MOST IMPORTANT QUESTIONS (BOOK - 1)
XIl CBSE BOARD 2024- 25

Ch—1 RELATIONS & FUNCTIONS

Q1. Check whether the relation R defined on theset A={1, 2, 3,4,5,6}as R={(a, b) : b=a + 1} is reflexive,
symmetric or transitive.

2
Q2. Ify=f(x) = 1f7 , is the function one-one and onto provided f: R - R?

Q3. If f: R > R be the function defined by f(x) = 4x3 + 7, show that f(x) is bijection.

Q4.let A={x € Z:0<x<12}. Show thatthat R={(a, b):a, b € A, |a - b| is divisible by 4} is an
equivalence relation. Find the set of all elements related to 1. Also write the equivalence class.

x+1,if xisodd

. . is one —one and onto .
x—1,if xiseven

Q5. Show that f: N - N, given by f(x) = {

Q6. State the reason why the relation R = {(a, b) : a < b? } on the set R of real numbers is not reflexive.

Q7. Show that the relation R in the set N x N defined by (a, b)R(c, d) if a? + d>=b?+ c*V a,b,c,d EN, is an
equivalence relation.

Q8. Show that the relation S defined on set N x N by (a, b)S(c, d) if a+d = b + c is an equivalence
relation.

Q9. Let N denote the set of all natural numbers and R be the relation on N x N defined by (a, b)R(c, d) if
ad(b + c) = bc(a + d). Show that R is an equivalence relation.

X

Q10.Let A=R-{3}, B=R-{1}. Let f: A > B defined by f(x) = i Vx € A. Then show that f is bijective.

Q11. Let f: R - R be defined by
(i) flx) = x + | x]

(ii) f(x) = x +1. Determine whether or not f is onto.

Q12. Write the domain of the relation R defined on the set Z of integers as follows: (a, b)) ER © a? + b2 =
25.

Q13.Given a non — empty set X ,define the relation R in P(X) as follows :
ForA,B € P(X), (AB) ERiff Ac B .Prove that R is reflexive ,transitive and not symmetric.

Q14. Let N be the set of all natural numbers and R be a relation in N defined by R = {(a, b): ais a factor
of b}, then show that R is reflexive and transitive but not symmetric.

1,if x is rational
—1,if x is irrational

Find : (i) f (g) (i) f (V2) (iii) f (iv)f(2+3)

Q15. Show that the function f: R - R such that f(x) = { is many one and not onto.

Q16.Let S be the set of all real numbers and let R be a relationin S, defined by R={(a,b) :a< b ). Show
that R is reflexive and transitive but not symmetric.

Q17.Let R be the relation defined in the Set A={1,2,3,4,5,6,7 } by R={(a, b) : both aand b are either odd
or even ).Show that R is an equivalence relation .Hence ,find the elements of equivalence class [1].
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Q18.Determine whether the relation R defined on the set R of all real numbers as R={(a,b) : a,b € R and

a—b++/3 €S, where S in the set of all irrational numbers }, is reflexive ,symmetric and transitive .

Q19.Show that the functionfin A=R - {g} defined as f(x) = % is one - one and onto .

Q20.Prove that a functionf: [0, 0 ) > [ -5, o ) defined as f(x) = 4x?> + 4x — 5 is both one — one and onto .

Ch — 2 INVERSE TRIGONOMETRIC FUNCTIONS

7T

Q1. Evaluate: cos™ [cos (— ?)]

B \/1+x+\/1—x) T 1 ) 1
. 1 — = - 1 .
Q2. Prove that: tan (m_ i) = 320X ﬁs x <1

Q3. Find the domain and range of sin™* x.

a—x
a+x

Q4. write in the simplest form : tan™

Q5. Evaluate: cos {cos‘1 (_T‘/g) + %}

P £ 4.
Q6. Simplify :cos (5 cosx + Zsinx )
Q7. Find the value of sin™! (cos 43?”)

A/ 2_
Q8. Write the simplest form of tan™ [%]

Q9. Express in the simplest form:

cosx—sin x b4 T
tan'l[—_]' < x < =
cosx+sin x 4 4

Q10. Find the range of f(x) =sin™ x + tan™* x + sec™ x.
i -1 -1 130,
Q11. Find the value of tan (tan i )+cos (cos p )

) 5 3 63
Q12. Show that sin"? =+ cos1==tan1—.
13 5 16

Q13. What is the domain of the function defined by f(x) =sin?vx —1 .

Q14. Find the range of the function f(x) = tan x + % sin! x.

Q15. Find the value of cos™ (cos HT”)
Q16.Draw the graph of cos™ x ,where x € [ -1, 0] .Also ,write its range.
Q17.Find the value of tan’! [2 cos (2 sin™t {%}] .

Q18.Find the domain of y =sin 1 (x2-4).

Q19.Write in simplest form : tan™! (M) ,0<x<T.

cos x+sin x

Q20.Show that : cot (\/1+sinx ++V1-sin x) x (0 'E) .

=—-,XE€E
Vitsinx —V1=sin x 2’
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Ch — 3 MATRICES

1 3 2
QlIfA=]|2 0 —1], then show that A3-4 A% -3A+ 111 = O. Hence find AL
1 2 3
. . . _[2 1 0 5
Q2. Find matrices X and Y if 2X +Y = [1 3] and X-Y = [ _4 1
2 -1 -1 -8
Q3. Find matrix A such that | 1 0lA=|1 -=-2].
-3 4 9 22
Q4. If A is a square matrix such that A 2 =1, then find the simplified value of (A -1)3+ (A +1)3 -
2 0 1
Q5. 1fA=1|2 1 3|, find A>-54 + 4] and hence find a matrix X such that A>-54 + 4] + X = 0.
1 -1 0
2 4 -6
Q6. Express the matrix A=|7 3 5 |, as the sum of a symmetric and skew symmetric matrix.
1 -2 4

Q7. Show that the matrix BAB is symmetric or skew symmetric accordingly when A is symmetric or skew-
symmetric.

Q8. If A=diag [2 -1 3] and 6 = diag [3 0 -1], then find 4A + 2B.

0 1 =2

Q9. For what value of x, is the matrix [—1 0 3 ], a skew-symmetric matrix?
x —3 0

0 2y =z

Xy —Z], satisfies A= A1,

x |-y \z

Q10. Findx,yand z, if A=

Qi1 |fA=[‘C‘ bl and A2 =

d [18 31] then find the value of (ad —bc) . (Givenad —bc<0).

Q12.IfA= [_21 _21] and I is the identity matrix of order 2 ,then show that A2 = 4A - 31 .Hence find A%,

2 2 0 Y o M 1 ===
Q13.Find a matrix A such that 2A—-3B +5C=0, where B = 1 4] and C = 71 6 ]
. . _[2 3 _v_[6 5
Q14.Find the value of Xand Yif X+ Y = c 1] ,X=Y= 7 3] .
x®—4x x?1_[ -3
Q15.If [ 2 x3] = [—x ) 1] then find x .
Q16If[a+4 3b [2a+2 b+2],writethevalueofa—Zb.
a—8b

0 2bp -2
Ql7.Matrix A= 3 1 3 |is given to be symmetric ,find the values ofaand b .

3a 3 -1

Q18.Find the inverse of the matrix [_3

5 _23] .Hence ,find the matrix P satisfying the matrix equation P
-3 271_11 2
[ 5 —3] - [2 —1] '
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Q19.Find the matrix X , so that X [1 2 3] = [_27 _48 _9]

4 5 6 6

Q20.IfA = B :1] ,B= [Z _11] and (A +B)?=A?+B?, then find the valuesofaand b .

Ch —4 DETERMINANTS

Q1.Given A = [_24 _73], compute I~ and show that 2A1=9] — A4 .

Q2. If A is a skew — symmetric matrix of order 3, then prove that detA = 0.
Q3. If A is a square matrix satisfying A ‘A = I, write the value of |A]|.

Q4. If Ais a 3x3 matrix, |A| #0 |34|=k|A|, then write the value of k.

x+1

4 ) is singular matrix?

Q5.For what value of x, the given matrix A = (3 —sz

Q6. If A,B are square matrices of the same order, then prove that adj(AB) = (adjB)(adjA).

3 2 1

Q7.fA=|4 -1 2 ‘, then find A7 and hence solve the following system of equation:
7 3 =3

3x+4y+7z=14,

2x-y+3z=4,

x+2y-3z=0.

Q8. Find the equation of the line joining A(1, 3) and B(0, 0) using determinants and find the value of k if
D(k, 0) is a point such that area of AABD is 3 square units.

1 -2 3

Q.IfA=| 0 -1 4], find(4")™
-2 2 1
Q10.fA = [_21 _21] and I is the identity matrix of order 2, then show that A% = 44 - 31. Hence find A™.
-NIV-2 | H2
Q11. Find the adjoint of the matrix A= 2 1 —2[and hence show that A. (adj A)=|A4]| .
2===2— 1

M 1h=3
Q12.1fA=|0 2 5 |,then find the value of A for which A exists

1 1 3

Q13. If Aiis a square matrix of order 3 and | A1 =5 ,then find the value of | 2A’ | .

Q14. If A and B are square matrices of the same order 3 ,such that IAl =2 and AB = 2] , write the value of |
BI.

1 2 =2 3 -1 1
Ql15.IfA=|-1 3 0 ] andBl= [—15 6 —5] , find (AB)L.
0 -2 1 5 -2 2
1 2 =3
Ql16.IfA=|3 2 —2‘, then find A and use it solve the following system of equations :
2 -1 1
X+2y—-3z2=6,
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3x+2y—-2z=3
2X—-y+z=2

1 -1 217[-2 0 1
Ql17.Use product |0 2 =3|| 9 2 —3]tosolvethe system of equations :

3 -2 4 6 1 -2
Xx+3z=9,
-X+2y—2z=4,
2x—3y+4z=-3
Q18.If|§t% ;;21 =|41L _31|,thenwritethevalueofx.
1 2 1
Ql19.fA=]—-1 1 1‘, find A 1. Hence solve the system of equations:
1 -3 1
xX+2y+z=4,
-x+y+2z=0,
x-3y+z=4,
1 -1 O‘ [2 2 —4]
Q20.fA=|2 3 4|andB =|—4 2 —4|are square matrices, find A - B and hence solve the
0o 1 2 0 -1 5
system of equations:
xX-y=3,
2x+3y+4z=17
y+2z=7

Ch — 5 CONTINUITY AND DIFFERENTIABILITY

Q1. Find the value(s) of ' A’ , if the function continuous at x = 0.
F(x) = {Sm i Jif x #0
Jif x=0

1—sin3x

X
3cos2x '’

(
|

Q2. Find the values of p and g, for which f(x) = 4 p,if x =
|

N N
SEE

1 . T
is continuous at x = E .

q(1 smx)
(m—2x )2

><

)

s Iz
2

Q3. If y = (x) ©**+ ( cos x)"*, then find Z_z :

Q4.Differentiate tan!

(\/1+ x2 —1)
X

Q5. fVT— x2+/T— y2=a(x-y), prove that 5 =

Q6. Show that the function f(x) = |x - 3|, x € R, is continuous but not differentiable at x = 3.

Vi+kx —+V1-kx .
—if—-1<x<0
Q7. Find the value of k, for which f(x) = ;x+1 is continuous atx=0.
2x—1'if0 <x<1
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- dy log x
y = X=y —_——
Q8. If x¥ = e*~Y, then show that 2 - Dogtre)]?

2 2
Q9. If x =acos 6 + b sin 6 and y = a sinf - bcos 6 , then show that y? ZTZ and 37327 .
~ x+ex+ eX+...toco y _ vy
Q10.Ify=e , prove that = 1
Q11. Differentiate tan™ (\/}_’§> W.r.tx.
1+ x2

Ql2.lfy= Vax+b, prove thaty (32732') + (d—y)z =0.

dx
Q13.If x = yaten™ (O y=+/qcot™ (®  then show that xZ—i +y=0.

Q14.Differentiate sec™ (\/1_17) w.rtsin? (2x V1 — x2 ).

z a2y _( a \?
Q15.If (a + bx)ex = x then prove that X7 = ( ) .

a+bx
i _ . dz_y i x%+y?
Q16.Ifx=asint—bcost,y=acost+b sint,then prove that -5 = ( 53 )
|f 1_6;7;5436 ,whenx <0
Q17.Iff(x)=4 a,whenx =0 , and f is continuous at x = 0, find the value of a .
1 Vx
,whenx >0
k( 16+ Vx )=4
£ N dy -1
Q18.If x\/l + vy +y+V1+ x =0forx # y. Prove the following : mh feeE

Q19.Show that the function f(x) =Ix—11+1x+ 11, for all x € R, is not all differentiable at the points x = -1
andx=1.

2
Q20.Differentate x<°* + ;:Z—jll W.r.tx. x.

Ch — 6 APPLICATION OF DERIVATIVES

Q1. Show that the height of the cylinder of maximum volume that can be inscribed in a sphere of radius R

. 2R . :
is 5 Also, find the maximum volume.

Q2. Find the maximum and minimum values of f(x) =-|x-1| +5 for all x € R.

Q3. 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 material will be least when depth of the tank is half of
its width.

Q4. A ladder 13 m long is leaning against a vertical wall. The bottom of the ladder is dragged away from the
wall along the ground at the rate of 2 cm/sec. How fast is the height on the wall decreasing when the foot
of the ladder is 5 m away from the wall?

Q5.If the sum of lengths of the hypotenuse and a side of a right angled triangle is given ,then show that the
area of triangle is maximum ,when the angle between them is %
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Q6. Find the intervals in which the function F(x) = x: — x3-5x%2+24x+12is

(i) strictly increasing,
(i) strictly decreasing.

Q7. A tank with rectangular base and rectangular sides open at the top is to be constructed so that its
depth is 3 m and volume is 75 cm3 .If building of tank costs Rs. 100 per square metre for the base and Rs.
50 per square metre for the sides, find the cost of least expensive tank.

Q8. The sides of an equilateral triangle are increasing at the rate of 2 cm/sec. Find the rate at which the
area increases, when the side is 10 cm.

Q9. A man 16 m tall walks at the rate of 0.3 m/sec away from a street light that is 4 m above the ground .
At what rate is the to of his shadow moving ?At what rate is his shadow lengthening ?

Q10. How that semi-vertical angle of a cone of maximum volume and given slant height is cos (%)

Q11. If lengths of three sides of a trapezium other than base are equal to 10cm, then find the area of the
trapezium when it is maximum. Rate is the tip of his s

Q12. The side of an equilateral triangle is increasing at the rate of 2 cm/s. At what rate is its area increasing
when the side of the triangle is 20 cm?

Q13. x and y are the sides of two squares such that y = x - x 2. Find the rate of change of the area of
second square with respect to the area of first square.

Q14. A particle moves along the curve 3y = ax3 + 1 such that a point with x coordinate 1, y — coordinate is
changing twice as fast at x — coordinate .Find the value of a.

Q15. Find the maximum and minimum values of the function given by f(x) = 5 + sin 2x ..

Q16.The median of an equilateral triangle is increasing at the rate of 24/3 cm/s.Find the rate at which its
side is increasing .

Q17.The two equal sides of an isosceles triangle with fixed base b are decreasing at the rate of 3cm/sec
.How fast is the area decreasing when the two equal sides are equal to the base ?

Q18.0f all the closed right cylindrical cans of volume 128cm? ,find the dimensions of the can which has
minimum surface area .

Q19.A window is the form of a semi — circle with a rectangle on its diameter .The total perimeter of the
window is 10 m .Find the dimensions of the window to admit maximum light through the whole opening.

Q20.Find the point on the curve y? = 2x which is at minimum distance from the point (1,4).
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