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Show that the relation R in the Set { 1, 2, 3 }, given by R={(1,1), (2,2), (3,3), (1,2), (2,3)} is reflexive but not systematic.
Show that the function f: N-> N given by f(x) = 2x, is one-one but not onto.

Show that the function f: N> N given by f(1) = f(2) = 1 and f(x) = x-1 for x>2, is onto but not one-one.

Let T be the set of all triangles in a plane with R a relation in T given by R = { (T, T,) : T;is congruent to T,}. Show that R is
an equivalent relation.

Consider the division of Set A ={1,2,3,4,5,6,7,8 } by subsets {1,6}, {2, 7}, { 3,8}, {4},{5}. Define a relationin Aby R =(a, b) :
a and b lie in the same subset of the division of A}. Show that R is an equivalent relation.

Consider the binary operation *: RXR >R and o : R X R - R defined as a*b=1a-b | and aob=a, ¥ a,b € R. Show that a*
(boc) = (a*b) o (a*c), V a, b, c ER.

Show that if f: A B and g : B-> c are one-one, then gof : A= Cis also one- one.

Let S={1, 2,3 }. Find whether the function .S s defined as F = {(1,2), (3,2), (2,1)} has inverse. If yes, find .

Let A=N X N and let * be a binary operation on a defined by (a, b) * (c,d) = (ac, bd). Show that (i) (A, *) is commutative (ii)
(A, *) is associative. Find the identity element, if any, in A.

x+1,if xis odd
x —1,if xis even
Show that subtraction is not a binary operation on N.

Show that f: N = N given by f(x) = { is both one-one and onto.

Show that the operation *: R - Rgivenbya *b a + 4b’is a binary operation.
Show that the binary operation * : R - R given by a* b=a +2b is not commutative.
Let f, g, h be the real valued functions. Show that (f + g) oh=foh + goh.

Find gof and fog, if f(x) = 8x’and g(x)= x/3

Show that f: {-1,1}->R, given by f(x)= x/x+2, x# —2 is one-one. Find the inverse of function f: [-1,1]> R
Consider the function f: {1,2,3}-> {a, b, c} given by f(1)= a, f(2)= b and f(3) = c. find (") '= 1.

Show that the number of equivalence relations in the set {1, 2, 3} containing (1,2 ) and (2,1) is two.

Let R be a relation on the set A of ordered pairs of positive integers defined by (x,y) R (u,v)&xv= yu. Show that R is an
equivalence relation.
Define the binary operation ‘*’ on set S = {0,1,2,3,4,5} given by a*b= (ab)mod 6 {(ab) mod 6,means remainder obtained
after dividing ab by 6}. Show that 1 is the identity for “*’, 1 and 5 are the only invertible elements with 1"=1and 5" =5.
Let ‘f’ be the exponential function and ‘g’ be logarithmic function, find (f+g) (1).
Let binary operation * : Q = Q be defined as A* b = a-b+ ab. Is ‘*’ associative?
Let f: N— N defined by f(x) = 3x. Show that ‘f" is not an onto function.
If f(x) = e*and g(x) = log x, show that fog =gof , x>0.

5x+3
If f(x) = o
Prove that the function f : Q = Q, given by f(x) = 2x-3, is bijective.
If f(x) = sin x, g(x) = cos x and h(x) = 2x ‘f, ‘g’, ‘h’ being real valued functions, show that ho(fg) = foh.

x# 5/4, show that fof is an identity function.

Let * be a binary operation on N, given by a* b =1l.c.m (a, b) for a, b € N. find : (i) 2* 4, (ii) 3* 5 (iii) Is ‘8’ associative ?
Arelation R: N = Nis given by R ={(a, b) : b is divisible by a }. Check whether R is an equivalence relation.

Show that the relation R : N-> N defined by (a, b) R (¢, d) ©a+ c=b +cforal (a, b), (c, d) €N X N is an equivalence
relation.
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Find the principal value of cot (-1/3).
If sin {sin'll5 + cosx} =1, then the value of x.

Find the value of, cos-1(cos%n).
Find the value of cos? (%) + 2 sin (l)

Represent sin? (2ax,/1 — (ax)?), 'J_ <ax < J_ in the simplest form.

Ccos x

Express, tan'l( ), —21 <x< %in the simplest form.

1-—sin x
3x—x3 1

2x
Prove that tanx + tan'— = tan’l—, |x | <—..
1—x 1-3x V3

Find the value of, tan’! [2 cos{2sin™! %}]

Draw the graph of y = sinx, x € [-1,1].
Show that sin‘l 2 - sin— = cos 1 o= .
5 17 85

Find the principal value of, cosec(—v2).
Find the value of, tan (sin-lg + cot -13 )

Find the value of sin-! (sin 3?”)
V1-x2-1
X

Write the function, tan-1( ), x#0 in the simplest form.

yi}J |x|<1,y>0,xy <L

Find the value of, tan ll {sin'1
2 1+y

.1 12 _1 4 _1 63
Show that, sin™? - +cos ! - +tan 1 D

Solve for x, tan12x + tan13x = %.

\/1+sinx + . [1-sinx _x T
=-,XE (0, Z)

V1+sinx - |1 -sinx 2

3
Prove that, cos 1— +sin- 15 = sin 15

Draw the graph of y =cos x, x € [-1,1].

Evaluate, tan (-V/3).

Prove that, sin'lx = cos V1 — x2.

Solve for x, 2 tan'(cos x) = tan'! (2 cosec x).

Prove that, sin'lx + sinly = sin'l[ x,/1 — y2 +y,/1 —x2].

Write the functions, cot(vV1 + x2 + x) in the simplest form.

If cos-lg + Cos-% = 6, then prove that 9x2- 12xy cos 8+4y?= 36 sin26.
Write the function, sin'l(x V1 — x - vx V1 — x?) in the simplest form.
Draw the graph of y= tan'lx, x € (—o0, ).

If cosa + cos'b + coslc = m, prove that a2+ b2+ c2 + 2abc=1.

Prove that, cot !
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Express the matrix (i

-3 6 0
For matrix A= 4 -5 8, find J4(A- A’) where A’ is a transpose of A.
0o -7 -2

Construct a 3 x 2 matrix whose elements in the ith row and jth column are given by a; = ==

If f(x)= x* -4x +1, find f(A), when A = ﬁ g 4

. . . 12 -1 -1 1
Find a matrix X, such that A+ 2B+ X =0, WhereA—[3 5],8—[0 2].

i 0 [0 i
IfA= 0 -1 and B = [i 0], show that AB# BA.

cosf sinf

IR (g)z[—sine cos@

, show that R(6). R(¢)=R(6 + ¢).

If A=[i ;], prove that A- A'is a skew symmetric matrix, where AT denotes the transpose of A.

—411) as a sum of symmetric and a skew symmetric matrix.

i+4j
-

If A= [g é], showthat A+A'is a symmetric matrix , where A" denotes the transpose of A.

From the following equation , find the values of xand y :
x 5 3 41 (7 14
2[7 y— 3]+ [ 2l=lis 14

Find a matrix X such that 2A + B +X= 0, where A=[_31 i] and B =ﬁ _52]

If A= [_31 ;] show that A% - 5A + 7I= 0.

IfA= B i , f(x) = X2 2x — 3, show that f(A)=0.

1 2 3111
Find thevalueof x,if: [1 x 1] |4 5 6[||-2|=0.
3

3 25

(cos@ isin@
isin@ cosf

If A= [_11 (7)] find K so that A = 8A + K.

If A =[§ g] B= [g ‘ZL] then verify (AB)’ = B'A’.

3 2 5
Express the matrix A=

0 6 7

Using elementary transformations, find the inverse of the following matrix: = [

), then prove by principle of Mathematical Induction that A" = (

1
2
-2

4 1 3] as a sum of a symmetric and skew-symmetric matrix.

2
5
—4

cosn@
i sinnf

3
7
-5

|

i sinnf
cosnf

).
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1. Evaluate, a+ll,7 C+l,d.
—c+id a-—ib

2 -3 5
2. Find the cofactor of a;, in the following: {6 0 4 .

1 5 -7

sin30°  cos 30°
—sin60° cos60°

4. Compute the adjoint of matrix A = [; _25] and verify that A (adj.A) = |A] .

3. Evaluate: |

x+a b c

5. Provethat| a x+b ¢ |=X}(x+a+b+c).
a b x+c
6. Using properties of determinants, prove that :
a+b+c —C -b
—c a+b+c —a =2(@+hb)(b+c)(c+a).
—b —a a+b+c
7. Using propertied of determinants, prove that:
a+b+2c a b

c b+c+2a b = 2 (a+b+c)*.

c a c+a+2b

a’> 2ab b?
8. Showthat:| p2 a2 2ab|=(a® + b3)*

2ab  b?> c?

1 2 2
9. IfA=|2 1 2] , find A™and hence prove that A?-4A —51=0.
2 2 1
01 1 ,
10. Find A*,ifA=[1 0 1| Alsoshow that A*= 2=
1 1 0

1 a a*—-bc
1 b b*—ca
1 ¢ c*—ab

11. Using properties of determinants, show that : =0.

b+c c+a a+b a b c
12. Provethat:|[q+r r+p p+q|=2|p q r|.
y+z z+x x+y Xy z
x 'y z
13. Using properties the determinant, prove that : x* y? 7= Xyz (X - Y) (y-z)(z-X).
x3 y3 3
X y z
14. Prove the following, using properties of determinants: | x* y? 7% [ = (x-y)y-2) (z-x) (X +y +2).
y+z z+x x+y

15. Find weather the following system of equations is consistent or not, find the solution of the system also ; 3x —y + 2z = 3,
X-2y-z=1,2x+y+3z=5.



16. °

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

a+b b+

c

b+c c+a a+b
c+a a+b b+c

cta
=2|b

c

Prove using the properties of determinant:
a b ¢

c al.
a b

Using matrices , solve the following system of equations :
X+2y+z=7;x+3z2=11;2x -3y =1.

A[_53 —23] = [(1) (1)

Find the matrix A, such that [; %
a b c
Prove that: [a2 b2 (2

Without expanding the determinant, prove that (a- b) is a factor of the determinant:

Without expanding the determinant, prove that:

Prove using properties of determinants:

Using the properties of determinants, evaluate the following:

bc ca ab

43 3
35 21
17 9

=(a-b)(b-c)(c-a) (ab+bc + ca).

x+y X X

Sx +4y 4x 2x
10x +8y 8x 3x

6
4
2

=0.

a’b

Using matrices, solve the following systems of linear equations :
X-y=3,2x+3y+4z=17,y+2z=1.

2 =3
IfA=|3 2
17 1

x+y-2z=-3.

Using properties of determinant show that:

5
—4
=22

a’?+1
ab
ca

ab ac
b +1 bc
ch c?+1

Using the properties of determinants, prove the following :

1+ a? — b?
2ab
2b

2ab
1 —a® + b?
—2a

—2b
2a
1— a? — b?

= (1+a%+ b?)?>.

1

=3

0 ab® ac?

0

a’c cb®> 0

bc?

=1+a’+ b+ 2.

Cc

c

1 a a*
1 b b?

2

find A" solve the following system of linear equations : 2x- 3y +5z = 11, 3x +2x — 4z = -5,
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L1

If f(x) = {x sin—,x # 0 fing whether f(x) is continuous at x=0.
x, x=0

Determine the values of a, b and ¢ for which the function

Sin(a+1):+sinx ‘x<0
f) = ¢ x=0

| Vx+bx2—vx
\ by/x3?
May be continuous atx =0 .
For what value of Kk, is the following function continuous at x =0 :

, x>0

1—cos 4x

f@)={8ﬂ e
k, x=0
Examine the continuity of the following function :
X
B m, x#0 -
flo) = 1 atx=0.
E' x#0

Show that the functions f(x) = 2x- |x| is continuous at x = 0.

3ax+b,if x> 1
If the function f(x) = 11,if x =1 s continuous at x — 1, find the values of a and b.
S5ax —2b,if x <1
Discuss the continuity of the function f(x) at x =0, if
f(x)={2x_1’ x<0
2x+1, x>0 "
Find k, so that the function

x2-25 .
fl) = {? if X #5 s continuous at x = 5.
k ,ifx=5
For what value of k, is the following function continuous at x = 2?
2x+1; x<2
f(x)={ ky x =2
3x—1;x>2

10. Find the value of k, if the function

_(kx? x>1 . . _
f(x) —{ 4 xS continuous at x = 1.
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Q. Find the derivative of the following functions w.r.t x

2 _
R
5x
2. Yy=r— in? (2 .
y m + sin“ (2x + 3)
3. y=es"™ + (tanx)* .
_ 1+sin? x
4. y=log T
5. y=log[sinVx% +1].
6. y=cot ()
_ -1 [1+sinx
7. y=tan /—1_Sinx
Y=log (x+v1+x?).
ol [VIFX=VI=X
Y =tan [\/mﬁ/m '
2
10. y=log Ti‘:;xx

11, y = (%) + (sinx)* ™,
12. Y = (logx)* + x1°8 %,
. _1(5x+121-x2
13. y=sin (713 )
— -1 2 ﬁ d_y )
14. If y =tan™ x, show that (1 + x )dx2 + 2X - ; 0.
15. Ifx=a(6 —Sin9),y=a(1fcose),find27§ at 6 =1

1-sin2x
1+sin2x

2
17. Prove that: % E\/az —x2 4 %sin'1 ﬂ =+va? —x2.

18. Ifx=a ( ) andy = 2 find22.

16. Ify=

, show that 2 + sec? (= — x)=0.
dx 4

1+ t2
1-t2
3tx
1+4+x
. . . dzy T
20. Ifx=3sint—sin3t,y=3cost - cos 3t, flndmatt:;
21. Differentiate, X* sin *vx w.r.tx.

dZ

d

22. Ifx=2cost-cos 2tand y = 2sint—sin2t, find (-5)  att=>.

_ | G=3)x2+5) o dy
23. If y= f—3x2+4x+5 , find e
24. If x=asin 2t (1+ cos 2t) and y =b cos 2t (1-cos 2t), show that Z—z at (t= %) =bla.
25. Ify. VxZ+ 1 = logi/ xZ + 1 — ], show that (x2 + )2+ xy +1 = 0.

26. Ify=+vx?+1-log <1+ /1 +xiz),findj—i.

2+3x
19. 1Ff() = (22) , find £(0).
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ROLLE'S THEOREM
Q. Verify Rolle’s Theorem for the following functions:
F(x) = x?- 5x +6 in the interval [2, 3].
F(x) = x>~ 7x* + 16x — 12 in the interval [2, 3].
F(x) =x *on[-1, 1].
F(x) = cos 2x in [— g, %].
F(x) = (x-1) (x-2)?in [1, 2].
F(x) = sin x + cos xin [0, %]
Using Rolle’s Theorem, find the points on the curve y = x* x €[-2, 2], where the tangent is parallel to x — axis.
Verify Rolle’s theorem for the function f(x) = 1/xin [-1, 1].

m 5w

F(x) = sin x — cos x in the interval [Z 'T]'

© OoN o~ wWwhE

L aqgr aMegne/alue theorem

Q. Verify Lagrange’s mean value theorem for the following functions:
F(X) = x+ 1/x inthe interval 1< x < 3.

F(X) = x(x-2) on [1, 3].

F(X) = Vx2 — 4 inthe interval [2, 4].

F(x) = 2x%-10x + 29 in [2, 7].

Pw bR
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APPLICATIONS OF DERIVATIVE
At what point of the ellipse 16x° + 9y2 =400, does the ordinate decreases at the same rate at which the abscissa increases?
A particle moves along the curve 6y= x>+ 2. Find the points on the curve at which the y- coordinate is changing 8 times as fast
as x- coordinate.
The cost function of a firm is given by C = 4x*- x + 70. Find the marginal cost, when x= 3.
A balloon which always remains spherical is being inflated by pumping in gas at the rate of 900cm’®/sec. Find the rate at which
the radius of the balloon is increasing when the radius of the balloon is 15 cm.
The volume of a spherical balloon is increasing at the rate of 25 cm?®/sec. Find the rate of change of its surface area at the
instant when its radius is 5 cm.
The surface area of a spherical bubble is increasing at the rate of 2cm’/sec. Find the rate at which the volume of the bubble is
increasing at the instant if its radius is 6 cm.

INCREASING AND DECREASING FUNCTIONS
F(x)= sin x — cos x , 0<x<2m

P
F(x)—Ic;g(1+;<)-m.
F(x) =x"—12x"+ 36x + 17.
P
F(X) T 142’ 2 2
Prove that the following function is always increasing on R:  F(x) = x~ —6x"+ 12x — 16.

F(x) = 2x> = 9x*- 24x -5.

ou khwnNeE

TANGENTS AND NORMAL

Show that the curves 2x= yzand 2xy =k cut at right angles, if k’= 8.

At what point on the curve X+ yz— 2x — 4y + 1 =0 is the tangent parallel to y-axis?

Find the equation of the tangent to the curve X+ 3y = 3 which is parallel to the line y-4x+5= 0.
T

Find the equation of the tangent and normal to the curve x = 1- cos 6, y = 8- sin 8 at 0= T

Show that the curves xy= a’and X’ + y2= 2a’ touch each other.
For the equations of tangent and normal to the curvey = sin’xatx = %

Show that the curves x= y2 and xy = k cut at right angles, if 8k’ =1.
Find the equations of the tangent and the normal to the curve y =x’ + 4x + 1 t the point whose x- coordinate is 3.
Find the equations of the tangent to the curve y = x>+ 2x + 6 which are perpendicular to the line x+ 14y + 4 = 0.
. Find the equation of the tangent to the curve X+ 3y — 3 =0'which is parallel to the line y = 4x — 5.
. Show that x/a+ y/b + 1 touches the curve be™at the point where curve crosses y- axis.
. Find the equations of the tangent and normal to the curve 16x° +9y2 =144 at (x4, Y1), where x, = 2 and y,>0. Also, find the
point of intersection where both tangent and normal cut the x-axis.
. Find a point on the parabola f(x) = (x-3)%, where the tangent is parallel to the chord joining the points, (3, 0) and
(4,1).
14. Show that the area of the triangle formed by the tangent and the normal at the point (a, a) on the curve y2 (2a-x)
=x and the line x= 23, is 5a2/4 sg. units.

LN DU A WNRE

el i
N = O

[EEY
w

x\" y\" . . Xy .
15. Prove that curve (Z) + (;) =2 touches the straight line —+ = 2 at (a, b) for all values of n€ N at the point  (a, b).

16. Find the equation of tangent to the curve x = sin 3t, y = cos 2t, at t = %.

17. At what points will the tangent to the curvey = 2x> — 15x°+ 36x — 21 be parallel to x- axis? Also find the equations to the
tangents to the curve at these points.
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APPROXIMATION
Q. Using differentials, find the approximate value of :
1. V26
v0.37
1v0.82
(82)1/4
Q. Ify= x’+ 4 and x changes from 2 to 2.1, find the approximate change in y.

R

MAXIMA AND MINIMA

1. Arectangleisinscribed in a semicircle of radius r with one of its sides on the diameter of the semi- circle. Find the
dimensions of the rectangle, so that its area is maximum. Also find maximum area.

2. Arrightcircular cylinder is inscribed in a given cone. Show that the curved surface area of cylinder is maximum when
diameter of cylinder is equal to radius of base of cone.

3. An open tank with a square base and vertical sides is to be constructed from a metal sheet so as to hold a given quantity
of water. Show that the cost of the material will be the least when the depth of the tank is half of its width.

4. Show that the height of the right circular cylinder of maximum volume that can be inscribed in a given right circular cone
of height h is h/3.

5. Awindow isin the form of a rectangle surmounted by a semicircular opening. If the perimeter of window is 20m, find the
dimensions of the window so that the maximum possible light is admitted through the whole opening.

6. Find the largest possible area of a right angled triangle whose hypotenuse is 5 cm long.

7. Aclosed circular cylinder has a volume of 2156 cu. cm. What will be the radius of its base so that its total surface area is
minimum? (take  =22/7)

8. Show that the height of a cylinder of maximum volume that can be inscribed in a sphere of radius R is 2R/V/3.

9. An open box with a square base is to be made out of a given quantity of sheet of area a’. Show that the maximum
volume of the box is a*/6+/3.

10. Show that the volume of the greatest cylinder which can be inscribed in a cone of height h and semi vertical angle 30° is
%nhg.

11. Show that volume of greatest cylinder which can be inscribed in a cone of height h and semi vertical angle « is %nh3

2
tan“a.
12. A window is in the form of a rectangle above which there is 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 semicircleis  p/(m + 4)cm.

13. Show that the height h of a right circular cylinder of maximum total surface area, including the two ends that can be
1

inscribed in a sphere of radius ‘r’ is given by h®=2r’(1- 7 ).

14. Two sides of a triangle have lengths ‘a’ and ‘b’ and the angle between them is 8. What value of 8 will maximize the area
of the triangle? Find the maximum area of the triangle also.

15. 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 a box. What should be the side of the square to be cut off so that the volume of the box is

maximum? Also find the maximum volume.
. . . . .8
16. Prove that the volume of the largest cone that can be inscribed in a sphere of radius R is 7 of the volume of the sphere.

17. Show that a right circular cylinder which is open at the top and has a given surface area will have the greatest volume if
its height is equal to the radius of its base.

18. Show that the maximum volume of the cylinder which can be inscribed in a sphere for radius 5v/3 cm is 5007 cm®

10



19.

20.
21.

22.
23.

24,
25.

A wire of length 36 cm is cut into two pieces. One of the pieces is turned in the form of a square and the other in the
form of an equilateral triangle. Find the length of each piece so that the sum of the areas of the two be minimum.

Prove that the surface area of a solid cuboid, of square base and given volume, is minimum when it is a cube.

An open box with a square base is to be made out of a given iron sheet of area 27 sq. m. show that the maximum
volume of the box is 13.5 cu. m.

Show that the height of the cone of maximum volume that can be inscribed in a sphere of radius 12 cm is 16 cm.

Show that the right circular cone of least curved surface and given volume has an altitude equal to V2 times the radius
of the base.

Find the point on the curve y2= 4x which is nearest to the point (2, -8).

An open box, with a square base, is to be made out of a given quantity of metal sheet of area c’. Show that the maximum

volume of the box is ¢*/6v/3.

11



“6 THE GURUKUL INSTITUTE

PLOT 5C, 2ND FLOOR, GANAPATI COMPLEX, SEC-13, OPP. JAIPURIA
SCHOOL, VASUNDHARA, GHAZIABAD (U.P)
QUESTION PAPER-10

CLASS XII
MATHS
INDEFINITE INTEGRALS
X? 1+cot x
1. f1+X3 dx 17. fx+logi?ﬁ‘sin x)
f Zc.oszx 18.f 2x+1 dx
3 sin?x Vx2+4x+3
dx 1+cos x
3. f\/f+xdx 19. f 1—cos x
cosec 2x 1-sin 2x dx
4. fl—cotzx 20"[ x+cos?x
tanx sec?x dx
>. f 1—tan 2x 21 fx(x5+ 2)
6. [ 22. [ logitl + x2) dx
7 f x? p A 23 J-secz(log x)dx
) x2-2x+3 ’ x
8. Im x 24. [ sin 5x. sin 3x dx
2
9. [xcos™txdx 25.[de
x
1
X — _—
10. [ e* cosec x (1 — cotx) dx 26.fmdx
11. [(3cotx — 2tanx)? dx 27.f e®* cos bx dx
2
5 x“+4 dx
12. [VxZ +8x + 4 dx 29.f ——
o1 dx
13. [ xsin™'x dx 30.f ST
in~1
14. [ cos* x dx 31, [
dx (x+1)(x+log x)%dx
S e s 32.f .
4
16. [(1 + x)logx dx 33.fx1:(21x
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10

11

12

13.

14

15

16

17.

18

19

20

fd_x
V15—8xZ

fdx

1—sin x

f (sin™! x)zdx

x dx
=

J (xe*+1)(e* +log x)?dx
X

JxVxt =1 dx

X
el

dx
J 7=

f 1—sin x

_ 1-sin x
. Jtan 1\/7-0'"
1+sin x

[ _dx
Y Vx(1+x)

= 1—cos 2x
. [tan™! dx
1+cos 2x

2 2
R
. f\/de

[ __dx
") Vi6—2x—2x2

2x
e eren il

X

e
f —dx
V5—deX—eZ*

f sin 2x dx
" Y (1+4sin 2x)(2+sin x)

. [xtan™ x dx

[ 4
. 3x%46x+12

21.[ V4 —x2

22. f%
3. s

24. | Si;i(r;fa)
25.I% X

1 1
26. [ {logx "~ (log x)z}dx

27. [ xVx + x%dx

28. [

29. [

2

Tkt

1,2

Xtan " X

dx

(1+x*)e*dx

(x+1)?2

3x+5

30. [ s

2
31f@dx

13

dx

32. | 5=
fx3+x2+x+1

sinx

33.

34. [
35.

(1—cos x)(2—cos x)

sin (x—a)

sinffix+a)

X

dx

x4—x2+1

36. [ x% cot™ ' x dx

37. Gy 4

38. [

a?sin?x+b?cos?x

39. [

sin (x+b)

1

_mn
(x—1)(x+2)(x—3) g
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DEFINITE INTEGRALS

Q. Evaluate the following integrals:

1.

o ©

P L L L L L L L O

1 dx a |a—x
0 1+4x2 10. f—a a+x dx
1 2x /4 . .
Jo Timax 11. [, sin2xsin 3x dx
f”/z sin x—cos x dx 12 fn/Z cos 2x dx
0 1+sin x cos x "JO  (1+sin 2x)(2+sin x)
/2 . /2 1
f_n/z[smlxl — cos|x|]dx 13. oa X
1 1 2x w/2 .
J, tan (1_x2)dx 14. fn/4 cos 2x. logisin x) dx
/2 sin5x /2 .
| e o 15. [, *“sin2x logtan x dx.
2 (x=1\ /2 dx
fl ( x2 ) € e fO 1++/cotx
m xsin x T X
nx 17. | ———5——
fO 1+cos?x dx fO a?sin?x+b2cos?x
T ox T xtanx
X 18 [F—hianx
fO 1+sin xd e fO sec x cosec x

f_zlf(x)dx, When f(x) = |x + 1] + |x| + |x — 1].

Prove that : fol sin™? (1iiz)dx =T/, —log2.

Prove that: f_aa /%dx = am.

Prove that:foa fx)dx = foaf(a — x)dx and hence, prove thatfoﬂ/2
Prove that: fOnM logi{il + tan®) d6 = %log 2.

Show that fon/4 2tan3xdx = 1 —log 2.

Prove that: f:“ V1 — sin 2x dx =v2- 1.

Prove that: fol /de = %— 1.

. (/3 dx
Evaluate: fn/é W
/2

1/v2 _sin”?
Evaluate: fo N_(ls_";ﬁdx. Q. Evaluate: [,

sin x

I
NE

sin x+cos x

logifsin x)dx

14



“6 THE GURUKUL INSTITUTE

PLOT 5C, 2ND FLOOR, GANAPATI COMPLEX, SEC-13, OPP. JAIPURIA
SCHOOL, VASUNDHARA, GHAZIABAD (U.P)
QUESTION PAPER-12
CLASS XII
MATHS

APPLICATIONS OF THE INTEGRALS

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.

23.
24,

25.

Draw the rough sketch and find the area of the region bounded by two parabolas y2= 4x and x* = 4y by using method of
integration.
Sketch the common region common to the circle x2+y2= 16 and parabola x’= 6y. Also find the area of region using
integration.
Sketch the region common to the circle x*+y” = 25 and parabola y’ = 8. Also find the area of the region using
integration.
Sketch the region enclosed between the circle x2+y2 =1and x2+(y—1)2= 1. Also find the area of the region using
integration.
Sketch the region lying in the first quadrant and bounded by y= 9%’ x=0, y=1andy = 4. Find the area of the region
using integration.
Draw a rough sketch of the region {(x, y) : yZS 6ax, x2+y2S 16a’}. Also, find the area of the region sketched, using
method of integration.
Using integration, find the area of triangle ABC where Ais (2, 3), Bis (4, 7) and Ciis (6, 2).
Using integration, find the area of the region given below:
{(xy:0<y<x?+1,0<y<x+1,0<x<2}
Using integration, find the area of the region bounded by the curves y= x>+2, y =%, x=0and x=3.
Find the area of the given region given by: {(x, y): x? <y < |x| }.
Using integration, find the area of the region bounded by the line 2y + x=8, x- axis and the lines x= 2 and x= 4.
Calculate the area of the region bounded by the two parabolas y= x*and x = yz.
Find the area of the region included between the parabolasy = 3/4x2 and the line 3x — 2y + 2= 0.
Find the area of the region lying between the parabola y’= 4ax and x” = 4ay, where a>0.
Using integration, find the area of the triangle ABC, whose vertices have coordinates: A (2, 0), B (4, 5) and C (6, 3).
Find the area bounded by the circle x2+y2 =16 and the line y = x in the first quadrant.
Find the area of the region bounded by the curve x’= 4y and the line x =4y — 2.
Using integration, find the area of the region bounded by the line y = x and the circle x2+y2= 32.
Using integration, find the area of the region bounded by the parabolay = x”and the line Yy =X
Using integration, find the area of smaller region bounded by the ellipse z—j + 2’—2 =1 and the straight line E + Z—'= 1.
Find the area enclosed by the parabola y2 =x and the line y = x+2.
Using integration, find the area of the region in the first quadrant enclosed by the x- axis, the line x = v/3y and the circle
x2+y2= 4,
Find the area of the region bounded by y2= 4x, x=1, x= 4 and x- axis in the first quadrant.
Find the area of the region enclosed between the two circles :
X +y’ =1, (x-1)* +y’=1.
Find the area of the region bounded by the parabola y2= 4x and the circle 4x2+4y2= 9.
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DIFFERENTIAL EQUATIONS

Q. Solve the following differential equations:

1.

10.

11.

12.

13.

14.

15.

16.

17.

4y /1‘y2_

dx+ 1—x2_0'
2 d_y_ X

1+x )dx—e .

dy cos x.siny 0

dx cos y
xJ1—y%2dx +yv1l—x?2dy=0.

dy _
xo 2y = xcos Xx.

(1+x)(1+y?)dx + (1 + y)(1+A)dy = 0.

d . .
Cosxcosy%msmxsmy.

dy _ xe*logx+e”

dx X Cos y

d
(1+y?)(1+ log X)dx + x dy = 0, given that whenx=1,y =1. 26. 2=

(x + 2\/2)% =y, given that whenx=2,y=1.

(- 1)% + 2xy =

x2—

Cos x (1+ cos y)dx — siny(1 + sinx) dy = 0.

xj—i’ =y (logy —logx + 1).

(- yx)dy+ (y*+x’y*)dx = 0.

xz—z +y= x3, given thaty = 1, when x= 2.
dy 1

Y Zy=9y2
oY 2x“.

(1+e*)dy + (1 + y?)e* dx = 0, given that x=0, y=1.

QUESTION PAPER-13

CLASS XII
MATHS

18. (x -1)% =.2x%.

19. x%=y — x tan (%)
20. Z—z — 3y cotx = sin 2x, given thaty =2 when x=
21.ydy — (1 —x? —y®)xdx = 0.

22. log (%)= ax + by.

23. (y - xZ—D= a(y2 + Z—D.

24. (1+ xz)% +y=tan'x.

25. (1+ y*)dx=(tan"y - x) dy.

1—cosx

dx ~ 1+cos x’
27. (x3 + y3)dy — x*y dx = 0.
2. dy
28. cos “x dx+ y=tanx.
29. 2 4 2y = xe*
o .
30. 2L = oV tx 4 @¥x2.
dx
24y _ 2
31.x ol 2xy +y
32.xdy —y — 2x3.
33. z—z = ysin 2x, given that y(0) = 1.
&y _
34. (y+x) Loy X

16
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Q. Solve the following differential equations:

1. xZ—ay=x+1. 8.2x2 % — 2xy + y2 = 0;y(e)=e
dx dx

2. PYoenix>0 9. 2uydx + (x? + 2y?)dy = 0.

3. Z—z —ytanx = 2sinx. 10. Sin xj—z + cosx.y = cos x.sin? x

4. Z—z+ ycotx = 2cosx 11. (y* — x?)dy = 3xydx.

5. (3xy+yldx + (x? + xy)dy = 0. 12. 2 = logilix + 1)
d_y _ _ ) ) 2 — 2 2

6. x—=y Jx2 +y2. 13. (x* + xy)dy = (x* + y*)

7. (1+XZ)Z—§: —2xy = (x*+2)(x%? + 1).
Q. Form the differential equation of the family of curves represented by the equation (x+ a)’ - 2y2 =a’.

2 d
Q. Show that y = ae?* + be™ is a solution of:lx—i — d—z —2y=0.

Q. Form the differential equation of family of curves given by xy = Ae* + Be ™ + x2.

X[t dzy dy
Q. If y = e*(sinx + cosx), prove that 2 2 -t 2y = 0.

Q. Find the differential equation of the family of curves given by x? + y? = 2ax.

)
Q. Show that they = ae”™ + be™is a solution of the differential equation VY _oy=o.
dx? dx y

. . . 2 .. dzy dy 2
Q. Show that the differential equation of al parabolas y” = 4a (x- b) is given by Y2 + (E) = 0.
Q. Form the differential equation of the family of curves y=a sin (x + b), where a and b are arbitrary constants.

Q. Form the differential equation representing the family of curves y? — 2ay + x?= a’, where a is an arbitrary constant.

2
Q. Verify that y = A cos x — B sin x is a solution of the differential equation Zx—ﬁ +y=0.

17
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THREE-DIMENTIONAL GEOMETRY

10.

11.

12.

13.

14.
15.
16.

17.

18.

19.

20.

A(0, 6, -9), B(-3, -6, 3) and C(7, 4, -1) are three points. Find the equation of the line AB. If D is the foot of the
perpendicular drawn from point C to the line AB, find the coordinates of point D.
Find the vector equation of the plane passing through the intersection of planes: 7. (2 — 7] + 4k)=3 and 7.
(31 — 5f + 4k)+ 11 = 0 and passing through the point (-2, 1, 3).
Find the vector equation of a line passing through the point with positive vector (2f — 3 — 5k) and perpendicular to the
plane?. (61 — 3f + 5k)+2 =0.
Find the distance of the point (2, 3, 4) from the plane 3x + 2z + 5 = 0, measured parallel to the line
x+3 y—2 z

3 6 2°
Find the image of the point (1, 6, 3) in the Iine% = %1 = % .

The position vectors of the two points A and B are 37 + j + 2k and i — 2j — 4k respectively. Find the vector equation of
the plane passing through B and perpendicular to AB.

Find the vector equation of the line passing through the point A (2, -1, 1) and parallel to the line joining the points B(-1, 4,
1) and C(1, 2, 2). Also, find the Cartesian equation of the line.

Find the equation of the line passing through the point (1, 1, 1 ) and perpendicular to each of the following planes: x+2y +
3z=7and 2x-3y +4z=0.

The Cartesian equations of line are 6x- 2 = 3y+1 = 2z-2. Find (i) the direction ratios of the line and (ii) Cartesian and vector
equations of the line parallel to this line and passing through the point (2, 1, 1).

x+3 _ y-1 _ z+4

Find the foot of the perpendicular from the point (0, 2, 3) on the IineT > - Also find the length of the

perpendicular.
Find the shortest distance between two lines whose vector equations are
F=1-—1t)i+(—2)j+ @3- 2t)k And
F=(s+1)i+@2s—1)j— (2s+ Dk.
Find the Cartesian and vector equations of a line which passes through the point (-4, 2, -3) and is parallel to the line
2 _yH3 26
4 -2 3
The Cartesian equations of a line are 3x+1= 6y-2= 1-z. find the fixed point through which it passes, its direction ratios and
also its vector equation.
Find the equation of the plane passing through the points (0, -1, 0), (1, 1, 1) and (3, 3, 0).
Find the equation of the line passing through the point (-1, -1, 2) and perpendicular to the plane 3x +2y -3z =5.
Show that the line whose vector equation is 7 = (Zi -2+ 312) + A(i — j + 4k) is parallel to the plane

7. (1 + 5f + k)= 5. Also find the equation between them.
Find the length of the perpendicular drawn from the point (2, 3, 7) to the plane 3x-y —z = 7. Also find the coordinates of

the foot of the perpendicular.
Find the equation of the line through the point (-1, 2, 3) which is perpendicular to the Iinesg = % = % and %=¥ =
z—1

3
Prove that the equation of the plane making intercepts a, b and ¢ on the co-ordinate axes, is of the form

“r+I=1
Find the coordinates of the foot of the perpendicular drawn from the point A(1, 8, 4) to the line joining the points B(0, -1,
3)and C(2, -3, -1).

18



21.

22.

23.

24,

25.

26.

27.
28.

29.
30.

31

32.
33.

34,

35.
36.

37.
38.

Find the Cartesian as well as the vector equation of the planes passing through the intersection of the planes 7. (2f +
6/+12=0) and r.3/—;+4/£=0, which are at unit distance from the origin.

. -1 -2 -3 -4 -1 . . . . .
Show that the lines XT =22 =22 and == =X = zintersect. Also, find the point of intersection.

3 4 5 2
Find the perpendicular distance of the point (1, 0, 0) from the line xz;l = % = %.

Find the equation of the line passing through the point P(-1, 3, -2) and perpendicular to the Iines% = % = gand

x+2 _y—-1 _ z+1

-3 2 5°

Find the equation of the plane passing through the points P(1, -1, 2) and Q(2, -2, 2) and perpendicular to the plane 6x — 2y
+2z=9.

Find the vector and cartesian equation of the plane passing through the point (1, 2, 3) and perpendicular to the line with
direction ratios 2, 3, -4.

Find the equation of the plane passing through the points (0, -1, -1), (4, 5, 1) and (3, 9, 4).

Find the coordinates of the point where the line % = y3L2 = %
Find the image of the point (1, 2, 3) in the plane x+ 2y + 4z = 38.
Find the equation of the plane which is perpendicular to the plane 5x + 3y + 6z + 8= 0 and which contains the line of
intersection of the planesx + 2y +3z-4=0and 2x+y—z+5=0.

Find the shortest distance between the following lines :

meets the plane x+y +4z=6.

x—3 _ y—S_i x+1_y+1_ﬂ
1 -2 1 And7 _2—6_11' 4
Find the point on the line % = % = Z% at a distance 3v2 from the point (1, 2, 3).

Find the equation of the plane passing through the point (-1, -1, 2) and perpendicular to each of the following planes: 2x +
3y—3z=2and5x—-4y+z=6.

Find the equation of the plane passing through the points (3, 4, 1) and (0, 1, 0) and parallel to each of the following lines:
3 _y3_ 22

2 7 5
Find the length and the foot of the perpendicular drawn from the point (2, -1, 5) to the line ngl = % = %.

From the point P(1, 2, 4) a perpendicular is drawn on the plane 2x + y — 2z + 3= 0. Find the equation, the length and the
coordinates of the foot of the perpendicular.

Find the shortest distance between the lines 7= (2i- j- k) +A(31 — 5] + 2k) and 7 =(i+ 2j+ k) +u(i — j + k).

Find the vector equation of the plane through the intersection of the planes 7. (i +j+ I:t)= 6 and

7.(2i + 3j + 4k) = =5 at the point (1, 1, 1).
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LINEAR PROGRAMMING

1.

10.

11.

A producer has 30 and 17 units of labor and capital respectively, which he can use to produce two types of goods X and Y.
to produce one unit of X, 2 units of labor and 3 units of capital are required. Similarly 3 units of labor and 1 unit of capital
is required to produce one unit of Y. if X and Y are priced at Rs. 100 and Rs. 120 per unit respectively, how should the
producer use his resources to maximize the total revenue. Solve the problem graphically.

A firm manufactures two types of products A and B and sells them at a profit of Rs. 5 per unit of type B. Each product is
produced on two machines M, and M,. One unit of type A requires one minute of processing time on M; and two
minutes of processing time on M,, whereas one unit of type B requires one minute of processing time on M, and one
minute on M,. Machines M; each type of product should the firm produce a day in order to maximize the profit. Solve the
problem graphically.

A small firm manufactures items A and B. the total number of items A and B that it can manufacture in a day is at the
most 24. Item A takes 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 be Rs. 300 and one unit of item B be Rs. 160, how many of each type of item be
produced to maximize the profit? Solve the problem graphically.

A company uses 3 machines to manufacture and sell two types of shirts — half sleeves and full sleeves. Machines M;, M,,

and Mj; take 1 hour, 2 hours and 1% hours to make a half sleeve shirt is Re. 1. 00 and on a full sleeve shirt is Rs. 1. 50. No

machine can work more than 40 hours per week. How many shirts of each type should be made to maximize the
company’s profit? Solve the problem graphically.

A manufacturer’s produces two types of steel trunks. He has two machines A and B. the first type of trunk requires 3
hours on machine A and 3 hours on machine b. the second type requires 3 hours on machine A and 2 hours on machine
B. machine A and B can work at most 18 hours and 15 hours per day respectively. He earns a profit of Rs. 30 and Rs. 25
per trunk on the first type and second type respectively. How many trunks of each type must he make each day to make
maximum profit?

A company manufactures two types of toys A and B. how many toys of each type should the company manufacture in a
day to maximize the profit?

A farmer has a supply of chemical fertilizer of type | which contains 10% nitrogen and 6% phosphoric acid and type Il
fertilizer which contains 5% nitrogen and 10% phosphoric acid. After testing the soil conditions of a field, it is found that
atleast 14 kg of nitrogen and 14kg of phosphoric acid is required for a good crop. The fertilizer type | costs Rs. 2.00 per kg
and the type Il costs Rs. 3.00 per kg. how many kilograms of each fertilizer should be used to meet the requirement and
the cost be minimum?

Kelloggs is a new cereal formed of a mixture of bran and rice that contains at least 88 grams of protein and at least 36
milligrams of iron. Knowing that bran contains 80 grams of protein and 40 milligrams of iron per kilogram, and that rice
contains 100 grams of protein and 30 milligrams of iron per kilogram, find the minimum cost of producing this new cereal
if bran costs Rs. 5 per kilogram and rice costs Rs. 4 per kilogram.

A company manufacture two articles A and B. there are two departments through which these articles are processed: (i)
assembly and (ii) finishing departments. The maximum capacity of first department is 60 hours a week and that of the
other department is 48 hours a week. The product of each article A requires 4 hours n assembly and 2 hours in finishing
and that of each unit of B requires 2 hours in assembly and 4 hours in finishing. If the profit is Rs. 6 for each unit of Aand
Rs. 8 for each unit of B, find the number of units of A and B to be produced per week in order to have maximum profit.

A factory owner wants to purchase two types of machine, A and B, for his factory. The machine A requires an area of
1000m” and 12 skilled men for running it and its daily output is 50 units, whereas the machine B requires 1200 m’ area
and 8 skilled men and its daily output is 40 units. If an area of 7600 m? and 72 skilled men be available to operate the
machines, how many machines of each type should be bought to maximize the daily output?

If a young man rides his motorcycle at 25 km/hr, he had to spend Rs. 2 per km. on petrol. If he rides at a faster speed of
40 km/hr, the petrol cost increases at Rs. 5 per km. he has Rs. 100 to spend on petrol and wishes to find what is the
maximum distance he can travel in one hour. Express this as an LLP and solve it graphically.

20



12. Afactory owner purchases two types of machines, A and B for his factory. The requirements and the limitations for the

machines are as follows :

Machine Area occupied Labour force Daily output(in units)
A 1000m” 12 men 60
B 1200 m’ 8 men 40

He has maximum area of 9000 m” available, and 72 skilled laborers who can operate both the machines. How many

machines of each type should he buy to maximize the daily output?

13. Solve the following linear programming problem graphically:

Maximize Z = 60x + 15y
Subject to constraints
x+y <50

3x+y <90

x,y=0.
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PROBABLITY

1.

10.

11.

12.

13.

14.

15.

Two tailors A and B earn Rs. 150 and Rs. 200 per day respectively. A can stitch 6 shirts and 4 pants per day while B can
stitch 10 shirts and 4 pants per day. Form a linear programming problem to minimize the labor cost to produce at least 60
shirts and 32 pants.

Two balls are drawn at random from a bag containing 2 white, 3 red, 5 green and 4 black balls one by one without
replacement. Find the probability that both the balls are of different colors.

Two unbiased dice are thrown. Find the probability that the sum of the numbers obtained on the two dice is neither a
multiple of 2 nor a multiple of 3.

Two cards are drawn from a well shuffled pack of 52 cards without replacement. Find the probability that neither jack nor
a card of spade is drawn.

The probability that a student A can solve a question is 6/7 and that another student B solving question is %. Assuming
that two events “ A can solve the question” and “B can solve the question” are independent, find the probability that
only one of them solves the question.

A pair of dice is thrown 3 times. If getting a total of 10 is considered a success. Find the probability distribution of the
number of successes.

Find the probability that a leap year contains 53 Sundays.

Two cards are drawn from a well shuffled pack of 52 cards without replacement. What is the probability that one is red
qgueen and other is a king of black color?

A problem in mathematics is given to three students whose chances of solving it are 72, 1/3, 4. What is the probability
that the problem will be solved?

A bag contains 3 white and 5 black balls, and a second bag contains 5 white and 3 black balls. One ball is transferred from
first bag to the second bag and then a ball is drawn from the second bag. Find the probability that the ball drawn is white.
Three bags contain 7 white 8 red, 9 white 6 red and 5 white 7 red balls respectively. One ball at random is drawn from
each bag. Find the probability that all are of the same color.

Two cards are drawn at random from a well shuffled pack of 52 cards one after the other without replacement. Find the
probability that one of these is a queen and the other is a king of opposite color.

A bag contains 2 white and 4 black balls while another bag contains 6 white and 4 black balls. A bag is selected at random
and a ball is drawn. Find the probability that the ball drawn is of white color.

A and B appeared for an interview for two posts. Probability of A’s rejection is 2/5 and that of B’s selection is 4/7. Find the
probability that one of them is selected.

A company has two plants to manufacture scooters. Plant | manufactures 70% of the scooters and plant Il manufactures
30%. A plant I, 30% of the scooters are rated of standard quality and at plant I, 90% of the scooters are rated of standard
quality. A scooter is chosen at random and is found to be of standard quality. Find the probability that it has come from
plant Il.
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MATHEMATICS TEST

CLASS XII
SECTION A

1. If a square matrix of order 3 such that |adj A| = 64, find |A|.
2. If A, B, Care three non zero square matrices of same order, find the condition on A such that AB=AC = B = C.
3. Give an example of two non- zero 2 X 2 matrices A, B such that AB = 0.
4. Iff(1) =4; (1) = 2, find the value of the derivative of log f(e*) w.r.t x at the point x = 0.
5. Find a, for which f(x) = a(x + sin x ) + a is increasing.
6. Evaluate, fxl's[x] dx where [x] is the greatest integer function.

. . . . dy dy)?
7. Write the order and degree of the differential equation, y = x ™ +a /1 + (E) .

8. Ifa=i+; b =j+k © =k+1, finda unitvector in the direction of @ + b + &.

9. A fourdigit number is formed using the digits 1, 2, 3, 5 with no repetitions. Find the probability that the number is
divisible by 5.

10. The probability that an event happens in one trial of an experiment is 0.4. three independent trials of the experiment
are performed. Find the probability that the event happens at least once.

SECTION B

i -1 (1 -1 (52 -11
11. Find the value of 2 tan (5) + sec ( - )+ 2 tan 5"
12. IfA= [8 (1)], prove that (al + bA)* = a".1 + na™ 'bA, where I is a unit matrix of order 2 and n is a positive integer.

OR
a+b+2c a b
Using properties of determinant, prove that : c b+c+2a b =2(a + b + )3
c a c+a+2b

2
13. If x=asin ptandy = b cos pt, find the value of ZT}ZJ att=0.
14. Find the equations of tangents lines to the curve y = 4x3 — 3x + 5 which are perpendicular to the line 9y + x + 3 = 0.
15. Show that the function f(x) = |[x + 2| is continuous at every x € R but fails to be differentiable at x = -2.

2
x“+4
16. Evaluate: | ———
fx4+x2+16

/2 x+sin x
17. Evaluate: fo/ Trcos x

OR

X

Evaluate: [ —————dx.
V5—4eX 2%
18. Ifa’, F,? are the position vectors A, B, C of a AABC respectively. Find an expression for the area of AABC and hence
deduce the condition for the points A, B, C to be collinear.
OR
Show that the points A, B, C with position vectors 27 — j + k, i— 3j— 5k and 31 — 4j — 4k respectively, are the
vertices of a right triangle. Also, find the remaining angles of the triangle.
T X
19. Evaluate, fO mdx a, b>0.
2. — 2. . —
x =tanx sec*x ;y(0) = 1.
OR

d
20. Solve the differential equation, % + ysec

Solve the differential equation, 2xy + y? — 2x? Z—Z =0;y(1) = 2.
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21.

22.

23.

24.

25.

26.

27.

28.

29.

In a bolt factory machines, A, B and C manufacture respectively 25%, 35% and 40% of the total bolts. Of their output 5, 4
and 2 percent are respectively defective bolts. A bolt is drawn at random from the product.
(i) What is the probability that the bolt drawn is defective?
(ii) If the bolt s found to be defective, find the probability that it is a product of machine B.
Two dice are thrown simultaneously. Let X denotes the number of sixes, find the probability distribution of X. Also, find
the mean and variance of X, using the probability distribution table.
SECTION C

Let be a non- empty set. P(x) be its power set. Let ‘*’ be an operation defined on elements of P(x) by,
A*B=ANBVA,BEPX)
Then
Prove that * is a binary operation in P(X).
Is ¥ commutative?
Is * associative?
Find the identity element in P(X) w.r.t. *.
Find all the invertible elements of P(X).

- 0 o 0 T o

If o is anther binary operation defined on P(X) as A o B = A U B, then verify that o distributes itself over *.
OR

Consider f:R, — [—5, o) given by f(x) = 9x” + 6x — 5. Show that f is invertible. Find the inverse of f.
A window has the shape of a rectangle surmounted by an equilateral triangle. If he perimeter of the window is 12 m,
find the dimensions of the rectangle that will produce the largest area of the window.
Make a rough sketch of the region given below and find its area using integration :

{(x.y); y? < 4x,4x* + 4y%* < 9}
Every gram of wheat provides 0.1 gm of proteins and 0.25 gm of carbohydrates. The corresponding values for rice are
0.05 gm and 0.5 gm respectively. Wheat costs Rs. 4 per Kg and rice Rs. 6 per kg. The minimum daily requirements of
proteins and carbohydrates for an average child are 50 gms and 200 gms respectively. In what quantities should wheat
and rice be mixed in the daily diet to provide minimum daily requirements of proteins and carbohydrates at minimum
cost. Frame an L.P.P and solve it graphically.

1 -1 1
GivenA=12 1 —Sl,findA'landhenceso|vetheequations:
1 1 1
X+2y+z=4
X+y+z=0
X-3y+z=2

Find the equation of the plane containing the lines, # = i + j + A(i + 2f — k) and 7 = 1 + j + u(—i + j — 2k).
Find the distance of this plane from origin and also from the point (1, 1,1).
OR
Find the equation of the plane passing through the intersection of the planes, 2x +3y —z+1=0; x+y-2z+3 =0and
perpendicular to the plane 3x —y — 2z — 4 = 0. Also find the inclination of this plane with the xy plane.
Prove that the image of the point (3, -2, 1) in the planes 3x —y + 4z = 2 lies on the plane, x +y + z + 4.
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MATHS TEST XII
rf_3 i i -2 sndfl- (.3
Letf:R -{ 5} — R be a function deflred as f(x) = P find f~: Range of f> R { 5}.
Write the range of one branch of sin""x, other than the Principle Branch

If A= ( cosx  sin x)’ find x, 0< x<= when A + A’= I.
—sinx cosx 2

If B is a skew symmetric matrix, write whether the matrix (ABA’) is symmetric or skew symmetric.
On expanding by first row, the value of a third order determinant is a;; Aj1+ a1,A1, + 213 Ag3.. Write the expression
for its value on expanding by 2" column where A;; is the cofactor of element aj.

. 1+cotx
Write the value of, fm

3+5cos x]

Write the value of fon/z log [3+5 Sinx

Let @ and b be two vectors such that |d| = 3 and |F| = ? and @ X b is a unit vector. Then what is the angle

between @ and b ?
Write the value of £.(j X k) + j. (k Xi) + k. (f Xi).
For two non — zero vectors @ and b write when |Ez + B| = |a| +|F| holds.

SECTION —B
Show that the relation Rin the set A= {x|x € W,0 < x < 12|} given by R={(a, b) : (a-b) is multiple of 4} is an
equivalence relation. Also find the set of all elements related to 2.

OR

Let * be a binary operation defined on N X N, by (a, b) * (¢, d) = (a + ¢, b+ d). Show that * is commutative and associative.
Also find the identity element for * on N X N, if any.

tan (2L 1 (xH) 7
Solve for x : tan (x—z) + tan (x+2) = [x] < 1.
b+c c+a a+b
If a, b and c are real numbers,and |c+a a+b b+c|=0.
a+b b+c c+A
Show that eithera+ b+c=0o0ra=b=c.
Use Lagrange’s Mean Value Theorem to determine a point P on the curve y = vVx — 2, where the tangent is parallel to
the chord joining (2, 0) and (3,1).
Xy _ . dy
Ifx"+y’ =log a, find e

Use Lagrange’s Mean Value Theorem to determine a point P on the curve y = vx — 2, where the tangent is parallel to

the chord joining (2, 0) and (3, 1).
1

Evaluate : fmdx'

OR
stsi
Evaluate : [ 50X ox/2gy,
_ 1+cos x 0 1
If @ and b are unit vectors and 0 is the angle between them, then prove that cos 255 |& + b|.
OR

Ifd_l) and d_z) are the diagonals of a parallelogram with sides, @ and b find the area of a parallelogram in terms ofd—l)
and d_z) and hence find the area with d_f =1 + 2 + 3k and E =3i—2j+k.
Find the shortest distance between the lines, whose equations are
x—8 y+9 10—z x—15 58—-2y z=5
— == and = =—.
3 -16 -7 3 -16 -5
A bag contains 50 tickets numbered 1, 2, 3,.....,50 of which five are drawn at random and arranged in ascending order of
the number appearing on the tickets( x; < X, < X3< X4 < Xs). Find the probability that x; = 30.
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21. Show that the differential equation 2ye*Vdx + (y- 2xe¥)dy = 0 is a homogeneous and find its particular
solution giventhatx=0andy =1.
OR
Find the particular solution of the differential equation % + ycot x = 2x + x?% cotx, x # 0 given thaty=0
when x = %
22. Form the differential equation representing the family of ellipses having foci on x- axis and centre at origin.
SECTION C
23. Aletter is known to have come from either TATANAGAR or CALCUTTA. On the envelope just two consecutive
letters TA are visible. What is the probability that the letter has come from
(i) Tata nagar (ii) Calcutta.
OR
Find the probability distribution of the number of white balls drawn in a random draw of 3 balls without
replacement from a bag containing 4 white and 6 red balls. Also find the mean and variance of the distribution.
24. Find the distance of the point (3, 4, 5) from the plane x + y + z = 2 measured parallel to the line 2x =y = z.
25. Using integration, compute the area bounded by the linesx+ 2y =2,y-x=1and 2x +y =7.
Or

Find the ratio of the area into which curve y* = 6x divides the region bounded by x* + y* = 16.

tan ~1

26. Evaluate : fEHT)de.

27. A point on the hypotenuse of a right triangle is at a distance ‘a’ and ‘b’ from the sides of the triangle. Show
3/2

X

2 2
that the minimum length of the hypotenuse is [a3 + b3]

1 3 -2
28. Using elementary transformations, find the inverse of the matrix (—3 0 —5).

2 5 0
29. A furniture manufactures chairs and tables, each requiring the use of three machines A, B, C. production of

one chair requires 2 hours on machine A, 1 hour on machine B and 1 hour on machine C. Each table requires
1 hour each on machine A and B and 3 hours on machine C. the profit obtained by selling one chair is Rs. 30
while by selling one, the profit is Rs. 60. The total time available per week on machine A is 70 hours, on
machine B is 40 hours and on machine Cis 90 hours. How many chairs and tables should be made per week
so as to maximize profit? Formulate the problem as L.P.P and solve it graphically.
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TEST 3
Which of the following represents a function f : R = R ? Why?
a. y= X b. y2 =X

. — .1 . 4

Find the principal value of, sin~! sin ?n

A matrix has 6 elements. Write the possible orders of a matrix.
sinx cosx

cosx sSinx )
Find the abscissa for which, the tangent to the curve y = x” — 5 is parallel to the line y = -x+ 6.

Find the angle between@ and b, such that || = 2, |B| =v3andld Xxb1=3.

Find the direction ratios of the line 6x =1 =2x+3 =5 -z,

Evaluate, [ e°!°8 *\/xdx.

Find the position vector of the midpoint of the line segment, joining the points with position vectors i — 2] + k and—4k.

T
Evaluate, , when x = T

. If A'is matrix of order 3 X 2 and B is a matrix of order @ X 4, write the order of matrices AB and BA.

SECTION B

. Let L be the set of all the lines in a plane and R be the relation in L defined as R = {(l,, I,): |, is perpendicular to I,}. Show

that R is symmetric but neither reflexive nor transitive.
OR
Show that the unction f: N =N given by

1 .
f(x)={x+ ,lfx.ls Odd}is both one —one and onto.
x—1 ifxiseven
Show that, sin~! > — sin~! = = cos~! &,
5 1?)’ . 85
2 4 -1 . ,
IfA—(_1 0 2),B-<—1 2>,ﬁnd(AB).
2 1
OR
1 3 2111
Solve for xif,[1 x 1]|2 5 1f|2]|=0.
15 3 2llx

Examine the continuity for the function f(x) = [x — 5|.
Ify =sin™!(x?V1 — x2 + xV'1 — x%), then prove that Z_Z =
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