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flltU'"4~: 

(i) tr4J' WFr 3#rcfr4 / I 

(ii) ffl J!R- rr;r if 29 WFr I ;;it rfr.:nsrrrif #~I : 3l, -q ff'2lT "?1 1 &!15 .:rr # 10 WFr t f;r;:rzf #" 
~ tp!ff afq; CfiT 'fr I &!15 -q # 12 WFr / f;r;rif # ~ ~ afq; CfiT 'fr I &!15 "8 # 7 WFr / 

f;r;rif # ~ U: afq; OfiT 'fr I 

(iii) &!15 Jl if "ff'it JTJFif * 3"fR" T:[CE ~ T[q) crreflr JrZ[ClT WFr qft 01/CJNCf?Hl 8FJffi( fife! \ifT ~ / I 

(iv) rpf J!R-rr;r if~ ;:reff t I filK 'J.ft ~ Jicif emit 4 m # "ftWT u: :#if emit 2m if JJJ•ftRCfi 

fcrq;p:{ / I rf# ~ ~ # # a:rrqqft ~eft~~ 'fr I 

(v) itwtcpH2'1. * JPirrr qft 3Fp1frr rrtf # 1 

SECTION -A 
~-31 

Question numbers 1 to 10 carry 1 mark each. 

>w-1 "fi'&rr 1 ~ 1 o ncn ~ >w-11 ~ CfiT t 1 

1. Write the intercept cut off by the plane 2x + y z 5 on x-axis. 

~ 2x + y - z = 5 ID0 x-3=1"&1 tR q:;RJ TTm aR:m ~ I 

1\ A 1\ 

2. Write the direction cosines of the vector -2i + j - 5k. 
~/\/\ /\"""'' ~ 
'tll"i~l -2i + j 5k Cf)~ Chl'81$'11<:'ll<:::l~ I 

1\ 1\ !\ A /\ A 

3. For what value of 'a' the vectors 2i 3j + 4k and ai + 6j- 8k are collinear? 

'a' ~fcn1:rl1R~~~2i -3] + 4k ~ ai + 6]- 8k m-&~? 

4. · Write the value of J x2 ~16 

5. Write A-1 for A=[.~ ~ J 
~A [ ~ ~ J ~ A-

1 ~ 1 
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[ 
5 -X X+ 1 ] 

6. For what value of x, the matrix 
2 4 

is singular? 

x~fcn~:p:rR~~~[ S~x x;
1 

]3"1'1(1;f?CJOOlJt? 

1 
7. For a 2 x 2 matrix, A= [au], whose elements are given by ai.i = J, write the value of 

a12· 

8. State the reason for the relation R in the set { 1, 2, 3} given by R = { (1, 2), (2, 1)} not 
to be transitive. 

fPj-.:.:qlJ {1, 2, 3} ifR= {(1, 2), (2, 1)} 1lRT>f~~~B$hiCJct?;:rir.fCfiTCflRUT~ I 

9. Write the value oftan-1 [tan 
3
4TCJ 

tan-1 [tan 
3
4rc] CfiT'llR'~ I 

. J sec
2
x 10. Wnte the value of 2 dx 

cosec x 

SECTION -B 
~-~ 

Question numbers 11 to 22 carry 4 marks each. 
~~11 ~22 "ffCfi~~4 ~CfiT~ I 

11. Probabilities of solving a specific problem independently by A and B are 1 and t 
respectively. If both try to solve the problem independently, find the probability that 
(i) the problem is solved (ii) exactly one ofthem solves the problem. 

65/1/2 

~fcffitr~cnt A ~B affi~~~ffi~CfiT l>lif<:tct?fll~~: 1wrrtt I~~ 
~ ~ ~ ~ ffi ~ CfiT w:rrn ~ t m l>llf~Cf?fll ~ ~ fcn (i) ~ ffi ~fit 
(ii)~~~:cnW~~ffiCR~~ I 
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12. Find the angle between the following pair of lines: 

-x + 2 = Y.=..1_ = z + 3 and x + 2 = 2y- 8 = z- 5 
-2 7 -3 -1 4 4 

and check whether the lines are parallel or perpendicular. 

4-.-- -X+ 2 V- 1 Z + 3 X+ 2 2y- 8 Z- 5 ..:::,_ --P-. .......+,.,..,. ~ 
'((91 ~ = ~= -- ~ --= = -- CtJ <SU"q CfiT CtJIUI ~ 9111"1~ 

-2 7 -3 -1 4 4 
~ ~ fcF <FIT t&iJ: ~ 't (;ff Mt~CJ(i 't I 

13. Solve the following differential equation: 

? dv 
cos-x~ + y =tan x. 

f.:p:;f ~ fllOJlCfl{UI "Cfllwr~: 

cos2x ~ + y = tan x. 

14. J 5x+ 3 
Evaluate: ~ 2 dx 

x + 4x + 10 

OR 

Evaluate: J ( 2 1 ~x 2 ) dx 
x + (x +3 

~~~·J 5x+3 dx 
· ~x2 +4x+10 
~TCIT 

15. Form the differential equation ofthe family of parabolas having vertex at the origin 
and axis along positive y-axis. 

tht 4{CI<141 *' "¥f CfiT ~ w•fl<t>{UI ~ ~ ~ ~ y-31~ CfiT 'Rm 1l ~ (f4f m 
~~1R~I 

16. Find a vector of magnitude 5 units, and parallel to the resultant of the vectors 

65/112 

----+ /\ 1\ 1\ --:-+ 1\ 1\ 1\ 

a= 2i + 3j- k and b = i- 2j + k. 

~---+ -:- -:- 1\ ~ -:- -:- /\-+- n: "-+- . ,:::,..,_,.,.~ ~ 
'til~'(ll a = 21 + 3] - k (f4f b = 1 - 2] + k en q OIIJ:il en ~ ~ ~'ttl 'til~'(! ~ 9111"1~ 

~~5~~1 . 
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17. Sand is pouring from a pipe at the rate of 12 cm3 /s. The falling sand forms a cone on 
the ground in such a way that the height of the cone is always one-sixth of the radius 
of the base. How fast is the height of the sand cone increasing when the height is 
4cm? 

OR 

Find the points on the curve x2 + y2
- 2x- 3 = 0 at which the tangents are parallel to 

x-ax1s. 

~ T.TWT ~ tr 12 WtT3M. cit~~ m -dT t 1 flmfr tr ~ 1:["{ ~ ~ ~ GRTffi t ~ 
~~ 3W:mcFt~CNWcn 'lWTt I tf~~~cit~fcR:r~~~-dft, ~~ 
4WTit? 

x2 + 1 
18. Differentiate .i' cos x + - 2--

1 
w.r.t. x 

X -

OR 

: d2 
Ifx =a (8- sin 8), y = a(1 +cos 8), find~ 

d2 
~X =a(8 -sin8), y= a(l +cos 8)t, ffl~~~ I 

{ 

3ax + b, ifx > 1 

19. Ifthe function f(x) given by f(x) = 11, ifx = 1 

Sax - 2b, if x < 1 

is continuous at x = 1, find the values of a and b. 

3ax+ b, ~x> 1 

'lli;'!WR f(x) "l1 f(x) ~ { 

11R~~I 

11, i ~X = 1 00 ~ t X = 1 1:["{ ~ t, "fiT a~ b ii;-

Sax - 21J, ~ x < 1 
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17. Sand is pouring from a pipe at the rate of 12 cm3/s. The falling sand fonns a cone on 
the ground in such a way that the height of the cone is always one-sixth of the radius 
of the base. How fast is the height of the sand cone increasing when the height is 
4cm? 

18. 

OR 

Find the points on the curve x2 + y2 
- 2x - 3 = 0 at which the tangents are parallel to 

x-ax1s. 

Q"Cfl~~m 12 wn3m. qft~~mw~, fTmftm ~cn:Q"Cfl~ ~~~~ 
~ ~ 3W.IT{ q,1 ~ CfiT §Of 'lWT ~ , m ~ <B ~ q,1 ~ fcR:r ~ ~ ~ m- t \7f"f ~ 
4 W=IT~? 

x2 + 1 
Differentiate:? cosx + - 2-- w.r.t. x 

X -1 

OR 

·. d2 
Ifx =a (8- sin 8), y = a(l +cos 8), find~ 

d2 
~x=a(8-sin8),y=a(l +cos8)tm~~~ I 

{ 

3ax+b, ifx> 1 

19. Ifthe function f(x) given by f(x) = 11, ifx = 1 

65/112 

5ax-2b, ifx < 1 

is continuous at x = 1, find the values of a and b. 

<if<;- '!>ffi ~x) "l1 f(x) ~ { 
l=IR~~ I 

3ax+b, ~x> 1 

11, i ~x=l '[RT~tx=11R'ffiKrtmac=MTb~ 

5ax-2lJ, ~x < 1 
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20. Using properties of determinants, prove the following : 

X y Z 

x2 y2 z2 
= xyz (x- y)(y- z) (z- x) 

x3 y3 z3 

fmfui6fll ~'JTiftn=itcfiTwitrr<f){ f';:p=if(1PSJd ~~: 

I X y z 

x2 y2 z2 = xyz (x- y) (y- z) (z- x) 

x3 y3 z3 

21. Prove the following : 

-I [v 1 + sin X + y,...-1---s-in-x ] _ ~ ( 2£) 
cot A 1 • • 1 . - 2 , x E 0, 4 v 1 + sm x - v 1 - sm x 

OR 

(~) (x-v) Find the value oftan-1lj -tan-! ;+y 

~ ~ _1 [~ 1 + sin x + -\]' 1 - sin x ] x ( n) 
1-t1::&' 'f?ll"~'-': : cot - - =-, x E 0,-

~ 1 + sin x - ~ 1 - sin x 2 4 

~ 

m;rm<l~: tan- 1~)- tan-{;~~) 

22. Consider the binary operation* on the set {1, 2, 3, 4, 5} defined by a* b =min. {a, b}. 
Write the operation table of the operation*· 

ftll"-illl {1, 2, 3, 4, 5} 1{ a* b = f'""lklctli {a, b} IDU~fu~~TRfc:Rm'~ I 
~*~fur!:~~~ I 

SECTION -C 

~-~ 

Question numbers 23 to 29 carry 6 marks each. 

'W-Fr 'B&rr 23 it 2 9 (fCI1 ~ 'W-Fr 6 Jt<p CfiT ~ I 

23. Bag I contains 3 red and 4 black balls and Bag II contains 5 red and 6 black balls. 

65/112 

One ball is drawn at random from one of the bags and is found to be red. Find the 
probability that it was drawn from Bag II. 

~ I 1{ 3 ~ "f!m 4 cnrffi ~ t ('f'4T ~ II 'Jf 5 c:im <1m 6 Cfi'Tffi ~ t I fcnffi ~ ~ 1{ it 
lli~<:JI ~ ~ ~ ~ ~ ~ fcn "ffiC1 trf oR~~ I W Offif cit cp:rr Sllf'l!Cfllil ~ fcn '<:Jt ~ ~ 
nl{it~~~ 1 
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24. A factory makes tennis rackets and cricket bats. A termis racket takes 1.5 hours of 

machine time and 3 hours of craftman's time in its making while a cricket bat takes 

3 hours of machine time and 1 hour of craftman's time. In a day, the factory has the 

availability of not more than 42 hours of machine time and 24 hours of craftsman's 

time. If the profit on a racket and on a bat is Rs. 20 and Rs. 10 respectively, find the 

number of tennis rackets and crickets bats that the factory must manufacture to earn 

the maximum profit. Make it as an L.P.P. and solve graphically. 

~ Cfl!{@l4 <f Zf.m" * tf;z rr4T ~ "ct ~ ~ t I ~ Zf.:R::r m "Gf1"R "ct fur!: 1.5 UCJ 
~-wr:frl'm 3 tR f~I01Cfli:Z "CflT-wr:fWRTI~ I ~~*~cit~'# 3 tR~~ 
rrm ~ tkr ~lftlCfll{ CfiT ~ wmr ~ 1 ~~if Cfli:Z@4 if~ <:cii" CR ~ ~ ~.q 

"ct 42 tR 3W ~I\'"4Cfll{ *~* 24 t:fZif ~~t I ~Tcfiz~~CR~: C1m 20 {i. 

rrm 10 {i. t m Cfll{@l4 .q ~ m ~ ~ *" w.cr ~ToR" rrm ~ * ~ q-;rrQ: 
~? ~~<it~~-ww:rr~-mcn"Cfft~itw~ 1 

25. Find the equation of the plane which contains the line of intersection of the planes 

1 · (i + 2] + 3k) - 4 = 0, 1 · ( 2i + j- k) + 5 = 0 and which is perpendicular to the 

plane 1. ( 5i + 3]- 6k) + 8 = 0. 

,. -7 ('' 1\ /\) -~ ( 1\ .~ !') .....,.!\. p __.::,. +.-.......,..::,. ~ 
..,..,.{1....-li!'i"'""M.,.I r · i + 2j + 3k - 4 = 0 rrm r · 2i + j - k + 5 = 0 ct>l s:tili'tBl~'i -<.ol91 ""' 3'l"fliCit:e 

~ CflB rr4T '!"1'B 1 · ( 5i + 3J- 6k) + 8 = 0 1:R" <1JklCl(i '!"1'B "CflT Bl4lCfl{UI :mrf ~ I 

n/2 

26. Evaluate : J 2 sin x cos x tan-1(sin x) dx 

0 

65/112 

OR 

n/2 

E l f X sin X COS X dx 
va uate: . 

sm4x + cos4x 
0 

n/2 

"J:TR'ffii1~: f 2sinxcosxtan-1(sinx)dx 

0 

n/2 

~. f xsinxcosx dx 
"J:TR mrr "flll"l~ • • 4 4 

sm x +cos x 
0 
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27. Using integration find the area of the triangular region whose sides have equations 
y = 2x + 1, y = 3x + 1 and x = 4. 

f!41CfwH m CfiT wWT ~ '3'tf ~ ~ CfiT ~ -mrr ~ ~ 'PfTaTI <)1 w:f\Cfi{OI 
y = 2x + 1, y = 3x + 1 ('MT x = 4 t I 

28. Using matrix method, solve the following system of equations : 

2 3 1 0 4 6 5 6 9 20 
-+-+-· =4 ---+-=1 -+---=2· x y z:;:t:O 
xy z 'xyz 'xy z ' '' 

OR 

Using elementary transformations, find the inverse of the matrix 

( 

1 3 -2J 
-3 0 -1 

2 1 0 

~ CfiT m ~ f'"ltrtf~f&d fll"il"f1<0I f.:rcwr <R ~ ~ : 
2 3 10 4 6 5 6 9 20 
-+-+-=4 ---+-= 1 -+---=2· x y z:;:t:O 
X y Z ' X y Z 'X y Z ' ' ' 

amm 
~~oifc)1mmu, f~trtf~f&d ~CfiT~'ffid'~: 

( -~ ~ =~J 
2 1 0. 

29. Show that of all the rectangles with a given perimeter, the square has the largest area. 

~fcfi&rri~, ~~~~' ~~crrTCfiT~~~ I 
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