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General Instructions:

> All questions are compulsory.

> The question paper consists of 29 guestions divided into 4 sections—A , B,Cand D.
Section A comprises of 4 questions of 1 mark each, section B comprises of 8 guestions of
2 marks each, section C comprises of 11 questions of 4 marks each, and section D
comprises of 6 questions of 6 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.

» There is no overall choice. However, internal choice has been provided in 3 ques‘uons of
4 marks each and 3 questions of 6 marks each. You have to attempt only one of the
-alternatives in all such questions. ' '

> Use of calculator is not permitted.

SECTION - A
4 sinb cosH
1. If {—sin@ —x 1 | =8, write the value of x.
cosf 1 X '

2. lff(i—j) e*dx = f(x)e* + c then write the value of f(x).
3. For what value of k is the function
e +cosx ; x #0
] =
flx) = {
k:x=10
4. Find the sum of the intercepts cut off by the plane 2x +y - z=5 on the
co-ordinate axes.

continuous at x=0.



5. Differentiate :sin®x with respect to e
6. The radius r of a right circular cylinder is increasing uniformly at the rate of

. Find [
. Let Alis a square matrix such that A2 = A, then find the value of (1 + A )* -7A.

SECTION -B

COSX

0.3 cm/sec and its height h is decreasing at the rate of 0.4cm/sec.
When r = 3.5cm and h = 7cm find the rate of change of the curved surface

area of the cylinder (usem = E;).

cosec? l

_ Find the coordinates of the foot of the perpendicular drawn from the origin

to the plane 2x—3y+4z—-6=0

10. Two cards are drawn at random and without replacement from a pack of

52 cards. Find the probability that both the cards are black.

11. A company produces two types of goods A and B that require gold and

silver. Each unit of type A require 3g of silver and 1g of gold while that of
type B requires 1g of silver and 2g of gold.The company can procure a
maximum of 9g silver and 8g of gold. If each unit of type A bring a profit of
240 and that of type B %50, formulate LPP to maximize profit. What are the
sood qualities should be possessed by the company owner to get maximum

profit?

12. Evaluate sin (—— sm‘l( ))

SECTION-C

13. If x = acos@ + b sinf and y = asinf — bcos8, show that

d*y dy
Ve X g TY=0
OR

7 . Y d)’
fy = x5 + (sinx)® find —



14, Find [ e** sin(3x + 1)dx.
: OR

TT xtanx
Evaluate —————dx
0 secx+tanx

15. Solve the differential equation : y2dx + (x* - xy +y*)dy =0

16. Find a unit vector perpendicular to both the vectors (a+ 5) and (d - 5)
where@=i+j+kandb=1+ 2] + 3k.

4 5 16, T
13- that : sin (= in"(= ni(=) ="
7. Prove that : sin (,5)+sm (13) + sin (65) 5

, _ 1 -1 _|a 1 2 A2 2 .
18. IfA-—[2 _1] B—[b _1]and (A+B)*=A"+B thenfmdthevalues
of aand b.
OR

1 2 Z
IfA=|2 1 2|verifythat A>-4A-51=0
2 2 1

19. Three cards are drawn at random without replacement from a well
shuffled pack of 52 playing cards. Find the probability distribution of
number of red cards. Hence find the mean of the distribution.

20. Find the equation of the tangent to the curve y= \/3x — 2 which is

parallel to the line 4x - 2y +5=0

21. Given three identical boxes |, Il and lll each contains two coins. In box |,
both coins are gold coins ,in box Il , both are silver coins and in the box Il
there is one gold and one silver coin. A person chooses a box at random
and takes out a coin. If the coin is of gold, what the probability that the
other coin in the box is also of gold.

22. Determine graphically the minimum value of the objective function
7 = - 50x + 20y,subject to 2x -y = - 5, 3x+y=3,2x-3y = 12;x,y=20



23. Show that the four points A, B, C & D with position vectors
Ah s L aon A aoa 1 :
41+ 5/ +k - (G+k),31+ 9]+ 4kand 4(-1 +] + k) respectively are
coplanar.

SECTION-D

24. letA=R- (3} B=R-{1}. Let f: A>B be defined by f(x) = i—:—i for all
x € A, show that fis bijective. Also find
i, x,ifftx)=4
ii. Y7
OR

Let A=RXR, let * be a binary operatioh on A defined by
(ab) * (c,d) = (ad+bc, bd) for all (ab), (cd), ERXR.

i, Show that * is commutkative on A

ii.  Show that * is associative on A

iii.  Find the identity element of *in A

75. Find the vector equation of the plane through the line of intersection of
the planesx+y+z=1and 2x+ 3y + 47 = 5 which is perpendicular to

the plane x - y + z = 0. Hence find whether the plane thus obtained
. o x+2 y—3 z
contains the line — ==—— = — ornot.
5 4 5

OR
Find the vector and cartesian equation of the line passing through the point

(2, 1, 3) and perpendicular to the lines

x=1 y—2 z—3 x v z
E= = and —===-
1 2 3 -3 2 5

26. Using matrix method, solve the following system of equations

2 3 10 4 6 5 6 9 20

S 4+ 4= =4 == +-=1;z +- —— =2
X y Z X y Z X y Z
x,v,z%#0



27. Solve the differential equation : % — 3ycotx = sin2x ; given y=2 when

T
X ==
2

28. Show that a cylinder of given volume which is open at the top has
minimum total surface area when its height is equal to the radius of its

base.

19, Find the area of the region {(x,y): % < 4x, 4x* + 4y® <9}

OR

Using integration, find the area enclosed by the parabola 4y = 3x? and the
line 2y = 3x + 12.
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