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SECOND YEAR HIGHER SECONDARY
SECOND TERMINAL EXAMINATION, DECEMBER-2023

Part - 11T - Time : 2 Hours

— MATHEMATICS (SCIENCE) Cocl-off time : 15 Minutes

Maximum : 60 scores

(Gﬂ'ﬂ Instractions to Candidates : b

There is 8 ‘Cool-off time” of 15 mimutes in addition to the writing time.
Uume‘cooloﬁnm'mgammﬁqwmnumdwplmmm
Rudtpnsuonscmfunyh:forcmmnng.

Read the instructions carefuily.

Calculations, figures and graphs should be shown in the answer sheet itself.
Malayalam version of the questions is also provided.
Giveeguaﬁnﬁwheuvsmmsny.

Electronic devices except non-programmable calculators are not allowed in the
Examination Hall. ’ ;
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Answer any 6 queations from 1 to 8. Each carries 3 scores. 6x3=1
(a) Aﬁmc&mf:x—»ylsmmifmd.onlyimegeoff- '

M vy © (i)« proper subset of y
Gi) ¢ (iv) x m

(b) Show that the function f: R — Rdefined as f{x) = +? is neither one-one nor onto. (2)

2. (=) The principal value of sin! [715']
M = , ) | 3§

w3 )

A

(i)

4

{b) Find the value of

cos? &) +2 sirr'@) | @

3 (@ CchaZmeau'ixA=[§ij]w§maij-2i-j, W
12 f
® s} §|masn L@

4. Solve the following system of equations using matriy method :
"l .
2x+8y=1

3x+2y=1 @

i
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An edge of a cube is increasing at the rate of 3 cm/sec. How fast is the volume of the
cube increasing when the edge is 10 cm long 7 3

Findfzr sin (2 + 1) dx. ; 3

(a) Write the order and degree of the differential equation

Py &y '

Zrzdx;-3dx+y-0 2

(b) The number of arbitrary constants in the particular solution of a differential
equation of third order are : (I
(a) Find the values of x and y so that the vectors 21 + 3j and xi + yj are equal. )
(b) Find the direction cosines of the vector i+2j + 2k. @)
Auwcrmyﬁqlutiomfro9m16.l‘.achun-iu4seom (6x4=24)
th%f,if(a) 2¢+3y=sinx ®)

|

() y=ei" ¥ ‘ @)

10. (a) Let the function f be continuous in [a, b] and differentiable in (a, b), then which
among the following is true 7
(i) fisincreasing in [a, b]iff'(x) >0
(i)  fisincressing in [a, b]if f'(x) <0
. (iii) fis decreasing in [a, b] if f'(x) >0
(iv) fisdecreasing in (s, b]if f'(x) =0 o1
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(®) Prove that the function fx) = cos x is (i) decreasing in (0, ) and (ii) increasing in

(r, 2x). (
3)
11.  Find the local maximum and local minimum values of the function f given L
fxX)=3*+43-12:2 + 12 &
12 Find [ sinxd. o

13. (a) The area bounded by the curve ¥ = f{x), the lines x = a, x = b and the x-axis is

a { b
® f fix) dx (i) f fix) dr
0 0
a b
Gy [ rode @ [t )
a "’
(b) Find the area of the region bounded by the curves Y2 =x and the linesx=1, x =4
and the x-axis in the first quadrant. (&)
e e e S bty
14. (a) Write the integrating factor of the differential equation g+ Py =Q. (i)
(b) Find the integrating factor of x .%+ 2y=x2(x#0). (1)
(c) Find the general solution of the above differential equation. 5 @
6
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15. 1fs=?-2}+3iands=3§~zj+i,fmd
(a) a-b
(®) the angle between 5 and

(¢) the projection of 3 on b

16. (a) The direction cosines of x-axis are

m
@

m

i)

(b) Find the direction cosines of the Jine passing through the two points (-2, 4, -3)

and (1,2, 3),

Answer any 3 questions from 17 to 20, Each carries 6 scores.

17. (@ Findfﬁd;_ ,

2
x dr
®) E"““‘“"j(ﬁ )x+2)
1

_dy x+y. ;
18, (a) Show that the differential equation a‘} = —;1 is homogeneous.

(b) Solve the differential equation in part (a).

19. (a) Whichamong the following is correct ? :

@ ixi=l
i) j'xT=E (iv) ixk=]j
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) Ka=i+j+kandb=T+2]+3F find
() a+benda-bHand; @

(ii) @ unit vector perpendicular to both & + b and & - B, @

20. () Find the vector equation for the line passing through the points (-1, 0, 2) and
(3,4,6). @

() Find the shortest distance between the line in part (a) and the line

T=i+j+uQi-j+K. “
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