Sample Paper-05
Mathematics
Class - XII

Time allowed: 3 hours Maximum Marks: 100
General Instructions:

(i) All questions are compulsory.

(ii) This question paper contains 29 questions.

(iii) Question 1-4 in Section A are very short-answer type questions carrying 1 mark each.
(iv) Question 5-12 in Section B are short-answer type questions carrying 2 marks each.
(v) Question 13-23 in Section C are long-answer-I type questions carrying 4 marks each.
(vi) Question 24-29 in Section D are long-answer-II type questions carrying 6 marks each.

Section A
1. Is R defined on the set A={1,2,3,4,5,6} as R={(x,y): y is divisible by x} symmetric.
Calculate the direction cosines of the vector a=3i - 2] — .

3. What s the principal value branch of cos*x?

o o

-1 5
6. If A={3 2} show that (3A) '=3A'

Section B

7. Find Y i y=SNEX+b)
dx coscx+d)
8. Ify=(tan-x)2show that (x2 + 1)2y2 + 2x (x2+ 1)y1 =2
9, EvaIuate:J. f'(ax +b)[ f (ax + b)]*dx
10. Find the particular Solution of the diff. equation
(1+e2x)dy+(1+ yz)eX dx=0 giventhaty=1,whenx=0
11. Show that the points A(—Z? + 3] + 52) ,B(iA + 2] + 3A() and C( 7- 12) are collinear.

12. A - Box of oranges is inspected by examining three randomly selected oranges drown without
replacement. It all the three oranges are good, the box is approved for sale, other wise, it is rejected. Find
the probability that a box containing 15 oranges out of which 12 are good and 3 are bad ones will be
approve for sale.

Section C
2 01
13.1fA=|2 1 3|, find A*-5A+4l and hence find a matrix X such that A -5A +41 +X =0.
1 -10
4sinx— X —-XC
14. Find the intervals in which the function f given by f (X) = S OX is (i) increasing (ii)

2+ cosx
decreasing.



15. Show that the normal at any point @ to the curve X =acosd+ad .sirf ,y =asind—-afd.codisata

constant distance from origin.
dx

cos(x+a)cosk+b )

17.A bag A contains 4 black and 6 red balls and bag B contains 7 black and 3 red balls. A die is
thrown. If 1 or 2 appears on it, then bag A is chosen, otherwise bag B. If two balls are drawn at
random (without replacement) from the selected bag, find the probability of one of them being
red and another black.

18. An unbiased coin is tossed 4 times. Find the mean and variance of the number of heads obtained.

19.1f r=xi +yj +zK, find (rxi).(rxj) +xy .
20.Find the distance between the point (-1, -5, -10) and the pint of intersection of the line
X=2_y+1_2z-2
3 4 12 andtheplanex-y+z=>5.
21.1f sin [ cot™ (x+1)] = cos(tar x)then find x.

i 2, [1_ 2
XAV X | 2o then find?Y.
V1+ %2 =41- % dx

23.Ifx=acos 6+b sin 6,y =asin 8 - b cos 6, show that y*

16. Integratej

22.1f y=tan‘1{

d’y _dy
=Y _xF+y=0
dx? dx y

Section D
24.Let A =N x N and * be the binary operation on A defined by (a, b)* (C, d) = (a+ c b+ d) Show that

* is commutative and associative. Find the identity element for * on 4, if any.

25.Find the ratio in which the area bounded by the curves y* =12x and x* = 12yis divided by the
line x=3.

26. Find the equation of the point where the line through the points A (3, 4, 1) and B (5, 1, 6) crosses the XY
plane.

r

2
27.Integrate J'cos2x log(sirx gix

4

28.The cost of 4 kg onions, 3kg wheat and 2 kg rice is 60. The cost of 2 kg onions, 4kg wheat and 6
kg rice is 90.The cost of 6 kg onions, 2kg wheat and 3 kg rice is 70. Find the per kg cost of each of
the three commodities.

29. A manufacturing company makes two models A and B of a product. Each piece of model A
requires 9 labour hours for fabricating and 1 labour hour for finishing. Each piece of model B
requires 12 labour hours for fabricating and 3 labour hour for finishing. For fabricating and
finishing the maximum labour hours available are 180 and 30 respectively. The company makes
a profit of rs. 8000 on each piece of model A and 12000 on each piece of model B.
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Section A
1. No. (2,4)0Rbut (4,20R
2. [af=\&r + 27+ (57 =38
dl = i m= __2 n= __5
V38" /38 /38
3. [0, 7]
1 2
4., 2A=2
4 2
4| A= 4x (2~ 8)
2 4
= =4x (-6
{8 4} (-6)
|2A =8-32=-24
=-24
Hence Prove
Section B

5, tan‘{Zco{ ZSiFf( siégm
o2t 4]

tanl[ 2 Cosl—Tj
3

tan‘l( 2%)
tan™ ()

tan1[ tanEJ
4



10.

11.

_ sin(ax+hb)

_cos(cx+d)
& cos(cx+d)%sinex+b)— sinéx + b )(;lX cosk +d
ax cog ex+d )
dy _cosix+d)coséx+b p+ sirdx+b )simx+d ¢.
dx cos x+d)

y = (tan-! x)2 (given)
Differentiation both side w.r. to x
_ 1

=2tan" X ——
& 1+ X
(L+x%)y, = 2tan*x
Again differentiation both side w.r. to

1
(L+X7)Y, + ¥,.(2x)= 20
(L+x3)’y, + 2X(x*+ 1y, = 2
put f(ax+b)=t
f '(ax+b).a dx=dt
n+l

=.[£t”dt =—1. LS

a an+l
_1 [ f (ax+b)]n+1

a  n+l

(1+ ezx)dy = —(1+ yz)eX dx

+C

X

dy _ e
J(1+ ) _-[1+e2XdX

tan® (y) +tan & =c
whenx=0,y=1
c=7j2

tan' y+tan & =77/ 2
AB=3-]-2k

BC =61 - 2] - &
CA=0-3j- &

|AB| =14 BC = 2/14
and‘xé‘:?’\/l_é‘r

[AC| =[] +[ec]

Hence points A, B, C are collinear.



12. Required probability = 12 X 11 X 10

15 14 13
_ 44
T o1
Section C
2 0
13.A=2 1
1 -1
2 0 1|2 0 1
OA°=AxA =2 1 3|2 1 3
1 -1 0/1-1 0
4+0+1 0+0-1 2+ O 5-1
= 4+2+3 0+1-3 22 3F Q=] 9- 2
2-2-+0 0-1+0 T+ & 0-1-
5 -1 2 2 0 10
Now, A2-5A+4l =9 -2 5/-52 1 3+ 40 1
0O -1 - 1 -1 00
-1 -1 -3
=|-1 -3 -10
-5 4 2
Now given A% =5A +41 +X =0
-1 -1 -3
= |-1 -3 -10{+ X=0
-5 4 2
-1 -1 -3
=>X=--1 -3 -10
-5 4 2
1 1 3
= X=[1 3 10
5 -4 -2
14, f(X)=4sinx— 2X— X COX
2+ cosx
_4sinx-x(2+ cox )
- 2+ cosx

_ 4sinx  x(2+ cox )
2+cosx  (2+ cox )
4sinx

f(X)=———-x
2+ cosx
cosx( 4- cox
f '(X) :(—2)
(2+ cosx)

[+ -1<cosx< ]



Hence,

M >omxm(o jand(gﬂ 271)
(2+ cosx) 2 2

cosx( 4~ cox) < o0x D(LT 3_71)
(2+ cosx)”

15. % =-asind+a(@.co¥+ sid )

dx =ad.cosd
dé

ﬂ =ad.sind
dé

ﬂ =tand

dx

Slope of normal = ——

tan@

Equation of normal y—y, = d—y(x - Xl)

dx
y-(asin@-af cod = SCOSH[X (a cog-ad sifl)]
Xcosfd+y sind=a
length of 0 from origin
|0cosf+ Osirf -4
= aProved
Jcog o+ sirt 6
dx

16.1=]

1

cos(x+a).cosk+b )

| sin[(x+a)— (x+b)]

- sin(a-

1

b)’ cosk+a).cos{+b )

- sin(a-

- sin(a—

sm(a
1

J-{sin(x+a).cos(<+b } cos{+a ).six(+b

b) cosik+a ).co+b )

b)J[tan(x+a)— tang +b Jdx

b)[Iog seck+a )- logseo(+b |y-c

- sin@-

{Io seck+a )}rc

b) seck+b)

17.Let E,F and A three events such that
E =selection of Bag A and F=selection of bag B
A= getting one red and one black ball of two

Here, p(E)=P(getting 1 or 2 in a throw of die)=

olN
[N

!



18.

1_2

_Sc,x*C, 24
Also, P(A/E)=P (getting one red and one black if bag A is selected)= —Cz ST and
_ . . . . _%C,x7C, 21
P(A/F)=P(getting one red and one black if bag Black if bag B is selected)= T
2

Now, by theorem of total probability,
p(A)=P(E).P(A/E)+P(F).P(A/F)
1. 24 2 21 814 22
=SpA)==x—+x—"=— =%
3 45 3 45 45 45
Let number of head be random variable X in four tosses of a coin .X may have values 0,1,2,3 or 4

obviously repeated tosses of a coin are Bernoulli trials and thus X has binomial distribution with

n=4 and p= probability of getting head in one toss:%

g=probability of getting tail (not head) in one toss =1 - % :%
since, we know that P(X=r)="C P'q"", r=0,12...... n
therefore,
P(X:O) = 400 (Ej (1‘) =1x 1% (}j = _l
2)\2 2 16
1 4-1 1 4
2) 2 2 2 16 4
(l) (5 (33 s
22 2) \2) 16 8
e HICIREERC
2 2) 16 4
4 0
a3
2)\2 2 2 16
Now required probability distribution of X is
X 0 1 2 3 4
4P(x) 1 1 3 1 1
16 4 8 4 16

Required mean = p=> xp,

= Oxi+lx1'+ 2><§+ 3><—l+ 4><—l:—l+—3+ 3+ l:—
16 4 8 4 16 4 4 4 4

(00]

=2
4

2
variance = ¢, =) xp, '[Z)WJ =y Xip-p?
=[0xi+12x—1+22x§+ §x—l+ 42x_1J— b
16 4 8 4 16

:l+3+ 9+1 4
4 4



19

20.

21.

.Here Now,

(FxT)( <)y =tx™ 1 2K AiAxi "y ) By
= (—ylz + zAj).(xﬁ - zAi) + Xy :(OAi + z]— ylA<) E(—zAi + 0]+ xlA<) + Xy
=0+0-xy+xy=0

X—-2_y+1_ z-2 .
s -4 - (i)

andx-y+z=5 ... (i)

since ,point P (a,B,y) lies on line (i)( therefore it satisfy(i)

So=3A\+2B=MA-Ly=12A+ 2

_ 1 z- )
‘]2=-‘; = ‘?2 (-1, -5, <10)
d

(e Poy) Py /

x-y+z=5 \

Also point P (a,B,y) lie on plane (ii)

So-B+y=5 L. (iii)

putting the value of a,B,yin (iii) we get

=>3A+2-A+1+ 1A+ 2= 5

=>1M+5=5=A=0

=>a=2 pB=-1 y=2

hence the coordinate of the point of intersection p is (-2,-1,2)
therefore ,required distance =d = \/(2+ 17 + (- 1+ 57 + (2+ 10§
J9+16+144=16% 13units

Here sin[ cot™ (x+ 1)]= cos(tan" x)

let cot™ (x+1)=6

= cotd=x+1

= cosed=+ ¥ cdtf=y = (¢ D=V k+ 2x 2

= Sinﬁ—; == Sinl[—l]
Vx2+2x+2 NXE+2x+ 2
= cott(x+1)= sinl[;J
VX2 +2x+2

again tan™ x=a = tarm = X

Osew =+ # taha =v * %

= COosO =

! = a= coél[ L J
V1+x? 1+ X2

= tan'= cos‘l[

e

now equation (i) becomes

Let P (a,B,y) be the point of intersection of the given line (i) and plane (ii)



22.

23.

(o ) o )

1 1
xZ+2x+2 1+ @
X2 +2x+2=1+ X

1
>x=-=

2
- tart V1+ X +4/1- %
Yo V1+ %2 =41- %

= 2x+2=1

=2 +2x+2=1+ ¢

= tan’l \/1+ X2 * \/1_ X2
V1t 32 —y/1- 5

tan 2+ 2\/1— - tart? 2+ A+ %
1+x2 -1+ x? 252
_ _1(1+\/1—X4J
=tan’| ———
X
Let x?=sing = sin™(x*)=6
putting the value of x2we get
[ T .o 2
—tan‘1 m 0sxisl
sin@ =sin0< sind < sing
o n 8 m
{l+cos€} arit 200§E 20<«9<2:>0<2<72
sind 25inEcos§ :0<—9<—E
2 4
n e m_mT O6_m ™
= tan*! tah—-— =_>_—-Z>__-_
2 2 2°2 2 2 4
m H_H m 5_9) n
T2 S X 2 (2 2)" 4
(YL
2 2) (42 2

differentiating both sides with respect to x, we get

- dy __ 2x
dx  2y1-x*

dy _ X
dx 1-x*

Given x= a cos +bsin g
— =-asinf+ bco®
Also, y=asid- bco$

ﬂ =acoP+ bsid
de

=

>(x/1+ ¥ +4/1- X
Vit X +41- %

T TT

2




dy dg _ acod+ bsid

dx dx -asin@+ bco®
de
_ dy

dy _ x _ dy_ | Y %0
__—_:>__—
X y X2 y2

d’y dy dy _dy

22 = X—= 2 X—+y=0
Ve Y% T Vg Y Y

Section D
24.A=Nx N and * is a binary operation defined on A.
(ab)*(c.d)=(a+cb+d)=(c+ad+b)=(c,d)*(ab)
0 The operation is commutative
Again, [(a,b)*(cd)]* (e f)=(a+gb+d)* (e f)=(a+c+eb+d+f)

And (a,b)[(c,d)*(e f)]=(ab)*(c+tee+f)=(a+c+eb+d+f)

Here, [ (a,b)*(c.d)]* (e f)=(ab)[(c d)* (e f)]
[ The operation is associative.
Let identity function be (e, f ), then (a, b) * (e, f ) = (a+e, b+ f )
For identity function a=a+e
=e=0
And for b+ f =b
= f=0
As 0% N, therefore, identity-element does not exist.
25. The point of intersection of the curves y2=12x, x2=12y:

x? ,  x*
Ty =—
12 144
4
—12x =2
144
= x(x*-1728)= 0
=x=0,12

The shaded area is the required area.



A= [(y,—y,) dx

-] - Jo

3
2o 147
Sy X X 147
3/2, 36, 4

Thus, ratio of the areas is 45:147=15:49
26. The vector equation of the line through the point A and B is

r=3+4] +k+A[(5-3) + (I~ 4)j + (6- 1K |

r=3+4j+k+A(3 -3+ K)..()

Let P be the point where the line AB crosses the XY plane. Then the position vector I of the point P is the form
Xi+Yyj

Xi+yi=(3+21)i+(4-3N)j+ @ 5k

x=3+24|y=4-3

le%,y: 2%

3/2
X

reg. pOIﬂtIS(EE’ j
5 5
2
27.1 = J' cos X log(sirx gIx .
3
: sin2x|757 21 sin X
=log(sinx): - COX d
9 ) 2 |7j !,smx 2
4 2
3 .
—Iog(ij—l—J .1 COSX.,Z,sm?cosx
V2)2 5 sinx 2
4

Iog J2-1+c052< :__]]Og_]._i_T+_l
,, 2 \J2) 8 4

28. Let x be the cost of 1 kg onions, y be the cost of 1 kg wheat, z be the cost of 1 kg rice.
Thus we get the following equations:



4x+3y+22=60
2x+4y+62=90
6x+2y+2z=70

4 3 2 60
Let A=|2 4 6| b=| 90
6 2 3 70
0 -5 10 0 -5 10| 6
|A4=50¢0,A‘1=i 30 0 -20 X=Ah=2| 30 0-2) 96| P
-20 10 10 -20 10 10| 7

Ux=5y=8,z=8
Thus, per kg cost of onions, wheat and rice is Rs.5,Rs.8, Rs.8 respectively.
29. Suppose x is the number of pieces of model A and y is the number of pieces of model B.
Then, Profit Z= 8000x + 12000y
The mathematical formulation of the problem is as follows:
Max Z= 8000x+12000y
s.t9x+12y < 180(fabricating constra int)
3x+4y< 60

x+ 3y < 30(finishing constra int)

We graph the above inequalities. The feasible region is as shown in the figure. The corner points
are 0,A,B and C. The co-ordinates of the corner points are (0,0),(20,0), (12,6),(0,10).

Corner Point Z=8000x +12000y
(0,0) 0

(20,0) 16000

(12,6) 16800

(0,10) 12000

Thus profit is maximized by producing 12 units of A and 6 units of B and maximum profit is
16800.
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