DEPARTMENT MODEL QUESTION - |

HIGHER SECONDARY — SECOND YEAR
MATHEMATICS

Time: 3 Hours Max. Marks : 200
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SECTION - A 40x 1 =40
(i) All questions are compulsory.
(i) Each question carries 1 mark.
(iii) Choose the most suitable answer from the given four alternatives.

ély
IfA= éﬁﬂ then the rank of AA is
&0
13 )0 )1 (4)2
é— 13 27
If the matrix é 1 k - 3uhas an inverse then the values of k
€1 4 5U
(1) kis any real number (2) k=- 4 3kt -4 4)kt 4
If the equation - 2x+y+z=I
X-2y+z=m
X+y-2z=n
such that | + m+ n =0, then the system has
(1) a non-zero unique solution (2) trivial solution
(3) Infinitely many solutions (4) No Solution

Which of the following is not true regarding the non-singular matrices A, B
: : 1 peipl T _ oTAT UL
(D AdjA) =(@dAA  (2) (AB) "=BA () (AB) =B'A @A) (A
If (rg and % are two unit vectors and q is the angle between them, then (Gg + C%) is a unit vector if
2
Wq=5 2)q=7 ®)q=5 ) q=5
The shortest distance of the point (2, 10, 1) from the plane % (3@? - Gj) + 462) =2[26is
1
(1) 2126 (2)\/26 (3)2 @) 7z
: . ® CFE
If the magnitude of moment about the point ] + k of a force

Gi) +a(? - GE acting through the point@? +Q}) is4/8 then the value of a is

M1 )2 ®3)3 (4)4
If the points (3,2, - 4), (9,8, - 10)and (I, 4, - 6) are collinear then | is
5
)5 2)-5 ©h (4) 10
. . . . X-6_y+t4 z-4 Xx+1 y+2 z+3.
The point of intersection of the lines — 6 - 4 - .38 and 7 =4 T, s
(1) (0.0,- 4) (2) (1,0,0) (3)(0,2,0) (4) (1,20
The centre and radius of the sphere given by x° + y2 +7 - 6x+ 8y- 10z+1=0is
(1) (- 3,4,-5),49 (2) (- 6,8,- 10),1 3)@B,-4,5),7 (4) @6, - 8,10),7
100 100

> 1+i3y ¢ 1- i3y

The value ofg > bl +§ > H is

(1) 2 2)0 @)- 1 @)1
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If the point represented by the complex number iz is rotated about the origin through the angle 122 in the

counter clockwise direction then the complex number representing the new position is

1) iz (2)- iz 3)-z 4)z
If ﬁ is a root of the equation ax + bx+ 1 =0, where a, b are real then (a, b)is
1)1 2 @.-1 3)(0.1) (4) 1,0)
Which of the following is incorrect?
W1Z15| = 12| 12| @21+ 2| £ 24| +| 2]

- 0
(3)121- Z1<1211- 12| )12+ 2, =21+ 2) &1+ 2o
The axis of the parabola y2 - 2y+8x-23=0is
My=-1 (2)x=-3 () x=3 (4)y=1
The line 4x + 2y = cis a tangent to the parabola y2 =16xthen cis
M-1 2)-2 )4 (4)- 4

The area of the triangle formed by the tangent at any point on the rectangular hyperbola xy = 72 and its
asymptotes is

(1) 36 (2) 18 (3)72 (4)144
The centre of the ellipse is (4, - 2) and one of the focus is (4, 2). The other focus is
1) @40 (28,0 ) (@4.-6) (4)(@8.-6)
The parametric eguations of the curve x23 + y22 = a2 are
(l)x:asinSq;y:aCOSSq (2)x:ac033q;y:asin3q
(3)x:a33inq;y:a3cosq (4)x:a3cosq;y:a33inq

X X
lim &0
x® 0C*- d*

ab log (a/b
(1) ¥ (20 (3 log g @0y (Gd)
The function f(x) = 1 - 2 in0 £x£ 1 has
(1) no absolute maximum (2) no absolute minimum
(3) no local maximum (4) absolute and local maximum
The function f(x) = X% - x+1in [0, 1] is
(1) an increasing function (2) a monotonic function
(3) a decreasing function (4) neither decreasing nor increasing
1 fu fu.

Ifu= ythenx - +y g isequd to

NERY. i Yy 'S™

1 3

(@H)] Su (2 u 3 Su 4-u
Ifu=ysinx thenﬂis ual to

y ’ Ty '™
(1) cosx (2) cosy (3) sinx H0
The length of the arc of the curve x22 + y?3= 4is
(1) 48 (2)24 (3)12 (4) 96

The curved surface area of a sphere of radius 5, intercepted between two parallel planes of distance 2 and 4
from the centreis

(1) 20p (2) 40p (3) 10p (4) 30p
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Volume of solid obtained by revolving the area of the dlipse
X2
- +§ =1 about major and minor axes areintheratio
a
(1) b%: a? (2) a%: b? (3)a:b @)b:a
p/4
Thevaueof B xsinxdx is
- pl4
1 1
(10 21 (33 @-5

y=CX- c?is the general solution of the differential equation

(1) (y9°- xye+y=0  (2)y®=0 (3)ye=c (4) (Y97 + 8+ y =0
. . . gé_sz 3_ .

The differential equation &y + 5y1 =Xis

(1) of order 2 and degree 1 (2) of order 1 and degree 2
(3) of order 1 and degree 6 (4) of order 1 and degree 3

. dx ]
Solution of dy +mx=0,is

(1) x=ce™ (2)x=ce™ (B)x=my+c (4)x=c
The particular integral of (D% + 7D + 12)y = €¥is
(1) 306> ) 2—12 e (3) 22 & 4) 3—10 e
Which of the following is a tautology?
(1)pUq (2 pUq 3)pU-~p @pU~p
p« gisequivalent to
1)p®q 2q® p B P®qU@® p) 4 (P® q)U@® p)
The valueof [3] +1; ([5] +11 [6]) is
D[] 1] 3 2 4 3]
Which of the following is a statement?
(1) Give me a cup of tea (2) Wish you all success
(3) How beautiful you are! (4) The set of rational numbers is finite
A random variable X has the following probability distribution

X 0 1 2 3 4 5

PX=x)| /4| 2a | 3a | 4a | 5a | 1/4

Then P(1£ x£ 4) is

® 3 @ 2 ® 15 @3
The distribution function F(X) of arandom variable Xis

(1) adecreasing function (2) non decreasing function

(3) aconstant function (4) increasing first and then decreasing
In aPaisson distribution if P(X = 2) = P(X = 3) then the value of its parameter | is

(1) 6 2 2 (3) 3 40

A property of cumulative distribution function F(x) is

(1) it is strictly increasing (Q)0<FX)<1, -¥<x<¥
B)F(-¥)=-1 4 FF¥)=1
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SECTION - B

(i) Answer 10 questions.
(i) Question 55 is compulsory and choose any 9 questions from the remaining

(iii) Each question carries 6 marks.

Examine the consistency of the system of equations 10" 6=60
2x- 3y+7z=5, 3x+y- 3z2=13, 2x+19y- 472=32

7 2 AN
Find the adjoint of the matrix A= §31 5§and verify the result

A(adjA) = (adj AA=|A] .|
@ Foranyvector(? provethat(? =(@ (?)(? +(G? CFjD)CFj>+(@? %)%

(b) Find the projection of the vector 7@? +C? - 4% on 2@? + 6(? + 3%

Find the vector and cartesian equation of the sphere on the join of the points A and B having position
vectors ZC? + 6@? - 7% and - 2(? + 4(? - 3% respectively as a diameter. Find also the centre and radius
of the sphere.

Ifarg (z- 1) :%and arg (z+1)= 2% then prove that | z| =1

Find the two tangents that can be drawn from (1,2) to the hyperbola 2x¢ —3y* = 6

Determine where the curve y = 2 - 3x + 1 is cancave upward, and where it is concave downward. Also
find the inflection points.

(a) Show that & *is strictly decreasing in R

(b) Find the Maclaurin’s series for cos x.

The time of swing T of a pendulum is given by T = ky/I where k is a constant. Determine the percentage
error in the time of swing if the length of the pendulum | changes from 32.1 cm t032.0 cm.

3 x dx
Evauate the following problem using properties of integration 8 \/-
X+43- x

Solve the following differential equation : (D2 +3D-4)y= G

Show that (p Uqg) ® (p Uq) is a tautology.
Suppose that the probability of suffering a side effect from a certain vaccine is 0.005. If 1000 persons are
inoculated. Find approximatdy the probability that (i) atmost 1 person suffer. (ii) 4, 5 or 6 persons suffer.

[€ ® = 0.0067]
If the height of 300 students or normally distributed with mean 64.5” and standard deviation 3.3
find the height below which 99% of the students lie.
f(x) =ce'x2+3x, - ¥ <X<¥,
@) If(ag +iby) (ay +iby) ¥4 (an +ib,) = A+iB,
provethat (i) (3% +0,%) (@2 +byY) Y (a2 +b2)=A%+B?

BTN - T R -7 -1 380 -18806 1

i1) tan —+ tan +~+ Y4 + tan —=np+tan S nl Z

en e 5 S0 g ™ Ag

OR
. 2 0y el 0p 2 0 a1 06 .
b) Show that the set of four matrices -, =, =+, +|form an abelian group,
(b) {%omgo 1@&)-1ggo-m} group
under multiplication of matrices.
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SECTION -C

(i) Answer 10 questions.
(ii) Question 70 is compulsory and choose any 9 quegtions from the remaining

(iif) Each question carries 10 marks.

Solve the following by using determinant method. 10" 10=100
X+y+2z =6 ; 3X+y-2z=2 ; 4x+2y+z=8

. -1 y-1 z+1 -4 +1. . .
Show that the lines X 3 - y_ 1 - Z 0 and X 5 = % = 3 intersect and hence find the point of

intersection.
Find the vector and cartesian equation of the plane through the point

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

xt1l y+2 z+3
2 -1 3

X-2 y+1 z+2
and 1 =5 =3

If a and b are the roots of the equation ¥ - 2px + (p2 + q2) =0and
__4 (y+a)"- (y+b)" _ .1 sinng
tang= y+p show that - b = sin"g
A comet is moving in a parabolic orbit around the sun which is at the focus of a parabola. When the comet

is 80 million kms from the sun, the line segment from the sun to the comet makes an angle of% radians

with the axis of the orbit. find (i) the equation of the comet’s orbit (ii) how close does the comet come
nearer to the sun? (Take the orbit as open rightward).

Find the eccentricity, centre, foci, vertices of the ellipse 25x° + 9y2 - 50x + 36y- 164=0

A car Alis travelling from west at 50 km/hr. towards East and car B is travelling towards north at 60 km/hr.
Both are headed for the intersection of the two roads. At what rate are the cars approaching each other
when car Ais 0.3 kilometers and car B is 0.4 kilometers from the intersection?

A poster is to have an area of 180 cm? with 1 cm margins at the bottom and sides and a 2 cm margin at the
top. What dimensions will give the largest printed area?

Trace the following curve : y= X
Find the area between the curves y = 2 - - 2, x-axis and the lines x=- 2 and x = 4
Derive the formula for the volume of a right circular cone with radius ‘r’ and height ‘h’.

Solve : (1 + €Mydx+ €¥(1 - xly) dy =0 given thaty = 1, where x = 0

Show that the set G of all rational numbers except - 1 forms an abelian group with respect to the operation
*givenbya*b=a+b+abforalla bl G.



(69) Find the Mean and Variance for the following probability density function

,if x>0
,otherwise

T xe X
f(x) =1
® 70
(70) (a) The rate at which the population of a city increases at any time is proportional to the population at that
time. If there were 1,30,000 people in the city in 1960 and 1,60,000 in 1990 what population may be
anticipated in 2020.

(OR)

(b) A satellite is travelling around the earth in an elliptical orbit having the earth at a focus and of
eccentricity 1/2 . The shortest distance that the satellite gets to the earth is 400 kms. Find the longest
distance that the satellite gets from the earth.



