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(Code No.: SY 19)

HIGHER SECONDARY
FIRST TERMINAL SECOND YEAR EXAMINATION -2018-2019
MATHEMATICS (SCIENCE)
Maximum : 80 scores

Time : 22 Hours
HSE 11 Cool off time : 15 minutes

- ~
General Instructions to Candidates:

o Thereis a ‘Cool off time’ of 15 minutes in addition to the writing time.

e Use the ‘Cool off time’ to get familiar with questions and to plan your answers.
e Read the instructions carefully.

*  Read questions carefully before answering.

e Calculations, figures and graphs should be shown in the answer sheet itself

e Malayalam version of the questions is also provided.

*  Give equations wherever necessary.

*  Electronic devices except non-programmable calculators are not allowed in the examination hall..
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Answer any six from questions 1 to 7. Each question carries 3 score
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i+J)?
1. Construct a 3 x 2 matrix 4= [a, ] whose elements are given by a, = ( 2J) 3)
i+j5j7 u
A= [a,-,-] ,a,,= > @G0 0o A opm 3 x 2 e2(slem mldLlenis. 3)

2. Show that the relation R on Z defined by R = { (4, b) : | a- b | is even } is an equivalence
relation. 3)

R o almio Z caienges R={(a, b) : |a-b| 6863 DESMWeY } M Mo 8G3 D& {aeIdm
IMW2IAIMM3 HOSIOH636:. 3)
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1 3 2 5 -1
Ifda=,2 3 0|, B=|6 2
521 7 4
Find AB.
(a) Find {3 2
(b) If we change the secondrow of A as, 4 = |4 —6 0|, write AB.

52 1
1 3 2 5 -1
A={2—3 O]B={—6 2}@@@3@3
5 -2 1 7 4

(a) AB &6Mm®eand. r 3 9

(b) A wies RERIZOOM QI MINY IeMIo ilwo 2dGlIM, A =

521

(a) Which of the following function is represented by the graph given below?
a) sin | x| b) |sin x| c) cos | x| b) |cos x|

-in -3mi2 - ETE [i P F] 7 /2 2 5m|i2

(b) Discuss the continuity of the above function

(c) Discuss the differentiability of the above function

(@) olouieal el @IOY HSISZONEEIM PO oBEBOOMWIET MVallellonzmar?
a) sin | x | b) |sin x | c) cos | x| b) |cos x|

(b) aponomlong eslmgald oidsl 613

(c) aposovlen) uleanaomeymialdl 20 62IQI6

2 35
Considerthematrix 4 = |6 (0 4

1 5 -7
(a) Find |4 |

(b) Find [adj(4)]
(c) Write the value of {24 |

A= F (3) i} A O2(SI&M al@O6TIL0S:.
1 5 -7

(a) |4| &mMmeeIsn3e:.

(b) |adi(A4)| SMENIOH3G.

(c) |24 | wes aflel ad9ImIS:.

4 -6 0:|,AB aN9MIS.
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6. (a) Draw a rough sketch of the graph of the function ' : R — R, f(x) = x|x | . Q)
(b) Is f(x) one-one? why? m
(¢) Is f(x) onto? why? (1)
@ f:R— R f(x) = x|x]| a0 BHOTION nBOERR (O RN (1)
(b) f(x) 863 QET- A aBHBAEEMI? oDIWIOSIENE? )
(©) f(x) 8@} BIMS3 aPHBAIEEMI? aDINIOSIENE? ')

7. Iffunction f: R — R begivenby f(x)=x*+2and g : R— R be given by

g(x)=2x+3. Find fog and go f 3
7, g «0m aposen®d Onde f: R =R, fx)=x’+2 8 g : R— R,
g(x)=2x+3 9 W f 0 g W g o f Qo HEBIalSlEne. 3

8 23O 17 UIHEWIGS C2R)MREITE ABOMBIEI0 8 PFPETIM] 2(Me QOMEOAGIMIH. BICR) ¢al)OmIMmge 4 23006 arflme.

. Ifthe function f : N — R be defined by f(x) =4x2+ 12x + 15. Show that /' : N— S
where S is the range of f is invertible. Find f~'(x) )
f: N>R o9gma@&Bo f(x) =4x2+12x + 15 o3 mdualeansgldlenims. S apmoY
£ oaj coenl @R@IT f : N— S 663 Dmewdsienid aPS&B20MM OglWens. [ (x)
S6MBIailS|oNH. (4)

1 -2
2
9. If A and B are two matrices givenby 4 = B 2 ﬂ B = {3 2}
(a) Find AB 2 -1 (1)
(b) Find B! and A4' 1)

(c) Verify that (4B)! = B'A! ()

1 -2
A, B opam e6 2(slomied aais3omclenymy 4 = B 2 ﬂ B = {3 2}

2 =
(a) AB ©6m3allSlens. 2 -l 1)
(b) B! 9o A' &6MB3alSienis. 1)
(¢) (4B)! = B'A' @pesmm] 6OgWle036. )

10. (a) Find area of the triangle ABC shown in figure using determinants (2)

Answer any eight from questions 8 to 17. Each question carries 4 score
|
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(b) Find the value of k if D(k,6) is a point such that triangle ABD has the same area as

that of triangle ABC )
(a) oo oo asisiouldenm (@leaieme. ABC wins aleagal wlgddmagd
9alCWIG 9] BEMONISHIS:. )
(b) (@ledmo ABD 0365 aledigal (Ollesieme ABC ©30s aleE8m] M3ey20&300il238s
6@} snimgaem D(k,6) p&od k ©36s aflel @6maillslenie. )
11. Express the given matrix as the sum of a symmetric and a skew symmetric matrix 4)

3 -1 2
A= |1 2 3
1 3 -2

™69 o&Is3mAeNRM aaglemlen ez MleaEle eaSlsminmwo mey3 Mleasle,

aagle oo M3SWIT o OIMIG. 4)
3 -1 2
A=11 23
1 3 -2
kcosx ifx # %
12. Consider the function f(x) ={ m-2x " - Find the value of k so that f(x)
3 x =
is continuous at x = 5 “4)
kcosx ifx # %
fx) =4 m-2x " o oD a@&Bo alGIOEMONS. x =T oMM enfimgail@d f(x)
L3 nX T
M350 9 QI8 B&B2SI0 Al k ©30S ailat HEBZalSIeni. 4)
13. (a) Thevalueof tan™ (ZE)=....cccoommmnn )
(b) Prove that 2 tan™ (3)+tan™ ()= tan™ 35) 3)
G R Rl C TR TR — (1)
(b) 2tan" (1)+tan ()= tan" ;) @weenm eogulene. 3)

14. (a) Show that the matnx 4 = I:? 3:‘ satisfies the matrix equation 42— 44 +1=0
where [ is a 2 x 2 identity matrix and O is the 2 x 2 zero matrix. @)

(b) Using the above equation, find 4 )

(a) 4= B ;} o0 02ElEM 4% — 44 + =0 oM HASIST MWAAUISJo a0elengmg ofom

o0g01eme. (I 8032 x 2 0.pwidl saElemge O 683 2 x 2 miend e(SlH Mo GRYSIMI.) (2)

(b) €2 MAWS o DaleWINg] A &ERIaNSIENE. )
15. (a) If 1xS )26 = ‘ 168 é ‘,then the value of x is (1)
a) 6 b) 6 c)—6 d)0
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WM——;
1 a bc
(b) Provethat |1 b ca|= (a-b)(b—c)(c—a) (3)
1 ¢ ab
x 2 6 2
(a) 18 x| = ‘18 6 , @RI X 6af allel D9IOS (0
a) 6 b) 6 c)—6 d)o
1 a bc
b) |1 b cal=(a—b)(b—c)(c—a) «HM3 6OEIWEH3H. 3)
1 ¢ ab
16. Find X and Y if X 437 = 2 3 (4)
4 0
| 22
srear= | 272)
2 3
2X+3Y = [4 0:|
1y @I X 60 ¥ ©3Hs030 Qiler &6M3S. 4
3X+2Y = [_1 5}
17. Find the inverse of 4= [ _{‘ —jlzw by row transformation )

A= B j :| oM a2Slemlen Dmemuym €n (SABMEanI0ea2id 9a1ewInlyl &mIaillslenid. (4)

Answer any five from questions 18 to 24. Each question carries 6 score
18 2}l 24 OEWIES ¢2)8/6BENE BOOSBI 5 «OFPOTIM] 2)(Me QAMEHALIMIS:. BIERI CalIBETIMIo 6 230L6) allo.

18. Solve the following system of linear equations using matrix method (6)
x—-y+tz=4
2x+y-3z=0

x+y+tz=2
0269 6&ISFOTEIEHIM HA(SIS T MAUIS)EBBINS al@la0IGo HRSIGM RIOYITE &emis.  (6)

x-y+tz=4
2x+y-3z=0
x+y+z =2
19. (@) sin(sin™ x+cos™ X )= ..ocooiiiiriiiiinns (1)
(b) Find the value of sin™! (sin 3F) @
(c) sin(tan'x),|x| < lisequalto ......c..ccoccrunnene. (1)
) e, b) — L ¢) —— L d —F
. V(1 -x?) : V(1 -x7%) L (1+x?) ) V(1 +x?)
(d) Prove that 2sin (3) = tan™' (3} (2)
(@) sin(sin' x+costx) = iiiniininenn, ()
(b) sin! (sin ) aef alle eMmelslenis ' )
(c) sin(tan'x),|x| < 1 0§ allat ....coeereeeccnie (1)
) ——Ee b)) o) —— ) ——F
V(1 -x%) V(1 -x?) V(1 +x?) V(1 +x?)
@) 2sin ()= tan (Z) eeeenar ooglulen; o )
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20. (a) The value of cos™ \_2\5) IS tiiirrrrrrrr e e (1)
\
.
(b) Write the function y = cos ™ Llix 2) in its simplest form. 3)
d+x
‘ dy
(¢) Find P if y=cos! (1+v \’ )
3
(a) cos™ (1;—3—) O Al = o (1)
(b) y = cos (lix ) )N oBSBOOD aBQUI0 AIFEIMEFIOUIT YIS (3)
x
dy
(¢) y=rcos™ ((2x ) @WIT —— H6MBIallSIen}s. (2)
\L+x2) dx
ind 2 in the followi
21. Find Iy in the following () | = cos (x?). sin (x%) @)
(b) x*+y?= 100 ()
() v =(logx)*+ x'e* 2
dy
009 al0WIMAIIE — &6MRallSIen)H. (a) ¥ = cos (x?). sin? (x*) 2)
(b)y x>+ =100 2)
(¢) v = (logx)"+ xbe 2)
b .
22. (a) Show that the binary operations on Q given by a # b= % 1s
commutative and associative (2)
(a) Considertheset A= {1,2,3.4, 5]
i. Draw a binary operation table on 4 with 3 as the identity element )
ii. How many binary operations are possible on 4 with 3 as the identity element?
Justify your answer. (2)
ab
(a) axb= > AN OOEUMA BIACOAM (HAMDAU MocWIVM MWGMZ0 alIEHe3MM3
o O OESI0 B S (2)
(@) A=1{1,2,3,4,5} o« 06Mo olGOamIEn3s.
i, A Ol 3 0apG POl @ad3e Al BGI HOEUMO! BIal8NRW AlSle UESNIS. (2)
it. aepaafidl «peleand 3 @eje Qe 4 OO o (® £66nIMNA BIENAM TIWAIS3o?
£206NH2VI0IH.
23. (a) Prove thatcos (5) + Ccos (1—23) = cos™ (%) (3)
(b) Solve tan™' (2x) + tan™ (3x)= (3)
{a) cos (i) + cos™! (—-w) = cos™ ( i) @O HOE W E63H:. 3)
(b) tan"' (2x) + tan! (3x)=7 o0 al@laNdRo BIMIS. (3)
e d}" L _ " t __ .
24. (a) Find = if x = a(_cosH log tan (—2—)), v = asint 3)
. L dy dy
(b) ]f‘t = S1l lx s ShOVV ‘.hat (1 “)C') 'a_,)_(jE - X Ed“ O (3)
(a) x = afcost+logtan($), y = asint @RI —C?% HEMNERIO0JE. 3
J 3
(b) y = sin” x @RI, (1 -x* ~ XTy 0 @RenM 6OSIWenis. 3)
p 3
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