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SECOND YEAR HIGHER SECONDARY MODEL EXAMINATION, 
FEBRUARY 2019 

Part- III 
MATHEMATICS (SCIENCE) 

Maximum : 80 Scores 

General Instruction!!,· to Candidates: 

Time: 2½ Hours 

Cool-off Time: 15 Minutes 

• There is a 'Cool o_ff time' of 15 minutes in addition to the writing time of 2½ hrs. 

• You are not allowed to write your answers nor to discuss anything with others during 
the 'cool o_ff time '. 

• Use the 'Cool off time' to get familiar with questions and to plan your answers. 

• Read questions care.fitl~v before an.rn•ering. 

• All questions are compulsory and only internal choice is allowed. 

• When you select a question, all the sub-questions must be answeredfrom the same 
question itself. 

• Calculations.figures and graphs should be shown in the answer sheet itself. 

• 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. 

nJIBJotlano1•c.i6M>d@I &>n.JOaDAm1i6~(jCJHmc.i6 : 

• mlro~~s 2 ½ m6TTS1«96'),«> crum(l)Jcm51m ~06)1ll 15 a!lml§' 'efhlUO 630nrl' 6)6)S0' ~6T'l'3o<Jlllc6lc96)6o. 

• ~"O crum<DJcmi' <J..!l.JOBj611l3ciociK'> ~<m>mo ng)'i6Cll)o<Jmo, m~rum6mo<llll ~CJl>(l)Jo.flmlm<DJo 
ms<m>oamo n.Josl~ . 

• ~(ffl)(t)611l3cio n@'i6Cll)6cmanlm ~mr (J..!l.J0'3j611l3cio ~(3.1.)0~«>().Jo ruo<Jlflc96)6TT)o. 

• ~o <J..!l.J0'3j611l3cioc96')6o ~<m>mo n@'i6Cll)6TT)o. 

• 631t>6 C..!lJ013JmmJ© ~<ffl>Cl)6)0llf6Cll)Ocm 6)Cll)lt>6)6TUffiS6<m>6 efh"916'11!m0Clrn ~n.J<J..!lJOl3J611l3mo <U0<JCII) 
a..!l.Jo'3jmcru<6larn mlcm Cll)6)cm 6)Cll)Cl)6)6TUffis6ac96')6TliCll)o6m. 

• efh6TT)ciK'> efh'3e1Jefhcio, .!l.11tCll)611l3cio, tcno~dbcio, Cl(j)nnlru ~<m>ct><Jn.J<J:jolarn Cll)6)CTn ~6Tlio<Jll1<6lc96)6TT)o 

• (J..!l.J0'3j611l3cio llleJ<DJO~cm51eJ6o marndhlwl§!ms" 

• ~ru~j~ auoeicmi' crumruOdbj611l3cio 6)dbOS6«96')6mo. 

• Ctn.Jotcno~efhcio 6)..!l.J~omoefho<m> efhOClrnc96)6<JeiA06efhcio 63"916)efh<DJ~ 63ct>6 ~eiat~omSlc:e;' 

~n.Jefhct>6mru6o n.Jailc&mOnOO~llrn ~n.JQ<DJOc.dlc96)6C1J:>cm n.JOslgJ. 
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Score Score 

Answer any 6 from questions 1 to 7. 1 ~and 7 OJ6lma»Jii CLQ.l:>aJRB@ml ~euo 
Each question carries 3 score. (6x3=18) 6 Cl(j)6J1J<m>1mA t<Dmm6ldl'9Am>Ace,, e:>CBm:> 

1. a) Show that the function f: N ➔ N 
defined as f (n) = 3n + 2 is one-one 
but not onto. (2) 

b) Write an example for a function 
defined on N which is onto but not 
one-one. (1) 

2. Find the equation of the tangent to the 

curve y = x2 - 3x + 3 at the point 

(3, 3). 

3. Form the differential equation of 

the family of straight lines having 

y-intercept 3. 

4. Using properties of determinants show 

that 
1 a be 

1 b ca = ( a - b )(b - c )( c - a) 

I c ab 

where a, b, c are arbitrary constants. 

CI.QJ:>aJ<milmJo 3 GI"? nJlano. ( 6x3= 18) 

1. a) f: N ➔ N, f(n) = 3n + 2 O(j)Cln 

n!loron!M<ib OJ6Y'ID-OJ6Y'ID <tf@>6)6mcm6o 

6306Y'IDS6 Clf@~ O(j)Cln6o 6)®~cnSl<006c&.>. (2) 

Clf@~O~ 63(1)6 6306Y'IDS6 nllo~m 

~'30n0(1)6TT)o n(j)l:96m>6c&.>. 

2. y = x2 
- 3x + 3 O(j)Cln OJlc£bCimSSl6)eJ 

(1) 

( 3 , 3) n(j)Cln mfk136nJl6)eJ 6)®::>s6rumw66)s 

m>lllOJOcB:iJo cB:i6rS6n.Ils}ce6)6cB:i. 

3. y-~~ro6)m>n1A 3 m@)w rumc&.>~6)s 

ru5ln!lOCYOo!MJcdr> gQ<8dh~cro m~nJlca,c6Jce6)6cB:,, 

I a be 

I b ca = ( a - b )(b - c )( c - a) 

I c ab 

O(j)mi' 6)~cnSlce6)6cB:,. 
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If 
2 sin x 

5. Evaluate J----dx. 
0 

sin x +cos x 

Score 

6. A manufacturer has to produce two 

items A and 8. Two machines P and Q 

are needed for this purpose. The time 

required for each item on each machine 

and profit from each item is given in the 

following table. 

Time (in hours) Profit 
ITEM Machine Machine (in Rupees) 

p Q 

A 3 I 600 
B 2 1 400 

Maximum availability of machines 

P and Q per week arc 60 hours and 

50 hours respectively. Formulate a 

Linear Programming Problem to find 

the number of each items to be produced 

to get maximum profit. 

Score 
:r/2 • 

5 I sm x 
• . dx nmcm m1t(J)e116)1 

0 sm x +cos x 

nJl eJ c:9,06TI)Jc9:,, 

6, 63r0& ~~OB~m" A, 8 ng)milrn36'm ro6rti" 

§;QmtSmcJo ~oel<;c!lc&6>6mo. ~mlmoavl P, Q 

~<Trllrn36'm ron Cfl)t(mtSmcJo ~ru~Jmo6T'rl'. 

6300rD0@2m~o ~oel<;c!lc&6>6cmcmlmoavl ooamo 

(ll)l<mo.JJo lC"Wo.Jmcisml~<Jc&6>6lli CTUQl(ll)OJ6o 

63:>amo ~~ mlffi)Jo ei~~cm ~o 

_a,,gruoS C'W~c9:>avl~ 6)c&.,:>s6~r6lc&6>6cm6. 

m>mavo ( m6Trl1Mlin1ai6) eJOllo 
mmo avtcmo avtcmo ( co6ruav1ai6) 

p Q 
A 3 I 600 
B 2 1 400 

~nJ<JalJOcrSlcB6lo~cm crumalJo Cfl)LOOt~mo 60 

m6TTilcB6l6o6o 50 m6TTil'96'Uq~o (tlTP)6Tn n.Jcomoruwl 

eJO(io eJ~dK)O<ro 63:)(J(O:) mm~o ng)l® ng)~O 

rulano ~~Qlffi) c&.,6)6f@~oncaSlm 

«r©.)OJCIOJQlOCW 63(1)6 eflm1CDJro <Xln.J0l(J)Oal1ouf 

a Ln.J06ruo mJo..flc9:,(6lc&6)6c9:,. 
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7. Consider the following graphs of the 

functions f(x), g(x), h(x) and p(x). 
Defined on IR . 

- ' J ' 

j 
. I•• ·- .... ' • 

I 

o• -r- -+-·r-7"- . I 

I I 

I 

' 
4 •• J:,~"'Jv.}( .. :·-·•"· .. 

- i,... 3 - -· ··-.. - ' - , ••• 
I I I 

·t· z - ..... - --!-• -· 

I 
.. ' -·-· .J -· I I 

--~- -~a,-+ ·:1 -.- -

To each statmcnt given in column A, 
choose a matching function from 
column B. 

A 

i) Discontinuous at 2 

ii) Continuous but not 
differentiable at 2 

iii) Rolle's theorem is 
applicable in [O, 4] 

B 

a) f(x) 

b) g(x) 

c) h(x) 

d) p(x) 

1111111111111111111111111111111111 

Score 
7. C1t06lJ!cn,cruo6llJ6iM6>S Cl)6mMn,4g mlif>ruJ1.ll.gJI 

CD1cff)6cm f(x), g(x), h(x), p{x) ne,rrrll 
~6t36'miM6>S lCl)On.0" ~6C'l.J6>S 6>60S6cmSI 

r61~cm6. JR n..1r61cn6Tl'Sl~•· 

3Cx): i 
l ,~-. 

I . I 

-·' ·- 2 ... .. !. '·- . L. ... 
i 

.. , .... ,_ J_ ~- -
: : : : . ----1-L __ -
l 2 3 4 . I 

- --o·t::----l---!--.- -·• 
·l j O I 2 3 4 

<Jc:9>:>~o A mSlm'l> mm'l>c:9>1wlm1cK>6rm 63:><Jm:> 
l o..J cw o ru m i{ 6 o cum m 6 a QlJ o a? J m o QlJ 
n.Ooron!im6c:9>un <Jc:9>:>~o B a»lm'l> mlCJTVio 
asSl©6>6TOTU)S6 6>cm>':96 Cll)l,c:9>, 

A 

i) 2 m'l> ruJlcruc:9>~m~rucru 

ii) 2 m'l> c:9>~m~rucru Clf©>GTT) 

C'l{j)cm:><0'3 ruJlnno<mn!ijmllntg 
cum~ 

B 

a) f(x) 

b) g(x) 

iii) [O, 4] cc'& cmouncru asSIQlJo~6>~ c) h(x) 
mlmt<TWffidbCJn o..JOefl~6>c;8SJcm6 

d) p(x) 
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Score 
Answer any 8 from questions 8 to 17. 
Each question carries 4 score. (8x4=32) 

8. Find the particular solution of the 

differential equation. 

dy sin x + y cos x = sin x + cos x 
dx 

given that y = 2 when x = ; . 

9. Using elementary row operations, find 

the inverse of the matrix. 

A=[: ~]. 

10. Consider the binary operation * on 

IR x IR defined as 

(a, b) * (c, d) = (ac, b + d) 

a) Show that* is commutative (1) 

b) Write the identity element for* (1) 

c) Write the inverse of (2, 2) (1) 

d) Write an element in IR x IR which is 
not invertible under the binary 
operation *· (1) 

Score 

8 Q)JCIS)(lm 17 OJQ(t)(W~ C!.Q.JOO~ ~ 

8 ~v~~~~~ 
4 GI~ nJlcmo. (8x4=32) 

8. .!l..Q,OJ6>S 6)dhOSJcmiSl<61c006cm cuSlnaocib~JClm 

~ a db J~ 6> <VJ nJ ill 31 c006 e.i ill 6> cru o e.i ~~db 

dh6T86nJlsJc006dh. 

dy sin X + y cos X = sin X + cos X, X = 7r 
dx 2 
C!f@)(l))OC!m y = 2 C8lP)cwl<61c0060. 

9. Cl(j)e]~ ~~db~ 
.!l..lc!OJ6>S 6>dhOSJcm'G>1m1cOOJ<m motslfd16><VJ 

~cibaru'icru dh6T86nJlslc006dh. 

A=[~ ~]. 
10. JR X JR 6)e.J * Oij)<m 6)6)6Yl.lmdl 630~cJ0~6>CVJ 

mlillru..ri1mo .!l..Q,OJ6)S 6)dh0s6cmiSl<61c006cm6. 

( a, b) * ( c, d) = ( ac, b + d) 

a) ~ro 6>6>6Yl.lmcil 63o~ao~cib dh!llJ<Z§~n.1' 
C8'@)6>6m<m 6l<m~cwlc006dh. ( 1) 

b) ~ oo6TlJmcil ~a~6>CVJ 6>n(i)CW(@Ai 
Oij)ellm~ Oij)'£'l,®6dh. ( 1) 

(1) 

d) * om cm 6) 6) 6TlJ m o1 tu o ~ a o ~ db 

m-mm6cru<61~, ~cibaru<#cru ~ocmm 63m6 
Oij)eflal~ IR x IR am ml<mJo Oij)',l6Cl5)6dh. 

(1) 
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11. a) If A is any square matrix, show that 
A-A1 is skew symmetric. (1) 

b) Write the following matrix A as the 
sum of a symmetric and a skew 
symmetric matrix 

A=G ~l (3) 

12. a) Write the adjoint of the matrix 

=[5 -3J A 4 2 ' (1) 

b) Solve the following system of 
equations by matrix method. 
Sx-3y=-l 
4x + 2y= 8 (3) 

13. Find the shortest distance between the 
lines whose vector equations are 

r = i + 2] + 31< + A (i- 3j + 2k) and 

r=4i+s]+6k+µ c21+3]+k) 

3 

14. Evaluate J x2 dx as the limit of a sum. 
0 

ll11111111111111111 
Score 

11. a) A~~motSl~~A-A 1 ~ 
~ crolQllSlce;~~~o ng)(Tf) 
6>ani{l a»!cS6l6c&.i. ( I ) 

b) ~(}J6)5 ~c6lcS6'>/,cm A Cl(j)Cln ~ 

~6XY) ~ m5l~ ~fiXP6° ~ ~ 
en.fl c.nt sl c&," m otsl fa 16'>1 av6 o a»6c&.>av ocll11 

~~-

(3) 

12. a) ~ru6'>s 6)c&os6amsSlc6lcS6l6cm motsl~6'>1 

~<vi O{j)~~-

[5 -3] 
A= 4 2 ' 

b) ..!l.l 6 ru 6'> s 6'> c&.i o s 6 aim1 m1 c8'> 6 cm 

cn>al0.l06~6'S n.JC6lnooo,o ~~ 

~~ 
5x-3y =-1 
4x + 2y= 8 

(1) 

(3) 

13. ~~~cm~~ 

~oom,~~ 

r = f + 2] + 3k + l d- JJ + 2k) 

r = 4i + sj + 6k + µ c2f + 3] + k) 

3 

14. J x2 dx n@ffi) il2C'@lCOeD~ nJle.i ®A~J6)S 
0 

ellm~~ 
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Score 

15. f(x) is a polynomial of degree 3. The 
graph of its derivative, f '(x), is given 
in the figure. Analyse the figure and 
answer the following. 

y 

Score 

15. f (x) ng)(TT)(l)') 3-oo ~cml<ml~ 63~ <:n.JO~ 

amom1cwe.io6m. 6)CU>dlaruA1nJ f' (x) 6>~ 

l CJ) o cul" .!l.ll, ru 6> s 6) db o s 6 cOO 6 cm6 . ..a.Jh an o 

m1m1cBl9:fl .. ~r ®06)~ 6)dhOSl,cm>1m1cOOl,CTn 

<:.!l.l0<3Jrn3cibc&6) ~(Oo Clfl)~JClS>Jdh. 

J'C?f.} 

---+-----'~--1-----+--.-+----)o, 

a) Find the intervals in which f (x) is 
strictly increasing or strictly 
decreasing. Justify your answer. (2) 

b) Find the points oflocal maxima and 
local minima of the function f (x). 
Justify your answer. (2) 

16. Consider the vectors a = 2i + j and 
- ""' A A 

b = i -2j + k 

a) Show that a and bare perpendicular 
to each other. (I) 

b) Find a vector c, which is 
perpendicular to both a and b. (1) 

X 

a) f (x) n(i)ffi) o.OoC&!2~ tcwlctleff ~ce;!mR 

<Jrn30 lcwlc:tiefl cuSltce;tmSJ<16'mO caTD)~ITT) 

~6)()Jcd3 ~cJ1s1c006t&. ml6111'3m6'>S 

iCffl>Cbo m>OWJdhmlcOOl,c:9>, (2) 

b) f (x) ng)m> o.OoC&!,~ ae.i~ ~mo, 
<Je.JOcOOaf3 aSlmlmo <9'®dhl,m> 6YlJlm6c00cm 

~Jn.JlslcOOl,c:9>, ml6111'3m6)s ~(ffl)(l)o 

<TUOWJt&c61c006t&. (2) 

16. a=2i+], b=i-2J+k nmrmi 
6)0,J"()Jt&cit> nJml(J)6TTSlc00Jt&. 

a) a ' b ~OJ nJ('!)(JB(l)O e.Jo6'f'l.lQl:)6)6TT)mi' 
6)ClS)~<mJc00i1,c&. ( 1) 

b) a , 6 n@cm, roml 6)ruc106t&cmc&6)60 

e.Jo6'f'l.lmo<ml c ng)<m 63('!)J 6>n.J<t«> 
t&EiTli6cJls)c&6)l,dh, (1) 
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c) Write the equation of the plane 

perpendicular to a and passing 

through the origin. (1) 

d) Write the equations of three mutually 

perpendicular planes, other than xy, 

yz, and xz planes, meeting at the 

origin. (1) 

17. a) Find the equation of the plane P, 

through the line of intersection of 

the planes 3x - y + 5 = 0, 2x - z = 0 

and through the point (0, 0, I) (2) 

b) Find the point at which the plane P 

meets with the Y axis. (1) 

c) Find the equation of the line of 

intersection of the plane P with YZ 

plane. (1) 

Answer any S from questions 18 to 24. 
Each question carries 6 score. (Sx6-30) 

18. a) Ify = sin-• (2x), find : (1) 

b) lfx = 0- sin 0 and y= I+ cos 0 find 
dy. (2) 
dx 

c) Ife>'(x+ l)= l,showthat 

d2y =(dy)2 . (3) 
dx 2 dx 

I IIIIII IIIII Ill 1111111111111111 

Score 

C) a n(j)<m 6>0Jctidlaffi eJo6rl..UDOa»l, (U'@WORI 

6Yl.fl~nflafa ~sl cfbS(TI')J <JoJOcfbJ<m 

6>gdwlml6>1 m>mruOc&.iJo Oij)~6cm6ce,. (I) 

d) xy, yz, xz Cl(Dm1l 6>9dwlm6ce:,cil> RIR)~omm, 

<GY0 w o m m11 m 6 ru1 am c&.i~ s1 ce:, s cm 6 
<JnJO«bl,<mRS>JO n..lCOCJBCOO e.l06ll.10,JJQ)OCO, 

~ITT> 6>9dcnJl(OJ«bfM6>S 01.)QlOJO«bJO 

n{j)'.96an6cfb. (I) 

17. a) 3x-y+5=0,2x-z=0~cml6>Qdmll 

m6c&cib ~~cm rumc:wle.JJ6>Sa2160 

(0, 0, I) Cl(D<m mflm6o.JleiJ6>S<l21Jo 
c&scm6csnJoc&6cm P-Cl(D<m 6>9dmSlml6>~ 
CTUIDOJOcfbJo ce,~n..flsla36>Jcfb. (2) 

b) p n©<m 6>9JmSlo1> y RIR)db!in.lJCDOcnJI ~ 

~nn 6Yll1m6 cfb6>6ra(ffl)Jcfb. (1) 

c) P n(j)rm 6>9JmSlm6o YZ 6>gdc:wlm6o ~ 

~rm ruma2166>S crumruocfbJo 

c&6>61li<m>Jce,. (1) 

I8.-24ClJQCl)Cl»dlt!G.AJOB~~ 
s ae>"m(UY8)1m 1"'8)m6>a~,<1DA•· eocamo 
G.J:LJOBc\"'8)1fflAo 6 o<IJlOi nJICIJ>o. (Sx6=30) 

18. a) y = sin-• (2x) Cl@.)a21oam : ce,~n.JI 
sldK>ic&. (1) 

b) x=0-sin0,y= l+cos0~ dy 
~n.JlsldK>Ac&. dx (2) 

c) eY (x + 1) = l, C8'1P)(D)ocd6 d2Y = (dy)2 

n©rm' 6)®~kwldK>Adb. dx 2 dx (3) 
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Score Score 

19. Evaluate the following : 

J I d 
a) x2 +4x+8 x 

b) J x3 log x dx 

2 
c) J sec x dx 

Jtan 2x +9 

20. a) Using integration, find the area 

enclosed by the circle x: + y2 = Tr'. 

(2) 

(2) 

(2) 

(4) 

b) Hence evaluate the area of the shaded 

region given in the figure. Where the 

curve given in the figure 

is y = jsin (x)j . (2) 

,r 

-'Jf 0 if 

19. ~rus,s s,ce,osirimlc8f>Arm ~cttcna1i•c! 
•~n.Jlslceqce,, 

J I d 
a) x2 +4x +8 x (2) 

b) J x 3 log x dx (2) 

2 >J secx d 
c Jtan2x +9 x 

(2) 

20. a) ~Gtcn~ot, ClQ)<m «na)CJO(D.lo 92n..JG(D.IOcdl4" 
x2 + y2 = 1t2 ClQ)rm ~~ ~IO,l' 
66mcM)OM>A•· (4) 

b) 12anAft.lC1a»ocrll41" AJAn16>S 6>60SA<m11 

c&eqn,~~~,sqcm 
tiOCl)caml6')~ n.JCO'.l::j§nl' 66mM>OM>AA

y = jsin (x)j Cl(j)CTT)~~ 

mml,ce;Ja»Ja,Jc006cmasr. (2) 

SME 27 Mathemat cs (Science) 9/11 
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21. Solve the linear programming problem 

graphically. 
Maximise z = 600 x + 400 y 

Subject to 
X + 2y S }2 

2x + y S 12 

4x +Sy~ 20 

X, y ~ 0 

22. a) If sin -1 (sin x) = x, choose a suitable 
value for x from the following. 

i) - 1.6 

ii) 1.5 

iii) 1.6 

iv) 2 (1) 

b) Show that 

Sin·• ( 2x .Jj:;,) = 2sio·' x ;* S: x s: 72 
(2) 

c) If sin- 1 ~ = tan-1 x, find x (1) 

d) Show that 

. _, 3 _, I -I 2 
sm -+tan - = tan . 

5 2 
(2) 

11111111111111111111111111111111111 

Score 
21. .!Ll6Q.J6)S 6)cfh0S6cm5lc61c:86)6(TT) e1lmlwm CBLoJOL(J)O 

m1o(I)" ~loJ06'g.JO l(J)OnQ" ~oJCSCDJ0(/)1~" n.Jan 
nOmlc:86)6cfh. 

Maximise z = 600 x + 400 y 
Subject to 

X +-2y S 12 
2x + y S 12 
4x +Sy~ 20 
x, y ~ 0 

22. a) sin -1 (sin x) = x Clr©)CDJO<b'& x m" 
~m6CE('Q)Oa1JQl0('Q) 63<D6 nJleJ .!l.J6C1J6)S 

6)cfh0S6cm51 c6Jc:86)6(TT)C1JmS] cb'& ml ffi16o 

m]('l)6)6m'IDS6(m)" Offi~6®6db. 

i) - 1.6 

ii) 1.5 

iii) 1.6 

iv) 2 (1) 

3 
c) sin - 1 

5 = tan- 1 x ffi'@)('Q)Ocb'& x -6)~ 

n.fleJ cfh06mc000c006dh. (1) 

. -I 3 -I I t _, 2 ., d) sm 5 + tan 
2 

= an omcm 
6>®~m5lc006cfh. (2) 
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Score 
23. a) There are two identical boxes. Box A 

contains 7 red and 3 white balls. Box 
B contains 4 red and 6 white balls. 
One box is selected at random and 
a ball is taken from it. If it is found 
that the ball taken is red, what is the 
probability that it is taken from 
box A. (3) 

b) An unbiased die is thrown. A random 
variable x is defined as follows. (3) 

x= 

n ·r . -,I n IS even 
2 

n + I ·r . dd -,I n ISO 
2 

Where n is the number on the top of 
the die. 
i) Write the probability distribution 

ofx. 
ii) Find E (x). 

24. Consider the vectors a= i-2] + 2k, 
b = 2i + 2]- k and c = i + 2j + k 
a) Find the angle between a and b. (2) 

b) Find the area of the parallelogram, 
whose adjacent sides are represented 
by the vectors a and b . (2) 

c) Find the height of the parallelopiped, 
whose adjacent sides are represented 
by the vectors a , b and c . (2) 

Score 
23. a) 63<XCb<lo.J06)e.J<W6~ a,6'JYi 6)n.J§lcB:,gM61Yi. 

A omcm 6)n.Jalm5lcef0 7 ~ru(TT) n.Jcrm6c&,~o 

3 6)ru~cmm n.Jcrm6c&,gMo ~61Yi. B °ti)ffi1 

6) n.J 31 mJl cefO 4 ..!l..16 ru (TT) n.J crm6 c&, fil o 6 
@ru~m-m n.J(mJ~Cll~~cm, ~-9d!, 

6)cB:,06'JYi 63Cb6 6)n.J§} °ti)SJtmm" cumcmlcni 
ml<m30 63(06 n.Jmr> °ti)SJdM>6(TT)6. gQ'D n.J<lln 

..!l..l6ru<m®06)6TT)!lh1am m©BJ@ms6tmman A 
n{j)(Tn 6)n.Jgl<WOcB:,Offi~ ffi>O<.UJ@ 

~lanCQJ06ffi? (3) 

b) 63 ai 6 mro GTTO 6Yl.J w" m.>., cw" 6) 6) M n{j) o1 
W.!,<EffiJ::>'96~ O::>®CWo <EClJ©1WmJlcio X 

6)~ mlcnru..!l..lmo ..!l..lJClJ@S 6)cB:,0S6cnmJ 
m1dM>6<m6. (3) 

n 

x= 
2 , n s<b6 ~a>§ <ruo6l.JJ 

n + I 
- 2- , n S<bJ 638 cruo6l.JJ 

n ~cmrnf 6)6)(U)CQJJ,6)S a:i6c&,~1am 

c£➔.i06TT5lce6)6cm m.>o6l.JjCQJ::>6lT>. 

i) X 6) ~ <E l n.J o 6l1.J mJl eil A1 ruJl m.>" l sl 

6l1.J~(tlj(I!) ~l:P.!,®.!,d➔.i, 

ii) E ( x) cai 6TT)ce6):)ce6)6c£➔.i. 

24. a= I-2] + 2k, b = 2i + 2]-k, 
A 

c = i + 2j + k ~cm1 6)ClJ~o6caicio 

n.J c6l (/) 6TT5l ~J,d➔.i. 

a) a , 6 nrormi 6)ru~o6caic.ioc00lscw16)e1 

<Jc&OEim> c&6TTidKlOcB6>6c&. (2) 

b) a , b o©cmi 6)0Jc:Sa o6c&c.ib crumi 
n.JOJC1b6UB§Oavl rum6cm cruoaaocmcdlc& 
cam!~ n..JCb'J:l§nJ' c£➔.i6TT)~Oc&6)6c£➔.i. (2) 

c) a , b , c o©cm°I 6)0Jdj06c&cio cruaa1n..J 
OJC1b6UBiOcwl ruco6cm n..JOCOeJCleJOn..Jl<;cl 

ru.Sl6)~ @<WCOo c&6mdKlO~c&. (2) 
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