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May 2013 
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(For Scheme I Candidates 0J.!i) 
Second Year Higher Secondary SA Y/lmprovement Examination 

Part- Ill 
MATHEMATICS (SCIENCE) 

Maximum : 80 Scores 

Genera/Instructions to Candidates : 

Time : 2% Hours 
Cool off time : 15 Minutes 

• There is a 'cool off time' of 15 minutes in addition to the writing time of 
2Y2 hrs. 

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

• Use the 'cool off time' to get familiar with questions and to plan your answers. 
• Read questions carefully before answering. 
• All questions are compulsory and only internal choice is allowed. 
• When you select a question, all the sub-questions must be answered from the 

same question itself. 
• -Galculations, 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. 
m1i0Cl '3CIIl6m cil> : 

• m1ffi(31nS:l's crumwWIOl1m CLJ606)m 15 m1m18 'ox,;/Jb 63on..d' 6)6)5o' @_6fi'Socn5lffi1cBtl)6o. gQ~ 

crumwrm) ~.!LIOBj615BcfDcOO' @_WIO>ffio Ofi)':P6®0~mo, m~OJffi6moco5l ffi'®CR>W oJlmlmwo 

ms01mo~mo woSl~. 

• ~0Ymffi615Bcf0 Ofi)':P6®6cman1m Qlc!,mJ ~.!LIOBj615BcfD ®BDOCLJ~ffi<}do ruom5lcBtl)Grno. 

• %)~ 0 ~.!LIOB j615BcfDcBtl)6 o @_WIO>ffio Ofi)'96 ®Grno. 
• 63CbJ ~.!LIOBjffiffilffi ~0'fmffi6)ffi'96®0cTO 6)®ffi6)6mmSJ0Ym6 c&.,c§IGmmOaRJ @_n-J~.!LIOBj6ID3§lp 

ffifD~® ~.!LIOBj ffimJCb1arn m1rn)' @6)ffi) 6)®ffi6)6mmS6~cf76)6fi'S®06tli'. 

• ce:,GrncOO' ce:,~§eJ6ox,cfD, _nj]Lan615Bcf0, LWOn.OJce:,cfD, nti)cm1ru ~0Ymffi ~w<J:1o1arn <m6)cm 

@_6fi'SOcn51 ffi1 cBtl)Grno. 

• C13'@0JCR>jQ)J~~ <TUDeJ<m)' ffi)QlOJOc&.,j6ID3,cfD 6)c&.,OS6cBtl)6mo. 

• (g.!LJ0Bj6ID3cf0 QleJCQJ0~0Ym1eJ6o marnce:,1m51~~-

• (glCLJOLWOm6ce:,cfD 6).!LI~omoce:,o0'fm ce:,oarncBtl)6(geJR06ce:,cfD 63':916)ce:,w6~ 63ffi6 

gQeJ(gL~6fT51c£h ~CLJc&.,ffi6mO-Q,o wc6ldh910(l[)O§Jarn ~CLJ(gCQJOWcBtl)60JOcTO woSl~. 
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. 1. a) Find ~~ , if y = log x, x > 0. (1) 

b) Is f(x) = lxl differentiable at x = 0 ? 
(1) 

c) Find ~~,if x =sine- coso and 

y =sine+ cose. (1) 

2. Consider the matrices 

A~[~ -2

6
] and A+ 38=[ _

5

2 =~l 
a) Find matrix B. (1) 

b) Find matrix AB. (1) 

c) Find the transpose of B. (1) 

3. If a matrix A = ( :: ;x) is a 

solution of the matrix equation 

x2-..,sx + 7 I= 0, find any one value 

of x. (3) 

4. Fill in the blanks : (1x3=3) 
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a) If I, m, n are the direction cosines 

of a line then 12 + m2 + n2 = __ 

b) The distance from the origin to the 

plane 2x- 3y + 4z- 6 = 0 is __ 

c) If 8 is the angle between the 

planes 2x + y - 2z = 5 and 

. 3 X - 6y - 2z = 7 then COS e = 

-2-
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dy 

1. a) y = log X, X > 0 ffi'@)WGc&l dX 

db86ffi6db. (1) 

b) f(x) = lxl nB)Cffi® x = 0 m5lr&l 

CU>1o..OO<fOn31jmllcJb ffi'@<Z6ffi8 ? (1) 

c) x = sine - cos e, y = sin 8 + cos 8 

dy 
W6o ffi'@)WGc&l dx db86ffi6db. (1) 

2. A=[~ -2

6
]. A+ 38 =[_

5

2 =~J 
nB)Cffii @ffi LS1~dbcib nJ m1 W6m1 c££)6db 0 

a) 61mLs1~ B dbG6mJ,dbo (1) 

b) 61mLSl~ AB db06mJ,dbo (1) 

C) B WJ,61S LSGemrrD<ZnJGrrD db86ffi6dbo (1) 

3. A = ( :: ;X) n@ml 61Dll~~ 
x2 - 5x + 7 I = 0 nB)Cffi 61ffiLS1~ 
ffi) m OJ ()db J rorm161 oA 6) ffi) () ~ ~ n31 em 
ffi'@)WGc&l 'X' 6)~ offi@®ffu1~J,o 63ffiJ, 

oJl~ dbG6ffiJ,dbo (3} 

(1x3=3) 

a) I, m, n ~OJ 63ffi6 <Zm6lJWJ,6)S CU>cwo 

c&.a:1 em 6) db o 6) 6) rru em mr ffi'© wo r&l 

12 + m2 + n2 = --
b) 6301~mlr&l rnkrn 61g,dm5lem 

2x - 3y + 4z - 6 = 0 m51~~~~ 
((f(C)db ~ 0 ffi'©db6 Cffi6 0 

c) 2x + y - 2z = 5, 3 x - 6y - 2z = 7 

nB)Cffii 61g,dm5l ffiJ,cfucibc££)1sm5l ~6~ 

<llcfuOGliO I 0' ffi'@CQJ:::lellTJ cos 8 = --
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5. a) Show that 

1 1 t - 1 1 t - 1 1 tan- - + an - + an - + 
5 7 3 

tan --1 J_ = ~ (2} 
8 4 

b) Given that 

cot 38 = 3 cot2 e -1 
cot3 e- 3 cote · 

3x2-1 
Show that cot-1 

3 , I xI< J3 is 
x -3x 

3 cot-1 x. (2} 

6. Consider the sets A= {1, 2, 3, 4, 5}, 

B = {1, 4, 9, 16, 25} and a function 

f: A --) B defined by f(1) = 1, 

f(2) = 4, f(3) = 9, f(4) = 16 and 

f(5) = 25. 

a) Show that f is Qne-to-one. (1} 

b) Show that f is onto. (1} 

c) Does r 1 
exist? Explain. (2} 

7. a) Consider the function f : R --) R 

defined by 

4018 

f(x) ={a+ x, if x ::::; 2 
b-x, if x > 2 

i) Find a relation between a 

and b iff is continuous at 

X=2. (1) 

ii) Find a and b, iff is continuous · 

at x = 2 and a + b = 2. (1} 

1 1 t - 1 1 t -1 1 
5. a) tan- 5 + an 7 + an 3 + 

t -1 1 1t u n 
an - = - ntj)rrn 6)®§1Wl 

8 4 

r.fJ(;) 6 d!.b. ( 2} 

t
38 

3cot2 8-1 
b) co = cot3 e- 3 cote o.m(J'Y) 

®rtnl c6l r.fJ(;)6 \m6. 

_1 3x
2-1ll rn . cot - 3--, x < -v 3 ntj)rtn® 

x -3x 

3 cor1 X @'@)6)6TD(ffiu 6)®g!W1 

r.fJ(;)6d!.b . (2) 

6. A= {1, 2, 3, 4, 5}, B = {1 , 4, 9, 16, 25} 

ntj)rtn Cf)6TD 6(ffi 6)§ w Jp' 
f(1) = 1' f(2) = 4, f(3) = 9, f(4) = 16, 
f ( 5) = 25 %)m1' ml ffiru .illl-3:J1 co1r.fJ(;)6 rm 
n.OoWn9:1cTO f : A --) B WJp nJ C01(!)6TD1 

r.fJ(;)6 cfb . 

a) f 636l'f0- R6- 636l'f0 o.m(J'Y) 6)®gl wl 
r.fJ(;)6 d!.b . ( 1 ) 

b) f 6306l'f0- R6 ntj)m1' 6) ®gl m5l 

r.fJ(;)6 d!.b . ( 1 } 
-1 

c ) f ~6fr5 oo:.r.,6 cg a:o ? rul ru col r.fJ(;)6 o:.r.,. ( 2) 

f(x) _{a+ x, x ::::; 2 u 

7. a) - b 2 n{Drtn 
-X, X> 

ml ffiru .D..Il-3:J1 col r.fJ(;)6 rm n.OoWoS1 em 
f : R --) R nJC01(!)6TD1r.fJ(;)60!.b. 
i) X = 2 mn f o:.r.,6T"@lm~wm) 

ffi'@6)6mffu1mn a w6o b w6o 
®Drrl1eJ6ffi 6YlJm.J.)o d!.b06TD6d!.b. (1} 

ii) X = 2 mn f d!.b6fr51m~wcru6o 
a + b = 2 ~o ffi'®COJomn a w6o 
b C0J60 d!.b06ffi6d!.b. (1) 



b) Find the derivative of 

_
1(1- x

2 J Y =cos 
1 

+ x2 0 < x < 1 with 

respect to x. (2) 

8. Consider a system of equations 
which is given below : 

2 3 10 
-+-+-=4 
X y Z 

4 6 5 
---+-= 1 and 
X y Z 

6 9 20 
-+- --=2 
X y Z 

a) Express the above system in 

the matrix form AX = B. (1) 
b) Find A-1, the inverse of A. (3) 

c) Find x, y and z. (1) 

9. A right circular cylinder is inscribed 

in a given cone of r.adius R em and 
", 

height H em as showllin thEffigure. 

1 
r 

r 
ri 

p 

f 
I 
v 

~· 

F? 
~ 
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_ 1(1-x
2 J b) y =cos 1 + x2 0 < x < 1 6XVl 

61CW01(]0JRioJ X ffi'@cmBQKlc£7£)1 

cfu86TD6cfu . (2) 

8. ®8611:9 61cfu8SJ/6"®1ffi1c%)6ffi) 63(1)6 ro)J§o 
CTD Q)OJ 8cfu j60Bcf0 oJ ffi1 W6TD1 c%)6cfu. 

2 3 10 
-+-+-=4 
X y Z 

4 6 5 
---+-=1 
X y Z 

§.+~-20=2 
X y Z 

a) ill6cfu§1 m1l 61cfu8S6 (lf(0)1 ffi1 c%)6cm 

crumru8cfuj60B61§ AX = B O{Drrn 

610lLS1~ ffiJoJ(lf(0)161e.H6®6cfu. (1) 

b) A-1cfu86TD6cfu. (3) 

c) x, y, z cB:>86TD6cfu. (1) 

9. ..nJlL ® (lf(0)1 m1l ce:, 8 6TD1-8Jl ffi 1 c£7£) 6 em® 6 

(]oJ861eJ ffi'@ffio R 61CTDc@miR06o, ~C:Wffio 

H 61cruc@ml R06o ffi'@CW ~CO® CQ?Jn.llcfu 

~~am 63(1)6 cru1eJl6ITSro ru~1ffi1c%)6cm6. 

1 
[ 

r 
ri 

p 

f 
I 
v 

~ 
F? 

1':)> 
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a) Find the curved surface areaS 

of the circular cylinder as a 

function of x. 

b) Find a relation connecting x and 

(2) 

R when S is a maximum. (3} 

f X+3 
10. a) Evaluate -J

5 
_ 

4
x _ x2 dx (3) 

~ dx 
b) Evaluatef 1+-v'tanx· (2} 

fs 

11. Consider the Cartesian equation 

. x-3 y+1 z-5 
of a l1ne --=--=--

2 3 -2 

a) Find its vector equation. (2) 

b) Find its intersecting point with the 
plane 5x + 2y- 6z- 7 = 0. (3} 

12. Consider the vector equattonbf 

two planes r.(21 + J + k) = 3 and 
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r.(l- J- i<) = 4. 

a) Find the Vector equation of any 
plane through the intersection of 
the above two planes. (2) 

b) Find the Vector equation of the 
plane through the intersection of 
the above two planes and the 
point (1, 2, -1). (3) 

-5-

a) cruffic006eJm cru1e.ll61YS0161<V$ OJ~6Wf0) 

l5JCD(0(1l)161<V$ oJl~ro~o S, 63ffi6 

n.OoWnS:Jem 63Joll X m'O cfuJEim6cfu. (2} 

b) S QJJ~QJo m©cfu6CWlJJcJb R-§2o 
X -§2o ®r11'll1e.J6~ mlm.Do 
cfu06ffi6cfu. (3} 

) J x + 3 dx (3} 
1 0. a -J 

5 
_ 

4
x _ x 2 cfuJEim6cfu. 

11. 63(()6 <Xffi6LJW661s cfuJroglnS:Jjem gQ<XcfujnS:Jem 
oJ ro1 CD6m1 c006cfu. 

x-3 y+1 z-5 
--=--=--

2 3 -2 

a) gQ"D <Xffi6LJW661s 61ruc.egro gQ<XcB:>JnS:Jem 
cfu06m6cfu. (2} 

b) gQ"' CX(()@JW2,6)SW6o 5x + 2y-6z-7 = 0 
ntj)rm 61~Cl25lm161~W6o cruffuOJ 
snJkB6 cfuJEim6cfu. (3} 

12. r. (2 T + 1 + k) = 3 ,r. (I- } - k) = 4 

O{D em ro 6n56 61 9-d cW1 m 6 cfu cJb 
oJ ro1wGm1c006cfu. 

a) ffi6 cB:>gl m'O 61cfuJS6 (0(1l)1 ro1 c006 em ro 61"@ 

61 9-d cW1 m 6 cfu §6 61 s gQ ~ ro 61 ffi) cfu9:1 em 
OJ~ cfuS(ffi6<XoJJcfu6cm Offi61®ffu1eJ6o 
63(()6 61g.dWlffil61~ 61ruc.egro cruOJOJJcfujo 
cfu6ll56CLJ1S1c006cfu. (2} 

b) ffi6cfuglm?J 61cfuJS6(0(1l)1ro1c006cm (()6)"@ 

61 9-d cW1 m 6 cfu §6 61 s gQ ~ ro 61 cru cfu9:1 em 
OJ~WJ,o, (1, 2, -1) ntj)rm mllm2, 
o..lle..!J61SW6o cfuS(ffi6 <XoJJ_cfu6(ffi 
61g.d m5l m161 ~ 610J c.egro gQ<Xcfu JnS:l em 
cfu6ll5J,CLJ1S1c006cfu. (3) 



13. a) Evaluate flog x dx. 

14. 

b) Evaluate I x2 
tan-

1 
x dx. 

2 

c) Find f lx3
-xldx. 

-1 

Using the above figure. 

a) Find the equation of AB. 

b) Find the point P. 

c) Find the area of the shaded 
region by integration. 

15. a) Form the differential equation 
of the family of circles having 
centre on y-axis and radius 3 
units. 

b) Solve the differential equation. 

dy x2 + y2 

dx 2xy 
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(1) 

(3) 

(2) 

(1) 

(2) 

(3) 

(3) 

(3) 

14. 

111111111111111111111111111111 

2 

c) f I x3 
- x I dx cfb86m6cfu. 

-1 

)(_/ X 
[~ (3 , 0~) 

(1) 

(2) 

Q)6 cfugl nm 6) cfu J 56 ((5'®1 co1 c£7£)6 ffi) --'lllum 0 

~o_j~CQ)JCf)1-9J 

a) AB CW6@S rrumruJcfuc)o cfuJ6m2,cfu. (1) 

b) . P O{j)<m 6Yl.flm2, cfuJ6m2,cfu. (2) 

c) ~(V-lm:lem~~~ E))(d1c:clu) 

6).!lJ~c61&76)6ffi) @JCf)m@CV$ ru10J?l 
COGJ;l6o cfu86m6cfu. (3) 

15. a) y-mmc£M1((5'®1nm ~cfulffiill6o, 3 

cw~6m18 ((j@coru6a ((j@('Q) @ffi6 cfu6§o 
QJ~((5'®6lffi§J, 6lS ruJho 0emo.11 c)aYb 
gQ~cfu Jo.11 em co~nJ'lcfuco1 cf7£)6cfu. ( 3) 

d x2 + y2 
b) __y_ = o.fi)<m cu5l n.0oem 

dx 2xy 

o.11 c)Clft> g)2 ~cfu Jo.11 em ffil CO BDJCO 6mo 

6).!lJ~cfu. (3) 
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16. A bakery owner makes two types 

of cakes A and B. Three machines 

are needed for this purpose. The 

time (in minutes) required for 

making each type of cake in each 

the machine is given below. 

Types of cakes 
Machine ·-· --·--

A 8 

12 6 

Each machine is available for 

atmost 6 hours per day. Assume 

that all cakes will be sold out every 

day. The bakery owner wants to 

make maximum prom per day by 

making Rs. 7.5 from type A and 

Rs. 5 from type B. 

a) Write the objective function by 

defining suitable variables. 

b) Write the constraints. 

c) Find the maximum profit 

graphically. 

4018 

(1) 

(2) 

(3) 

-7-

16. 63({)6 (]6UJd16)01 ~sm ffi6fr56 ®ffio 

(]c£bd16)6c£bub A CW6o B CQJ6o ~~JB1c;J 

d16) 6 rrn 6. gQ ®1 m 6 (] ru 6fr51 illJ rrn 6 
6l m o.91l m 6 ce:, ciO ~ nJ (] cw J w1 d16) 6 rrn 6. 
63J(](()J ®ffio (]c£bd16)6o , 63J(](()J 

6l moS::fl m1 aft> ~ ~ J B1 ~ d16)J ffi6~ 
rrumcwo ( m1m1R1m'&) ®J6l\P nJ§1c£b 
m)l~ 6lc£bJS6®ID1ffi1d16)6ffi)6· 

UbM 
6)m~cm 

A 8 

I 12 6 

II 18 0 

Ill 6 ---~---__j ---- ·-- - - -----

63ffi6 B1rurruo 63J(]ffiJ 6lmo.91lm6o 

n.Jromoruu.Sl 6 msm1d16)JCO ~nJ(]CWJW1 

d16)6ffi)6· 63J(](()J B10JrrDOJ6o O{j)~J 
(] cfu d16) 6 cfu ~ 0 oJl 86 (] nJ J cfu6 6) Q) ffi) u 

cfuffi6®6cfu. <ll6Wd16)01 ~sm, A ®roo 

(]c£bd16)1~ m1cffi 7.5 ffi6<LlCW6o, B 

®roo (]cfud16)1m?J m1rrn" 5 ffiJCLlCW6o 

eJJ@o 63J(](()J B10JrrDOJ6o LnJ®i 
cfu5l:j1d16)6 ffi)6. 
a) ~_a_ll ®mow .DJ ro61ffici0 ~nJ (] cwo 

w1~" gQra ln...J~~16loR 636W"~ 
cesioJ n.Do(J)"crl1cf6 O{f)\P6®6cfu. 

b) cfu6TIOcm6l6)Lscf6cu)cm O{f)\P6cm6cfu. 

c) lCfJJo.O ~nJ<ilcwocr51-8J OillROJ6o 

cfuJS1CW eJJ@o c£bJ6m6c£b. 

(1) 

(2) 

(3) 



17. a) Find the angle between the 
vectors 
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a= 3T + 4} + k and 

6=21+3]-k (J) 

b) The adjacent sides of a 
parallelogram are 

a= 31 +A.}+ 4k and 

6 = T- A-} +k 

i) Find ax6 . {2) 

ii) If the area of the 

parallelogram is .J42 
square units, find the value 

of A.. {2) 

111111111111111111111111111111 

17. a) a = 3 T + 4] + k 

6 = 2i + 3]- k omrm"l 6)()J~06 
c£b~6)S ~S~§§ <8c£b861'"f0 c£b86TD6c£b. 

{3) 

b) a = 31 + A-1 + 4k 

b = T - AJ + k omrm1ru 6jffi6 
<ru8m~cmm1 ce.,@'0)16) ~ rrumi nJ 

()J (fl)6m3 §.~ 6T'T'). 

i) ax 5 c£b~6m6c£b . (2) 

ii) ~ro rru~m8cmm1ce.,mm16)~ 

oJl c~Mo ~0 J42 .!)_] CID6ffi~ 

m>J61'rll8 ffi'@<W~~ A <W66)S 

oJleJ c£b~6m6db. (2) 
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