SECTION A

. Assame registration number cannot be assigned to
two different candidates, therefore the function f
must be one-one. As N is the set of all natural
numbers and out of all the natural numbers only
100 natural numbers can be the image of any
element of A under f. Hence, fis not onto. [1]

. Using the property of determinants, "If two rows or
columns of a determinant are identical, then the value
of the determinant is zero." [15]

Here first and third rows of the determinant are
identical.

A=0 [v2]

a=+/32+42 = J9+16 = 5 units

The unit vector in the direction of given vector

A 1= 1 A oA
== :—3‘—4 1
a aa 5(1 J [15]

. The vector in the direction of given vector and
having magnitude 5 units

5%:5%(33’—4}) =3i-4; [14]
. Given that, tan™ [1_—3 = ltan‘1 X
1+ 2

= 2tan™’ (%‘j =tan ' x

= 2(tan’1 1-tan™ X)

A-B
=tan' x{"-(tan' A—tan™ B) =t *1( )
an X{ (an an ) an 1+

[%2]

= 2%—21:an’1 X=tan' x

r_ 1

CBSE Sample Question Paper 1

-1

T _
=>6—tan X

= tan?—= = tan' x

&lr—a

1
=>X= =
V3

SECTION B

. Dutting x= asin ¢ in the given function such that

L L X
¢ =sin" =
a

( asing )

k\/az - a’sin® goJ

So, tan™ = tan™

X
NEE'e

_ tan"! asin
L a’ (1 —sin® (p)J

L[ asing )

= tan [14]
L ayJ1-sin® goJ
L sing )
= tan | ——
L/l —sin?® (pJ
=tan™ (sine) ( sin® A+ cos® A= 1) [14]
(cose)
= tan' (tan (0)( tan A= 22 j:) [14]
cos
=0
= tan” x =@ =smn = [12]
a’ —x a
Given that, tangent to the curve
Y g ) [15]
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The given differential equation is a homogeneous
equation, so by substituting y by vx,

y=vx
dy dv
= — =vtx—
dx dx
from (i),
dv  wx , VX
v+x— = ——sin" —
x  x x
= "+x_x = y—sin’v

dv ,
= X~ = _gin"v
dx
dv dx 5 x
= —— = —— orcosecvdv = —— [14]
sin” v x x

Integrating both sides, we get —Cotv = —logx+¢

where c is the integration constant.

= —cotv+logx =c¢

= —cotl+logx =¢ asy=vx

X

As the curve passes through (1,2} , putting x =1
3
and y= % (V2]

tﬂ+l 1
c= —Cot— (o)
3 g

1

= = . logl=0
75 og1=0)
Therefore the required equation of the curve is
Y 1
—cot—+logx = —— [15]
» NG
2 -5 7
7. Giventhat, A=|-9 1 0
4 0 -1

2 -5 7|2 -5 7
LA=1-9 1 0(-9 1 0
4 0 1|4 0 -1

77 15 7
= A"=|-27 46 -63
4 20 29
154 -30 14
2 _| _ —
=>2A°=|-54 92 -126 [14]
8§ 40 58

2 5 7 14 -35 49
and 7TA=7/-9 1 01|=|-63 7 0 |[%]
4 0 -1| |28 0o -7

1 00 300
3I=3(0 1 0|=|0 3 O [14]
0 01 0 0 3
154 -30 14
L2A°+TA-3I=|-54 92 -126
8§ 40 58

14 -35 49 3 00
+-63 7 0]|-10 3 O
28 0 -7/ |0 0 3

165 -65 63
=-117 96 -126 [14]
36 -40 48

8. Given that, tan™ [ X 2] +tan™ ( X 2) X
x-3 x+3 4

xX—2 x+2

x-3 x+3 _r
1_(X—2)[X+2j 4
x-3/\x+3
A+B]
AB

(as tan? A+tan B=tan™ 1

= tan™




(X—Z)(X+3)+(X+2)(X—3) z
= 8) (x+8)—(x-2)(x+2) | 4 %]
X+x-6+xX-x-6 tan®
¥-9-x¥+4 4
:>2X2—12:1
-5
2% —12=-5= 22 -T7=0 [14]

o =T= 2=’
2

3X=i\/g [1]

2
3 =0 will be

9. Tangent to the curve y+ <

dy 2

dx (X—3)2 B [1/2‘]
dy 2 d
-~ __ = _ . Ly
PR

:>(X—3)2 =

= x-3=4+1

Taking x-3=1, x=4= y=-2 [14]

By taking x-3=-1,x=2= y=2

So, the equation of the tangent passing through
(4,-2): [2]

y—(-2)=2(x—4) or y-2x+10=0

And the equation of the tangent passing through
(2) 2) :

y-2=2(x-2) or y-2x+2=0 [v2]
10. Position vector of point A(4,-1,5) = 47— j+5k
Position vector of point B(-2,0,3) = — 27 +3k[%:]

11.

12.
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The position vector of the mid-point (say P) of the
vector joining the points A and B will be (Y]

(41 —J+5k)+( -27+3k
2

OP=

OP— (4_2)1_é+(5+3)k

[%2]

O—P—ZI j+8k

OP=i-2j+ak [14]
It is given that f(x) = kat x=9 or f(2) =k

¥ +x —-16x+20

lim f(x) = lim £(x) = lim (X_2)2

X2 x—2" x—>2

-+ f is continuous at x= 2, [12]

lim £(x) = £(2)

x—>2

Hence, k=17 (1]
Given, I:f%dx

(2% 4x 1) "
) I= IW’ N deX [%2]

= I:J(zx% _4x? +x’%)dx

N
VAT )

C being the integration constant.

:%X%—§X%+2\/}+C [1]
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13.

14.

SECTION B
Probability of task completed by A; P( A) = é
Probability of task not completed by A;
1 2
PlA)=1-==— 1
(A4)=1-3=3 [%2]
Probability of task completed by B; P(B) = i

Probability of task not completed by B;
1 3

P(B')=1—Z=Z [¥5]

As the task is completed independently by A and B,
. PAB)= P(4)x P(B) = x

(i) Probability that task is completed (either by
AorB)=P(A UB) = P(A)+ P(B

1.1 7

374 12 1]

(ii) Probability that exactly one of them completed
the task= P( A). P(B)+ P(B).P(A')

1 2
=—X—+4—X—
3 3
1 1 5
R -

The region bounded by the curve y* = 9x and the
line x=5 is shown in the given figure which is
OACO.

Area of OACO = 2(Area of OAB)

5
Area of OACO = 2Iydx [1]
0

= 2‘E|13\/;IdX
0

= 20~/5unit’ (1]

[2]

15. To check the injectivity:

Let x,y € R suchthat f(x) = f(y)
=>X+x=y+y

=>X -y +x-y=0
:>(X—y)(x2+xy+yz+1)=0

=x-y=0 [ X +xy+y >0forall x,yc R]
=x=y [1]
Thus, £(x)= #(3) = x= ¥

forall X,y R

So, fis an injective map.

Now to check surjectivity: Let y be an arbitrary
element of R. Then,
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16.

f(X)zy:xB+X=y:>X3+X—y=0 [1]

Asan odd degree equation has atleast one real root.
Therefore, for every real value of y, the equation

¥’ + x— y=0 hasareal root o such that
d+a-y=0=>d’+a=y= fla)=y [1]
Thus, forevery y € R there exists a € R such that
f(a) =y.

So fis a surjective map.

Hence, f: R— R is a bijection. (1]
Given, f(x)=2x-6x-4

It is a polynomial function, so it is continuous in
[2, 5] and also the function is differentiable in (2, S).

[1]

The differential of the given function

£(x)=4x-6

_f(b)-1f(a) _16-(-8) 24

= N — 8

b-a 5-2 3
According to Mean Value Theorem, there exists a
point ¢ € (2, 5) such that ﬁ'(c) -8 [1]
f'(c)=8
= 4c-6=8 [1]

14 7 7

= — = — = — 2’5

=e=7=3 where ¢ 2 €(2,5) [1]

Hence, the Mean Value Theorem is verified.

OR

Given that y=sin™' x

d d, . _
:>d—‘§=£(s1n ! X) [1]

17.

CBSE Sample Question Paper 1

1

- #

S(1-x)

The second order derivative

dx’

X

" y=sin~

i)

'x

= x=siny

dy

sinsin y

e (

sinsin y

(cos2 _y)3

sin y

cos® y

_ siny><

1

cosy cos’y

1-sin® y)3

& -5
£r_ —%(1— <) % (—2x)

2
g ZX;V: tan y.sec® y
-4 2 1
Given matrix, P=| 38 -1 4
2 0 3
-4 3 2
So, P=| 2 -1 0
1 4 3
1
LetAZE(P-f-P’)
4 2 3
805 8] |, 2 2
= — 5 —2 4 = E —1 2
3 4 6
3 .93
L 2

—
—
[a—



CBSE Sample Question Paper 1

4 23
2 2
5
NowA':§_12:A
3 2 3
L2 |

Thus A= %( P+ P') s is a symmetric matrix.

Again, let B:%(P— P’) (1]
o -1 1
Joo -1 Z
= — 1 0 4 =\ — 0 2
2 1 4 0 2
1 -2 0
L2 i
o 1 1
2 2
-1
Now B' = - 0 -2|=-B
-1 2 0
L 2 |

Thus B= %( P- P') is a skew-symmetric matrix.

| 2@, L
2 2 2 2
AsB=|2 12l 2
2 2
3 2 30|11 2 0
L 2 1 L2 ]
4 2 1
= A+B=|3 -1 4|=P
2 0 3

Hence matrix P is represented as the sum of a
symmetric and a skew-symmetric matrix. [1]

OR

Given, A= 2 4
0 1

18.

11

Write, 4= JA [1]
2 4] [1 0
. — A
{0 1} {0 J
. 1
Applying R = S B [1]
1
1 -2] |=
[0 1}: 2 °|4
0 1
Applying R, = R +2R, (1]
1
1 0] |=
[0 1}2 2 ° |4
0 1
1
-2
Al=]|9 [1]
0 1

Given that, x=3cost, y=2sint

Eliminating t from both the equations as follows:

o |

= CoS t,zz sint
2

Squaring and adding both the equations, we get

i+£=sin2 t+cos’t

9 4

X y

X, 1
=9t (1]

This is the equation of an ellipse.

y

B(0,2)

< (—3,0)m@_\ ABO),
N EPZ

(0,-2)
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19.

20.

From the above figure, we get

3
Area = 4J§\/9— X dx
0
83
=§j\/32 - X dx
0
2
[ a? —deXZéX\/az -X +%sin’1§+6’
a

3
.. Area = §|:i(\]9— X2 +%sin1§}

32 \

.. Area = 67 sq units [1]

Given

a=1+2j-4k,b=3j+ kand ¢=81-2]+ k
Now, a+2b=(1+2j-4k)+ 2(3j+k  [1]
=i+(2+32)j+(-4+A) k

As, a+Ab Llec then(é+/lB)~E:0 [1]
=[1+(2+82)j+(-4+ 2)k|-(81- 2]+ k] =0
= 3+(2+31)(-2)+(-4+4)=0 [1]

=23-4-61-4+1=0

= - 5-51=0
= -51=5
=1=-1 [1]

Given, x= 4/ 3Sin71t’ y=n 3°°Silt [1/2]

1
. Xz(asinlt)g —

1 sin! ¢
2

1
1cos 1¢

and y= (acosilt)E = g2 [1/2]

1,
Taking, x= 22" " and taking log both sides, we
get (V2]

21.

Again taking, y=a
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1 .
log x= Esm’l tlog a

1d 1 d .
;F)t( = 5log a-a.(mn*l t) [%4]
dx
—=—loga
dt 2 1-¢

1cos’1 t
2

Taking log both sides, we get (Y]

log y= %cos’1 tlog a

1dy 1 d y.
..}-E—Eloga-a(cos t)

dy_yloga( 1 )

i~ 2 \ji_z) L]
dy  yloga
dt  2J1-¢£
dy _ Yloga
Ldy_dt . 2N1-¢
Tdx  dx xlog a
dt  2J1-¢
Hence, ﬂ’= Y [v2]
X X

From line, x= ay+ b, z= cy+d

Similarly from line, x= a'y+b,z=c'y+d’

x-b
y= and y=
a

’

z—d'

J
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x-b y
= =1~ o (2) (1]
It can be seen that line (1) is parallel to the vector

ai+j+ck (1]

Andline (2) is parallel to the vector 7 + j+ ¢’ k
[¥4]
If the lines are perpendicular then (%]
(a;'+ }'+ cl})-(a’;'+ }'+ c’I})zo
= aa'+1+ccd=00r aa’+cc’+1=0
OR
Wehave, [+ m+n=0, P+m>—n*=0

Eliminating # from both the equations, we have

Prm*—(I+m) =0
>P+m-FP-m*-2Im=0 [12]
=2Im=0

=Im=0

:>]:00rm:0 [1/2]

If J=0 wehave m+n=0and ;2 —n2=0
= 1=0,m=a,n=-a

If m=0,wehave [t p=0and P_p2=0

=Il=-a,m=0,n=a (2]
So, the vector parallel to these lines are z= j— k
and p=—-7+k
If angle between the lines is ¢, then
osp- 0 4]
allBl ~ V2v2 2

= cosp = 1

72

T
L= g [1]

13

x’dx
22. Given, I=[———
IX4—5X2+6
Let, ¥ =t
b's t t
th = = 1/
N 56 Eobtr6 (-2)(t-9) "

23.

A B
(t-2)(t-3) t-2 t-3

Say,

. t= A(t-3)+ B(t-2) [%2]

Comparing coefficients both sides, we get

A=-2,B=3 (%]
Now x 2 + 3
x*-5x+6 -2 xX-3
X
Then, J=
o =l
1 1
—ijdx+3jmdx
or J=-2f 2dX+3j dx [¥]
2 -(2) P NE!
S LRI B SN |
|X+f| 2( |x+«f|
dx a
('sz—az_%lgx+a+cj [1]
Hence,
B 18] 5
I:——l —log +C
gX+\/7 X+[ [

Let one number be x and then the other is

y =40 - x as their sum is 40.

Let P(x)= X'y or P(x)= ¥*(40 - x)° [14]
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Now finding the first order derivative;
P'(x)=2x(40 - x)" - 2x* (40 - ) [14]
- P'(x) = 2x(40 - x)(40-2x)

or P'(x)=(40- x)(80x-4x*)

And P"(x)=—(80x-4x")+(40 - x)(80 - 8x) [14]

P (x)=12x -480x+3200 = 3x* — 120x+ 800
Now, P'(X) =0 [v2]
= 2x(40 - x)(40-2x) =0
= x=0,x=40,x=20 [14]
When x=0,y=40= P(X) =
When x=40,y=0= P(x)=0 [v]
. x=0, x=40 cannot be the possible values of x.

When x=20, y=20 (%]

and

P'(20) = 3(20)* ~120(20) + 800 = ~400 < 0[]

So, by second derivative test P( X), will be

maximum when x= 20, y= 20

Hence the require numbers are 20 and 20. [V4]

SECTION D
24. Converting the inequities into equations, we get
x+y=4,3x+8y=24,10x+7y=35,x=0,y=0
(2]

These equations represent straight lines in the
following graph.

The feasible region of the given LPP is shaded. The
coordinates of the corner points of the feasible
region are: (V2]

CBSE Sample Question Paper 1

0(0,0), A(0,3), B[§,B) , C(Z,éj , D[Z,Oj
55 3’3 2

Corresponding values of Z are:

(0,0)0=Z=0 (1]
(0,3)=>Zz=21 [14]
[% ?2] = Z=24.8

75

7

(5,0 Z =175 [14]

So the maximum value of Z is given by B(% E]

whichis Z=924.18.

»
»

;
£

rm
)
| S—

10x + 7y = 35

X +y =4

25. Letthethree numbersbe X, ¥, Z respectively. Then,

X+ y+z=6 (V2]
x+0y+2z="17 (V2]
3x+ y+2z=12 (V5]
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The above system of equations can be written in
matrix form as:

AX=B
6
7 [%2]

—_ o

L

N < X
I

12

Now |4 =1(-2)-1(1-6)+1(1)

=2+5+1=4%0 [%]

So, the above system of equations has a uniques

solution givenby X = A'B, (%]
Now
A11:_2"412:5"413:1"421:0"422:_2’
Ay =2,4,=2A,=-14,=-1 [1/2]
-2 0 2
adJA =5 -2 -1 [1/2]
1 2 -1
-2 0 2
'A’l—iad'A—1 5 -2 -1
R R (2]
1 2 -1
Now X=A"'B
1—2 0 216
DX:Z 5 -2 -1 7 [1/2]
1 2 -1f/12
1_—12+0+24 3
:X:Z 30-14-12 |=|1
| 6+14-12 2
X 3
or | y|=|1|=x=3,y=12=2 [14]
z 2

Hence the numbers are 3,1 and 2 respectively. [ /2]

15
OR

The given system of equations is consistent, if
D=0 orif D=0,

then D, =D,=D,=0

We have

11

1
D=2 5 a=15-2a-6+a+4-5=8-a [1]
1

2 3

6 1

:11; ; ;:6(15—23)—(3b—14a)+(2b—70)

=2a-b+20 [15]
1 6

Dzzi 1131 §=(3b—14a)—6(6—a)+(28_b)

=-8a+2b-8 (5]

=(70-2b)—(28 - b)+6(4-5)

-36-b [12]
Now, D#0=>a-8=0=a=38 (1]

Thus, the given system of equations will be

consistent and will have uniques solutionfor a = 8.
For a = 8, we have (V2]
D=0and D, =36-bhD,=2b-72,D, =36-b
Clearly, D=D=D=0 forb =36

Thus, for a=8 and b= 36

we have D=D =D,=D,=0 [12]
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Putting 2 =8 and b= 36, the given system of
equations reduces to

X+ y+2z=6

2x+5y+8z=36

x+2y+3z=14

Taking z= k, first and third equations become
x+y=6-k

x+2y=14-3k [%4]

Solving these equations by Cramer's rule, we get

‘G—k 1‘

X=w=12—2k—14+3k=k—2
11
;)

‘1 6—111

_12 143K sk 64 k—8-2k
11 [14]
1 2

Thus, we have x= k-2, y=8-2kz=k
Clearly, these values satisfy the second equation.

Thus the given system of equations will be consistent
and will have infinitely many solutions for

a=8,b=36 .

Hence, the given system of equations will be
consistent if

a#8beRorif a=8,b=36 [1]

26. (a) Given, equations of the planes:

2x+4y=0 and 6y—22z=0
Normal to the plane (1), n, 21+4;  [%]

Normal to the plane (2), 172:6}'— 2k [»]

The requiredline is parallel to the given planes,

therefore the line is perpendicular to n, and

112 .

(b)
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The line is parallel to the vector

b:n_.lxg [14]
i j k

b=12 4 0
0 6 -2

b=1(-8-0)- j(-4-0)+ k(12-0)

b=-87+4j+12k [v]

So the equation of the line passing through the
point (2,0,—1) and parallel to the given planes
is (%]

x-2 y z+1
~ = 1
4 12 ]

Given points are:

A=(2,4,1),B=(-2,0,4),C=(6,1,-3)

2 4 1
2 0 4|=2(-4)-4(6-24)+1(-2) [1]
6 1 -3

=-8+72-2=62%0

Therefore, a plane will pass through the points
ABand C.

X=X Y-y z-7
%% %B-X% %-%=0 [14]
%=X %V %4

x-2 y-4 z-1

=(x-2)(16+9)-(y—4)(16 -12)
+(z-1)(12+16)=0

= 25(x-2)-4(y-4)+28(z-1)=0

= 25x-50-4y+16+282-28=0

= 25x-4y+28z=62 (1]

This is the required equation of the plane.
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27. Given that,

A:A A =4:4:2
P(4)= . P(A) = and P(4)= > [1]

Let E be the event that a seed germinates and E' be
the event that a seed does not germinate.

(E\ 35
(AS 100

E

(\4
A1

45 [ E)
00’14, ) 100

[v2]
(EY 55 (E) 40 (E) 65
%) 10084 1001 %) ~ 100
(V2]

T 10 100 10 100 10 100

_180 240 170
© 1000 1000 1000

=0.49

3 (E" (E\ 35 65
(ii) PLZJz LZJ ~300° 100 (1]
(iii) P(%}:
(E
4) P
Ayp(i}+p@%pr4J+p p[ij
[Va+14]
4 40
_ 10 100 _16
T4 55 4 40 2 65 51 [%]

— et ——+—
10 100 10 100 10 100

17

OR

= n(S)=20 [14]

Let random variable be X which denotes the sum of
the numbers on the cards drawn.

.. X=3,4,5,6,7,8,9

At X=8,P(X)=—~-=— [2]

At X=4,P(X)=

At X =5,P(X)=

[2]

At X=9,P(X)= 2 =1 [15]

10105551010

_ 3+4+10+12+14+8+9
B 10

=6

Also,

+—+
10105551010

~9+16+50+72+98 +64 +81
- 10

=39 [1/2]

And, Var(X) = ZXzP(X)—[Z X(PX)]Z

=39-6>=39-36=3 (1]
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28. The given differential equation is:

(1+ yz)(1+ log x) dx+ xdy=0
:>(1+10gx)(1+yz)dX: —xdy

:>1+]ongX:_ 1 dy
b'¢ 1+y

1+ logx 1
dx=-|——d
=] o dx J1+ ~dy

Let 1+1log x= t:>ldX: dt
b'¢

1
tdt=-)——d
=1 J1+y2 Y

—=—tan™" y+C
= 3 an— y

]_ 2 -1 b
= §(l+ logx)” = —tan™' y+ C...(i)
Now putting x=1, y=1 in (i),we get
1 2 -1
§(1+10g1) =—tan'1+C

l:—£+C: C:1+£
4 2 4

Putting C = %4.% in (i), we get

3
2

(1+logx)" = —tan™ y+ % + %

1 1 2
—tan’ y=2+———(1+1Io
y=gtg plltios

z 1 1 2
= y=tan{—+—--—(1+1
y an{4 5 2( ogx)}

OR

The given differential equation is:

xlog Xd—y+ y= glog X
dx X
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Ay, 1,2 (1) 1
dx  xlogx” 2 [v2]

This is a linear differential equation of the form

dy
4 py-
T Q
where P = 1 ,Q=3 [12]
ogx X
1 dx

W LF = d = gim
Letlogx=1¢

Jl

Then [F = et = ¥ = t= log x [¥2]
Multiplying both sides of (i) by L.F.,we get

logxcdl—‘§+§y=§logx [1]

Integrating both sides with respect to x, we get

ylog x= I%log xdx+ C [14]
= ylog x=2]log xx?dx+ C [v2]
(x* 1( x")
= ylog x= 2{—]O—gX+Jx’2dX}+C [v]
X
:>ylogx=2{—]0—gx—l}+(] [v]
X X
2
= ylog x=-—1+1log )+ C (1]
X

L3

2
29. Given J= J-(2 log sinx—log sin 2x)dx
0

= I = |{2log sinx - log(2sinxcox)}dx

oSty
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= I=

= I=

O t—o|N

O =0 | N

(2]ogs1'nx— logsinx— logcosx— log 2) dx

[%2]

(logsinx— logcosx—log 2) dx...(1) [Y2]

It is known that,

(jif(x) dx=

= I=

O 0| N

a

|

0

f(a—x)dX) [1]

{log (% - sinxj —log (% - cosxj —log 2} dx

O t—o|N

[%2]

(logcosx— logsinx—log 2) dx...(ii)

Adding (i) and (ii), we get

21= |(-log2-1log2)dx

O =0 | N

INIE)

= 21 = -2log2[dx
0

= 1= —1og2[x]§

T
I=-log2|Z
~ I log M



