








Given equations can be written as

[x) (-1 5 3)(3) [(-6)
M =-% L-4 23 12J LsJ =L-27J
z tano-6) 2 Lia

L x=-6, y=-27, z= 14

OR
1 -1 2) (1 -1 2 (1 0 0)
Le‘Azto 2 -3} then Lo 2 -3J=£0 IUJA
3 02 4 3 24) o 01

Y [ 0
R, >R.3R, = Lo 2 -3J =L0 OJ A
0 +1 2/ 3 01

(1 -1 2 (1 00
R2<—>R3:>|0 | -J=L-3 0 IJA
w 23 Lo 1o
(1 -1 2y (1 00)
R, >R,-2R, = to | -2}=L-3 0 IJA
o0 1) le 12
(1.0 0) (2 01)
R, >R, +R. = Lo I -2J=L- 0 IJA
o o 1) le 1 -
(1 0 0y (2 0 1)
R, >R,+2R, = Lo 1o =L9 2 -3JA
o001 le 1=
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AD =DC =BC = 10cm.

Area (A) = %{10+10+2x) V100-x* = % (10+x) V100

Let S = A” = (10+x)* (100-x7)
ds

(104x)" (-2x+20-2x)=0 = x=5

ds = (10+x)* (4) + (20-4x) 2(10+x) < 0 at x =

. for Maximum area, x =5

Maximum area = 15,75 = 753 cm’
Correct figure
Solving x*+y* =4 and (x-2)+y* =1

7

we get x =~

W =0 = (10+x) (-2x) + (100-x7) 2(10+x) = 0
X

5

A ADM = ABCN .. AM =BN =x (say)

*. Required area = 2{_" _[\)'4—)(: dx + j I-(x2)’ dX]
T4 1
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) b-a 1
Here f(x) = (x*+x+2), h=—= o Va
p Lim |
j f(x)dx = —[f(1) + fI+h)+H(1+2h) + + [ 1+(n-1)h]] 1
| n—< n
Lim | . , -
- —[4+(4+3h+h%) + (4+oh+ah®) + . .. + (4+n-1)3h+(n-1)'h” | )
n—% n
Li - - -
_ Lim 1[4“3_ n(n-) L‘n(n 1)(2n 1}} »
n—* n n 2 n 6 .
Li
_oom [4+3[1—l] + 1[1— '][2—1)} y
n—x 2 n 6 n n B
3 1 24+9+2 35
= 4+—+ == =— Vs
2 3 6 6
OR
put x = sina and Vx = sinf} 14
~sin”[xv1x = Vx1-x* =sin”! [sina cosp - cosa sinf)
= sin"[sin(a-)] = a-B = sin"'x - sin"Vx V2

1 1 1
. Given integral = j(sin"x —sin” Yx)dx = J-sin'lx dx —Isin'l\/; dx 1

[

:[x-sin"x}jl—%j 2 dx-[xsin"&] +j ] ! -x dx 1

—1 7 1 tx
:E+[ 1=x 1._5+E'[, I-x . I
__Hlji— 1-t* - 2tdt C ¢ dm 2t d
= 5 . [1-x=1t dx=-2tdt] I

1 1
- t L T
= -1+ j\J'l-t’dt = H{E It + - sin lt:l = [—HI] 1

- {0
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Let Q be the foot of perpendicular from P to the plane and P'(x, v, z) be the image of P in the
plane.

.. The equations of line through P and Q is I"“'a-‘”
x1_y3_2z4 ] !
2 -1 1 te
I
The coordinates of Q (for some value of ) ) are Deyezea=0 E
)
(2041, -A+3, ht+4) i Py "
Since Q lies on the plane, .. 2(2h+1) -1(A+3)+(A+4)+3=0 1
Solving to get j =. Va
-, coordinates of foot of perpendicular (Q) are (-1, 4, 3) s

Perpendicular distance (PQ) = ,/(2)1+{—])1+{l}-‘ = ‘\/g units Ya
Since Q is mid point of PP’

x+1 y+3 z+4

=-1, =4 — =3 => x=-3,y=5,z=2 ]
2 2 2
-, Image of P is (-3, 5, 2) 1
Let, number of executive class tickets to be sold, be x and that of economy class be y.
. LPP becomes : Maximise Profit (P) = 1000x + 600y |
Subject to : xz0,yz0
¥
x=20
X+y £ 200 2;}\" 1V
yz4xordx-y =0 160
x=20
120
For correct graph 2
80
Getting vertices of feasible region as
A(20, 180), B(40, 160), C(20, 80) ©
1/
Profit at A= Rs. 128000 9

x+y=200
Profit at B = Rs. 136000

Profit at C = Rs. 68000

. Max profit = Rs. 136000 for 40 executive and 160 economy tickets 1
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Let the events be defined as :
E :BagAis selected

E, : Bag B is selected

E. : Bag C is selected

A': Ared ball is selected

. P(E}=l P{E)=E=landP(E}=2=l
S e T 6 3 Y762
3 N4
A/V=3 plaz )23 A/ )24
P(/E.) 5 P(A:) andP[/EJ 5
A/ 13
e
Al / - ; 3 13 14
PEJR(Ag )P R(Ag Jrp@IP(Ag ) (3l
90
203
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SAMPLE PAPER - 11
MATHEMATICS
CLASS - X1I

Time : 3 Hours Max. Marks : 100

General Instructions

l. All questions are compulsory.

_I-J

The question paper consist 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 07 questions of
six marks each.

s

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 questions.

wn

Use of calculators in not permitted. You may ask for logarithmic tables, if
required.
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SECTION A

Write the number of all one-one functions from the set A = {a, b, c} to itself.

Find x if tan '4+cot 'x=

LN

What is the value of |3 I | where I is the identity matrix of order 3?

2k 3

5 J is not invertible?

For what value of k, the matrix [

If A is a matrix of order 2x3 and B is a matrix of order 3x5, what is the order of matrix (AB) or T?

) . J- dx
‘Write a value o \/E .
Find f(x) satisfying the following :
je‘(seccx + tanx)dx = e* f(x)+c

In a triangle ABC, the sides AB and BC are represented by vectors 2j-j+2k, i+3j+5k respectively.
Find the vector representing CA.

Find the value of  for which the vector a = 3i+j-2k and b= i+2j-3k are perpendicular to each

other.
. X2yl zt3 .
Find the value of ) such that the line o5 = ~ = = s perpendicular to the plane 3x-y-2z=7
SECTION B

Show that the function f: R — R defined by f(x) = 2x’-7, for ¢ <R is bijective.
OR

Let fig : R — R be defined as f(x) = |x| and g(x) = [x] where [x] denotes the greatest integer less
5
than or equal to x. Find fog [;] and gof (—\E) .

Prove that tan' 1+tan'2+tan'3 = 7

142



(=]
(]

3 -5
If A= [-4 2]. show that A>-5A-141 = 0. Hence find A"'.

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

OR
If tan [ x:-y"] = a, then prove that dy_y
X +y© dx x
. . . I T Sm
Verify Rolle’s Theorem for the function f, given by f(x)=¢" (sinx - cos x) on T

Using differentials, find the approximate value of /25.2
OR

Two equal sides of an isoceles triangle with fixed base ‘a” are decreasing at the rate of 9 cm/second.
How fast is the area of the triangle decreasing when the two sides are equal to ‘a’.

1

Evaluate J'|x cos(7x)| dx .
-1

Solve the following differential equation :

ye:"; dx= (XE'xY +y)dy
Solve the following differential equation :

(1+y+x?y)dx + (x+x*)dy = 0, where y=0 when x=1

r ! T . 1 1
Ifa. band ¢ are three unit vectors such that 3. =5.6 =0 and angle between pand ¢

isE, prove that ; =42 (Bxcr:).

Show that the four points (0, -1, -1), (4, 5, 1), (3, 9, 4) and (-4, 4, 4) are coplanar. Also, find the
equation of the plane containing them.

A coin is biased so that the head is 3 times as likely to occur as tail. If the coin is tossed three times,
find the probability distribution of number of tails.

OR

How many times must a man toss a fair coin, so that the probability of having at least one head is
more than 80%?
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SECTION C

Using properties of determinants, show that

(b+c)* ab ca
A = |ab (atb)* bc | =2abc (atb+c)’
ac be (at+b)’

The sum of the perimeter of a circle and a square is k, where k is some constant. Prove that the sum
of their areas is least when the side of square is double the radius of the circle.

OR

A helicopter is flying along the curve y = x*+2. A soldier is placed at the point (3, 2). Find the

nearest distance between the soldier and the helicopter.

1

o i
Evaluate : -[sin X (54 cosx)

OR

Evaluate : j

1-Vx dx

l+vx

Using integration, find the area of the region
{(x, y): |x-l| <y <57 }

x+3  y-l z5 x+1 _ y2

Show that the lines —— = — = — and =i_—=

-3 1 5 -1 2
of the plane.

z-5

— are coplanar. Also find the equation

5

From a pack of 52 cards, a card is lost. From the remaining 51 cards, two cards are drawn at random
(without replacement) and are found to be both diamonds. What is the probability that the lost card

was a card of heart?

A diet for a sick person must contain at least 4000 units of vitamins, 50 units of minerals and 1400
calories. Two foods X and Y are available at a cost of Rs 4 and Rs 3 per unit respectively. One unit
of food X contains 200 units of vitamins, 1 unit of minerals and 40 calories, whereas 1 unit of food
Y contains 100 units of vitamins, 2 units of minerals and 40 calories. Find what combination of
foods X and Y should be used to have least cost, satisfying the requirements. Make it an LPP and

solve it graphically.
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MARKING SCHEME
MATHEMATICS CLASS - X1I
SAMPLE PAPER 11

SECTION A

tanx
(31+2j+7K)
h=-9

J= -3 (1 mark for correct answer for Qs. 1 to 10)

SECTION B

Let x, y be any two elements of R (domain)
then fi(x) = fly) = 2x’-7 = 2y'-7

=x=y =x=Fy I

so, f'is an injective function

Let y be any element of R (co-domain)

X)) =y = 2x-T=y

2

|

X + +TN 3

:>x"=—} ! $x=[—) ?]
2

!

/y+?\*

Now for all y <R (co-domain), there exists x = L—J

" e R(domain 1

such that f) =1 {(i;jll[ =2 [l:]l} -7



12.

13.

so, f'is surjective

Hence, f'is a bijective function

ngG] = f[g @]J =f(2)= 2| =2

et () - ()] - | ] o] 1

LH.S. =tan'l +tan”2 + tan'3

OR

Il
—
L
-2 ‘.IJ‘I

U

-

Il

3 5][3 -5] [29 =25
4 2[4 2| |20 24
1 29 25) [3 5] 10
AT-SA- =1 50 oy |04 o M0

20 -25 -15 25 -14 0
= + +
20 24 20 -10 0 -14
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20-15-14 -25+25-0] _[0 0] _
-20+20+0 24-10-14| |0 0

Premultiplying A’-5A-141=0 by A", we get
ATAT-SATA-14ATT=0
or, A-5I - 14A" =0

R B
=133

fix) = |(x-3)] = f(x)=

[x-3 ifx=3

|-x-3)ifx <3

lim fix)=1lim «(x-3)=0

X =3 X—3

lim fx) = lim 3)=0
x—3 =3 (x

and f(3)=3-3=0

lim f(x)=1lim f(x)=1(3)
Tx—>3 Xx—3
- f{x) is continuous at x = 3

For differentiability

L < im fO-f3) _gim Ax3)-0
O =537 x3 x—3  x3

lim f(x)-f3) Ilim (x-3)-0 _

. = 1
X—3 x-3 x—=3 x3

Rf(3) =

. Lf'(3) # Rf'(3)
s0, f(x) is not differentiable at x=3

OR

:] .,

tan { x"-y 5
XTty”
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S A T — (1)
Xty

Differentiating (1) w.r.t. x, we get

(x3+y:)[2x-2y gi) - (xc-yc)[2x+2y gy]

. X -o
(x*+y7)

or, 2X (x:+y:)-2y(x:+y:):fi - 2x(x7-y7) - 2y(x7 YY) g—i =0
or. j—i[—Zx:y- 2 -2y + ;5/] = 267 - 2xy? + 2K° - 2xy?
= :—i{ [-4x:y] = 4xy’

We know that e, sin x and cos x functions are continuous and differentiable everywhere.
Product, sum and difference of two continuous functions is again a continuous function, so

T 5;1

f is also continuous in [4, 2

Now, f[%] =g [sin%—coszj =0

5 T (e 5 5
t(—ﬂ-] =e* [5111—Jr—cos—frj =0
4 4 4

\
f[fr) f[Sfr
4 4

~. Rolle’s theorem is applicable
£ (x) = e¥(sinx-cosx) + e*(cosx+sinx) = 2e* sinx
. f7(x) =0 gives 2e*sinx =0
orsinx=0 = x=0, 7
. E[f_f 5_;,)
Now 2 a
. The theorem is verified with x = 7
148
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16.

17.

Let x=25, x+Ax=25-2 soAx=0-2

dy 1 1 I
=Jdx o> —=—=—==—at
Let ¥ =V dx  2Jx 2425 10
dy
= -Ax
dy dx
dy 1
Av=YAx= —x02=002
or Y7 Ux 10

o 252 = y+Ay = 540.02=5.02

Let A be the area of A ABC in which AB=AC =xand BC =a

A= % BC x AD
la ,\{2-i = E 4?(:-&
2 4 4
dA _ a l Sx dX
t 4 2faxia’  dt
ax~9
C Jax’a
dA 9a-a .
- = = cm?
[ dt ]:\1 =8 3a? 3‘[3- second

1= ﬂxcos{:rx)klx
1
Three cases arise :

-1
sl <x< —
Casel : >

T
= -T<AX<-

= cosax <0 = xcos 7x>-0

OR

149




1
Casell: -—<x<0

2

= cos(mx)=0

= xcos(xx)<0 Vs

|
caselll: 0<x< 5

= 0<ax <

N

= cos x>0
= xcos 7x =0 Va

Y 1

s l= I xcosax dx + I -X cosaxdx + I xcosTx dx |
-1 s 1]

1
. - . o . —
XSinax COSTX | = XsSinox COsSTX XsSinax COSTX |-
[ ’ : i| - |: " : j| " |: " g }
1
I

T T T i

i

o+ |+ [-(o+2) (2 9]

I
P
5

S
S
—

7
":\‘l)]'—
~—

[ IR
II_|
—
I

5

&
v

+

3 y
2z :
ye"" dx = Lx e +yJ dy
dx xe‘.+
=> —= - v
d)" . =
y-e
Letx=vy = d—x=v+ d_v v,
dy dy

150



19.

v+
ydy y-e
N dv _ wvye' +y v=}%’(+)"yf€(=l
Y dy y-e' y-e' e’
:>e‘d\x=d—y
y

Integrating we get ' = log y + log ¢ = log cy

X
Substituting V= v we get

X

e = log cy
(1+y+xPy)dx + (x+x3)dy =0

= x(1+x2)dy = -[1+y(1+x?)]dx

o Gy clyatd) -1 ]
dx x(1+x?) X x(1+x2)
dy 1 _ 1

o dx  x y x(1+x3)

o LE. = Ieldx =e® =x

. The solution is

1 dx
R -'[ x{l+x-’}.de - -'[l'f'x:

=tan'x+¢

when x=1, y=0

© 0= tfan =T,
. O0=-an"(1)+c =c /1

151
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. his L to the plane ofia and ¢

r. I r
= aisparallel tob = ¢
r Loy .
Let a =k (bxc), where k is a scalar
1
“ fal =[] [b ]

= K] Jo| ¥ sinZ

; l=|k|é = |k =2

—

=+2

A= +2(bx¢)

Equation of plane passing through (0, -1, -1) is

a(x-0) + b(y+1) +c(z+1)=0 ---(i)

(1) passes through (4, 5, 1) and (3, 9, 4)

= 4a+6b+2c=0 or 2a+3b+c=0 ----(ii)
and3a+ 10b+5¢=0 --(iil)

trom (ii) and (iii), we get

a -b c a_-b
15-10  10-3 209 5 7 11
~a=5k b=-7k, c=11k -—(iv)

Putting these values of a, b, ¢ in (i), we get
Skx - Tk(y+1) + 11k(z+1)=0

or 5x-Ty+11z+4 =0 ---(v)
Putting the point (-4, 4, 4) in (v), we get

-20-28+44+4=0 which is satisfied

. The given points are co-planar and equation

of plane is 5x-7y+11z+4 =0

According to the given question

3 I
P(H)= =, P(T)= —
H)=2.PM=7

Let X be the random variate, which can take values 0, 1, 2, 3

152
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3 3 3 27
Txex= =L

P(X=0) = P(No Tails) = P(HHH) = 4 4 4 - 64

P(X=1)=P(1 Tail) = P(HHT) + P(HTH) + P(THH)

3 3 1 31 3 1 3 3 27
= —H—X— + =K== + =K== = —
4 4 4 4 4 4 4 4 4 o6
P(X=2) = P(2 tails) = P(HTT) + P(THT) + P(TTH)
301 1 1 3 1 3 9
—_— X — —_X - + =X=X== —
4 4 4 4 4 4 4 4 4 o4
P(X=3) =P(3 tails) = P(TTT)
11 1 1
e mx— = —
4 4 4 64
Reqd. Probability Distribution is
X 0 1 2 3
P(X) 27/64 27/64 9/64 1/64

OR

1 1
For a fair coin, p(H) = 5 and p(T) = 5 where H and T denote Head and
Tail respectively.
Let the coin be tossed n times

. Required probability = 1-p (all Tails)

=1-— ()

It has to be =80%

Total probability = 1

. (1) has to be >%

1
l-—

4
> == n=3
2" 5

- The fair coin has to be tossed 3 times for the desired situation.
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SECTION C

(b+c)* ab ca
A=| ab (atc) be
ac be (atb)”

5]
J

Operating R, -aR , R, >bR_ . R, —>cR,, toget

a(b+c)®  a’b a‘c (b+c)*  a° a
_ | 2 2 2 _ abc 2 2 2
A= e ab1 b{a\+c) b ¢ ‘ = e b‘ {a+f) b ﬂ 1414
ac” bc c(athb)” c c (ath)"

Operating ¢, ¢, —¢,, ¢, = ¢, —C,, to get

(b+c)* a’-(b+tc)®  a’-(b+c)? (b+c)* a-b-c  a-b-c
A=| b’ (a+c)*-b° 0 =(atb+c)’ | b° atbc 0 141
¢’ 0 (atb)’ ¢ ¢’ 0 a+tb-c
Operating R, - R, = (R, +R,) to get
2bc -2¢ -2b
A =(atb+c)’|b”  atcb 0 |c. —>c2+$c,, c, —><:_.‘+l|:I
R c
¢ 0 atb-c
2be O 0
=(atb+c)” |b> atc b 1+1
c
C2
c — atb
b
(atb+tc)’ [2bc(a3+ac+ab+bc-bc}1 = (atb+c)*(2bc) a(a+b+c)
. 1
= (at+b+c) - 2abc
24, Let the radius of circle be r and side of square be x
L 2artdx =k —(A) 1

Let A be the sum of the areas of circle and square
A= It
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= x[bﬁ] +x’ [using (A)]
2

k*+16x° —8kx ,
=7 ——m———— |4x°
47

k*+16x" —8kx
e — 1
4r

- g soxsk]+2x
dx 4rx

= 4L[?,zx-skm;rx]
T

dA
For optimisation ——= = 0 = (32+87x) =8k

k .

= X =— 1

— ()

A L 50482720 = Minima
dx-” 4r

Putting the value of x in (A) to get

2m+4-L=
4+
4+ 4+
k ..
2= —— --(11
4+ (i)

From (i) and (i), x = 2r
OR

Let P(x,y) be the position of the Helicopter and the position of soldier at A(3, 2)

. y=x"+2is the
=n of curve

oAP = J(x3) +(y2) = J(x3) + (X

Let AP" =z = (x-3) +x*

155
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= %2 2(x-3)+4x’ 1
dx

dz L
For optimisation — =0 = 2x"+x-3=0

dx
) other factor
or (x-1) (2x~ +2x+3)=0 = x=I . 1
gives no real values
d;;f =6x"+1>0 = Minima
dx-

when x=1, y=x*+2=3

. The required point is (1, 3) 1
And distance AP = J(1-3)° +(3-2)" =45 |
J~ | dx = J~ sin X dx y

sin x (5-4cosx) sin” x (5-4cosx)

I sinx

(1-cos’x) (5-4cosx)

= —J-d—t . where cosx=t, dt=-sinx dx
(1=1t7)(5-41)

_ _IL
T (1=t (14 1)(5-40) !

1 _ A B
M Ya

_— =
Let T (150540  1-t 1+t 54t

= 1= A(1+t) (5-4t) + B(1-t) (5-4t) + c(1-t°) -(1)

Puttingt=11in(i)to get A= %

. L |
Puttingt=-lmn(1)to get B= —
18 12

Puttin t=iin(i)to etC= 16
g 2 g 5

I pdt 1 dt 16 p dt
I=-|= [t = [—-=[—
291t 18 <1+t 9 Y54t
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—{——Iog |l-t|+—log|l+t|——lo"|5 4t|] A

1 | 4
= Elog |I-cosx|—Elog|l+cosx|—glog|5—4cosx|+c |
OR

I_J'I_ IJI__JI__ Ix

Vi VIsvxyI-vx i Jix v

Jx
IJTX' jﬁd“ =I,-1, Ya

1 1
I, = [(12) 2dx =-2(1-%)"+¢, or 24l +¢, I

11—.[‘/;

= | ——=dx : Let x = sin’0, dx = 2sinf cosf dO v
JI-x
_ jsme- 2sinf cos6 db _ 2jsin36 46 |
cosf
Sm_E‘

= [(1<0s20)d0 = 6-
= sin"Vx - Vx V1= +c:

= B-sinBcosb+c,

; 1=-2J(|-x) -sin”Vx +4x Jlx +C
=1x [\/_—EJ—sin 'Jx +C v
Equations of curves are

1-x, x<l}

x*+y’=5 and y=
Y Y {x-l, x>1

correct figure -1 "

Points of intersection are ¢(2, 1)
D(-1,2)
Required Area = Area of (EABCDE) - Area of (ADEA)- Area of (ABCA) |, s
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27.

Il

jds—x:dx -j(]—x)dx -j(x-]}dx 1

|
—

+
|

w

<3

=
Sl
—_—

|
——

|
19 | —

X

]

+
19 | W

.

=
—
SI|
)| —
N
—
—

|
—
~—

—

|
19 | —
P

|
—

XXy YooY 22
coplanarif| [ m, n | =0
1 m, n
22 -1 0
In this case[-3 1 5| =-2(5-10)+1(-15+5)+0=10-10=0
-12s

. Lines are coplanar
Equation of plane containing this is

x+3 y-1 z-5
-3 1 5[=0
-1 2 5

= 5x-10y+5z=0

or x-2y+z =10
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Letevents E E, E_ E, and A be defined as follows
E, : Missing card is a diamond

E, : Missing card is a spade

E. : Missing card is a club

E, : Missing card is a heart

A : Drawing two diamond cards

") - 5%
ARCAR AR =
(E/) . P(E,): P( 54]

T i)
113 12
LB e
4 51 50
1[12%11413%12+13 x12+13 %12
4 51-50
13x M 13 13

T3 B+ <11 39411 50

Let x and y be the units taken of Food A and Food B respectively then LPP is,

Minimise z = 4x+3y

Subject to constraints

200x + 100y >4000 or 2x+y =40
x+2y =50

40x+40y > 1400 or x+y =35
x>0,y=0

Correct Graph

The corners of feasible region are
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A(50,0), B(20,15), C (5, 30), D(0, 40) 1
Z,=200,Z,=125Z.=110,Z =120

- Zisminimum at C

. 5 units of Food A and 30 units of Food B

will give the minimum cost (whichis Rs 110)

C(5,30)
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CBSE SAMPLE PAPER - III
CLASS XII MATHEMATICS

BLUE PRINT

S. No. | Topics VSA SA LA Total
1. (a) | Relations and Functions - A1) -

(b) | Inverse Trigonometric Functions 2(2) 4(1) - 10(4)
2. (a) | Matrics 1(1) - 6(1)

(b) | Determinants 2(2) A1) - 13(5)
3. (a) | Continuity and differentiability 1(1) 12(3) -

(b) | Applications of derivatives B B 6(1)

(c) | Integration - 12(3) -

(d) | Application of integrals 6(1)

(e) | Differential Equations 1(1) - o(1) 44(11)
4. (a) | Vectors 2(2) A1) -

(b) | 3-dimensional Geometry 1(1) 4(1) 6(1) 17(6)
5. Linear - Programming - - o(1) o(1)
0. Probability - 4(1) o(1) 10(2)

Total 10(10) 48(12) 42(7) 100(29)
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SAMPLE PAPER - 111

MATHEMATICS
CLASS - X1l
Time : 3 Hours Max. Marks : 100
General Instructions
1. All questions are compulsory.
2. The question paper consist 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 07 questions of
six marks each.

s

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

-+ 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 questions.

5. Use of calculators in not permitted. You may ask for logarithmic tables, if
required.
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2

11.

SECTION A

B

Write the principal value of €05 L‘?J ,

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

34
-5 2

2x 4

-5 3

Find x if =

If Ais 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?
If f{x) = sinx®, find &

' ’ dx
What is the degree of the following differential equation?

dy (dy) (dyY
(3 (5

If 5 and |13 represent the two adjacent sides of a parallelogram, then write the area of parallelogram
. r :
interms of aand b.
. r L | ! r ! :
Find the angle between two vectors a and b if |a|=3, ‘b‘ =4 and |a X b| =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;xe€Z 0<x<I12} given by

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

Solve for x - 2tan '(sinx) = tan ' (2secx), 0<x4§

OR

1., 2x L1y x+y
- tan—| sin — +cos’ —— | = ——, |x[<], y=0xy=<I
Show that : ,J[ I Iy Ixy | | y ¥
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If none of a, b and ¢ is zero, using properties of determinants.

-be  bi+be ¢ +be

la*+ac -ac ¢’ +ac|= (bctcatab)’
prove that :

a“+ab b +ab -ab

If VI-x* + J/1- y* = a(x-y), prove that j_y = i-y:
X X2

m 2
If‘y=(x+v"x2-l) . then show that (x*+1) j% + X j—i -mly =0

5

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

OR

_ 1-x2
Differentiate sin”! (2)('\!‘1-)(2)“’.1",‘. cos’ (1+ ,]
x2

) —d
Evaluate : 'f cos(x-a) cos(x-b) .

OR

Evaluate : jx(lﬁgx)z-dx

X
Evaluate : | ——dx
x*-1

Using properties of definite integrals, evaluate.

f xdx
'[ 4-cos’x

The dot products of a vector with the vectors j-3k. i-2k and i+]+412 are 0, 5 and 8 respectively. Find
the vector.

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

Xx+5 y+3 z-6
| -+ -9
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[

24,

(5]
3

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.

SECTION C

Using matrices, solve the following system of equations :

i—l+l=4; - l-3=0; l+l+l=2x #0,y#0,z#0
X y z X v z X VvV z

Show that the volume of the greatest cylinder which can be inscribed in a cone of height h and

1 1 i 4 hJ 2
semivertical angle @, 18 _}—_’,?t tan‘a

OR

Show that the normal at any point @ to the curve x =a cosg+agsingand y=asing-ap cosg 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 (l) = (ydx+xdy)x cos
X

l, given that y=n when x=3.
X

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

r=(-3 i+)+5k) + A(31-j+5k). Also, show that the plane contains the line
I = (-i+2j+5k) + A(i-2j-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 500 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 A is 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 128"
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10.

I1.

MARKING SCHEME
MATHEMATICS CLASS - XTI
SAMPLE PAPER III
SECTION A

o 5ol 7]

o N

1 1

1
<,
=
V3

QI

SECTION B
(1) ~a A, |a-a|=0 is divisible by 4. .. R is reflexive --(i)
(ii) a,beA, (a,b)eR = |a-b| is divisible by 4.
= |b-a| is divisible by 4 . R is symmetric  --(i1)
(iii) a,b,c <A, (a,b)eR and (b, c) eR

= |a-b| is divisible by 4 and |b-c| is divisible by 4
. (a-b) and (b-c) are divisible by 4 and so
(a-b) + (b-c) = (a-c) is divisible by 4. Hence

|a~c| is divisible by 4= (a, ¢) R.Hence R is transitive
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Hence R is an equivalence relation from (i), (i) and (iii).
Set of all elements of A, related to 1 is {1, 5, 9}

Given equation can be written as

2sinx 2 T
tan"[ — ] =tan'l[—], 0<x<=
I-sin"x COSX 2

2sinx 2

- = tanx =1
COS’X  COSX

T
= x=—
4

OR

|
LHS = tan ;(Ztan' ! x+21an'l)’)

x+
=tan(tan 'x+tany) = tan tan Xy
I-xy

Xy

1-xy

Given determinant can be writeen as

-abc ab(b+c)  ac(b+c)
A= —IJab(atc) -abc be(atc)
C
ac(atb) be(bta) -abc
-be ab+ac ab+tac | | 1
abc R, >R, +R, +R;
A= —1labtbc -ac ab+bc b+bc -ac ab+bc
C = (abt+bctac)
actbc betac -ab actbc betac -ab
1 0 0
C,—>C,-C
- - A = (ab+bc+ac)|ab+bc  -(ab+bctac) ab+bc
C, > C,-C
actbc 0 ~(ab+bc+tac)
= (ab+bctac)’

Putting x = cosa and y = cos J} to get

167

a—
[

[

12

12

12

12



15.

l6.

2sin ot cos( Q-B)

atf . a-P

-2sin sin
2

sino + sin f = a(cos a - cos f) =

= cot(a—f) =—a, = a-Pp=2cot"(-a) or cos'x-cos'y = 2cot(-a)
— 1 + 1 d_y — 0
Differentiating to get m 1—y* dx
Sy 1oy
dx I-x-
Getting

. m...( \] m x+m N
j—i:m-(x+ﬁ) LHJ;HJ: (J):H ) =an:1+l.y

= x:+]-d—y:my —(i)
dx

" v"x’+l-zll'—);+ x Y 11‘(:]—y
X

o dx

= {x:+])d;¥+x-d—y:ma)x’—+]d—y =m-my=m? (usingi)
dx- dx dx

2,

ddy+xd—y~mzy=0
dx*  dx

or (x*+1)

I, 1<x<y2
fx) =[], 1=x<2 = f(x)= 12, V2 <x<B
3, fBx<2

Atx =+, LHL=1 RHL=2 - x=4+/2 isa discontinuity of f(x)

Atx = J3_ LHL =2, RHL =3 .. x=4/3 is also a discontinuity of(fx)

ie. /2. f3 are two discontinuities in [1, 2)

OR
168



18.

Lety = sin’ (Zxﬁ) and z = cos’ [ ]'x-)

1+x2

Put x =sinf to get

y = sin”'(sin20) = 26=2sin"'x and z = 2tan"'x

d_y -2 and d_z =2

dx 1-x? dx  I+x?
dy _ 14x2
dz 1-x2

- I dx— | jsin[{x-a}-(x-b)]dx
cos(x-a) cos(x-b) sin(b-a) * cos(x-a) cos(x-b)

_ 1 ,[ sin(x-a)cos{x-b)_cos(x-a}sin{x-b} dx
sin(b-a) 7| cos(x-a) cos(x-b) cos(x-a) cos(x-b) |

= I[tan(x a)-tan(x-b)] dx

Sm(b a)
1
= .| loe x-all - log -]
o [ log[sec (x-a)| - log|sec (x-b)[ ] + ¢
OR
_ N . logx x*
I—I(oux} -xdx = (log x)-——_[ . ?dx

I-J

I x?
— (logx)*=log _+ ___d
2 -(logx)*—logx- I 5 X

2 2

:x—(loux}~—‘(—]oux+?+c or — < [(loux)-loux+ lj|+C

X X A | BxC

V-l (x=D(xHx+l) x-1 0 xHx+]

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

= AtB=0,A-B+tC=land A-C=0 = A= 31 b=-%, c=§

X 1 1 1 x-1
: I='[x’-ldxz 3 J‘de-g '[x’—Fdex
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| lp 2x+1 |
= — log|x-1]|-— + —
a3 e ? b :
1
= loU X- l——lo xHx+1 + ——dx
-=l| | I | l) +r 3 .
Hé V2
1 1 I 2x+1
= —log|x-1|——log|x*+x+I1|+—=tan"' +c ;
ogl |- Logletx 1+ Jotan ' 2 .
_f xdx _[ (m=x)dx J-(fr-sc}dx
4-cos?x 4-cos*( 1-x) 4-cos’x I
t % secix
L 2l=r _
',[ 4-cos? x j 4-tan*x+3 !
_or o dt T 2 L2t L2t
[=— j — tanx=t = [=—-—tan —tan — 1
4 e 443 3 3],
LA S :
243 2 44/3
Let the required vector be a = xi+yj+zk
~a-(i-3k)= 0 = x-3z=0 (i) l
a-(i-2k)=5 = x2z=5 (i) Va
a -(i++4k) = 8 = x+y+dz=8 —(iii) Va
solving (i) and (ii) to get x=15, z=5 |
Putting in (iii) to get y = -27 Vs
T . * "
a=15i-27j+5k v
Here a = i+2j+k and n=(2-1)i+(3-4)j+(5-2)k
= i+3k 1
. equation of plane is 11:‘{;-3+31‘<} = (i+2j+k)- (i+3k)=2 I+1

or x-y+3z-2=0
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2 2 24/1 .
Distance from origin = ﬁ = ﬁ or units
OR

Any point on the given line is, (4 -5, 44-3, -94+6)for some value of 2, this point

is Q, such that PQ is | to the line P t(2.4,-1)
= (AN IHAA-TEHOA+TN-9) =0 = A=]

- Qis (-4, 1, -3) and equation of line PQ is

[T

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

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

. X 0 | 2 3

g LS 28

27 27 27 27

2 2
X-P(X) 0 73 24 24
27 27 27

54
Mean = ) XP(X) = 272

Given equation can be written as

—

(4)

=|0|orA-X=B
2

R e

|A] =1(#)+1(5)+1(1)=10 = 0 .. X=A"-B
cofactors are :

A =4 A =5

1 12

A, =2, A,=0,

A =2, A =5 A_=3

3l ’ 32 ’ 3

171

12

Va

(]



1
= x=, y=-1, z=1 1A

Let the radius of inscribed cylinder be x and its height be y
2. Volume (v) = 7x%y
= z(h-y)*tan?a-y

= ztan*a[h?y-2hy*+y?

dv E

— = xtan ‘o | h*-4hy+3y?

” [h2-4hy+3y2] 1
dv ) . _ _ _h

> =0 = 3y>4hy+h?=0 or 3(y-h)(3y-h)=0 = y=h, y= A 1

since y=h is not possible .- y=%is the only point

= = _— =.2 " =
iy 6y-4h 6(A) 4h =-2h<0 .. 3 is a maxima 1

4
= —nh*tan *e
27

OR
dx . .
£= -a sinB + a sinf + ab cosB = ab cosO 1
dy L
T a cosB - a cosB + af sinf = af sinf 1
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= dy _ tanf .. slope of normal = -cotf

-. Equation of normal is

y-a(sin@ - O cosh) = - C_OSB [x-a(cos6 + 6 sinb)]
sinf
Simplifying to get x cosf +ysinf-a=0

. , [l
Length of perpendicular from orgin = m

For correct figure getting points of intersection as x=-1, x=2

Required area = J'} x*dx + f(x +2)dx

BEG
3 2

q
§+2—‘—8= il sq.U
32 6

Given differential equation can be written as

(ot )uld-foreely) o

Putti Yy ory =vx gives CIy—v+x dv
L 2= = fat bl
utting X Y < dx dx

. . dv . dv
. (1) becom v suw[w—xd— —vsinv = veosv + | vix d_ cosv
X X

. dv
= (VX sinv-x cosv)d— =2v cosv
X

v suw COsv 2
I = -I—dx = log|v cosv| = —2log x+loge
V COSV X

= X*V.COSV=C = Xy cos Y/X =c¢

- .37
x—ly—rrgwesc—T
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28.

= solution is 2xy cosy/x =37

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 | to the plane is

(—4i + 4Kk) x (3i-j-5k) = 4i-8j+4k or i-2j+k
. Equation of plane is

T (2+k) = (i45+K) - -2+ =0 (i)
or x-2y+z=0

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

AN

Al

“. The line r= {-;+23+5]:;)+1(§-2]-51:;) 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

<125

et

Getting vertices of feasible region as :

A0, 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

174
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20 40 60) 80 108 120
Sx+ 3y = 500
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E_l - 1 white and 1 black ball is transffered |
A : 1 black ball is drawn from B

4c 4.3 2 3¢ 32 1 4¢, -3¢ 4
P(E,)= —2=—== P(E,) = = =—,P(E,)= /= = ./
(E) 7c, 16 7 (E.) 7c, 16 7 (E.) 7c, 7 17
201 4 2 301
P(A/E,) = ==—, P(A/E,)= ===, P(A/E,) = === A
(A/E) = ==<. P(A/E) = 2= 2 P(A/E) = === 1%
P(E,)-P(A/E,
' P(E,) P(A/E,)+P(E,) P(A/E,)+P(E,) P(A/E,) :
4 1
L
_ 72
21 12 41 A
72 73 72
_ 3
=3 |
OR
|
P(answer is true) = 5
_ |
P(answer is false) = 5 |

2

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

(where P(8) etc means probability of 8 correct answers)

poly (e o] l
= 1- {"'C:+"-'q+"'c,,}(—gw 1

= 1- {45+10+1} 1024

1024 128 128
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