CBSE SAMPLE PAPER - 111

CEASSSIEMATHENATICS e
BLUE PRINT ' '
S. No. | Topics VSA SA - LA Total
1. (a) | Relations and Functions - 4(1) -
{b) | Inverse Trigonometric Functions 2(2) 4(1) - 10(4)
2. () | Matrics 1(1) - 6(1)
(b) | Determinants 2(2) 4(1) - 13(5)
3. (a) | Continuity and differentiability 1(1) 12(3) -
(b) | Applications of derivatives - - 6(1)
(c) | Integration - 12(3) -
() | Application of integrals | 6(1)
(e) | Differential Equations C1(1) - 6(1) 44(11)
4. (a) | Vectors 2(2) 4(1) -
(b) | 3-dimensional Geometry 1(1) 4(1) 6(1) 1 7(6)
5. Linear - Programming - - 6(1) 6(1)
6. Probability - 4(1) 6(1) 10(2)
Total 10(10) 48(12) 42(7) 100(29)
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cmss . x]] \ | A Complete guide for CBSE students
Time : 3 Hours Max. Marks : 100
General Instructions
1. All questions are compulsory.
2, The question paper congist of 29 questions divided into three sections A, B and

C. Section A comprises of 10 questions of one mark each, section B comprises
of 12 questions of four marks each and section C comprises of (17 questions of
six marks each.

3. All questions in Section A are to be answered in one word, one sentence or as
per the exact requirement of the question.

4. There is no overall choice. However, internal choice has been provided in
04 questions of four marks each and 02 questions of six marks each. You have to
attempt only one of the alternatives in all such guestions,

5. Use of calculators in not permitted. You may ask for loparithmic tables, if
required.
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10.

11.

12.

SECTION A

: @ 1y CBSEguide.com
\/3 } A Complete guide for CBSE siudents

Write the principal value of cos™ (_7 )

Write the range of the principal branch of sec’'(x) defined on the domain R-(-1, 1).

2x 4

Find x if 5 3

34
520

If A is a square matrix of order 3 such that |adj A| = 64. Find

A’|

If A is a square matrix satisfying A’=1, then what is the inverse of A?

d
If f(x) = sinx®, find %

What is the degree of the following differential equation?

dy (dyY _ (dyY
(2
dx dx dx
If 5 and b represent the two adjacent sides of a parallelogram, then write the area of parallelogram
in terms of and b.
Find the angle between two vectors @ and b if [a|=3, LB' =4 and |éi X Bl =6
Find the direction cosines of a line, passing through origin and lying in the first octant, making

equal angles with the three coordinate axes.

SECTION B

Show that the relation R in the set A={x;xeZ 0<x<12} given by

R={(a,b): \a—b| is divisible by 4} is an equivalence relation. Find the set of all elements related to
1.

Solve for x : 2tan”' (sinx) = tan™' (2sec ), 04x<g
OR

| tanl sin“—2X + cos™! _1-y2 =
Show that : 5 1+x ] +y2

= x_+}i, x| <1, y>0 xy<i
1-xy
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13,

[4.

15.

16.

17,

18.

19.

21,

Ifnone of a, b and ¢ is zero, using properties of determinants.

&%, .1/ CBSEguide.
bc  blthc cl+he otk
a‘+ac -ac  c¢'+acl= (betcatab)’

prove that :
a’+ab b’+ab -ab

gl
If V1x2 + /1= y* = a(x-y), prove that g—? = }_}’2
X =X

1£y=(x+/x1)", then show that (x2+1) g+x%-mw=ﬂ

Find all the points of dicontinuity of the function [{x) = (x?) on [1, 2), where [.] denotes the greatest

integer function.
OR

i gy 4 12

1
cos(x-a) cos(x-b) *

Evaluate I
OR

Evaluate : [ x(logx)*- dx

Evaluate ; J';:ifi dx

Using properties of definite integrals, evaluate,

T oxdx
{ 4-cos*x

The dot products of a vector with the vectors i-3k, i-2K and i+j+4k are 0, 5 and 8 respectively. Find

the veclor.

Find the equation of plane passing through the point (1, 2, 1) and perpendicular to the line joining
the points (1, 4, 2) and (2, 3, 5). Also, find the perpendicular distance of the plane from the origin.

OR

Find the equation of the perpendicular drawn from the point P(2, 4, -1) to the line

x+5=};+3=z—ﬁ
| 4 -9
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23.

24.

25,
26.

27.

28.

29.

A biased die is twice as likely to show an even number as an odd number. The die is rolled three
times. If occurance of an even number is considered a success, then write the probability distribution
of number of successes. Also find the mean number of successes. —

“. wyCBSEgu ide.com
SECTION C =@A Complete gnide for CBSE students
Using matrices, solve the following system of equations :

-1—-—1-+l-4 -2—+l-§—0 -1—+1+l—2x¢0,y¢0 z#0
X'y 2 X y 2z X y z

Show that the volume of the greatest cylinder which can be inscribed in a cone of height h and
o .4 .
semivertical angle @, 1s == h’ tan’a

OR

Show that the normal at any point § to the curve x =a cosg+agsingandy =asing-ag cose is at
a constant distance from the origin.

Find the area of the region: {(x,y) :0<y<x%0<y<x+2;0<x <3}

Find the particular solution of the differential equation

(xdy-ydx)y - sin (-X} = (ydx+xdy)x cos b ,given that y=n when x=3.
X X

Find the equation of the plane passing through the point (1, 1, 1) and containing the line

T = (-3i+j+5k) + A(3i-j+5Kk). Also, show that the plane contains the line

F = (-42j+5k) + A(d-25-5K)

A company sells two different products A and B. The two products are produced in a common
production process which has a total capacity of S00 man hours. It takes 5 hours to produce a unit of
A and 3 hours to produce a unit of B. The demand in the market shows that the maximum number
of units of A that can be sold is 70 and that of B is 125. Profit on each unit of Ais Rs. 20 and on B
is Rs. 15. How many units of A and B should be produced to maximise the profit. Form an L.P.P.
and solve it graphically.

Two bags A and B contain 4 white and 3 black balls and 2 white and 2 black balls respectively. From
bag A, two balls are drawn at random and then transferred to bag B. A ball is then drawn from bag
B and is found to be a black ball. What is the probability that the transferred balls were 1 white and
1 black?

OR

In an examination, 10 questions of true - false type are asked. A student tosses a fair coin to determine
his answer to each question. If the coin falls heads, he answers ‘true’ and if it falls tails, he answers

121

“false’. Show that the probability that he answers at most 7 questions correctly is 7 128"
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SAMPLE PAPER III
SECTION A

_5_15

6

i3 i
10, — -

[ 2)U[2 ]

=1

A'l=48
Al=
—TE——cos x

180
2
IE X ‘B|
i

6

1 1 1
< Nek —\/*3;'3 Nl > (1 mark for correct answer for Qs. 1 to 10)
SECTION B

(i) + a e A, |a-a|=0 is divisible by 4. - Ris reflexive (i) _ Y

(ii) a, b€ A, (a, b) € R = [a-b| is divisible by 4.
= |b-a| is divisible by 4 .. Ris symmetric —-(ii) Ya
(iii) a, b,c € A, (a, b)eR and (b, ¢) eR

= |a-b| is divisible by 4 and [b-c| is divisible by 4

. (a-b) and (b-¢) are divisible by 4 and so

(a-b) + (b-c) = (a-c) is divisible by 4. Hence 1
|a-c| is divisible by 4= (a, ¢) €R. Hence R is transitive
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Hence R is an equivalence relation from (i), (ii) and (iii). Y
Set of all elements of A, related to 1 is {1, 5, 9} o
12.  Given equation can be written as
4f 2sinx A 2 n
tan” —— | =tan , O<x< 1%
1-sin“x cosX 2
2sinx p
= = tanx =1 : 1%

cosx cOsX

= X=— 1
OR
LHS = tan%(z tan™ x+2tan“y) 1Y%
+
= tan(tan™ x+tan™y) = tan tan™ = 1%
_ 1-xy
_Xxty
1-xy 1
13.  Given determinant can be writeen as
, -abe ab(btc) ac(btc)
A= oy ab(atc) -abc be(atc) 1
e ac(atb) be(bta) -abc
-be ab+ac ab+ac 1 1 1
abc R, - R,#R, +R; :
= —labtbc -ac abtbe ab+bc -ac ab+be 1
abc = (ab+bc+ac)
actbc betac  -ab lac+bc betac  -ab
1 0 0
C, - C,-C,
A = (abtbctac)|ab+be  -(abtbetac) - abtbe ]
C,—»C,-C
- actbe 0 -(ab+be+ac)
= (ab+bc+ac)® \ 1

14.  Putting x = cosa and y = cos P to get
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15.

16.

i@my CBSEguide.com

23in-c%[i cos(gﬁ) .

otp
2

sino + sin B = a{cos o - cos B) =

-2sin sin—-

= cot[ﬂ) =-a, = a-B =2cot”(-2) or cos”x-cos"y = 2cot” (-a)

OR
46
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1]

2
1 1 dy -0
Differentiating to get — J-x Jl 2 dx 1
dy _ [1-y
= —==,—
dx 1-x*
Getting
y m-1 X m(X'f“'u"Xz"'I)m i
—=m (x+ X +1) 1+ ) = 'y i
X Jxi+l Vx2+1 Vxi+]
d .
= xuyay: my (i) 1/2
dx x2+1 dx dx
2
e (X'2+1)‘§%+X-%=m XZ—'-Id—z =m-my=m? (using i) 1
or (Xz 1) 2y+x—-rn2y 0 L5
: dx?  dx
1, 1<x<v2
fix)=[x?, 1£x<2 = fix)= {2, V2<x<3 :
3, J3<x<2

At x = \/E,_ LHL =}, RHL =2 .. x=+/2 is adiscontinuity of f(x) 1%
Atx=.f3, LHL=2,RHL=3 .. x=+/3 isalso a discontinuity of(fx) 1
ie. /2, /3 are two discontinuities in [1, 2) A
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17.

18.
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a2
Lety = sin™ (Exdhx‘) and z = cos” (l 2 ]

14

Put x = sin0 1o get
y = sin"'(sin26) = 20=2sin"'x and z = 2an"'x

. I 1 dx = — 1 Isin[(x-a)-{x—hj} i
cos(x-a) cos(x-b) sin(b-a) < cos(x-a) cos{x-b)

1 J[ sin(x-a) cos(x-b)  cos(x-a) sin(x-b) J ix

- sin(b-a) | cos(x-a) cos(x-b) cos(x-a) cos(x-b)

_ | "y
"~ sin(b-a) {[tan(e-a)-tanGe-b)fax

= i [loglsectea)~loghec )] +¢

OR

= 2, - ,_x._!.. .J.EE.IE
1= [ (logx)?xdx = (logx? - [2 S

{log xPF=logx -—+I—-—-dx

——{leng——Ingx +]—+¢ or — [flogx)’ lﬂg**'—]ﬂ

X X A Bx+C

¥-1 (x-D)(xxH)  x-1 x*xH

= x = A(x*x+1) + (Bx+C)(x-1)

= A+B=0,AB+C=1and A-C=0 = A=%, b:.% U=%

| | 1 x-1
= [qas o ks [

47
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I

1 J' 2x+1

| ' 1
= - || - — +.._ 1
3 log‘x ll 6 x2+x+1dx ZJx2+x+1
1 1 1 1
=  log|x-1|- = logxttx+1|+= dx
3 og|x-1| 6og[x x+]| 2'[( 1) : _
X+— |t Jz P
2 2
1 1 1 o 2x+1 :
= —log|x-ll—=log|x*x+l+—=tan~ —p=+¢ Y,
I=T xdx _T (m-x)dx =-’i(1r-x)dx 1
4-cos’x ¢ 4-cos((m-x) 4 4-cos’x
x %
1 sec?x
= dx=2n | ———— 1
2l n'! -COS * '([ 4-tan’x+3 .
n T odt T 2 L2t Zt]m '
I=— , tanx=t =@ [=—-—=tan™ ——=tan  —=
i & TR R A | |
W32 43 |
Let the required vector be 3= xi+yj+zk
w3 -(3k)=0 = x3z=0 ~(i) 1
a-(i-2k)=5 = x2z=5 (i) Y,
i (k) =8 = x+y+dz=38§ (i) Y
solving (i) and (ii) to get x=15, z=5 : 1
Putting in (iii) to get y = -27 Ve
a=15i-27j+5k Y,
Here & = i+2j+k and i=(2-1)i+(3-4)j+(5-2)k
="f—j+312 . . i
.. equation of plane is F- (14+3K) = (i+2j+k)- (i+3k)=2 ' 1+1

or Xx-y+3z-2=0
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23.
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2 2 2411

Distance from origin = Ji7150 = N or T units

OR

Any point on the given line is, {1 -5, 44-3, -94+6)for some value of } , this point
is Q, such that PQ is | to the line P12 4, -1)
= (A-DHEA-TEH9ATY(-9) =0 = A=1
- Qis (-4, 1, -3) and equation of line PQ is

W

1
Getting P(odd number) = 3 P(even number) =

Let X be the random variable “getting an even number”

X 0 1 2 3
1 6 12 8
P(X — = = X
5 27 9 27
6 24 24
X P 0 e = L
0 27 27 27

Mean = Y XP(X)= -g% =2

Given equation can be written as

11 1) X| (4
21 al|il=]olorax=B
)7 L2
1
\ z /

|A] = 1@HIEHI(D =10 # 0 .. X=A"B
cofactors are :
A4, A,=5, A=l
A, =2, A0, A,=2
A=2, A,=5, A3
49
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o8
1t
oy B
o ™
W

2 2)\(4 2
y ~Lls 0 5]o|=]
Yi 10 1
{ 1 2 3)\2 1
A
= x=-1~, y=-1, z=1 | 15
2

Let the radius of inscribed cylinder be x and its height be y

. Volume (v} = wx%y 2
= g(h-y)*tan?a-y
= 7 tan 2a [ h?y-2hy?+y*] 1
dv ' ; -
— = mtan 20t [h*-4hy+3y?] I
dy
oo 3y24hy+h?=0 or 3(y-h)(3y-h) =0 = y=h, y= % 1%
dy
R e - =l i
since y=h is not possible .. y= A is the only point
dZV _ _ h — . _E : . 1
'dy_z —6y—4h—6(é)-4h -2h<( ..y-3 is a maxima 1
= —4-nh3tan ¢
27
OR
dx ) : _
H—é= -a sin@ + a sin® + ab cosd = ab cosb 1
dy PP o
e = a cos - a cosO + ad sinf = ab sinb 1
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- = —— =tand .. slope of normal = -cotb 1
. Equation of normal is
. : cosf .
y-a(sind - 8 cosd) = -,—B[x-a(cosﬂ + 0 sin6)] 1
sin

Simplifying to get x cosB +y sinG-a=0

2
i in = = |a constant
Length of perpendicular from orgin Jon70 t cov0 la|  ( 1
For correct figure getting points of intersection as x=-1, x=2 : vz
. 2, 3

Required area = Jo xdx + L (x +2)dx 2

32 : P
H e

3 0 2 2
8 + 2 8= sl sq.U 1
3 2 6

Given differential equation can be written as

[xy % - yzj sin (%] = (xy+x2 j—i) €OS (%) --(1) A

Putti 1—vor =vX ivesd—y—v+xi‘-r~ 1
utting " .4 g s i
~. (1) becom v sinv (V+X d_v) —v2sinv = vcosv + [v+x ﬂ) CosV _ 1
dx dx
. d -
= (VX sinv-x cosv)—V =2V COsV
dx
= -J VS - O v = ~I-2-dx = log|v cosv| = —-2log x+loge 1+1
V COSV X :
= X2-V-COSV=C =P Xycos y/x =¢ B
. 3n
X=3, y=1 gives c=7 Y
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28.

29.

= solution is 2xy cosy/x =37x
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Let the given point be A (1, 1, 1) and the point on the line is P(-3, 1, 5)

-~ AP =-4i+4k

. The vector j to the plane is

(=4} +4K) % (315-5k) = 4i-8j+4k or i-2j+k
. Equation of plane is

i-(1-2+k) = ((++8)- -2+ = 0 (i)
or x-2y+z =0

Now, since (§-2j-5k)- (i-2j+k) = 1+4-5 =0

At

I«‘\\

~. The line ¥ = (-i+2j+5k)+A(i-2j-5k) is parallel to the plane

Also, the point (-1, 2, 5) satisfies the equation of plane

as (-1-4+5) = 0 = point lines on plane

hence the plane contains the line.

Let x be the number of units of A and y of B, which are produced

- LPP is Maximise z = 20x-+135y
Subjectto  5x+3y<500
x<70
y<125
x=0, y>0

Getting vertices of feasible region as :

A(0, 125), B(25, 125), C(70, 50), D(70,0)
Maximum Profit = Rs. 2375 at B

. Number of Units of A=25

Number of Units of B = 125

Let the events are defined as :
E, : 2 white balls are transferred from A to B

E,:2 black balls are transferred

52

y=125

20 40 6D BO 108,120
Bx + 3y =500

2

1%

1%
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E, : 1 white and 1 black ball is transtfered
A : 1 black ball is drawn from B

d¢ 4.3 2 3¢ 32 1
P(E,) = —2 = /= = —, =22 =""=— P{E
() Te, 7.6 7 (E:) c, 7.6 7 (E:)
2 1 4 2 3 1
A/E)=2==,P(A/E,)=—== E,)=>==
-~ P(E,)-P(A/E,)
(E,) P(A/E,}+P(E,) P(A/E,)+P(E,) P(A/E;)
4 1
__X_
_ 772
21 12 41
72 73 72
OR
_ | :
P(answer is true) = )

1
P(answer is false) = 5
P(at most 7 correct) = 1-{P(8) + P(9) + P(10)}

(where P(8) etc means probability of 8 correct answers)
1 & 1 2 ]. 9 1 1 10
{ C‘[z] [2) % 2} 2 S 2
1 10
= 1. {0C. +°C +°C (_)
{Pe,+r+ G 5

= 1- {45+10+1} iﬁ

56 7 121 -

1- =
1024 128 128

53
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