terms of A

4 2


 
 

6.   is a unit vector such that    =  find . If x x i k x j  
 

Section-B 
 
7. A binary operation * on the set R-- 1 is defined as 

   b =a +b +ab,  a,b  R- 1  prove that  is commutative and associative.a       

 also find the identity element for a  R- 1 ,  exists.if   

 
 

8. Prove that 1 11
3

9 9 9
 -  sin ( ) =  tan (2 2).

8 4 4

    

9. Prove that 

3

3

3

1

1  =(a-b) (b-c) (c-a) (a+b+c)

1

a a

b b

c c

 

10. The surface area of a spherical bubble is increasing at the rate of 22  seccm .Find the rate 
at which the volume of bubble is increasing at the instant,when radius is 6cm. 

11. 
1cos 2 2

2 1 y =e  ,-1 x 1,show that (1-x )  - xy  - a 0a xIf y y


   . 

12. Show that the function ( ) = 3  ,is continuous but not differentiable at x=3f x x . 

13. Evaluate 
2

 (logx)  dx.x  

14.  that the equation (x+y)  +(x-y)  0 is homogeneous.Also findshow dy dx dx   
      the particular solution, given that x=1 when y=1 

15. 1 2 a =3i +4j +5k and b = 2i +j -4k then express b in the form b =b  If b  

       1 2where b  is parallel to a and b  is perpendicular to a. 

16.  the equation of the plane containing the lines r =i +2j-k + (2i -j+k)Find   

      and  r =i +2j-k + (i -j+2k).Also find the distance of this plane from origin.  
17.  the distance of the point (2,2,-1) from the plane x+2y-z=1 measuredFind  

      
1 1

parallel to the line 
2 2 3

x y z 
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18.  experiment succeeds thrice as often as it fails.Find the probabilityAn   
      that in the next five trials there will be 3 successes.  

19.  non zero vectors a,b,and c, show that a -b, b -c , c -a are always coplanarFor . 
 

Section -c 
 
20. A,B,and C are three friends .During lunch time they went to buy three plates of chhole-
bhature.Each one has amount but not equal to the price of per plate.They decided to buy 
together. The sum of all the amount is Rs.90.The sum of the money with A and C is added to 
the twice of the amount of B which results in Rs.115.A has the amount equal to the sum of 
the amount of B and C .Find the amount that each one has ,using the matrix method. 
 
21. Show that of all rectangles of given area, the square has the least perimeter. 
 
22. 2 2 the area of the circle x  +y 6 ,  lying above x-axis and bounded byFind x  

       2the parabola y  =3x  

23. 
0 0

 that ( ). ( ). 2 ( ).  if f and g are defined as f(x)=f(a-x)
a a

Show f x g x dx f x dx   

      and g(x)+g(a-x)=4  

24. Solve the differential equation x ( 1) xdy
y x e

dx
    

25. A gardener has a supply of fertilizers of type I which consists of 10% nitrogen and 6% 
phosphoric acid and type II which consists of 5% nitrogen and 10% phosphoric acid. After 
testing the soil condition, he finds that he needs at least 14 kg of nitrogen and 14kg of 
phosphoric acid for his crop. If the type I fertilizer costs 600 paisa per kg and type II fertilizer 
costs 400 paisa per kg, find how many kilograms of each fertilizer should be used so that 
nutrient requirements are met at a minimum cost? What is the minimum cost? 
26. In a group of 900 students, 200 attend extra classes, 300 attend school regularly and 400 
students study themselves with the help of peers. The probability that the student will succeed 
in competition who attend extra classes, attend school regularly and study themselves with 
the help of peers is 0.3, 0.4 and 0.2 respectively. One student is selected, who succeeded in 
the competition. What is the probability that he attend school regularly?   
 
 
 

MASTER CARD QUESTIONS 
 

Chapter-probability 
 

1. A bag contains 5 white, 7 red and 3 black balls. If three balls are drawn one by one 
without replacement,find what is the probability that none is red. 

2. Two integers are selected from integers 1 through 11 .if the sum is even find the prob. 
That both the numbers are odd. 

3. A card from a pack of 52 cards is lost, from the remaining cards of pack ,two cards 
are drawn and found to be both hearts. Find the probability of the lost card being a 
heart. 

4. Find the prob. Of drawing a one rupee coin from a purse with two compartments one 
of which contains 3 fifty-paise coins and 2 one rupee coins and other contains 2 fifty 
paise coins and 3 one rupee coins. 
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5. A letter is known to have come either from LONDON or CLIFTON. On the envelope 
just has two consecutive letters ON are visible.what is the prob that the letter has 
come from LONDON. 

6. Two cards are drawn successively with replacement from a well shuffled deck of 52 
cards.find the probability distribution of number of spades. 

7. A pair of dice is thrown 200 times. If getting a sum 9 nis considered a success find the 
mean and variance of the number of success. 

8. A die is thrown again and again until three sixes are obtained. Find the probability of 
obtaining the third sixes in the sixth throw of the die. 

9. A random variable X is specified by the following distribution  
 

X 2 3 4 

P(x) 0.3 0.4 0.3 

Find the variance of the distribution. 
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