CBSE Sample Paper-05 (Solved)
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
If a matrix has 12 elements, what are the possible orders it can have?

Prove that A-A’ is skew symmetric.

x-y 0 O]
Find the values of x,y,zs.t| z 6 0 l is a scalar matrix?
0O O ZyJ

Is R defined on the set A={1,2,3,......... 14,15} defined as R={(x,y):3x-y=0} reflexive?

Find the angle between the vectors a=4i +4j and b=4i - 2.
—
Evaluate sin™ (lj + Cos"l[ ij ?
6 \ 6

Section B

0 —-tana /2
If A=

and I is the identity matrix of order2 , show that
tana /2 0

I+A:(I—A){

cosa -sing
sina cosa

. . . Vg
Find the equations of the tangent and the normal to the curve x=cost,y =sintatt =—.



9. Show that the relation R in the set Z of integers given by R={(a,b):7 divides a-b} is an
equivalence relation.

10. Ify= \/Iogx+\/logx+1/Iogx+ provethat (2y — 1)dy 1

2
11.  Solve: 3sin™ sz ~4cos’ T X +2tan™ 2X2 =z
1+X 1+X 1-x 3

12.  Find a unit vector perpendicular to each of the vectors

(a-b)and (a+b)wherea=i+j+kand b=i+2]+3k.
13.  If Aand B are independent events such that P(AUB)=0.6, P(A)=0.2. Find P(B)

14.  The relation between the total cost y and the total output x is given by

+
= &4_57) +5. Prove that the marginal cost continuously falls as output increases.
X
dy 2y _ X

15. Solve —+—=—

dx3\/_

16. For any two vectors aand B provethat |5+ 5! < ﬂ +‘6‘

1

~

e" : : : : : .
. Integrate jﬂdx Write ant points for promoting national integration.
e —_—

18 Find the vector equation of the plane passing through the intersection of the planes
r.(2i +2j-3k) =7,r.(2i +5j +3k) = 9 and the point (2,1,3).

19. Find the equation of the plane passing through the line

X-;l = y;B = ZI 2 and the point (0,7,-7). Show that the line x= 7;33/ =zt ! lies on the plane.
Section C
20.  Prove that the volume of the largest cone that can be inscribed in a sphere of radius a is 8/27

of the volume of the sphere.



21.

22.

23.

24.

25. Differentiate tan_l[

26.

Solve the following system of equations using matrix method

=Y
o

g+§+_:4
X 'vy z
ﬂ—§+§:1
X'y z
§+g_§:2
X'y z

A dietician wishes to mix two types of foods in such a way that the vitamin contents of the
mixture contain at least 8 units of vitamin A and 10 units of vitamin C. Food 1 contains 2
units per kg of vitamin A and 1 unit per kg of vitamin C. Food 2 contains 1 unit per kg of
vitamin A and 2 unit per kg of vitamin C. Food 1 costs Rs.50 per kg and Food 2 costs Rs.70
per kg. Using linear programming, find the minimum cost of such a mixture.

Draw a rough sketch of the region {(X,y) : y* < 4x, 4x* + 4y® < 9} and find the area enclosed.

In answering a question on a multiple choice test, a student either knows the answer or
guesses. Let 34 be the probability that he knows the answer and % be the probability that he
guesses. Assume that a student who guesses the answer would answer correctly with
probability 1/4. What is the probability that a student knows the answer, given that he has
answered it correctly.

1+ X2

V1453 —1} . _1( 2x j
——— |wrt.sin
X

Ny

Integrate j cos2xlog(sin x)dx.

IS
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Section A
1. Solution:
(1,12),(2,6),(3,4),(4,3),(6,2),(12,1)
2. Solution:

(A-A)'=A-(A)'=A-A=-(A-A)

Thus, A-A’ is skew symmetric.
3. Solution:
A scalar matrix is a diagonal matrix with equal diagonal elements.

0z=0,2y=6Xx-y=6
=x=9,y=3z2=0

4, Solution:
NO.
Let 1€A, 3(1)-1=2+0
Thus, (1,1)O0R
5. Solution:
a=4i+4jandb=4- 2

cosd = ab _ 16-8 _ 8 :»ezcosl(—sj
allp| (4v2)2/5 8V10 8/10

6. Solution:

E
2



7.

Section B

Solution:

|- Az 1 0] 0 —tamx /2 1 taa /
“lo 1| | tang /2 0 | |- tamr /2 1

(1-A) cosa -—simy | 1 tamr /2 cas - s
sing cosy | |- tamr /2 1 sir CceB

8.

‘cosa+(tarrr /2 sim - si+( tam /)2 caos
'sina—(tana /9 cow  cos+( tam )2 sin

(2008 /2= 0 +(tanr /}( 2sir /2cas )2 -( 2gin /2aws )] dan )2 £eo/2-])
(2sina /2cosr 13-( tamr I{ 2cés R2)1( 2éas +2+ gan)(2 2siRcdsy /)

1 —tana /2
=I+A
| tana /2 1
Solution:
Whent =— 1
f e
O point of contact( J
2’z
y:sint:ﬂ: cod x= cos:>-(—j§=— sit
dt dt
Dﬂ— dy/dt _ cost _ _cott

dx dx/dt -sint

(] slopeat t :E:—cotl—T:—l
4 4

. 1 1
[ equation of tangent = (y———)=-1K——= )= x+y—-+/ 2= C
eq g v ﬁ) X ﬁ) y
Sopeof normal =m,m(-1)=-1=m=1

(] equation of normal=(y—%)=1(x \/_):>x y=0

Solution:
Reflexive:
LetalZ

a-a=0, 7 divides 0.



O (a,a)UROalZ
Hence, R is reflexive.

Symmetric:
uppose(a,b)IR=7/a-b=a-b=7k f s.kOZ

=b-a=-7Tk=7k'f s.k TOZ
O(b,a)0%

Transitive:

Suppose (a,b), (b,c)OR
=>b-a=7/mfsmidZ,c-b="MmfsnlOZ
Jc-a=c-b+b-a=7(n—-m),wheren-mOZ
O(a,c)0R

Hence the above relation is an equivalence relation.

10. Solution:

11.

y:\/logx+\/logx+«/logx+...

= y=,/logx+y

=y’ =logx+y

Differentiating both sides w.r.t x, we get

dy 1 dy dy 1
2y—=—"+—2 2 -2 =
ydx X dx (2y )dx X
Solution:

W2
SSin’l( szj—4coé1 i X2 + 2ta‘rf( 2X2j=7—T
1+x 1+Xx 1-x 3
3(2tan'x - 4(2taftx ¥ 2(2tafx =)’§T

otartx=2
3

) T
tantx==—
6

m 1
X=tan—=—
6

V3



12. Solution:

a=i+j+k,b=i+2j+%

Oa+b=2i+3j+4k,a-b=-j- X

Vector Dtoé+6,é—6is(é+b)><(§—ﬁ)
ik

(a+b)x(a-b)=|2 3 4|=-2+4- x=c
0 -1 -

D‘6=2x/6

Unit vector = 2 ;j%_ Za

13. Solution:

Since A and B are independent events P(An B) = P(A)P(B)

0 P(ADB) = P(A) + P(B)-P(An B) =0
—06=024PB)r.PB)
4 1

14. Solution:

_3x(x+ 7)+5_ 3+ 21,

Cost=y=y X+5 X+5 >
_ 2 2
omc = Y - (x+5)(6x) (3; +21).1 ¥+ 3&2 105 5, 302
dx (x+5) (x+5) (x+5)
9 mey=—22 <o
dx (x+5)

Thus, marginal cost is a decreasing function of output(x).
15.  Solution:

ﬂ+g: X

dx 3 Jy
/2
\/gﬂ-{-i:x

dx 3
dz 3 —dy
Let z=y¥? — = [Jy=2
y dx 2 y dx



16.

17.

Solutionis:

ze* = 3 xe*dx
2

Solution:

et = ) (5}
—aa+ab+ba+bb

=[af +2ab+[e["<[q "+ Zab}+[e[ <[4 "+
=l +[p)

Ofa+b|<[a]+[g

Solution:
| = 2Xe dx
e -4
Lete*=t e‘dx dt
| = 21 dt = L dt
t° -4 t-2)t+2)
:1 i__l dt
4 t-2 t+
1
Zlog|t 2-loglt+ 2)+c
1, jt-2
=—logl|— +c
4 “|t+2
1 e -2
==log +cC
4 Tl +2

~n
39

g +[5|



1. We should not judge people by their religion.
2. Women should be empowered by educating them.

18 Solution:

n=2i+2j-%d,=7
n,=2i+5j+%d,=9

Equation of plane:

r.(n +An,) =d,+Ad,
r2+2j-%+A(2+5+ %) = # 9
Letr=xi+y]+zk
Ox(2+20)+y(+ A+ zc3+ A = A+ 9

Putting (X, ¥,2)=(2,1,3)we get A = %)

Qubstituting the value of A we get,r.(38 + 68 + & = 15:
19. Solution:

Equation of any plane containing the given line is:

A(x+1)+B(y-3)+C(z+2)=0, where -3A+2B+C=0

Since, plane passes through (0,7,-7) we have,

A(1)+B(4)+C(-5)=0, i.e A+4B-5C=0

Solving the above equations for A, B,C we have

A _ B _ C 3A_B_C_
-10-4 1-15 -122 1 1 1

Thus, substituting the value of A, B,C we get the equation of the plane as x+y+z=0

Now, the line x= 7;3)/ = i27 or %2 y;; = i27lies on the plane if it is parallel to the plane

and any point on it lies on the plane.

Since, 1(1)+-3(1)+2(1)=0=line is parallel to the plane.

Again as ( 0,7,-7) lies on the plane, we conclude the line lies on the plane.



20.

Section C
Solution:
Consider a sphere of radius a with center O s.t. OD=x and DC=r.
Let h be the height of the cone.
Then, h=0A+x=a+x

Also, for AODC, x* +r®=a?

Let V be the volume of the cone.

szlmzh
3

=V(X) = % (a® —x%)(a+x)

OV (x) =%n{(a2 ~x2)+(a+ X)(-2x) =i§ (@+x)(a-3x)
Also,V "(x) = 7—37[(a+ X)(=3x)+ @- )]

V'(X)=0= x:—a,%l

Neglecting x = —a,
3 3
O volumeis maximumwhen x=a / 3.
a_4a

Oh=a+=-=—
3 3

a® _8a’
- a -——=—
9

9

2
DVqumezlmzh:} & (ﬁ):—S{—A'ﬂasJ
3 3 9 3 27 3




21.

22.

Solution:

1 1
Let —=uU,—=Vv,— =W
X z

< |k

O the system of equations becomes,

2u+3v+10v= 4

4u-6v+5v=1
6u+v—20n= 2
2 3 10 4
Let A=|4 -6 5 |b=|1
6 9 -20 2
75 150 75 [75 150 7 1/l
| Al =1200# 0A'=—|110 - 100 30 U=A'b=—2| 110- 100 ¥ L3
1200 120
72 0 -24 T72 0 -2 1/

Ou=1/2=x=2v=1/3=>y=3w=1/5z=5
Solution:
Suppose the mixture contains x kg of food 1 and y kgs of food2.
Then, Cost Z=50x + 70y
The mathematical formulation of the problem is as follows:
Min Z= 50x+70y

2x+y = 8(requirement of VitA)

. X+ 2y =10(equirement of VitC)
S.




We graph the above inequalities. The feasible region as shown in the figure is unbounded.
The corner points are A,B and C. The co-ordinates of the corner points are (0,8), (2,4),(10,0).

Corner Point Z=50x +70y
(0,8) 560
(2,4) 380
(10,0) 500

Thus cost is minimized by mixing 2 units of food 1 and 4 units of food 2 and minimum cost is
380.

Solution:
The point of intersection of the curves y2=4x, 4 x2+4 y2=9:

AX*+4(4x)=9 &° 1& 9 0 (2 1R 9 O

x 1/2, 9/2
but x = -9/ 2isnot a possible solution (. y* = —18not possible)
Ox=1/2 y 2

The shaded area is the required area.

1/2 3/2 3 2
Area=2 j2&dx+j (—j - x%dx
0 1/2 2

1/2
x(gj ) 9._1(x2j
+ 2 | = - +=sint| —
. [2 4 g | 3/

3/2
2X3/2

3/2

12

Solution:

Let E be the event that the student answered correctly.



25.

Let E1 denote the event that the student knows the answer. Let E; denote the event that the

student guesses the answer .
P(E1/E)=?

P(E1)=3/4, P(E2)=1/4
P(E/E1)=1, P(E/E2)=1/4

Thus, by Baye’s Theorem

o(E./E) = P(E)P(E/E)
P(E)P(E/E) +P(E,)P(E/E)
3/49)Q® _12

T 3141+ (L/4)(L/4) 13

Solution:

Puting x=tané,

y = tart| VLT RME- 1) tan’l(—seg_ jz taﬁl( : C@j
tarng sirg

ta
tan@
:tan‘l[ 2sint 6 /2 )

_ = tan' (ta® /2¥6 /2
2sing /2co¥ /2

. _1( 2tand
1+tarf @
068=1z/2

j =sin" (sin®@)= @



26. Solution :

cos X log(sirx gix .

By—nly

:_llog = —T—H Cosz(dx:——]log 1 —7—T+—:
> 2) 5 2 2 \J2) 8 4
4
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