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SAMPLE QUESTION PAPER
Mathematics - Class XIl (Code A)

Time : 3 Hours Max. Marks : 100

General Instructions :

(i) All questions are compulsory.

(i) 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 7 questions of six marks each.

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

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

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

SECTION - A
1. Show that the function f : R — R, defined by f(x) = x® is one one. [1]
2. Show that the operation =" on R defined as a#b = max (a, b) is a binary operation on R. [1]
3 If'—1+'—1(ij—£th find value of 1
. sin~x + sin™| 73 =5 en find value of X'. [1]
. 13
4.  Find A%, where A :{ } [1]
2 1
5. Find the value of k for which the following function is continuous at x = 1. [1]
x? -1
f(X) =451’ X#1
K, x=1
6. Let ¢(x) = Ax% + 7x — 4, if ¢’(5) = 97, find A. 1
7. An edge of a variable cube is increasing at the rate of 10 cm/s. How fast the volume of the cube is increasing
when the edge is 5 cm long? [1]
. 1
8. Find the slope of tangent to the curve y = a®* -1, a > 0 at x =5 [1]
3
9. Evaluate j[x]dx, where [‘] represents greatest integral function. [1]

0

©
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10. Find the degree of the differential equation > =k. [1]
ay
dx?
SECTION - B
11. Find the value of o for which the function f(x) = 1 + ax, o # 0 is the inverse of itself. [4]
12. Solve the equation [4]
an Y XL ) tany XL 2
X—-2 X+2 4
13. Show that the function f defined as f(x) = 2x — |x| is continuous at x = 0. [4]
> 2\ d n
14. Ify= (X+ x? +a2) , then prove that ¥__ ¥ [4]
dx  Jx24a2
OR

2, .2 1 4,4 _ .2 1 dy 1
=t-= X' +y =t +— —_— =
If x“+y°=t . and y 2 then prove that dx X3y

2

2
15. Find the equation of the tangent and normal to the curve x3 +y3

=2 at (1, 1). [4]

OR

Find the intervals in which the function f defined by f(x) = sinx + cosx, 0 < x < 2r is strictly increasing or

decreasing.
16. Evaluate | ————dx A
Il—Zsinx 4
OR
1
Evaluate | ——— dx.
J‘«/§sinx +COS X
a a’ 1+a°
17. If a, b, c are differentand A=|b b? 1+b3|=0, then show that 1 + abc = 0. [4]

¢ c? 1+¢3

(10)
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18.

19.

20.

21.

22.

23.

24,

25.

1

X
Evaluate j dx. 4
. a%cos® x +b?sin” x 4
OR
t xsinx
Evaluate j—z dx.
o 1+cos”x
Prove that the relation R on the set N x N defined by (a, b) R (¢, d) @ a+d=Db + c for all (a, b),

(c, d) e N x N is an equivalence relation. [4]

If a,b,c are vectors suchthat ah =ac ., axb =a xc, a =0 then show that b =¢ . [4]

Find the shortest distance between the lines r = (4f_ f)+ x(iﬂ+ 2§ - 3|Z) and r = (| i+ 2|Z) +u(2iA+4jA—5I2).
[4]

A bag contains 5 white, 7 red and 8 black balls. Four balls are drawn one by one with replacement. Find the

probability that at least one ball is white. [4]
SECTION - C
Find the inverse of the following matrix using elementary operations .[6]
012
A=|1 2 3
311

A card from a pack of 52 cards is lost. From the remaining cards of the pack, two cards are drawn and are
found to be hearts. Find the probability of the missing card to be a heart. [6]

OR

In a bolt factory, machines A, B and C manufacture respectively 25%, 35% and 40% of the total bolts. Of
their output 5, 4 and 2 percent are respectively defective bolts. A bolt is drawn at random from the product. If
the bolt drawn is found to be defective, what is the probability that it is manufactured by the machine B?

A house wife wishes to mix together two kinds of food, X and Y, in such a way that the mixture contains at
least 10 units of vitamin A, 12 units of vitamin B and 8 units of vitamin C. The vitamin contents of one kg of

food is given below. [6]
Vitamin A Vitamin B Vitamin C
Food X : 1 2 3
Food Y : 2 2 1

One kg of food X costs Rs. 6 and one kg of food Y costs Rs.10. Find the least cost of the mixture which
will produce the diet.

1)
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26.

27.

28.

29.

Find the length and the foot of the perpendicular from the point (7, 14, 5) to the plane 2x + 4y —z=2.  [6]

OR

Find the image of the point having position vector i +3j + 4k in the plane F-(Zf— j+ I2)+ 3=0.

1
Sketch the curves and identify the region bounded by the curves X =5 X= 2,y =logx and y = 2*. Find the

area of this region. [6]

Show that the rectangle of maximum perimeter which can be inscribed in a circle of radius a is a square of

side v2a. [6]
Solve j—i— 2y =Cc0s3X [6]
a a Q

(12)
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Mathematics - Class XlII

| SOLUTIONS I

SECTION - A
1. Letx,, X, € Nsuch that f(x,) = f(x,), then
f(x;) = f(x,)

3 3
= X =%
= X; =X,, (@s X; = X, is unique solution)
= fis one-one.

2.  We have

a, ifa>b
axb = maximum of a and b = b if a<b

Thus a#b € R for all a, b € R, hence '+ is binary operation on R

3. sintx+sint (ij =I
13 2

5 2
sinlx+cosY 1| =] [=X
13 2

.1 1 12 T
SIn ~ X +COS — | ==
13 2

12 - 1 T

= X=— assin " X+C0S "X =—

13 2

4. We have

I
#la 1)z 3

Ix1+3x2 1x3+3x1
T 2x1+1x2 2x3+1x1

-2

5.  Given,
2_
X 1, X=1
fix) = 1 x-1
k , x=1

(18)
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for f(x) to be continuous

Im f(x) = f(2)
(x*-1)
= M T x-py CK
. (X+D(x-1
= M-y -
= k=2

6. O(X)=Ax*>+7x-4
o'(X) =20 + 7
0'(5) =2Ax5+7=97
= A=9

7. Let'a' be the length of an edge of the cube and v be its volume.

Given =10 cm/s

da
ot

v=ad

=3 x (5)? x 10 cm®/s
= 750 cmd/s
8. y=a¥-!

— = 2x -1
ax 2 loga . a

(Slope at x :lj - (9
2 dx ), _1
2

=2 loga . (a)?12-1

= 2 loga

3
0. ﬁnm
0

1 2 3 for 0<x<1 , [x]=0
_ j0dx+jldx+j2dx 1<x<2 , [x]=1
0 1 2 2<x<3 , [x]=2
= (X +(2%)3
=2-1+23-2)
=1+2=3

(19)
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10. Given,
3
2|2
{1+(dyj }
dx
d?y =k
dx?
2 3 2 2
= {1+(3—1j } :kz(j—gJ [on squaring]
X
d?y

Clearly, power of { Jis 2, hence degree is 2.

dx?

SECTION - B

11. Clearly, f(x) is a bijection from R to R
Now, fofl(x) = x
f(F1(x)) = x
= 1+ of(x) =x

x-1
= fi(x) = o

It is given that
f(x) = F1(x) V xeR
x-1
l+ox=—"VxeR
(04

1 -1
= oXx+1l=—X%Xx+—VxeR
o o

Comparing the coefficients of like terms, we get

1
= o= —andl=—
o o

= oa=-1
12. We have
ant XL gnr Xt *
X — X+2 4
= tan? ! =tan1 tan’lx+1
X—-2 X+2
i 1_x+1
= tanl( jzta L X+2
- X+1
1+
X+ 2

(20)
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x-1 1
= X-2 2x+3
X —+i
= TR
13. We have,
i) = 2 _ 2x—-x%, ifx=0
00 = 2x =X =150 (%), ifx<0
X, x=0
= fix) = 3%, x<0
LHLatx=0
= lim f(x)= lim 3x =1im3(0-h)=0
Xx—0" x—0" h—0
RHLatx=0
= lim f(x)= lim x=1im(0+h)=0
x—0" x—0" h—0
and f(0) =0

lim f(x) = lim f(x) =f(0)
x—0" x—0"

f(x) is continuous at x = 0

n

4. y= (x+\/x2+a2)
n
d—y—i(x+\/x2 +a2)

dx  dx

n-1
d—y:n(x+\/x2+az) .i(x+\/x2+az)
dx dx

n-1
d—y:n(x+\/x2+az) {1+&}
dx 2Ux? +a?

n-1
d—y:n(x+\/x2+az) {1+L}
dx /2 4 a2

dy _ n{x+\/x2 +a’ }n-l{—xz +a’ +X}
dx /X2+a2

ny

T Jx?+a?

(1)
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OR

We have,

1
X2+y2: t‘;

1 2
= (x2 +y?)?2 = (t —;j

1
= x4+y4+2x2y2:t2+t—2—2
= X4+ yt + 2x%y2 = x4 + y4— 2
= 2x%y?=-2 = x¥?=-1
-1
- 2 - =
T

15. Given

=2
On differentiating w.r.t. x

-1 ;1

EX§+Ey3_d_y=0
3 3 dx
-1
dy ] X3
Now, dx | =%
y3

)
dx (l 1)

Equation of tangent at (1, 1) is
y-1=-1(x-1)

= y+x-2=0

Slope of normal = 1

Equation of normal is

y—-1=1x-1) =y=X

(22)
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OR

f(x) = sinx + cosx
= f(x) = ﬁ(sinx.%+%cosxj
f(x) = ﬁcos(x —%j

’ — H _E
f'(x) = Zsm(x 4)

for f(x) to be strictly increasing

f'(x)>0
. T
—+2sinf x——=|>0
- ( 4)
. T
sinf x——|<0
- ( 4)
Ly
= n<x—4< T
T+E<X<2n+ =
= 4 4

Y Y
2n-Drn+—< X <2NT+—
= ( ) 4 )

as x € [0, 2n]

el S

and for f(x) to be decreasing

f'(x)<0
- Zsin(x—£j<0
4
. T
sinf x——1|>0
- ( 4)
0<x E<
= < -2 T

T ox<n+X
= — T+—
4 4

T om
= XE€ 4’ 4

(23)
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1
——dx
16. -[1— 2sinx

1+tan? X
| = " 2 de
1+tan®> > —4tan>
2 2

X
Put tan—=t
2

X
= sec? (Ej dx = 2dt

I 2dt _ZJ' dt
T2 oat T O -2)2-(3)?

. |t 2- J_|

=2 zf |t—2+f|
tané—Z—\/g

_—IogZ—+C

= V3 tan§—2+«/§
OR

dx

1
I= J‘«/§s;inx+cos;x

J' 1
2{\/5 sinx + lcos; xj
2 2

- | ;n
o3|

= %jsec(x—%)dx

(3 5)

dx

dx

1
—_ Zlo +C
=3 g

(24)
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17.

18.

a a’ 1+a°
A=|b b? 1+b%=0
c c? 1+¢3
a a’ a a’ a°
=lb b*> 1+b b* bd
c c? c ¢z ¢
1 a a? 1 a a?
=(-1?[1 b b?|+(abc)l b b?
1 ¢ c? 1 ¢ c?
a2
=(1+abc)l b b?
c c?
1 a a?
=(1+abc)[0 b-a b2-a?
0 c-a c%2-a?

1 a a
=(l+abc)(b-a)(c-a)l0 1 b+a
0 1 c+a

=1 +abc)(b-a)(c—-a)(c—Db)
A =0 and a, b, c are different
a-b,b-c,c—-a=#0

= 1+abc=0

X dx

— 5

| =
s a%cos? x+b?sin® x
| f (n —x) dx
 pa®cos’(n—x)+b? sin®(n - x)

f (m—x) dx
I= 5> cos® x +b? sin®
(i) + (ii)
2n
2
2= | n dx

5 a%cos® x +b? sin® x

(using ¢, <> C,, C; <> C,)

(using R, - R, - R, and R; - R, —R))

(on expanding along c,)

. ()

... (ii)

(25)
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n
2
1
2l = 2n dx
'!;az cos? x + b? sin? x
n
2 2
_ an 2sec 2x d>;
0@ b tan”x
Let us put tanx = t, sec?xdx = dt
when x — 0O* = tanx — 0
Y
X = 57 = tan X — oo
T dt
| = 2 2,2
0@ +b“t
= T {tanl(mj}
ab a)l,
A L
ab| 2
"~ 2ab
OR
X Ssin X
- | ——dx ;
I= -([1+coszx - ()
T .
(m—x)sin(n—x) "
I= ¢ 1+cos?(n—x)
n(n—x)sinxd
| = —1 2 (1))
5 1+cos™x
(i) + (i)
¢ sinx
T
2l = j—l 7 X
o 1+cos”x
¢ sinx
= 3o
201+cos X
Let cosx = t, so that — sin xdx = dt
atx=0,t=1,x=mt=-1

(26)
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1
E
=
QD
5
AN
—*
=

_ —_ﬂ[—_ﬂ_z}:ﬁ
T 2|14 4 4
19. Reflexivity : Let (a, b) be an arbitrary element of N x N. Then,
(a,b) e NxN
= a,beN
= a+b=b+a
= (a, b) R(a, b) for all (a, b) € N x N, So R is reflexive on N x N
symmetry : Let (a, b), (¢, d) € N x N be such that (a, b) R (c, d,)
(@ b)R (c, d,)
= a+d=b+c
= c+b=d+a
= (c,d) R (a, b)
Thus (a, b) R (¢, d) = (c, d) R (a, b) for all (a, b), (¢, d) € Nx N
So, R is symmetric on N x N.
Transitivity
Let (a, b), (c, d), (e, f) € N x N such that
(a, b) R (c, d) and (c, d) R (e, f) then

(a,b)R(c, d)=>a+d=b+c
(c,d)R(e, f)=>c+f=d+e

}:(a+d)+(c +f)=(b+c)+(d +e)
> @+f)=b+e
= (a,b) R (e, )
Thus (a, b) R (c, d) and (c, d) R (e, f) = (a, b) R (e, f), (&, b), (c, d), (e, f) € NxN
So, R is transitive on N x N
Hence, R is an equivalence relation.
20. We have

ab=ac and a#o0

—ac=0and a#o0

[ox)

= a.

(@7)
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= 5.(B—E)=O and a=0

— b-c=0 oraL(B—E)

= b=c or aL(B—E)

Again, axb=axc and a0

= axb-axc=0and a=0

= ax(b-c)=0and a=0

— b-c=0 or a|[(b-c)

= b=¢ or all(b-c)

Combining the above two cases we get b =c.

21. Shortest distance between the lines r = a; +x61 and r=a, +u52 is given by

q- ‘(52 —51).(61x62)
\ b1 xby \

comparing the given equations with the equations r = a; + Ab; and r = a, + ub, respectively
we get

d,=4i—j, a,=i-j+2k b =i+2j-3kand b, = 2 + 4] -5k

Now &, -4, =-3i -0j+2k

i ]k
and  byxb,=|1 2 -3=2-j
2 4 -5

(3, —a,).(b, xb,) = (=31 +0j +2K).(2i - j)

=_6+0+0=-6

and, ‘leﬁz‘ =J4+1+0=45

|(52 —a,).(by x 62)| - |_ 6
Shortest distance = ‘ ‘le 52‘ ‘ |
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22. Let A be the event that ball drawn in it draw is white, where, 1 <i < 4.

Since the balls are drawn with replacement. Therefore, A, A,, A;, A, are independent events such that

5 1 .
P(A) = 20 a2~ 1, 2,3, 4
Now required Probability
PAALUA,UA;UA)

1-P(A)P(A,)P(A;)P(A,)

I
T
7N\
Alw
N——
N

SECTION - C
23. A=1A
012 100
ie, |1 2 3(=|0 1 0|A
311 0 01
1 2 3] o 10
oo |01 2/=/1 0 0| A(applying R, < R,)
3 11 0 01
1 2 3 0 1 0
o [0 1 2|=|1 0 O|A(applying R; » R;—-3R))
0 -5 -8 0 -3 1

1 0 -1] [-2 1 0

o |0 1 2|=1 0 O|A(applyingR, - R, -2R,)
0 -3 1

10 -1 |[-2 1 O

o |01 2|=1 0 O]A(applyingR; > R;+5R,)
0 0 2 5 -3 1

_ _ /-2 1 O
10 -1 1
oo |01 2|=|1 0 O |A (applying R; — ERS)
0 ] |5 -3 1
2 2 2
1 1 1]
100] |2 2 2
o |01 2/=1 0 O|A(applyingR; > R, +Ry)
001 |5 -3 1
2 2 2|

(29)
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1 1 1
100 |2 2 2
o |0 1 0|=|-4 3 -1|A(applyingR, » R,-2R,)

001 5 3 1
2 2 2

It 1 1]

2 2 2

Hence Al=|-4 3 -1

5 3 1

2 2 2|

24. LetE,, E, E;, E, and A be the events as defined below
E, = the missing card is a heart card,
E, = the missing card is a spade card
E, = the missing card is a club card
E, = the missing card is a diamond card

A = Drawing two heart cards from the remaining cards.

Then,
13 1
PEIT 5
PE,)=13_1
52 4
PE)=13_1
52 4
13 1
PE)= 527

A
P(E_j = Probability of drawing two heart cards given that one heart card is missing
1

12

El 51C2
13
Similarly, P Al 51C2
E2 C2
. A Bc,
Y
3 C,
. A 18,
T | T
E4 C2

By Baye's theorem, we have,

El
Required probability = P| —-

(30)
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A
) P(Elyp(Elj
- A A A A
FKElyP(E1J+P(EZ)P(EZj+P(E3)P(E3j+P(E4)P(E4J
1 2c,
4 51C2

OR
Let E,, E,, E; and A be the events defined as follows.
E, = the bolt is manufactured by machine A
E, = the bolt is manufactured by machine B
E, = the bolt is manufatured by machine C
A = the bolt is defective.
Then,
P(E,) = Probability that the bolt drawn is manufactured by machine A
2 _1
100 4
Probability that the bolt drawn is manufactured by machine B
35
100
Probability that the bolt drawn is manufactured by machine C

P(E,)

P(E,)
40
100

A

P(E_J = Probability that the bolt drawn is defective given that it is manufactured by A
1

5

100
A 4
Similarly, P E. :—100
2

p| A -2
E;) 100

Required probability = Probability that the bolt is manufactured by machine B given that the bolt drawn is
defective

Now

31
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A
P(E2).P(Ezj

P(El).P(EAlJ+ P(E2).P(éj+ P(Eg).P(QJ

3

35 4

100100
25 5 35 4 40 2
+ +

— Xt Xt X
100 100 100 100 100 100
@
69

25. Let x kg of food X and y kg of food Y are mixed together to make the mixture.

Amount of vitamin A = x + 2y unit

Amount of vitamin B = 2x + 2y

Amount of vitamin C = 3x +y

According to requirement of vitamin A, B, C
X +2y> 10
2x+2y > 12
3x+y=>8

and,x>0,y=>0

We have to minimize z = 6x + 10y

N

0, 5)

The feasible region of LPP is shaded region

A (10, 0), P,(2, 4), P,(1, 5) and P,4(0, 8) are corner points.

(32)
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Now, z = 6x + 10y at A (10,0) =6 x 10 + 10 x 0 =60
z=6x+10y atP,(2,4)=6x2+10x4 =52
z=6x+10y atP,(1,5 =6x1+10x5=56
z=6x+ 10y atP,(0,8)=6x0+ 10 x 8 =80
Clearly z is minimum at x =2 and y = 4
The minimum value of z is 52
Now, let if possible 6x + 10y < 52 and line does not enter in feasible region
Hence, minimum value of 6x + 10y = 52
Hence, the least cost is Rs. 52.
26. Let M be the foot of the perpendicular from P on the plane 2x + 4y — z = 2. Then PM is normal to the plane
So, its direction ratios are 2, 4, —1. Since PM passes through P(7, 14, 5).
. Equation of PM is

X-7 y-14 z-5
2 4 -1
Let the co-ordinate of M be (2r + 7, 4r + 14, —r + 5)

= r(say)

-+ M lies on the plane 2x + 4y —z = 2
2(2r + 7) + 4(4r + 14) — (-r +5) = 2 P(7,14,5)
= 21r+63=0

r=-3
Co-ordinates of M is (1, 2, 8) M

PM = Length of perpendicular from P

PM = (7 -1)% + (14 -2)? +(5-8)?

34/21 unit

OR

Let Q be the image of the point P(i +3j +4k) in the plane r.(2i — j +k)+3=0. Then PQ is normal to the
plane. Since PQ passes through P and is normal to the given plane, therefore equation of line PQ is

F=( +3] +4K)+ 121 — ] +K)

P(i +3]j +4K)
Q lies on line PQ so
The position vector of Q is
= (f+3jA+4I2)+x(2f—jA+I2) R
= (L+20)i +(3-1)] +(4+ 1)K
-+ R is the mid point of PQ,
Q

.. Position vector of R is

(33)
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[(L+22)i +(3=2)] +(4+ K]+ (i +3]j +4K)
2

= (k+l)f+(3—%jf+(4+%jl2

-+ R lies on plane r.(2i - j+k)+3=0

{(x+1)f+(3—%jf+(4+%j|2}.(zf—i+|2)+3=o

= 2k+2—3+%+4+%+3=0

= A==-2
Position vector of Q is (i +2] +4k)—2(2i — ] +K)

= _3i+4)+3k

27. Required area = area of shaded region

2
= J.(ZX —logx)dx y /y =2'
1
2 =
2 Y = logx
—xlogx + x
A = ('ng g }1 j >
2 ©,0) /7’(1, 0 (@20 X
4 2o 1 x=2  x=2
- «———2l0g2+2}—<——+=log2+— 2 B
log2 log2 2 2
(4-+2) 5 3
= ———log2+—= i
log2 > g 5 S units
28. Let ABCD be a rectangle in a given circle of radius a with centre at O.
Let AB = 2x, AD = 2y be the sides of rectangle.
AM? + OM? = OA?
= X2 +y2=3a? D C
: O 2y
y = a% —x2 ()} ///T
) A //’ 1y B
Let P be the perimeter of the rectangle ABCD. — IM
P =4x + 4y
= P =4x+4va® -x? 2X
LW
dx az _X2

(34)
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for maximum value of P

aP 5
dx

. 4 4x -0
a2 _ x2

22 X(=X)
4{ a” —x -1—22} _ 432

Now d’P a?-x%] _ 3
1 dX2 ( a2 _X2)2 (a2 _XZ)E
d2p _ 4a’ _ _8\/5 <0
dX2 a 2 g ) a

2 (az —azj

. . a
P is maximum when x = —
2

: a . .
Putting x =— in (i)
V2

yo 2
2

oy -2
V2
. . . . 2a
Hence, P is maximum when the rectangle is square of side 2x = T =+2a
2
29. Given

dy
——+(-2)y =cos3x i
o T2y ()

Clearly it is linear differential equation

I—de _ a2

I.LF.=e e

Multiplying both sides of (i) by I.F. = e

e _ 2ye ®* = cos3xe
dx

(35)
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Integrating both sides w.r.t. x,

ye 2 = je’zx cos3xdx +¢
ye2=1+C ... (ii)
Now, |= Ie’zx .cos3xdx

| = le’zx -Sin3x — J.(_—Zjezx sin3xdx
3 3

-2X

= Le 2 gin3x+ EJ-e sin 3xdx
3 3

| = Le2xgin3x L2 _Le-2xcos3x —Ej.e’zx .cos 3xdx
3 3| 3 3

2

| = Le2% gin3x —Ee’ X.cos3x — 2|
3 9 9

4) e
- (I +§j| -3 (3sin3x —2cos3x)

© 3 (3sin3x —2cos3x)

Putting the value of I in (ii)

—2X
ye & = 613 (3sin3x —2cos3x)+C which is the required solution.

a o a

(36)
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