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General Instructions :
1. All question are compulsory.
2. The question paper consists of 29 questions divided into three sections A,B and C. Section — A comprises

of 10 question of 1 mark each. Section — B comprises of 12 questions of 4 marks each and Section — C
comprises of 7 questions of 6 marks each .

3. Question numbers 1 to 10 in Section — A are multiple choice questions where you are to select one correct
option out of the given four.
4. There is no overall choice. However, internal choice has been provided in 4 question of four marks and 2

questions of six marks each. You have to attempt only one If the alternatives in all such questions.

5. Use of calculator is not permitted.

6. Please check that this question paper contains 5 printed pages.

7. Code number given on the right hand side of the question paper should be written on the title page of the
answer-book by the candidate.
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CLASS — XII CBSE MATHEMATICS
SECTION A

NOTE:- choose the correct answer from the given four options in each of the Questions 1 to 3.

Q.1 x yY2 1) (1 .
If (x yj(4 3) = (2) then (x, y) is
A A, DB A, - (€)1, 1) D)1, -Dans:c
Q.2 The area of the triangle with vertices (-2, 4), (2, k) and (5, 4) 1s 35 sq. units. The value
of ks
(A)4B)-2(C)6(D)—6ans:d
Q.3 The line y = x + 1 is a tangent to the curve y* =4xat the point
A)1,2)B)(2,1) (©)dA,-2)(D)(=1,2)ans: a
4 3i4j
Q Construct a 2 x 2 matrix whose elements aij are given by , _ Fi+ i ifi#j .ans:
i+ ifi=j
4 1/2
(5/2 16J
Q.5 Find the value of derivative of tan™(e*) w.r.t. x at the point x = 0. ans : 1/2
NOTE:- | Fill in the blanks in Questions 6 to 8.
Q.6 F5i111'+c05x g =
TVl T gpgix 4e
Q.7 Ifa=2"+4"j- k" and b"= 3i"-2"j + 1 k" are perpendicular to each other, then A1=----
——————— ans : A=-2
Q38 The projection of a =1"+3"j+k" along Z=2iA—3Aj+6kA 1S ans :1/7
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The 2 vectors 7j + k™ and 3i"- j+ 4k” represents the two sides AB and AC, respectively
of a AABC. Find the length of the median through A .ans : Median AD is given by

Nen

o

|E|= %|3£—j‘+5;£|=

Q.10

5
Evaluate: j(sin ¥ x+x' )dx . ans :0

SECTION B

Q.11

.

Il

=

1]
1 | =
-]

Solve the equation for x if gin ™! x + sin "2x=£,x> 0 . Ans: 28 or
OR

V1 +sin x —+/1—sin x =X

V1 +sin x ++/1—sin x 2

Prove that : 4, !

Q.12

xX+2 x+a
x+3 x+b|=0 where a, b, c are in A.P.

x+1
Show that |x+2

x+3 x+4 x+c

Q.13

Evaluate:

1= |*(tan™ x) dx
[

Solution

tan ™! xdx

. T X
Integrating by parts, we have = I, . where I, = .!l.l_'_xz

i a7 lpoo tan’x S |
1= [*,tan" x) l— 3 [r 2 o dx 1= { o tan~x dx

b2 | H

1

—tan” xdx
l_l.-

tan™ xdx

T3 Nex

[

. 1 1
L = |lran'1 xn’x—[

-

j x(tan - x)2 dx .
0

Q.14

If x=2cos @ —cos 20 & y = 2sin 6 — sin 26 find dzz at g_7.Ans:
dx 2

.3 33m T -3
15 — sec” — coaecz=—

"

d*y

Jatﬁ =

o | =

dx

Q.15

dy 1
1 1 =0 — = - .
If X\/( +y)+y\/( +Xx) then ™ Te 0

Q.16

Water is dripping out at a steady rate of 1 cu cm/sec through a tiny hole at the vertex of the conical vessel,
whose axis is vertical. When the slant height of water in the vessel is 4 cm, find the rate of decrease of slant

height, where the semi vertical angle of the conical vessel 1sg

Solution Given that I = 1 cm’/s, where v 15 the volume of water in the

conical vessel.

V3,

. . T B+
From the Fig 6.2, /=4cm. h=17cos P =— and r=] smE

Bd | ==

1
Therefore, v= Em*’}: =
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dv B, d B [
—= - — , =
dar 8 dt S E—
NEL; 16.4 h
Therefore, 1 = g it F
" w6/
= a__1_ cm/'s v
di 237 - _
_ 1 _ Fig. 6.2
Therefore, the rate of decrease of slant height = — 3 cm's.
233w
OR
Find the intervals in which the function f given by f (x) = »° + i} ,x # 01s (1) increasing (ii) decreasing . ans :
| , ; 3 3(xf-1) 32 —1)(xt+2P+1)
f[x]=x“+x_;, = f{k}—_’u—x—_‘ = == = :
Thus f 1s increasing in (—so, —1) (1, o) Thus f(x) 1s decreasing n (-1, 0) w (0.1)
Q.17 Obtain a differential equation of the family of circles touching the x-axis at origin.
Ans: Equation of circle : x> +(y—a)’ =a’ Rrquired differential eqn (x2 —y’ )ylz 2xy
A8 d .
Q Evaluate: J' X = [ - dx e dx
(sin x+sin 2x) sin x(1 + 2 cos x) sin® x(1 + 2 cos x)
_ J‘ sin x dx
(1 —cos x)(1 +cos x)(1 +2cos x)
Now differential coefficient of cos x is —sinx which is given
in numerator and hence we make the substitution
cos x =t = —sinxdx =dt
I—— J &
A-nd+nd+20
We split the integrand into partial fractions
I:—J[ 1 + 4 }dt etc.=
6(1—-1) 20+1) 3(1+20)
1 1 2
—log(l —cos x)+—log(l + cos x) ——log(l + 2 cos x).
6 2 3
OR
cos@—sinf
10g(cos g+ s%n&] _ 10g(1 + tan 6’] =Ty tan[£+ 0]
cos @ —sin @ 1—tan @ 4
J sec 0d6 = 10gtan(£+£]
4 2
j sec 26d 6 =llog tan[z +6’J
2 4
o 2sec 26=ilogtan(£+9) ...(1)
de 4
Integrating the given expression by parts, we get
I:%sin 26 log tan[%+6’)—%] sin 26.2 sec 26.d6 by @)
=—sin 2910gtan(£+9)—I tan 260d 8 =lsin 2601og tan[£+«9]—llog sec 26 .
2 4 2 4 2
Q.19 . ) ) d’ ) dy
Solve the differential equation :x——-=Igiven that y=1,—=0,whenx=1. Ans.
dx dx
y=xlogx—x+2
Q.20 Let fix) = x|x| ,forall xe€ R . Discuss the derivability of f{x) at x=0.
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] - ifx=0

Solution We may rewrite f as flx)= l

*if x <0
Now Lf\.ﬂ (D): ]_unM: ]_j_n]_ﬂ: lml—}il:D
- P b h—0" b b
flo+] (0 . k-0
Now Rf” (0) = _H: M JIEET=}1_{EPJ=G

Since the left hand den'»-am-e and nght hand denvative both are equal. hence f1s
differentiable at x = 0.

Q.21

Find the shortest distance between the following lines : (x —3)/1 =(y-5)/-2=(z—
7)1 and (x + 1)/7 = (y + 1)/=6 = (z + 1)/1. Solution : S.D. = {(4i + 6j + 8k).(— 4i —
— 8K)IN116l =1(-= 16 — 36 — 64)\116] = |- 116/N116] = V116 = 229. [Ans.]

Q.22

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

OR
Find the probability that in 10 throws of a fair die a score which is a multiple of 3 will be obtained in at least 8
of the throws. Solution Here success is a score which is a multiple of 3 i.e., 3 or 6. Therefore, p (3 or 6) =2/ 6

Now P (at least & successes) =P (B) + P (9) + P (10)
SR

L '_'I'C-_E, ‘E |

.f 8 ol
U 1\'|‘2'

13C|—‘ ,;,|§ .5,’

2y
. 3)

r 10-r

Lxd I [

- l L [4 4+ 10 +1] 201
Sr [45x4+10=2 = — .
=1/3. 3 e :

SECTION C

Q.23

1 -1 0 2 2 -4
Let the two matrices A and B be givenby A=|2 3 4|andB =|-4 2 -4/ Verify
0o 1 2 2 -1 5

that AB = BA = 61, where I is the unit matrix of order 3 and hence solve the system of
o ¢ o|=01 There fore

equations X —y=3;2x+3y+4z=17; y+2z=7 .ans: AB_r 09
00 6

2 2 -4
a4 5 _4/&Hencex=2,y=1andz=4,;

2 -1 5

Q.24

On the set R— {— 1}, a binary operation is defined by a * b=a + b + ab for all a, b
e R— {-1}. Prove that * is commutative & associative property on R — {-1}. Find
the identity element and prove that every element of R — {— 1}is invertible. Ans :
Hence * is commutative on R — {—1}. Identity Element : Thus, O is the identity
element for * defined on R - {-1}. Inverse : Hence every element of R — {—1}is

-1},

Q.25

An isosceles triangle of vertical angle 20 is inscrlbed in a circle of radius a. Show that
the area of triangle is maximum when ¢ -7 Solution Let ABC be an isosceles
G-

triangle inscribed in the circle with radius a such
that AB = AC. AD = AO + OD =a + a cos20 and BC = 2BD = 2a sin20 .

o N / ©  Therefore, area of the triangle ABCie. A= —BC . AD
: _. 9

1 N 1.
= 7 2asmn26 . (a +acos2f) _ asin28 (1 + cos26) = A =gsm28 + —a sindd

i = = s
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dA . . ai -
Therefore, g 2a7cos28 + 2a°c0s48 = 24%(cos26 + cos48) g 0 = cos26 = —os46 = cos (T — 46)
adAh .
—=0 = cos26 = —cos46 = cos (T — 48) Therefore, 26 =n-46=06=

==

d6
d A e . _ T n
St (~251126 — 4sin46) < 0 (at 6 = 6 )- Therefore, Area of triangle 1s maximum when 6= 5

Q.26

Find the area of the region bounded by the parabola y? = 2xand the straight line x — y =
4. Ans : The intersecting points of the given curves are obtained by solving the
equations x —y =4 and ,>->.for x and y.

We have ,> =8 +2yi.e., (y—4) (y +2) =0 which gives y =4, -2 and x = 8, 2. Thus,
the points of intersection are (8, 4), (2, —2). Hence

"| = 18 sq umits. ] _

OR
Find the area enclosed by the curve x = 3 cost, y = 2 sint using integration . Solution

Eliminating ¢ as follows: x = 3 cost, y = 2 sint
] 2 2

X
- =17 —_= I . . 0 0
X =3 cost, y=2 st = 3= COST, % +yT =1.which is the equation of an ellipse.

o8

T -
| ||—|I'II | |r|T'|"‘-1._
I

: {_3‘ D}./' O |I |I .I 'I |I II |II .II 'I |I II Iﬁhh: o X

/A '

02
3

v Required area = 4_[§\/9 —x*dx=67'sq unit
0

Q.27

Find the co-ordinates of the foot of perpendicular from the point (2, 3, 7) to the plane
3x —y—z=". Also, find the length of the perpendicular. Ans: Hence the co-ordinates

of the foot of perpendicular is (5, 2, 6) and the length of perpendicular = V11 .
OR
Find the equation of the plane containing the lines, 7 =i + j + /1({ +2j-k ) and
F=i+j+ ,u(—f +j'—2l€) .Find the distance of this plane from origin and also from the point
(1, 1, 1) .ans : Hence equation of required plane is — x + y + z = 0 & Distance from (1,

1, 1) to the plane 1s 1 .
) p 5

Q.28

Two cards are drawn successively without replacement from well shuffled pack of 52

cards. Find the probability distribution of the number of kings. Also, calculate the

mean and variance of the distribution. ANS : Let x denote the number of kings in a

draw of two cards. Note that x is a random variable which can take the values O, 1, 2.

48!

48 7_2 o

P(x=0)=P(noking) = .?E] 2!148; ) = :EBPEI 188

“C, 521 52x51 221
21(52-2)!

Now
‘c, 48, 32

P (x =1) =P (one king and one non-king) = UG =221 Thus, the probability
distribution of x is
‘C,  4x3 1

and P (x=2) =P (two kungs ) = 2. 52x51 221

Thus, the probability distribution of x is

TMC/D/79/89
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]
Now mean of x=E(x)=>xP(x)

79
1 =D><IEE 1x _L+d><l=_’:4

221 221 221 221

o |
e | — | b2

(]
[

[
b
—
[

+JGRO0
VAR (x)= E(*)—-[Ex)] =(3_6)_(ﬁj2 _ 6800 Therefore standard deviation ,[var (x) _ 221 037
221) \ 221 221* -

Q.29

A dietician wishes to mix two types of foods in such a way that vitamin contents of the
mixture contains at least 8 units of Vitamin A and 10 units of Vitamin C. Food ‘T’
contains 2 units/kg of Vitamin A and 1 unit/kg of Vitamin C. Food ‘II’ contains 1
nit/kg of Vitamin A and 2 units/kg of Vitamin C. It costs Rs 50 per kg to purchase
Food ‘T" and Rs 70 per kg to purchase Food ‘II’. Formulate this problem as a linear
programming problem to minimize the cost of such a mixture and solve it graphically.
ANS : Let the mixture contains x kg of food I and y kg of food II. Thus we have to
minimize Z = 50x + 70y

Subjectto: 2x+y > 8;x+2y>10;x,y> 0. | v~ " The
feasible region

determined by the above inequalities is an unbounded region. Vertices of feasible
region are A (0,8 ) B (2,4); C(10, 0) .Now value of Z at A (0, 8) = 50-0+70-8=560.
B(2,4)=380; C(10, 0) =500 . Hence, the optimal mixing strategy for the dietician
would be to mix 2 kg of food I and 4 kg of food II to get the minimum cost of the
mixture i.e Rs 380.

X

A MAN WHO DOESN'T TRUST HIMSELF ; CAN NEVER TRULY TRUST ANYONE ELSE
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