SINGLA TUTORIALS

LUDHIANA

Class XllI Pre board exam Time 3 hr

Sub: Mathematics %
General Instructions: \
1. All questions are compulsory. %

2. This question paper contains 29 questions.

3. Questions 1 — 4 in Section A are very short-answer type questions cakrying ark each.

4. Questions 5 — 12 in Section B are short-answer type question§’catrying 2 marks each.

5. Questions 13 — 23 in Section C are long-answer | type que carfying 4 marks each.

6. Questions 24 — 29 in Section D are long-answer Il type jons carrying 6 marks each.
Sect

1LetS=(1,2,3). Determine whether thef :S->S Where f(2) = f(3) = 1, has inverse

2. Let *be a binary operation on thé'set Q offa rational numbeber such that a*b =a+ab then find 5*7
_[1 2 _E ::>
3.IfA —[4 2], then show

t 12A1=
4. Find the angle between twoWVector — and ;)with magnitude V3 and?2 respectively having
a

—),—)=\/g

a’b
% Section B
5.%\ f the following:

tan% i % + cos'lﬁ)

6. Write the value of tan (2sin (2cos‘1\/2—§ )

x+10 y+2y]= 3x +4 3

7. Find the value of x and y if [ 0 _4 0 y—5



8. The sides of an equilateral triangle are increasing at the rate of 2 cm/sec . Find the rate at which its

area increases, when side is 10 cm long.

dx
x+4x+8 °

9. Find |

10. Find the sum of the order and the degree of the following differential equation

dy 3|dy
- + |— + +X )=
dx dx (1 X) 0

11. Show that the vector A (-2i+3j+5k) ,B(i+2j+3k) and C (7i =k ) are colline
12. A couple has 2 children . Find the probability that both are boys, Ifit is knewn (i) one of them

isa boy (ii) the older child is a boy.

Section C

b+c — b
13. Using properties of determinants ,prove that

b] =3abc-a3-b3-c3 .
c—a ¢

14. It is given that for the function f(x) = x +b , Rolle’s theorem holds in [1, 3] .with c= 2+ 1/v/3

Find the value of a and b.

15. Differentiate the function (sin x)*#Sin “3/x with respect to x .

16. Determine for what valu e function f(x) = x3 tsis strictly increasing or strictly decreasing.

17. The standard purpose bricks is 5 kg and it must contain two basic ingredients A
and B AcoSt Rs'5 per kg and B cost Rs 8 per kg. Strength consideration dictate that the brick
sh than 4 kg of A and minimum 2Kg of B. Since the demand for the product is

likely toybe'velated to the price of the brick, find the minimum cost of bricks satisfying the

abgv nditions. Formulate this situation as an LPP and solve it graphically.

2x

18. Find fm

19. Prove that x2—y2 =C (x2 +y? ) 2 is the general solution of the differential equation

(x3 -3xy?) dx= (y3 -3x%y) dy,, where Cis a parameter.



20. Find the value of a, if four points with position vector 3i+6j+9k ,i+2j+3k ,2i+3j+k and 4i +6j +ak are
Coplanar.
21. A plane meets the coordinates axes in A,B,C such that the centroid of ABC is the points (a,B, y).
Show that the equation of the plane is % % +§ =3 %
22. Amanis knownto speak the truth 4 out of 5times . He throw a die and rep tN .
Find
the probability that it is actually a six.
23. There are 4 cards numbered 1, 35 and 7, one number on one card, Two cards are drawn at random

without replacement . Let X denote the sum of the number e twoldrawn cards. Find the mean

and variance of X.

Section

24. Consider f: R-(-4/3) given by f (x) =% , Show t iective . Find the inverse of f and hence

find f! (0) and x such that f 1 (x)=2

25. Find the value of x,y,z if A= ?c tisfy A’=A"1
x -y
26. using properties of integ}te (;t 1+:inxdx .
27. using integra N of the the region ( (x,y:x*+y2<2ax,y2?>ax,x,y >0)
28.Define skeWyli .Using vector approach, find the shortest distance between the following two

+3a)i-(9+16 a)j+(10+7 a)k r =15i+29 j+5 k + u ( 3i + 8j -5k )

he height of the cone of maximum volume that can be inscribed in a sphere of radius r

. . 8
cmis=" em. Also show that the maximum volume of cone is 77 of the volume of sphere.



