SAMPLE PAPER 1

Q1.

Q2.

Q3.

Q4.

Qs.

Q6.

Q7.

Q8.

SECTIONA

Let R ={(1,1)(2,2)(1,2)} be the relation on the set A ={1,2,3} then R is
(a) Reflexive only (b) Symmetric only () Transitive only (d) None

If k is scalar and A is a square matrix of order nxn, then | kA | .

@ k|A]" () kA () k"|A[ d K" A
.o . (5.
Value of sin™ sin (?j is
2 -F T » 4
@ -5 b © 3 @
Identify the function shown in the graph : 1
(@  sin"'x (®)  cos'x <__|
(c) sec” x (d) tan”' x :
| .
-1 3] 1 N
The point of discontinuity, if any, for the function f(x)= |x - 5| is:
1
(a) 5 (b) 5 (c) -5 (d) No point of discountinuity
If f(x)=logx,then f(x) is:
(a) always increasing on domain
(b) always decreasing on domain
(c) both increasing and decreasing on domain
(d)  neither increasing and decreasing on domain.
dr . ., .
— | sin” (sin2x) | i :
dx[ ( )] is equal to :
(a) ) (b) 1 () 2 (d)  None

The point which does not lie in the half plane 2x+3y—-15<0 is
@ (0,2) () (2.1) ) (35) @  (31)




Q9.

Q1o0.

QIl.

Q12.

Q13.

Ql4.

Let A and B two events such that P(A)=0.6,P(B)=0.2,and P(A/B)=0.5, then P(AUB)

is equal to
(a) 1/10 (b) 3/10 (c) 7/10 (d)  None

Value of tan (cos1 ;j

7 4
(@) @ (®) @ © 7 @ 7

The magnitude of the resultant of the vectors { + j+k, 27 — j+k and 3i +2j —k

@ 39 (b) 40 © i d a2

3 2 2
The degree of the differential equation (l + ﬂj = d i} 1S
dx dx

(@) 1 (b) 2 () 3 (d 4

Value of : Isinz x dx

1 ) 1 :
(a) E(x—sm2x)+c (b) E(x+sm2x)+c
© M52, @ l(x+5m2xj+c
2 2 2 2
If the direction cosines of a line are %,%,% then the value of £ is
(@ 14 ) E L © 3 @ 0
NE)
4
Q15. Solve: [|x=4]dx
0
@ 4 ®) 8 © 12 d 20

Q16.

Q17.

f(x)=x(x- 3)2 decreases for the values of x given by :

(a) I<x<3 (b) —o<x<1
©) 3<x <o (d) None of these

Ifa-b=8andb =2i + 6}'+3/€ then projection of a on b is

3 8 5

N ORI © 3 (@

@ =

2|~




Q18. If A={1,2,3},B={1,4,6,9} and R is a relation from A to B defined by 'x is greater than y'.
The range of R is

(@) {1469 (b {469 (© {1} (d)  None

(ASSERTION-REASON BASED QUESTIONS)

In the following questions, a statement of assertion (A) is followed by a statement of
Reason (R). Choose the correct answer out of the following choices.

(a) Both A and R are true and R is the correct explanation of A.

(b) Both A and R are true but R is not the correct explanation of A.

(c) A is true but R is false.

(d) A is false but R is true.

Q19. Assertion (A) : Given two sets A ={1,2,3},B={4,5} the number of injective

function from A to B is zero.

Reason (R): If n (A) >n (B) , then the number of injective functions from A to

B is zero.

Q20. Assertion (A): f (x) =sin’ x is increasing function on (O,n ) )

Reason (R) : A function y=y(x) issaid to be increasing on (a,b) if
f'(x)>0 Av‘xe(a,b)

SECTION B
-4
Q21. Find the valuesofxandy : 2 * oo + 3 = 706
7 y=3| |1 2] [1514

Q22 If y=(sinx)™ find ¥,
dx

sin x

dx

Q23. Evaluate : I T sinx

d
Q24. Solve the differential equations : d_i =l+x+y+xy.

Q25. Ifg=xi+2j— zkand b =3f — yj +% are two equal vectors, then write the value of x+y+z.




Q26.

Q27.

Q28.

Q29.

Q30.

Q31.

Q32.

Q33.

Q34.

Q3s.

Q36.

SECTIONC

.2
If xsin(a+y)+sinacos(a+y)=0, prove that sz
dx sina

A speaks truth in 75% and B in 80% of the cases. In what percentage of cases are they likely
to contradict each other in narrating the same incident ?

2
Evaluate : I [1-x" | dx
-2

OR

n/4 1+cotx
Evaluate : | log( j dx
“n/4 1—cotx

dy . .
Solve the differential equation : tany d*i =sin (X +y) + s (x —J/)

OR
Solve the differential equation : (x2 + xy) dy= (x2 + yz) dx

Solve the following Linear Programming problems graphically :
Maximise Z = 4x + y, Subject to the constraints::
x+ypy <50; 3x+ypy <90; x>0,y=20

If y =3cos(logx)+4sin(logx),, show that x°y, + xy, + y = 0.

SECTIOND

Find the area bounded by the curve y = |x =5, y=0, x=2and x=6
The given relation R is defined on the set of real number as a R b <>| a|< b. Find whether the
given relation is reflexive, symmetric and transitive.

x+3 y-1 z+4

Find the foot of the perpendicular from the point (0, 2, 3) on the line 5 3

Also, find the length of the perpendicular.

1 tan x

sin2x cos2x

IfAz{
—tan x

o |cos2x —sin2x
,showthat A'A™ =

SECTIONE

A cylindrical tank of fixed volume of 1447 m® is to be constructed with an open top to throw
all the garbage in an orphanage. The manager of the orphanage called a contractor for the




construction ensure that a tank to dispose off biodegradable waste can be constructed at a
minimum cost. '

(1) Find the cost of the least expensive tank that can be constructed if it costs Rs. 80 per sq. m
for base and Rs. 120 per sq. m for walls.
(i) Find the radius and height as well.

Q37. Read the following passage and the answer the questions given below.
Two motorcycles A and B are running at the speed more than theallowed speed on the roads

(1) Write the direction ratios of the lines 7 = A (f +2j— IQ) and

F:(3f+3j)+u(2f+]'+l€)

(ii)  Write apoint, through which the line 7 = (35 + 3}) +u (25 +j+k ) passes.

(111)  Find the shortest distance between the given lines. Check if the lines intersect each
other.
OR
(1i1) . Will the lines intersect each other? Find the point at which the motorcycles may collide

Q38. :Read the following passage and answer the questions given below.
In an office three employees Vinay, Sonia and Igbal process incoming copies of a certain form.
Vinay process 50% of the forms, Sonia processes 20% and Igbal the remaining 30% of the
forms. Vinay has an error rate of 0.06, Sonia has an error rate of 0.04 and Igbal has an error
rate of 0.03. Assume that A be the event of committing an error in processing the form and let

E,,E, and E,be the events that Vinay, Sonia and Igbal processed the form.

HICLSI @at X,




(1)
(ii)
(iii)

(iii)

Find the probability that Sonia processed the form and committed an error.
Find the probability that Vinay processed the form and committed an error.
The manager of the company wants to do a quality check. During inspection he selects a
form at random from the days output of processed forms. If the form selected at random
has an error, find the probability that the form is not processed by Vinay.

OR
Find the probability that Igbal processed the form and committed an error. Find the
total probability of committing an error in processing the form. Also, write the value of

> P(E, |A).




SAMPLE PAPER 2

Ql.

Q2.

Q3.

Q4.

Qs.

Qeé.

Q7.

SECTION A

If R ={(1,1),(2,2),(3.3).(4.a)} be the identity relation on set A= {1, 2,3, 4} then the value

of a be
(@) a=1 b))  a=2 )  a=3 d)  a=4
The matrices 2x+y 3x = 76 if
Sx—y Ty—4x 7 13
(a) x=2,y=5 (b) x=3,py=1
() x=2,y=3 (d x=3,y=2
If A is a square matrix of order 3, A'| = -3, then |AA'| =
a 9 b -9 (c) 3 d -3

The domain of f(x)=sin"'3x is

1
(a) [0’3} ® . 33 ©

4_ 2
The function f(x)= ) al T is:

(a) discontinuous at only one point

(b) discontinuous at exactly two points
(c) discontinuous at exactly three points
(d) None of these

Exponential function f (x)=e"is

(a) always increasing
() both increasing and decreasing

If yzsin(x“‘), then % is
(a) x* cos(x") (b)
(c) x* cos(x" )logx (d)

[-11] (d)

(b) always decreasing
(d) neither increasing nor decreasing

x" cos(xx )(1 +log x)

None of these




Q8.

Qo.

Q1o0.

QIl.

QI12.

Q13.

Ql4.

Q1s.

The feasible region, for the constrains x > 0,x+ y <5 andx—y <5 issituated in

(a) Iand II quadrant (b) II and III quadrant
() Iand IV quadrant (d) L, IL, IIT and IV quadrant
3 1 1 ==y
If P(A)=2,P(B)=—,P(ANB)=—, then P(A/B) is
8 2 4
5 3
(a) = (b) = () - (d)  None
6 5
y
Identify the function shown in the graph :
(@  sin"'x (®)  cosec™' x
() sec'x (d)  tan”'x P

e

ABCD is a rhombus, whose diagonals intersect at E. Then, EA + EB+EC+ED equals to :
(@ 0 (b)  AD (¢©) " 2BC (d  2AD

dx dx
(a) 1 (b) 2 (c) 3 (d) Not defined

d’ dy’Y d’
The order of the differential equation _J; +3 (_yj =2 log (d_);] 1S :

Value of I cos 2xcos 4x dx

1 [sin6 in 2
(a) 5{81116 'Y sz x}+c (b) %{sin6x+sin 2x} +c
(c) l{sin 6x —sin 2x}+c (d) 1)sm 6x+31n2x +c
> 21 6 2

The angle between the lines x+1:y—2:z+3 and lex _y+2 3-z

2 5 4 1 2 -3
|8 | 18 | 81 cos!| 28 ‘
(a) cos 70 ‘ (b)  cos Nl (©) T (d) J70

n/2

sin’ x
Solve J. dx
0 sin® x + cos*x




T T
@ =  ® 3 © 0 @

Q16. The sides of an equilateral triangle are increasing at the rate of 2 cm/sec. The rate at which the
area increases, when side is 10 cm is :

10
@  10em*/s (b))  Bem®/s (©)  103em’/s (d) ?cmz/s

Q17. The value of A such that the vectors g =2; + ] +kand b =7+ 27+ 3j are orthogonal is :

3 X

@ 0 b 1 © 3 @ -3
Q18. The range of real valued function f(x)= " X 5
X

(@ R (b)  [0,x) (c) (0,1) @  [o.1)

(ASSERTION-REASON BASED QUESTIONS)
In the following questions, a statement of assertion (A) is followed by a statement of
Reason (R). Choose the correct answer out of the following choices.
(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.
(c) Ais true but R is false.

(d) A is false but R is true.
f 2x+1
Q19. Assertion (A) : A function f:R~{5} - R—{2} definedas f(x)= 5

bijective.

Reason (R) ¢ A function f:A — B is said to be surjective if %+ ye B,3xe A
such that f'(x) ="

Q20.-. Assertion (A) : The stationary point for f (x) =x"existsat x=e.

Reason (R) : For a function y = f(x) , the point x = g where f'(x) =0 is

called stationary point

SECTIONB

2 3 2 -2
Q21. Finanninf2X+3Y=L 0}and3X+2Y=L1 5}

Q22.  Differentiation j =cos™ (1 - 22“1) W.I.tXx




Q23.

Q24.

Q25.

Q26.

Q27.

Q28.

Q29.

Q30.

Q31.

Q32.

Q33.

Q34.

Evaluate : J. cos’ x dx

d x+y —Xx+y
Solve the differential equations : d_i =e" e

Find the unit vector in the direction of vector @ , where P and Q are the points (1, 2, 3) and

(4,5,6) respectively.

SECTIONC

d
Ifx\/1+y + yJ/1+x =0, prove that (1+x)2d—i+1=0.

A and B throw a coin alternately turn by turn.Whoever gets ‘head’ first wins. Find their respec
tive chances of winning if A starts.

2n

I X
. |Isinx|dx I L e

Solve : £| | OR Solve .‘([ /—x+m

: : . dy _ Xty =Xty
Solve the differential equations :Solve : E =e T +e

OR

o e e ()2,

Solve the differential equations : ¥ P y txsm M

Solve the following Linear Programming problems graphically :
Minimise Z = 3x +2y, Subject to the costraints:
x+y=28; 3x45y=15; x20,y20

If y= (sin‘l x)2 , prove that (l —x’ )y2 -xy,—2=0.

SECTIOND

Find the area of the region bounded by the following curves :
y=1+|x+1|;x=-2;x=3y=0

Test whether the relation R on Z defined R = {(a, b): | a—b | <5 } is reflexive, symmetric and

transitive.

Find the equations of the line passing through the point (2, 1, 3) and perpendicular to the

x-1 y-2 z-3 X y z
= = and —==

lines = 2 3 23 2 5




. 2 1 4 2
Q35. Solvethesystemoftheequat1ons:—+i+—O:4,——E+§:1,§+2——0:2.
X y z X z X y z
SECTIONE

Q36. The flight path of two airplanes in a flight simulator game are shown here. The coordinates of
the airports P(-2,1,3) and Q(3,4,-1) are given .Airplane 1 flies directly from P to Q
Airplane 2 has a layover at R and then flies to Q.The path of Airplane -2 from P to R can be
represented by the vector 5i + j — 2k

(1) Find the vector that represents the flight path of Airplane 1.
(i1) Find the vector representing the path of Airplane 2 from R to Q.
(ii1) Find the angle between the flight paths of Airplane 1 and Airplane 2 just after take off?

OR

(ii1) Consider that Airplane- 1 started the flight with a full fuel tank. Find the position vector
of the point where one third of the fuel runs out if the entire fuel is required for the flight.

Q37. Read the following passage and the answer the questions given below.
Manjit wants to donatea rectangular plot of land for a school in his village.When he was asked
to give dimensions of the plot, he told that :
* If its length is decreased by 50 m and breadth is increased by 50 m, then its area
will remain same,
* If length 1s decreased by 10 m and breadth is decreased by 20 m, then its area will decrease

by 5300 m’ . FOTAT TRTTTTY
LNl S et
':"'"-'.!‘_’-."I*{‘..‘L:’."‘

L Wy

(1) Assume that the length and breadth of the land be x and y (in metres) respectively. Find
the equations in terms of x and y.

(i)  Using matrices, represent the linear equations obtained above in (i).

(iii)  Using matrices, determine the dimensions of the land (in metres). Also write the area of
the rectangular plot of land (in square metres).




OR
(iii)  Suppose that, Manjit gave the information about his plot in the following manner :
If its length is decreased by 50 m and breadth is increased by 50 m, then its area will
remain the same, but if length is decreased by 20 m and breadth is decreased by 10 m,

then its area will be decreased by 4800 m” . In this situation, what will be dimensions
of the plot? Assume that the length and breadth of the land be x and y (in metres) re
spectively. Use matrices.

Q38. Read the following passage and answer the questions given below.
A mobile company in a town has 500 subscribers on its list and collects fixed charges of 300/
- per subscriber per year. The company proposes to increase the annual subscription and it is
believed that for every increase of Rs1/-, one subscriber will discontinue the service of this

company.
O. o, V.9 |
AL 6" 69 ®
I.fi = LN
— L —
o wl =
(1) If the mobile company increases Rs x/-, then obtain the function R(x) , which represents

the earning of the company. Also, find R "(x) .
(i1)  What increase will bring maximum earning for the company? Use second derivative
test.




SAMPLE PAPER 3

Ql.

Q2.

Q3.

Q4.

Qs.

Q6.

Q7.

Q8.

SECTION A

IfA= {a, b, c} then the number of relations on A are

(a) 64 (b) 128 () 256 (d 512
If the matrix A is both symmetric and skew symmetric then A is a
(a) diagonal matrix (b) zero matrix
() unit matrix (d) square matrix
-1 2
If matrix 4 p is singular, then value of p.
(a) 4 b 2 () -8 @ 1

The domain of f'(x)=cos™ 5x is

11
@ [55] ® [05] (o [-] @ [‘g’g}

The function f(x)= [x], where [x] denotes the greatest integer function, is continuous at :
(a) 4 (b) -2 (©) 1 d 1.5

T
Which of the following function is decreasing on (O’E] :

(a) sin 2x (b) cos3x (c) tan x (d) CcoS2x

Identify the function shown in the graph :

(a) tan”' x (b)  sec'x J 1
(c) cos ' x (d) sin”' x

Which of the following statements is correct ?

(a) Every LPP has at least one optimal solution

(b) Every LPP has a unique optimal solution

() If an LPP has two optimal solutions, then it has infinitely many solution
(d) None of these




Q9.

Q10.

QIl.

QI12.

Q13.

Ql4.

Q1s.

Q16.

Q17.

A bag contains 5 red and 3 blue balls. If 3 balls are drawn at random without
replacement, then the probability of getting exactly one red ball is

45 135 15
a — b - c - d None
@ 196 ®) 392 © 56 @
The value of sin™' (cos (%D is

Sl by - n P
(a) 5 (b) 5 (c) 10 (d) 10

If 2/ —3j+4k and ai + 6] — 8k are collinear the the value of ‘a’ is

(@) -2 (b) -3 () -4 (d -5
. ) . . dy ? dx
Write the degree of the differential equation 1+| — | =x.—.
dx dy
(@) 1 (b)y 2 () 3 (d 4
Solve : J‘ 1 dx
Vx+3—/x+2

@ ey e Jre ) )" (02 Jre

32 32 3 32 32
(©) %[(x+3)/ +(x+2)ee (@ 5[(x+3)/ ~(x+2)" +e

The cartesian equation ofa line 1s 2x +1=3y -2 =4z +35, the direction ratio of the

line defined by
(a) 2:445 (b) 2:3:4 (o) 3:4:6 (d 6:4:3
/2

Solve : Jlogtanx dx
0

T T
a 0 b 1 C — d —

(a) (b) (c) 2 (d) 5

The function x* —4x, x € [0,4] attains minimum value at :

@ x=0 (® x=2 (© x=1 d)  x=4

The position vectors of the vertices P, Q and R of APQR are i +2j+ 4k, 3i + 6]+ 8k and

4f + ] +k respectively. Which of the following is the vector that represents the median PS ?




(a) %i+5j+5k (b) 20 +3]+—k
2::350 L d N,
© '/ (d) 2 20T

Q18. The domain of f(x)=+/9—x* is
(@) R-{£3} () (-3.3) (c) [-33] (@ R

(ASSERTION-REASON BASED QUESTIONS)
In the following questions, a statement of assertion (A) is followed by a statement of Reason (R).
Choose the correct answer out of the following choices.
(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.
(c) A is true but R is false.

(d) A is false but R is true.
-1 x<0
Q19. Assertion (A) : The signum function f:R — R given by f (x) =< 0 x=0 isone-one
I x>0

Reason (R) : A function f:A —B is said to be one-one if f(a)=/f(b) = a=b
a,beA

Q20. Assertion (A) : The minimum value of f(x) = 3| x+1 |+ S5is5

Reason (R) : For A function y = f(x) to be maximum/minimumin (a,b), it should have a

stationary point in interval ( a,b ) .

SECTION B
8 0 2 =2
Q21. IfA= 4 2 and B= 4 , then find the matrix X, such that 24 + 3.X=5B.
3 6 -5
@

Q22. If y=x" , find —-.

Q23. Evaluate: I xtan~' x dx

Q24. Solve the differential equations : 1+ x*dy +/1+ y°dx =0.




Q25.

Q26.

Q27.

Q28.

Q29.

Q30.

Q31.

Q32.

Q33.

Q34.

Q3s.

Find the value of x for which X(f + j +k ) is a unit vector. Also calculate the vector along

given vector having magnitude 7 units.

SECTIONC

If X\/l—y2 +y\/1—x2 zl,provethat %:_ ~

Rahul and Atul appear for an interview for two posts. The probabilities their selection are

1

1
3 and 5 respectively. Find the probability that only one of them will be selected.

n/2

. 1 1
Solve : J |cosx—sinx|[dx QR  Solve: J log(;—lj dx
0 0

Let a relation R on R be defined as R ={(a,b):1+ab > 0;a;b € R} . Show that R is reflexive,
symmetric but not transitive .

Solve the linear programming probelm graphically :
Minimise Z =4x+y

Subject to the constraints : x+y <50 , 3x+ <90, x>0,y>0.

d’y 1 T
If x=a(l-cosO),y=a(0 +sin0 ), that : =—— at 0 =—,
x=a( ).y=a( ), prove tha P i 5

SECTIOND

Find the area bounded by y=3—|x—1 ,y=0,x=-2and x=2

Solve the differential equations : (x2 - yﬁ) dy + (y2 +x7 yz) dx=0.

OR
Solve the differential equations : (x2 - yz) dx+2xy dy=0.

Find the direction cosines of the two lines which are connected by the relations /—5m+3n=0
and 70 +5m* =3n* =0

I -1 1
If A=|2 1 -3|, find A" and hence solve the system of linear equations.
I 1 1

x+2y+z=4, —-x+y+z=0, x=3y+z=2




SECTIONE

Q36. Read the following passage and answer the questions given below.
Rahul went to a nearby market for shopping of some readymade garments. The probability that
Rahul will buy a shirt is 0.2, the probability that he will buy a trouser is 0.3, and the probabil
ity that he will buy a shirt given that he buys a trouser is 0.4.

(1) Find the probability that Rahul will buy both a shirt and a trouser.
(i)  Find the probability that Rahul will buy a trouser given that he buys a shirt.

Q37. Three schools DPS, CVC and KVS decided to organize a fair for ¢ollecting money for helping
the flood victims. They sold handmade fans, mats and plates from recycled material at a cost of
Rs 25, Rs. 100 and Rs 50 each respectively. The numbers of articles sold are given as
Based on the information given above, answer the following questions :

School / Articles DPS CvC KVS
Handmade fans 40 25 30
Mats 50 40 50
Plates 20 30 40

(1) What is the total money (in Rupees) collected by the school DPS ?

(11) . "What is the total amount of money collected by all three schools DPS, CVC and KVS ?

(iii)  Ifthe number of handmade fans and plates are interchanged for all the schools, then
what is the total money collected by all schools ?

Q38. An open box is to be made out of a piece of a cardboard measuring 24 cm x 24 cm , by cutting
of equal squares of x cm from the corners and turning up the sides.
(1) What is the volume of the box in terms of x ?
(i1)  Find the rate of change of volume with respect to x
(ii1)  What will be the value of x for maximum volume.




SAMPLE PAPER 4

Ql.

Q2.

Q3.

Q4.

Qs.

Q6.

Q7.

Q8.

SCETION A
Which of the following can’t be a function ?

@ R={(12) (23)(435)] ) R={(12) (46)(0,7)]
© R={(12) (46)(L5) 29} @) R={(0,1) (1,2)(2,3)}
_ lifi=j .
If matrix A = [ai/] where g, = { _ 7 ,then A” is equal to
o2 0if i

(a) I (b) 3A () O (d) None of these

Given that A is a non-singular matrix of order 3, such that A>= 2A | then value of |2A| is :
(a) 4 (b) 8 (c) 64 (d) 16

The domain of f(x)=sin"' (1-5x) is
11 2
(a) [—g,g} ®  [-50] (0 [O,g} (d)  None

The value of the constant & so that the function f(x) is continuous at x = 0 where

1-cos4x

= x#0
=18 T [,

k , x=0
(a) 1 (b) 0 (c) -1 (d)  None of these

¥
Identify the function shown in the graph :
(@) sin'x (b)  cos'x
©)4 scels (@ tan'x S -
d —_'____ﬂé_ -

If y=tan™ Ja+x ,then 2 s

1-ax dx

1 1 2 1

@ T ®  L+x) © Ge(+x) @D 2 (1+x)

The corner points of the feasible region determined by the system of linear constraints are

(0,10),(5,5),(15,15),(0,20) .Let Z = px+qy, where p,q >0. Condition on p an g so that




Q9.

Q1o0.

QIl.

QI12.

Q13.

Ql4.

Q15

Q1e.

Q17.

the maximum of Z occurs at the points (1 51 5) and (O, 20) both, is

(@ pr=q (b)) p=2q () q=2p (d  g=3p
If the projection of Ai + ] + 4k on 2i +6) + 3k is 4 units, then the value of ), is equal to :
(a) 3 ® 5 (I (d -9
If cosec L =sec™ < then sin”' X +sin' 2 is equal to
X v a a
b o z & 0
@ = ® - © 5 (d)
Given two independent events A and B such that P (A)=0.3, P (B)=0.6 and P(A'nB')is:
(a 09 (b) 0.18 (c) 0.28 (d 0.1
d2 d 1/3
Write the degree of the differential equation —); ++/x = (—yj .
dx dx
(@) 1 (b) 2 () 3 (d 4
sin(x—a
Value of IM dx
sin x
(a) xsina —sinalog|sin x|+c (b) xcosa —sinalog|sinx|+c
() xcosa +sinalog|sin x|+c (d) xsina +sinalog|sin x|+ c

Cartesian equation of the linerepresented by 7 =27 + j—4k + A ( i—j— IQ) is:

x=2 y+liz+4 x=2 y-1 z+4

@) C oo oo ® Coo o
x=24y+1 z-4 x=2 y-1 z+4
© S RO R
Solve : Iex x—lde
(x+1)
S S — I
(@) AL ® Tt © maptt @
For all real values of x, increasing function is :
1
@ S)=— ) Sx)=x @ Sx)=x @ S(x)=x

If A,B,C,D are the points with position vectors 7 + j—k, 2i — j+3k,2i =3k and 3{ =2+

respectively, then the projection of AB on CD is

@ Jz2o ® 2 © 3 @ V21




.2 _ .
Q18. If cos(sm 1§+cos 1)c):O, then x is equal to

1 2
@ s ® T  © 0 @ 1

(ASSERTION-REASON BASED QUESTIONS)
In the following questions, a statement of assertion (A) is followed by a statement of
Reason (R). Choose the correct answer out of the following choices.
(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.
(c) Ais true but R is false.
(d) A'is false but R is true.

Q19. Assertion (A) : The modulus function f: Z—{O} — N given by f(x) =| X | is surjective

Reason (R): A function f:A — B is said to be surjective when for every elements of set B
there exists a pre-images in set A.

Q20. Assertion (A) : The maximum value of f (x) =sinx+cosx is 1

Reason (R) : The maximum value of sin x is 1

SECTION B

3 -2 10
Q21. IfA= 4 _9 and [ = 0 1 , find kif A> = kA - 21

d
Q22. Find d—); at 0 =% if x=a(0+sin6),y=a(l-cos0)

Q23. < Evaluate I e” sin x dx

Q24. Solve: sec’ xtan y dx+sec’ ytanx dy =0

Q25. 1fd=31-2j+k and b =2 ~4j -3k, find |a-25 .
SECTION C

Q26. If x"y" = (x+y)m+n , prove that le—y pa

X X




Q27.

Q28.

Q29.

Q30.

Q31.

Q32.

Q33.

Q34.

Q3s.

A, B and C throw a die turn by turn starting with A.Whoever throws ‘six’ first wins. Find their
respective chances of winning.

n/4

Solve : I log(l+tanx) dx QR

0 0

T xtanx
I dx

tanx +secx

Solve the differential equation : (ey +1) cosx dx+e’ sinx dy=0
OR

X

) dy=0
Y

Solve the differential equation :(Hey] dx + ¢ (

Solve the following Linear Programming problems graphically :
Minimise Z =200 x + 500 y, Subject to the constraints
x+ 2y>10; 3x+4y <24; x2>0,y=>0;

d’y 1(dy ? y
= . —_ | — —_——= 0_
y=Xx" prove that : oy ( dxj ;

OR

If (x — a)® + (y — b)* = &, for some x > 0, prove that : is a constant independent of

a and b.

SECTION D
Find the area bounded by the curve y* = 4ax and the lines y = 24 and y- axis.

Prove that relation R on Z defined by (@, b) € R <> a—b is divisible by 5, is an equivalence
relation on Z.

Find the image of the point (1, 6, 3) in the line % =5 =

Solve the system of equations by matrix method.
3x-2y+3z=8, 2x+y—-z=1, 4x-3y+2z=4




SECTIONE

Q36. Read the following passage and answer the questions given below.
A tank, as shown in the figure below, formed using a combination of a cylinder and a cone,
offers better drainage as compared to a flat bottomed tank. A tap is connected to such a tank
whose conical part is full of water. Water is dripping out from a tap at the bottom at the uni -

form rate of 2 c¢m® /s. The semi-vertical angle of the conical tank is 45°.

(1) Find the volume of water in the tank in terms of its radius 7.

(ii)  Find rate of change of radius at an instantwhen » =22 cm.

(ii1))  Find the rate at which the wet surface of the conical tank is decreasing at an instant

when radius 7 =2+/2 cm.
OR
(111)  Find the rate of change of height ‘h’ at an instant when slant height is 4 cm.

Q37. The equation of motion of a missile are x = 3t, y = -4t, z =t, where the time ‘t’ is given
inseconds, and the distance is measured in kilometres.

Based on the above answer the following:
().  Atwhat distance will the rocket be from the starting point (0, 0, 0) in 5 seconds?

(i1).  Ifthe position of rocket at a certain instant of time is (5, -8, 10) , then what will be

theheight of the rocket from the ground? (The ground is considered as the xy — plane).




Q38. There are two antiaircraft guns, named as A and B. The probabilities that the shell fired from
them hits an airplane are 0.3 and 0.2 respectively. Both of them fired one shell at an airplane at
the same time.

(1) What is the probability that the shell fired from exactly one of them hit the plane?

(11)  Ifitis known that the shell fired from exactly one of them hit the plane, then what is the
probability that it was fired from B?




SAMPLE PAPER 5

Ql.

Q2.

Q3.

Q4.

Qs.

Qeé.

Q7.

SECTION A

Let n(A)=4 n (B) =3 the number of functions from A into B

(a) 9 (b) 27 (c) 81 (d) None
5 2
If the matrix A=|y 5 6 | is symmetric, the values of x”is:
7 6 x
a) 2 ®) 7 () 49 @ 128
2 A =3
IfA={0 2 5| then A" doesnot exists for
1 1 3
8
(a) A =2 )  A=-7
() A =-8 (d) None of these

. . 2n _ a4 .
If sin™' x +sin 1sz,then cos_‘x+cos” yisequal to:

R s 3 s =
@ o« b T © CI
sin x N 20
The function f(x)=< x €08 Y7 continuous at x = 0, then the value of £k is :
k , if x=0
(@ . 3 (b) 2 (c) 1 d 15
The minimum value of sin x +cosx is:
@ 2 b 2 (d)  None

The value of i(sinl X 4 cos™ fj is equal to :
dx 3

(a) 0 (b) % () 3 (d) None




Q8.

Q9.

Q1o0.

QIl.

QI12.

Q13.

Ql4.

Q15.

Q1e.

Q17.

In defining of an LPP, if m stands for the number of constraints and » for the number of variables
then which of the following is true ?
(a) m=n (b) m=n (c) m<n (d)  None

A card is picked at random from a pack of 52 playing cards.Given that the picked card is a queen
, the probability of this card to be a card of spade is

1 4 1 1
(@ = b — (c) — d =

3 13 4 2
If sin” x+sin” y+sin”' z = %, then the value of xy+ yz +zx is
(a) 1 (b) 3 () 2 (d 5
If (¥—a)-(X+d)=15 fora unit vector @ then | ¥ | is
(a) 2 units (b) 3units (c) 4 units (d) 5 units

S, 3/2
Write the degree of the differential equation |1+ day _4 a.
dx’ dx
(a) 3/2 by 2 (¢) 3 (d 6
Solve : jx+3 dx
x—1

(a) x+4log|x+1|+c (b) x—410g|x—1|+c
(c)  x+4loglx—1]+e (d)  4x—log| x—1|+c

If a line makes angles 90° and 60° respectively with x and y axes then the acute
anglemade by the line with z - axis is

(a) 30° (b) 45° (c) 60° d 75°

Solve : I| cosx |dx
0

(a 1 b 2 (c) d 0

1
2
The function f'(x)=2x"—-3x" —=12x+4 has:

(a) two points of local maximum (b) two points of local minimum
() one maxima and one minima (d) no maxima or minima

A

The value of f,(jx/é)+j‘,(ka)+l€.(ij) is




(@) 0 (b) -1 (c) 1 (d 3

Q18. If Aand B are independent events and P(AUB) =§, then P(A')XP(B') is

3

5 1 7
@ 3 (b) © 3 @ 3

(ASSERTION-REASON BASED QUESTIONS)
In the following questions, a statement of assertion (A) is followed by a statement of
Reason (R). Choose the correct answer out of the following choices.
(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.
(c) A is true but R is false.
(d) A is false but R is true.

Q19. Assertion (A) : The constant function f:R - R, f (x) =35 is injective.

Reason (R) : A function f: A — B is surtjective if every element of set B has a pre-image in
set A.

Q20. Assertion (A) : A function f (x) = tanx —x is an increasing function on its domain

Reason (R) : A function y = f (x)is said to be increasing on (a,b) if f'(x)>0 ¥ xe(a,b)

SECTION B
1 0 2] [1

Q21. If[I 1x]{0 2 1| |1]=0, findx.
2 1 0/ |1

dy  cosx

Q22. If y:\/sinx+\/sinx+\/sinx+....to o, prove that ~ == 2y-1

1

[
Q23. Evaluate: [ eyl

dy -
. s —+3y=e""
Q24. Solve I y

ST

Q25. If g is any vector , prove that dz( f)f+(é])j+(dl€)/€




Q26.

Q27.

Q28.

Q29.

Q30.

Q31.

Q32.

Q33.

Q34.

Q3s.

Q36.

SECTION C

dy
If \/1—x2 +\/1—y2 :a(x—y), prove that E: F

The odds against A solving a problem are 4 to 3 and the odds in favour of B solving it are 7 to
5.Find the probability that the problem is solved if they try independently.

n/4

Solve : '[ log(1+ tan x) dx
0

OR

n/4

Solve : J.| sinx | dx

—n/4

Solve the differential equations : (1 + yz) (1+logx) dx+x dy=0giventhat when x=1, y=1.

OR

Solve the differential equations : x dy—y dx=+x"4)" dx

Solve the following Linear Programming problems graphically :
Minimise and Maximise Z =3x + 9y, Subject to the constraints

x+ 3y<60; x+ y 2>10; x £y; x20,y>0
d’y ., dy
If y=e"(sinx+ that —-2—+2y=0.
y=¢"(sinx+cosx) provetha P PR
SECTIOND

Using integration find the area of region bounded by the triangle whose vertices are
(-1,0),(L3)and (3,2).

Prove that the relation R on set N'x N defined by. (a,b)R(c,d) < a+d =b+c, forall

(a;b),(esd) € Nx N is an equivalence relation.

Show that the line x—l=y—2=Z—3 and x—4:y—1:z+6

intersect. Find their point

3 4 5 2 -5
of intersection.
2 -2 -4
Express thematrix A=| =1 3 4| as the sum of a symmetric and a skew symmetric matrix.
1 -2 -3
SECTIONE

Read the following passage and answer the questions given below. Utkarsh was doing a
survey on a school. Theme of the survey was ‘the average number of




Q37.

Q38.

hours spent on study’ by students selected at random. At the end of survey, he prepared the
following report related to the data. Let X denotes the average number of hours spent on study
by students. The probability that X can take the values x, has the following form, where k is
some constant.

02,if x=0

kx ,if x=1o0r2

k(6—x),if x=3o0r4
0, otherwise

o000

theopgupta.com

(1) What is the value of'k?
(i)  Whatis the probability that the average study time of students is not more than 1 hour?
(ii1))  What is the probability that the average study time to students is at least 3 hours?
What is the probability that the average study time of students is exactly 2 hours?
OR
(ii1))  What is the probability that the average study time of students is at least 1 hour?

P(X=x)=

An architect designs a building for a multi-national company. The floor consists of a rectangu
lar region with semicircular ends having a perimeter of 200m as shown below:

.

Building

Based on the above information answer the following:

(A) = Ifxandyrepresent the length and breadth of the rectangular region, then establish the
relation between the variables .

(B)  Explain the area of the rectangular region A in terms x.

(C)  Whatis the maximum value of area A ?

— T

An amount of Rs 10,000 is put into three Bonds at the rate of 10, 12 and 15% per annum. The

combined incomes is Rs 1,310 and the combined income of the first and second Bond is Rs

190 short of the income from the third.

(1) Express the given problem in terms
ofx,yand z

(i1))  Find the inverse of coefficient matrix

(ii1))  Find the investments in each bond.




SAMPLE PAPER 6

Q1.

Q2.

Q3.

Q4.

Qs.

Q6.

Q7.

Q8.

SECTION-A
f:R—>R:f(x)=2x is
(a) One-one and onto (b) One-one and into
() Many-one and onto (d) Many-one and into

If A, B and C are matrices of orders mxn, 3x p and ¢x3 respectively such that the matrix .

A(B+C) has 6 elements then the value of m.

(a) 1 (b) 2 (c) 3 (d) None
a 0 O

IfA={0 a O ,thenthevalueof|ade|is:
0 0 a

(a) a”’ (b) a’ () a’ (d) a’

. n o
If tan”' x = " for some x € R, thenthe value of cot™ x is

T 21 3n 47
(a) S (b) 5 (c) 3 (d) 3

The points of discontinuity for the function f(x)=[x]in -3 <x<3areat:
(a) 0 (b) +1 () +2 (d) all are correct

The interval on.which the function f'(x)=2x"+9x* +12x—1 is decreasing is :

(a)  (-Le«) b (-2-1)
(©n (-, -2) @ (L1
The derivative of cos‘1(2x2—1) w.r.t.cos” x is :
-1 2 2
2 b < d 1-
(a) (b) N () . (d) x

Corner points of the feasible region determined by the system of linear constraints are

(0,3),(L,1) and (3,0).Let Z = px+qy, where p,q >0. Condition on p an ¢ so that the

maximum of Z occurs at (3,0)and (1,1) is

Il
[98)
AN
~
o
~
B
Il
BN

@ p=2q  O® ,=3  ©




Q9.

Q1o0.

QIl.

QI12.

Q13.

Ql4.

Q1s.

Ql6.

Q17.

Two dice are thrown once. If it is known that the sum of the numbers on the dice was less than
6 the probability of getting a sum 3 is

1 5 1 2

(a — b = c — d —
) 3 (b) 3 (c) 5 (d) 5
The domain of f (x)=sin"' (2x—1)+cos™ 3x
11 1

(a) ~33 (b  [0.1] (c) 0,5 @ [-L1]
Unit vector perpendicular to both G =7 + j + k and p =7 + s

i+ Ny - N
(a) NG (b) NG () NG (d) NG

3/2

2 2
The order and degree of the differential equation 2[%} = {1 + (%) } respectively are :
X

) 1,2 (b) 2,1 ) 2,2 d 2,3

Value of : IZ"” e dx

2x+2 ex—l 4 B 4 (2e)x (2 )x
a +c¢ (b e(2e) c 222 b @ A9

Vector equation of line passing through (1,2,—1) and parallel to the x—25=6-2y=7—-z is:

(a) F:f+2}—l€+k(2f—]‘—2l€) (b) F:f+2}‘+1€+k(25+]‘—21€)
()  F=i-2f=k+(2i-j+2k) (d)  F=i-2j+k+n(2-j+2k)
5
Solve:J‘ \/; dx
0\/;-1- 5—-x
@ 2 (b) 5 © % @ 10

The function f (x)= §+ é, x # 0 increases on :
X

(@)  (-3,0) (b) (0,3) ) (-3.3) (d)  None

Two vectors j+l€ and 3i — ] + 4k represent the two sides AB and AC, respectively of a AABC.
The length of the median through A is




(a) (b) 276 () — (d)  None of these

N&‘
AN

Q18. If f(x)=sec' x+tan'x, then f(x) is real for
(a)  xe(—o,—1]U[l,®) (b) (L1
() xe[l1] (d)  None

(ASSERTION-REASON BASED QUESTIONS)

In the following questions, a statement of assertion (A) is followed by a statement of
Reason (R). Choose the correct answer out of the following choices.

(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true but R is not the correct explanation of A.

(c) A is true but R is false.

(d) A is false but R is true.

. 2
Q19. Assertion (A) : Domain of function f(x) =cos”' (3x—1) 1s [0,—}

3
Reason (R) : Domain of cos™ x is [O,n]

Q20. Assertion (A) : If y =sin x% then B o5 [Hj
dx 180 180

1

1-x

d .
Reason (R) : E(Sm ):

2

SECTION-B

Q21. Given 3 A I 6 + oxty , find the value of x, y, z and w.
z'wW -1 2w| |z+w 3

Q22. If y=(sinx)™ find ¥,
dx

Q23. Solve: | % dx
smm- x

d .
Q24. Solve the differential equations : d_i +2y=sinx

Q25. If g and b are two vectors such that |G xb |=a.b, then what is the angle between d and b




Q26.

Q27.

Q28.

Q29.

Q30.

Q31.

Q32.

Q33.

SECTION-C

o 2x+1.3x d
If y=sin" , find & .
’ (H(%)xj ind

A problem in mathematics is given to 3 students whose chances of solving it are . What

I

11
273’
is the probability that the problem is solved?

/2 m/2 dx

Solve jlog sinx dx OR Solve : I o 4]
0

- /2

o ()
Solve differential equation : ¥ e y+Xxsin L)

OR
Find the equation of a curve passing through the point (0 ,— 2) given that at any point (x,y) on

the curve, the product of the slope of its tangent and y coordinate of the point is equal to the x
coordinate of the point.

Solve the following Linear Programming Problems graphically :
Maximise Z =x+y ,subjectto x—y <=1, —x+ <0, x,y >0 .

2
Prove that : i{gxlxz +a’ —i-a?log(x+\/x2 ¥a’) |=x*+a’

dx
OR
kcosx . T
, 1f x<—
T —2Xx 2
Find the value of k& for which the function fdefined by f(x)=4 3 , if x =% is continuous
3tan2x . T
,1if x>—
2x—m 2
T
at x=—.
2
SECTION-D

Find the area of the region lying in the first quadrant and bounded by y =4x*,x=0, y =land
y=4.

Let A=R - {3} and B=R — {1}. Consider the function f: A — B defined by f(x) = (i—:ij .
Is fone-one and onto ? Justify your answer.




Q34.

Q3s.

Q36.

Find the foot of perpendicular from the point (2, 3, 4) to the line

the perpendicular distance from the given point to the line.

1-1 2{-20 1

Useproduct |0 2 =3 9 2 -3 tosolve the system of equations :

3-2 4| 6 1 -2

X+3z=9,-x+2y-2z=4,2x-3y+4z=-3

OR

1 -1 2{-20 1

Useproduct |0 2 =3 9 2 -3 tosolve the system of equations :

3-2 4| 6 1 -2

x—y+2z=1;, 2y-3z=1; 3x-2y+4z=2

SECTION-E

-z

r_rY_ "2 Also, find
6 3

The Indian coast guard, while patrolling, saw a suspicious boat with people.The coast guard
were closely observing the movement of the boat for an opportunity to seize the boat. They

observed that the boat is moving along a planar surface. At an instant of time, the coordinates
of the position of the coast guard helicopter and the boat is (1, 3,5) and (2, 5, 3) respectively

Based on the above answer the following:

1. If the coast guard decide to shoot the boat at that given instant of time, then what is the

distance (in meters) that the bullet has to travel?

2. If the coast guard decides to shoot the boat at that given instant of time, when the speed
of bullet is 36m/sec, then what is the time taken for the bullet to travel and hit the boat?

3. At that given instant of time, what is the equation of line passing through the positions

of the helicopter and boat ?

4. At a different instant of time, the boat moves to a different position along the planar
surface. What should be the coordinates of the location of the boat if the coast guard




Q37.

Q38.

Yol _ym3 270 hebullett
1 2 _2 or tne oullet to

shoots the bullet along the line whose equation is

hit the boat?

An insurance company insured 5000 truck drivers, 3000 car drivers and 2000 scooter drivers.

The chance of an accident of truck driver is 0.6, that of car driver is 0.4 and that of scooter is

0.2. Let events A, B and C represents insured truck drivers, car drivers and scooter drivers and

event E represents that an insured person meets an accident. Based on above information

answer the following questions

(1) What is the probability that an insured person meets with an accident ?

(i)  Whatis the probability that an insured person meets with an accident given that the
person is car driver ?

(ii1) ~ What is the probability that insured person is car driver given that the insured person
meets with an accident ?

Read the following passage and then answer the questions given below.

A foreign client approaches VERMA BRICKS COMPANY for a special type of bricks.
The client requests for few samples of bricks as per their requirement.

The solid rectangular brick is to be made from 1 cubic feet of clay of special type.

The brick must be 3 times as long as it is wide.

(1) According to the figure shown, the length of brick is ‘x’, width is ‘k” and height is “4’.
Obtain an expression interms of ‘4’ and ‘k’.

(i)  Express the surface area (S) of the brick, as a function of ‘k’.

F'dﬁA h lue of & ﬁ—()q
(111) n ak t what value o ' Ik !

d’s
Show that e is positive, at this obtained value of k. What does it signify?

OR
(111). Find the minimum value of S, using second derivative test.




SAMPLE PAPER 7

Q1.

Q2.

Q3.

Q4.

Qs.

Qeé.

Q7.

Q8.

SECTIONA

Let 'f":R—{2} - R—{1} be a function defined by f(x)= x—;’ then ' ' is
x—

(a) One-one and into function (b) Many-one and onto function
() Bijective function (d)  Many one and into function

The number of all possible matrices of order 2x3 with each element either4 or 5 or 6 is
(@) 23 (b) 6’ () 3 (d) 2

x 0 ; )
If A= 5 ,and‘A‘:64,thenvalueofx1s:
X
(a) +1 (b) +3 (c) +2 (d) +5

The domain of the function defined by f (x)=sin™"vx=1 is
(@) [L2] b)) [-11] () . [o.1] (d)  None

If A is square matrix such that A*~A +I=0 then A~ will be
(@)  A-1I (b)  1+A c© A (d 1-A

f(x)=x" has a stationary point at :

(@ x=e (b x= é () «x

d)  x=+e

Il
—_

2
Ifof (x) =2xand g(x) = % + 1, then which of the following can be a discontinuous

function :

@ f(x)+g(x) (b) f(x)-g(x)
g(x)

© /(x) g(x) @ 0

The graph of the inequality 2x+3y > 6 is
(a) half plane that contains the origin
(b)  halfplane that neither contains the origin nor the points of the line 2x+3y =6.

() whole XOY - plane excluding the points on line 2x+3y=6.
(d) entire XOY-plane.




Qo.

Q10.

QIl.

QI12.

Q13.

Ql4.

Q1s.

Ql6.

A and B are events such that P(A/B) =P (B/A) then

(@ AcB (b) B=A () AnB=p () P(A)=P(B)
The domain of f'(x)=sin"' x+sec™ (2x)

11 1 1
(@) [-L1] (b) [—5,5} (c) [—L—ﬂv[?l} (d)  None

The value of ), which makes G =2+ j+k and b =i —2j+ 3k perpendicular is

2 2 5 5
@ 3 b - © 3

If the slope of tangent to curve y = f (x) at any point (x, y) is the product of abcissa and sum

of abcissa and ordinate then differential equation is

dr _ dr _ b &
(@) dx -V (®) dx SxTY ©) dx —x(x+y) (d) dx y(x+y)
Value of :I e dx
e*+5
(a) log‘e“‘+5‘+c (b) xlog‘e"+5‘+c
(©) e’ log‘ e +5 ‘+c (d)

——+c
log‘ e +5 ‘

The angle between lines 7:25—5}+l€+k(3f+2j+6l€) and ?:f—j+1€+u(25—j+/€) is

(a) 0 =cos™

=1
7J6

12
—— 1 (d) 6 =cos”’
7%‘ @

11 10 -1
—_ (b) 0 = (;0571 _ (C) 0 =cos
76 ‘ 746

Value of j \/; dx
@  2(5-Vx) +e 0)  -2(s-x) "+
©) —%(5—\/})3/2% (d) —%(5—\/})3/2%

log x

The maximum value of f (x ) = , if it exists, 1s :




(a) e (b) - (¢) é (d) None

Q17. The unit vector perpendicular to vectors ; — j and / + j forming a right-handed system is

: i P i+
(@ & (b) -5 (c) (d)
) % NG
4
Q18. Iftan”'x+tan'y =?n, then cot™ x+cot™ y equals
T by = Sl d
(a) 5 (b) 5 (c) 5 (d) =

(ASSERTION-REASON BASED QUESTIONS)
In the following questions, a statement of assertion (A) is followed by a'statement of
Reason (R). Choose the correct answer out of the following choices.
(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.
(c) A is true but R is false.
(d) A is false but R is true.

Q19. Assertion (A) : If cos” x+3sin ' x=7 then x=

NeR
Reason (R) :-'sin’’ N and cos™ (ljzl
L2) 4 2) 3

Q20. Assertion (A):If y =sin® x=cosO then %: —cot0 .
X

'(6
Reason (R) : Ifa function is definedas y=f(0) x=g(0) then @ _ dy/dO = /()

dx dx/d® g'(0)

SECTIONB

10
Q21. IfAZL1 7} , find & such that A> — 8A + k/=0.

Q22. Differentiate w.r.t. x : y =log, (logx)

Q23. Solve : j(s -




Q24.

Q25s.

Q26.

Q27.

Q28.

Q29.

Q30.

Q31.

Q32.

d
Solve the differential equations : d_i =l-x+y-xy

Find (5+35)'(25—5), ifG=i+j+2kandb=3i+2]—k-
SECTION C

\/1+x2+\/1—x2J

Differentiate w.r.t. x ; tan™ > >
\/ 1+x° - \/ 1—x

A and B are playing a game. A throws a die and B tosses a coin turn by turn. A wins the game if he
gets a number more than 4 on the die and B wins if he gets a head. Find their respective chances
of winning if A starts the game.

1

2
Evaluate: I\ x'—x|dx OR Evaluate : Ix(l —x)" dx
-1

0

Solve the differential equation : ¥ dx +& log G] dy=2x dy=0

OR
Find the equation of a curve passing through the point (-2, 3), given that the slope of the tangent

2x
to the curve at any point (x, y)is ? .

Solve the following Linear Programming Problems graphically :
Minimise Z'=x+ 2y subjectto 2x+y >3, x+2y>6, x,y>0 .

d’ d
If+ y = sin(log x); Prove that x’ X xZy y=0
dx dx

OR

. T
asmz(x—i-l) ,Xx<0
Find the value of a when the function is continuous at x=0. f (x) = .

tanx —sin x

3 P
X

x>0

SECTIOND

Find the area bounded by 5x -2y +10=0, x+y=5and y=0




Q33.
Q34.

N

Q3s.

Q36.

Q37.

Prove that the function f/: N — N, defined by f'(x) =x?+ x + 1 is one-one but not onto.

Find the foot of the perpendicular drawn from the point A(1, 0, 3) to the joint of the points B

(4,7,1)and C (3, 5, 3)
—4

Determine the product |
5

x—y+z=4,

x—=2y-2z=9,

4 41 -1 1
1 3
-3 -1{ 12 1 3

I =2 =2 induseittosolve the system of equation :

2x+y+3z=1

SECTION-E

Read the following passage and then answer the questions given below.

There are different types of Yoga which involve the usage of different poses of Yoga Asanas,
Meditation and Pranayam as shown in the figure below:

The venn diagram below represents the probabilities of three different types of Yoga A, B and
C performed by the people of a society.

Further, it is given that probability of a member performing type C Yoga is 0.44.

5 Types of Yoga & Their Benefits

A B C

.

/ {\\
0.32 0.09Iy/x \

.II | 0.21
VAV,

S

(1) Find the value of x.

OR

(i1) Find the value of y.
(iii).  Find P(A|B) and P(C|B).
(1i1)

or B but not C.

Find the probability that a randomly selected person of the society does Yoga of type A

Mr.Rahul who is an architect, designs a building for a small company. The design of window
on the ground floor is proposed to be different than other floors. The window is in the shape of
a rectangle which is surmounted by a semicircular opening. This window is having a perimeter

of 10m as shown below :

Based on the above information answer the following questions.




Q38.

(1) If 2x and 2y are the length and breadth of the rectangular portion of the window, then
find the relation between variables

(i1) Find the combined area A of rectangular region and semi-circularregion of the widow
in terms of x.

(ii1))  Find the maximum value of area A of the whole window.

Two schools P and Q want to award their students on the basis of Honesty, Discipline and
Social work done by them during Covid pandemic. School P announces Rs x each, Rs y each
and Rs z each for three respective values to its 2, 3 and4 students respectively with a total award
money of Rs 6,100. School Q announces total amount Rs 6,300.as award money to its 1, 2 and 5
students on the respective values. One student received prize on each value amounting Rs 1,800
Using the information answer the following :
(1) Express the given problem as linear equations.
(i1)  Find the award money for the value Discipline.
(ii1))  Find the award money for the value Social work.

OR

If A and B are invertible matrices of same orders then (AB)f1 is equal to ------ ?
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Ql.

Q2.

Q3.

Q4.

Qs.

Q6.

Q7.

Q8.

Qo.

SECTIONA
Let f: [2,00) — R be the function defined by f(x) = x> —4x+5, then the range of 1 is
@ R ®  [Le) © [4x) @ [5.)

Two matrices A and B (both matrices are of same orders mxn) in such a way that total ele-

ments in 3A — 5B is six and number of elements in AB” is nine : then'the order of A.
(a) 1x6 (b) 2x3 (c) 3x2 (d) 6x1

If A is a square matrix of order 3x3 such that | A |=5 then | adj (24) | is
@ 25 b) 625 © 1600 ) - 1200

If y=cos™ (cos5) thenyis
(a 5 ® -5 (). 2m =5 (d  w+5

f(x)=3tanx+5 is discontinuous at

T 3w 11n 3n
@ 3 (b) e (c) a d =

The maximum value of 4sin” x +3cos” x is :
(a 3 (b) 4 (¢) 5 da 7

2
dx?
3 3 3

® o © 5 (@

If x=1°,y=¢£ ythen is:

(a)

nlw

The corner points of the feasible region determined by the system of linear

inequalities are (0,0) ,(4, 0),(2,4) and (0,5) . If the maximum value of z = ax + by, where
a,b >0 occurs at both (2,4) and (4,0), then

(@ a=2b () 2a=b () a=b (d)  3a=b

2
If is given that the events A and B are such that P(A)=—,P(A/B)= % and P(B/A)= 3 Then

1
4
P(B)is




Q1o0.

QIl.

QI12.

Q13.

Ql4.

Q15s.

Q1e.

Q17.

Qi8.

1 1
@ (b) > © (@

The range of f(x)=sin"' x+cosec™'x is

@ |25 e [0 e el @ ()
The value of (;X})/€+;} 1S
@ -1 ®» 0 © @ .2

Describe the nature of the family of curves represented by the solution of the differential

equation @ =m-.
dx

(a) Parabola (b) Straight line

() Circle (d) Ellipse

Value of : Iex\/ e +5 dx

@) %(X+5)3/2+c (b) %(e“‘+5)2/3+c (c) %mw (d) %(ex+5)3/2+c

The equation of a line is represented by 5x—3=15y+7 =3—-10z direction cosines of the line

are

(@  5:15:-10 ()  6:10:-3 () 6:2:-3 (d -3:4:5
Solve:nj'sin7xdx

@ 0 (b) > © 7 GO

The function f (x)=tan™' x—x

(a) always increasing (b)
(c) never increasing (d)

always decreasing
neither increasing nor decreasing.

If |ﬁ| =3 and -1<k <2, then |kd| lies in the interval :

(a) [0, 6] (b) [-3,6] (c) [3, 6] (d) None of these

Let n(A) =4 n(B)=p and the number of functions from A into B are 81, then p will be

(@) 2 (b) 3 (c) 4 (d 9




(ASSERTION-REASON BASED QUESTIONS)

In the following questions, a statement of assertion (A) is followed by a statement of
Reason (R). Choose the correct answer out of the following choices.

Q19.

Q20.

Q21.

Q22.

Q23.

Q24.

Q25s.

Q26.

Q27.

(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.
(c) A is true but R is false.

(d) A is false but R is true.

Assertion (A) : Value of sec’ (tan’1 5)+ cosec? (cot*1 3) =25

T
Reason (R) : tan'x+cot'x= 5

x’ sin( j x#0 .
Assertion (A) : f(x)= x is continuous at x =0.
0 x=0

Reason (R) : Function fis continuous at x =0 if lingf(x) =1(0)

SECTIONB

2 3 2 =2
Find Xand Yif2X+3Y = 40 and3X +2Y = 1 5

If yoef +e* S0l 2
y=e +e' ket find —.

log(1
og(logx) 4

Evaluate : _[
X

dy/dx

Find the particular solution of ¢®'* = x +1, given that y =3 when x=0.

Find | @ | and | b

cif (a+b)-(a—b)=8 and | a|=8|5 .

SECTION C

\/l+sinx +\/1—sinx]

Differentiate w.r.t. x :cot™' . '
J1+sin x —+/1-sin x

A bag contains 6 red and 8 black balls and another bag contains 8 red and 6 black balls. A
ball is drawn from the first bag and without noticing its colour is put in the second bag. A ball
is drawn from the second bag. Find the probability that the ball drawn is red in colour.




Q28.

Q29.

Q30.

Q31.

Q32.

Q33.

Q34.

Q3s.

0| W

1

log l + x
Evaluate : I |x sinnx| dx OR Evaluate : _[
1

7 1+ x*

2

.oy T
Solve the differential equation : {x smz(;j - y} dx+x dy=0; y= 7 when x =1

OR
Find the equation of a curve passing through the point (0,1).If the slope of the tangent to the
curve at any point (x,y) is equal to the sum of the x coordinate (abscissa)and the product of
the x coordinate and y coordinate (ordinate)of that point.

Show that the minimum of Z occurs at more than two points .

Minimise and Maximise Z = x+2y

Subjectto x+2y >100, 2x—y <0, 2x+y <200; x,y >0.

d2
If y=e"" prove that (COS2 X) 7 i}
x

—(1+sin2x)d—y =0
dx
OR

3ax+b ., if x >1
If the function f(x) givenby £ ( x) = 11, if x=1 iscontinuousatx =1, find the value

Sax—-2b, if x<l1

of a and b.
SECTIOND
Find the area bounded by the curve y® = 44?(x—1) and the lines x=1and y =44

Prove that the Greatest Integer Function f: R — R, given by f(x) = [x] is neither one-one nor
onto, where [x] denotes the greatest integer less than or equal to x.

Show that the lines 7 = ({ +] _]€)+ by (3{ — j) and 7 = (4{ _ ]€)+ M(z{ + 3]2) intersect. Find
their point of intersection.

1 -1 0 2 2 -4
IfA=|2 3 4|and B=|-4 2 —4| aretwo square matrices, find AB and hence solve the
0 12 2-1 5

system of linear equations :
x—y=3, 2x+3y+4z=17, y+2z=17




Q36.

Q37.

Q38.

SECTION E

Read the following passage and then answer the questions given below.

The Indian Cost Guard (ICG) while patrolling, saw a suspicious boat with some men. They were
not looking like fishermen. The soldiers were closely observing the movement of the boat for an
opportunity to seize the boat. One of the officer observed that the boat is moving along a plane

surface. At an instant, the coordinates of the position of coast guard helicopter and boat are at the
points A(2, 3, 5) and B(1, 4, 2) respectively.

(1) Write the direction cosines of line AB.

(i1)  When the position of coast guard helicopter is at the point C(1, 0,—3), then the position of
the boat is at the point D(3, -2, 3). Check if the line CD is parallel to line AB. Justify.

The windows of a newly constructed building are in the form of a rectangle surmounted by an
equilateral triangle. The perimeter of each window is 30 m as shown.
On the basis of above information answer the following questions :

(1) Explain the area. A of rectangular region in terms of x ?
(11)  Whatis the maximumarea A ?
(111)  What are the values of x and y for maximum area A?

By examining the. Covid-19 test report of some laboratory, the probability that a person is
diagnosed Covid-19 positive when he is actually suffering from it is 0.99. The probability
that the report incorrectly diagnosed a person to be Covid-19 positive on the basis of report is
0.001. Ina certain city 300 of 1000 persons suffer from Covid 19.

On the basis of above information answer the following questions :
(1) What is the conditional probability that a person is diagnosed Covid - 19 positive
given that he actually has Covid -19 ?




(ii)
(iii)

(iv)

A person is selected at random and is diagnosed with Covid -19. What is the chance
that he actually has Covid-19 ?
MCD wants to keep a check, so an officer during checking selects the report
randomly. According to the report, person is diagnosed Covid-19 positive. What is the
probability that the person doesn’t have actually Covid-19 ?
What is the total probability of a person being diagnosed Covid-19 positive ?

OR

Let T be the event of person being diagnosed Covid-19 positive and let E, and E, be
the events that he actually has Covid-19 and the actually doesn’t have Covid-19

respectively then what is the value of Z; P(E,T)?
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Ql.

Q2.

Q3.

Q4.

Qs.

Q6.

Q7.

Q8.

Q9.

SECTION-A

Let f: A — B be abijective function such that range of f is {1,2}, then n(A) is
(a 1 (b) 2 (c) 4 d 8

If matrix A has 4 elements and B has p elements in such a way that A + B and AB both are
defined, then the order of B be

(a) 2x3 (d)  3x2 () 3x3 (d 2x2
cosx sinx ) 10 ]
If A= , and A(adj A)=k , then the value of kis :
—SinXx CcosXx 01

(@) sinxcosx (b) 1 (c) 2 @ 3

tan (cos_1 x) is equal to

V1+x* 1 1-x° 1

@ —— ® o © @ o
The value of _d(sinx) 1s equal to:
(cos2x)
@ —Lloostex (@®) (©) —4sinx (&)  Nomeofthese
4 4sin x

The value of @’ for which f(x)=1log, x is decreasing on (0,).

(@) ~l<a<0 (b) 0<a<l (c) l<a<ow (d)  None

: d
If y=log — (sinx) then the value of d—i is

(a) 0 (b) 1 (c) COS X (d) tanx

Feasible region is the set of points which satisfy
(a) the objective functions (b) some of the given constraints
() all of the given constraints  (d)  None of these

A bag contains 5 white and 4 red balls, 2 balls are drawn from the bag, the probability that both
are white is
4 >

5 2
@ 5 (b) © 5 @ 3




Q10.

Q11.

Q12.

Q13.

Q14.

Q15s.

Q1e.

Q17.

Q18.

1

The range of f(x)=%sin‘ x
T T T
(a) [—?ﬂ (b) [—gag} () [—g’g} (d)  None

If G and b are perpendicular vectors such that ‘ axb ‘z 13 and |Zi |: 5, then ‘ b ‘ is

> b 13 d 1
@ 3 (b) 5 () 5 (d) 3
. dy : _
Solve : == =¢, given that y(1)=-2.
dx
(a) y=c(x-1)-2 (b)  y=c(x=1)+2
() y=c(x-1)+3 (d)  y==e(x—=1)+3
Value of : I x’ sin(x* +1) dx
(a) —%cos(x4 +)+C (b) %cos(x4 +1)+c
()  —cos(x*+1)+c (d)  cos(x*+1)+c

If o, B,y arethe angles thata line makes with x, y and z axes respectively, then

the value of sin® o +sin® B+8in’y is

(a) 0 (b) 1 (¢ 2 (d 3
Value of : n'flsinx|dx
(@) <0 (b) 1 () 2 (d 4

The value of ‘@’ for which f(x)=a" is increasing on R is

1 5
(@ 0<a<l (b) S Sasy (¢) l<a<o (d)  None
Ifd Ll bandad L ¢ then

@ adl(bxé) @ al(bxé) (o bLl(axé) (@  bl(axe)

Let A={1,2,3} B={4,5}.The number of injection function from A into B are
(a 6 (b) 3 (©) 2 d o0




(ASSERTION-REASON BASED QUESTIONS)
In the following questions, a statement of assertion (A) is followed by a statement of
Reason (R). Choose the correct answer out of the following choices.

Q19.

Q20.

Q21.

(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.
(c) Ais true but R is false.

(d) A'is false but R is true.

. 15 45
Assertion (A) : sin 1§+cos 15:

oA

T
Reason (R) : tan’1x+cot’1x:3 ¥ xeR

Assertion (A) : f (x) = | x-=5 | is not differentiable at x =5.
Reason (R) : LHD (At x=5)#RHD (At x =5) for f(x)=|x-5]

SECTION-B

31
If f(x)=x>-5x+7,find f(A)iIfA= {_1 2}

Q22. Differentiate the functions with respect to x : (sin x)logx
8x+13
23. Solve: dx
Q j VaAx+7

Q24.
Q25.

Q26.

Q27.

: . : dy
Solve the differential equations : 10g e =ax+by

Find the area of a parallelogram whose adjacent sides are represented by the vectors 2i — 3k

and 47+ 2k .

SECTION-C

2
Differentiate w.r.t. x : tan' {M}
X

— 2 — 1
If A and B are two independent events such that P(A " B) = T and P(ANnB)= Iz then find
P(B).




Q28.

Q29.

Q30.

Q31.

Q32.

Q33.

Q34.

Q3s.

m/2 n/2

Solve : j(2logsinx—logsin2x) dx  OR Solve : j(sin|x|+cos|x|) dx
0

-n/2

Solve differential equation : xzdy+(xy+ yz) dx=0; y=1when x =1
OR
Show that the family of curves for which the slope of the tangent at any point (x,y) on it is

x*+y?
2xy

»is given by x* —y* =cx .

Solve the following Linear Programming problems graphically :
Maximise Z =3x+2y Subject to x+2y <10, 3x+y<15,%;»>0 .

2

1 d d
Ify=x log(;j, then prove that x dx{ —2d—i:+3?€2 =0.

OR
1- cozs 4x ifx<0
x
Find the value of @ when the function is eontinuous at x =0. f(x)= a Jif x=0
Jx Jif x>0
16 ++/x —4
SECTION-D

Find the area lying above the x- axis and under the parabola y =4x —x’

Let A={xe|R:—1<x<1}. Show that f: 4 — A given by f(x)=x| x| is a one -one and

onto function .

x—=1_ y+1 z-1 and x+2:y—1:Z+1
25 3 30 -2

Show that the lines do not intersect.

6 1 -5
2 -5 4
-3 3 -1

Express the matrix as the sum of a symmetric matrix and a skew symmetric

matrix.




SECTION-E

Q36. Read the following passage and the answer the questions given below.

A general election of Lok Sabha is a gigantic exercise. About 958 million people were eligible
to vote and voter turnout was about 72%, the highest ever.

Let I be the set of all citizens of India who were eligible to exercise their voting right in
general election held in 2024. A relation ‘R’ is defined on I as follows.

Q37.

R={(V,.V,):V,.V, eI and both use their voting right in general election - 2024}.

()

(ii)

Answer the questions based on the given information .
A medicinal drug administered into a human

body requires some time to produce its effect

on the body . The amount (in mg) of a certain
medicinal drug in the bloodstream at 7 hours

after administering the drug to an individual is

given by the function

C(t)=-1+4.5 +54t, 0<r<10

Shown below is the graph of C (t) in
the interval [0, 10] .

(1)

(i1)

ONE - NATION
ONE - ELECTION

FESTIVAL OF DEMOCRACY

GENERAL ELECTION -2024

Check if R is reflexive or symmetric or transitive. Give reasons to support your
answer.

Mr. Ravi exercised his voting right in general election - 2024. While his brother (having
voting right), Mr. Manish went to have fun at a nearby mall. Can we have (Ravi,
Manish)€ R ? Givereason..

If Miss. Radhika(having voting right) goes with Mr. Manish to the mall skipping

the voting exercise, themis it correct to say (Radhika, Manish) ¢ R ? Give reason.

Find the rate at which the amount of drug is
changing in the bloodstream at 5 hours after
administering the drug . Show your work .
Show that the function C (t) is strictly
increasing in the interval (3, 4) .

Amount of drug in the bloodstream (in mg)

Time i hes




Q38. A shopkeeper sells three types of flower seeds A, A,, A,. They are sold as mixture where the

proportions are 3 : 2 : 1 respectively . The germination rates of the three types of seeds are
45% , 60% and 35 % . : )

A seed is randomly chosen by a customer .
Based on the above information answer the following :

(1) Calculate the probability that it will germinate , given that the seed is of type A, .

(11)  Calculate the probability that it will not germinate given that the seed is of type A,.

(ii1))  (a) Calculate the probability of the randomly chosen seed to germinate .
OR

(b) Calculate the probability that it is of type A, given that a randomly chosen seed

germinate .
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Q1.

Q2.

Q3.

Q4.

Qs.

Q6.

Q7.

Q8.

SECTION-A

Let A= {x, y} , then the number of reflexive and symmetric relations on A are
(@ 1 b 2 (c) 4 d 8

If A be a matrix of order mxn suchthat 2A — A" =1 and AA" has 9 elements then the orders of

A
(@  9x1 (b)  1x9 ©  2x2 (d)  3%3
300
IfA=|0 3 0] andBisthe additive inverse of A then'| AB .
00 3
(& 81 (b) 8l () =729 d 729

Value of cos(tan1 %) is

4 3 7
@ ® O fm @)

[O8)

If f(x)=|x+a| isnot differentiable at x =35 then the value of a is

(a) 0 (b) 5 (c) -5 (d) None
The maximum value of /(x)=—|x+2 | is:
(a) 2 (b) -2 () 0 (d) None
. 2 dy ’ .
If y=asinx+bcosx, then value of V™ + ) 5
1
@ @+t O @ ©  2op (@

The corner points of the feasible region determined by the system of linear inequalities are
(0,0),(5,0),(6,5),(6.8),(4,10) and (0,8)Let z=3x—4y be the objective function. Mini

mum of z occurs at

@  (0,0) () (0,8) )  (50) (d  (410)




Qo.

Q1o0.

QIl.

QI12.

Q13.

Ql4.

QI5:

Q1e.

Q17.

IfP(A)=0.7, P(B)=0.7 and P(B/A) = 0.5, then P(A/B) is

a . : ¢ ’ .
(@ 030  (b) 040 © 045 (@00
2t ..
- s the principal value of
cos™ (cos 7—nj sin” (sin 7_n}
(a) 5 (b) 5
sec”! (sec 7—nj cot™ (cot 7—nj
© 5 ) 5

The value of ‘p* which makes 37 +2j+9k and i —2pj+3k parallel is

1
(a) -3 ® -1 (c) -3 (d) 9
Solution of : d_y —
dx
@  et+erte=0 (b) e e +e=0
(©) e +e+c=0 (d) T e tic=0

Value of : '[ xe* dx
(a) —%(e—l) (b) ——(e+1) (c) %(e—l) (d) %(e+1)

yv=3 2-z .
—= is :
4 1

(a‘) 07 47_1 (b) 03 _4’_1 (C) 1’ 47_1 (d) la 491

The direction ratio of the line x =35,

1
Solve : jlog(z_xJ dx
’ 2+x

(a) 2log3 (b) %log3 () 2-log3 (d) 0

The value of a for which the function f (x) =x" —2ax+6,x >0 is strictly increasing :

(2) o<a<l (b) a<o0 (c) a>1 (d)  Noneofthese

Let d:—2f+},ng+2j and ¢ = 4i + 3, the values of x and y such that E:xﬁ+y5 is :




(a x=-lLy=2 b) x=lLy=-2
() x=-1,y=-2 (d) x=1Ly=2

Q18. Let A= {1, 2, 3} , B= {4, 5,6, 7} The number of injective functions from A into B are
(a) 3 (b) 6 (c) 12 (d) 24

(ASSERTION-REASON BASED QUESTIONS)

In the following questions, a statement of assertion (A) is followed by a statement of
Reason (R). Choose the correct answer out of the following choices.

(a) Both A and R are true and R is the correct explanation of A.

(b) Both A and R are true but R is not the correct explanation of A\,

(c) Ais true but R is false.

(d) A is false but R is true.

Q19. Assertion (A) : Domain of sin™ (3x+4) is [—%,—1}

Reason (R) : sin™' x is defined % x e [-1,1]

Q20. Assertion (A): If y = 10g(x+,/1+x2) thon & -1

dx 1+x

d 1
Reason (R) : E(loge x) ==

X

SECTION-B

Q21. IfAand B symmetric matrices, prove that AB — BA is a skew symmetric matrix.

| sinx+cosx T T
Q22. Differentiate with respect to x : €08 : {T} Sy <x< 7

sect x

Q23. Evaluate :jm dx

d 2x
Q24. Solve the differential equations : d_i +3y=e”

Q25. Show that the area of a parallelogram having diagonals 3; + j — 2k and ; — = Ak is 543




Q26.

Q27.

Q28.

Q29.

Q30.

Q31.

Q32.

Q33.

SECTION-C

y(x2y+x+y)

_ dy__
If xylog(x+y)=1, prove that ax x(vtrxty)

1
Let A and B be two independent events such that the probability is 3 that they will occur

3
simultaneously and 3 that neither of them will occur . Find P (A) and P(B).

1 2n

1
-1 2
Solve :J.COt (I-x+x7)dx QR  Solve: j1+esinx dx

0 0

Solve the differential equation:(xey/x + y) dx = x dy , y (1)=1

OR
Find the equation of a curve passing through the origin given that the slope of the tangent to the
curve at any point (x,)) is equal to the sum of the coordinates of the point.

Show that the minimum of Z occurs at more than two points .
Minimise and Maximise Z =5x +10y Subjectto x+2y <120, x+y>60, x—2y >0, x,y >0

d|x a’ . 4 x
Prove that : —| Z+/g? — x> +?sm_1— =+va’—-x*

dx| 2 a
OR
SINSXL i <0
tan 3x
5 .
Show that ./ (x) = 3 , if x=0  iscontinuous at x=0.
| 1+5
M, if x>0
e’ -1
SECTION-D

cos’ 0 cos0 sin@} { cos’ cos¢ sind

Prove that the product of matrices ) )
p cosOsin®  sin’0

cosd sind sin® ¢

is the null matrix, when 0 and ¢ differ by an odd multiple of n/2.

Using the method of integration find the area of the triangle ABC, coordinates of whose vertices
areA(2,0), B (4,5) and C (6,3).




n+1, if nisodd

Q34. Let f: N — N be defined by f(n) = {n , show that f is a bijective.

—1, if niseven

Q35. Find the image of the point (1, 6, 3) in the line % = = =

SECTION-E

Q36. Answer the questions based on the given information .
The flight path of two airplanes in a flight simulator game are shown below . The coordinates
of the airports P and Q are given .

Airplane 1 flies diretly fromPto Q.
Airplane 2 has a layover at R and then flies:to Q .

The path of Airplane 2 from P to R can be represented by the vector 5i+ -2k .
(1) Find the vector that represents the flight path of Airplane 1 . Show your steps .
(11)  Write the vector representing the path of Airplane 2 from R to Q. Show your steps .
(111))  (a) What is the angle between the flight paths of Airplane 1 and Airplane 2 just after
takeoff ? Show your work .
OR
(b) ConsiderthatAirplane 1 started the flight with a full fuel tank . Find the position
vector of the point where one third of the fuel runs out if the entire fuel is required for
the flight . Show your work .

Q37. An architect design a garden in society. The garden is in the shape of rectangle inscribed in a
circle of radius 10 m as shown in given figure .

D C
0] Gravelling
d Path
10 m |
id Gredn Grass
L |
A X B

On the basis of above information answer the following questions :




Q38.

(1) 2x and 2y represents the length and breadth of the rectangular part, then establish the
relation between the variables.

(i1)  What is the area of the green grass A expressed as a function of x ?

(i11))  What is the maximum value of area A ?

One day Mohan went to village to attend his cousin brother’s marriage party. He went along
with his father, mother and sister. He wants one family photograph. So, he requested to photog
rapher for the same. All are line up at random for a family photograph.

A, "% ?’
_# - = )

L

On the basis of above information answer the following questions :
(1) Find the probability that son is at one end, given that father and mother are in the

middle.

(i1)  Find the probability that mother is at left end, given that son.and daughter are
together.

(ii1))  Find the probability that father and mother are in the middle, given that daughter is at
right end.

(iv)  Find the probability that mother and son are standing together, given that father and
daughter are standing together.
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Q1.

Q2.

Q3.

Q4.

Qs.

Q6.

Q7.

SECTION-A

Given set A={1,2,3} and arelation R ={(2,2),(1,2),(2,1)}, the relation R will be

(a) Reflexive if (1,1) is added (b) Symmetric if (2,3) is added
(c)  Transitive if (1,1) is added (d)  Symmetricif (3,2) is added

0 1 3 b2
IfA{S | 2} B=|3 1|and BA=(b,) then b, +b,.

4 0

(a) 4 (b) 5 (c) 6 (d 3

2 A -3
IfA={0 2 5|, then A™' doesnotexists for

I 1 3
(a) A =2 (b) A o= —% (©) A =-8 (d)  None ofthese

The domain of function f (x)=sin"' (1 —x* )

(a) [0, \E} (b) [—\/5, 0] () [—\/5, \/5} (d) None

) ) xsin l, ifx#0 . .
The value of k£ which makes the function f(x)= X continuous at x =0 1is :
k ,ifx=0

(a) 0 (b) 1 (c) -1 (d)  None of these

The function / (x)=|cosx] is:

(a) Everywhere continuous and differentiable
T
(b)  Everywhere continuous but not differentiable at (27 +1) PR A

. . . . T
(¢)  Neither continuous nor differentiable at (27 + I)E,ﬂ €Z

(d) None of these

5
c X

., se .
If J'secz “xtanx dx = + ¢ then the value of  is

(@) 1 (b) 2 (¢c) 3 (d 4




Q8.

Q9.

Q1o0.

QIl.

QI12.

Q13.

Ql4.

Q15s.

Q1e.

If ABxAC =27 —47+ 4k , then the area of AABC is
(a) 3 Sq. unit (b) 4 8q. unit
(c) 16 Sq. unit (d) 9 Sq. unit

Value of : sin (QJ =1

dx
TX 2 X
(a) y=—+c (b y==x+c (c) y=nx+c (d) y=—+c¢
2 T T
If y=log 5 th Q i
y=log, en - is
-1 —log5 —log5 _logS
(2) log, 5 (b) log, x ©) (log, x)’ @ x(log, x)’
n/2
The Value Of J. # iS
2, sin’ x+sinx
-3
(@ 1 (b) 0 (c) 5 d =

The line x =145, y =5+, z ==6-+-3u passes through which of the following points ?
(a) (1,-5,6) (b) (1,5,6) (c) (1,-5,-6) (d) (-1,-5,6)

If || =3, 5‘:4and d L b, then ‘Zi—l;‘ is equal to :
(a 6 (b)) 5 (c) 4 d 3

e -1 | .
il

(a) always increasing (b) always decreasing
(c) both increasing and decreasing (d)  none of these

Iff is a real valued function defined as f(x)=

Let A= {1,2,3},B = {4,5} which subset of A x B is not a function from A to B.
@ {(14),(2.5).(3.4)] ®  {(14),(2.5).(3.5))
©  {(14).(24).35).25)) @  {(15).(25).3.4)}

1
If cos™ x +sec” —3 = E, then the value of x is
13 5 2

(a) 10 b) 11 ) 12 d 13




Q17.

Q18.

If A and B are two events such that P(A)#0 and P(B)#1, then P(%} =

(a) I—P(%j (b) I—P(%] (c) % (d) %

Which of the following statements is false ?

(a) The maximum (or minimum) solution of the objective function occurs at the vertex of't
he feasible region

(b) The feasible region is always a concave region

() Iftwo corner points produce the same maximum (or minimum) value of the objective
function, then every point on the line segement joining these points  will also give the
same maximum (or minimum) value.

(d) None of these

(ASSERTION-REASON BASED QUESTIONS)

In the following questions, a statement of assertion (A) is followed by a statement of
Reason (R). Choose the correct answer out of the following choices.

Q19.

Q20.

Q21.

Q22.

Q23.

(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is not the correct explanation of A.
(c) A is true but R is false.

(d) A is false but R is true.

Assertion (A) : All trigonometric functions have their inverses over their respective domains .

Reason (R) : The inverse of tan~' x exists for some xR .

Assertion (A) : The lines 7 =, +1b, and 7 = d, + b, are perpendicular , when 5.5, =0.

Reason (R): The angle § between the lines 7 =a, + M;l and ¥ =d, + pEz is given by

1

S

)

cosf =

I}

S

SECTION-B

Construct a 3 x 3 matrix, whose elements a;are given by in each of the following :

| P
a, = 5|—3l+]|

Differentiate w.r.t. x :cos”' (1 - 2x2)

e*/; cos(e*/;)
—=d

\/; X

Evaluate : I




Q24.

Q25.

Q26.

Q27.

Q28.

Q29.

Q30.

Q31.

Q32.
Q33.

Q34.

Q3s.

Q36.

Solve :dy=e** dx, y (0)=0.

Find a unit vector in the direction of the resultant of the vectors i — ] + 3]2, 2+ ]— 2k and

i+2]-2k
SECTION - C

.3
Differentiate tan™' 3x x2 — tan—l( 2x 2}

A bag contains 3 red and 4 white balls. Find the probability distribution of the number of red
balls drawn when 3 balls are drawn with replacement.

4 3/2
e' +1
Evaluate : I x’ cos ( o 1] dx OR  Evaluate : I |xcosn x| dx
4 0
Maximise Z =—x+2y , subject to the constraints : x >3,x+y>5x+2y>6, y>0

Solve : 2xy + y* —2x ?}:0 ; y=2 when x =1
x

2

If y=(sec'1x)2,x>0 show that xz(x2_1)d y+(2x3_x)d_y_2:()

dx® dx

SECTION-D
Using integration, find the area of triangle ABC, whose vertices are A (2, 5), B (4, 7) and C (6, 2)

Given a non - empty set X, consider P (X) which is the set of all subsets of X . Define R in P
(X) as follows: For subsets 4,B € P(X): we have 4R B <> A Bis R an equivalence

relation on. P (X)? Justify your answer .

Find the coordinates of the point where the line through (5, 1, 6) and (3, 4, 1) crosses the YZ
plane.

1 -1 2
Verify A(adj A)=(adj A)A=| A|I: where A=|3 0 -2]|.
1 0 3

SECTION-E
Read the following passage and answer the questions given below. Utkarsh was doing a
survey on a school. Theme of the survey was ‘the average number of hours spent on study’ by
students selected at random. At the end of survey, he prepared the following report related to
the data. Let X denotes the average number of hours spent on study by students. The probability
that X can take the values x, has the following form, where k is some constant.




0.2,if x=0
kx ,if x=1o0r2
k(6—x),ifx=30r4

0, otherwise

P(X:x)z

(1) What is the value of k?
(i1)  What is the probability that the average study =
time of students is not more than 1 hour?
(111)  What is the probability that the average study
time to students is at least 3 hours?

OR
(111)  What is the probability that the average study time of students is at least 1 hour?

Q37. Consider the function f:A — B definedby f(x)=x°

Q38.

(i1)

(iii)

(1) If A be the set of real numbers what should be B to make f: A — B surjective.

(i)  If A={1,2,5} then how many elements should be in set B to make / bijective

(i) IfA= {1, 2, 3} then how-many minimum elements are required in set B to make /" one-

one and into.
(v) IfA={=2-11,2,3}, B={1,2,3,....,10} and f:A —>B f(x)=x".Check
bijectivity.? v

N

D
In LPP if constraints are 3x+ y <9, x+ y <5,

-/

x>0 y >0 and objective function Z =x+2y

then answer the followings : <
B_,
o A\ N x+y=35

3x+y=9
Which point doesn’t lie in the feasible region Xy
@ (L)  ® (21) ) (23) @  (52)
Feasible region in the graph
(a) A CDE (b) A ABC
(c) Quadrilateral QAEC (d) unbounded region

Intersection point of lines 3x+y =9 and x+y =35 1s




(iv)

v)

(a) (3,2) (b) (1,4) (©) (0,5) (d)
Maximum value of objective function
(a) 3 (b) 14 (o 8 (d)

If objective functionis Z = 2x + 3y then the maximum value of Z
(@ 5 (b)y 10 (c) 15 (d)

20
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Ql.

Q2.

Q3.

Q4.

Qs.

Q6.

Q7.

Q8.

SECTION-A

Let A ={1,2,3}, Then, the number of relations containing (1,2) and (1,3) which are reflexive

and symmetric but not transitive is

(@) 1 by 2 () 3 (d 4

(o Jman(y 5)wax
If A=BX and A = and B = then X is
3 -5 0 2
2 4 1(-2 4 1{ 2 4
(a) 3 -5 (b) E 3 5 (©) E 3 -5 (d) Qe

The product of a matrix and its transpose is an identity matrix. The determinant value of this
matrix is

(@) 0 (b) 2 () £1 (d +3

1

. . . 3n .
If sin”' x+sin”" y +sin 2= then the value of xy + yz +zx is

(a) 1 (b) 3 () 2 d 5

The function f (x) = | x=3 | is continuous on

(a) R-{3} (b)) <R (c) [0,0) (d)  (—»,0]

The minimum value of curve y = xe* is:

(@) e (b) e ) -e d e
Sol :1T

Ove '([1+eCOSX

(a) = (b) % ) 2n d 0

The angle between two vectors @ and b with magnitudes J3 and 4 respectively and

G-b=2/3 is:

T T T
(a) % (b) 3 (©) 5 (d) e




Q9. The equation of the curve passing through (3, 9) and satisfying the differential equation

d—y =x+— 18

dx X

(a) 6xy =3x" —29x+6 (b) 6xy =3x" +29x—6
(c) 6xy =3x" —29x—6 (d) 6xy =3x" +29x+6

42

d
Q10. If y=log[l+i2j , then d_i is equal to :

4x3 (b) _ 4x 1 4x3

1+x* I-x

(a)

Q11. The equation of line passing through the point (3, 4, 5) and parallel-to z-axis is

x-3 y—-4 z-5 x-3 y—-4 z-5
(@) 1 0 1 (®) 0 0 1

x-3 y-4 z-35 x+3 y+4 z+5.

= A
©) 1 1 1 (d) 0 0 1
Q12. If I d = ! cos™ (b +acos xj then the value of _dx IS :
a+bcosx gt —p? a+bcosx » a+bcosx
(@) T (b) T —
Vb —a’ a’-b’

T 2ab

[ — d [ —
Y e O Ty

Q13. Ifa=6i+ 3k — 2/ then the vector component of G in the direction of y-axis is:

(@ 2 b)) -2 (c) 2 d 25

Q14. The value of ‘a’ for which f'(x)=log, x is decreasing on (0,%).

@ —1<a<0 (b))  0<ax<l
() I<a<ow (d) None

Q15. If f:R — A givenby f(x)=x"—6x+12 is surjective function, then the set A is

@ (o) (B (==3) (¢ [3%) d)  (-03]
Q16. The simplified expression of sin (cot_1 x) .

X > 1 V1+x?

(b) 1+x (d)

VI+x? 1+ x? X

(a)




Q17.

Q18.

If A and B be two events such that P(A)=0.6,P(B)=0.2 and P(A/B)=0.5, then P(A'/B')
is equal to

1 3 3
_ b B el d -
@) 10 ®) 10 © 8 @ 7

The feasible region, for the inequalities x >0,2x+3y <5 and, y >0, lies in

(a) I Quadrant (b) IT Quadrant
() I Quadrant (d) IV Quadrant

ASSERTION - REASON BASED QUESTIONS

In the following questions , a statements of assertion (A) is followed by a statement of Reason (R).
Choose the correct answer out of the followinng choices .

Q19.

Q20.

Q21.

Q22.

Q23.

Q24.

Q25s.

(a) Both A and R are true and R is the correct expansion of A.

(b) Both A and R are true and R is not the correct expansion of A.
() A is true but R is false

(d) A is false but R is true .

Assertion (A) : Two coins are tossed simultaneously . The probability of getting two heads , if

1
it is known that at least one head comes up , is 3
. , P(ENF)
Reason (R) : Let E and F be two events with a random experiment , then P(F /E ) = W

. s N10—x
Assertion (A) : L m dx=3

Reason (R) : Lbf(x) dx = Lbf(a +b—x)dx

SECTION-B

If A and B are symmetric matrices of the same order, then show that AB - BA is a skew-symmet
ric matrix.

Check the differentiability of 1 (x) = x|x| at x=0

cos2x
Evaluate : I—z dx
(sinx +cosx)

Solve: \1+x*dy+4/1+y*dx=0.

[e)]
)
=
=
Ql
Il
N

\:12,

If g, b and ¢ are three vectors such that a + bh+¢= c | =13, then

—

find@-b+b-¢+¢-a.




Q26.

Q27.

Q28.

Q29.

Q30.

Q31.

Q32.

Q33.

Q34.

Q3s.

Q36.

SECTION-C

_ 3
Differentiate tan™' 3x x2 Wt tanl( 2x 2}

A random variable X has the following probability distribution :

X 0 1 2 3 4 5 6 7

PX) O k 2k 2k 3k 2K TRtk

Find (i) & (i) P(X<3) (@) P(X>6) (iv) P(O<X<3)

s log ax’* —=bx+c i T 1 e
Evaluate 3 o 4 bt e OR  Evaluate P m
Minimise and Maximise Z =x+2y

Subjectto x+2y>100, 2x—y <0, 2x+ y <200; x,y >0 .

Solve :{XCOS (y}rysin (yj} % dx={ysin [yj—xcos (J’j} xdy
X X X .

d’ d
If x=sint,y =sin pt, then prove that (1 - xz)—);—x—y+ p’y=0
dx dx
SECTION-D
Sketch the region bounded by the linés 2x+y =8, y =2, y =4 and the y-axis. Hence, obtain its

area using integration.

Consider f: R, — [-5, @) given by f(x) = 9x?+ 6x — 5. Show that f'is bijective .

A line with direction ratios < 2, 1, 2 > meets each of the lines given thye equations x =y +a =z
and x +a =2y =2z Findthe coordinates of each of these points of intersection

W N W
W W

1
Find the inverse of the matrix and verify that A”'A =1,, where A=|1
1

SECTION-E

A bag contains 6 red and 8 black balls and another bag contains 8 red and 6 black balls. A

ball is drawn from the first bag and without noticing its colour is put in the second bag. A ball

is drawn from the second bag.

(1) Find the probability that the ball drawn is red in colour.

(i)  Find the probability that black ball is transferred from bag 1 to bag 2 ifit is given that red
ball has been drawn from bag 2




Q37.

Q38.

Sherlin and Danju are playing Ludo at home during Covid-19. While rolling the dice, Sherlin’s
sister Raji observed and noted the possible outcomes of the throw every time belongs to set

{1,2,3,4,5,6} . Let A be the set of players while B be the A ={S,D},B={1,2,3,4,5,6}.

Using given information answer the followings :

(1) Raji wants to know the number of relations possible from A to B. How many numbers
of relations are possible ?

(i1))  Raji wants to know the number of functions from A'to B. How many number of funtions
are possible ?

(ii1)) Let R:B— B bedefined by R = {(x, y) : y 1s divisible by x} . Check whether R is

reflexive , symmetric or transitive.

Three friends A, B and C are given a rectangular sheet of sides 45 cm and 24 cm. They are
asked to work independently and form an open box by cutting the squares of equal length from
all the four corners as shown and folding up the flaps, they want to check the volume of boxes
so formed.

X X
X _'_ _____ X
24 cm| | |
- | | |—
I I
_____ x
45 cm X
On the basis of above information answer the following questions :
(1) If the volume of the box is to be maximised then define volume in terms of x

(i1) ~ Whatis the value of x for maximum volume ? Also give the value of maximum volume?
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Ql.

Q2.

Q3.

Q4.

Qs.

Q6.

Q7.

Q8.

SECTION - A
The range of f(x)=2 —3|x+ 1|

(a) [3,0) d)  (-23] (©) (-»2] (d)  [2,0)

If order of A, B and C are 4x3, 5x4 and 3x7 respectively then, order of C'(A 'xB ') is
(2) 7%x5 (b) 4x5 (c) 4x3 (d) 5x7

A and B are two matrices of order 2 x 2 such that | A | =5 | B | = —3 then the value of
‘ adj (AB) ‘
(a) -25 (b) -10 ¢ 15 (d 30

The domain of function f(x)=cos™ (?a)c2 - 1)

@ | 242] {— %0} (©) [—\Eﬂ @ | B3]

The value of ‘&’ for which the function f° (x) 1S continuous at x =13 :

(x+3)"-36 3
f0={" x5 27
2k +1 ,x=3
1 b 9 13 d 15
@ (b) : © (@) :

Maximum slope of the curve y = —x* +3x> +9x—27 is:

(a) 0 (b) 12 (©) 16 (d) 32
Value of : Jz' x ~ dx

S1+x

4 2 1
(a) - (b) 5 ¢ 0 (d) 5

If i,7and k are three mutually perpendicular vectors, then the value of j(/g xi ) is :

(a) -1 (b) 0 () 1 (d) None of these




Q9.

Q10.

QIl.

QI12.

Q13.

Ql4.

QIs.

Q16.

Q17.

The differential equation y Z—y + x = a, ais any constant, represents :
X

(a) asetof ellipses (b) aset of circles having centres on x-axis
(c) aset of circles having centres on y-axis (d) a set of circles having centres at the origin

The differential coefficient of log - Jx is:

(@ 0 (b) 1 © -1 (d =

=

The points A(1,2,3),B(—1,-2,-3) and C(2,3,2)are three vertices of apparalleogram ABCD.
The equation of CD is

x_y_z x+2 y+3 z-2
@ 77772 (®) 1 2 3
x_y_z x—2_y—3_z—2
© 77373 (d) 1 2 3
il
Value of : .[ —dx
00X
(@ -1 b 0 () 1 d 2

If AB=3i+2]—k and the coordinate of A are (4,1,1), then the coordinates of B is :

(@ (7.-3,0) () ((7.30). () (-7,3,0) (d  (-7,-3,0)

The minimum value of *4” for which f (x)=sinx—kx+7 is decreasing.
(a 0 ®). -1 (c) 1 (d 2

The domain of function f(x)=v9-x> ++/x-2 is
@  [33 ® (2] () [2%) @  [2.3]

If cosec™ %+ cosec”! 2T +cos”! (;J then the value of x is
X

(@) 2 (b)y 3 (c) 4 (d 5

Two cards are drawn from a well shuffled pack of 52 cards one after the other with
replacement, the probability that one of these is a queen and the other aking of opposite shade is

1 N 2 aN P
@ 33 ® 73 © o9 @ Te9




Q18. Inan LPP, the objective function is always
(a) Non-linear  (b) linear (c) quadratic (d) cubic

ASSERTION - REASON BASED QUESTIONS
In the following questions , a statements of assertion (A) is followed by a statement of Reason (R).
Choose the correct answer out of the followinng choices .
(a) Both A and R are true and R is the correct expansion of A.
(b) Both A and R are true and R is not the correct expansion of A.
(c) A is true but R is false
(d) A is false but R is true .

d
Q19. Let f(x) beapolynomial function of degree 6 such that a(f (x)) =(x- 1)3 (x— 3)2 , then

Assertion (A): f(x) hasaminimumat x =1.

d d
Reason (R) : When a(f(x)) <0,Vxe(a—h,a) and E(f(x)) >0,Vx€(a,a+h); where

‘h’ is an infinitesimally small positive quantity , then f (x) has a minimum at x = a , provided

/(x) is continuous at x =a .

Q20. Assertion (A) : The relation f:{1,2,3.4} - {x, y,z, p} defined by /"= {(1,x),(2,y),(3,z)}

is a bijective function .
Reason (R) : The function f :{1,2,3} = {x,y,z, p} such that / ={(1,x).(2,),(3.2)} is one-

one .
SECTION-B

Q21. Show that the elements on the main diagonal of a skew-symmetric matrix are all zero.

x+1 oo x—1
Q22. Differentiate w.r.t. x :sec™! [—J +sin 1[—)

X —

Q23. Evaluate: I sin’ x dx

Q24. Find the equation of the curve passing through the point (1,1) whose differential equa
tion is x dy:(sz +1) dx (x#0)

Q25. Find the projection of b +¢ ond where G=27-2]+k, b=i+2j-2k and ¢ =2{ — j+ 4k .
SECTION-C

Q26. Differentiate tan™' (x—lj with respect to sin”' (3x —4x’ ), if —% <x< % .
X+




Q27.

Q28.

Q29.

Q30.

Q31.

Q32.

Q33.

Q34.

n

Q3

Q36.

Two cards are drawn succesively with replacement from well shuffled pack of 52 cards.
Find the probability distribution of the number of aces.

3/2

dx OR Evaluate: “x cosma dx
0

T

Evaluate : I

-7

x(1—sin x)
1+cos’ x

Maximise Z=x+y ,subjectto x—y<—-1,—x+y <0, x,y>0 .

d .
Solve : 2, 2y tanx=sinx ; y=0 when x = -
dx 3

l-sin’x . T
if x<—
3cos’ x 7 2
. L T
Let f(x): a lfxza . If fis continuous at X=5,ﬁndaand b.
b(1-sin
( ? st
(m —2x) 2
SECTION-D

Using integration, find the area of the triangular region whose sides have equations:
y=2x+1,y=3x+1 and x=4

Let N be the set.of all natural numbers and let R be a relation on N x N, defined by
(a,b) R (¢, d)y < ad= bc for all (a, b), (¢, d) € N x N. Show that R is an equivalence relation on
N x N.

: ) . . ox_y-l_z-2
Find the image of the point (1, 6, 3) in the line TZTZ 3
504 133
. Given A=|2 3 2,B"=|1 4 3| ,Compute (AB)".
1 21 1 3 4
SECTION-E

In an examination, it is observed that 40% of the students failed in Chemistry, 30% failed in
Physics and 15% failed in both Chemistry and Physics. A student is selected at random from the
school.Use the given information to answer the following.




Q37.

Q38.

(1) Find the probability that the selected student has failed
in Chemistry, if it is known that he has failed in Physics.

(i)  Find the probability that the selected student has failed
in Physics, if it is known that he has failed in Chemistry.

(iii)  Find the probability that the selected student has failed
in at least one of the two subjects.

(iv)  Find the probability that the selected student has passed
in at least one of the two ubjects.

Rahul and Harshit are playing a game using an unbiased die and a coin (having digits.1 on one
face and 3 on the other face). On throwing the die, the number appeared belong to

{1, 2,3,4,5, 6} . If Ais a set of outcomes on tossing the coin i.e. A = {1,3} and B be the set of

all outcomes on throwing the die i.e. B= {1, 2,3,4,5, 6} .

Using given information answer the followings :

(1) Let R:B— B be defined by R: {(x, y) :x—y is even integers } . Is R symmetric ?

(i1))  Rahul wants to know the number of relations from A to B: How many relations are
possible ?

(ii1))  Rahul wants to know the number of functions from A to B. How many functions are
possible ?

(iv)  Harshit wants to know the number of bijective functions on B . How many bijections
on B are possible ?

A volleyball player serves the ball which takes a parabolic path given by the equation

7 13t
h(t) = ot 1, where /(1) is the height of ball at any time  (in seconds), (¢>0).

(i) Is h(¢) acontinuous function ? Justify.

(i)  Find the time at which the height of the ball is maximum.




(iii)

(iv)

v)

(a) ACDE (b)  AABC
() Quadrilateral QAEC (d) unbounded region

Intersection point of lines 2x+ y =10 and x+ y =6 is

(@) (3.4) () (50) ) (33) @ (4.2)

Maximum value of objective function
(a) 15 (b) 12 (c) 16 (d 20

If objective functionis Z = x + 2y then the maximum value of Z
(a) 8 (b)y 12 (c) 16 (d 20
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Q1.

Q2.

Q3.

Q4.

Qs.

Q6.

Q7.

Q8.

Qo.

SECTION-A

Let n(A) =3 n(B) =3 the numbers of surjective functions from A into B
(@ 3 (b) 6 (c) 12 (d 24

The matrix having six elements in total with each element either 1 or 3. How many such
matrices are possible ?
(a) 64 (b) 128 () 256 (d) 512

Let A be a non-singular matrix of order 3x 3 such that | A | =4 then the value of ‘ adj (AT) ‘ .
(a) 4 (b) 8 () 16 (d 32

If cos™ x+cos™ y+cos™ z=3n then xy+ yz+zx+xyz is :-
(a -3 (b) 1 ) 0 d 2

2x 2x

The value of f(0) so that f(x) = € may be continuous at x =0 is:

(a) 2log (Ej (b) logg (c) 2 logg (d)  None ofthese
e

The function f(x) = sin(2x +%) is increasing on :

3n 5 T 5 s 7_7Tj , .
(a) (?,?j (b) (g,?j () ( 23 (d) Can’t be determined

Value of : Itansx sec’ x dx

tan’x tan’ sec’x sec’ x
(a —pxr an~x, . (b) +e
5 7 5
tan® x tan® x sec’x sec®x
(c) + +c (d) +c
6 8 6 8

If d is a non-zero vector of magnitude 'q' and A is a non-zero scalar, then Aa is unit vector if
1 1

(a) a= ¥ (b) a= m (¢) a= |7»| (d) None of these

The integrating factor of Z—y = ysinx s
X




Q10.

QIl.

QI12.

Q13.

Ql4.

QIs.

Q1e.

Q17.

(a) esinx (b) e—sinx (C) ecosx (d) e—cosx

d
If x=acos’0, y=hsin’0, then d_i is :

(a) —% tan0 (b) %cote (c) —g tan0 (d) —écote

a

The angle between the lines 7 =37 —2]+ 6k +2 (27 + j+2) and

F=2f-5]+p(6f+3]+2k) is

(a) cos™ (Ej (b) cos™ (Qj
29 12
(c) cos™ (ﬂj (d) cos™ (gj
21 21
2 3x5
Value of : J- - dx
S T+x
7
(@) 0 ® 3 (c) 5 (d) =

A vector of magnitude 6 which is perpendicular to both the vectors 2i — j + 2k and 4i — J+ 3k
is :

(a) —2i+4j—4k (b) —2i+4]+4k
(c) —2i—-4j+4k (d) —2i-4j-4k

The point of inflexion of f'(x)=3x"—4x*+5 in [-2,3] is
(@ -2 (b) 0 () 1 (d 3

The range of real valued function f(x)= —J25—x2 is
(@ [-55] () [0,5] (c) [-5.0] (d)  None

If y=cos™ (cos5) thenyis
(@ 5 ® -5 () 2rn-5 (d  w+5

A bag contains 5 white and 3 black balls. 4 balls are successively drawn from the bag and not
replaced, the probability that they are alternatively of different colours is

2 3 1 4
@ 5 ® S © 3 @ -




Q18.

The solution set of the inequation 3x+5y <7 is
(a) Whole XY - plane except the points lying on the line 3x+5y =7 .
(b)  Whole XY - plane along with the points lying on the line 3x+5y =7 .

() open half plane containing the origin except the points of line 3x+5y =7 .
(d) open halfplane not containing the origin.

ASSERTION - REASON BASED QUESTIONS

In the following questions , a statements of assertion (A) is followed by a statement of Reason (R).
Choose the correct answer out of the followinng choices .

Q19.

Q20.

Q21.

Q22.

Q23.

Q24.

Q25s.

Q26.

(a) Both A and R are true and R is the correct expansion of A.

(b) Both A and R are true and R is not the correct expansion of A.
(c) A is true but R is false

(d) A is false but R is true .

Assertion (A) : The function f:R — R givenby f(x)=x" ininjective.
Reason (R) : The finction f:X — Y isinjective, if f(x)=/f(y)=x=y,Vx,yeX.

2x 5 B 6 -2
Assertion (A) : If 8 “I7 3l

then =+6.

Reason (R) : If A and B are matrices of order 3 and |A| = B| =6, then |2AB| =192 .

SECTION-B

If A and B are symmetric matrices of same orders then show that AB + BA is also a symmetric
matrix

) . _ X
Differentiate w.r.t. x :tan l(ﬁJ
a —x

(x+1)e”
Evaluate : J. o (xe )
dy 1-cosx
Solve : 2

dx l+cosx

2l

<

S
SR
S O

Prove that : (5><Z;)2 :‘

SECTION-C

. dy t .
Find — : x=a| cost+logtan— |, y=asint,
dx 2




Q27.

Q28.

Q29.

Q30.

Q31.

Q32.

Q33.

Q34.

Q3s.

The randon variable X has a probability distribution P (X) of the following form where &
is some number.

k, if x=0
2k, if x=1
P(X)=4_ .
3k,if x=2
0, otherwise
(a) Determine k. (b) Find P (X<2),P(X<2),and P (X >2)
i \Ncos2x
Evaluate : J S,m Y x OR  Evaluate : I dx
sin4x CoS X

Solve the following problem graphically :
Minimise and Maximise Z =3x+9y

Subject: x+3y <60, x+y=>10, x<y, x20,y=0

Solve :(1+x2) ¥ 4 2xp=—! ; y=0 when x =1
dx 4 1+x° 4

2 2
If f{x) is differentiable at x = a, find lim a f(a) Q)

X—a x-a
SECTION-D

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

Let R be the relation on N'x N defined by, (a,b)R(c,d) <> ad (b+c)=bc(a+d).

Check whether R is an equivalence relation N x N .

:E at
1

Find the equation of the two lines through the origin which intersect line al ; 3 = yT_3

T
angles of 3

The cost of 4 kg onion, 3 kg wheat and 2 kg rice is Rs 60. The cost of 2 kg onion, 4 kg wheat and
6 kg rice is Rs 90. The cost of 6 kg onion 2 kg wheat and 3 kg rice is Rs 70. Find cost of each
item per kg by matrix method.




Q36.

Q37.

Q38.

SECTION-E

Rahul and Harshit are playing a game using an unbiased die and a coin (having digits 1 on one
face and 3 on the other face). On throwing the die, the number appeared belong to

{1,2, 3,4,5, 6} . If A is a set of outcomes on tossing the coin i.e. A = {1,3} and B be the set of

all outcomes on throwing the die i.e. B= {1, 2,3,4,5, 6} .

Using given information answer the followings :

(1) Let R:B— B be defined by R: {(x,y) :Xx—y is even integers } . Is R symmetric ?

(11)  Rahul wants to know the number of relations from A to B. How many relations are
possible ?

(111)  Rahul wants to know the number of functions from A to B. How many functions are
possible ?

(iv)  Harshit wants to know the number of bijective functions on B . How many bijections
on B are possible ?

Senior students tend to stay up all night and therefore are not able to wake up on time in morning
Not only this but their dependence on tuitions further leads to absenteeism in school. Of the
students in class XII, it is known that 30% of the students have 100% attendance. Previous year
results report that 80% of all students who has 100% attendance attain A grade and10% irregular
students attain A grade in their annual examination. At the end of the year, one students is chosen
at random. from the class XII.
Using above information answer the followin.
(a) Find the conditional probability that a student attains

A grade given that he is not 100% regular students.
(b) Find the probability of attaining A grade by the students

of class XII.

() Find the probability that students is 100% regular given
that he attains A grade.

(d) Find the probability that student is irregular given
that he attains A grade.

Sooraj’s father wants to construct a rectangular garden using a brick wall on one side of the
garden and wire fencing for the other three sides as shown in the figure. He has 200 metres of
fencing wire.

i

Based on the above information, answer the following questions:

(1) Let ‘x” metres denote the length of the side of the garden perpendicular to the brick wall
and ‘y’ metres denote the length of the side parallel to the brick wall. Determine the
relation representing the total length of fencing wire and also write A (x), the area of the
garden.

(ii))  Determine the maximum value of A (x)
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Q1.

Q2.

Q3.

Q4.

Qs.

Qeé.

Q7.

Q8.

Q0.

SECTION-A

If f:R—> A, givenby f(x)=x"-2x+2 isonto function, then the set A is

@ (L) b)  [1,0) ) [2%) d  (2)

Let A= [aij] be a skew-symmetric matrix of order 3x3, the value of a,, +a,, +a,, +a,,

(a) 2(‘112 +a23) (b) —2(a12 +a23) (c) (a12 _azs) (d) 0

If A be a square matrix of order 3x3 such that | A | = —2 then the value of ‘ adj(3A) ‘ .
(@ 729 (b) 729 (¢c) 2916 (d) 2916

The domain of f (x)=sin™ x+sin’ x

(@)  [0.1] (b) [-L0] (o)  (-L1) @ [-L1]

The derivative of f(x)=| x—1 |+| x—5 |atx=3 is:
(a) 3 (b) -3 (c) O (d 1

The minimum value of f (x)=3sinx+4cosx
(@ -3 (b) —4 c) -5 d -6

14
Value of : I |sinnx |dx

~1/4

2 2 1 2 1
a) = b) 0 o Zli-—| @ 1=
(a) - (b) (c) n( \/Ej (d) n( \/Ej
The angle between G and b , if @.b =3 and ‘ axb ‘23\/§,i51

n T T T
a — b — c — d —
(a) 3 (b) 2 (©) 6 (d) 5

) ) dy . 2.
The integrating factor of (x + l)d——y =e*(x+1)is
X
1 1

@  (x+1) (b) (x+1) () — @ (1)




Q1o0.

QIl.

Q12.

Q13.

Ql4.

Q1s.

Ql6.

Q17.

Q18.

4 3-2x dy .
:t 1 I '
If y=tan (1+6x)’ then R

| 2 2

(a) Todr (b) Todr () iar (d) None of these

If the lines lmx_y=2_2z-3 and x-1_y=3_6-: are perpendicular , then £ is equal to :
2k 2 3k 1 5

10 Lo 7 o L

@ (b) - © 1 @ 75
1

Solve : dx

jxcosz(1+logx)
(a)  sec(l+logx)+c (b)  sin(l+logx)+c
(c)  tan(l+logx)+c (d)  —cot(l+logx)+c

The value of f,(}'xlé)+(ka)j‘ is :
(a) -1 (b) 0 () 1 (d)  None of these

If the function f (x) =3x*—ax+b is increasing on [1, 5] then a lies in the interval.

(a)  (6,) b  (-0,6) (¢) (-,10) (d)  (10,0)

Let A= {2, 3,4} and the relation R be definedonAas R = {(2,2),(3,4),(2,3)} . The minimum

number of ordered pairs to be added in R to make it reflexive and transitive.

(2) 1 (b) 2 (¢ 3 (d 4
The value of tan™ é—tan’1 1 is
4 9
T b T T d T
(a) > (b) 3 (c) 4 (d) 5

The letter of the word ‘SOCIETY are placed at random in a row, the probability that three
vowels come together is

3 1
@ ® e @ =

7

Which of the following points satisfies both the inequations 2x+ y <10 and x+2y>8 ?
@  (-2.4) ®  (32) ©  (-5.6) @ (42




ASSERTION - REASON BASED QUESTIONS

In the following questions , a statements of assertion (A) is followed by a statement of Reason (R).
Choose the correct answer out of the followinng choices .

Q19.

Q20.

Q21.

Q22.

Q23.

Q24.

Q25.

Q26.

Q27.

(a) Both A and R are true and R is the correct expansion of A.

(b) Both A and R are true and R is not the correct expansion of A.
() A is true but R is false

(d) A is false but R is true .

Assertion (A) : The function f:R* — R" defined by f (x) = 1 is one-one and onto , where
X
R* is the set of all non-zero real numbers .

Reason (R) : The funcation g: N — R” defined by ¢ ( x) = 1 is one-one and onto .
X

Xy 4 | |4w
Assertion (A) : If 245 x4y "o 4 ,then x=2,y=2,z=-5 and w=4 .

Reason (R) : Two matrices are equal , if their orders are same and their corresponding ele-
ments are equal .

SECTION-B

The bookshop of a particular school has 10 dozen Chemistry books, 8 dozen Physics books,
10 dozen Economics books. Their selling prices are Rs. 80, Rs. 60 and Rs. 40 each respectively.
Find the total amount the bookshop will receive from selling all the books using matrix algebra.

o dy
If y=x" ,find i

S€C X

dx

Evaluate : J 2
sec2x

d o
Solve : —y+3y=€ >
dx

Evaluate : {x(j+k)+jx(k+i)+kx(i+))

SECTION-C

— dy
If (x—y)e"” =a,prove that y5+x=2y

A man wins a rupee for head and loses a rupee for tail when coin is tossed. Supposed that he
tosses once and quits if he wins but tries once more if he loses on the first toss. Find the
probability distribution of the number of rupees the man wins.




Q28.

Q29.

Q30.

Q31.

Q32.

Q33.

Q34.

Q3s.

Q36.

Q37.

jsin(x—a) _[ seex
Evaluate : sin(x+ ) OR  Evaluate : 1+ cosec x
Determine graphically the minimum value of the objective function Z =-50x+20y

Subject : 2x—y>-5, 3x+y>3, 2x-3y<12, x>0,y>0

d :
Solve : —y—3ycotx:s1n2x;y:2 when x =2~
dx 2

If x =sec 0 — cos 0, y = sec” O — cos” 0, show that (x* +4) y > = n’()* + 4).

SECTION-D
Compute the area bounded by the linesx+2y =2, y—x=1and 2x+y=7.

X
Show that the function /: R — {x € R: -1 <x <1} defined by f(x)= m, x € Ris one-one

and onto function.

A line makes angles o, 3,y and & with the diagonals of a cube, prove that

4
cos’o +cos’ B +cos’y +cos’ S =§,

A company produces three products everyday. Their total production on a certain day is 45 fons.
It is found that the production of third product exceeds the production of first product by 8 fons
while the total production of first and third product is twice the production of second product.
Determine the production level of each product using matrix method.

SECTION-E

One bag contains 4 yellow and 5 red balls. Another bag contains 6 yellow and 3 red balls. A

ball is transferred from the first bag to the second bag and then a ball is drawn from the second

bag.

(1) If the ball drawn from second beg is yellow , what is the probability of tranferred ball
being red ball ?

(i1)  Find the probability that ball drawn is yellow.

Akansha visited the Exhibition along with her family, The Exhibition had a huge swing,
which attracted many children. Akansha found that the swing traced the path of a parabola as

givenby y = x>.




(1)
(i1)
(iii)

Q38.

Answer the following quesuons using uie avove oAU,

Let f:R — R be defined by f(x)=x’. Check bijectivity of £(x).

Let f:N — N be defined by f (x)=x". Check injectivity of f'(x).

Let: N —> R be defined by f(x) = x’, what is the range of £ (x). 2+1+1=4)

There is a local printing press, whose owner is given a bulk order for printing of a magazine
by a school of the same locality. He shows variety of pages to school administration. Follow
ing is the pictorial description for a particular page, selected by school administration.

The total area of the page is 150 cm” . The combined width of the margin at the top and bottom

is 3 cm and the side 2 cm. On the basis of above information answer the
following questions :

(1) What is the relation between x and y ? X

(11))  What is the area of the printable region of the page, in terms of x ?

(111)  What should be dimension of the page so that it has maximum
area to be printed ? What is the maximum area ? y
1+1+2=4)
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Q1.

Q2.

Q3.

Q4.

Qs.

Qeé.

Q7.

SECTION A

If the area of the triangle with vertices (—3,0),(3,0) and (0,k) is 9 sq units , then the value’s
of k will be
@ 9 b)  +3 © -9 @ 6

3
: : . dY [P _dy
The degree of the differential equation | 1+| — =—1s

dx dx
3
(a) 4 (b) = () 2 (d)  Notdefined
0 a-2
: : : a+b
Ifthe matrix A=|3 b ¢ |isskew- symmetric, then value of g s
d -4 0
b 0 1 d L
@ -2 (b) © @
x|x| x#=0 ) )
If /(x)= is continuous at x = 0, then the value of k is
2k+1 x=0
1
(@ 0 (b) 1 ) -1 d 3

If A and B are invertible square matrices of the same order , then which of the following is not

correct ?
(a)  adjA=|A[-A” (b)  det(A)" =[det(A)]

1

(c) (AB) =B"'A" (d (A+B) =B'+A™

The lines 725+}—l€+k(25+3}—61€) and ?=2f—}—l€+u(6f+9j—181€); (where ), and
L are scalars) are

(a) coincident (b) perpendicular (c) parallel (d) intersecting

The corner points of the bounded feasible region determined by a system of linear constraints

are (0, 3),(1,1)and (3,0) . Let Z=px+qy,where p,q>0. The condition onp and q , so
that the minimum of Z occurs at (3, 0) and (1, 1) is

(@ p=24q (b) P=5 () p=3q d pr=gq




Q8.

Q9.

Q10.

QIl.

QI12.

Q13.

Ql4.

ABCD is a rhombus whose diagonals intersect at E. Then , EA + EB+EC+ED equals to
@ 0 (b)  AD (c) 2BD (d 2AD

If J-x3 cos’ (x“)sin(x“)dx =acos’ (x4)+ C, then a is equal to :

1 1 1 1
(a) 7 (b) 1 (c) T (d) 28

0 3x-2 4y

,if A=12-3x 0 2/x ,where x,y €R" | is

~Jy —2dx 0

The value of |A

3

@ (3x-2 () (x+2)y  (©  (3x-2)y: (@ 0

The feasible region corresponding to the linear constraints of a linear Programming Problem is
given below . YA

X - >
o < N
P R \f‘* 5 e

<

Which of the following is not a constraint to the given linear Programming Problem ?
(a) 2x+y =22 (b) x+2y<8 () x—y>1 (d) x—y<l1

Ifd=4i +6j and b= 37+ 4k , then the vector form of the component of g along p is

(a) %(31%4/2) (b) %(Sf+4l€) (©) %(31%4/2) d) %(25+4})

Given that A is a square matrix of order 3 and |A|= -2, then ‘adj(2A)‘ is equal to
@)  2f (b) 4 () -2f d 2

111
A problem in Mathematics is given to three students whose chances of solving it are ==,

273’4
respectively . If the events of their solving the problem are independent , then the probability
that the problem will be solved , is

1

1 1 3
@ 5 ®) 3 © 5 @




Q15. The general solution of the differential equation ydx —xdy =0; (given x, y > 0), is of the form

(a) xy=c b))  x=¢’ (c) y=cx (d y=o’
(where ‘c’ is an arbitrary positive constant of integration)

Q16. The value of ), for which two vectors 2/ — j +2k and 3 —Aj +k are perpendicular is
(@ -2 (b) 4 () -6 (d) -8

Q17. The setof all points , where the function f(x)=x +|x| is differentiable , is
(a)  (0,0) (b) (2.0
©  (=0,0)(0,) (&) (-o00)

111
Q18. Ifthe direction cosines of a line are <—,—,—>, then
ccec

(a) O<cxl (b) c>2 (C) C=i\/5 (d) c:i\/§
ASSERTION - REASON BASED QUESTIONS

Directions (Q. Nos . 19-20) In the following questions , a statements of assertion (A) is followed by a
statement of Reason (R). Choose the correct answer out of the followinng choices .

(a) Both A and R are true and R is the correct expansion of A.

(b) Both A and R are true and R is not the correct expansion of A.

(c) A is true but R is false

(d) A is false but R is true .

d
Q19. Let f(x) beapolynomial function of degree 6 such that a(f (x)) =(x- 1)3 (x- 3)2 , then

Assertion (A) : f(x) hasaminimumat x=1.

d d
Reason (R) : When E(f(x)) <0,Vxe(a—h,a) and E(f(x)) >0,Vx e(a+h,a); where

‘h’ is an infinitesimally small positive quantity , then f (x) has aminimum at x = a , provided

/(x) is continuous at x =a .

Q20. Assertion (A) : The relation f:(1,2,3,4} — {a,b,c,d)} defined by f ={(La),(2,b),(3,¢)}

is a bijective function .
Reason (R) : The function f:{1,2,3} > {a,b,c,d} suchthat f = {(1,a),(2,b),(3,0)} is one-

one .




Q21.

Q22.

Q23.

Q24.

Q25.

Q26.

Q27.

Q28.

Q29.

SECTIONB

ﬁ]

Find the value of tan{% cos™ Y

OR

Find the domain of cos™ (x2 - 4) .

Find the intervals in which the function f:R — R defined by f(x)=x’¢", is increasing .

Iff(x)=

. ,x € R, then find the maximum value of f (x).
X +4x+1

OR
Find the two numbers whose sum is 24 and whose product is as large as possible.

43
Evaluate Illlogz (2 x3]dx.
- +X

Check whether the function f: R — R defined by f ( x) = x’ + x, has any critical points or
or not ? If yes , then find the points.

SECTION C
3x* +2
Evaluate I%dx;x #0.
X (x + 5)
The random variable X has a probability distribution P(X) of the following form , where ‘%’ is

k, if X=0
2k,if X=1

some real number . P(X)= i X =2
,1 =

0, otherwise

(i)  Determine the value of k. (ii)  Find P(X<2) . (iii) Find P(X>2).

/2
Evaluate I . al ~dx;xe(0,1) OR I(Zlogsinx—logsin2x) dx
V1—x )

Solve the differential equation ye;a’x = { xe! + yzjdy, ( y# ()) )

OR




Q30.

Q31.

Q32.

Q33.

Q34.

Q3s.

d T
Solve the differential equation (0052 x )d_)); +y=tan x;(O sx< 5) :

Solve the following linear programming problem graphically minimize, Z =x+2y.
Subject to the constraints , x +2y >100,2x -y <0, 2x+» <200,x,y >0 .

OR
Solve the following linear programming problem graphically maximize, Z = —x+ 2y, subject

to the constraints,, x >3, x+y>5, x+2y>6,y>0 .

z d’y a T
If (a + bx)e* = x, then prove that x = .
(a x)e * prov dx’ (a+bx

SECTIOND

Make a rough sketch of the region {(x,y) 0<y<x*+1,0<y<x+1,0<x< 2} and find the

area of the region , using the method of integration .

Let N be the set of all natural numbers and R be a relation on N xN defined by
(a,b)R(c,d) < ad =bc forall (a,b),(c,d)eNxN. Show that R is an equivalence relation
on N xN . Also, find the equivalence class of (2, 6) i.e. [(2, 6)] .

OR

—— _,xeR isone-

Show that the function f: R — {x e R: -1 < x <1} defined by f(x):1 |
+]x

one and onto function .

Using the matrix method , solve the following system of linear equations.

2 3 10 4 6 5 6 9 20
e T R
X y z X y z x y z

Find the coordinates of the image of the point (1, 6, 3) with respect to the line

r= (} + 212) +A (lA +2)+ 3/€) , where ‘L’ is a scalar . Also , find the distance of the image

from the Y-axis.
OR

An aeroplane is flying along the line 7 = A (; —j+ k ) , where ‘A’ is a scalar and another

aeroplane is flying along the line 7 = i—j+u (—2 j+ k ) , Where ‘1’ is a scalar . At what point

on the lines should they reach , so that the distance between them is the shortest ? Find the sho-
rtest possible distance between them .




Q36.

Q37.

SECTIONE

Read the following passage and answer the questions given below .

In an office three employees James , Sophia and Oliver process incoming copies of a certain
form .James processes 50% of the forms , Sophia processes 20% and Oliver the remaining
30% of the forms . James has an error rate of 0.06 , Sophia has an error rate of 0.04 and oliver
has an error rate of 0.03 .

Based on the above information , answer the following questions .
(1) Find the probability that Sophia processed the form and committed an error .
(i1)  Find the total probability of committing an error in processing the form .
(ii1))  The manager of the Company wants to do a quality check . During inspection , he
selects a form at random from the days output of processed form . If the form selected
at random has an error , find the probability that the form is not processed by James .
OR

Let E be the event of committing an error in processing the form and let E,,E, and E, be the

3
events that James , Sophia and Oliver processed the form . Find the value of ZP (E,/ E) .

i=1

Read the following passage and answer the questions given below .
Teams A, B, C went for playing a tug of war game . Team A, B, C have attached a rope to a
metal ring and is trying to pull the ring into their own area .Team A pulls with force

F, = 6i +0j kN Team B pulls with force F, = —4; + 4 kN ,Team C pulls with force
F,=-3( -3 kN,

(1) What is the magnitude of the force of Team A?
(i1))  Which team will win the game ?
(ii1))  Find the magnitude of the resultant force exerted by the teams .
OR
In what direction is the ring getting pulled ?




Q38. Read the following passage and answer the questions given below .
The relation between the height of the plant (‘y’ in cm) with respect to its exposure to the

1
sunlight is governed by the following equation ¥ =4x — Exz , Where ‘x’ is the number of days

exposed to the sunlight , for x <3.

(1) Find the rate of growth of the plant with respect to the number of days exposed to the
sunlight .

(11))  Does the rate of growth of the plant increase or decrease in the first three days ? What
will be the height of the plant after 2 days ?




SAMPLE PAPER
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Ql.

Q2.

Q3.

Q4.

Qs.

Q6.

Q7.

SECTION A

-23 -10
If A':{ | 2} and B:{ | 2},thenthevalueof [A+2B]" is

41 45 45 41
(@) 5 6 (®) 16 ©) 61 (d) 24

The interval in which y = x’¢™ is increasing with respect to x is

|

(a) [0,2] (b) (0,2) (c) [0,2) (d) (0,2]
Identify the function shown in the graph : - ™Y
(@)  sin"'x (b)  sin”(2x) 5 I
.ol X
() S5 (d)  2sin'x X o ) X
Coal
YJ

A drone flies through a distance in a straight line given by the vector 3i-2)+ k . A man stand

ing beside a straight road given by 7 = (3+1)i + (24 —1) j + 3Ak is observing the drone. The

projected length of drone flight on the road is :

14
(a) % units (b) ﬁ units () % units (d) % units

If A and B are symmetric matrices of same order , then (AB'-BA"') isa

(a) symmetric matrix (b) skew-symmetric matrix
(©) identify matrix (d) null matrix
-1 0 -1
If[213]]-1 1 0|A=[21 3 7], then the order of matrix A is
01 1
(@)  2x4 (b)  4x2 () 4x3 (d)  3x4

The set of all points , where the function f(x)= x|x| is differentiable , is
@  (0) ()  (~=0)
(©)  (=20)w(0,0) (d)  (-o00)




Q8.

Qo.

Q10.

QIl.

QI12.

Q13.

Ql4.

Q1s.

Q1e.

If A is a square matrix of order 4 and |adj A| = —125, then A (adj A) is equal to :

@ 5 ®) -5 © 5 ) -5I
If %(f(x)) =logx, then f(x) equals:
(a) —§+C (b) x(logx—1)+C (c) x(logx+x)+C (d) %WLC

Shown below is a graph for an LPP. Which of the following
is true about the LPP ?

(a) Feasible region is bounded.

(b) Feasible region is unbounded.

() Every solution is infeasible solution.

(d) Cannot conclude anything for given LPP.

5
c X

o se .
If Isecz 'Xtanx dx = + ¢ then the value of 7 is

(@) 1 (b) 2 () 3 (d 4

The minimum value of function f (x) = |x + 2| -1is

(a) 1 (b) 0 ) -1 d 2
3y—x -2x| |5-2 .

If 3 71713 7 , then the value of x +y is

(a) 1 (b) 2 () 5 (d 3

The direction cosines of a line which makes equal angles with the coordinate axes are

() i(%%%) @  +(1,L1)

If two line 7 = g, +Ab, and r = G, + u b, are coplanar then the value of (a,—a,)- (51 X 52) is

(@) 1 (b) 2 () 0 d -

For what value of @ the vectors 2i =3/ + 4k and ai + 6)—8k are collinear ?
(a) 1 (b)y 2 (c) -3 (d) -4




Q17.

Q18.

If |ﬁ| =4 and -3 <A <2 then the range of |k ﬁ| is
@  [2.8] b)  [-12,8] ©  [-12,8) )  (-12,8)

Choose the correct option :

(a)  The area of the shaded region is 20 sq. units
(b) The area of the shaded region is 245 sq. units
() The area of the shaded region is 165 sq. units

(d)  The area of the shaded region is 251 sq. units

ASSERTION - REASON BASED QUESTIONS

Directions (Q. Nos . 19-20) In the following questions , a statements of assertion (A) is followed by a
statement of Reason (R). Choose the correct answer out of the followinng choices .

Q19.

Q20.

Q21.

Q22.

Q23.

(a) Both A and R are true and R is the correct expansion of A.

(b) Both A and R are true and R is not the correct expansion of A.
() A is true but R is false

(d) A is false but R is true .

Assertion (A) : The function f/:R — R givenby f(x)=x" ininjective .

Reason (R) : The finction f:X — Y is injective, if f(x)=/(y)=x=y,Vx,yeX.

2x 5‘

6 -2
8

7 3

Assertion (A) : If ,then =+6.

Reason (R) : If A and B are matrices of order 3 and |A| =4,

B|=6, then [2AB|=192 .

SECTIONB

If A and B are two symmetric matrices of same order . Then , find whether the matrix
AB - BA is symmetric or skew-symmetric .

OR
If Aisa 3x3 non-singular matrix such that AA™ = A"A and B=A"'A" | then what will be
BB' ?

Ify=10g[sin(x2)],0<x<%,thenﬁnd % at x=%.

If @ and b are unit vectors , then find the angle between a@ and 5 , given that (\/gﬁ ~b ) isa

unit vector .
OR

The x-coordinate of a point on the line joining the points P(2,2,1) and Q(5,1,-2) is4 . Find

its z-coordinate .




Q24.
Q25.

Q26.

Q27.
Q28.

Q29.

Q30.

Q31.

Q32.

Q33.

Q34.

Q3s.

x+3 y-1 z+3 dx+1_y—4_z+5
3 5 4 M 1 1

Find the solution of equation (2y —1)dx —(2x +3)dy =0.

Find the angle between the pair of lines

SECTION C
2 _ 2x
Evaluate st—ﬂdx . OR Find jﬂdx )
x? (xz +4) (2x—3)3

Find the area bounded by the curve y* = 4ax and the line y =2a and Y-axis .

If f:R—{2} =R ~{3} is defined by f(x)= 33+ 1 here R s the set of real numbers ,

x=2

show that f'is bijective .

<

Solve the differential (x dy—y dx) y sin[ ) - (J’ dx +x dy) X COos (%) =0,

x
OR
Solve the differential (x2 — yxz)dy + (y2 +x°y° )dx =0, giventhat y=1,when x=1.

Find the domain of the function f (x)=cos™ x+sin™' 2x.

Ify:xxz,ﬁnd

d
- OR  Ifx=a(0+sin6),y=a(l-cosd), find

dy
d X

d.
SECTIOND

Solve the given LPP graphically Minimise Z = 5x + 8y, subject to constraints

2x+y=>140,3x+5y 2350, x,y =20
OR
Solve the given LPP graphically Maximise Z =22x + 18y, subject to constraints x + y <20,

X+ <20, 360x +240y < 5760, x,y = 0 .

Evaluate jlog(l +cosx) dx,
0

2 2

Find the area of the greatest isosceles triangle that can be inscribed in a ellipse x_2 + % =1

having its vertex coincident with one end of the major axis.

Find the foot of the perpendicular drawn from the point 2i—j+ 5k to the line

7= (1 1i-2)- SIQ) +A (105 ~4j-1 1]3) . Also , find the length of the perpendicular .

OR
‘&xl;‘

Show that area of the parallelogram whose diagonals are given by @ and 5 is .Also,

find the area of the parallelogram whose diagonals are 2i — ] +k and i + 3}' —k.




Q36.

Q37.

Q38.

SECTIONE

A random variable X has the following probability distribution
X 0 1 2 3 4 5 6 7

P(X) 0 k 2k 2k 3k K 2K Rk

On the basis of above information , answer the following questions .

(i)  Find the value of P(1<x<3) in terms of k .
(ii)  Find the value of P(0 < x <4) in terms of k.

(iii)  Find the value of k and then evaluate P(x <6).
OR

If k=%,eva1uate P(x>6) and P(0<x<5) .

X
The sum of the surface area of a rectangular parallelopiped with sides x,2x and 3 and a

sphere of radius y is given to be constant .
On the basis of above information , answer the following questions .
(1) If Sis the constant, then find the relation between S, x and y .
(i)  Ifthe combined volume is denoted by V , then find the relation between V, x and y .
(ii1))  Find the relation between x and y when the volume V is minimum.
OR

Ifat x =3y, volume V is minimum , then find the value of minimum volume and the value of S.

An insurance company believes that people can be divided into two classes : those who are
accident prone and those who are not. The company’s statistics show that an accident-prone
person will have an accident at sometime within a fixed one-year period with probability 0.6 ,
whereas this probability is 0.2 for a person who is not accident prone . The company knows
that 20% of the population is accident prone .

On the basis of above information , answer the following questions .

(1) What is the probability that a new policyholder will have an accident within a year of
purchasing a policy ?

(11) Suppose that a new policy holder has an accident within a year of purchasing a policy .
What is the probability that he or she is accident prone ?
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Ql.

Q2.

Q3.

Q4.

Qs.

Q6.

Q7.

Q8.

Qo.

SECTION A
If [ (3% + 2+ k)dx = 0., then the value of is
(@) 2 (b) 0 () 1 d =2

The value of A, if the vector 20 + 7»} —4k and 2i - } +k are perpendicular is
(a) 0 (b) 1 (c) 2 (d) -1

If a relation R on the set {1, 2, 3, 4} be defined by R = {(x,y) 1y = 2X} ,then R is

(a) reflexive (b) symmetric
() transitive (d) neither reflexive nor symmetric nor transitive

Set A has 4 elements and the set B has 5 elements. Then the number of injective mappings that

can be defined from Ato Bis
(a) 24 (b) 60 (c) 120 (d) 210

The domain of the function defined by f (x)=sin™'vx—1 is

(a) [1,2] (b) (1,2) (c) [12) (d) (L,2]
The function f: R — R shown in the graphis : : i
(a) one-one and onto \ o / i
(b) one-one but not onto \ Beeen / :
(c)  ontobutnotone-one N P
(d)  neither one-one nor onto \\ /’ '

\ .

For the matrices A and B, if multiplication is defined and AB = A and BA= B, then B is :
(a A (b) B (c) 1 (d AB

A and B are events such that P(A/B) =P (B/A) then

@ AcB () B=A (© AnB=p () P(A)=P(B)

The number of reflexive relations are possible in a set A where n(A)=3 are
(a) 64 (b)y 32 (c) 128 (d) 1024




Q1o0.

QIl.

Q12.

Q13.

Ql4.

QIs.

Q1e.

Q17.

200 50 50 40 .
Let A= and B = , then |AB| is equal to
10 2 10 3

(a) 460 (b) 2000 () 3000 (d)  -7000

Area (in sq. units) of the region bounded by the parabola, y-axis and the line y =5 is:

b’ b’
@ o ®
b3 b3
0 = d -
8 12 >
zy | Bk -
If x=# and y = £ , then . is _ ottt :
X EEES LE "
El L3 3 P
@ 5 ) > © 5 @ 3
J'e" (1 —cot x +cos eczx) dx 1s equal to
(a) e (l-cotx)+C (b) e (1+cotx)+C
() e"(cosecx)+C (d)  e'cotx+C
Direction ratio if a vector parallel to line XT_I =—y= 2Z6+ ! are:
(a) 2,-1,6 (b) 2,1,6 (c) 2,1,3 (d) 2,-13

The vector 7 is inclined at an equal angles to the coordinate axes. If the magnitude of 7 is

2\/5 units, then 7 is

@ +2(+]+k) (b) 2(i+j-k)

(© 2(-j-%) (d) 2-j+k)

How many arbitrary constants are there in the particular solution of the differential equation

dy 2
—=—4xy°;y(0)=1 9
—=—40755(0)
(@) 1 (b) 2 () 0 (d 3
. o . . dy X —y"
For what value of n is the following differential equation homogeneous - =77 ?

dx x’y+xy’
(@) 1 (b) 2 () 3 (d 4




Q18. J.:[x]dx is equal to
(a 0 (b) 1 () R d 2

ASSERTION - REASON BASED QUESTIONS

Directions (Q. Nos . 19-20) In the following questions , a statements of assertion (A) is followed by a

statement of Reason (R). Choose the correct answer out of the followinng choices .
(a) Both A and R are true and R is the correct expansion of A.
(b) Both A and R are true and R is not the correct expansion of A.
(c) A is true but R is false
(d) A is false but R is true .

. 1.
Q19. Assertion (A) : The function f:R* — R* defined by f(x)=— is one-one and onto , where
x
R* is the set of all non-zero real numbers .

Reason (R) : The funcation g: N — R" defined by £ ( x) = 1 is one-one and onto .
X

Xy 4 | |4w
Q20. Assertion (A): If 245 x4y "o 4 ,then x=2,y=2,z=-5 and w=4 .

Reason (R) : Two matrices are equal , if their orders are same and their corresponding ele-
ments are equal .

SECTIONB
x[+3 , ifx<-3

Q21. Find the points of discontinuity of f (x) =q-2x , if-3<x<3.
6x+2 , ifx>3

Q22. Evaluate J s gy OR Evaluate J.tan8 xsec’ x dx .

Q23. Finda 2 x 2 matrix B such that : BE _ﬂ - {(6) 2}

Q24. Find the area bounded by the curve y =sinx between x=0and x=2m .

2
Q25. Solve :tan x+2cot™ x = =




Q26.

Q27.

Q28.

Q29.

Q30.

Q31.

Q32.

SECTION C

Consider the function f :R" —[4,0) defined by f(x)=x’+4, where R" is the set of all

non-negative real numbers . Show that fis bijective .

Show that the differential equation {x sin’ (ZJ - y} dx + xdy =0 is homogeneous . Find the

X

T
particular solution of this differential equation , given that ¥ = R when x=1.

OR
Find the solution of differential equation x’dy + y (x + y)dx =0,ifx=1and y=1.

/ [ 1
Evaluate : I tan x ++/cot x dx . OR  Evaluate :I—dx .

sinx +sin2x

Let G,b and ¢ be three vectors such that |c7 | =1,

5‘ =2 and |¢|= 3. If the projection of 5

along ; is equal to the projection of ¢ along G and 5 and ¢ are perpendicular to each other,

find [3@ —2B+25\.

Show that y =log(1+x)— 22x ,x > —1 is an increasing funcation of x , throughout its domain.

+x
OR
Find the intervals in which the funcation given by f (x)=sinx+cosx,0<x <2m is
(1) increasing. (11)  decreasing .
x*t+1
Evaluate : dx
valuate I Frl
SECTION D
13 2
If A=|2 0 —1], then show that A satisfies the following equation. A> —4A* +111-3A =0
1 2 3
OR

Solve using matrix method . x +3y +4z=8, 2x+y+2z=5, Sx+y+z=7




Q33.

Q34.

Q3s.

Q36.

Q37.

Q38.

Find the length and the equations of the line of shortest distance between the lines .
x-8 y+9 z-10 dx—lS_y—29_z—5
3 16 7 93 g -5

Solve the given graphically Maximise Z = 7x + 6y, subject to constraints
x+y<50,2x+y<80,x,y>0

Evaluate I cosX dx .

(1 —sinx)(Z - sinx)

OR

X

Prove that J: mdx =T,

SECTIONE

A curve passing through the point (0,1).If the slope of the tangent to the curve at any point (x,y)
is equal to the sum of the x coordinate (abscissa) and the product of the x coordinate and y
coordinate (ordinate)of that point. Answer the followings :

(1) What is the differential equation on basis of given information ?

(i)  Find the general solution of the differential equation.

(iii)  Find the equation of curve. a1+2+1=4)

A toy making company made a toy in which a cylinder is inscribed in a sphere . The height and
radius of cylinder is H and R, respectively , while the radius of sphere is a .

On the basis of above information , answer the following questions .

(1) Find the relation between R and H .
(i)  Find the value of volume of cylinder V in terms of H. o)
(iii)  Find the value of H when V is maximum . H
OR /
___ JR —1

2
If Vis maximum at H = ﬁ a , then find the maximum value of V .

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

31 1

he will come by train , bus, scooter or by other means of transport are respectively 0’5 10

1
and 5 The probability that he will be late are 13 and o’ if he comes by train , bus and

scooter respectively, but if he comes by other means of transport , then he will not be late .
On the basis of above information , answer the following questions .

(1) Find the probability that doctor comes by train and he is late .

(i)  Find the probability that he is late.

(ii1)  Find the probability that he comes by scooter given that he is late .
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Ql.

Q2.

Q3.

Q4.

Qs.

Qeé.

SECTIONA

y
Identify the function shown in the graph. | |
(2) sin”' x (b) sin”' (2x) . : |
(x EIES TR TE
() S5 (d)  2sin”'x i
-1
If A is a square matrix of order 4 and |adj A| =27,then A (adjA)is equal to
(a) 3 b 9 (c) 31 (d) 91
0 a-2
. . . a+b+c .
Ifthe matrix A=|3 b ¢ |isskew-symmetric, then the value of F 1S
d -4 0
(@) -2 (b) 0 () 1 (d 2

Inverse trigonometric function, whose domain is [

(a) sin”' x (b)
3
200
The inverse of the matrix 030 is
004
l 00
2
002 1
0=-0
030
@ |, (b) 3 1 ©)
00—
L 4 |
kx+1, x<m

If a function defined by f'(x)= {
COSX, X>T

(@) = (b - (c)

1
T

1 l]
3’38

3 (d)

sinl[fj () sin"(3x)  (d)  3sin'x

-2 0 0
0-3 0
0 0-4

is continuous at x =7 , then the value of k is

2
0 () R




Q7.

Q8.

Qo.

Q1o0.

QIl.

QI12.

Q13.

is

cos74° sin74°
sin16° cos16°

Value of the determinant {

1 V3
(@ 0 b) 3 © = (d 1
(1

If f(x)=xsin"" x,then / (Ej is equal to

n 1 o Tl r oy L
@ 573 ® 5" © 572 @ %
A function f (x)=10-x—2x" is increasing on the interval

) o (=) @ He) e [
(a) ’ 4 (b) > 4 (C) 4 ’ (d) 4 > 4

b

If f(a+b-x)=f(x),then Ixf(x) dx is equal to

a+b | a+b |
(a) 5 J-f(b—x)dx (b) 5 J-f(a—x)dx

b—a | a+b |
© 3 /@ @ /@

x(1+y°
The differential equation Y = M represents a family of :
dx y(1+x2)

(a) straight lines  (b) ellipses () parabolas (d) hyperbolas
If J-x2 tan’ (x3)5602 (x3) dx = atan® (x3 ) +C, then a is equal to

1 oL i , L
@) 10 ® © 1 @ 13

A bird flies through a distance in a straight line given by the vector i+ 2} +k . Aman standing

beside a straight metro rail track given by 7 = (3+1)7 + (24 —1) j + 3% k is observing the

bird. The projected length of its flight on the metro track is

6 14
(a) ﬁ units (b) % units

5
(c) % units (d) % units




Q14.

Q1s.

Ql6.

Q17.

Q18.

The distance of the point with position vector 4 —3, + 7k from the z-axis is

(a) 7 units (b)  4units ()  5units (d) /58 units

If G=3i+2j+4k,b=i+j-3k and c=6( — j + 2k are three given vectors, then

(25.f)f — (l;j)} + (EIQ)/Q is same as the vector

(@ a ®)  b+ec ()  a-b d ¢
A student of class XII studying Mathematics comes across an 61y
incomplete question in a book. 5

Maximize Z =3x+2y+1

Subject to the constraints x >0, y >0, 3x+4y <12.

S/he notices the below shown graph for the said LPP, and finds
that a constraint is missing in it.

Help her/him choose the required constraint from the graph.
The missing contraint is

(a) x+2y<2 (b) 2x+y =2 () 2x+y <2 (d) x+2y2>2

9
-

-1

If Z=ax+by+c,where a,b,c >0, attains its maximum value at two of its corner points
(4, 0) and (0, 3) of the feasible region determined by the system of linear inequalities, then

(a) 4a =3b (b)  3a=4b (c) 4a+c=3b (d)  3a+c=4b

A person observed the first 4 digits of your 6-digit PIN. What is the probability that the person
can guess your PIN?

1 1 1
@ 5 O © 5 @ 1

Assertion-Reason

In the following questions, a statement of Assertion (A) is followed by a statement of Reason (R).
Choose the correct answer out of the following choices.

(a)
(b)
(c)
(d)

Q19.

Q20.

Both A and R are true and R is the correct explanation of A.
Both A and R are true and R is not the correct explanation of A.
A is true but R is false.

A is false but R is true .

. | V3 _ - . T
Assertion : Value of the expression sin 1(%} +tan”' 1 —sec l(\/E ) is -
.. .1 . T T 1 . T
Reason : Principal value branch of sin™ x is ) and that of sec  x is [O,TC]— 5[

Assertion : Given two non-zero vectors @ and b . If 7 is another non-zero vector such that

7 X (5 + 5) —0, then 7 is perpendicular to @ xb .




Q21.

Q22.

Q23.

Q24.

Q25.

Q26.

Q27.

Reason : The vector (67 +b ) is perpendicular to the plane of @ and b.

Section - B

If ¥ =logtan [E + ij then prove that & secx =0
4 2) dx '

Solve : cos(2sin™ x) = é, x>0

_ Y
Find : I (x 3)3 e’ dx.
(x=1)
=y . —
OR \ N , V=2
Find out the area of shaded region in the A B
enclosed figure.
O o h

If f(x+y)=f(x)f(y) forall x,y eRand f(5)=2,f"'(0)=3, then using the definition of
derivatives, find f'(5).

The two vectors i + j +k and 3f - j +3k represent the two sides OA and OB, respectively of

a AOAB, where O is the origin. The point P lies on AB such that OP is a median. Find the
area of the parallelogram formed by the two adjacent sides as OA and OP.

Section - C

v e dy __ logx .
If x” =", prove that = > and hence find its value at x =¢.
dx {log (xe)}

OR

[(2)-2/(x)
x—2 '

X
Iff(2)=4 and /' (2) = 1, then find liir;

A spherical ball of ice melts in such a way that the rate at which its volume decreases at any
instant is directly proportional to its surface area. Prove that the radius of the ice ball de-
creases at a constant rate.




Q28.

Q29.

Q30.

Q31.

Q32.

Q33.

Q34.

Find the area under the curve y =+6x+4 above x- axis from x=0tox =2. Draw a sketch of

the curve also.
OR

Using integration find the area of the region {(x, y) x’—4y<0,y—x< O} )

Find the distance of point (2,—1, 3) from the line 7 = (25 - } + 21%) +u (35 + 6}‘ + 213) measured

parallel to the z-axis.
OR

Find the coordinates of the point where the line through (5, 1, 6) and (3, 4, 1) crosses the YZ
plane.

Solve the linear programming problem (L.P.P.) graphically.
Maximize Z =2x+y

Subjectto x+ y <1200, x+y >600, y<—, x>0, y>0.

X
2

Two students Mehul and Rashi are seeking admission in a college. The probability that Mehul
is selected is 0.4 and the probability of selection of exactly one of them is 0.5. Chances of
selection of them is independent of each other. Find the chances of selection of Rashi. Also
find the probability of selection of at least one of them.

Section - D
3-6 -1 1 -2 -1
For two matrices A=| 2 =5 —1|and B=|0 —1 -1, find the product AB and hence
-2 4 1 2 0 3

solve the system of equations : 3x -6y —z=3,2x-5y—z+2=0,-2x+4y+z=5.

_— _TM i OR  Find. .[ (3sin9—2)C059
valuate : ) sin® x +cos® x tna: 5—cos’0 —4sin6

do .

d )
Solve the differential equation: ¥ + a(xy) =X (sm X+ x) )

OR
Find the particular solution of the differential equation : 2ye” dx + (J’ —2xe” de =0 given

that y(0)=1.




Q3s.

Q36.

Q37.

Q38.

X

_ 1
The lines le =-y,z+1=0 and 5 = yT =z+2 intersect at a point whose y-coordinate

is. Find the coordinates of their point of intersection. Find the vector equation of a line
perpendicular to both the given lines and passing through this point of intersection.

Section - E

A company is analysing its internal communication system between the five departments
labelled as P, Q, R, S and T. The company has gathered the following data about one-way
communication between departments.

* Messages are sent from P to Q,PtoRand P to S.

* Messages are sent from Q to R and Q to T.

* Messages are sent from R to T.

* Messages are sent from S to T and S to Q.

The company wants to represent this communication system
using the concepts of relations and functions. Use the given
data to answer the following questions.

1) Is the communication relation (X) reflexive? Justify.

i1) Is the communication relation (X) symmetric? Justify.
iii) a) Represent the communication relation (X) as a set of ordered pairs. Also, state the
domain and range of this relation. Is the communication relation (X) transitive? Justify your
answer.

OR
iii) b) Does the communication relation (X) represent a function? Justify your answer.

Given three identical boxes L, Il and III , each containing two coins . In box I both coins are
gold coins , in box II both are silver coins and in box III there is one gold and one silver coin.
A person chooses a box at random and takes out a coin .
On the basis of above information , answer the following questions .
(1) Find the probability of choosing one box and the probability of getting gold coin from
I box .
(i1)  Find the probability of choosing III box and getting gold coin .
(iii)  Find total probability of drawing gold coin .
OR
If drawn coin is of gold , then find the probability that other coin in box is also of gold .

D 10 cm ¢
A building has front gate of the shape as shown below .
It is the shape of trapezium whose three sides other than
base is 10m. Height of the gate is 4 cm. s 10 cm
On the basis of above information , answer the following
questions . — -
(1) Find the relation between x and /4 . % rom P 10em a som B,

(i)  Express the area of gate A in terms of x.
(iii)  Find the value of x when the area A is maximum .
OR

If at x =5 the area A is maximum , then find the value of / and the maximum value of A.




SAMPLE PAPER 20

Ql.

Q2.

Q3.

Q4.

Qs.

Q6.

Q7.

SECTION A
-1978 0 O
For a square matrix A, if we have A. (adj.A) =| 0 —1978 0 | then |A|+|adj.A|=
0 0 —1978
@  1978*x1977 (b)  -1977 (©)  1978x1977 (d)  (~1978) +1977

3-2 1 -5
X and Y are two matrices such that the transpose of (X — Y) is {O 4 } Y = {3 ) } , then

which of the following is correct ?
EE o[4S o[- o[ 4
@ 27 s ® 2T 5] @ AT 5] @ 2T s

Function f'defined by f(x)=2"" is strictly increasing when
(a) xeo (b)  xe(-»,0) (c) x €[0,0) (d)  xe(-0,x)

The points A(l, 2,3) ,B(—l,—Z, —3) and C(2,3, 2) are three vertices of a paralleogram
ABCD. The equation of CD is

x_y_z x+2_y+3_z—2

@ 77773 (®) 1 2 3
x_y_ z x=2 y-3 z-2

© 37373 (d) 1 2 3
dy x3+y3

The value of ‘n’ such that the differential equation given by e = X'y ; where x,y €R" is
homogeneous, is

(@) 0 (b) 1 (o 2 (d 3

Find the matrix A”, where A = [aij] isa 2 x2 matrix whose elements are given by

a,; = maximum (i, ) — minimum (7, ) :

00 01 10 11
(a) {0 0} (b) L 0} (c) {0 J (d) L J

If A is a square matrix of order 7 , then the number of minors in the determinant of A are
(@ n (d) -1 © d




Q8.

Q9.

Q1o0.

QIl.

Q12.

Q13.

Q14.

QIs.

A bag contains 5 white and 3 black balls. 4 balls are successively drawn from the bag and
not replaced, the probability that they are alternatively of different colours is
2 3 1

(@) = (b) = o) = (d)

7 7 7 7

There are two non-zero vectors @ and b such that .5 = 0 .Then the projection of @ on b is
(a) 1 (b) 0 (c) 2 (d) can not be determined

The graph of the inequality 2x + 7y < 40 is the
(a) entire XY-plane
(b) open half plane that doesn’t contain origin

() open half plane that contains origin, but not the points of the line 2x + 7y =40
(d) half plane that contains origin and the points of the line 2x +7y =40

A and B are events such that P(A)=0.4,P(B)=0.3 and P(AUB)=0.5 then P(B'nA)

equals

g b l i d l
@ 3 b) 3 © 19 @ 5
If f(x) is continuous for all real values of x, then ]‘ /(4x) dx equals
b 1 4b 1 b 4b
(a) 4Jf(x) dx (b ij(x) dx (¢) ij(x) dx  (d) 4j f(x)dx
The value of sec’ (tan’1 3) +cosec’ (cot’1 4)
(@) 27 (b) 30 (c) 34 d 39

A differential equation has an order of 3 and a degree of 2. Which of the following could this
differential equation be?

d’y (d’y ’ d’y d’y ’
zF_ =0 tan| —= |+ =0
(a) dx’ ( dx? J (b) an( dx? ] ( dx’ ]
d3y ’ dzy (dij d3y ’ (dy)z
(©) ( dx’ j dx? dx (d) dx’ dx

The graph drawn below depicts




Q1e.

Q17.

Q18.

(a) y=cos " x (b) y=cosec 'x i
(c) y=sin"'x (d) y=cot™ x ;'I
s /
//
T 0 1
_,,/—m'-'l
/
£ (x) =|cos x| is non-differentiable at -
(a) X=nn, ne’z (b) x:(2n+1)n,ntL
T T

(c) x=(2ni1)5, neZ (d) x=R—{(2ni1)5}, nez

If[.] denotes the greatest integer function, then f (x)=[x] is discontinuous at

(a) infinite points,in 3<x<7  (b) only three points, in 3< x <7

() only five points, in 3<x <7 (d) no point, in 3<x <7

Let G and p be two unit vectors and 0 is the angle between these vectors. Then G+b is a
unit vector if

T
(a) 9:"Z (b) e=% (@ 0== (d) 0~
Assertion-Reason

In the following questions, a statement of Assertion (A) is followed by a statement of Reason (R).
Choose the correct answer out of the following choices.

(a)
(b)
(c)
(d)

Q19.

Q20.

Q21.

Both A and R are true and R is the correct explanation of A.
Both A and R are true and R is not the correct explanation of A.
A is true but R is false.

A 1s false but R is true.

Assertion : The maximum value of the function f (x) =x,x€ [—l, 1] , 1s attained at its critical

point, x =0
Reason : The maximum value of a function can only occur at points where derivative is zero.

Assertion : If the angle between p and g is obtuse, then p.g <0.
Reason : Value of cos® liesin (~1,0), when 90° <6 <180°.

Section - B

If 4x + 1 — 4, then find sin™' x +sin™' 2x.
X




Q22.

Q23.

Q24.

Q25s.

Q26.

Q27.

Q28.

Q29.

Q30.

The total cost of manufacturing ‘x’ smartphones per day in a Delhi based start-up XYZ
Communication Limited is given by C (x) =0.0001x> +4x +2000 . Find C (x= 50) .

Also, find the marginal cost of manufacturing 200 smartphones.

Differentiate sin™ (2a)m/1 — a2 ) with respect to V1—a’x” | if L <ax < 1

NN

OR

\/l+cosx—\/l—cosx}
2

Differentiate w.r.t. x : cos™ {

UBER - CAB SERVICES are very popular in metropolitan cities. Ravi requested for a cab
from Pitampura to Dwarka at 9:00 pm. He is to reach Dwarka in one hour (i.e. till 10:00 pm).
Cab-driver may take 5 minutes to 15 minutes to pick the guest. After booking cab may be late

1
over 15 minutes with probability 20" The probability that guest will reach on time is
70%. What is the probability that Cab-driver reach on time to pick the guest from pitampura

and drop him within one hour ?

Find out the area of the region enclosed by the curve y = 24x , x =4 and x-axis in the
first quadrant.

Section - C

Find the point of intersection of the line 7 = (3; +k ) + U (IA + j +k ) and the line passing through

the point (2, -1, l) parallel to the z-axis. How far is this point from the z-axis?

Consider the following Linear Programming Problem.
Maximize Z =x+2y

Subjectto 2x+3y =6, 4x+y > 4; x, y 2 0. Show graphically that the maximum value of Z
will not occur.

24

X
Evaluate ; | —— dx
valuate Ix10+1

Solve : tany Zlyzsin (x+y) + sin (x—y)
x

If g ,E and ¢ are three vectors such that a + b+¢=

(e))
o
=
o
Q
Il
w

find the angle between a and b




Q31.

Q32.

Q33.

Q34.

Q3s.

Differentiate w.r.t. x : sin™' (x«/l —x —+/xA1=x? )

OR

o @__y(y+xlogy)
If x”-y* =1, prove that e —x(ylogx+x)

Section - D

The curve y = ax” + bx + c; (Where g,b,c € R and a # 0) passes through the points
(=1,0),(2,12) . Use matrix method to determine the values of @ , b and ¢ by solving the system

of linear equations in a , b and ¢ . Find the equation of the curve. If y = ax* + bx + ¢ =0, then
write the real roots of quadratic equation (if possible).

Find the distance of the point (3,5,7) from the line al ; 4_7 2_1 _Z +56

along the line

x-1_ y-2 z-3

2 3 4
OR
Find the Cartesian equation of a line L, which is the mirror image of the line L, with respect
. x_y-l_z-2 . : :
to line L: 1 = - = 3 - given that line L, passes through the point P(1, 6, 3) and parallel
to line L.
Determine the value of a, b, ¢ for which the function
sin(a+1)x+sin
(a )x ad , forx<O0
X
f(x) - ¢ ,  forx=0 is continuous at x =0.
—" 2 —
%/2\/;’ forx>0
X
OR
d 3 3
Find—y'x sin” ¢ cos™ ¢

Px= y=
dx Jcos 2t Jcos 2t

At any point (x, y) of a curve, the slope of the tangent is twice the slope of the line segment

joining the point of contact to the point (— 4,—- 3). Find the equation of the curve given that it

passes through (— 2, 1).




Q36.

Q37.

Q38.

OR
Show that the differential equation 2ye; dx + (y—2xey J dy =0 is homogeneous and find its

particular solution, given that, x =0when y=1.
Section - E

Excessive use of digital devices can disrupt sleep patterns and lead to poor sleep quality. In a

class of students aged 13 to 16 years, the students were grouped based on their daily screen

time and its effect on their sleep.

* Group A: Spends more than 5 hours per day on screens

(45% of students)

* Group B: Spends 3 to 5 hours per day on screens

(35% of students)

* Group C: Spends less than 3 hours per day on screens

(20% of students) A sleep quality survey found the following.

*75% of Group A students reported poor sleep quality

* 60% of Group B students reported poor sleep quality

*20% of Group C students reported poor sleep quality. Using this information given above,

answer the following questions.

(1) What is the total percentage of students who suffer from poor sleep quality?

(11))  Astudent is randomly selected and is found to have poor sleep quality. Find the
probability that s/he belongs to Group A?

Sonam wants to prepare a sweet box for Diwali at home. For making lower part of box, she
takes a square piece of cardboard of side 18 cm. Now, x cm be the length of each side of the
square cardboard which is to be cut off from corner of the square piece of side 18 cm.
Based on the above information, answer the following questions :
(1) Express Volume of the open box formed by folding up the

cutting corner in terms of x and find the value of x for WhiCh? =0.
x

(i1) Sonam is interested in maximising the volume of the box.
So, what should be the side of the square to be cut off so that the
volume of the box is maximum?

A girl walks 3 km towards west to reach point A and then walks 5 km in a direction 30° east of

north and stops at point B. Let the girl starts from O (origin) and take i along east and ; along
north. Based on the above information, answer the following questions.

(i) Find the scalar components of AB 7 = L

_ ] L] E

(ii) Find the unit vector along AB E 5 km =
(i11) Find the position vector of point B. ' 2
I 3 |

S :
v
” v J




