
1. QUESTION BANK (2011-12) 

Class - XII 

Subject - MATHEMATICS 
(ONE MARK QUESTIONS) 

1. If A = 








− xx

xx

cossin

sincos
find x, 0 < x <  

2
π when A + A' = I. 

2. If B is a skew symmetric matrix, write whether the matrix (ABA') is symmetric or 

skew symmetric. 

3. If A = 








54

32
show that A-A' is skew symmetric where A

T
 denotes transpose of A. 

4. If A is a skew symmetric matrix of order 3 × 3 s.t. a12 = 2, a13 = 3 & a23 = 5, find 

matrix A. 

5. If A is a skew symmetric matrix of order 3 × 3, find |A|. 

6. If 








−

+

83

71

x

x
is a singular matrix, find x. 

7. Construct the matrix A = [aij]2×3 where aij = 2i - 3j 

8. If A is a square matrix of order 3 s.t. |AdjA| = 64, find |A| & |A
-1

|. 

9. If A = 








−

−

23

58
, find A

-1
. 

10. Find x if [x - 5 -1 

































1

4

402

120

201 x

 = 0 

11. If 






 ++
=








+

+

260

53

10

212
2

yx

y

yx
, find x & y. 

12. Using determinants find the area of the triangle with vertices (4, 4), (3, -2) & (-3, 

16). 

13. Using determinants find the equation of the straight line joining the points (1,2) & 

(3, 6). 

14. Find the cofactor of a13 in 

231

424

503

−  
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15. Give an example of a 3 × 3 scalar matrix. 

16. If Aij is the cofactor of aij of a 3 × 3 matrix then find the value of a11A11 + a12A12 + 

a13A13. 

17. Find the point on the curve y = x
2
 - 2x + 3 where the tangent is || to the x-axis. 

18. If f(1) = 4, f 
l
(1) = 2 find the value of the derivative of log f (e

x
) w.r.t x at the point 

x = 0. 

19. Find a for which f(x) = a (x + sinx) + a is increasing. 

20. If normal to the curve at a point Pon y = f (x) is parallel to the y-axis, what is the 

value of 
dx

dy
at P. 

21. Discuss the applicability of Rolle's theorem for  

 i. f (x) = |x| on [-1, 1] 

 ii. f (x) = 
1

)2(

−

−

x

xx
on [0, 2] 

 iii. f (x) = 2 + (x - 1)
2/3

 on [0, 2] 

22. Give an example of a function which is continuous at all points but not 

differentiable at three points. 

23. Differentiate tan
-1

 








−

+

xbxa

xbxa

sincos

cossin
w.r.t. x 

24. If x = at
2
, y = 2 at find 

2

2

dx

yd
at t = -1. 

25. If A = [-1 -2 -3] find AA' where A' is transpose of A. 

26. Evaluate : 

xxx 1296

865

432

 

27. If A = 








24

21
, find k if |2A| = k |A| 

28. Find the least value of a.s.t. f(x) = x
2
 + ax + 1 is strictly increasing on (1, 2) 

29. Find the points on the curve y = x
3
 at which slope of tangent is equal to the y-

coordinate. 
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30. Evaluate dxx 2
2

0
2 −∫  

31. Evaluate ∫
−

−

1

4 x

dx
 

32. Evaluate  ∫
−

2/

2/

2
sin

π

π

dxx   

33. Evaluate  ∫
−−+ 24 xx

dx
 

 

34.  Evaluate dx
x

x
∫ 









+

+2

0 sin53

cos53
log

π

 

 

35. Evaluate where  ∫
5.1

0

][ dxx  where [x] represents the greatest integer function. 

 

36. Evaluate ∫ dxxe x 4log3  

 

37. Write the order and degree of the D.E.  

 

 i) 
2

2

1
dx

yd
a

dx

dy
xy ++=  

 

 ii) 01sin

2

2

2

=+






+






+








dx

dy

dx

dy

dx

yd
 

 

38. Solve the D.E. 

 

 0
1

1
2

2

=
−

−
+

x

y

dx

dy
 

 

39. Find a unit vector along  ba
rr

+ if   kjia ˆˆˆ ++=
r

 &  kjib ˆ3ˆ2ˆ ++=
r

 

 

40. Find the vector in the direction of the vector kji ˆ2ˆˆ5 +−  which has magnitude 8          

units. 

 

41. Find the projection of the vector kjia ˆ2ˆ3ˆ2 ++=
r

 on the vector kjib ˆˆ2ˆ ++=
r

   

 

42. Find  || ba
rr

− if vectors a
r

& b
r

are s.t. 3||,2|| == ba
rr

 and  4. =ba
vr
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43. If  a
r

& b
r

 are two unit vectors and θ  is the angle between them, show that  

|ˆˆ|
2

1
2/sin ba −=θ  

 

44.  If  222 |||||| baba
rrrr

+=−  find the angle between a
r

and b
r

 

 

45. Consider two points P & Q with P.V. baQObaPO
rrrrrr

+=−= &23 . Find the       

P.V. of  

 R which divides the line joining P & Q in the ratio 2:1 externally. 

 

47. Evaluate : 

 

 )ˆˆ(ˆ)ˆˆ(ˆ)ˆˆ(ˆ ijkikjkji ×⋅+×⋅+×⋅  

 

48. If  ikckjbjia ˆˆ,ˆˆ,ˆˆ +=+=+=
vrr

,  find a unit vector in the direction of  

 cba
rrr

++  

 

49. Find the angle between the vectors  kjikji ˆˆ2ˆ3&ˆ32ˆ +−+−   

 

50. If a
r

 is a unit vector and  8)()( =+⋅− axax
rrrr

  find  || x
r

 

 

51. Find the direction cosines of the vector kji ˆ2ˆˆ2 −+  

 

52. Find x s.t.  )̂ˆˆ( kjix ++ is a unit vector 

 

53. Find  λ s.t. kjjkji ˆˆ6ˆ4&3ˆ2 λ+−−−+ are  

  

 (i) Parallel 

            (ii) Perpendicular 

 

54. If f
l
(x) is an even function, what type of function is f(x) ? 

 

55. Mention the points of discontinuity of the following functions :  

 

 (i)   f(x)  =  [x] 

 

 (ii)  
23

)(
2

2

+−
=

xx

x
xf   

56. Find the absolute maximum and absolute minimum value of :  

 ],0[;cos2)( π∈+= xxxxf  
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57. Find the slope of the tangent to the curve 
)3()2(

7

−−

−
=

xx

x
y  at the point where it 

cuts the x-axis. 

58. At what point on the curve y = x
2
 does the tangent make an angle of 45

o
 with the x-

axis? 

59. Find the slope of normal to the curve 22,
1

=== tatty
t

x .  

60. Evaluate : 

 i) ∫
−

1

1

|| dxe x     ii) ∫
−

2

2

7
sin

π

π

dxx  

 iii) ∫ +

−2

0 cossin1

cossin
π

dx
xx

xx
   iv) dx

x

x
∫
−










+

−1

1 2

2
log  

 v) 
32

1

0 +
∫

x

dx
    vi) 

2

2
1

0 1 x

dx

−
∫  

61. If  ∫ =++
1

0

2
0)23( dxkxx , find the value of  k. 

62. Evaluate ∫
+

dx
xe

xe
x

x

)(cos

)1(
2

 

63. Find the general solution of the differential equation : 

 

 0=
−

y

xdyydx
 

64. Find the order and degree of the following differential equation : 

 i) 0sin
3

3

4

4

=







−

dx

yd

dx

yd
 

 ii) 
2

1

2

2

1 







+=

dx

dy

dx

yd
 

65. What is the no. of arbitrary constants in the particular solution of a differential 

equation of order 3? 

66. Find the integratig factor of the differential equation :  
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 xy
dx

dy
xx log2log =+  

67. Find a unit vector parallel to the sum of the vectors :  

 kjikji ˆˆˆ&ˆ3ˆ2ˆ2 −−−+−  

68. Find and  ba
rr

⋅   if  5||,2|| == ba
rr

 and  8|| =× ba
rr

 

69. If  a
r

 is any vector in space show that :  

 kkajjaiiaa ˆ)ˆ(ˆ)ˆ(ˆ)ˆ( ⋅+⋅+⋅=
vvrr

 

70. If  kjikji ˆˆ3ˆ5&ˆˆˆ2 µλ ++−++  are collinear, find µλ,  

 

71. If a vector makes angles :  α, β, γ with the x, y, z - axis respectively, find the value 

of :  

 sin
2α  + sin

2β + sin
2γ  

72. Find the angle between the following pair of lines : 

 )ˆ6ˆˆ2()ˆ3ˆ5ˆ( kjikjir +−+++= λ
r

  

 and  )ˆ5ˆ()ˆ2ˆˆ3( kikjir +++−= µ
r

  

73.  Find the equation of the plane passing through the point (2, -1, 3) and parallel to 

the plane x + 2y + 4z = 20. 

74. Find the intercepts cut off by the plane 4x + 5y - 2z = 10 on the y, z axes. 

75. Find the vector equation of the line passing through the point (3, 4, 1) and parallel 

to the line  )ˆˆ8()ˆˆ7ˆ( kjikjir ++++−= λ
r

 

76. Find the distance of the point (2, 3, 4) from the plane  11)ˆ2ˆ6ˆ3( −=+−= kjir
r

 

77. The Cartesian equation of a line AB is:   

 
3

3

2

2

3

12 −
=

+
=

− zyx
.   Find the direction ratios of a line parallel to AB. 

78. Find the vector equation of the plane which is at a distance of 5 units from the 

origin and is perpedicular to the vector kji ˆ6ˆ3ˆ2 +−  

79. Find the angle between the line 
75

1

4

2 zyx
=

−
−

=
+

 & the plane 3x - 2z + 4 = 0 

80. A line in the xy plane makes angle 
6

π
 with the x-axis. Find the direction ratios and 

directio cosines of the line.  
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81. Reduce the euqation 5)ˆ12ˆ6ˆ4(. =+− kjir
r

to the normal form and hence find the 

length of perpendicular from the origin to the plane. 

82. Find the equation of the plane which passes through the point (2, -3, 1) & is 

perpendicular to the line through the points (3, 4, -1) & (2, -1, -5). 

 

83. If 4x + 4y – kz = 0 is the equation of the plane through the origin that contains the 

line z
yx

=
+

=
−

3

1

2

1
find the value of K. 

84. If a * b = a
2
 + b

2
, find the value of (1 * 2) * 3 

85. Let * be a binary operation on N given by :  

a * b = L.C.M. of a & b. Find the value of 20 * 16. 

86. If * defined on Z+ as :   

 a * b = a – b, a binary operation ? Justify your answer.  

87. Check whether the binary operation * defined on Q as follows is associative :  

 a * b =  ab+1 

   Four Marks Questions 

88. Express 

















−−

−−

−

133

452

516

 as the sum of a symmetric & a skew symmetric matrix. 

89. If A = 








00

10
, using principle of mathematical induction show that : 

 (a 1 + bA)
n 

= a
n
I + na 

n-1
 bA Nn∈∀  

90. If A = 








−

−

11

43
 using principle of M.I. show that : 

 A
n
 = Nn

nn

nn
∈∀









−

−+

21

421
 

91. If f (x) = x
2
 – 5x + 7, find f (A) if A = 









− 21

13
 

92. Show that A = 








21

32
 satisfies the equation A

2
 – 4A + I = 0. Hence find A

-1
. 
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93. If A & B are square matrices of the same order s.t. AB = BA, then prove using 

principle of mathematical induction that : 

 AB
n
 = B

n
A. Further P.T. (AB)

n
 = A

n
B

n
 Nn∈∀  

94. If a, b, c are in A.P. evaluate 

cyyy

byyy

ayyy

+++

+++

+++

109764

98653

87542

 

95. Using properties of determinants P.T. : 

 i. 

1

1

1

2

2

2

+

+

+

zyzzx

yzyxy

zxxyx

 = 1 + x
2
 + y

2
 + z

2
 

ii.  

zyx

rqp

cba

yxxzzy

qpprrq

bacacb

2=

+++

+++

+++

 

iii. =

−−−

+−

−+

22

22

22

122

212

221

baab

abaab

babba

(1 + a
2
 + b

2
)
3
. 

 iv. 
22

22

22

cbcbab

acbaba

cacbca

+

+

+

= 4a
2
b

2
c

2 
 

v. 

x

y

x

+

+

+

111

111

111

  = xyz + xy + yz + zx 

vi. 1

361363

231232

111

=

+++

+++

+++

qpp

qpp

qpp

 
  

vii. If x, y, z are different & 
32

32

32

1

1

1

azzz

ayyy

axxx

+

+

+
 
= 0 prove that xyz = -1/a 

96. If a, b, c are positive and are the p
th

, q
th

, r
th

 terms of a G.P., using properties of 

determinants prove  
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 that : 0

1log

1log

1log

=

rc

qb

pa

 

97. Using properties of determinants P.T. 

 i. 
222

222

222

)(

)(

)(

bacc

bacb

aacb

+

+

+

= 2abc (a+b+c)
3
 

 ii. 

ababbaba

accacaca

bccbcbbc

−++

+−+

++−

22

22

22

 = (ab + bc + ca)
3
 

98. Solve using properties of determinants 

 i. 0

223

332

16

=

+−

−−

−−

xx

xx

x

 

 ii. 0

352

671

253

=

+

+

+

x

x

x
 

 iii. 0

6432728

163924

43322

=

−−−

−−−

−−−

xxx

xxx

xxx

 

99. Find a, b, c if A = 

















12

12

22

3

1

c

b

a

& AA’ = 1 where A’ is transpose of matrix A. 

100. If A = 







=









−

−

10

01
&

24

23
I find k s.t. A

2
 = kA – 2I. Hence find A

-1
. 

101. Find the matrix 






 −−
=

















−

−









27

616

32

75
..

uz

yx
ts

uz

yx
 

102. If A = 








54

32
, show that 
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 i. A’A is symmetric 

 ii. A-A’ is skew symmetric 

 Where A’ denotes transpose of matrix A 

103. Discuss continuity of f (x) = |x-1| + |x-2| at x = 1, 2. 

104. Show that the function defined as : 

 F (x) = 









>−

≤<−

≤<−

245

21,2

1023
2

xx

xxx

xx

 

 Is continuous at x = 2 but not differentiable at x = 2. 

105. Find a, b if : 

 i. f (x) = 














>
−

−

=

<
−

2
,

)2(

)sin1(
2

,

2
,

cos3

sin1

2

2

2

π
π

π

π

x
x

xb

xa

x
x

x

                is continuous at x = 
2

π  

 ii. f (x) = 




>+

≤++

1,2

132

xbx

xaxx
 is everywhere differentiable 

 iii. f (x) = 










≤≤−

<≤+

<≤+

ππ

ππ

π

xxbxa

xbxx

xxax

2
,sin2cos

24
,cot2

4
0,sin2

is continuous 

 iv. f (x) = 









≤<+

≤≤+

<≤++

continuousis

xbax

xx

xbaxx

84,2

42,23

20,2

 

 v. f (x) = 













>+
−

−
=+

<+
−

−

5,
|5|

5

5,

5,
|5|

5

xb
x

x

xba

xa
x

x

 

106. Find the points of discontinuity (if any) for : 
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 i. f (x) = 








≥+

<<−−

−≤+

3,26

33,2

3,3||

xx

xx

xx

 

 ii. f (x) = |x| - |x + 1|  

 iii. f (x) = 

42/5,72

2/51,24

10,2

≤≤−

<<−

≤≤

xx

xx

xx

 

107. Find a, b if f (x) = 









=>+

≤

.,

,2

cxatabledifferentiiscxbax

cxx

 

108. Find p if f (x) = 










≤≤
−

+

<≤−
−−+

continuousis

x
x

x

x
x

pxpx

10,
2

12

01,
11

 

109. Find 
dx

dy
 if : 

 i. y = (sin
-1

 x)
x
 + sin

-1
 x  

 ii. y = tan
-1

 πππ <<<<












−−+

−++
xxfor

xx

xx

2
&

2
0

sin1sin1

sin1sin1
  

 iii. y = sin-1 








+

−
2

2

1

1

x

x
, 0 < x < 1 

 iv. y = cos
-1

 








+

−
2

2

1

1

x

x
if 0 < x < 1 & - ∞  < x < 0 

 v. y = tan
-1  









+ x

x

sin1

cos
 

vi. y = 
xx

x  

vii. x
y
 + y

x
 = 1 

viii. x
y
 y

x
 = 1 

ix. xy = e
x-y
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x. xy = tan (xy) 

xi. y = x
x
 – 2

sinx
 

xii. xy + y
2
 = tan x + y 

xiii. (x
2
+y

2
)
2
 = xy 

xiv. y 
x

x
10

10=  

xv. y = 

∞+
+

+
+

..........1

cos
1

sin
1

cos
1

sin

x

x

x

x
  

xvi. y = 

x

x

x
32

1

3
+










+

+
 

xvii. y = sin
-1 













 −+

13

1125 2
xx

 

xviii. y = tan
-1

 














−−+

−++
22

22

11

11

xx

xx
  

110. If x 
2)1(

1
,011

xdx

dy
thatprovexyy

+

−
==+++  

111. If y = log 
2

2

2

2

dx

yd
find

e

x








 

112. If y = sin (log x) P.T. x
2
y2 + xy1 + y = 0. 

113. If y = tan 







y

a
log

1
P.T. (1 + x

2
)y2 + (2x – a)y1 = 0 

114. If y = 
2

1

1

sin

x

x

−

−

P.T. (1 – x
2
)y2 – 3xy1 -y = 0. 

115. If y = { } 0)1.(.,1 2

2

2
22 =−++++ ym

dx

dy
x

dx

yd
xTPxx

m

 



 13 

116. If y = x
x
 P.T. 0

1
2

2

2

=−






−
x

y

dx

dy

ydx

yd
  

117. If x = acos
3θ , y = asin

3θ  find 
42

2

πθ =at
dx

yd
 

118. If y = x
n-1

  logx, find the value of x
2
y2 + (3 – 2n)xy1 

119. If y = ax
n+1

 + bx
-n

, Prove that : x
2
y2 = n (n+1)y 

120. If x = sint & y = sinpt, prove that : (1 – x
2
)y2 – xy1 + p

2
y  =0 

121. If y = log ,

x

bxa

x









+
prove that : x

3
y2 = (xy1 – y)

2
 

122. Differentiate 

 i. tan
-1 













 −+

x

x 11 2

 
w.r.t. tan

-1
 x; x 0≠  

 ii. sin-1 ,
1

cot...1
2

12















−
− −

x

x
trwx 0< x < 1 

123. Verify Rolles theorem for the following functions : 

 i. f(x) = (x
2
 – 1) (x-2) on [-1, 2] 

 ii. f (x) = e
-x

 sin x on [0, π ] 

 iii. f(x) = sin 
4
 x + cos 

4
 x on [0, π /2] 

 iv.   f(x) = x (x+2)e
-x/2

 on [-3 , 0] 

 

124. If the tangent to the curve y = x
3
 + ax + b at P (1, -6) is parallel to the line y – x = 

5, find a & b. 

125. At what points will the tangent to the curve y = 2x
3
 – 15x

2
 + 36x – 21 be parallel to 

the x-axis ? Also find the equations of the tangents to the curve at those points. 

126. If the curves y
2
 = 4ax & xy = c

2
 cut at right angles, prove that c

4
 = 32a

4
. 

127. Show that the straight line 
b

y

a

x
+  = 1 touches the curve y = be

-x/a
 at the point where 

the curve crosses the y - axis. 
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128. The pressure P & the volume V of a gas are connected by the relation PV
1/4

 = a 

where is a is a constant. Find the % increase in the pressure corresponding to ½% 

decrease in volume. 

129. Find the equation(s) of tangent (s) to the curve y = x
3
 + 2x + 6 which are 

perpendicular to the line x + 14y + 4 = 0 

130. Show that the curves y = x
3
 – 3x2 – 8x – 4 & y = 3x

2
 + 7x + 4 touch each other. 

Also find the equation of the common tangent. 

131. A man of height 180 cm is moving away from a lamp post at 1.2 m/s. If the height 

of the lamp post is 4.5 m, find the rate at which his shadow is lengthening. 

132. A man is moving away from a tower 85 m high at a speed of 4 m/s. Find the rate at 

which his angle of elevation of the top of the tower is changing when he is at a 

distance of 60m from the foot of the tower. 

133. The volume of a spherical balloon is increasing at the rate of 4 cm
3
/s. Find the rate 

of change of its surface area when its radius is 6 cm. 

134. A ladder 13 m long leans against a wall. The foot of the ladder is pulled along the 

ground away from the wall at the rate of 1.5 m/s. How fast is the angle θ  between 

the ladder & the ground changing when the foot of the ladder is 12 m away from 

the wall ? 

135. Water is running into an inverted cone at the rate of π  m
3
/min. The height of the 

cone is 10 m & the radius of its base is 5 m. How fast is the water level rising when 

the water stands 7.5 m above the base ? 

136. A particle moves along the curve y = x
5
 + 2. Find the points on the curve at which 

the y co-ordinate changes five times as fast as the x co-ordinate. 

137. Let I be the interval disjoint from (-1, 1). Prove that f (x) = x + 1/x is strictly 

increasing on I. 

138. Solve the following differential equations – 

 i. ydx + x log 








x

y
 dy – 2xdy = 0 

 ii. y1 – 3y cot x = sin 2x; y = 2 when x = 
2

π  

 iii. 
( )322

1

1

1

4

+
=

+
+

x
y

x

x

dx

dy
 

 iv. (x + 2y
3
) dy = ydx  

 v. 21 y− dx = (sin
-1

 y – x); y (0) = 0 
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 vi. 
dy

dx
 + x = 1 + e

-y
 

 vii. (1 + x
2
) dy + 2xy dx = cotx dx 

 viii. (x + y) (dx – dy) = dx + dy 

 ix. xe
y/x

 – y + xy’ = 0, y (e) = 0 

 x. 
dx

dy
 = (4x + y + 1)

2
 

 xi. (x
3
 + y

3
) dy – x

2
y dx = 0 

xii. x 
dx

dy
 = y –x tan 









x

y
 

xiii. )0#(;1
2

x
dy

dx

x

y

x

e
x

=












−

−

 

xiv. (x + 1) 
dx

dy
 = 2e

y
 – 1 

xv. ye
x/y

 dx = (xe
x/y

 + y
2
) dy; y ≠ 0 

139. Form the differential equation of the family of circles touching the y-axis at the 

origin. 

140. Form the differential equation representing the family of curves given by     (x-a)
2
 

+ 2y
2
 = a

2
 where a is an arbitrary constant. 

141.  Verify that y = 3cos (log ×) + 4 sin (log ×) is a solution of the differential equation 

: 

 x
2
 

2

2

dx

yd
 + x 

dx

dy
+ y = 0 

142. Evaluate : 

 i. ∫ ++

−
dx

xx

x

)30()1(

23
2

 

 ii. ∫ ++

+
dx

xx

x

562

2
2

 

 iii. ∫
4/

0

log

π

(1 + tan x) dx 
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 iv. ∫ +

2/

0

22

2

sin4cos

cos
π

dx
xx

x
 

 v. ∫ +

+
dx

x

x
2

2

)1(

)1(
 

 vi. ∫
−

2

1

f (x) dx where f (x) = |x + 1| + |x| + |x – 1| 

 vii. ∫ +
dx

xbxa

x
22 sincos

2sin
 

 viii. ∫ +

2/

0 cot1

π

x

dx
 

 ix. ( )∫ +
2/

0

cottan

π

dxxx  

 x. ∫ ++

+
dx

xx

x

1

1
24

2

 

 xi. dx
x

xx

2sin169

cossin4/

0 +

+
∫

π
 

 xii. ∫−
2/3

1
|x sin π x| dx 

 xiii. ∫
2/

4/

π

π

cos2x log sin x dx 

 xiv. ∫
−− 223 xx

dx
 

 xv. 
xx

dx

sin3cos2

2/

0 +∫
π

 

 xvi. ∫ 







+

π π2

0

2/

42
sin dx

x
e

x
 

 xvii. ∫ −

−
dx

xx

x

)31(

1
2
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 xviii. ∫ −+

+
dx

xx

x

)12()1(

3
2

 

 xix. ∫
+

dx
x

xx

2sin

cossin
 

 xx. 
)∫

+
dx

xx

dx

α(sinsin 3
 

 xxi. ∫ +
dx

xxx

x
2)cossin(

 

 xxii. ∫ 








+

+
dx

x

x
e

x

2cos1

2sin12  

 xxiii. ∫ −− )(cos)(cos bxax

dx
 

 xxiv. ∫ − x

dx

tan1
 

 xxv. ∫ cos 2x cos4x cos6x dx 

 xxvi. ∫ + )cos23(sin xx

dx
 

 xxvii. ∫ −−

+
dx

xx

x

)4()5(

76
 

 xxviii. ∫
1

0
cot

-1
 (1 – x + x

2
) dx 

 xxix. dx
xx

xxx
44

2/

0 cossin

cossin

+∫
π

 

 xxx. ∫ +

π

0
tansec

tan
dx

xx

xx
 

 xxxi. ∫ +

π

0

2
cos1 x

xdx
 

 xxxii. ∫
−

2/

2/

π

π

(sin |x| - cos |x|) dx 
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 xxxiii. dx
x

x
∫ 









+
−

1

0

2

1

1

2
sin  

143. Prove that : ∫ ∫








−=−

=−
=

a
a

xfxafif

xfxafIfdxxf
dxxf

2

0
0

)()2(,0

)()2(,)(2
)(  

144. Evaluate as limit of a sum : 

 ∫
3

1
(2x

2
 + x)dx 

145. Prove that 2log
2

)2sinlogsinlog2(

2/

0

ππ −
=−∫ dxxx  

146. If 
4

3 3
4)(

x
xxf

dx

d
−= such that f (2) = 0, Find f (x) 

147. Evaluate : 

 i. ∫ + 4/342
)1(xx

dx
 

 ii. ∫ + 3/12/1
xx

dx
 

 iii. ∫ + )1( 5
xx

dx
 

 iv. ∫
−1

3/1

4

3/13
)(

dx
x

xx
 

 v. ∫ + xx

dx
44 cossin

 

 vi. ∫ +

−1

0
1

1
dx

x

x
 

148. Form the D.E. of the family of curves y = a sin (bx + c) if : 

 i. a, c are parameters 

 ii. a, b, c are parameters 
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149. Find a vector of magnitude 3 which is perpendicular to each of the vectors  

4 î  - kjikj ˆ2ˆˆ2&ˆ3ˆ −+−+  

150. If kjiji ˆ3ˆ22&ˆˆ3 −+=−=
rrr

βα , express β
r

 as the sum of two vectors 

αβαβββ
rrrrrr

⊥212 &||& where  

151. Three vectors ,,, cba
rrr

satisfy the condition of 0=++ cba
rrr

Find the value of 

2||&4||,1||... ===++ cbaifaccbba
rrrrrrrrr

  

152. If 7|c|&5|b|3,|a|&torisazeroveccba ===++
rrrrrr

find angle between ba
rr

&  

153. If kjbkjia ˆˆ&ˆˆˆ −=++=
rr

find a vector 3... ==× caandbcatsc
rrrrrv

  

154. Let kickjbjia ˆˆ7&ˆˆ3,ˆˆ −=−=−=
rrr

Find a vector d
r

 which is perpendicular to both 

ba
rr

& and 1. =dc
rs

 

155. If three vectors cba
rrr

,, are such that 

accbbathatprovevectorzeroaiscba
rrrrrrrvr

×=×=×++     

156. For any two vectors ba
rr

& show that : 

 2222 |)(|).1()||1()||1( babababa
rrrrrrrr

×+++−=++  

157. If 0  ....,,
rrrrrrrrrrrrr

≠×=×= aandcabaandcabatsvectorsarecba  then prove that cb
rr

=  

158. If ABCaofBAACCBvectorstherepresentcba Λ
rrrrrr

,,,,  

 Prove that : 
c

C

b

B

a

A sinsinsin
==  

159. If cba
rrr

,, are position vectors of the vertices of a triangle, prove that vector area of 

the triangle is given by : ( )accbba
rrrrrr

×+×+×
2

1
 

160. Show that )(2)()( bababa
rrrrr

×=××−   and interpret the result geometrically. Find 

the area of a || gm whose diagonals are represented by the vectors 

kjikji ˆˆ4ˆ3&ˆ4ˆ3ˆ2 −+−+−  

161. Find x, y if kyjikjxi ˆˆˆ2&ˆˆˆ3 ++−+  are perpendicular vectors of equal magnitudes. 

162. Let 

21.&,..ˆˆˆ3&ˆ5ˆ4ˆ,ˆˆ54 =⊥⊥−+=+−=−+= cdbdadtsdvectoraFindkjickjibkjia
rrrrrrrrrrr
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163. If cba
rrr

,,  are three mutually perpendicular vectors of equal magnitudes, show that 

cba
rrr

++  is equally inclined to the vectors cba
rrr

&,  

164. Find the co-ordinates of the foot of perpendicular drawn from the point         (1, 2, 

1) to the line joining the points (1, 4, 6) & (5, 4, 4). Also find the length of 

perpendicular. 

165. Find the point on the line 
2

3

2

1

3

2 −
=

+
=

+ zyx
 at a distance 3 2  from the point (1, 

2, 3) 

166. Find the equation of the plane parallel to the line 
2

3

3

1

1

2 −
=

−
=

− zyx
 which 

contains the point (5, 2, -1) and passes through the origin. 

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

parallel to the line 
632 −

==
zyx

 

168. Find the shortest distance between the lines; 

 )ˆ2ˆ2()ˆ226( kjikjir +−+++= λ
rrr

 

 )ˆ2ˆ2ˆ3(ˆ4 kjikir −−+−= µ
rr

 

169. Find the vector equation of the plane passing through the intersection of the planes 

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

4 = 0. Also, find the inclination of this plane with the xy- plane. 

170. Find the distance of the point (-1, -5, 10) from the point of intersection of the line : 

 5)ˆˆˆ(.&)ˆ2ˆ4ˆ3(ˆ2ˆˆ2 =+−++++−= kjirplanethekjikjir
rr

λ  

171. Find the Cartesian & vector equation of the plane passing through the intersection 

of the planes 0)ˆ4ˆˆ3(.&012)ˆ6ˆ2(. =+−=++ kjirjir
r

which are at unit distance from 

the origin. 

172. Find the co-ordinates of the foot of perpendicular drawn from origin to the plane 

2x – 3 y + 4z – 6 =0 

173. Find the equation of the plane through the points (2, -3, 1) & (5, 2, -1) and 

perpendicular to the plane x – 4y + 5z + 2 = 0 

174. Prove that the angle between any two diagonals of a cube is cos
-1

 








3

1
 

175. Show that the lines  
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δααδα +

−−
=

−
=

−

+− dazaydax
 

 and 
γββγβ +

−−
=

−
=

−

+− cbzbycbx
 are coplanar 

 Also find the equation of the plane containing these lines. 

176. Find the vector equation of the line passing through the point (1, 2, 3) & parallel to 

the planes 6)ˆˆ3(.,5)ˆ2ˆˆ(. =++=+− kjirkjir
rrr

 

177. Find the vector equation of the plane containing the lines : 

 )ˆˆ2(ˆ4ˆˆ3 kitkjir −++−=
r

 

 & )ˆ2ˆ(ˆ2ˆˆ kjskjir ++−+=
r

 

178. Find the points on the line 
2

3

2

1

3

2 −
=

+
=

+ zyx
 at a distance of 5 units from the 

point P (1, 3, 3) 

179. Find the distance of the point (6, 5, 9) from the plane determined by the points A 

(3, -1, 2), B (5, 2, 4) & C (-1, -1, 6). 

180. Let N be the set of natural numbers & R be a relation on N × N defined by (a, b) R 

(c, d) ⇔ ad = bc for all (a, b), (c, d) EN × N. Show that R is an equivalence 

relation on N × N. 

181. Let N be the set of all natural numbers & R be the relation on N × N defined by (a, 

b) R (c, d) iff ad (b + c) = bc (a + d) Examine whether R is an equivalence relation 

on N × N. 

182. Show that the relation R on the set A = { }120: ≤≤ xZxE  given by R = {(a, b) : |a-

b| is a multiple of 3} is an equivalence relation. Find the set of all elements related 

to 1. 

183. Show that the relation R on the set A = {1, 2, 3, 4, 5} given by : R {a, b) ||a – b| is 

even} is an equivalence relation. Show that all the elements of {1, 3, 5} are related 

to each other and all the elements of {2, 4} are related to each other but no element 

of {1, 3, 5} is related to any element of {2, 4} 

184. Show that the relation R in the set of real numbers defined as : 

 R = {(a, b) : a < b
3
} is neither reflexive, nor symmetric nor transitive. 

185. Find if the relation R defined in the set A = {1, 2, 3, ………. 13, 14} defined as : R 

= {(x, y) : 4x – y = 0} is reflexive, symmetric & transitive. 
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186. Let A = {1, 2, 3}. Find the no. of relations containing (1, 2) & (2, 3) which are 

reflexive & transitive but not symmetric. 

187. Let A = {1, 2, 3}. Find the no. of equivalence relations in A containing (1, 2) & (2, 

1) 

188. Let R be the relation defined on the set A = {1, 2, 3,4, 5, 6, 7} by R = {(a, b) : both 

a & b are either even or odd}. Show that R is an equivalence relation. Further show 

that all elements of the subset {1, 3, 5, 7} are related to each other & all elements 

of the subset {2, 4, 6} are also related to each other but no element of the subset 

{1, 3, 5, 7} is related to any element of the subset {2, 4, 6}. 

189. Let  A = {a, b, c} & R be the relation defined on A as follows : 

  R = {(a, a), (a, b), (a, c), (b, b), (b, c), (c, a), (c, b), (c, c)}  

 Find whether R is reflexive, symmetric & transitive. 

190. Let L be the set of all lines in XY plane and R be the relation in L defined as : 

 R = {L1, L2) : : L1, is parallel to L2}. Show that R is an equivalence relation. Find 

the set of all lines related to the line y = 3x + 5. 

191. Show that the operation* on Q – {1} defined by : 

           a * b = a+b – ab ∀ a,b ∈  Q – {1} is : 

  i. commutative 

  ii. associative 

 Also find the identity element and inverse for the operation* on Q – {1}. 

192. Let A = N × N & * be a binary operation on A defined as : (a, b) * (c, d) = (a + c, 

b+d). 

 Show that * is commutative & associative. Find the identity element of * on A (if 

any). 

193. Consider the binary operation * on the set {1, 2, 3, 4, 5} defined as : a * b = h.c.f. 

of a & b. Write the operation table & find if * is  

 i. commutative 

 ii. associative 

 Also find if identity element exists for * on the given set. 

194. Let A = R – {2} & B = R – {1}. If f : A →B is define by f (x) = 
2

1

−

−

x

x
, show that f 

is a bijection. Also find f
1
. 



 23 

195. Find if f : Q – {3} →  Q defined as f (x) = 
3

32

−

+

x

x
 is : 

 i. One-one 

 ii. onto 

196. Show that f : [-1, 1] →  R given by f (x) = 
2+x

x
 is one-one onto. Also find inverse 

of the function f : [-1, 1) →  Range (f). 

197. Consider F : R + →  [4, ∞ ) given by : f (x) = x
2
 + 4 where R + is the set of all non-

negative and numbers. Show that f is invertible & find f
1
. 

198. Show that f : R – {-1} →  R – {1} given by f (x) = 
1+x

x
 is invertible. Also find f

1
. 

199 Let f : R - 








−
3

4
→  R be a function defined as : 

 f(x) = 
43

4

+x

x
. Is f invertible ? Find f

-1
 : Range f →  R - 









−
3

4
. What is the range 

of f ? 

200. Let R be a relation defined on the set R of real numbers as : R = {(a, b) ∈  R × R; a 

< b}. Find if the relation R is reflexive, symmetric, transitive. 

201. Let * be a binary operation on the set of integers given as : 

 a*b = a + b + 1 ∀  a, b, ∈  Z 

 Is * (i) commutative (ii) associative 

 Find the identity element for * on I. Also find × if 3 * (x * 4) = 11. 

202. Prove that : 2tan
-1 







=






+






 −−

17

31
tan

7

1
tan

2

1 11
 

203. i. Simplify : cot
-1

 ( )xx −+ 21   

 ii. Solve : 2tan
-1

 (cos x) = tan
-1

 (2 cosec x) 

204. Evaluate : cos 














+






 −−

13

5
sin

5

3
sin 11  
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205. Prove that : tan
-1

 x
xx

xx
1

cos
2

1

411

11 −−=












−++

−−+ π
  

206. An operation * defined on the set of positive rational numbers Q+ is given by : 

 a*b = +∈∀ Qba
ab

,
2

 

 Prove that * is a binary operation on Q
+
. Find the identity element for * in Q

+
. Also 

the inverse of a ∈ Q
+
. 

207. Prove that : 

 
3

22
sin

4

9

3

1
sin

4

9

8

9 11 −− =−
π

 

208. Simplify : 

 i. tan
-1 { }21 xx ++

 

 ii. sin
-1 { }211 xxxx −−−  

209. Prove that : Sin
-1 π=++ −−

16

63
tan

5

4
cos

13

12 11

 

210. Solve for x : 

 i. cot
-1 

x – cot
-1

 (x + 2) = ox >,
12

π   
 

 ii. tan (cos
-1

x) = sin cot
-1

 








2

1
 

 iii. sin
-1  









−
=








+

−
−








+
−−

2

1

2

2
1

2 1

2
tan

1

1
cos

1

2

x

x

b

b

a

a
 

 iv. tan
-1

 2x + tan-1 3x = 
4

π  

211. Evaluate : 

 i. 2 tan
-1 








+









+






 −−

8

1
tan2

7

25
sec

5

1 11
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 ii. sin ||,
1

1
tan2

1 ≤×≤










−

+−

x

x
 

212. Prove that : 

 Cot
-1 

2sin1sin1

sin1sin1 x

xx

xx
=













−−+

−++
 

213. Two cards are drawn successively from a well shuffled pack of 52 cards. Find the 

probability distribution of the no. of aces. Also find mean & standard deviation. 

214. In a binomial distribution, the sum of mean & variance of 5 trials is 3.75. Find the 

distribution. Also find P (X > 1), if X is a binomial variable. 

215. In a school there are 1000 students out of which 430 are girls. It is known that out 

of 430, 10% of the girls study in class XII. What is the probability that a student 

chosen randomly studies in class XII given that the chosen student is a girl ? 

216. A bag X contains 2 white & 3 red balls and a bag Y contains 4 white & 5 red balls. 

One ball is drawn at random from one of the bags & is found to be red. Find the 

probability that it was drawn from bag Y. 

217. 12 cards numbered 1 to 12 are placed in a box, mixed up thoroughly and then a 

card is drawn at random from the box. If it is known that the number on the drawn 

card is more than 3, find the probability that it is an even number. 

218. In a multiple choice examination with three possible answers (out of which only 

one is correct) for each of the five questions, what is the probability that a 

candidate would get four or more correct answer just by guessing ? 

219. A bag contains 11 tickets numbered 1 to 11. Two tickets are drawn without 

replacement. What is the probability that the second ticket has an even number 

given that the first has an odd number ? 

220. In a hurdle race a player has to cross 10 hurdles. The probability that he will clear 

each hurdle is 2/3. What is the probability that he will knock down fewer than 3 

hurdles. 

221. A card from a pack of 52 cards is lost. From the remaining cards of the pack, two 

cards are drawn & are found to be spades. Find the probability of the lost card 

being a Spade. 

222. A speaks the truth 8 times out of 10 times. A die is tossed. He reports getting a 5. 

What is the probability that it was actually a 5 ? 

223. The probability of a shooter hitting a target is ¾. How many minimum no. of times 

must he/she fire so that the probability of hitting the target at least once is more 

than 0.99 ? 
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224. A certain team wins with probability 0.7, loses with probability 0.2 & ties with 

probability 0.1. The team plays three games. Find the probability that the team 

wins at least two games but does not lose. 

225. Bag 1 contains 2 red & 3 black balls. Bag II contains 3 red & 5 black balls. One 

ball is transferred from bag I to bag II & then a ball is drawn from bag II. The ball 

so drawn is found to be black in colour. Find the probability that the transferred 

ball is red. 

226. A man takes a step forward with probability 0.2 & backward with probability 0.8. 

Find the probability that at the end of eleven steps, he is one step away from the 

starting point. 

227. A can hit a target 3 times out of 5 times, B can hit a target 2 times out of 5 times & 

C an hit 3 times out of 4 times. Find the probability that two out of A, B and C will 

hit the target. 

228. A student takes his examination in 4 subjects A, B, C & D. To qualify he must pass 

in A and at least 2 other subjects. His chances of passing in A, B, C & D are 4/5, 

¾, 5/6, 2/3 respectively. Find the chances of his qualifying. 

229. There are 2 bags A & B containing 3 black & 4 white; 4 white & 3 black balls 

respectively. A die is thrown. If 3 or 5 turns up, a ball is drawn from bag A. 

Otherwise a ball is drawn from bag B. Find the probability of getting a black ball. 

230. A is known to tell the truth in 5 cases out of 6 and he states that a white ball was 

drawn from a bag containing 9 red & 1 white ball. Find the probability that a white 

ball was drawn. 

231. In a school 8% of the girls & 2% of the boys have an intelligent quotient of more 

than 120. In the school 60% of the students are girls. A student with intelligent 

quotient more than 120 is selected. Find the probability that the student selected is 

a girl. 

232. A family has 2 children. Find the probability that both are boys, if it is known that : 

 a. at lease one of the children is a boy. 

 b. the elder child is a boy. 

233. A bag contains 4 balls. Two balls are drawn at random and are found to be white. 

What is the probability that all balls are white ? 

SIX MARK QUESTIONS 

234. Using matrix method solve the following system of equations : 

 5x + y – z = 7 

 4x – 2y – 3z = 5 
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 7x + 2y + 2z = 7 

235. If A = 

















−

−

312

321

111

, find A
-1

. Hence solve the following system of equations: 

 x + y + 2z = 0 

 x + 2y – z = 9 

 x – 3y + 3z + 14 = 0 

236. Use the product 

















−

−

−

















−

−

−

216

329

102

423

320

211

 to solve the system of equations : 

 x – y + 2z = 1 

 2y – 3z = 1 

 3x – 2y + 4z = 2 

237. Using elementary row transformations find the inverse of : 

 

















−

−

123

131

312

 

238. Using elementary column transformations, find the inverse of : 















 −

140

032

103

 

239. Find the co-ordinates of the points on the curve y = x
2
 + 3x + 4, the tangents at 

which pass through the origin. Also find the equations of the tangents. 

240. The curve y = ax
3
 + bx

2
 + cx + 5 touches the x-axis at P (-2, 0) & cuts the y-axis at 

the point Q where its gradient is 3. Find the equation of the curve completely. 

241. If the curves 4x = y
2
 & 4xy = k cut at right angles show that k

2
 = 512. 

242. Evaluate : 

 i. ∫ dx
x

x

sin

2cos
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 ii. ∫ + xx

dx

secsin
 

 iii. ∫ +
−

a

dx
xa

x

0

1sin  

 iv. 
xbxa

xdx
2222

0
sincos +∫

π

 

 v. 
( )

.
1

1log
2

1

0

dx
x

x

+

+
∫  

243. Prove that : 2log
2

sinlog

2/

0

ππ

−=∫ xdx  

244. Evaluate as limit of a sum : 

 dxxx )532( 2

3

0

++∫        and      dxxx )2( 2

3

1

+−∫  

245. A window is in the form of a rectangle surrounded by a semicircle. If the perimeter 

of the window is P cm, show that the window will allow the maximum possible 

light only when the radius of the semicircle is .
4

cm
P

+π
  

246. A box of constant volume C is to be twice as long as it is wide. The material on the 

top & four sides costs three times as much per square m as that in the bottom. 

What are the most economical dimensions ? 

247. A square tank of capacity 250m
3
 has to be dug out. The cost of land is Rs. 50 per 

sq. m. The cost of digging increases with the depth & for the whole tank is 400 

(depth)
2
 rupees. Find the dimensions of the tank for the least total cost. 

248. The perimeter of a rectangle is 100 m. Find the length of its sides when the area is 

maximum. 

249. A box is constructed from a rectangular metal sheet 21 cm by 16 cm by cutting 

squares of sides x cm from the corners of the sheet & then turning up the projected 

portions. For what values of x, will the volume of the box be maximum. 

250. How could a wire 20 cm long be divided into 2 parts if one part is to bent into a 

circle, the other part is to be bent into a square and the 2 plane figures are to have 

areas, the sum of which is minimum ? 
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251. The section of a window consists of a rectangle surmounted by an equilateral 

triangle. If the perimeter be given as 16 m, find the dimensions of the window in 

order that the maximum light may be admitted. 

252. If the sum of lengths of the 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 
3

π . 

253. Find the maximum area of the isosceles triangle inscribed in the ellipse 

1
2

2

2

2

=+
b

y

a

x
with its vertex at one end of the major axis. 

254. A point on the hypotenuse of a triangle is at distance a & b from the sides. Show 

that the minimum length of the hypotenuse is (a
2/3

 + b
2/3

)
3/2

. 

255.  Show that the right circular cone of least curved surface area & given volume has 

an altitude equal to 2  times the radius of the base. 

256. Show that the semi-vertical angle of a right circular cone of given surface area & 

maximum volume is Sin
-1

 (1/3). 

257. Show that the volume of the greatest cylinder which can be inscribed in a cone of 

height h & semi-vertical angle 30
0
 is 

81

4
 π h

3
. 

258. An open box with a square base is to be made out of a given quantity of sheet of 

area a
2
. Show that the maximum volume of the box is 

36

3
a

. 

259. The total area of a page is 300 cm
2
. The combined width of the margin at the top & 

bottom is 6 cm & the side is 4 cm. What must be the dimensions of the page in 

order that the area of the printed matter is maximum ? 

260. Using integration find the area of the region : 

 {(x, y) : y
2
 < 3x, 3x

2
 + 3y

2
 < 16} 

261. Find the area bounded by the curve y = x |x|, x-axis and the lines x = -1,, x = 1 

using integration. 

262. Sketch the region bounded by the curves y = 25 x−  & y = |x – 1|. Find its area 

using method of integration. 

263. Find the area of the region in the 1
st
 quadrant enclosed by the x-axis, the line y = x 

& the circle x
2
 + y

2
 = 32. 
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264. Using integration find the area bounded by the curves y = sin x, y = cos x & the x – 

axis s.t. 0 < ×  < 
2

π  

265. Using integration find the area enclosed between the circles x
2
 + y

2
 = 1 & (x – 1)

2
 

+ y
2
 = 1. 

266. Find integration find the area enclosed by the given curves : 

 i. y
2
 = x + 1 & y

2
 = -x + 1 

 ii. 4 y = 3x
2
 & 2y = 3x + 12 

 iii. x
2
 + y

2
 = 25 & x + y = 5 

 iv. y = 6x – x
2
 & y = x

2
 – 2x 

 v. y = 2x – x
2
 & y = -x 

267. Using integration find the area bounded by the lines : 

 i. x + 2y = 2, y – x = 1 & 2x + y = 7 

 ii. 2x + y = 4, 3x – 2y = 6 & x – 3y + 5 = 0 

268. Using integration find the area of the region : 

 i. {x, y) : x
2
 + y

2
 < 1 < x + y/2} 

 ii. {x, y) : 0 < y < x
2
 + 3, 0 < y < 2x + 3, 0 < × < 3} 

 iii. {(x, y) : y
2
 > 6x, x

2
 + y

2
 < 16} 

 iv. {(x, y) : 9x
2
 + y

2
 ≤  36, 3x + y > 6} 

269. Using integration find the area of Λ ABC with vertices A (-1, 0), B (1, 3) & C (3, 

2) 

270. Using integration find the area of the region bounded by the curve |x| + |y| = 1 

271. Using integration find the area bounded by the curves : 

 i. x
2
 = 4y & x = 4y -2 

 ii. x
2
 = 4y , x = 4y -2 & the x-axis 

272. Find the area of the smaller part of the circle x
2
 + y

2
 = a

2
 cut off by the line x = 

2

a
. 

273. Find the area enclosed between the circle x
2
 + y

2
 = 16, the parabola x

2
 = 6y & the 

y-axis. 
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274. It is given that the rate at which some bacteria multiply is proportional to the 

instantaneous number present. If the original no. of bacteria doubles in two hours, 

in how many hours will it be five times ? 

275. Find the image of the point (1, 2, 3) in the plane x + 2y + 4z = 38. 

276. Find the vector equation of the line of shortest distance between the lines : 

 
2

1

23

4
&

2

2

2

2

1

6 +
=

−
=

+−
=

−

−
=

− zyxzyx
 

 Also find the S.D. between the lines. 

277. Show that the points (0, -1, -1), (4, 5, 1), (3, 9, 4) & (-4, 4, 4) are coplanar. Write 

the vector equation & Cartesian equation of the common plane. 

278. Mona wants to invest at the most Rs. 12,000 in savings certificate and National 

Savings Bonds. She has to invest at least Rs. 2000 in savings certificates and at 

least Rs. 4000 in National Saving Bonds. If the rate of interest on savings 

certificate is 8% p.a. and the rate of interest on national savings bonds 10% p.a., 

how much money should she invest to earn maximum yearly income ? 

279. A brick manufacturer has two depots A & B with stocks of 50,000 & 25,000 bricks 

respectively. He receives orders from three builders P, Q & R for 30,000, 25,000 & 

20,000 bricks respectively. The cost (in Rs.) of transporting 1000 bricks to the 

builders from the depots is given below : 

 To →  P Q R 

 From ↓  

 A 60 30 25 

 B 40 20 30 

 How should the manufacturer fulfil the orders so as to keep the cost of 

transportation minimum ? 

280. 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 as 

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

order to maximize the profit for the airline. What is the maximum profit ? 

281. A man owns a field area of 1000 sq. m. He wants to plant fruit trees in it. He has a 

sum of  Rs. 1400 to purchase young trees. He has the choice of two types of trees. 

Type A requires 10 sq. m. of ground per tree & costs Rs. 20 per tree and type B 

requires 20 sq. m. of ground per tree & costs Rs. 25 per tree. When fully grown, 

type A produce an average of 20 kg of fruit which can be sold at a profit of Rs. 2 
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per kg. and type B produces an average of 40 kg. fruits which can be sold at a 

profit of Rs. 1.50 per kg. How many trees of each type should be planted to 

achieve a maximum profit when the trees are fully grown ? What is that profit ? 

282. A dietician has to develop a special diet using two foods P & Q. Each packet 

(containing 30 g) of food P contains 12 units of calcium, 4 units of iron, 6 units of 

cholesterol & 6 units of vitamin A. Each packet of the same quantity of food Q 

contains 3 units of calcium, 20 units of iron, 4 units of cholesterol and 3 units of 

vitamin, A. The diet requires at least 240 units of Calcium, at least 460 units of 

iron and at the most 300 units of cholesterol. How many packets of each food 

should be used to minimize the amount of vitamin A in the diet ? What is the 

minimum amount of vitamin A ? 

283. A toy company manufacturers two types of dolls, A & B. Market tests and 

available resources 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 & Rs. 16 per doll respectively on dolls A & B, 

how many of each type should be produced weekly in order to maximize the 

profit? 

284. A small firm manufactures items A & B. The total no. of items A & B that it can 

manufacture in a day is at the most 24. Item A requires one hour to make while 

item B takes only half an hour. The maximum time available per day is 16 hours. If 

the profit on one unit of item A is Rs. 300 and on one unit of item B is Rs. 160, 

how many of each type should be produced to maximize the profit ? Solve the 

problem graphically. 

285. A home decorator manufacturers two types of lamps – A & B. Lamp A requires 2 

hours of the cutter’s time and 1 hour of the finisher. Lamp B requires 1 hour of the 

cutter’s and 2 hours of the finisher’s time. The cutter has 104 hours and the finisher 

has 76 hours of time available each month. Profit on each lamp of type A & B is 

Rs. 6, Rs. 11 respectively. Assuming that he can sell all that he produces, how 

many lamps of each type should be manufactured to obtain maximum profit ? 

Solve graphically. 

286. Given three identical boxes I, II & III, each containing two coins. In box I, both 

coins are gold coins, in box II, both are silver coins & in box III, there is one gold 

& one silver coin. A person chooses a box at random & takes out a coin. If the coin 

is of gold, what is the probability that the other coin in the box is also a gold coin ? 

287. Consider the experiment of tossing a coin. If the coin shows head, toss it again but 

if it shows tail, then throw a die. Find the conditional probability of the event that 

‘the die shows a number greater than 4’ given that ‘there is at least one tail.’ 

288. Four defective articles are mixed with ten good ones. A sample of 3 is drawn at 

random from the lot. Find the probability distribution of no. of defective articles 

drawn. Hence find mean & variance of the probability distribution. 
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289. By examining the chest X-ray, the probability that T.B. is detected when a person 

is actually suffering is 0.99. The probability of incorrect diagnosis is 0.001. In a 

certain city, 1 in 1000 persons suffers from T.B. A person is selected at random & 

is diagnosed to have T.B. What is the chance that he actually has T.B. ? 

290. A class has 15 students whose ages (in years) are 14, 17, 15, 14, 21, 17, 19, 20, 16, 

18, 20, 17, 16, 19 & 20. One student is selected in such a manner that each has the 

same chance of being chosen and the age X of the selected student is recorded. 

What is the probability distribution of the random variable X ? Find mean, 

variance & standard deviation of X. 

291. A factory has 3 machines X, Y, Z producing 1000, 2000 & 3000 bolts per day 

respectively. The machine X produces 1% defective bolts, Y produces 1.5% & Z 

produces 2% defective bolts. At the end of a day, a bolt is drawn at random & is 

found defective. What is the probability that this defective bolt has been produced 

by machine X ? 

292. A & B are playing a game. A throws a die & B tosses a coin turn by turn. A wins 

the game if he gets a number more than 4 on the die & B wins if he gets a head. 

Find their respective chances of winning if A starts the game. 

293. In a game a man wins a rupee for six and loses a rupee for any other number when 

a fair die is thrown. If he throws the die for a maximum of three times and he quits 

the game on getting a six, find the expected value of the amount he wins/loses. 

294. Assume that the chances of a patient having a heart attack is 40%. It is also 

assumed that a meditation & yoga course reduces the risk of heart attack by 30% & 

prescription of certain drug reduces its chance by 25%. At a time a patient can 

choose any one of the two options, with equal probabilities. It is given that after 

going through one of the two options, the patient selected at random suffers a heart 

attack. Find the probability that the patient followed a course of meditation & 

yoga. 

295. If a fair coin is tossed 10 times, find the probability of getting : 

 i. exactly six heads 

 ii. at least six heads 

 iii. at most six heads 


