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INSTRUCTION

“Number™
Higher Secondary Half Yearly Examination 2017-18
Time Allowed : 3 Hours) MATHEMATICS IMax. Marks : 200

1.Check the question paper for fairness of printing. If there is any lack of
fairness, inform the Hall Supervisor immediately.
Part - A

Note: (i)  Answer All the questions. 40x1-40
(i)  Choose the correct answer and write the option code & the corresponding answer.
A -l 0
I 1fthe rank of the matrix | 0 A -1 | is2.then Ais
-1 0 A
(a) 1 (b 3 (c) 3 (d)y  any real number
201 Tis the unit matrix of order n.owhere K« 0'is a constant. then adj(k 1) is :
(@) k" (adjl) (b) K adj 1 (¢) Kk¥(adjl) (d)y  k"'(adj1)
3. Inasystem of 3 linear non homogencous equation with three unknowns. if A 0. and A . 0. A #0and A, 0
then the system has »
(a) unique solution (b) two solutions (¢) infinitely many solutions (d) no solution
4. Which of'the following statement is correct regarding homogeneous system ?
(a) always inconsistent (b) hasonly trivial solution  (¢) has only non trivial solutions
(d)_has only trivial solution only if rank of the coefficient matrixis equal to the number of unknowns
- > D —» — = > - —> .
S fa+b+c>dlal . bl il Sithen the angle between 2and Bis
(a) = (b) i (¢) ‘:_n (d) =
6 D LR T T G 2
6. The area of the parallelogram having a diagonal 3i+j -kandaside i-3]j+4kis
() 1033~ (b) 630 (©) 2 V30 (& 3330

. e P e T S LD
7. Ifthe magnitude of moment about the point | + K of a force i a j- k actingthrough the point i1 j is V8 then the
value ofais

(a) 1 (b) 2 () 3 (d) 4
8. _Ihe eguation of the plane passing through the point (2, 1, -1) and the line of intersection of the planes
£ (i3] K) =0 r(+2K)= 0s :
(a) x+dyv-z=0 (b) xi9y+11z=0 (¢) 2xty-z4+5=0 (d)  2x-ytz=0
9. The following two lines are '\2_ ! -\T-I— Ii and %" )%;TI Z—él
(a) parallel (t_wlin_tsching _,(Sl _s)l‘iew (d) perpendicular
10. The angle bcix\_;:en the line ¥ 21 th and thc_]glanc r.an=qis connecte_(l by the relation N
d.n . _b. N ¢ . B A
(a) cosO e (b) coso0 m (c) sinQ~= B (d) sino m
11. Ifa=3+iand z =2-3ithen the points on the Argand diagram representing az, 3az, -az are
(a) Verticesofarightangled triangle (b) Vertices of an equilateral triangle
(¢) Vertices ofan isosceles triangle _ (d) Collinear
12. Ifa cosa-i sina. bcosB-i sinB3.¢c cosy-i sinythen (ac>-b?)/abe is
(a) cos2(a-Bry)tisin2(a-Bry)  (b)-2cosa-Bty)(c)-2i sin(a-B Fy) (d) 2 cos(a-Bty)
13. 1f ll +' L js aroot of the equation ax? + bx + 1 0 where a. b. are real then (a.b) is
+1
(a) (1.1) (by (I.-1) _ (c) (f).l) (d)(1.0)
14, If z,and z, are any two complex numbers then which one of the following is false ?
(a) Re(z,tz,)"Re(z))Re(z) (b) Im(z,12,)=Im (z,)1Im (z,)
(c) arg(z, 'z, arg(z)targ(z)) 3 (d) |z2,2,] |z,||z) ‘
15. The angle between the two tangents drawn from the punn(-4.4) to y=16x is
(a) 45" (b)y 30 (c) 60° (d) 90"
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(@) concave upward for x> 0

'(a) L1 (b) 1.2 ) 2.1.

tricity is 2.
The difference between the focal distances of any pomt onthe hyperb0|a ET - .Y. =1is24and the eccentricity
2. Then the equation of the hyperbola is

2
- xZ _LZ _ . X _ y = ]
@ 7 - ;= O greEr !l @R TyV‘ @ 3T
The normal fo the rectangular hyperbola xy = 9al{6,-§—]meets the curve again at
; _ 3

) [2-24] ® [, —;—] O 24 @ Z E‘]

’ 2 A
The locus of the foot of perpendicular from the foucs on any tangent to the ellipse,~— 2+ -—gz =1is
(a) A2 yZ_ a2-b? (b) X2 FyZ_ a (C) xZ_l y24._ a2+b2 (d) x =0

t
A spherical snow ball is melting in such a way that its volume is decreasing at a rate of | cm¥/min. The rate a
which the diameter is decreasing when the diameter is 10 cms, is

. _2 .
a) “30 T,tcm/mm b #{ cm/min (c) -1 (d) LT cm/min

. Ifthe volume of an expanding cube is increasing at the rate of 4 cm’/sec then the lateof change of surfaCC area

when the volume of the cube is 8 cubic cm is

(a) 8cm?/sec (b) 16 cm?/sec © (c) 2cm¥sec (d) 4cm?/sec
The curve y=-e™ is

(b) concave downward for x>0

() everywhere concave downward
(x)> as x—> Xy at (x , yl) Then y=f(x) has a :

(©) everywhere concave upward
A continuous graph y = f(x) is such that f'
(a) vertical tangent y =x, ' b) honzontal tangent x = x

(c) vertical tangent x=x (d) horizontal tangenty = Y1
The percentage error in the 11 root of the number 28 is approximately

_times the bercentage
errorin 28.
1 1 _ :
a) 58 () T - © 1. o . (d) 28

Ifu=1{x, y) then with usual notationsu_=u__if _ _ o

(@) uis contm?ous ~(®) uis contmuous (c) u iscontinuous  (d) u, u,u_are continuous
" The Value of sin x )dx is o

-n/2 +'cos x

(@ o0 (b) 2 (o) looz : (d) logd -

The volume generated by rotating the triangle with vertices (0, 0) 3,0 and (3, 3) about x-axis is

(@) 18 » (b) 2= () 36n d) 9=

The curved surface area of a shhere of radius 5, intercepted between two parallel planes of distance 2 and.4
from the centre is _

24a) 20w (b) 40 no ) 10 = (d) 30 =«

ﬁ[t‘(x)d\—olf g S

(@) f(2a-x)=f(x) (b) f2a-x)=-f(x) ©) f)=f(x) (d) f(-x)=f(x)

The integrating factor —=— dy + 1 y= 2 is :

dx X logx x2 : :

(@ e (b) logx ©) I . (d) o

The differential equation formed by eliminatmgA and B from the relation y = ¢*[A cos x + B sin x]is:

(@) y"+y’=0 (b) y” sy =0 ©) y- 2y +2y=0 d) y»- -2y’ 2y=0

If '(x) =+xand f(1)=2then f(x) is

a) - —(x VX +2) ® -5 > (x VX +2) ) = (xwl— +2) ) % X (VK +2)

The order and degree of the dlﬁ'erentlal equation y'+(y")? —(x+y")2 are

)2,2 G2/ Mat /2



The conditional statement p— qisequivalentto:

g @ Pva b pv(~q (© (~p.vq (& pag
34. With usual notations, in the multi plicative group of cube root ofunity, the order of ?is
(a) 4 e (b) 3 (c) 2 d) 1
35. Intheset of integers under the operation * defined by a#b -a+b-1. the identity element is
(@ 0 ) 1 (c) a (db
30. +isabinary operationon :
(@ N | ® R (©) Z (d)C-{0}
37. Which of the following are correct ?
() E@X+by=aEX)+b - (i) p,=p,~(n,) (iii) p,=Variance. (iv) Var (aX-+b)=a? VarX
(@) al (b) (). (i), (i) only (c) (i), (iii) only (d) (i).(iv)only
38. Variance of'a random variable X is 4. Its mean is 2. then E(X?) is
@ 2 ® 4 © 6 d 8 |
39.  Ifarandom variable X follows a poison distribution such thatE(X?)=30 then the variance of'the distribution is -
(@ 6 ®) 5 -~ (©) 30 (d)25
10. The marks secured by 400 students in a mathematics test were normally distributed with mean 65. If 120
~ students got more marks above 85, the number of students securing marks between 45 and 65 is
(a) 120 (b) 20 () 80 - (d) 160
! ’ ' Part- B .
Note : (i) Answer any 10 questions. ' 10x6=60
(i) Question No. 55 is compulsory and choose any 9 questions from the remaining.
a1 18A=[" 2] andB=[% ~!]then verify that (AB)" = B A*
. [] .]] an [| thenverlfyt at (AB)
12, Examine the consistency of the system x-+y+z=7; x+2y+3z=18; y+2z=6, by rank method. If it is consistent
then solve the system. ' ‘
: > > - S>> g
43.  Find the meeting point of the line r = (2i+j-3k) +t (2i-j- k) and theplane x-2y+3z+7=0.
M. (i) If;). T;= 0, ? B)= 0, ;) -c> = and?;& 0 then show that 5), _b) and —c)ére coplanar.

47.

48.
49.
50.

SlL.
52.

| i = S N I - -
(i) Find the angle between the liner= (2] -K)+p (2] + 2k) and the plane t. (31 - 2]+ 6k) - 0.
‘ 2=kl
_ z,| |z o
Prove that, the points representing the complex numbers 10+8i,-2+4i,-11+31 i on the argand plane form a right
angled triangle. g

For any two complex numbers z , z, # 0 Prove , and'arg 4\ = arg (z,) -arg (z,)

lim sin{z—)
(i) Evaluate: X
X = ®

I
ax
(i) Verify Roll’s theorem for the function f(x)=|x - 1,0<x<2 -
Prove that the function f(x) = tanx + cot x is not monotonic in the interval (0,x/2)

Find the approximate value of ¥36.1 to two decimal places using differential.
Solve the differential equation (D*+2D+1 )y=x2+2x+1. .

Show that~ (p A q) = (~p) v (~q)
State and prove cancellation on groups.

Marks is an aptitude test given to 800 students of a school was found to be normall y distributed. 10% of'the

- students scored below 40 marks and 10% of the students scored above 90 marks. Find the number of students

scored between 40 and 90.
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54,

55.

Note : (i) Answer any 10 questions.
56.

57.

8.

60.

ol.

62.

67.
68.

69.

- printed material on the poster i

o . jation of ¢
(i) Ifonanaverage | ship out of 10 do not arrive safely to ports, find the mean and standard devi
ships returning safely out of a total of 500 ships. ‘ I
. L . .  1ces abilit
(i)  Ifthe probability of'a defective fuse from a manufacturing unit is2% in a box of 200 fuses find the prob | Y
that more than 3 fuses are defective. [e*=0.0183) ol atthe
(a) The tangent at any point of the rectangular hyperbola xy-c?makes interceptsa, b and the normal a '
point makes intercepts p. q on the axes. Prove that ap+bq 0. (OR)
(b) Evaluate: [ sin' x cos? x dx. '
0 Part - C :
‘ 10x10=100
(ii) Question No. 70 is compulsery and choose any 9 questions from the remaining.

A bag contains 3 types of coins namely Z1. 22 and #5. There are 30 coins amounting to 2100 in total. Find
the number of coins in each category

- SR > > R T AR J i s T S SR ¢
Verify (ax®)x (¢xd)=[a b d]e-[a B ldfora 1D 52 3 RC 2] jrked i 2k
. ) -2 z-1 ;
Find the vector and CArtesian equation fo the plane containing the line x_)" > 3 33 and parallel
othe line 231 = Yoo 2
' ' ' . +o )" - } n
Ifa and B are the roots of the equation X-2px +(p*+q*) = 0 and tan 0 —_9_ show that (%)_
a1 SiNNO
q sin"©

Assume that water issuing from the end of a horizontal pipe, 7.5 m above the ground, describes a parabolic

path. The vertex of the parabolic path is at the end of the pipe. At-a position 2.5 m below the line of the pipe,

the flow of water has curved outward 3 m beyond the vertical line through the end of the pipe. How far
beyond this vertical line will the water strike the ground?

The orbit of the planet mercury around the sun is in elliptical shape with sun at a focus. The semi major axis is
of length 36 million miles and the eccentrigityof the orbit is 0.206. Find (i) how close the mercury gets to sun ?
(i) the greatest possible distance between mercury and sun.

Find the equation of the director circle of the hyperbola if ;

. ) N
() The centre of the hyperbola is same as the centre of the ellipse - x-D* | (ytly?

- |

9 16

. . ... 5

(i) The length of the latus rectum is %and the eccentricity —
2 4

(i) The equation of'the conjugate axis is x|

Show that the equation of the normal to the curve x

~a¢0s%0, y=asin’0, at 0 is x C0S0-y
The top and bottom margins of

a poster are each 6 cms and the side margins are ¢

s fixed at 384 cm? . find the dimension of the post

34,3

u = tan’ [x_iy] Prove that x ou +y Qu. sin2u,
X-y ax dy -

generated by revolving the cycloid x=a(t+sint)

sSin0 -acos20.
ach4.cms. [fthe area of the
er with the siallegt area.

Find the surface area of the solid

y=a(1+cost i
base (x-axis). ( ) about its

Find the common area enclosed by the parabolas 4y*=9x and 3x*-16y.
A cup of coffee at temperature 100°C js placed

: ina room whose temperature is 15°Cand it ¢
5 minutes. Find its temperature after a fi

irther interval of 5 minutes.
Anurn contains 4 white and 3 red balls. Find the
one by one from the urn. (i) with replacement

ools to 60°C in

probability distribution of number ofted balls in three dray
. dws

(i1) without replacement
(@) Find the cubic polynomial in x which attains its maximum value 4 and minimun value () at
. Tespectively. (Or) X -land |
(b)* Show that the set M of complex numbers Z with the condition |z]=1 forms g group with
operation of multiplication of complex numbers, - fespect to the
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