Time Allowed: 3 Hours

SAMPLE QUESTION PAPER 2
MATHEMATICS
CLASS - X11

Max. Marks: 100

General Instructions:

(i)

(i)
(iii)
(iv)
(v)
(vi)

All questions are compulsory.

The question paper consists of 26 questions divided into three Sections A, B and C.

Question No. 1 to 6 in Section Aare Very Short Answer Type Questions carrying one mark each.

Question No. 7 to 19 in Section Bare Long Answer I Type Questions carrying four marks each.

Question No. 20 to 26 in Section Care Long Answer II Type Questions carrying six marks each.

There is no overall choice. However, internal choice has been provided in 4 questions of four marks each
and 2 questions of six marks each. You have to attempt only one of the alternatives in all such questions.

(vii) Use of calculator is not permitted. You may ask for logarithmic tables, if required.

. Write the integrating factor of Xd— +3y =X
X

SECTION - A

. Find A if (2?+ 6j+14t2)x(i—xj+7t2) =0

dy 2

. For what value of x

il -

. Write the area of parallelogram whose diagonals are 81 = 2i and az = 33
. Find the product of the order and degree of the following differential equation.

2
Py (dy)_ 2
dx2 dx

3 5 3
A=10 2 7
0 0 1

Write the value of A (adj A)
SECTION - B

Ify =X FI1- V-1

2
Prove that (XZ _l)d_y+xd_y_x 0
dX2 dx 4

. There are 3 families A, B and C. The number of men, women and children in these families are as under.

Men Women Children
Family A 2 3 2
Family A 2 1 4
Family A 3 3 6

Daily Expenses of men, women and children are Rs 200, Rs 300 and Rs 150 respectively. Using matrix
multiplication, calculate the daily expenses of each family. What impact does more children in the family

create on the society.
9. Solve for x:

sin~!

1 1

If cos ~ X+ C0871 yCoS “z=m

10. Evaluate:

JI3+3 2.5 5

V15 +426 5 J10
3+65 V15 5

11. Evaluate:

x —cos 1 x =sin ! (3x -

2)
OR
2,2 ,2 _
. Prove that X +y“ +2z° +2xyz =1

12
13

ICOS 5x+cos 4x

1-2cos 3x
OR

J'Iog (x+\/x2 +a° ) dx

If 5:2i+|2,5 :?+3+|2 andE:4?—3ﬁ+7|2.Find vector r which satisfies Fxb =cxband rxa=0.
. Find the distance between two parallel planes:
F.(2€—j—2|2) - 6and F-(ei—3j'—6t2) =27
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14. Verify the mean value theorem for the function f(x) = (X —4)(x —6)(x —8) on the interval [4,10]

15. Solve: xj—1+y—x+xycotx =0

16. Consider the experiment of tossing a coin. If the coin shows head, toss it again, but if it shows tail, then throw
a die. Find the conditional probability of the event ‘the die shows a number greater than 4’ given that there is at
least one tail.
OR
A die is thrown 3 times. If the first throw is fair, then find the probability of getting 15 as a sum.
17. For what value of k is the function continuous at x =1

X
f(x)= (x-1) tan? X =1

k x=1

18. The curve 3y2 = 2aX2 + 6b passes through the point P(3,—1)and the gradient (slope) of the curve at P is -1.

Find the value of a and b.
19. Evaluate:

.[[tan (logx) +sec2Iogx} dx OR
(x2+1)(x2 + 2) y
e e

SECTION - C
20. Find the equation of plane passing through the point (1, 1, 1) and containing the line

r= (—3?+3+5I2)+7»(3?—3—5I2)
21. Find the area bounded by the parabola y2 =X and liney + x = 2.

22. Evaluate:

1
[eot (1 - x + x?)dx OR
0

2
j ‘x3-x dx
-1

23. A bag contains 3 green and 7 white balls. Two balls are drawn one by one at random without replacement. If
the second ball drawn is green. What is the probability that the first ball drawn is also green.

24. Let A be the set of all real numbers except -1 i.e. A=R—{-1}. Let ‘¢’ is defined on A as aeb=a+b+ab

for all a, b €A. Prove that
(i) ‘e’is a binary operation on A
(i)  The given operation is commutative as well as associative.
(iii)  Find the identity element.

a
(iv) Prove that a of A has is inverse.
l1+a

(v) Find(2-3)-4
(vi) Solve the equation 2-(x-5) =4
25. Find a point on the hypotenuse of a given right angled triangle from which the perpendiculars can be dropped
on other sides to form a rectangle of maximum area.
OR
A point on the hypotenuse of a right angled triangle is at distance a and b from the sides show that

minimum length of the hypotenuse is (a2/3 +b?/3)3/2

26. A city building code requires that the area of the windows must be at least s of the area of the walls and
roofs of all new building. Construction cost of new building is Rs 3 per square metre of window area and Rs 1
per square metre of wall and roof area. To the nearest square metre what is the largest surface area of new
building can have if daily construction cost cannot exceed Rs 1000.
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SAMPLE PAPER 2

SOLUTIONS
1. A=-3
IF — el P when p=23
2. X
IF = x3
3. X==%2
4. Area of parallelogram = %‘al x az‘
Area of parallelogram = 3 sq. unit
5. Order = 2; Degree = 2
Product = 4
6.Aadj.A=|A|I where] A| =6
6 0 O
A(adj.A) =0 6 O
0O 0 6
SECTION - B
2 y=+x+1-+x-1 D
Differentiating w.r.t. 'x’, we get
dy _ 1 1
dx  2dx+1 2dx—
dy _ Ix - \/x +1
dx 2\/x 21X -1

2\x2 - dy [\/Z Neesy
Zsz—l%:—y

Squaring both sides,
d 2
a0 -1 ] =2
dx
Again differentiating w.r.t. 'x/,

dy d?y dyjz dy
ax2 -1 &Y EY 1 gx =2y &Y
( ) dx dx? +(dx X ydx

d
By cancelling 2d_y # 0 from both sides, we get,
X

2
4(x2 —1)d—’2'+4x(d—yj =y

dx dx
2
2 dy _dy vy _
(X —1)—2+X&—Z—

8. The matrix P indicating the members of three families A, B and C are
Men Women Children

2 3 2| A
P=12 1 4|8
3 3 6|C
Where matrix T indicating the daily expense of men, women and children
200 Men
T =1300 | women
150 |children

Total expense of each family is obtained as
2 3 21|200 2x200+3x300+2x150

PT={2 1 4|/300|={2x300+1x300+4x300
3 3 6]/150 3x200+3x300+6x150
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9.

sin”

400 + 600 + 300 1300
=|600+300+1200|=|2100
600 + 900 + 900 2400

Expenses of family A = Rs 1300
Expenses of family B = Rs 2100
Expenses of family C = Rs 2400

More children mean more expenditure. So one should plan family in order to keep a check on the expenses.

1x —costx =sin1(3x - 2)

1 1

T _ _ . -
E—cos x —cos ! x = sin 1(3x—2) sin

g ~2cos tx =sin1(3x -2)
sin(g ~2cos! xj =3x-2

cos2cos Ix=3x-2
Put X = cos0
C0S20 =3cos0 -2

2cos?0-1=3cos0-2
2cos20-3cosh+1=0
(cos0-1)(2cos6-1)=0
cosO=1, cos 0= l:>x:1, X=1
2 2

Both of these value satisfies the equation.

1
Hence, x =1 X==
2
OR
1 1 1
cos x+costy+costz=n
cos'x+cosly=n-coslz

cos™! (xy—le—xzafl—yzj=n—cos‘1z
Xy —\1-x2\1-y? = cos(rc —cos? z)
xy—«/l—xzxfl—yz = _—coscos !z
xy—\/l—xzall—yz =-z
xy+z=xfl—x2«f1—y2

Squaring both side,
x2y2 +Z% + 2xyz =(1- x2)(1 - yz)

x2+y2+22+2xyz=1

10. Taping out «Efrom Gy, \Efrom Cs

J13+43 2 1
V5 5 |56 + (15 5 2
V65 +3 3 5
13 +43 2 1
J2J13 + 15 NG} 2
V513 +3 NE} NG
Ci - Ci- 13¢5
$32 1
Vs 5 2
3 B B
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Take xﬁ common from C;

1 2 1
BB 2
B BB
Ci—> C -G
-1 2 1
0 5 2
0 VB B
By expending along first column
V5 V2|
RV
2cosg—xcos5
COos 5x + cos 4x _ 2 2
1-2cos3x 1—2(2c0523—xfl]
11. 2
2cos§cos337X 2cosz(4cos332—3cos32XJ
3—4cosz3—x 3 - 4cos? (3)()
2 2
=-2 cosgcos%x = - (cos2x+Ccosx)
-[ (cos2x+cosx) dx = _(sian +sin xj +C

OR

Ilog(x +va? +x2 )dx = Ilog(x +ya? +x° )dx x 1
Integrate by part taping log (X + xfaz + Xz)as first function

=log(x + Va? +x2)x—jx = (1+ o de
x+\/a2+x2 2Va? + x?

_xlog(x+xia + X )——j G
Va2 +x2
2 25
:xlog(x+\ia2+x2)—%@+c
2
=x|og(x+\la2+x2)—x/a2+x2+c

12.FXB=EXB
(r-c)xb=0 butb = 0
=r-c||b r=c (c-d=0)
= r —C = AbwhereX is scalar
=r=c+Ab

= 4i- 3]+7k+k(|+]+k)

:|(4+K)+](—3+x)+k+(7+k) 0)

r-a=o0

4+2)2+(F7+21)=0

2 +A+15=0

A=-5

Put value of A in (i),

r=--8j+2k

s e
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13. The given planes in cartesian form can be written as
2X -y -22=6
6x -3y -62-27=0
Distance between two parallel planes
= The distance from point P(x; y; z;) to the plane 6x - 3y -6z -27 =0

sy 21 sy

| 23262 | | 9 |
P(x1y1 z1) lieson2x -y -2z =6= 2X; —Yy; —2Z; =6
_ 3X6—27‘:|—1| = 1 unit
9

14. f(x) = (x - 4) (x - 6) (x - 8)
f(x) = x> - 18x> + 104x
Since polynomial is everywhere continuous and differentiable, therefore
f(x) is defined in [4, 10]
f(x) is continuous in [4, 10]
f(x) is differentiable in (4, 10)
f(x) = 3x> - 36x + 104
All the condition of mean value theorem are satisfied. So, there must at least one point ¢ € (4, 10) such
that

_ f(b)-f(a)
~ b-a

3c2 —-36¢c+104 =

f'(c)
f(10)—f(4) 48-0 -
10-4 6

3c2 -36c+96=0

c®-12c+32=0

oo 12 +.16
2

8

-4,8

Only possible value of c = 8 €(4, 10)
xd—y+y—x+xycotx:0 x=0
15, dx
Dividing both side by x,

d—y+(cotx+l)y:1
dx X

This is a linear differential equation in the form of j—y +Py=Q
X
1
P =cotx+— Q=Q
X

1
tx+=|d
IF = edex _ ej(co X+x) x _ eIogsinx+|ogx logxsinx

IF = x sin x
y x IF = jQxIF dx+c

=€

yX sin X :jxsinxdx+c
I=[xsinxdx

= X(—Ccosx) + ICOS xdx (by using Integration by part)

= —XCOSX + Sin X
YX Sin X = —=XCOSX + SinX + C

1 C
y =-cotx+—+ -
X XSinx
16. Let S by the sample space of the random experiment, then
S = [HH, HT, T1, T2, T3, T4, T5, T6]
1 1
PHH) = = x = =4 P(HT) =
(HH) 5% 5 (HT)
And the probability of each elementary event
T1,T2, T3, T4, T5 and T6 is
1 1 1
—_ X — = —
2 6 12

1 1
X —=—
2 4

N+
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—

6
Note that all the elementary events are not equally likely. Let A be the event of the showing a number
greater than 4 and B be the event of that there is at least one tail then
A = [T5, T6] B = [HT, T1, T2, T3, T4, T5, T6]
A NB = [T5, T6]
P(B) = l+i+i+i+i+i+i:§
4 12 12 12 12 12 12 4
1 1 2 1
PANB) = " 127127 6
Required Probability = P(A/B) = "ANB) _1/6 _2
P(B) 3/4 9
OR
A = getting 15 as the sum in a throw of dice three times
B = getting 4 on first throw
Then B has 1 x 6 x 6 = 36 equally likely cases, out of which two outcomes (4, 5, 6) and (4, 6, 5) are
favorable to A.
Required Probability = P(A/B) = Probability of getting 15 as the if there is a 4 on the first throw

2 1

~ 36 18
17.Letx =1 + h, so that whenx 71, h—0

lim f(x) = lim(x - 1)tan©> = lim htan = (1 + h)
X—1 X—1 2 h=0 2

—limhtan| Z+Zh|= lim-—hcot| Zh
2 2 2

h—0 x—0
~lim-— 1 :—1><Z=—Z
h—0 tan"h T T
s
x
Th 2
2
Also f(x) = k when x = 1= f(1) = k
lim f(x) = f(1) = —2 =k = 2
x—1 1 T

18. The given curve is 3y = 2ax® + 6b
Diff. w.r.t. (x),

6y(:|—y:2a><2x:>d—y=2a—X

dx dx 3y
Slope of tangent at (3, - 1) is-1

2ax3 _ 1

3x(-1)

-2a=-1

1

T2

Also curve passes through the point (3, - 1)
= 3x(-1)2=2ax3%2+6b
= 3=18a+6b

1
We know that a = E put the value of a in above equation.

3=9+6b

b=-1

a—l b=-1Ans
> .
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19.

20.

21.

J[tan log x + sec?(log x)}dx

[ tanlog xdx + jsecz(log x)dx
Integrate the first integral by part taking tan (log x) as first integral
= tan(logx) - x —'[sec2 X - dx + jsecz(log x)dx

= xtan(logx) + ¢
OR

Put x? = y only for partial fraction

2 +1) (X2 +2)  (y+1)(y+2)

(x2 +3)(x*> +4) (Y+3)(y+4)

y+Dly+2) , A B

(y+3)(y+4) (y+3) (vy+4)

(Y+1)(y+2)=(y+3)(y +4) + Ay +4) + B(y + 3)
By equating the of y and constant term

3=7+A+B

2=12 + 4A + 3B
By solving, we get, B=-6,A =2
2 2
(xc +1) (x +2)_1+ 2 6

2 +3)(x2+4)  x2+3 x2+4

I(Xz+1)(xz+2)dX=IdX+2I dx 6 dx

(x? +3) (X% +4) x% +3 X% + 4
2 _1( X 6 _1(Xj
X+—=tan " | —=|-=tan""| = |+ C
& (5
2 1 X -1 (Xj
X+—tan| = |-3tan"" | = |+ C
s~ IR ©
SECTION - C
Equation of plane passing through (1, 1, 1)
alx-1)+b(y-1)+c(z-1)=0 e (1)

If the plane containing given line,
r=(=3i+j+5K)+ A3 - j-5k)

Plane (1) must passes through (-3, 15) and must be parallel to the given line,
a(-3-1)+b(1-1)+c(5-1)=0
-4a+0b+4c=0 e (2)

Plane (1) is also parallel to given line.

Normal of plane will be L to given line,

3a-b-5c=0 R )|
By solving (2) and (3),

a_-b_c_,

4 8 4

a=4>\ b=-8Ac=4A
DR <1-2 1>
Put these values in equation (1),
Ix-1)-2(y-1)+1(z-1)=0
x-1-2y+2+z-1=0
XxX-2y+z=0
which is the required equation of plane.
To get point of intersection solve the equation y + x = 2 and y? = x

By solving these equations, we get (4, - 2) and (1, 1)

1 1
Required shaded area= I (2-y)dy - I Y2C|Y
-2 -2
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(=2, 0

1

-2

2
:(z_l_lj_[_4_i+§j= g square unit.

1
22. _[cot'l(l—x+x2)dx
0

! 1 1
=_[ tan? [—zj dx [cot‘1 x = tan™? —}
0 1-x+X X
= [tan™! (L_);j dx [tan‘1 X +tan~! y = tan™! (
1-Xx+X

1
tan™! xdx + Itan‘l(l —x)dx
0

Il
Ot+—H+H O+—H+H O—H+H

1 9 a
tan~! xdx + .[tan‘1 [1-(1-x)]dx {[ f(x)dx = ff(a — x)dx
0 0 0

1
- Zj tan~1 xdx

0
By using integrating by part taking 1 as second function
1 1
= 2xtan™? x|é —I 2X2 dx = 2x£—log‘1+x2H = E—I092
pl+x 4 o 2

OR
2
J ‘x?’ - x‘dx
-1

IfFx*-x=0=x(x*-1)=0=x(x-1)(x+1)=0
x=0,1,-1

Hence [-1 2] is divided into three interval
x>-x2>0o0n[-1,0]
x3>-x <0on [0, 1]
x}>-x >0o0n[1, 2]

2 0 1 2
Hx3 —x‘dx= I(x3 —x)dx—J'(x3 —x)dx+J'(x3 - X)dx
-1 -1 0 1
0 1
Ao (o) [
4 2 ) 4 2 0 4 2
1

4 2
1
23. Let E4, E,, E3 be the events as defined below

1

4

E; = First ball drawn is green
E, = First ball drawn is white
A = Second ball drawn is green
3 7
P(Ey) = — P(E)=—
(E1) 10 (Ea) 10

Xty

1-xy

)
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24.

25.

P(A/E;) = Probability of drawing second green ball when one green ball has already been drawn =

P(A/E,) = Probability of drawing second green ball when one white ball has already been drawn =

By Bayes Theorem,

A
PEQP[J 3.2
P(EJ: E; 1009 _2
A A A 3 2 7 3 9
n A X o X
P(El)P[E1]+P(E2)P[E2j 10><9 10X9
(i) Consider any a, b €A = R-{-1}
(a-b) =a+ b + ab R but we must show thata + b +ab =-1
If possibleleta+b+ab=-1

= a+b+ab+1=0
= (a+1)(b+1)=0
= a=-1,b=-1which is wrong
= allbeAforalla,b € A= 'U’is a binary operation on A
(ii) Foralla, b, c e A, we have
a*b=a+b+ab=b+a+ba=b*a
=  the given operation is commutative

Also(a*b)*c=(a+b+ab)*c=(a+b+ab)+c+(a+b+ab)c

=a+b+c+ab+ bc+ ac+ abc

a*b*c)=a*(b+c+bc)=a+(b+c+bc)+alb+c+ bc)

=a+b+c+ab+ bc+ ac+ abc

= a*(b*c)=(a*b)*c = the given operation is associative.

(iii) Let e €A be an identity element of the given operation, then
e ¥*a=a,foralla eA
= e+4+a+ea=a—e(l+a)=0=>e=0
Weseethat0 *a=0+a+0a=a;anda*0=a+0+a0=a
= 0 is an identity element.
(iv) Letb be an inverse of a
= b*a=e=0=b+a+ba=0
= b+ba=-a=>b(l+a)=-a

:b=—a

= is an inverse of a.

l1+a
(v) (2:3)4=R2+3+2x3)-4=(11-4)
=(114+44+11x4)=15+44 =59
(vi) 2*x*5=4=2*(x*5)=4=2*(x+5+5x)=4
= 2+ X+5+5x)+2(x+5+5x)=4

= 18x+17=4:>x=—E
18

Olw N

(va#-1)

(s1+a=0)

Let O be the length of the hypotenuse of the given right-angled triangle ABC at B and Z CAB = « (in radian

T
measure), 0 <a < 5 . As OJABC is given, 0 and a are fixed i.e. constant.

C
PN [n
o
A M—l L B
Let P be a point on the hypotenuse AC and AP = x, then PC = - x.

Let PM and PN be perpendiculars to the other sides, then
MP = x sinaand NP = (- x) cos a
Let A be the area of the rectangle MBNP then
A =MP x NP = x sina( - x) cos a
= (x - x?) sina cosa
Diff. it w.r.t. x, we get
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dA
dx
A
dx?

= (¢ -2x)sinacosa, and
=(0-2.1)sinacosa = —sin2a .

Now 3—1‘:0:>(£—2x)sinacos<x:O:€—2x=0:x=é.

2
Also | 9A = -2sin20. <0 ('.'0<oc<£,sin20c>0j
dx? ). 1 2
=t
= Ais maximum when x = % .
Hence, the area of the rectangle will be maximum when the point is mid-point of the hypotenuse.

OR
Let d be the length of the hypotenuse of rt. £d = ABC. Let 6 (in radian measure) be the angle between the

T
hypotenuse and the base of the triangle, 0 <6 < E Let D be the point on the hypotenuse AC such that DP =

b and DQ = a, then
CD = b cosec6 and DA = a secO.

D/ a o
b
cAl P_‘ g
From fig., AC = DA + CD
= d=asecO+ b cosech ()
d_é = asecH tan® - b cosecO cotH e 1))
sin@ bcose asin’ 6 -bcos> 0
cos’0 sin’9 cos? 0sin® 0
34 3
Now %:Ojasm S bc;)s 6:0
do cos? 0sin® 0
= asin®0 =b cos’H (cos? 0 sin?0 > 0, asO<9<§)
b 1/3
= tan’0= = =tanf= ——
a al/3
d—2€=£(a sec B8 tan B - b cosec 6 cot 8) (using(ii))
de dé
= a(sec3e +secOtan® 9)+b(cosec3e + cosec ecotze)
=asec6(sec2 0+ tan® 0) + b cos eco(cos ec?0 + cot? 0)>0 ( 0<0< gj
1/3
Length of hypotenuse will be minimum when tan 0 = a3
a
1/3
Putting tan = 73 in (i), we get d = a(1 + tan?6)¥? + b(1 + cot?0)¥?
a
p2/3 /2 2/3 /2 2/3 ,p2/3 )2 b2/3 , 2/3 /2
=a 1+a2T "rb 1+sz :aT +bT

=a2/3(a2/3+b2/3)1/2 +b2/3(b2/3 +a2/3)1/2
:(a2/3+b2/3)(a2/3+b2/3)1/2 :(a2/3+b2/3)3/2

Hence, the minimum length of the hypotenuse = (a2/3 + b2/3)3/2.

26. Let x be number of square metres of area of windows and y be number of square metres of walls and roofs.
Then total surface area = x + y
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Max. z = X + y subject to constraint

x> Y

8
3x +y <1000
x>0, y 20

LINEAR PROGRAMMING

The graph of the given linear inequalities is shown shaded in the figure given below. Note that feasible

region is bounded.

v _ 4 o®
e 1
=3 Sl 1
gV
1000 8000
11 /11

o)

At the three corners of the feasible region:

7(0,0) = O, f 3331,oj=3331,f 1000 8000} _ 9000
3 3701t 1 )T 1

0 818sg.m.
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