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SECOND YEAR HIGHER SECONDARY
SECOND TERMINAL EXAMINATION, DECEMBER-1024

Part = 11 Time : 2 Hours

MATHEMATICS (SCIENCE) Cool-off time : 15 Minutes

Maximum ; 60 scores

~

General Instructions o Candidares :
e There is a *Cool-off time’ of 15 minutes in addition to (he Writing time.
#  Use the ‘Cool-off ime' to get familiar wilh questicns and to plan your answers.
» Read questions carefully before answering.

« Read the instructions carefully.
o Calculations, figures and graphs should be shown in the answer sheet itsell.

¢ Malayalam version of the questions is also provided.

¢ Give equations wherever necessary.

s  Electronic devices except non-programmable calculators are not allowed in the
Examination Hall,
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Answer any 6 questlons from | to 8. Each carries 3 scores. (6x3=18)

.  Consideraset A= (1,2, 3).

(i) The relation R = {(2, 3)} on A is (1
(a}  reflexive only (b} symmetric only
(¢)  transitive only (d) equivalence relation

(ii) Consider a relation R = [(1, 2), (2, 3}} on A.

Add a minimum number of ordered pairs so that the enlarged relation is an

equivalence relation. (2)
2.  {i) The principal valuc range of f{x) = tan~'x. ()
s o
i (252 ® (0.7
iy |[SRT) @ (0, n
J ! 7 1 1'1 ) +
{it} For the principal value range, evaluate (2)

cot (-1} + cosec! (— u.E] + see1(2)

3. (i) IfA and B are symmeiric matrices of same order, then AB — BA is (n
{a) Symmeinc matrix (b) Skew symmetric matrix
{c) Idemtity matrix (d) Zero matrix
(ii) For what value of x
1 2 0[]0
[1z1]|2 o 1[{2/=07 (2)
1 0 2||x
4.  Find the intervals in which x) =sinx-cosx, 0 x<nis (3)

(i} stricily increasing

(ii) stricily decreasing
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5. Find the inlegrals :

(i)
(ii)
6. (1}
(i)
I ()
(ii)
8 (i}
()
SY-227

J‘mst sin x i, (1)
cosx+sinx
j etz (2)
X" —-b6x+]3
Write the order and degree of the differential equation : (1)
= +[li'l +xy=0
Solve the differential equation ; (2)
dy 1+ }'z
de  J4p?
If *8" is the angle between any two vectors a & E and |3 - Er =|a x I-::L then 6
is . (1)
Find |2 - b| il two vectors a and H such thar |i'| =2 JE| =3and o . E =4 (2)
The Cartesian equation of a line is s 0 = -5
; 4 7 3
Write its vector equation. (1)
Find the angle between the lines
e A A A
r=3i+j-2%+ii-T-2k&
F=2i-J-sk+uai-s]-ab
(2)



Answer any 6 questions from 9 to 16. Ench carries 4 scores, {6 x4 =24

9. (i} Which of the following is nol a continuous function 7 {1)

@ x| i [ x]

(e} logx (d) —I.:r'aﬂl]
x

(i) Ifx =afcos B + 6 sin 8) and y = a(sin O - 8 cos ), find %E {3)

10. A rectangular sheet of tin 45 cm by 24 ¢m is to be made into a box without top by
cunting ofT square from each comer and folding up the Naps. What should be the side of

the square to be cut off so thal the volume of the box is maximum ? (4)
11, Evaluate:
nn2
(i} f sin’ xdx (1)
-2
2
) 12 -x)ax )
=
12. (i) Ares of the region bounded by y? = 4x, y-axis and the line y =3 is (1)
9
(&) 2 (b) 3
9
€} 4 (d) 9
e . 2 oy ;
(i) Find the area of the region bounded by 7 + g = l.using integration, (3
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13

14

15,

16.

17.

Solve the difTerential equation riydx — (x) + y' )dy = 0. (4)

Solve the differential equation : (4)

(x%+ I]%*lrym,‘r” +4

Ifi + ? +5,27+ SjL, 31+ 2? -3k andi- ﬁi -k are the position vectors of paints A, B,

C and D respectively, then find the angle between AB and CD. Deduce that AB and

CD are collinear. (4)
Find the shortest distance berween the lines (4
.v:+l_'-'*l_z+l :t_-J':r—ﬁ_z-T

7 -6 ] | ~ i
Answer any 3 questions from 17 to 20. Each carries § scores. " (Bxb=18)
Check the consistency of system of equations and solve using matrix method : (6)
r+y+zm=fg
y+3z=11
r—dy+z=0
(i) The function ix)=x+cosxis - )

(2)  always increasing
(b)  always decreasing
(c)  increasing for ceniain range of x

(d)  neither increasing nor decreasing
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(i) The radius of an air bubble is increasing at the rate of -;-cmfsa:c. At whal rate is

the volume of the bubble inereasing when the radius is | ¢m 2 (2)
(1) Find the local maxima and local minima of the function Me)=—x) « 120 + 8,

re (-3 3) (3)

19, Find the integrals:

I-sinx
(1
) f#-:r.;.w o h
e {_1.' Hl
i :
iy [ £ ®

(ki) j Sx+3 3
:: +4x+l{l

20. (i) Consider the points A(1, 2, =3) and B(~1, =2, 1). Find & unit vector in the direction

of AB. (2)

(i) lf:-ﬁ-T-JEHndE-?—JT—SE.thmshc-wthu?+Emd'.'_Fm
perpendicular, (2)

(iii) Find the arca of the parallelogram whose adjacent sides are determined by the

vecosa=1-§ +Kend b =20 -7+ £ @
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