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DELHI PUBLIC SCHOOL, JAMMU
SAMPLE QUESTIONS FOR PRE-BOARD EXAMINATION
(As per the pattern of CBSE Sample Paper)

(2019-20)
Sub: Mathematics Class: Xll

Show that the relation R in the set Z of integers given by R = {(a, b) : 2 divides a— b} is
an equivalence relation. Also find its all possible equivalence classes.

Check whether the relation R in R of real numbers defined by R = {(a, b) : a < b} is
reflexive, symmetric or transitive.

Show that the relation R defined by (a, b) R(c,d) & a+ b =Db + contheset N x N is an
equivalence relation.

F:R >R, g:R - given by f(x) = [x], g(x) = |x], then find (fog) (=) and (gof)().

n+1
2 'Nis odd

n ynis even
2

Show that the function f: N — N defined by f(x) IS not bijective.

Consider f: Ry — [-5, o) given by f(x) = 9x? + 6x — 5. Show that f is invertible with f(y)
— Jy+6-1

3

Discuss the commutativity and associativity of the binary operation * defined on Q by the
rulea*b=a-b+abforalla b, ceQ.

Let R* be the set of all positive reals. Define an operation ‘0’ on R*byaob= %, Vab

€ R" . Show that the operation ‘0’ is commutative as well as associative. Also find the
identity element and the inverse of a.

Find the value of Cos'l(cos 4?")

-1(V1+sin x+V1—sin x) _x ( E)
Prove that cot (\/1+sinx—\/1—sinx =X € 0'2

AfV1+x—1—x _T l -1 _i
Prove that tan (—mwm) =5 T5608T -5 <x<1

Prove that tan'% + tan_1% = %.

_12 . 1 E a1 5_6
Prove that cos = + sin = sinT —.
1x—1 _1x+1
Solve : tan ™=+ tan1X==Z
x—2 x+2 4



Q15. If A and B are symmetric matrices, determine whether AB — BA is symmetric or skew —
symmetric matrix.
1 3 5
Q16. Express [—6 8 3] asasum of symmetric and skew-symmetric matrices.
-4 6 5
0 1 2
Q17. Obtain the inverse of the matrix A=|1 2 3| using elementary operations.
3 1 1
Q18. There are three families A, B and C. The number of men, women and children in these
families are as under:
Men Women Children
Family A | 2 3 1
FamilyB | 2 1 3
Family C | 4 2 6
Daily expenses of men, women and children are Rs.200, Rs.150 and Rs.200 respectively.
Only men and women earn and children do not. Using matrix multiplication, calculate the
daily expenses of each family. What impact does more children in the family create on
the society ?
Q19. If Aisasquare matrix of order 3 x 3 such that |A| = 5, then find.|4A4]|
Q20. If Aisasquare matrix of order 3 x 3 such that |A| = 5, then find |adjA|.
x x? 14«3
Q21. Ifx,y,zaredifferentand |y y? 1+ y3| =0, then show that 1 +xyz = 0.
z z2 1+2°
X x° yz
Q22. Showthat |y y? zx|=(x—-vy)(y—2)(xy+yz+ zx).
z z¢ xy
a’>+1 ab ac
Q23. Provethat| gb b2 +1 bc |=1+a?+b%+c?
ac bc c*+1
X—y—2z 2x 2x
Q24. Prove that 2y y—z—x 2y =(x+y+2)>.
2z 2z Z—x—Yy
b+c c+a a+b
Q25. Iflc+a a+b b+c|=0,thenprovethata+b+c=00ora=b=c.
a+b b+c c+a
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Solve the system of equations by using matrix method :
2x+3y+3z=5
x—2y+z=-4
3x—y—2z=3

Solve the following system of equations by matrix method where x, y, z # 0.

2_343_10
X y z
T+24+i=10

y Z
Pol42o13
X vy z

1 -1 27[-2 0 1
Use the product [0 2 —-3|| 9 2 —3]tosolvethe system of equations
3 =2 4 6 1 -2

X-y+2z=1
2y—-3z=1
3X—-2y+4z=2

Two schools A and B want to award their selected students on the values of sincerity,
truthfulness and helpfulness. The school wants to award Rs.x each, Rs.z each for the
three respective values to 3, 2 and 1 students respectively with a total award money of
Rs.1600. School B wants to spend Rs.2300 to award its 4, 1 and 3 students on the
respective values(by giving the same award money to the three values as before). If the
total amount of award for one prize on each value is Rs.900, using matrices, find the
award money for each value. Apart from these three values, suggest one more value
which should be considered for award.

Show that the function f defined by f(x) = {";%:, x # 4 is continuous every where except

atx =4.
{1—cos 2x x £ 0
Determine the value of k for which the function f(x) = U 2k2 ~’ IS continuous at
k,x=0
x=0.
sin (a+1£x+sin x x<0

Determine the values of a, b and ¢ for which the function f(x) = x=0 IS

Vx+bx2—/x x>0

- 3

bx2

continuous at x = 0.
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Prove that the function f given by f(x) = |x — 1|,x € R is continuous at x = 1 but not
differentiable at x = 1.

Find Z—z, if y=(sinx)®"* + (sinx)se*,

Find Z—Z,if XY+ y< =2l

—v2
If\/l—x2+\/1—y2=a(x—y),thenshowthat3—i= ey

1—x2

Ify = sin(xvT —x — VxvVI — x%) and 0 < x < 1, then find 2,

dx

_ 1
(14x)2"

Ifxy1+y+yVl+x=0,for-1<x<1, provethat;i—iz

2
If cos y = xcos (a +y), with cos a # +1, prove that Z—z _ cos"(@ty)

sin a

Y — oXY dy — log x
If x*=e™, prove that — Triog 7"

Find the derivative of loge(sin x) w.r.t loge (cos x)
2
If x =a (cost + tsint)andy=a (sint—tcost), find jx—g.

If y = (tan~1x)?%, show that (x* + 1)? y, + 2x (X* + 1) y; = 2.

) L — 2 dly Ay 1
Ify=vx+1-+vx—1 provethat(x~1)—5+x— -1y =0

Verify Rolle®s Theorem for the function y = x* + 2 in the interval [-2, 2].

Use Lagrange™s Mean Value Theorem to determine a point on the curve y = vx — 2 at
the tangent is parallel to the chord joining the points (2,0) and (3,1).

A man 2metres high walks at a uniform speed of 5km/hr away from a lamp post 6 metre
high. Find the rate at which the length of his shadow increases.

A ladder 5m long is leaning against a wall. The bottom of the ladder is pulled along the
ground, away from the wall, at the rate of 2 m/s. How fast is the height on the wall
decreasing when the foot of the ladder is 4 m away from the wall.

Sand is pouring from a pipe at the rate of 12 cc/sec. The falling sand forms a cone on the
ground in such a way that the height of the cone is always one-sixth of the radius of the
base. How fast is the height of the sand-cone increasing when the height is 4 cm.

A particle moves along the curve y = §x3 + 1. Find the point on the curve at which y —
coordinate is changing twice as fast as x-coordinate.
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3
Prove that the function f(x) = % —x? + 9x,x € [1,2] is strictly increasing. Hence find
the minimum value of f(x).

Show that the line §+ % = 1 touches the curve y = be <« at the point where the curve
crosses the y-axis.

For the function f(x) = -2x® — 9x* — 12x + 1, find the intervals in which f(x) is i)
increasing i) decreasing.

Find the intervals in which f(x) = sin x — cos x, where 0 < x < 2m is increasing or
decreasing.

Find the equation of the tangent and normal to the curve y = sinx at the point G%)

Find the point on the curve y = 3x? — 12x + 6 at which the tangent is parallel to the x-axis.
Also find the equation of tangent at that point.

Find the points on the curve y = x® — 2x? — x at which the tangent lines are parallel to the
liney=3x-2.

Prove that the curves x = y? and xy = k cut at right angles if 8k* = 1.
Use differentials to approximate v/50.

Find the approximate change in the volume of a sphere of radius 10cm if there is an error
of 0.1 cm in measuring its radius.

Find the absolute maximum and minimum values of the function defined by  f(x) =
§x3 —3x2 + 5x + 8in[0, 4]

e*(1+x)

cos2(e*x) "

Evaluate: |

2
x“+1
.dx.
(x+1)2

Evaluate: [ e*

Evaluate: [ e* (w)

14cos x

. (3sin #—-2)cos 6
Evaluate: fS—cosz 0—4 sind

x+2

Evaluate: f m dx.

4
. x
Evaluate: fm .dx.

2x
dx

Evaluate: fm .
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i sin x
Evaluate: f(4+cosz et

(x2+1)(x2+2) dx.

Evaluate: [ 757

1
x(x*+16) " dx.

Evaluate: [

A point on the parabola y? = 18x at which the ordinate increase at twice the rate of the
abscissa is

a. (2, 6) b. (2, - 6) . (3—3) d. (32)

The rate of change of the volume of a sphere w.r.t its surface area, when the radius is 2
cm, is

a. 1l b.2 c.3 d. 4

If there is an error of k% in measuring the edge of a cube, then the percent error in
estimating its volume is

a. k b. 3k C. d. None

w =

A lamp of negligible height is placed on the ground #; away from a wall. A man £,m ,

tall is walking at a speed of f—(l) m/s from the lamp to the nearest point on the wall. When

he is midway between the lamp and the wall, the rate of change in the length of this
shadow on the wall is

5¢ 20 ¢ y
a. —sz/s b. —?Zm/s . —fm/s d. —?zm/s

A man is moving away from a tower 41.6 m high at a rate of 2 m/s. If the eye level of the
main is 1.6 m above the ground, then the rate at which the angle of elevation of the top of
the tower changes, when he is at a distance of 30 m from the foot of the lower, is

4 2 1
a. —arad/s b. —Erad/s C. —Erad/s d. None

The radius of a right circular cylinder increases at the rate of 0.1 cm./min and the height
decreases at the rate of 0.2 cm/min. The ratio of change of the volume of the cylinder, in
cm®min, when the radius is 2 cm and the height is 3 cm is

a.—2p b.—%” c.—%” d.z?”

If f(x) and g(x) are differentiable functions for 0 < x < 1 such that f(0) = 10, g(0) = 2,
f(1) = 2, g(1) = 4, then in the interval (0, 1)

a.f(x) =0 forall x b. f'(x) + 4g (x) = 0 for at least one x

c. f'(x) = 2g (x) for at most one x d. none of these
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A maximum point of 3x* - 2x3- 6x2+ 6x + 1in [0, 2] is

a.x=0 b.x=1 C. x:% d. does not exist
_(3x?2+ 12x—1, —1<x <2

Iff(x)"{37—x, 2<x <3 e

a. f(x) is increasing in [-1, 2] b. f(x) is continuous in [-1, 3]

c. f(x) is maximum at x = 2 d. all the above

Let f(x) = (1 + b?)x? + 2bx + 1 and m(b) is a minimum value of f(x). If b can

assume different values, then range of m(b) is equal to
a. [0, 1] b. (0, 1, 2] c. [1/2, 1] d. (0, 1]
If x be real then the minimum value of f(x) = 3**1 + 3-*+1 jg

a. 2 b. 6 c.2/3 d. 7/9

The least value of 2(:*=3)° +27

a. 2%7 b. 2 c.1l d. None of these

The value of the integral [~ (Tioxgz;

is

(@ 1 (b) O (o) 2 (d) none
The value of the integral fol cot™}(1 —x + x%)dx is

(@ m-log2 (b) g-logz (c) m+log2 (d) g+1og2

The area of the region bounded by y = | x-1 | and y=1 s

@@ 1 () 2 © 3 (d) none
The value of the integral fol m dx is
@ 3 ®) - © 1 4 V2
2 | cos | dx =
(a) 100 (b) 50 (o 0 (d) none
The value of f(0), so that the function f(x) = % is continuous at each point in its

domain is equal to:
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a. 2 b.1/3 c. 2/3 d.-1/3

30— 4
The value of f(0) so that the function f(x) = y x # 0 becomes continuous at x
=0 is:
a.= b. 2 c.t d. =

3 4 5 12
The function f(x) = 2= % » 2 0 jis continuous at x = 0 if (0) is:

1—sin x—cos x

a. 1 b.—1 c.V2 d.-v2

2_
If F(x) = S22 for x = 5 is continuous at x = 5, then the value of f(5) is
x2=7x+10

a.0 b.5 c. 10 d/ 25

Let f(x) = {Ix B 1|"gin (ﬁ)z : 11 then f(x) is continuous at x = 1 if m belongs to:

a. (0,1) b. [0, o) C.[1, ) d. None
(x3+x2-16 x+2°)vifx + 92

Let f(x) = { (X;{Z)z if x =2

. iIf f(x) is continuous for all x, then k is equal to:

a. 2 b.3 c.6 d. 7



