Sample Paper-02 (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

Suppose X is a 2x3 matrix, Z is a 5x3 matrix. Find the order of Y such that both XY and YZ are
well defined.

Find the area of the triangle with vertices at the points (1,0),(6,0),(4,3).

X
X 1

Find x such that

21

‘3 4‘
Give example of a function which is neither one-one nor onto .

Calculate the direction cosines of the vector a=3i —2j +5k.

Let L be the set of all lines in a plane and R be the relation in L defined as R={(L1,Lz):L1 is
parallel to L2}. Is L reflexive?

Section B
1 1 1
Using properties of determinants prove that |[a b c|=(a—-b)(b-c)(c—-a)(a+b+c)
a b c

A poisonous substance is dropped in a lake next to a village. The waves move is circles at a
speed of 2cm per second. At the instant when radius of the circular wave is 14cm, evaluate
how fast the enclosed area is increasing. Discuss two harmful consequences of polluting
water bodies.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Show thatif f : A- Band g:B — Care onto, then go f : A - Cis onto.

Verify Rolle’s theorem for f(x)=x2+2x-8, x€[-4,2].

Evaluatesin™ (EJ +cos* (gj
13 5

Show that the points A,B and C with position vectors
a=3-4j-4k,b=2i - j+k,c=i-3j -5k form the vertices of a right angled triangle.

The probability of solving a specific problem independently by A and B are % and 1/3
respectively. If both try to solve the problem independently, find the probability that

(a) problem is solved (b) exactly one of them solves the problem.

Find all points of discontinuity of the function f where f is defined by:

x}—x+1,x<-3
f(x) =9 -2x,-3<x<3
3X+2,x=3

Solve the differential equation X% -y+ chsec(zj =0,y =0
X X

Show that (HFH‘B‘ é)(HB—\B

a)=0

Integrate j — -
X(x" =1

Find the distance between the lines 11 and 1> given by :

i+3j—2k)+A(2i —3j +k)
2i+4j-Kk)+ u2i -3j+k)

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

Section C

Prove that the radius of the right circular cylinder of greatest curved surface area which can
be inscribed in a given cone is half of that of the cone.



21.  Solve the following system of equations using matrix method

§ —E +§ =8

Xy z

E +£ —E =1

Xy z

ﬂ —E +§ =4

Xy z

22. A factory can hire two tailors A and B in order to stich pants and shirts. Tailor A can stich 6

shirts and 4 pants in a day. Tailor B can stich 10 shirts and 4 pants in a day. Tailor A charges
15 per day and tailor B charges 20 per day. The factory has to produce minimum 60 shirts
and 32 pants. State as a linear programming problem and minimize the labour cost.

23.  Find the area of the region included between the two parabolas y2=4ax and x2=4ay, a>0.

24.  Bag X contains 2 white and 3 red balls. Bag Y contains 5 white and 4 red balls. Bag Z contains
2 white and 3 red balls. A ball is drawn at random from one of the bags and it is found to be
red. What is the probability that it is drawn from bag Y?

d%y

X2

25.  Ifx=a(cost+tsint), y=a(sint-tcost), find

26.

]5 xdx

. 4cos’ X +9sin® X
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Section A
1. Solution:
Let the order of Y be nxp.
.+ XY is defined = n=3, -+ YZ is defined = p=5

-»'Y has order 3x5.

2. Solution:
1 0
G 1 15 .
Area=§x2 Y, =§6 0 =—25q.un|ts
X; Y 4 3
3. Solution:
3 X |3
=‘ j:s—x2=3—8:>x2=8:>x=iz/_2
x 1 |2
4, Solution:

f (X) = X%, is neither one-one nor onto.

f(3)=f(-3)=9, hence not one-one. Also f(x) does not assume any negative values, hence it is
not onto.

5. Solution:

jal = (3" + (-2 + (5F = /38

|:|| —i m—__2 n—_5
J38' /38 /38
6. Solution:

Yes, since every line is parallel to itself, thus the above relation is reflexive.



Section B
7. Solution:

1 1 1 0 0
a b c|=la-b b-c c|(C -C-C,C,-C,-C,
a® b> ¢y |a’-b® b’-c® ¢
=(a-b)(b*-c®) - (b-c)(a’*-b?
= (a—b)(b-c)(b® +bc +c?) - (b—c)(a-b)(a?+ab+b?
= (a-b)(b-c)(J +bc+c? —a®—ab- i)
=(a-b)(b-c)(c-a)(a+b+c)

8. Solution:

A=rmr?

Dd_'o\: d_A\ ﬂ :Zmﬂ
dt dr J\ dt dt
ﬂ=2cm/sec

dt

aif r :14,dA

i 2T (14)(2F 176m* /se

Harmful effects of poisoning water bodies:

Spread of epidemic, death of animals drinking water from the water source.
9. Solution:

LetzUC

- g is onto there exists b(I1B s.t g(b)=z.

Now, . blIB and fis onto there exists alJA s.t. f(a)=b.

g(b)=z=9(f(a))=z=(g-f)(a)=z
Jgeo f isonto.

10. Solution:
. f(x) is a polynomial = f(x) is continuous on [-4,2].
" f(x) is a polynomial = f(x) is differentiable on ]-4,2[.

f(-4)=(-4)% + 2(-4) - 8 =0



11

12.

13.

f(2)=4+4-8=0

U f(-4)=f(2)

[J all the conditions of Rolle’s theorem are satisfied.
So,Ucd] -4, 2[s.t. f(c)=0.

f(x)=2x+2, f(x)=0=2x+2=0=x=-1

O for c=-10]-4,2[, f ‘(c)=0.

Thus, Rolle ’s Theorem is verified.

Solution:

Let x=sin™ (éj NE cos‘l(gj
13 5

:>sinx:1—53,c09<=\/ + siﬁx:% ,taN:—5

12
3 . 4 4
cosy==,siny=+ F cosy=— ,tap=—
Yy 5 ny y 5 3

tanx+ tany _ 5/12 4/3 _
l1-tanx tany ¥ (5/12)(4/3)

X+y=tan™ (E’j
16

Solution:

tan(x+y)= __i

a=3i-4j-kp=2-j+kc=i-3- %
OAB=(2i-j+k)-(3-4j-&)=-i-3 - %
BC=(i-3j-5%)-(2-j+k)=-i-2j - &
CA=(3-4j-&)-(i-3-K)= 2-j+Kk

2 —2 ——|2

|AB|" =35|BC| = 41|CA = 6

0 e +[cA =[ec

Thus, A, B,C form the vertices of a right angled triangle.

Solution:

(A) Let A denote the event that problem is solved by A and let B denote the event that
problem is solved by B.



OP(A)=1/2,PB)=1/3PA)=1+1/2 1/2 B ¥ 2/
P(Problem is solved)= 1- P(Problem is not solved)=1- P(ZE) =1-(1/2)(2/3)= 2/:
(b) P(exactly one of them solves the problem)= P(ZBorAE) =1/2)(2/3)+ (1/2)1/3F 1/.

14. Solution:

The function is defined for all points of the real line.

Casel: If c < -3, f(c)= c3-c+1,
lim () =lim (x3 —x+1)=c3 -c+1=f ()
O f iscontinuous 0 x < -3

Casell: Ifc>-3
f(c)=3c+2
im(f)=lim (3x+2)=x+2=1 ¢)

O f iscontinuous O x> 3

Casell: Ifc=-3
im (f () =lim (x* = x+1) =-23

X- -3 X- =3

lim(f()=lim(-2x=6

X —3" X—- =3

Since, L.H.L # R.H.L at x=-3, f(x) is not continuous at x=-3.
Similarly if c=3, L.H.L=-6, R.H.L=11. Thus f is not continuous at x=3

15. Solution:

xﬂ—y+xcosec Y =0 &y COEC Y (
dx X dx X X

dx x X

y

Lete==v y W
X

Differentiating wir t x,we get

dy dv
dx dx



—dv dx

cosecv X

-dv _ dx
cosecv X
. dx
-sinvdv= —
X

[0 cosv = logx+c cosX logx c

X

Atx=1y=001=0c c 1

] cos Y - logx+ 1
X

16. Solution:
(3f6-+[efa)-{|3(B~[p[2) = 2[B.5-+ 5/ 25 -|d|[&{ba-[5{Efaz
= 58]+ [bfalab - [ff86a - LA =oc-aB=53)
17. Solution:
_[ dx _.[ xdx

x(x* -1 I x*(x*-1)
Let x* =t = 4x3dx=dt = x°dx=dt / 4

I 4t 1) - 4D (tTll_ %}dt}

=Z[Iog(t—1)—logt]+c

4 xt

Clearly, the above lines are parallel.

18. Solution:

DDistance:M
b
b=2i-3j+k,a =i+3j-ka =2+ 4-k

Oa,-a =i+j+k



19.

20.

ik

Obx(a,-a)=|2 -3 1=i(-3-1-j (2 1k (> 3r-t-j+ &
1 1
oy Vi6+1+ 28 a7
Istance = =
Va+ro+1 14
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]+2zK
Ox2+2)+y(2+ A+ zc3+ A = A+ 9

Putting (x,y,2) = (2,1,3)weget A = %)

Substituting the value of A we get,F.(38 + 68 + X = 153

Section C

Solution:

Let OC=r be the radius of the cone and OA=h be its height.
Let a cylinder with radius OE = x and height h’ be inscribed in the cone.

Surface Area = 2 77xh’



21.

22.

- AQEC ~a AOC,
E:E:E:ﬂ: h':h ﬂ
AO CO h r

0S=9S(x)=2mxh'= Mh(ﬂj =@(rx—x2)
r

S'(x) :@(r - 2x)
S"(x) = @ (-2)
S'(X)=0=>x=r/2
Also, S"(r / 2)= 4 g

Hence, x=r/2 is a point of maxima.

Thus, the radius of the right circular cylinder of greatest curved surface area which can be
inscribed in a given cone is half of that of the cone.

Solution:

[ the system of equations becomes,

3u-2v+3w=28
2u+v-w=1
u-3v+2w=4
3 -2 3 8
Lete A=|2 1 -1/b=|1
4 -3 2] 4
1—1—5—1 1—1—5— 8
|A=-17#0A"=—| -8 -6 9|U=A"b=—"| -8 -6 9| 1=
17 17
-10 1 7 -10 1 7
1 1
Du=1:>x:1,v:2:>y:§,w=3:>z=§

Solution:
Suppose tailor A works for x days and tailor B works for y days.

Then, Cost Z= 15x + 20y



23.

Tailor A Tailor B Min Requirement
Shirts 6 10 60
Pants 4 4 32
Cost per day 15 20

The mathematical formulation of the problem is as follows:

Min Z= 15x+20y

6X+10y > 60= X+ = 3(
s.t 4x+4y> 32— x+y= 8
x=20,y=0

We graph the above inequalities. The feasible region is as shown in the figure. We observe the
feasible region is unbounded and the corner points are A,B and C. The co-ordinates of the

corner points are (10,0), (5,3),(0,8).

Corner Point Z=15x +20y
(10,0) 150
(5.3) 135
(0,8) 160

Thus cost is minimized by hiring A for 5 days and hiring B for 3 days.

Solution:

The point of intersection of the two curves:

4 4
xe=Y_ s say=Y
16a? Y 162

= y(y’-64a’)= 0=y

= O,y: Yis)

If y=0,x=0;y=4a=x=4




U points of intersection are A(0,0) and B(4a,4a)

4a

Area=]?(y2—y1)dx TJ?X X jdx

3 6a2
_\/_3/2 1m|

24.  Solution:
Let E denote the event that the ball drawn is red.
Let E1 denote the event that the ball is drawn from bag X, P(E1)=1/3.
Let E2 denote the event that the ball is drawn from bag Y, P(E2)=1/3
Let E3 denote the event that the ball is drawn from bag Z, P(E3)=1/3
P(E/E1)=3/5, P(E/E2)=4/9, P(E/E3)=3/5, P(Ez/E)=?
By Baye’s theorem,

P(E/E,)P(E,)
P(E/E)P(E,)+P(E/E,)P(E,) + P(E/ E)P(E,
~ (479) @/3)

(3/5) (/3¢ (4/9 1/3%( 3/5 @/3)
10
T 37

P(E,/E) =




25. Solution:
x=a(cost +t sirt )y=a (sin—t cos )

%:a(;siﬁ+ 't+tcost):atco$:>ﬂ: !

dx atcost
%:a(pef—pai—t(—sint)):at sint

ﬂ:(ﬂj(ﬂjz(atsint) L - tan
dx \dt)\dx at cost

2
d_gzg(ﬂjﬂzi(tant)ﬂz(seét)( 1 j: 1
d< dtldx/dx dt dx atcost /] at cost

26. Solution :

]-T xdx :.’f (77— X)dx
- 4coS x+ 9siAx | 4cox+ 9sfix

dx .2[ dx

02l =m =21
J;4co§x+ 95sif x 4cosx+  9sfix

dx

dx N
4cosx+  9shix

4cog x+ 9sid x

=277

Ot Y
Blyt—anly o

cogc?xdx
o 4cotx+

seC xdx
+

4+ 9tarf x

1
N
N
(el SN

AN —ly

Putting tanx=t and cotx=u, we get

(3252
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