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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 lf 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. 

lkekU; funsZ”k % lkekU; funsZ”k % lkekU; funsZ”k % lkekU; funsZ”k %     
1. lHkh iz”u vfuok;Z gSaA 

2. bl iz”u i= esa 29 iz'u gS] tks 3 [k.Mksa esa v] c] o l gSA [k.M & v esa 10 iz”u gSa vkSj izR;sd iz”u 1 vad dk gSA [k.M & c esa 12 
iz'u gSa vkSj izR;sd iz”u 4 vadks ds gSaA [k.M & l esa 7 iz”u gSa vkSj izR;sd iz”u 6 vadks dk gSA  

3. iz”u la[;k 1 ls 10 cgqfodYih; iz”u gSaA fn, x, pkj fodYiksa esa ls ,d lgh fodYi pqusaA 

4. blesa dksbZ Hkh loksZifj fodYi ugha gS] ysfdu vkarfjd fodYi 4 iz”u 4 vadks esa vkSj 2 iz”u 6 vadks esa fn, x, gSaA vki fn, x, 
fodYiksa esa ls ,d fodYi dk p;u djsaA 

5. dSydqysVj dk iz;ksx oftZr gSa A 

6. d`i;k tk¡p dj ysa fd bl iz'u&i= esa eqfnzr i`’B 5 gSaA 

7. iz”u&i= esa nkfgus gkFk dh vksj fn, x, dksM uEcj dks Nk= mÙkj&iqfLrdk ds eq[k&i`’B ij fy[ksaA 
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CLASS – XII                                CBSE                               MATHEMATICS 

                                                        SECTION ASECTION ASECTION ASECTION A    

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

Q.1 
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then (x, y) is  

(A) (1, 1) (B) (1, –1)  (C) (–1, 1) (D) (–1, –1) ans : c 
Q.2 The area of the triangle with vertices (–2, 4), (2, k) and (5, 4) is 35 sq. units. The value 

of k is  

(A) 4 (B) – 2 (C) 6 (D) – 6 ans : d 
Q.3 The line y = x + 1 is a tangent to the curve xy 42 = at the point  

(A) (1, 2) (B) (2, 1)  (C) (1, – 2) (D) (–1, 2) ans : a  
Q.4 

Construct a 2 × 2 matrix whose elements aij are given by 
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 . ans : 










162/5

2/14  

Q.5 Find the value of derivative of ( )xe1tan−  w.r.t. x at the point x = 0. ans : 1/2 

NOTE:- Fill in the blanks in Questions 6 to 8. 

Q.6 

 ans : x +c  
Q.7 If a = 2iˆ+ 4ˆj – kˆ and bˆ=  3iˆ–2ˆj +λ  kˆ are perpendicular to each other, then  λ =----

-------ans : λ =-2 
Q.8 

The projection of 
→

a  =iˆ+3ˆj+kˆ along 
→

b =2iˆ–3ˆj+6kˆ is _________ ans :1/7 
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Q.9 The 2 vectors ˆj + kˆ and  3iˆ- j+ 4kˆ represents the two sides AB and AC, respectively 

of a ABC. Find the  length of the median through A .ans : Median AD is given by 

 
Q.10 

Evaluate: ( )∫
−

+
5

5

12383sin dxxx . ans :0 

                                             SECTIOSECTIOSECTIOSECTION B N B N B N B     

Q.11 

Solve the equation for x if 0,
3

2sinsin
11 >=+ −−

xxx
π . Ans: or . 

                                                          

                                                                    OR 

Prove that : 








−++

−−+−

xx

xx

sin1sin1

sin1sin1
tan 1  = 

2

x . 

Q.12 

Show that 0

43

32

21

=

+++

+++

+++

cxxx

bxxx

axxx

 where a, b, c are in A.P. 

Q.13 Evaluate: 

( )∫
−

1

0

21
tan dxxx .  

Q.14 If  θθθθ 2sinsin2&2coscos2 −=−= yx find 
2

2

dx

yd   at  
2

π
θ = . Ans : 

 

Q.15 If x y y x( ) ( )1 1 0+ + + = then
dy

dx x
= −

+

1

1 2( )
. 

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 is
6

π
. 
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                                                                                       OR 

Find the intervals in which the function f given by f (x) = 0,
1

3

3 ≠+ x
x

x is (i) increasing (ii) decreasing . ans : 

 

Q.17 Obtain a differential equation of the family of circles touching the x-axis at origin.  

Ans: Equation of circle : ( ) 222
aayx =−+  Rrquired differential eqn ( ) xyyyx 21

22 =−  

Q.18 
Evaluate: ∫ + )2sin(sin xx

dx
.sol: ∫∫ +

=
+

=
)cos21(sin

sin

)cos21(sin 2 xx

dxx

xx

dx
I  

∫ ++−
=

)cos21)(cos1)(cos1(

sin

xxx

dxx
 

Now differential coefficient of xcos  is xsin−  which is given  

in numerator and hence we make the substitution  
dtdxxtx =−⇒= sincos  

∫ ++−
−=∴

)21)(1)(1( ttt

dt
I  

We split the integrand into partial fractions 

∴ dt
ttt
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3
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2

1
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6

1
xxx +−++− .                                                                

                                                               OR 

Evaluate: ∫ 
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θ d
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sincos
log2cos .We know that 
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 







+=∫ 24

tanlogsec
θπ

θθ d  

 







+=∴ ∫ θ

π
θθ

4
tanlog

2

1
2sec d  









+=∴ θ

π

θ
θ

4
tanlog2sec2

d

d
  .….(i) 

Integrating the given expression by parts, we get 

∫−







+= θθθθ

π
θ dI 2sec2.2sin

2

1

4
tanlog2sin

2

1  by (i) 

θθθ
π

θ d∫−
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2

1
θθ

π
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Q.19 
Solve the differential equation : 1

2

2

=
dx

yd
x given that .1,0,1 === xwhen

dx

dy
y    Ans. 

2log +−= xxxy  

Q.20 Let f(x) = xx  , for all  Rx ∈  . Discuss the derivability of f(x) at x = 0 . 
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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 – 6j 

– 8k)}/√116|  = |(– 16 – 36 – 64)/√116|  = |– 116/√116|  = √116 = 2√29. [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 

= 1 / 3 .  

 
SECTION CSECTION CSECTION CSECTION C    

Q.23 

Let the two matrices A and B be given by .

512
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= andBA Verify 

that AB = BA = 6I, where I is the unit matrix of order 3 and hence solve the system of 

equations x – y = 3 ; 2x + 3y + 4z =17 ;  y+ 2z =7  . ans : 


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
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O
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
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−
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424
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6

11
A

& Hence x = 2, y = 1 and z = 4.; 

Q.24 On the set R– {– 1}, a binary operation is defined by a * b = a + b + ab for all a, b 

∈ 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, 0 is the identity 

element for * defined on R – {–1}. Inverse : Hence, every element of R – {–1}is 

invertible and the inverse of an element a is { }1
1

−−∈
+

− R
a

a
. 

Q.25 An isosceles triangle of vertical angle 2θ is inscribed in a circle of radius a. Show that 

the area of triangle is maximum when 
6

π
θ = . Solution Let ABC be an isosceles 

triangle inscribed in the circle with radius a such 

that AB = AC. AD = AO + OD = a + a cos2θ and BC = 2BD = 2a sin2θ . 
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Q.26 Find the area of the region bounded by the parabola xy 22 = and the straight line x – y = 

4. Ans : The intersecting points of the given curves are obtained by solving the 

equations  x – y = 4 and xy 22 = for x and y. 

We have 2
y  = 8 + 2y i.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 

 
                                                                               OR 

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

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

1
49

22

=+
yx

.which is the equation of an ellipse. 

Required area = π69
3

2
4

3

0

2 =−∫ dxx sq unit  

Q.27 Find the co-ordinates of the foot of perpendicular from the point (2, 3, 7) to the plane 

3x – y – z = 7. 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 = 11 . 

                                                                               OR 

Find the equation of the plane containing the lines, ( )kjijir ˆˆ2ˆˆˆ −+++= λ
r

 and 

( )kjijir ˆ2ˆˆˆˆ −+−++= µ
r

 .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 is 
3

1 . 

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 0, 1, 2. 

Now  

P (x = 1) = P (one king and one non-king) =  =  Thus, the probability 

distribution of x is 

Thus, the probability distribution of x is 
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VAR (x)= [ ]
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
=− xExE =  

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 ‘I’ 

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 ‘I’ 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 

Subject to : 2x + y ≥  8 ; x + 2y ≥  10 ; x, y ≥  0 . .  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__________ 
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