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1. MATRICES & DETERMINANTS:      10 MARKS 

2. CONTINUTY:        04 MARKS 

3. DIFFERENTIATION :        04 MARKS 

4 .APPLICATION OF DERIVATIVES :      10 MARKS 

   (a) INCREASING & DECREASING FUNCTION 

   (b) TANGENT & NORMAL 

  (c) MAXIMA & MINIMA 

5. INDEFINITE INTEGRATION :      04 MARKS 

6. DEFINITE INTEGRATION :      06 MARKS 

7. DIFFERENTIAL EQUATION :      04 MARKS 

8. VECTOR ALGEBRA :        04 MARKS 

9. THREE DIMENSIONAL GEOMETRY:     10 MARKS 

10. LINEAR PROGRAMMING PROBLEM :     06 MARKS 

11. PROBABILTY(BAYES THEOREM) :     04 MARKS 

     TOTAL :         70 MARKS 
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1. MATRICES & DETERMINANTS 

* Properties of Transpose : 

If A & B are matrices such that their sum & product are  defined, then 

(i).   AA
TT    (ii).   TTT

BABA   (iii).   TT K.AKA   where K is a scalar. 

(iv).   TTT
ABAB   (v).   TTTT

ABCABC  . 

* Symmetric Matrix : A square matrix is said to be  symmetric if A
T
 = A. 

* Skew symmetric Matrix : A square matrix is said to be  skew symmetric if  A
T
 =  – A. 

*Singular matrix: A square matrix ‘A’ of order ‘n’ is said  to be singular, if | A| = 0. 

* Non -Singular matrix : A square matrix ‘A’ of order ‘n’  is said to be non-singular, if | A|  0. 

* Let A be a square matrix of order n × n, then | kA| = k
n
| A|. 

 * Area of a Triangle: area of a triangle with vertices  (x1, y1), (x2, y2) and (x3, y3)  = 

1yx

1yx

1yx

2

1

33

22

11

 
* If A is a square matrix of order n, then |adj(A)| = |A|

n– 1
. 

*Inverse of a matrix :Inverse of a square matrix A exists,   if A is non-singular or square matrix A is  

said to be invertible and A
-1

=
A

1
Adj.A 

* AA
–1

 = A
–1

A = I 

* (A
–1

)
–1

 = A 

* (AB)
–1

 = B
–1

A
–1

 

* (A
T
)
–1

 = (A
–1

)
T
 

 

VERY SHORT ANSWER TYPE QUESTIONS (1 OR 2 Marks) 

 

1. Construct a 22 matrix A = [aij], whose elements are given by   

(i)  
2

ji
a

2

ij


    (ii) j3i
2

1
a ij      (iii) jxsinea ix2

ij   

 

2. If   A = diag [1, –2, 3] , B = diag [3, 4, –6] , and C = diag [0, 1, 2], find 4A – 2B + 3C. 

 

3.Find x, y if  2 








 3y7

5x
+ 







 

21

43
= 









1415

67
 

4.Compute the following products :  (i)  5432

3

2

1

















 (ii)  
































6

4

2

210

102

201

321  

5.If A = 








 21

32
, find f(A), where f(x) = x

2
 – 4x + 7. 

6.If A = 





















10

01
I,

24

23
 , then find k so that A

2
 + 2I = kI. 

7. .kofvaluethefindthen,kAAand
11

11
AIf 2 












  

ANSWERS 

1(i) 








82/9

2/92
 ,    (ii) 









22/1

2/51
 ,    (iii) 













x2sinexsine

x2sinexsine
x4x4

x2x2

 2. diag [–5, –7, 21] 
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3. x = 2 and y = 9. 4. (i) 

















151296

10864

5432

 (ii) [82]  5. 0  6. 1  7. 2 

 
LONG-ANSWERTYPE QUESTIONS  (4 MARKS) 

1.If A = 








 21

32
, then show that A

2
 – 4A+ 7I = 0. Hence find A

5
. 

2.Find the value of  x if  0

x

2

1

2315

152

231

]1x1[ 

































 

3.Let A = 






 

31

41
, prove that : 














n21n

n4n21
An

. 

4.Let  A=





















0
2

tan

2
tan0











10

01
Iand . Prove that 














cossin

sincos
)AI(AI . 

5.Express  A = 























321

431

422

 as the sum of a symmetric and a skew-symmetric matrix. 

Using properties of determinants, prove the following :(Q6 to Q 23) 

6.   )ac)(cb(ba

cc1

bb1

aa1

2

2

2

   7. )cba)(ac)(cb)(ba(

cba

cba

111

333

  

8. xy

yxx1

yyx1

yx1





    9. )ac)(cb)(ba(

abc1

cab1

bca1

  

10. 3a

c3b6a10b3a6a3

c2b3a4b2a3a2

cbabaa









  11. 3)cba(

bacc2c2

b2acbb2

a2a2cba









 

12. 3)zyx(2

y2xzxz

yx2zyz

yxz2yx









13.  23

2

2

2

x1

1xx

x1x

xx1

  

14. 2)x4)(4x5(

4xx2x2

x24xx2

x2x24x









 15.   cabcabcba3

c3bcac

cbb3ab

cabaa3









 

16. 2

yxqpba

xzprac

zyrqcb









zrc

yqb

xpa

  17.  322

22

22

22

ba1

ba1a2b2

a2ba1ab2

b2ab2ba1









 

18. 222

2

2

2

cba1

1ccbca

bc1bab

acab1a









 19. abcabcabc
c

1

b

1

a

1
1abc

c111

1b11

11a1
















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20. ))()()((
2

2

2









         

21. )xz)(zy)(yx)(pxyz1(

pz1zz

py1yy

px1xx

32

32

32








 

22. 3

2

2

2

)zyx(xyz2

)yx(yzxz

yz)zx(xy

zxxy)zy(









  

23.     accbbacabcab

abcabc

cba

cba
222   

24. If a, b, c are real numbers, and  0

accbba

cbbaac

baaccb









,show that either a + b +c = 0 or a = b = c. 

25. If a, b, c are positive and unequal, show that the value of the determinant .negativeis

bac

acb

cba

  

26. Show that A = 






 

43

32
 satisfies the equation x

2
 – 6x – 17 = 0. Thus find 1A . 

27. If A = 








57

13
, find  x and y such that A

2 
+ xI = yA. Hence find 1A . 

28.For the matrix A = 








11

23
, find the numbers a and b such that .0bIaAA2  Hence, find 1A . 

29.Find the matrix P satisfying the matrix equation 






 






















40

12

11

11
P

57

23
. 

30.Using elementary row transformations find A
–1

 : (i) 








12

25
, (ii) 









31

52
. 

 

ANSWERS 

1. 












11831

93118
  2.x = –14 or –2 5.













































032/5

302/1

2/52/10

312/3

132/3

2/32/32

 

26. 








 23

34

17

1
  27. 
















 

8/38/7

8/18/5
A,

8y

8x 1
 28. 
















 

31

21
A,

1b

4a 1
 

29. 












524

316
  30. (i) 









12

25
, (ii) 









31

52
,  

 

LONG-ANSWERTYPE QUESTIONS  (6 MARKS) 

 

1.Solve the following system of equations by matrix method: 

  (i)  x + 2y + z = 7,   x + 3z = 11,  2x – 3y = 1.  (ii) 0z,y,x,2
z

20

y

9

x

6
,1

z

5

y

6

x

4
,4

z

10

y

3

x

2
  

2.Find 1A , where A = 





















132

111

521

.  Hence solve the equations  x + 2y + 5z = 10, x –y – z = –2 

and  2x + 3y –z = –11 . 
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3.Find 1A , where A = 





















312

321

111

. Hence solve  x + y + 2z = 0, x + 2y – z = 9  and   

x – 3y + 3z = –14  

4.Find the matrix P satisfying the matrix equation : 































12

21

35

23
P

23

12
 

5. Given that  A= 















 

210

432

011

and  B  =   























512

424

422

,  find AB.  Use this product to solve the 

following system of equations:  x – y = 3 ; 2 x + 3 y + 4 z  =  17 ;  y + 2 z  = 7. 

6. Using elementary transformations find A
–1

:(i) 














113

321

211

(ii) 




















110

432

433

(iii) .

323

135

312





















 

(iv) 














 542

752

321

(v) 




















120

031

221
 

ANSWERS 

1.(i) .3z,1y,2x,

273

226

639

18

1
A 1 























 (ii) .5z,3y,2x,

24072

30100110

7515075

1200

1
A 1 



















  

2. .3z,2y,1x,

315

6111

3174

27

1
A 1 



















  3. 2z,3y,1x,

135

419

543

11

1
A 1 























  

4. 



























































 

2237

1525

35

23

81

50

35

23

12

21

23

12
PQBAP 11

 

5. x = 2, y = – 1 and z = 4  

6. (i)

 




















345

578

111

 (ii)

 




















332

432

011

 (iii)

 




















111

171512

1097

 (iv)

 


















102

114

123

 (v)

 














522

211

623

 

 

 

 

2. CONTINUTY 

* A function f is said to be continuous at x = a if  

     Left hand limit = Right hand limit = value of the function at x = a  

i.e. )a(f)x(flim)x(flim
axax




i.e. )a(f)ha(flim)ha(flim
0h0h




. 

* A function is said to be differentiable at x = aif  )a(fR)a(fL  i.
h

)a(f)ha(f
lim

h

)a(f)ha(f
lim

0h0h









 

 

LONG-ANSWERTYPE QUESTIONS  (4 MARKS) 

 

1. If f(x) = 














1  xif   , 2b5ax

1    x if             11

1   xif    b,3ax

, continuous at x = 1,  find the values of a and b. 
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2. Determine a, b, c so that f(x) =























0x  ,  
bx

xbxx
   

0  x,              c             

0x  ,
x

xsinx)1asin(

3/2

2

 is continuous at x = 0. 

3. If  f(x) = 
















2
x,3

2
x,

x2

xcosk

,    is continuous at x = 
2


, find k. 

4. f(x) = 














2x  , 13x

2    x ,k       

2x  , 1x2

 is continuous at x = 2, find k. 

5. Find the values of a and b such that the function defined byf(x)  = 














5xif,7

5x3if,bax

3xif,1

   is a continuous 

function. 

6. If   f(x) = 

























4xifb
4x

4x

4xifba

4xif,a
4x

4x

 is continuous  at x = 4, find a, b. 

7. The function f(x) is defined as follows : f(x) = 
















8x4if,b5ax2

4x2if,2x3

2x0if,baxx2

. 

   If f(x) is continues on [0 , 8], find the value of a  & b. 

8. If   f(x) = 






























2
xif

)x2(

)xsin1(b
2

xifa

2
xif,

xcos3

xsin1

2

2

3

 is continuous  at  x = 
2


, find a, b. 

 9. Discuss the continuity of  f(x) = 2x1x   at x = 1 & x = 2. 

ANSWERS 

1. 2 = b , 3 = a   2. number real zero-nonany  is b,
2

1
c,

2

3
a  .  3. 6k   

4.k = 5  5.a = 3, b =  – 8  6. a = 1, b =  – 1  7. 2 = b , 3 = a   

8. 4b,
2

1
a    9.Continuous at x = 1 & 2. 

 

3. DIFFERENTIATION 

(i)  
dx

d
 (x

n
) = n x

n - 1
. , 

1nn x

n

x

1

dx

d










  (ii)  

dx

d
 (x) = 1  

(iii)  
dx

d
(c) = 0,  c  R    (iv)  

dx

d
 (a

x
) = a

x
  log a, a > 0, a  1.   

(v)  
dx

d
 (e

x
) = e

x
.     (vi) 

dx

d
 (logax) =

a logx 

1
 ,a> 0, a  1 
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(vii)  
dx

d
 (log x) = 

x

1
, x > 0    (viii)  

dx

d
 (loga| x |) = 

a logx 

1
, a > 0, a 1, x  0 

(ix)  
dx

d
 (log | x | ) = 

x

1
, x  0   (x)  

dx

d
 (sin x) = cos x 

(xi)  
dx

d
 (cos x) = – sin x    (xii)  

dx

d
 (tan x) = sec

2
x 

(xiii)  
dx

d
 (cot x) = – cosec

2
x     (xiv)  

dx

d
 (sec x) = sec x tan x  

(xv)  
dx

d
 (cosec x) = – cosec x cot x   (xvi)   

dx

d
 (sin

-1
x) = 

2x-1

1
.   

(xvii)  
dx

d
 (cos

-1
x) = 

2x-1

1-
.    (xviii)  

dx

d
 (tan

-1
x) = 

2x1

1


,  

(xix)  
dx

d
 (cot

-1
x) = 

2x1

1


     (xx)  

dx

d
 (sec

-1
x) = 

1x|x|

1

2 

.   

(xxi)  
dx

d
 (cosec

-1
x) = 

1x|x|

1

2 
 .   (xxii)  

dx

d
 (| x |)  =

|x|

x
, x  0 

(xxiii) 
dx

d
(ku) = k

dx

du
     (xxiv)  

dx

dv

dx

du
vu

dx

d
  

(xxv) 
dx

d
(u.v) = 

dx

du
v

dx

dv
u      (xxvi) 

dx

d
2v

dx

dv
u

dx

du
v

v

u










 

 

LONG-ANSWERTYPE QUESTIONS  (4 MARKS) 

1. 
x

y

dx

dy
thatprove,)yx(y.xIf qpqp      

2. .xcos.t.r.w

x1x1

x1x1
tan ateDifferenti 21

22

22
1 


















 

3.   xcosxsin xsinx:x.t.r.w ateDifferenti     

4.   .
dx

dy
find,xsinxsinyIf 1x   

5.     .
dx

dy
findysinxcosIf

xy
  

6. If x = a(cos +  sin ); y = a(sin – cos )  find 
2

2

dx

yd
  at 4/ . 

7.     0y
dx

dy
x

dx

yd
xthatprove,xlogsinbxlogcosayIf

2

2
2   

8.   .
x1

y1

dx

dy
thatshow,yxay1x1If

2

2
22




  

9.
3

at
dx

yd
find,sinay,

2
tanlogcosaxIf

2

2 








 
 . 

10. If y = (sin 
–1

x)
2
,    prove that    (1 – x

2
) 2

dx

dy
x

dx

yd
2

2

 . 

11. Find )axxe(a
dx

d aaxxx   
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12. Differentiate tan 
–1



















22

22

x1x1

x1x1
 w.r.t. cos

-1
 x

2
. 

13. 
22

n
22

ax

ny

dx

dy
thatprove,axxyIf











  

14. If = (tan
-1

x)
2
, prove that  (x

2
 + 1)

2

2

2

dx

yd
+ 2x(x

2
 + 1) 2

dx

dy
 = 0 

15. Find 
dy

dx
 if y = 
















5

x14x3
cos

2
1 .  

16. .
dx

dy
find,

x

1
1

x

1
log1xyIf

2

2














  

17.   .0
dx

dy
x2sin1

dx

yd
xcosthatprove,eyIf

2

2
2xtan   

 

ANSWERS 

2.
2

1
          3.    xsinlogxsinxcot.xcosxsinx

xcos
xcos.xlog

x

xsinxsin 





  

4.     .

xx2

1
xcotxxsinlogxsin

2

x





    

5.
ycotxxcoslog

xtanyysinlog




 

6.
a

28

dx

yd
,

cosa

eccos

dx

yd

4/
2

22

2

2





















       

9.
a

38

dx

yd
,

cosa

sin

dx

yd

3/
2

2

42

2























 

11.   1axxx xaxlog1xealoga        15.
2x1

1





         

16.
x

1x2 
 

 

4 .APPLICATION OF DERIVATIVES 

(a) INCREASING & DECREASING FUNCTION 

** (i) f is strictly increasing in (a, b) if f ′(x) > 0 for each x  (a, b) 

(ii) f is strictly decreasing in (a, b) if f ′(x) < 0 for each x  (a, b) 

 

LONG-ANSWERTYPE QUESTIONS  (4 MARKS) 

1. Find the intervals in which the following functions are strictly increasing or decreasing: 

 (i) f(x) = 4x
3
 – 6x

2
 – 72x + 30             (ii) f(x) = – 2x

3
 – 9x

2
 – 12x + 1 

(iii) f(x) = (x + 1)
3
 (x – 3)

3
   (iv) f(x) = sinx + cosx ,  2x0  

(v)  f(x) = sin 3x, x 






 


2
,0    (vi) f(x) = 

xcos2

xcosxx2xsin4




 

(vii) f(x) = 0x,
x

1
x

3

3   

2.Show that y =   1x,
x2

x2
x1log 


 , is an increasing function of xthroughout its domain. 

3. Prove that 
 







cos2

sin4
y is an increasing function in 








 

2
,0 . 
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ANSWERS 

1.(i)    in ),3()2,(   and  in (–2 , 3)   (ii)  in (– 2 , – 1)  and  in ),1()2,(   

  (iii) in (1 , 3) (3 ,  ) and  in (– ,– 1) (–1, 1) 

 (iv) in 






 



















 

4

5
,

4
inand2,

4

5

4
,0    (v)  in








 








 

2
,

6
inand

6
,0  

 (vi)  in 

















 
2,

2

3

2
,0  and  in 







 

2

3
,

2
  (vii)  in ),1()1,(  and  in (– 1, 1) 

(b) TANGENT & NORMAL 

** The equation of the tangent at (x0, y0) to the curve y = f (x) is given by    y – y0 = )x(f 0
 (x – x0). 

** The equation of the normal at (x0, y0) to the curve y = f (x) is given by   y – y0 = 
)x(f

1

0


  (x – x0). 

LONG-ANSWERTYPE QUESTIONS  (4 MARKS) 

1. Find points on the curve 1
25

y

4

x 22

  at which the tangents are (i) parallel to x-axis (ii) parallel to  

y-axis.         

2. Find the equations of the tangent and normal to the curvey = x
4
 – 6x

3
 + 13x

2
 – 10x + 5 at (0, 5). 

3.Find the equation of the tangent line to the curve y = x
2
 – 2x +7 which is 

(a) parallel to the line 2x – y + 9 = 0    (b) perpendicular to the line 5y – 15x = 13.  

4. For the curve y = 4x
3
 – 2x

5
, find all the points at which the tangent passes through the origin.  

5. Find the equation of the normals to the curve y = x
3
 + 2x + 6 which are parallel to the line  

x + 14y + 4 = 0.   

6. Prove that the curves x = y
2
 and xy = k cut at right angles  if 8k

2
 = 1. 

7. Show that the normal at any point   to the curve x = a cos   + a  sin  , y = a sin   – a  cos   is at a  

constant distance from the origin. 

 

ANSWERS 

1.(i) (0, 5) and (0, – 5)  (ii) (2, 0) and (–2, 0).  2.Tangent : 10x + y = 5, Normal : x – 10y + 50 = 0. 

3. (a) y – 2x – 3 = 0 , (b) 36y + 12x – 227 = 0. 4. (0 , 0) , ( 1 , 2), (– 1, – 2) 

5. x + 14y – 254 = 0, x + 14y + 86 = 0. 

(c) MAXIMA & MINIMA 

** If c1 ,c2, … , cn are the critical points lying in [a , b],  

then absolute maximum value of f = max{f(a), f(c1), f(c2), … , f(cn), f(b)} 

and absolute minimum value of f  =min{f(a), f(c1), f(c2), … , f(cn), f(b)}. 

** Second derivative test 

(i) a function has a local maxima at x = a if f ′(x) 0 and f ′′ (a) <0 

(ii) a function has a local minima at x = a if f ′(x) = 0 andf ′′(a) > 0. 

 

LONG-ANSWERTYPE QUESTIONS  (4 or 6MARKS) 

 

1.A square piece of tin of side 18 cm is to be made into a box without top, by cutting a square from each  

corner and folding up the flaps to form the box. What should be the side of the square to be cut off so  

that the volume of the box is the maximum possible.  

2. Show that of all the rectangles inscribed in a given fixed circle, the square has the maximum area. 

3.A wire of length 28 m is to be cut into two pieces. One of the pieces is to be made into a square and the  

other into a circle. What should be the length of the two pieces so that the combined area of the square  

and the circle is minimum? 
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4.Prove that the volume of the largest cone that can be inscribed in a sphere of radius R is 
27

8
of the  

volume of the sphere. 

5.Show that the right circular cone of least curved surface and given volume has an altitude equal to  

2 time the radius of the base. 

6.Show that the semi-vertical angle of the cone of the maximum volume and of given slant height is  

tan
−1

2 . 

7.Show that semi-vertical angle of right circular cone of given surface area and maximum volume is  

sin 1 








3

1
. 

8. A window is in the form of a rectangle surmounted by a semicircular opening. The total perimeter of  

the window is 10 m. Find the dimensions of the window to admit maximum light through the whole  

opening.  

9. A window is in the shape of a rectangle surmounted by an equilateral triangle. If the perimeter of the  

window is 12 m, find the dimensions of the rectangle that will produce the largest area of the window. 

10.Show that height of the cylinder of greatest volume which can be inscribed in a right circular cone of  

height hand semi vertical angle α is one-third that of the cone and the greatest volume of cylinder is  

 23 tanh
27

4
. 

11. The sum of the perimeter of a circle and square is k, where kis some constant. Prove that the sum of  

their areas is least when the side of square is double the radius of the circle. 

12. If the length of  three sides of a trapezium other than base are equal to 10 cm, then find the area of the  

trapezium when it is maximum. 

13. Show that the height of a cylinder, which is open at the top, having a given surface and greatest  

volume, is equal to the radius of the base. 

14. If the sum of hypotenuse and a side of a right  angled triangle is given, show that the area of the  

triangle is maximum when the angle between them is π/3. 

15. Find the point on the curve y
2
 = 4x, which is nearest to the point (2, –8). 

 

ANSWERS 

1. 3 cm    3. .cm
4

28
,cm

4

112





   
8. l = m

4

10
b,m

4

20





. 

9. 
36

3618
,

36

12






  12. 2cm

2

375
   15. (4 , –8). 

 

5. INDEFINITE INTEGRATION 

*  





c
1n

x
dxx

1n
n    *   cxdx.1    *  





c

x)1n(

1
dx

x

1
1nn

  

*   cx2
x

1
   *   cdx

x

1
   *   cedxe xx

 

c
alog

a
dxa*

x
x       cxcosxdxsin*     cxsinxdxcos*

 

  cxtandxxsec* 2

    cxcotdxxeccos* 2  cxsecdxxtan.xsec*   

  cecxcosdxxcot.ecxcos*  *   cxseclogcxcoslogdxxtan  

*  cot x dx = log | sin x | + C    C  | tan x  x sec | log dx x sec*  

*   C  |cot x  - x cosec | log dx  x cosec  * ,C
ax

ax
log

a2

1

ax

dx
22








 if x > a 
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* ,C
xa

xa
log

a2

1

xa

dx
22








 if x > a   * C

a

x
tan

a

1

ax

dx 1

22





  

* c
a

x
sindx

xa

1 1

22





     * C|axx|log

xa

dx 22

22



  

* C|axx|log

ax

dx 22

22



    * C axxlog

2

a
ax

2

x
dxax 22

2
2222   

* C axxlog
2

a
ax

2

x
dxax 22

2
2222   * C 

a

x
sin

2

a
xa

2

x
dxxa 1

2
2222  

  

 

LONG-ANSWERTYPE QUESTIONS  (4 MARKS) 

**TYPE-I    







,dx

cbxax

qpx
,dx

cbxax

qpx

22   dxcbxax)qpx( 2  

 



18x3x

dx)3x2(
.1

2
  




d

sin4cos6

cos2sin2
.2

2
    12x6x

dx.x
.3

2

2

 




2xx25

dx).1x3(
.4  

 






3x4x

dx.1x2
.5

2
   dx.3x4x3x2.6 2      )bx)(ax(

dx
.7  

 

** TYPE-II Integration of Trigonometric Functions 

 
)BAsin()BAsin(Bcos.Acos2*)BAsin()BAsin(Bcos.Asin2*   

)BAcos()BAcos(Bsin.Asin2*)BAcos()BAcos(Bcos.Acos2*   

xcos3xcos4x3cos,xsin4xsin3x3sin*
2

A2cos1
Asin,

2

A2cos1
Acos* 3322 







 

 dx.xcos.2dx.xsin.1 44  3.  dx.x3cos.x2cos.xcos   dx.xcos.xsin.4 33  

 dx.xsin.5 5   



dx

xcos.xsin21

xcosxsin
.6

22

88

 

 

** TYPE-III      xsinba

dx
,

xcosbxsina

dx
222   

 xcoscxsinba

dx
,

)xcosbxsina(

dx
,

xcosba

dx

2222
 

 

  )xcos2x(sinxcos

dx
)ii(

xcosbxsina

dx
)i(

22
 

** TYPE-IV    xsinba

dx
,

xcosba

dx
,

cxcosbxsina

dx
,

xcosbxsina

dx
 

  xsin45

dx
.2

xcosxsin23

dx
.1      xcos3xsin

dx
.3    xcos3xsin

dx
.4   

 

** TYPE-V    



xcosba

dx
,

xsinba

dx
,dx

xcosdxsinc

xcosbxsina
 

 

 



xcot1

dx
.3

xtan1

dx
.2dx

xcos4xsin3

xcos3xsin2
.1  

 

** TYPE-VI    Integration by parts : 
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1. 
 xtanx 12 dx  2.  

 dxxsin
21   3.   dxxlog

2
  4.  dxxsec3  

 

** TYPE-VII  dx)x(f)x(fex

   

1.
  

dx
1x

xe
2

x

   2.  











dxe

x2cos1

xsin2 x   3.  











dxe

xcos1

xsin1 x  4. 
  


dxe

1x

1x x

2

2

 

5. 
 












 dx

xlog

1
)xlog(log

2
 6. 

  


dxe

1x

1x x

3
  7. 

  


dx

x1

x2
2

 

 

** TYPE-VIII  dxbxcose,dxbxsine axax

  

1. dxx3sine x2

   2.  dxxsine 2x  

** TYPE-IX  Integration of Rational Functions using PARTIAL FUNCTION 

1.  
dx

)3x)(2x)(1x(

x 2

 2.  


dx

)3x()1x(

2x3
2

  3.  
dx

)1x()1x(

dx
22

4.  
dx

x1

1
3

 

5. dx
)2x)(1x(

8x2x 2

 


  6. 




dx

)2x)(1x(

1xx

2

2

  7.   x2sinxsin

dx
 8.  


dx

xtan1

xtanxtan
3

3

 

9. 



dx

)4x)(3x(

)2x)(1x(
22

22

  10.  
dx

)1x(x

1
4  

** TYPE-X 

1.   b)a).sin(xsin(x

dx
 2.   b)a).cos(xcos(x

dx
 3.   b)a).cos(xsin(x

dx
4.

 
 

.dx
bxsin

axcos
 


 

ANSWERS 

TYPE 1 

1. 












 c

6x

3x
log

3

2
18x3xlog 2

   2.  c)2(sintan75sin4sinlog2 12    

3. 















 
  c

3

3x
tan3212x6xlog3x 12  4. 
















 
  c

6

1x
sin2xx253 12  

5. 













  c3x4x2xlog33x4x2 22    

6.   

















 c3x4x)2x(log3x4x)2x(

2

1
3x4x

3

2 222
 

7.  cbxaxlog2   

TYPE-II 

1. 
















 c

4

x4sin
x2sin2x3

8

1
 2. 

















 c

4

x4sin
x2sin2x3

8

1
 3. 








 c

8

x2sin

16

x4sin

24

x6sin

4

x  

4.











 c

6

xsin

4

xsin 64

  5. 











 c

5

xsin

3

xsin2
xsin

53

 6. 








 cx2sin

2

1  

TYPE-III 

1. 















 c
b

xtana
tan

ab

1 1
  2.  c)2xlog(tan   

TYPE-IV 

1. 
















 c

2

x
tan1tan 1

  2. 















 c
3

2/xtan
tan

3

2 1
  3. 



















c

2/xtan33

2/xtan31
log

2

1  



KVS CR MATHS XII  13 
 

4. 















 
 c

122

x
tanlog

2

1
 

TYPE-V 

1.








 cxcos4xsin3log

25

1
x

15

18 2. 








 xcosxsinlog

2

1

2

x   3. 








 xcosxsinlog

2

1

2

x  

TYPE-VI 

1. 1xlog
6

1
x

6

1
xtan

3

x 221
3

 + C  2. Cxx1.xsin2)x(sinx 2121 





    

3.     Cxxlogx2xlogx
2

    4. Cxtanxseclog
2

1
xtanxsec

2

1
  

** TYPE-VII 

1. Ce
1x

1 x 


     2. Cxtanex      3. c
2

x
cotex    

4. C
1x

e
2e

x
x 


     5.   C

xlog

x
xloglogx    6. 

 
C

1x

e
2

x




   

7. C
x1

ex




 

** TYPE-VIII 

1.   Cx3cos3x3sin2
13

e x2

    2.   Cx2sin2x2cos
10

e
e

2

1 x
x   

TYPE-IX 

1. C3xlog
2

9
2xlog41xlog

2

1
  2. C

1x

1

2

5

3x

1x
log

4

11














    

3. C1xlog
4

1

)1x(2

1
1xlog

2

1 2 


  4. C

2

3

2

1
x

tan

2

3

1
.

2

1
xx1log

6

1
x1log

3

1 12 




















 
 

5. C2xlog161xlog11x    6. Cxtan
5

1
)1xlog(

5

1
2xlog

5

3 12      

7. Cxcos21log
3

2
1xcoslog

2

1
1xcoslog

6

1
  

8. C
3

1xtan2

3

1
1xtanxtanlog

6

1
xtan1log

3

1 2 






 
  

9. C
2

x
tan3

3

x
tan

3

2
x 11 

















 

  10. C
x

1x
log

4

1
4

4


  

TYPE-X 

1.
 

C
axsin

bxsin
log

absin

1







   2.

 
C

axcos

bxcos
log

absin

1







 

3.
 

 
 

C
bxcos

axsin
log

abcos

1







  4.       Cabsinbxbxsinlogbacos   

6. DEFINITE INTEGRATION 

 
* General Properties of Definite Integrals. 

* dx)x(f

b

a

 = dx)t(f

b

a

     * dx)x(f

b

a

  = - dx)x(f

b

a

  
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* dx)x(f

b

a

 = 
c

a

dx  f(x)  + 
b

c

dx  f(x)   * 
b

a

dx  f(x)  = 
b

a

dx  x)- b + f(a  

* 
a

0

dx  f(x)  = 
a

0

dx  x)- f(a  

* 


a

a

dx  f(x) = 











 xoffunction  oddan  is f(x) if              0

 x.offunction even an  is f(x) if f(x)dx,2

a

0
  

* 
2a

0

dx  f(x)  = .

-f(x) x)-f(2a if                       0

f(x). x)-f(2a if         f(x)dx,2

a

0










  

 

LONG-ANSWERTYPE QUESTIONS  (4 or 6MARKS) 

Evaluate the following integrals 

1. dx
xcosxsin

xsin2/

0





  2. dx

xcosxsin

xcos2/

0
33

3





  3. 



3

1

dx
x4x

x4
  

4. dx
xsin1

x

0





    5. dx

xtanxsec

xtanx

0





OR dx

xsin1

xsinx

0





  

6.








0

dx
xcos1

xsinx
ORdx

xcosxsec

xtanx
2

0

 7. 
 2/

0

dxxsinlog    8. 


0
2 xcos4

dxx
 

9. 


 

3/

6/ xtan1

dx
   10.  dxxtan1log

4/

0




               11.  dxx2sinlogxsinlog2

2/

0






 

12. dx
xcosxsin

xcos.xsinx2/

0
44




  13. dx

ecxcos.xsec

xtanx

0




   14. dx
xcosxsin

xcos
2/

0

2





 

15. dx
xsin.cos1

x

0





   16. 





0

dx)xcos1log(    17. 



2

1

3 dxxx    

18.   dx4x3x2x

5

2

    19. dx
x2sin169

xcosxsin
4/

0






    20.  dxxsintan.x2sin

2/

0

1



  

21 dxxsinx
2/3

1




    22.  dxxcosxsin
2/

2/






   23 dx
xcosxsin

xsin
2/

0
44

4





  

24. 




2/

0
44 xcosxsin

x2sin
   25. 



0
2222 xsinbxcosa

dxx
  26. dx

xcos4xsin

xsin2/

0
22

2





 

 

ANSWERS 

16
.12

2

1
log

2
.112log

8
.10

12
.9

34
.82log

2
.7

4
.61

2
.5.41.3

4
.2

4
.1

22

2




















 

2

19
.18

4

11
.172log.16

sin
.15

2

)12log(
.14

4
.13

2




  
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6
.26

ab2
.25

2
.24

4
.230.22

13
.211

2
.209log

40

1
.19

2

2












 

7. DIFFERENTIAL EQUATION 

 
 

degree. same of     

function  shomogeneou  thebe )y,x(f&y,xf  where,
)y,x(f

y,xf

dx

dy
 :Equation  alDifferenti sHomogeneou ** 21

2

1
 

(I.F.)Factor  gIntegratin is e  where,dyq.ee.x:isequationtheofSolution

tant.consoryoffunctionthebeq&pwhere,qpx
dy

dx
ii)(

(I.F.)Factor  gIntegratin is e  where,dxq.ee.y:isequationtheofSolution

tant.consorxoffunctionthebeq&pwhere,qpy
dx

dy
  i)(

:Equation  alDifferentiLinear  **

dypdypdyp

dxpdxpdxp

















 

 

LONG-ANSWERTYPE QUESTIONS  (4 or 6MARKS) 

 

HOMOGENEOUS DIFFERENTIAL EQUATIONS 

 

Solve the following differential equations 

  .11ythatgiven,0xydy2dx)yx(Solve.1 22   
 
 

.1xwhen,1ythatgiven,
xy2x

xy2x

dx

dy
.2 




  

.0dy)xyx(dx)yxy3(.3 22     .1xwhen,0ythatgiven,
x

y
eccos

x

y

dx

dy
.4 








  











x

y
tanxy

dx

dy
x.5      0ydxxdy)yx(.6 233   

.1xwhen,1ythatgiven,0dx)yxy(dyx.7 22     y2x
dx

dy
yx.8   

0xdy2
x

y
xlogydx.9 








 dxyxydxxdy.10 22   

0yxy2
dx

dy
x2.11 22     .2xwhen,ythatgiven,0

x

y
siny

dx

dy
x.12 








  

    .10ythatgiven,0dyxe2ydx2ye.13 y/xx/y    .
2

1ythatgiven,0
x

y
sinyx

x

y
sin.

dx

dy
x14.



















  

  .1xwhen,1ythatgiven,xdydxyxe.15 y/x   

 

ANSWERS 

 























 














 
 

7

3
tan

7

6
2logxlog2

x7

xy4
tan

7

6

x

xxyy2
log.2x2yx.1 11

2

22
22  

 

Cy1
x

y
log.9C

x3

xy2
tan32yxyxlog.8x2yyx3.7

Cylog
y3

x
.6C

x

y
sinx.51xlog

x

y
cos.4Cxyxlogx.3

1222

3

3
3

















 






 

222 Cxyxy.10 

 
2

x

y
cot

x

y
eccos.12Cxlog

y

x2
.11 








  
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01exlog.e.15xlog
x

y
cos.14Cyloge2.13

1
x

y

x

y

y/x 


 

 

LINEAR DIFFERENTIAL EQUATIONS 

 

Solve the following differential equations : 

xtany
dx

dy
xcos.1 2     0x;xlogxy

dx

dy
x.2   

xtany
dx

dy
)x1(.3 12 

   
xlog2y

dx

dy
xlogx.4   

xsinxcosy
dx

dy
.5 

   
.0

2
ythatgiven),0x(,ecxcosx4xcoty

dx

dy
:Solve.6 







 


 

1x

2
xy2

dx

dy
)1x(.7

2

2


    xlog

x

2
y

dx

dy
xlogx.8    

4xxy2
dx

dy
)1x(.9 22     .1y,1xwhen,0x,x

dy

dx
)yx3(.10 2   

0dx)xy(xdy.11 3     0
3

y;xsinxtany2
dx

dy
.12 







 
  

0x;xdxcotxydx2dy)x1(.13 2     .0
3

ythatgiven,0y,ycotyy2ycotx
dy

dx
.14 2 







 
  

xtan2 1

ey
dx

dy
)x1(.15



   

ANSWERS 

  C1xtaneye.1 xtanxtan    C
2

1
xlog

2

x
y.2 








  

 xtan1 1

Ce)1x(tany.3
    Cxlogxlogy.4

2
   

xCexcosy.5    

 
2

x2xsiny.6
2

2 


1x

C

1x

1x
log

1x

1
y.7

22 







     C1xlog

x

2
xlogy.8   

C4xxlog24x
2

x
y)1x(.9 222      x2x3y.10 2   

C
4

x
xy.11

4

    xcos2xcosy.12 2  
22 x1

C

x1

xsinlog
y.13





  

4
ysinyysinx.14

2
2 

   
xtan

xtan
1

1

Ce
2

e
y.15





  

 

8. VECTOR ALGEBRA 

 

       


















a

a
atoparallelvectorUnit*

zyx  a ;      k̂zĵyîxaIf*

k̂zzĵyyîxxABthenz,y,xBintpoand)z,y,A(xIf*

k̂zĵyîxOAzy,x,Apoint  ofector Position v *

222

121212222111
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212121222111 ccbbaab.a    then k̂cĵbîabandk̂cĵbîaaIf*

ba

b.a
 cos*

 vectorsebetween th angle is   ;  cosbab.a :vectors twobetween  product)(dot Product  Scalar*
















 
















b

b.a
bona of Projection*

aa.a*

0b.a then b lar toperpendicu is a If  *

2

 

0ba   thenbtoparallelisa If*

ba

ba
n̂*

b&aboth  lar toperpendicu

 isr which unit vecto normal  theis n̂   ;   n̂sinbaba: vectorsobetween twproduct Vector  *




















 

0]cba[iffcoplanerarecandb,avectorsThree*

ccc

bbb

aaa

)cb.(a]cba[candb,a vectorsofproduct   tripleScalar*

ba  
2

1
     )b and aby given  are diagonals (whose ramparallelog of Area*

ba )b and aby given  are sidesadjacent  (whose ramparallelog of Area*

ba  
2

1
  )b and aby given  are sides (whose  triangleof Area*

321

321

321





















     

 

LONG-ANSWERTYPE QUESTIONS  (4MARKS) 

 

1. Find a vector of magnitude 5 units, perpendicular to each of the vectors(


a + 


b ) ,(


a –


b ) where  


a  = î  + ĵ  + k̂   and   


b  =  î  + 2 ĵ  + 3 k̂ . 

2. If the sum of two unit vectors is a unit vector, show that the magnitude of their difference is 3 . 

3. The dot products of a vector with the vectors  î –  3 ĵ ,  î –  2 ĵ  and î  + ĵ  + 4 k̂ are 0 , 5 and   8  

respectively. Find the vectors.  

4. Let


a  = î  + 4 ĵ  + 2 k̂   ,  


b  = 3 î – 2 ĵ  + 7 k̂  and 


c  = 2 î – ĵ  + 4 k̂ . Find a vector


d which is  

perpendicular to both 


a  and 


b and


c  . 


d = 18. 
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5. If 


a , 


b , 


c  are three mutually perpendicular  vectors of equal magnitudes, prove that 


a + 


b  + 


c  

is  

equally  inclined with the vectors 


a , 


b ,


c . 

6. If a unit vector 


a makes angles  /4 with î ,  /3 with ĵ  and an acute angle with k̂  , then find  the  

component of 


a and angle  . 

7. If with reference to the right handed system of mutually perpendicular  unitvectors î , ĵ ,and k̂ ,  



  = 3 î + 4 ĵ+5 k̂ ,  


 = 2 î + ĵ – 4 k̂  then express 


  in the form of  


 1+


 2,  where 


 1is parallel to  



 and


2 is perpendicular to 


 . 

8. The scalar product of the vector î  + ĵ  + k̂  with the unit vector along the sum of vectors  2 î  + 4 ĵ – 5 k̂  

and λ î  + 2 ĵ  + 3 k̂ is equal to one. Find the value of λ. 

9. If 


a  ,  


b  and 


c  be three vectors such that |


a | = 3, |


b | =4 , |


c | =5 and each one of them being  

perpendicular to the sum of the other two, find |


a +


b +


c |. 

10. Show that the points A, B and C with position vectors, 


a 3 î 4 ĵ4 k̂ ,


b 2 î  ĵ k̂ and  



c  î 3 ĵ5 k̂ , respectively form the vertices of a right angledtriangle. 

11. If 


a , 


b , 


c  are  unit vectors such that 


a + 


b  + 


c 0 , find the value of


a .


b + 


b .


c + 


c .


a . 

12. Three vectors 


a , 


b , 


c satisfy the condition  


a + 


b  + 


c 0. Evaluate


a .


b + 


b .


c + 


c


a.  

if|


a | = 1, |


b | = 4 , |


c | = 2. 

13.Show that the four points A, B, C and D with position vectors k̂ĵ5î4  , k̂ĵ  , k̂4ĵ9î3   and  

4 ( k̂ĵî  ) respectively are coplanar. 

14.Show that the vectors 


a ,


b , 


c  are coplanar if and only if


a +


b , 


b +


c  and 


c +


a are coplanar. 

 

 

ANSWERS 

1. k̂
6

1
ĵ

6

2
î

6

5
  3. k̂ĵ2î   4.64 î  – 2 ĵ  – 28 k̂  6.



a
2

1
, 



b
2

1
,



c
2

1

3


 . 

7. 
















 k̂3ĵ

5

9
î

5

13
k̂ĵ

5

4
î

5

3
k̂4ĵî2 8.λ = 1.   9. .25  

11.
2

3
    12.

2

21
  

 

9. THREE DIMENSIONAL GEOMETRY 
 

1nmlandlyrespectiven,m,lbydenoted

inescosdirectionthearecosandcos,costhelyrespectiveaxeszandy,xwithand,anglesmakeslineaIf

:ratiosdirectionandinescosDirection**

222 

  

,

cba

c
n,

cba

b
m,

cba

a
l

c

n

b

m

a

l

c,b,abydenotedratiosdirectionareinescosdirectiontoalproportionnumbersthreeAny**

222222222 










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    121212222111 zz,yy,xxastakenbemayz,y,xQandz,y,xPjoiningsegmentlineaofratiosDirection * 

  2
2

2
2

2
2

2
1

2
1

2
1

212121
212121

222111

cbacba

ccbbaa
nnmmllcos

bygivenisn,m,landn,m,lareinescosdirectionwhoselinestwobetweenAngle*






 

0nnmmllor0ccbbaalineslarperpendicuforand
c

c

b

b

a

a
linesparallelFor* 212121212121

2

1

2

1

2

1   

 

 

   

 

  

 
0bb;       

b

baa
                                             

0bb;     
bb

bb.aa
      distanceShortest then 

bar  bar are lines if  :lines skew obetween tw distanceShortest *

abar is b ofdirection  in the and b& a  points wo through tpassing line ofEquation *

bar is b ofdirection  in the and apoint  a through passing line ofEquation 

form)(Vector  line ofEquation *

zz

zz

yy

yy

xx

xx
isz,y,xandz,y,xintpotwothroughgsinpaslineofEquation*

c

zz

b

yy

a

xx

is
c

z

b

y

a

x
:linethetoparallelandz,y,xintpoathroughgsinpaslineofEquation*

c

zz

b

yy

a

xx
:c,b,ainescosdirectionwithz,y,xintpoathroughgsinpaslineofEquation*

:LINESTRAIGHT**

21

1

112

21

21

2112

2211

12

1

12

1

12

1
222111

111

111

111
111






















































 

     

planethetooriginformlarperpendicuoflength

ispplanethetonormalofinescosdirectionaren,m,lwherepnzmylxformnormalinplaneofEquation*

axestheonerceptsintarec,b,awhere,1
c

z

b

y

a

x
isforminterceptinplaneofEquation*

0zzcyybxxais)z,y,x(point  a through passing plane ofEquation *

plane  the tonormal of ratiosdirection  are c & b a,  where0=d+ cz +by  +axis plane ofEquation *

: PLANE **

111111






 

 

LONG-ANSWERTYPE QUESTIONS  (4 OR 6 MARKS) 

 

1. Find the equation of the line passing through (1, –1, 1) and perpendicular to the lines joining the points 

(4, 3, 2), (1, –1, 0) and (1, 2, –1), (2, 2, 1). 

2. Find the value of   so that the lines
5

z6

1

5y

3

x77
and

11

10z5

2

14y7

3

x1 
















. 

are perpendicular to each other. 

3. Find the shortest distance between the following lines :
1

1z

6

1y

7

1x
and

1

7z

2

5y

1

3x 
















 

4.Find the shortest distance between the following two lines: 


r = (1 +  ) î + (2 –  ) ĵ+ (   + 1) k̂  and 


r = (2 î – ĵ – k̂ ) +  (2 î + ĵ + 2 k̂ ).  

5. Show that the lines 
4

3z

3

2y

2

1x 






 and z

2

1y

5

4x






 intersect. Find their point of intersection. 
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6. Find the point on the line 
2

3z

2

1y

3

2x 






at a distance 23 from the point (1, 2, 3). 

7. Find the image of the point (1, 6, 3) in the line  
3

2z

2

1y

1

x 



 . 

8. Show that the four points (0, –1, –1), (4, 5, 1),  (3, 9, 4) and (– 4, 4, 4) are coplanar and find the  

equation of the common plane . 

9. Find the equation of the plane passing through the point (– 1, – 1, 2) and perpendicular to each of the  

following planes:  2x + 3y – 3z = 2 and 5x – 4y + z = 6. 

10. Find the equation of the plane passing through the   points (2, 1, –1) and (–1, 3, 4) and perpendicular  

to the  plane x – 2y + 4z = 10. 

11. Find the Cartesian equation of the plane passing through the points A(0, 0, 0) and B(3, – 1, 2) and  

parallel to the line .
7

1z

4

3y

1

4x 








 

12. Find the equation of the plane passing through the  intersection of the planes  2x – 3y + z + 4 = 0 and  

x – y + z + 1 = 0 and perpendicular to the plane  x +2y – 3z +6 = 0. 

13. Find the equation of the plane passing through the  intersection of the planes  7)k̂3ĵî2.(r 


and 

9)k̂3ĵ5î2.(r 


and  passing through the point (2, 1, 3). 

14. Find the equation of the plane passing through the  intersection of the planes 2x + y –z = 3 and  

5x –3y +4z + 9 = 0 and is parallel to the line .
5

5z

4

3y

2

1x 






 

15.  Find the equation of the plane passing through the  intersection of the planes 012)ĵ6î2.(r 


 

and 0)k̂4ĵî3.(r 


 which are at unit distance from origin. 

16. Find the coordinates of the foot of the perpendicular and the perpendicular distance of the point  

(1, 3, 4) from the plane 2x – y + z + 3 = 0. Find also, the image of the point in the plane.  

ANSWERS 

1.
1

1z

1

1y

2

1x 










  2. 7   3. 292   4. units

2

23
 

5. 









2

3
,

2

1
,

2

1    6.   









17

77
,

17

43
,

17

56
or3, 1 , 2   7.(1, 0, 7) 

8.5x – 7y + 11z +4 = 0 9. 20  23z 17y  9x       10.18x + 17y + 4z –49 = 0 

11.x – 19y – 11z = 0.  12.x – 5y – 3z – 23 = 0.   13. 0)k̂3ĵ13î2.(r 


 

14.7x +9y – 10z – 27 = 0 15. .03)k̂2ĵ2î.(rand03)k̂2ĵî2.(r 


 

 1 , 4 , 1and0) 3, (1,. 16  
 

10. LINEAR PROGRAMMING PROBLEM 
 

** Solving linear programming problem using Corner Point Method. The method comprises of the  

following steps: 

1. Find the feasible region of the linear programming problem and determine its corner points  

(vertices) either by inspection or by solving the two equations of the lines intersecting at that point. 

2. Evaluate the objective function Z = ax + by at each corner point. Let M and m, respectively denote  

the largest and smallest values of these points. 

3. (i) When the feasible region is bounded, M and m are the maximum and minimum values of Z. 

(ii) In case, the feasible region is unbounded, we have: 

4. (a) M is the maximum value of Z, if the open half plane determined by ax + by > M has no point in  

common with the feasible region. Otherwise, Z  has no maximum value. 

(b) Similarly, m is the minimum value of Z, if the open half plane determined by ax + by <mhas  

no point in common with the feasible region. Otherwise, Z has no minimum value 
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LONG-ANSWERTYPE QUESTIONS  (6 MARKS) 

1. Reshma wishes to mix two types of food P and Q in such a way that the vitamin contents of the 

mixture contain at   least   8 units of  vitamin A and  11 units of vitamin B. Food P costs Rs 60/kg and 

Food Q costs Rs 80/kg. Food P contains 3 units/kg of Vitamin A and 5 units / kg  of  Vitamin B while 

food  Q contains 4 units/kg of Vitamin A and 2 units/kg of vitamin B. Determine the minimum cost of the 

mixture. 

2. A manufacturer produces nuts and bolts. It takes 1 hour of work on machine A and 3 hours on machine 

B to produce a package of nuts. It takes 3 hours on machine A and 1 hour on machine B to produce a 

package of bolts. He earns a profit of Rs17.50 per package on nuts and Rs 7.00 per package on bolts. 

How many packages of each should be produced each day so as to maximise his profit, if he operates his 

machines for at the most 12 hours a day? 

3. A toy company manufactures two types of dolls, A and B. Market tests and availableresources have 

indicated that the combined production level should not exceed 1200 dolls per week and the demand for 

dolls of type B is at most half of that for dolls of type A. Further, the production level of dolls of type A 

can exceed three times the production of dolls of other type by at most 600 units. If the company makes 

profit of Rs 12 and Rs 16 per doll respectively on dolls A and B, how many of each should be produced 

weekly in order to maximise the profit? 

4. A merchant plans to sell two types of personal computers – a desktop model and a portable model that 

will cost Rs 25000 and Rs 40000 respectively. He estimates that the total monthly demand of computers 

will not exceed 250 units. Determine the number of units of each type of computers which the merchant 

should stock to get maximum profit if he does not want to invest more than Rs 70 lakhs and if his profit 

on the desktop model is Rs 4500 and on portable model is Rs 5000. 

5. There are two types of fertilisers F1 and F2. F1 consists of 10% nitrogen and 6% phosphoric acid and F2 

consists of 5% nitrogen and 10% phosphoric acid. After testing the soil conditions, a farmer finds that she 

needs atleast 14 kg of nitrogen and 14 kg of phosphoric acid for her crop. If F1 costs Rs 6/kg and F2 costs 

Rs 5/kg, determine how much of each type of fertiliser should be used so that nutrient requirements are 

met at a minimum cost. What is the minimum cost? 

6. An aeroplane can carry a maximum of 200 passengers. A profit of Rs 1000 is made on each executive 

class ticket and a profit of Rs 600 is made on each economy class ticket. The airline reserves at least 20 

seats for executive class. However, at least 4 times as many passengers prefer to travel by economy class 

than by the executive class. Determine how many tickets of each type must be sold in order to maximise 

the profit for the airline. What is the maximum profit? 

7.Two godowns A and B have grain capacity of 100 quintals and 50 quintals respectively. They supply to 

3 ration shops, D, E and F whose requirements are 60, 50 and 40 quintals respectively. The cost of 

transportation per quintal from the godowns to the shops are given in the following table: 

Transportation cost per quintal (in Rs) 

From/To A B 

D 

E 

F 

6 

3 

2.50 

4 

2 

3 

How should the supplies be transported in order that the transportation cost is minimum? What is the 

minimum cost? 

ANSWERS 

1. LPP is to minimise Z = 60x + 80ysubject to the constraints, 3x + 4y 8 ,5x + 2y ≥ 11 , 0y,x   

 

 

 

Corner point Z = 60x + 80y  









0,

3

8
A  160 

Minimum 










2

1
,2B  160 










2

11
,0C  440  
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2. L.P. P is to maximise Z = 17.5x + 7ysubject to the  

constraints, x + 3y  12 , 3x + y   12, 0y,x   

 

 

Corner point Z = 17.5x + 7y  

O(0, 0) 0  

A(4, 0) 70  

B(3, 3) 73.5 → Maximum 

C(0, 4) 28  

 

Thus, 3 packages of nuts and 3 packages of bolts should be produced  

each day to get the maximum profit of Rs 73.50. 

 

3. LPP is to maximize z = 12x + 16y subject to the constraints, 

x + y   1200, y 
2

x
 , x – 3y   600, 0y,x   

 

 

 

Corner point z = 12x + 16y  

A (600, 0) 7200  

B (1050, 150) 15000  

C (800, 400) 16000 → Maximum 

800 and 400 dolls of type A and type B should be  

produced respectively to get the maximum profit of Rs 16000. 

 

4.LPP is to maximize Z = 4500x + 5000y subject to the  

constraints,  5x + 8y   1400,  x + y   250,  0y,x   

 

Corner point Z = 4500x + 5000y  

A(250, 0) 1125000  

B(200, 50) 1150000 → Maximum 

C(0, 175) 875000  

the merchant should stock 200 desktop models and 50  

portable models to get the maximum profit of Rs 1150000. 
 

 

5. LPP is to minimize Z = 6x + 5y subject to the constraints, 

2x + y  280 ,3x + 5y 700 , 0y,x   

 

Corner point Z = 6x + 5y  









0,

3

700
A  1400  

B(100, 80) 1000 → Minimum 

C(0, 280)  1400  

100 kg of fertiliser F1 and 80 kg of fertilizer F2 should be used to minimize the cost. The minimum cost 

is Rs 1000. 

6. LPP is to maximize z = 1000x + 600y subject to the constraints,  

x + y   200, x   20, y   4x, 0y,x   

 

Corner point z = 1000x + 600y  

A (20, 80) 68000  
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B (40, 160) 136000 → Maximum 

C (20, 180) 128000  

40 tickets of executive class and 160 tickets of economy  

class should be sold to maximize the profit and the  

maximum profit is Rs 136000. 

 

 
 

 

7. LPP is to minimize z = 2.5x + 1.5y + 410 subject  

to the constraints, 

 x + y   100, x   60, y   50, x + y   60, 0y,x   

 

Corner point z = 2.5x + 1.5y + 410  

A (60, 0) 560  

B (60, 40) 620  

C (50, 50) 610  

D (10, 50) 510 → Minimum 

the amount of grain transported from A to D, E, and F is  

10 quintals, 50 quintals, and 40 quintals respectively and  

from B to D, E, and F is 50 quintals, 0 quintals, and 0 

quintals respectively. The minimum cost is Rs 510. 

 

 

11. PROBABILTY(BAYES THEOREM) 

 

**If E and F are two events associated with the same sample space of a random experiment, the  

conditional probability of the event E given that F has occurred, i.e. P (E|F) is given by 

P(E|F) =
 

)F(P

FEP 
provided P(F) ≠ 0 

** Multiplication rule of probability : P(E ∩ F) = P(E) P(F|E)  

= P(F) P(E|F) provided P(E) ≠ 0 and P(F) ≠ 0. 

** Independent Events : E and F are two events such that the probability of occurrence of one of 

them is not affected by occurrence of the other. 

Let E and F be two events associated with the same random experiment, then E and F are said to be 

independent if  P(E ∩ F) = P(E) . P (F). 

** Bayes' Theorem : If E1, E2 ,..., En are n non empty events which constitute a partition of sample  

space S, i.e. E1, E2 ,..., En are pair wise disjoint and E1 E2 ...  En= S andA is any event of  

nonzero probability, then 

P(Ei|A) =
   

   


n

1j

jj

ii

EAP.EP

EAP.EP
for any i = 1, 2, 3, ..., n 

** The probability distribution of a random variable X is the system of numbers 

X :   x1 x2 ...  xn 

P(X) :   p1 p2 ...  pn 

where, pi> 0  , 


n

1i

ip =1, i = 1, 1, 2,..., 

** Binomial distribution: The probability of x successes P (X = x) is also denoted by P (x) and is  

      given by   P(x) = 
n
Cx q

n–x
p

x
, x = 0, 1,..., n. (q = 1 – p) 
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1. A bag contains 4 red and 4 black balls, another bag contains 2 red and 6 black balls. One of the two 

bags is selected at random and a ball is drawn from the bag which is found to be red. Find the probability 

that the ball is drawn from the first bag. 

2. Given three identical boxes I, II and III, each containing two coins. In box I, both coins are gold coins, 

in box II, both are silver coins and in the box III, there is one gold and one silver coin. A person chooses a 

box at random and takes out a coin. If the coin is of gold, what is the probability that the other coin in the 

box is also of gold? 

3. Suppose that the reliability of a HIV test is specified as follows: 

     Of people having HIV, 90% of the test detect the disease but 10% go undetected. Of people free of 

HIV, 99% of the test are judged HIV –ive but 1% are diagnosed as showing HIV +ive. From a large 

population of which only 0.1% have HIV, one person is selected at random, given the HIV test, and the 

pathologist reports him/her as HIV +ive. What is the probability that the person actually has HIV? 

4. A doctor is to visit a patient. From the past experience, it is known that the probabilities that he will 

come by train, bus, scooter or by other means of transport are respectively 3/10, 1/5, 1/10 and 2/5. The 

probabilities that he will be late are 1/4,1/3 and 1/12, if he comes by train, bus and scooter respectively, 

but if he comes by other means of transport, then he will not be late. When he arrives, he is late. What is 

the probability that he comes by train? 

5.In answering a question on a multiple choice test, a student either knows the answer or guesses. Let 3/4 

be the probability that he knows the answer and1/4 be the probability that he guesses. Assuming that a 

student who guesses at the answer will be correct with probability 1/4.  What is the probability that the 

student knows the answer given that he answered it correctly? 

6.A laboratory blood test is 99% effective in detecting a certain disease when it is in fact, present. 

However, the test also yields a false positive result for 0.5% of the healthy person tested (i.e. if a healthy 

person is tested, then, with probability 0.005, the test will imply he has the disease). If 0.1 percent of the 

population actually has the disease, what is the probability that a person has the disease given that his test 

result is positive ? 

7.An insurance company insured 2000 scooter drivers, 4000 car drivers and 6000 truck drivers. The 

probability of an accidents are 0.01, 0.03 and 0.15 respectively. One of the insured persons meets with an 

accident. What is the probability that he is a scooter driver? 

8.Bag I contains 3 red and 4 black balls and Bag II contains 4 red and 5 black balls. One ball is 

transferred from Bag I to Bag II and then a ball is drawn from Bag II. The ball so drawn is found to be red 

in colour. Find the probability that the transferred ball is black. 

9.A card from a pack of 52 cards is lost. From the remaining cards of the pack, two cards are drawn and 

are found to be both diamonds. Find the probability of the lost card being a diamond. 

10. Probability that A speaks truth is 4/5. A coin is tossed. A reports that a head appears. Find probability 

that actually there was head . 

11.Suppose a girl throws a die. If she gets a 5 or 6, she tosses a coin three times and notes the number of 

heads. If she gets 1, 2, 3 or 4, she tosses a coin once and notes whether a head or tail is obtained. If she 

obtained exactly one head, what is the probability that she threw 1, 2, 3 or 4 with the die? 
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