CLASS — XII (Set-l)
MATHEMATICS

PRE BOARD-1

Time allowed: 3 hours Maximum marks: 100

General Instructions:

1. All questions are compulsory.

2. 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 13questions of four marks each and
Section C comprises of 7 questions of six marks each.

3. All questions in Section A are to be answered in one word, one sentence or as per the exact
requirement of the question.

4. There is no overall choice. However, internal choice has been provided in 3questions of four marks
each. You have to attempt only one of the alternatives in all such questions.

5. Use of calculators is not permitted.

SECTION-A

foosie —sim) ) o )
ItA=] | themn for what valoe of ¢ iz 4 an identity matrix?
| sim L C L |

A ladder 5 m long is leaning against a wall. The bottom of the ladder is pulled along the
ground, away from the wall, at the rate of 2 cm/s. How fast is its height on the wall
2. deaeasing when the foot of the ladder is 4 m away from the wall?

x?_
Evaluate: J-—,; dx
3 1+x
. Find a unit vector in the direction of a = 3 — 2} + Bk
5 Find the angle between the vectors a = i — j +kand b =7+ j -k
6.

Find the value of A so that the lines
l-x Yy-=14 AH==10 7-7x y-=5 pH-=z
= = and = = ,
3 25 11 3A 1 5

are perpendicular to each other.




SECTION-B

i E ' E
n 1 ~14a n 1 - 14 2b
Prove thattan | — + — cos 1—]+lﬂl‘l|———'|:{'l!i e =
X . b 4 2 b a
7.
8. l.I:-.-'inE -ed-e:‘m:nt.::r_l.- transkomatons, e thee imver=e of ﬂ'-e:'l'-::-ll::-'l.'ring matrisx
2 5 3]
3 4 1|
1 6 2|
9. l.Z:-.-'i:nE ]:lTl::l]:ll!'.'I'l'il!!'.- it -'.’::t:rm'irmt-.-.]:ln:-'l.'-e:ﬂ'-e: 'I'-::-IJ-::-'I.'..'i:nE

i a+bh a+2h
i + 2h i a+h |=9b’ (i + b}
a+b a+2h i

10.In a Legislative assembly election, a political party hired a public relation firm to
promote its candidate in three ways; telephone, house calls and letters. The numbers of
contacts of each type in three cities A, B & C are (500, 1000, and 5000), (3000, 1000,
10000) and (2000, 1500,4000), respectively. The party paid Rs. 3700, Rs.7200, and
Rs.4300 in cities A, B & C respectively. Find the costs per contact using matrix method.
Keeping in mind the economic condition of the country, which way of promotion is
better in your view?

11.

Find the value of ‘2" for which the function f defined as
asin—(x+1), r<0
f0=1 tan ¥~ sin x
x? '

is continuous atx =1(.

12.
- dy 2
If x'© _1;9 =(x? + )", prove that Y_A
dx  x
2 2
13 Ifx=n(cnst+lngtanr—']{ iy =asint, f'iru:ld—;andd—g.
' 2 dt dx
14. Find the intervals in which the function f given by
15 f(x)=sin x + cos x, 0<x<2m

is$Solve the following differential equation:

Fin d_y= mj lfl,f= 1 whern ¥ =1 the tangent is equal to the

y-c dx  x2y+x)



16. Find Aif (27 + 6] +14K) x (7 = 2] +7K) = 0.

17.

Find the shortest distance between the following two lines :
— 2 " A
r=(1+A)i +(2-A)j +(A+1)k;
_?
¥

18. ={2§—j—£}+p{2§+}+2£}.

A man is known to speak truth 3 out of 4 times. He throws a die and report thatitisa 6. Find
the probability that it is actually 6.

19. Find the particular solution of the differential equation (tan™'y — x)dy = (1 + y?)dx forx=1

andy=%.

SECTION-C

Show that the relation Sinthe st A = 1€ £ 052 <12 given by 5= o, bjza, be 2,
livisdlsle I:-_'.-'-II ih.:m.quj'.r.l]u'w ridation. Find the et of all elemends related to .

20. i =i iz

21.

Find the volume of the largest cylinder that can be inscribed in a sphere of radius r.
OR
A tank with rectangular base and rectangular sides, open at the top is to be constructed so
that its depth is 2 m and volume is 8 m>. If building of tank costs Rs. 70 per sq. metre for the
base and Rs. 45 per sq. metre for sides, what is the cost of least expensive tank?
22.
n/2
Evaluate: J 2sinxcosxtan” | (sin x) dx
1]

OR

n/2 X sin XCcos x

Evaluate: J 1 1 dx
0 sin” x+cos” x




23.
Using integration, find the area of the following region:

2 2
X X
(x, ¥); +d <12, Y
9 4 3 2
OR,
Using the method of integration, find the area of the region bounded by the following lines:
Sx—2y-10=10
r+y-—-9=0
2x —5y—4=0
24,
Find the equation of the plane passing through the point (-1, -1, 2) and perpendicular to
each of the following planes:
2r+ 3y-3z=2and Sx-4y+z=6
OR
1-1.111:1 the Equah{m of thE plane which contains the line of intersection of the planes
T I[! + 2} + 31‘1:} =0, r .{2! +jl - f-t} +5=0and which is perpendicular to the plane
T (51 + 3] -6k)+8=0
25.

A manufacturer produces nuts and bolts. It takes 1 hour of work on machine A and 3 hours
on machine B to produce a package of nuts. It takes 3 hours on machine A and 1 hour on
machine B to produce a package of bolts. He earns a profit of ¥17.50 per package on nuts and
<7 per package of bolts. How many packages of each should be produced each day so as to
maximize his profits if he operates his machines for at the most 12 hours a day? Form the
linear programming problem and solve it graphically.

26.
Three bags contain balls as shown in the table below:
Bag Wumber of  |Number of Black| Number of Red
White balls balls balls
[ 1 2 3
I 2 1 1
I 4 3 2

A bag is chosen at random and two balls are drawn from it. They happen to be white and
red. What is the probability that they came from the [ll bag?
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foosie —sim) ) o )
ItA=] | themn for what valoe of ¢ iz 4 an identity matrix?
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A ladder 5 m long is leaning against a wall. The bottom of the ladder is pulled along the
ground, away from the wall, at the rate of 2 cm/s. How fast is its height on the wall
2. deaeasing when the foot of the ladder is 4 m away from the wall?

x?_
Evaluate: J-—,; dx
3 1+x
. Find a unit vector in the direction of a = 3 — 2} + Bk
5 Find the angle between the vectors a = i — j +kand b =7+ j -k

Find the value of A so that the lines
l=-x 7y-14 5H==10 7-7x y-5 6-:z
=_ = and = = ,
3 23 11 34 1 5

g, are perpendicular to each other.




SECTION-B

2 2
Ifx:n[cnsr+ lngfanr—'} y =asint, i"iru:lar zb‘r::u'u:lar g
2 dt dx
Prove the following:
B .
'1 —_ =
7 tan ~1 ﬂ:lc{m_l | * Lxe(0,1)

) 2 kl + x

I.J:-:-'i:ng -ed-eu‘mmt.::r_l.- transkrmations, fmd the imverse of thee fal L::-'l.'rinﬂ matris

2 -1 4]
4 0 24
8. 3 -2 7|

l.::-:-'inE ]:I11::-]:I-e:rl.'i-==:- ook e de T e, prowve thue 1'-::-IJ-::-1.'|.'i:nE
9. i ag+bh  a+2b

i+ 2h i i+ h ="=I.I_-|'! (i + b}
a+hbh a+2h i

10.Three shopkeepers A, B, C are using polythene, handmade bags (prepared by prisoners),
and newspaper’s envelope as carry bags. it is found that the shopkeepers A, B, C are
using (20,30,40) , (30,40,20,) , (40,20,30) polythene , handmade bags and newspapers
envelopes respectively. The shopkeepers A, B, C spent Rs.250, Rs.220 & Rs.200 on these
carry bags respectively .Find the cost of each carry bags using matrices. Keeping in mind
the social & environmental conditions, which shopkeeper is better? & why?

11. ) }
Find the value of ‘a’ for which the function f defined as
asin Z(x+1), x<0
flx)= tan x - sin x
— x>0
N
is continuous atx =0.
13..7 20 d
- Ifx"y" =(x+y)~, prove that ¥ - ¥
: dx x
13. Find the intervals in which the function f given by
flx) = sin x + cos x. 0<x<2m
14. is str Solve the following differential equation:
dy x(2y-1x)

Find dx x{2y+ I}! ify= 1 when x =1 2 of the tangent is equal to the

y-CUE'



15. ) : r o x r : A
Find Aif (2 + 6 +14k) =< (1 =X +7k) = (.

16.
Find the shortest distance between the following two lines :
— . . .
r=(14+A0 +(2-A)j +(A+1)k;
17. % . . .
ro=(2-j—k)+w2 +j+2k)
A man is known to speak truth 3 out of 4 times. He throws a die and report thatit isa 6. Find
the probability that it is actually 6.
18.

19. Find the particular solution of the differential equation (tan™'y — x)dy = (1 + y?)dx forx=1

andy=%.

SECTION-C

20.  Show that the mlation Sinthe st A =z 7 -0<2 <12 given by 5= (g, bjza, be £ |a-b]is
divisble by 4} is an equivalence relation. Find the set of all elements related o 1.
21.
Find the volume of the largest cylinder that can be inscribed in a sphere of radius r.
OR
A tank with rectangular base and rectangular sides, open at the top is to be constructed so

that its depth is 2 m and volume is 8 m3.If building of tank costs Rs. 70 per sq. metre for the
base and Rs. 45 per sq. metre for sides, what is the cost of least expensive tank?

22.
/2
Evaluate: JZsinxcn:-:-xtan_ ! (sin x) dx
0

OR

n/2 xsin xcos x

Evaluate: J n 1 dx
0 sin” x+cos X

23.
Using integration, find the area of the following region:
2 2

X i Xy
X, ¥); +—<]l €+ =
(. 9 4 3 2

OR,



Using the method of integration, find the area of the region bounded by the following lines:
Sx—-2y-10=0
r+y-—-9=0
2x —5y—4=0

Find the equation of the plane passing through the point (-1, -1, 2) and perpendicular to
each of the following planes:
2x + 3y-3z=2andSx-4dy+z=6

OR
l-md the Equah{m of thE plane which contains the line of intersection of the planes
I[! +2j + 3k} =1, r .(2! +jl k}+5— Oand which is perpendicular to the plane

.(5z+31—ﬁk}+8={}.

A small firm manufactures gold rings and chains. The total number of rings and chains
manufactured per day is atmost 24. It takes 1 hour to make a ring and 30 minutes to make a
chain. The maximum number of hours available per day is 16. If the profit on a ring is Rs. 300
and that on a chain is Rs 190, find the number of rings and chains that should be
manufactured per day, so as to earn the maximum profit. Make it as an L.P.P. and solve it
graphically.

Three bags contain balls as shown in the table below:

Bag MNumber of  [Mumber of Black| MNumber of Eed
White balls balls balls
I 1 2 3
1 2 1 1
m 4 3 2

A bag is chosen at random and two balls are drawn from it. They happen to be white and
red. What is the probability that they came from the Il bag?



