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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 overal choice. However, internal choice has been provided in 2 question of four marks and
2 questions of six marks each. Y ou have to attempt only one If the aternativesin al such questions.

5. Use of calculator is not permitted.

6. Please check that this question paper contains 3 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
Q.1 Find the coordinates of the point where the line through (5, 1, 6) and (3, 4, 1) crossesthe Y Z-plane.
( 17 13)
Ans | 0,—,—
2 2

Q2 If A isanon-singular matrix such that A= [ 52 J then find (AT) ,where A'is transpose of A.

Ans (A")™* = {5 2}

3 -1

Q.3 Write the number of all one-one functionsfromtheset A={ a, b,c} toitself. Ans =6

Q.4 In atriangle ABC, the sides AB and BC are represented by vectors 2 — ] + 2K, 1 +3] +5k

respectively. Find the vector representing CA . Ans: -(3i+2j+7k)
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1
Evaluate I%dx Ans | :1[|092—O]:l|092.
o X +1 2 2

Q5

Q6 Let Azl.aii I le.bii
Ans m=2,p=3

andC =[cij sz4 are such that A, ;.B_,=C,.,; find the value of m and p.

px4 px4

Q.7 Provethat 197 94,11 94,122
4 3 4 3
Q8 The vectors =31+ X ~k& b =2 + ]+ yk are mutually perpendicular. Given that | :‘6‘,find
thevaluesof x andy . Ans. x=_—31,y=4—1
12 12
Q.9 A random variable x has the following probability distribution:

x 01 2 3 4 5 6 7
p(x) 0 k 2k 2k 3k k¥ 2k k+7K

Q.10 Evauate: Isecz(7—x)dx.{Ans—tan(?—x)+C

, find thevalueof k. Ansk = 1/10

Section B
Q,]_]_ . . . .. . . X+2 x<1 .
Find all the point of discontinuity of the function f defined by f0=lx-2 1x2° AnsBeing a
0 X>2
polynomial function f(x) is continous at all point for x <1, 1<x<2 and except x =1, 2. To check
continuity at x =1 & 2. f ( x) iscontinous at x= 2 and discontinous at x = 1.
Q.12 X3 + x 1 1 2
Evaluate: [———dx. Ans:Ljog(x*—9)+ L og X =2
'[X4 -9 4|09(X 9)+12|0g{x2+3}
OR
Evaluate: jem—de.AnS. L ogmin)g, 1oxE 4x
(1+X2)2 10 il 3” g P

2

Solve the differential equation : xd_zlgiven that y:l%zo,whenle_ Ans. y=xlogx—x+2
X X

Q.14 If y = (cosx)*" + (log x)*; f ndﬂ.Ans ﬂ’:(coso'w —xtanxl ogx-+10g(cos) +(log" 1-+logxlog(log)
dx dx X logx

15 : ~ . , , :

Q If aunit vector & makes angles% and % with X —axisand y — axis respectively and an acute angle
6 with z-axis, then find ¢ and the (scalar and vector) components of @ aong the axes. Ans.
ii+£'+£k&6’—£
2 21 3

Q.16 Solve the equation : %*15_%*1§=$c*1b_$c*1a.Ans X =zxab

a
OR
.y 41 9 14
Prove that -sm(Ztan §j + cos(tan 2«/5) -
. . . . b b b
Q.17 Using the properties of determinants, prove the following: ve craar 2 “.
g+r r+p p+q=2p q r
Y+2Z Z+X X+ X y Z

Q.18 Neelam is taking up subjecte mathematics, physics and chemistry. She estimates that his
probabilities of receiving grade A in these course are 0.2, 0.3 and 0.9 respectively. If the grades can
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be regarded as independent events find the probabilities that the receives : (i) All A’s  (ii) Exactly
two A’s Ans (1)0.054(ii)0.348

Q.19 Show that each of therelation Rintheset A ={ xe2:0< x<12 ,given by

(i) R={(ab): [a—bl.isamultiple of 4} .Ans{1,5,9}

(iR={(ab):a= b} isan equivalence relation .Find the set of al elementsto 1 in each cases. Ans
{1}

Q.20 Find the intervals in which the function f given by ¢ (y)_ 4sn x-2x-xws x on [0,27] is (i)
2 + COS X

increasing (ii) decreasing. Ans: f (x ) isincreasing on (Ogju(%ﬂ Z”J& von (72[ 3;}

OR
The two equal sides of an isosceles triangle with fixed base b are decreasing at the rate of 3 cm/ sec.

How fast is the area decreasing when the two equal sides are equal to the base? Ans — /3bcm? / sec

Show that y=coecx is asolution of the differential equation ><( X2 _ j‘; Y, (2X2_1j3y:0.
X

Q.21

OR
Find the general solution of the differential equation : xlogx_gy+ y= g,logx{AnS
X X

(logx).y = 2[—1Iog x—1}+c
X X

Q.22 By examining the chest X-ray, the probability that T.B. is detected when a person is actually

suffering is 0.99.The probability that the doctor diagnoses is incorrectly that a person has T.B. on

the basis of x-ray is 0.001.In a certain city , 1in 1000 persons suffers from TB. A person is selected

at random and is diagnosed to have T.B. What is the chance that he actually has T.B.? Ans:
1

—— x.99 110
Required probability = 1 1000 999 =
x99+ 2 oo1 241
1000 1000

Section C
Q.23 Using integration, find the area of the triangle bounded by the lines y =2x + 1, y = 3x +1 and x = 4.

4 4
Ans Required Area=j(3x+1)dx—j(2x+1)dx = 8unit?
0 0
OR
Sketch the region common to the circle x* + y* = 25and the parabola y* =8x. Also, find the area
3

of the region using integration. Ans — &(\/4_1_ 4)5 + 257” — 255 n‘l[m_ 4], squnits.

Q24 - 3/2 5 1
Evauate: fo|x ws rxa . ANS Ixcos;:xdx Ixcos;mdx =
Q.25 State the condition under WhICh the following system of equations have a unique solutions. If
A= : _7 2 find A™*and hence solve the following system of equations; 9x + 7y + 3z = 6; 5x -y
6 8 2
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1—34 10 31
+4z=1,6x+8y+2z = 4. Ans. Al=—2| 14 0 -21|,x=Ly=0,z=-1
-46 -30 -4

Q.26 Prove that the lines * ; LI 5* 6 _ 2 *21 and 3x-2y+z+5=0; 2x+3y+4z- 4=0 are coplanar . Also

write the equation of plane in which they lie. Ans. 45x—-17y+25z+53=0

Q.27 A rectangular sheet of paper for a poster is 15000 sg. cm. in area. The margins at the top and bottom
are to be 6 cm. wide and at the sides 4 cm. wide. Find the dimensions of the sheet to maximize the
printed area. Ans length=138cm, breadth=92cm
OR

A square tank of capacity 250 cubic metres has to be dug out. The cost of the land is I 50 per sq
meter. The cost of digging increases with the depth and for the whole tank it is T 400h?, where h
meters is the depth of the tank. What should be the dimension of the tank so that the cost be
minimum? Ans volume of tank =x*h =250 ; cost of land =50x” ; cost of digging = 400h*; Total

cost = 50x* +400h* = £hOO+400h2Therefore length & breadth = 10 m, height = 2. 5m

Q.28 Find the equation of the plane parallel toline x _ ¥ -7 _ 2+ 7 and containing the lines

1 -3 2
x+1_y-3_2z+2 jnvector and Cartesian form ,also find distance of plane from origin. Ans

-3 2 1
X+y+z=0,ri+j+k)=0&D=0
Q.29 A furniture firm manufactures chairs and tables, each requiring the use of three machines A, B and

C. Production of one chair requires 2 hours on machine A, 1 hour on machine B and 1 hour on
machine C. Each table requires 1 hour each on machine A and B and 3 hours on machine C. The
profit obtained by selling one chair in I 30 while by selling one table the profit is < 60. Thetotal
time available per week on machine A is 70 hours, on machine B is 40 hours and on machine C is 90
hours. How many chairs and tables should be made per week so as to maximize profit? Formulate
the problem as L.P.P. and solve it graphically.Ans :z= 30x+60 y X Y>Q2x+Yy<7x+y<40x+3y<9(
corner points: (0,0); (35,0);(30,10)(15,25);(0,30) number of chair =x =15 & table =
y = 25 maximum profit = 1950

X
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