Mathematics
Class - XII

Time allowed: 3 hours Maximum Marks: 100

General Instructions:

a)
b)

d)

All questions are compulsory.

The question paper consists of 26 questions divided into three sections A, B and
C. Section A comprises of 6 questions of one mark each, Section B comprises of
13 questions of four marks each and Section C comprises of 7 questions of six
marks each.

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

Use of calculators is not permitted.

Section A
(1 marks)

If a and b are reciprocal vector, then alb=?
If R ={(a, a3): ais a prime no. less than 5} be a relation. Find the range of R.

2 3 4
write the value of |5 6 8
6x 9x 12x

what is the principal value of tan-1(-1)?

Section B
(2 marks)

ABCD is a parallelogram with AC=i- 2] +k and BD=i + 2] -5k find area of

this parallelogram?

Let a,b,c¢ any three vectors. Then [Zz +bb+c,c+ ;l:| is always equal to?

I {a+4 3b}_{2a+2 b+2

, write the value of (a - 2b)
8 -6 8 a—28b

If f(x) = 2 + x3 and g(x) = x1/3, the find got (x).



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

If A and B are two event such that P(%) =P, P(A)=P

P(B) =% and P(AQ B) =§ then P =?

a2
Prove that cos™ (x)+cos™ = JB3
2 2 3

The radius of a circle is increasing at rate of 0.7cm/s. what is the rate of increase
of its circumference?

Given, _[ e*(tan x +1)sec xdx = e* f (x) + c¢. write f(x) satisfying above.

Section C
(4 marks)

Prove that cot"l[

+sin x ++/1—si
\/1 sin x «/1 s1nxj x;xD(O,”j

J1+sinx —+1-sinx ] 2 4
1 X X
using prop. Determinants, P-t-(x’ 1 x [=(1-x)
2
X X 1

Evaluate I(x -3) Jx*+3x-18 dx

Find the vector and the Cartesian equations of the lines that pass through the
original and (5, -2, 3)

201
If A=|2 1 3|, then find value of A> -3A+2[
1-10

Ifylog x = x -y, prove that @ :L"Z
dx (1+logx)

2

If x=a (cosO + 0 sinB) and y = b(sinB - 6 cosb). Find ny .

2

secZx tany dx + sec2y tanx dy = 0



21.

22.

23.

24,

25.

26.

27.

28.

Probability of solving specific problem p independently by A and B are % and %

respectively, if both try to solve the problem independently, find the probability
that

(i) the problem is solved (ii) exactly one solved.

Evaluate j "
—tan x

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

Section D
(6 marks)

Find the area bounded by curve (x - 1)2+y2=1andx2+y%2=1

In a hostel, 60% of students read Hindi newspaper, 40% read English newspaper
and 20% read both Hindi and English new papers. A student is selected at
random.

(a) find the probability that she read neither Hindi nor English.

(b) If she read Hindi newspaper, find the probability she reads English
newspaper.

(c) If she read English newspaper, find the probability that she reads to Hindi
newspaper.

Show that the semi - vertical angle of the cone of the maximum volume and of

given slant height is tan-1 V27
Solve equation
2x+3y+10z=4
4x-6y+5z=1
6x+9y-20z=1

Find the equation of the plane passing through the point (-1, 3, 2) and
perpendicular to each of the planes x + 2y + 3z=5and 3x+ 3y +z=0



A diction wishes to mix together two kinds of food x and y in such a way that
mixture contains at least 10 units of vitamin A, 12 unit of vitamin B and 8unit of
vitamin c. The vitamin content of one kg food is Given

Food Vitamin A B C
X 1 2 3
Y 2 2 1

Cost of x = 16, cost of y = 20. Find the least cost of the mixture which will produce

the required diet.




(Solution)
Class - XII Mathematics

Sol.1

Sol.2

Sol.3

Sol.4

If @ and b are reciprocal, then Zz=/]1;, AOR" and |Zz||1;|=1

= lallAllb]
= |A|=@= }2
[b| |b]
= la|= 13
b
R 1 - -
= aMJ:lBlzlbIIblcosO:l

Given, R = {(a, a3)! A is prime number less than 5}
We know that, 2 and 3 are the prime No. less than 5.
~ a can take values 2 and 3

Then R ={(2, 23), (3, 33)}

={(2,8),(3,27)}
Hence, the range of R is {8, 27}

Let

3 4
A=|5 6 8
6x 9x 12x

On taking 3x common from R3 we get

2 3 4
A=|5 6 8

2 3 4
=A=0

[ R1 and Rs are identical].

we know that the principal value branch of tan x is (%T ]—ZTJ

[l tan”'(-1) = tan™ (—taniz-[j

o |

:25(2]1)
4 2 2



Hence, tan™' (-1) =

4
Sol.5 Area of parallelogram
-1 (AC % BD)
2
i ok
| J
=—[1 -2 1
2
-1 2 -5
=L@8i+4))
> J
=4i+2]

Area of parallelogram
=4i+2]|= 2\/§sq.units.

Sol.6 [a+b,b+¢,c+al
=(@+h)fi+oxc+a)]
:(&+5)@5x2+5x&+2x5]
-[abe]fhea]

=2[abe]

Sol.7 Given

3 a+4 3b 3 2a+2 b+2
BE -6| |8 a-8b

We know that two matrices are equal, if its corresponding elements are equal
a+4=2a+2 ... (1)

3b=b+2 wn(2)
On solving equation 1, 2 and 3, we get
a=2andb=1

nowa-2b=0

1
Sol.8 Given, f(x) = 27x3 and g(x) = x*
g of (x) = g[f(x)]
=g (27x3)
1

=(27x°)}



=(27°) W)

=(3) ')’
=3x
gof (x) =3x

Aj: P(An B)

Sol.9 P(—
B P(B)

b= P(ANB)

W | =

P(AUB) = P(A) + P(B)- P(An B)
s_P, 1_P

9 1 3 3

Sol.10  we have to prove

-1 -1 X 3 _3)62 _ T
cos +cos -t =—
2 2 3

L.H.S.
_ 2
=cos ™! (x) +cos™ {2 f Y3730
2 2

Let cos™ (x) =a = x =cosa

Then, L.H.S. = « + cos!

{cosaﬁcosg+§\/l—cosza}



_ Vi . IT .
=a +cos 1{cosgcosa%smgsma'}

{ sina =+/1-cos’ a,singzg}

=a+cos™ [cos (%T— a’ﬂ

[+ cos(A - B) = cosAcosB + sinAsinB]

T T
=at+——-a = -
3 3

Sol.11  The circumference of a circle with radius is given by
C=2mr
Therefore, the rate of change of circumference with respect to time is given

dc _dc ﬁ

dt dr dt

= i(27Tr)ﬁ
dr dt

= 277@12
dt
=2710.7)

=1.4mcm/s.

Sol.12 Given that,
Iex(tan x+1)secx)dx=e" [f(x)+c

= Iex(secx+secxtan x)dx=e " f(x)+c

e Becxt+tc=e"f(x)+c

[ e'”{ fx)+ fl(x)} dx=¢"f(x) and %(sec Xx) =sectan x}
On comparing both sides, we get

F(x) = secx.

Sol.13 L.H.S:-

0{«/1+sinx +x/1—sinx y x/1+sinx+\/l—sinx}

\/1+sinx—x/l—sinx \/1+sinx+x/1—sinx

— cot”! (\/1 +sin x +\/1 —sin x)’
(V1+sinx)? = (v/1-sin x)’



Sol.14

S| T+sinx+1-sinx+2+1-sin’ x
=cot - -
I+sinx—1+sinx
L[ 2+2cosx
=cot” | ———=
2sin x
X
[1+cosx 2cos”
=cot™' | — =cot | ——2
| sinx

2sin Ecos X
2 2

|

[ cos x = 2cos’ g ~1 and sin x = 2sin~
=cot™ (cotfj =X=RHS
2 2
1 X X
LH.S.=|x* 1 X
X X 1

On applying C1 = C1 + C2 + C3, we get

LH.S. =

I+x+x* x x°

I+x+x* 1 x

l+x+x* x* 1

On taking common (1 + x + x2), from

1 X X2
=(l+x+xH)[1 1 X
1 X2 1

On applying Rz - R2-R1,R3 + R3 - R1

=(1+x+x)0 1-x x(1-x)

1 x x°

0 x(x—=1) 1-x7

On expanding along c1, we get

=(1+x+x%)

1-x x(1-x)
-x(1-x) I-x)(1+x)

Taking common
=(l+x+x)A-x)°A+x+x%)

=[a+x+2)1-0]
=(1-x)’=RH.S



Sol.15 Let
J(x—3)\/x2 +3x—18dx
Here, we can write x—3 = Adi(x2 +3x-18)+B
X

= x-3=A2x+3)+B
On equation the coefficients of x and constant term from both sides, we get
2A=1and3A+B=-3

= =land3><l+B=—3
2 2

= A= 1 and B = -
2 2
Thus, the given integral reduces in the following form

I =I{%(2x+3—%}\/x2 +3x —18dx
=1 =%I(2x+3)\/x2 +3x—18d —%I\/xz +3x —18dx

1 9
=§Il _Elz

Where = 1, = [(2x +3)Vx" +3x~18dx

Put x* +3x-18=¢
= 2x+3)dx =dt

1 23
U I, =It2dt=§t2 +C,

2 3
=§(xz3x—18)2 +C,

and I, = [x* +3x~18dx
2
=J.\/[x+§j 18- 2x
2 4
2
=J. (x+§) —de
2) 4

o3 {5

x> 81 3
=—22 x* +3x-18 —glog (x+5j+\/x2+3x—18 +c,
+ +
AR N —%log 2x2 S +3x—18‘




Sol.16

Sol.17

On putting the volume of I1, and Iz in I then

3
1=1 2(x2+3x—18)2+c1 -2 2x+3\/x2+3x—18
213 21 4
2x+3 e +3x-18

2

81
2

3 3
=1 =%(x3 +3x-18)> —%(2x+3)\/x3 +3x—18)>

log

+c2

+
+71—26910g 2x2 3 +/x* +3x—-18|+c
9
Where c:&—i
2 2

The required line - passes through the origin. Therefore, its position vector is
given by,

a=o (1)

The dir. Ratios of the line through origin and (5, -2, 3) are (5-0) =5, (-2,-0) =
-2

(3-0)=3

The line is parallel to the vector given by the equation of the b=5i- 27+ 3k .

The equation of the line in vector form through a point with position vector a
and parallel to bisr=a +Ab; A0OR

= r=0+AGI-2j+3k)

=  F=AGI-2]+3k)

The equation of the line passes through the point (x1 y1 z1) and dir. Ratios the
point a, b, cis given by

X=X _Y~h _Z7%

a b c
Therefore, the equation of the required line in the Cartesian form is
x-0_y-0_2z-0

5 -2 3
= -— = l = E
5 -2 3
Given
2 0 1
A=|2 1 3
1 -1 0

We have to find the value of A2 - 3A + 2I.



Sol.18

Now A2=A:A
2 0

3A=3|2 1 3

6

6

3

1 0 0
And 271 =2|0 1 0
1

Givenylogx=x-y (1)
diff. w-rt ‘X’
1 dy dy
X—+logx—=1-—
Y X £ dx dx
l+logxﬂ+ﬂ+ﬂ =1
X dx dx dx

|

A7)
X

Q(1+logx) =1-
dx

Ditogn=2"2 .2
dx X

- =

From 1st ylogx=x—y
Use in 2nd



Sol.19

Sol.20

ﬂ(1+10gx) :M
dx x

Solve equation Ist

ylogx+y=x
y(logx+1)=x
(I+logx) =2 ... (3)
y
Use value of = in equation
y
dx (1+logx)
dy _  logx
dx (1+logx)’

=R.H.S

x = a(cos @+ Gsin 0)
Diff. w-r-t ‘0’

ﬂ, a(—sin @+ Bcos @ +sin 6)
dé

=abBcosl

ﬂ :b(cosg+98in9_0050)
de

=bBsin 8

dy
dy _ df
dx dx

do
_ bBsinf
aBcosd

x a
Diff. w-r-t ¥’
2
d Z=ésec2 Hd—g
dx a dx
= ésecz g x !
a aBcosd
2
d Z:= l; sec’ @
dx a@

The given diff. equation is:



sec” xtan ydx +sec” ytan xdy =0

sec” xtan dx +sec’ ytan xdy _ 0

=
tan x tan y

sec’ x sec’ y

= dx + dy=0
tan x tan y
sec’ x sec’ y

= dx=- dy
tan x tan y

Integrating both sides of this equation, we get :-

2 2
[Zar=-[=2ay ..(1)
tan x tan y

Lettanx =t
[l i(tan X) = ﬂ
dx dx

dt
= sec’x=—, = sec’ xdx = dt
dx

2
Now, Jsec_xdx = J.ldt
tan x t
=logt

sec’

= log(tan x)
Log; .[ Y dy =log(tan y)
tan y

Substituting value in 1st
log(tan x) = log(tan y) +log c

= log(tan x) = log{ ¢ j
tan y

= tan x =

tan y
= tanxtany =c

This is the required solution of the Given equation

Sol.21  probability of solving the problem by A, P(A) = %

Probability of solving the problem by B, P(B) = %

Since the problem is solved independently by A and B,

P(A") =1-P(A) =1—%



P(Bl)zl—P(B)zl—%

W | N

i) Probability that the problem is solved = P(A [l B)
= P(A)+ P(B)- P(AB)
1.1 1

4
+-—-—-——=—
3 6 6

W N

ii) Probability that exactly one of them solved the problem is given by,
1.2, 1.1

=—X—+—X—

2 3 2 3
1

+—

6

= W=

1
1-tanx

Sol22 Let /= j dx

COS X
Y
COS X —SsIn x

dx

_ le 2cosx
27 cosx—sinx

_ 1J-(cosx—sinx)+(cosx+sinx)dx
2 CcOs X —sin x
1 1 cosx +sin xdx
= L 1o L oSt sin vdx
2 2Y cosx-—sinx
x 1 pcosx+sinx
=—+— | ——dx
2 27Ycosx-—sinx
Put cosx -sinx =t
(—sinx —cos x)dx = dt

x 1 dt
=4+ |-=
2 2 t
= —llo | t|+c
> g

1 .
—Elog|cosx—smx| +c

Sol.23 Let r be the radius of circle and x be the side of a square then, given that



Perimeter of square + circumference of circle = k
ie. dx+2mr=k

o gk 1)

4
Let A denotes the sum of their areas
g A=x"+m* ... (2)

On putting the value of x we get
2
A= (k 27Trj -
4
On diff. w-r-t v’

gézzz(k—znvj(—inj+2n7

dr 4

= _IZT(k 271+ 2711

For max. and min.ﬁ =0

dr
- —]ZT(k —2m)+ 271 =0
~ T o=
4 2
k
= = . 3
27T+ 8 (3)
2
Now d ;4 = 27T+E
dr 4
=2n+£i>0
2
2
O d?>0:>Aismin.
dr
from equation 314, we get
_k
27T+ 8

= 27tr +8r =k

= 27r +8r = 4x+ 27

= 8r=4x

Or x=2r

Side of sq. = double the radius of circle

Sol.24  The area add by the curves, (x - 1)2 + y2 = 1 and x2 + y% - 1, is represented by



On solving the equation
(x-1)2+y2=1landx2+y2=1
We obtain the point of intersection
A: l,ﬁ and B: l,__\/g
2 2 2 2
Area OBCAO = 2 x area OCAO

[1
= j‘«ll —(x—l)zdx+j\/l - x"dx
0 1
L 2

1

= XT_IJI—(x—I)Z "‘%sin_l(x—l)}2 +{§\/1—x2 +%sin'1 x}

L 0

1

1
2

2
=|-1 1—[—% +lsin_l(l—lJ —lsin‘l(—l)}{lsin“(l)—l 1—(
4 2) 2 2 2 2 4

i 3 @ T omrooT
-1+ —+———
i 4 12 4 4 12}
3 oo
= - - 4+
4 6 2}
_[27_3
_6 4

Therefore, required area
2 _\3

OBCAO =2 Al

1

2

j



(2 N3
- — 7 uni

3

Sol.25  Let H denotes the students who read Hindi newspaper and E denote the
students who read English newspaper.
It is Given that,

P(H):60% :E:E
10 5
P(E) =40% =20 -2
100 5

P(H n E)=20% =%

i) Probability that a - student reads Hindi or English newspaper is

P(HOE) =1-P(HOE)

=1-{P(H)+ P(E)- P(H n E)}

= 1 —_ i = l
55

i P(gjz P(En H)
H P(H)

(OSSR

iii) P jz—P(H nE)

P(E)

Nl —= 7 Y| Wl | =

o | =

S0l.26  Let 0 be the semi vertical angle of the cone:

[t is clear that 8 = [O, g}

Letr, h and | be the radius height and slant height of the cone respectively.
The slant height of cone is constant.

8



R=1sin6,h =1cosb

v==711"h
1
=771 1*sin* B)(Icos @
L s’ 1 cos]
= %l‘[f sin® @cos @
3
& l—n[—sin3 6+ 2sin Ocos’ 6’]
dé 3
2 3
d ‘2} =l—r[[200336?—7sin2 Hcos@]
de 3
Nowﬂ=0
dé
= sin® @ = 2sin @cos” 8
= tan’ @ =2
= tan 8 =2
= 6 =tan"' V2

When € =tan™ «/5, then tan® @ =2 or sin” @ =2cos’ 8

2 2
d ‘2} =l—r[[200s3 @ —-14cos’ 9]
de 3

= —471° cos’* @< 0 for 60 {Og}

By 2nd derivative test,
The volume is maximum

f=tan"' 2.
Hence, for a given height the semi-vertical angle of the cone of the maximum

volume is tan™" v/2.

Sol.27 Given that
2x+3y+10z=4

4x-6y+5z=1
Ax = B where
2 3 10 X 4
A=|4 -6 5 , x=|y|B=]|1
6 9 =20 z 2

| A|=150+330+720=1200
A11=75,A12=110,
A13=72,A21 =150, A22 =-100
A23=0,A31=75



Sol.28

Sol.29

A3z =30, A3z =-24.

O AT =Ladj A
| Al
75 100 75
=L110 -100 30
1200
72 0 =24
Now
X=A1B
X . 75 150 75 4
y|=——110 -100 30
1200
z 72 0 24112
600
=L 400
1200
240
X 1/2
y|=(1/3
z 1/5

The equation of the plane through the point (-1, 3, 2) is
a(x+1)+b(y-3)+C(z-2)=0.....(1)

where a, b, c are the direction ratios of normal to the plane

It is known that 2 Planes aix + biy + c1iz + d1 = 0 and a2x + b2y + c2z + d2=0
Are |, if aiaz + bibz+cicz = 0 Plane (1) if perpendicular to plane
3x+3y+3=0

~ax3+bx3+cx1=0

=>3a+3b+c=0 ...(2)

Perpendicular to plane x + 2y + 3z =5

~al+b2+c¢c3=0

=a+2b+3c=0 ... (3)

From 2 & 3 equation

=a=-7k,b=8k,c=-3k

Use a, b, cin equation 1st- 7k(x + 1) + 8k(y - 3) -3k(z-2) =0
=-7x+8y-3z2-25=0

=>7x-8y+3z2+25=0

This is required equation of plane.

Let the mixture contain xkg of food and ykg of food minimize



Z=16x+ 20y (1)

X+2y=210 wn(2)
X+y=6 wn(3)
3x+y=8 (4)
X,y=20 (D)

The corner point of the feasible region A(10, 0) B (2, 4) C(1, 5), D=(0, 8)
atZ=16x+ 20y

A(10,0) 160
B(2, 4) 112 Minimum
C(1,5) 116
D(0, 8) 160

Minimum value of z =112
At (2, 4)
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