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• Please check that this question paper contains 8 printed pages. 

• Code number given on the right hand side of the question paper should be written on the 
title page of the answer-book by the candidate. 

• Please check that this question paper contains 29 questions. 

• Please write down the Serial Number of the question before attempting it. 

• 15 minutes time has been allotted to read this question paper. The question paper will be 
distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the students will read the 
question paper only and will not write any answer on the answer script during this period. 
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General Instructions : 

MATHEMATICS 

JffUicl 

(i) All questions are compulsory. 

[Maximum marks: 100 
[~3fcifl: 100 

(ii) The question paper consists of 29 questions divided into three Sections A, B and C. 
Section A comprises of 10 questions of one mark each, Section B comprises of 12 
questions of four marks each and Section C comprises of 7 questions of six marks 
each. 

(iii) All questions in Section A are to be answered in one word, one sentence or as per 
the exact requirement of the question. 

(iv) There is no overall choice. However, internal choice has been provided in 4 
questions offour marks each and 2 questions of six marks each. You have to attempt 
only one of the alternatives in all such questions. 

(v) Use of calculators is not permitted. 
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(i) rf'l.iT JfR ~ ff I 

(ii) ffl JTFr-~ if 29 JrR t '7ft rfJrp:gaif # ~ t : 31, ~ ftW "?! nsug 3! if 10 JrR ! f.iRii it 
~ l[Cfi" afcl; CfiT t I &775 ~ if 12 JTFr ff ffiif it ~ WR" afcl; CfiT t I &775 "?! # 7 JTFr ff 
f;r;rif it Jl(itcr; w: afcl; CfiT t I 

(iii) &775 3! # rf'l-fT ~ cF 3rR: l[Cfi" ~ l[Cfi" crrq:q 3J'4ciT JTFr cit .Jf/C/~2/CfJd/ ~ ~ iJfT ~ ff I 

(iv) TYf JTFf-~ #~-::rtf t I fTlK '4t WR" atcif ~ 4 JTFif # rrm w: 3fr:if em# 2 JTFif if 3fh1RCf7 

~ t I rfit ?f'Jit JTFif #it~ l[Cfi" "if~ Cf7BT t I 

(v) 4wt~wk~ ck w:Wr cit 3F}!1frr rrif t 1 

SECTION -A 

~-.at" 

Question numbers 1 to 10 carry 1 mark each. 

~~~ ~10('fCfl~~1 ~Cfift I 

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

~ 2x + y - z = 5 aRT x--3T&1lR Cfil'CT 'l'"J(:IT ~:m ~ I 

1\ 1\ 1\ 

2. Write the direction cosines of the vector -2i + j- 5k. 
~~~> !\"''"' '\ ~ 
'ttl"i{l -21 + j - 5k Cf) ~ Chifll$'1 I'CIIG~ I 

(\ 1\ /\ 1\ 1\ 1\ 

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

'a' ij, f~"tP:fR if, fffin::lf~:~ 2i - 3 J + 4k ~ a'i + 6J- 8k "fit& t? 

4. Write the value of J x2 ~16 
l=!"R~: f x2 ~16 

5. WriteA-1 for A=[~ ~ J 
~A=[~ ~]cnrA-1~1 
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6. For what value of x, the matrix [ 
5 ~ x x: 

1 
] is singular? 

X cf fcR:r l:fR cf ~ ~ [ 5 ~X X: 1 ] 3"1'1(1;blOJOOlJ ~? 

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} if R = { (1, 2), (2, 1)} aRT >RTf~ cf B$hiCJCf? ~ ~ CfiT CflRUT ~ I 

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

tan-1 [tan 
3
4rc] CfiTl:fR~ I 

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

cosec x 

SECTION -B 
~-¢1' 

Question numbers 11 to 22 carry 4 marks each. 
~mru ~22 (1cfi'~~4 ~CfiT~, 

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

65/1/2 

~~~cnTA~BIDU~~'B~~cnTl>lif<:tct?fll~~:~~±-t ~~~ 
~~'B~~~Cfilw:rrn~t m l>llf~Cf?fll wo~fcfi (i) ~~mfi% 
(ii) &fit'B~: cnW~~~CR~~ I 
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12. Find the angle between the following pair of lines: 

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

and check whether the lines are parallel or perpendicular. 

::,......,..,. -X+ 2 V- 1 Z + 3 X+ 2 2y- 8 Z- 5 ..:,_ _p,_,. ....,..+,.,..,. ~ 
'("-91 'fl1 = .L___!_ = -- ~ --= = -- CtJ <SU"q CfiT CtJIUI ~ 9111"1~ 

-2 7 -3 -1 4 4 
~ ~ fcp cp:rr t&lit ~ t (;ff Mt~CJ(i % I 

13. Solve the following differential equation : 

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

f.:rq ~ ftlOllCfl{UI 'Cf>T~~: 

cos2x ~ + y = tan x. 

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

x + 4x + 10 

OR 

Evaluate: J (x2 + 1 ~~x2 + 3) dx 

~~~·J 5x+3 dx 
· ~x2 +4x+10 
~TCIT 

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

~ 4{CI<141 *' "¥1" CfiT ~ BlOliCfl{UI ~ ~ ~ ~ y-31&1 "Cfl1 fcmr >l ~ Cf4f 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\ 1\ 

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

~~ 0 0 1\ ~ 0 0 /\-+- n: "-+- . ,:::,...,.,.~ ~ 
'til~'(ll a = 21 + 3j - k Cf4f b = I - 2j + k CtJ q OIIJOil CtJ ~ l:tCfl" ~'(;"II 'til~'(l ~ 9111"1~ 

~~5~~1 . 

4 

J 

) 
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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. 

~ '1WT ~ tr 12 ~3ro. cit~~ m -dT t 1 flmft tr ~ 1:["{ ~ ~ ~ GRTffi t ~ 
~$ 3W:mcit~cnrWcn ~t 1 tr~~~cit~fcR:r~~~mt ~~ 
4~t? 

x2 + 1 
18. Differentiate~ cos x + - 2--

1 
w.r.t. x 

X -

OR 

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

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

{ 

3ax+b, ifx> 1 

19. Ifthefunctionf(x)givenbyf(x)= 11, ifx=l 

65/112 

Sax - 2b, if x < 1 

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

~ 'liWl f(x) "<1 f(x) ~ { 
11R 'ffi(1 ~ I 

3ax + b, <W\ x > 1 

11, i <W\x=l "[Rn:re:ntx=lCR~tma~bill 

Sax - 21J, ~ x < 1 
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17. Sand is pouring from a pipe at the rate of 12 crn3/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 
4 ern? 

OR 

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

~l:TWT~m 12 W=IT3m. cit~~mwt, Fmftm ~CR~-ctm~~t~ 
~~ 3W.IT{cit~cnr"00f 'lWTt, tr~~~cit~fcR:r~~~wt ~~ 
4 W=rrt? 

x2 + 1 
18. Differentiate XX cos x + - 2--

1 
w.r.t. x 

X -

OR 

·. d2 
Ifx =a (9- sin 9), y = a(l +cos 9), find~ 

d2 
~x=a(9-sin9),y=a(l +cos9)tm~~~ I 

{ 

3ax + b, if x > 1 

19. Ifthe function f(x) given by f(x) = 11, ifx = 1 
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5ax-2b, ifx < 1 

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

'lfi<'WRf(x) "l1 f(x) ~ { 

"BR~~I 

3ax+b, ~x> 1 

11, i ~x= 1 -rnT~tx= l'!R-&mt ma~b~ 

5ax-2l:J, ~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 it~~witrr<n{ f;::p=if(1PSJd ~~: 

I X y z 

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

x3 y3 z3 

21. Prove the following : 

-I [v 1 + sin X + yr-i ---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 

p,..... ~ -1 [V 1 + sin X + V 1 - sin X ] X ( 1t) 
t-tl~ 'f?ll"~'-': : cot - - =- , x E 0,-

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

~ 

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

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*· 

f!li-cilll {1, 2, 3, 4, 5} 1{ a* b = f'"lklctli {a, b} ID\T~Tir~~TRfc:RrR~ I 

~*it~~~~ I 

SECTION -C 

~-~ 

Question numbers 23 to 29 carry 6 marks each. 

>r.R~23 ~29 (fc:fi~>i'R6 ~~~I 

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

65/1/2 

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 ~ ~ 4 CfiTffi ~ t ~ ~ II 1{ 5 'RTB <1m 6 CfiTffi ~ t I fq)ffi TfCfi ~ 1{ ~ 
lli~<:JI TfCf) ~ ~ ~ ~ -;;ft fcl1 "ffiC1 "M cBT ~ ~ I~~ cif Cf<:JT Sllfl!Cfllil ~ fcl1 ~ ~ ~ 
nl{~~~~ 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 if~* w (i?.lf ~ ~ ~ ~ t , ~ Zf.:rn m ~~fur!: 1.s U?J 
~~(i?.lf3 tR:f~lftlCfli{"CflT~WRTit ~~~*~<ir~if3 tft~~ 
(i?.lf ~ "Ekf ~101Cfll{ CfiT ~WRIT t I ~~if Cfli:Z@4 # ~ <:f5lt 1:R ~ ~ ~lf 

~ 42 tft ~ ~I\'"4Cfli:Z * ~ * 24 tft it~~ t I~ W"ffm ~ 1:R ~: C1N 20 "fi. 

(i?.lf 10 "fi. t m Cfll{€ll4 if ~m~~*fur!:~w(i?.IT~*~~ 
~? ~~<it~~-ww:rr~mi:fi'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 __.::,. +.-.-..--.4 ~ 
..,..,.{1....-li!'i"'""M.,.I r · i + 2j + 3k - 4 = 0 (i?.lf r · 2i + j - k + 5 = 0 "til s:tili'tBl~'i -<.olSI "til 3'l"fliCit:e 

~m(i?.ITOB1· (5i + 3]- 6k) + 8 = 0 1:R <1JklCl(i \'fff"CflT Bl4lCfl{UI ;m!'i'~ I 

n/2 

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

0 

65/1/2 

OR 

n/2 

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

sm4x + cos4x 
0 

rt/2 

'li'Rmii~: J 2sinxcosxtan-1(sinx)dx 

0 

rt/2 

~ . f X sin X COS X dx 
l1R' mn "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 fclfu' Cf)T wWr ~ '3"fl" ~ ~ Cf)T ~ ~ ~ ~ ~aTI cf1 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 10 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 cn1 m ~ : 
2 3 10 4 6 5 6 9 20 
~+y-+--;:=4, ~-y-+;=I,~+y----;:=2; x,y,z;t:O 

amm 
~~a:itcl1mam, f'"1trtfflf&d ~Cf)f~~~: 

( 1 3 -2J 
-3 0 -1 

2 1 0. 

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

~fcn&rri~, ~~~~, <t~crrTCfif~~~ I 
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