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General Instructions : 

(i) All questions are compulsory. 

(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 of four 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. 

~~: 

(i) "ff'1ft JTR 3#rqp:f ~ I 

{ii) ff{ Jr.A" Tff if 29 Jr.A" ~ lifT rft;r <ffUif if ~ ~ : 31, lif ?f2lT "fT I 

(§TTg 3f if 10 JfR ~ ~ it >rrifq; trJf 3iCf; CfiT ~ I (§TTg lif if 12 JTR 

~ ~ it >rrifq; 'i1Tr 3fq; CfiT ~ (§TTg ~ if 7 JTR ~ ~ it >rrifq; 

Fr: 3fq; CfiT ~ I 

(iii) (§TTg 3f if ~ mt it 3rtT T!!fi ~ T!!fi CfTCFl[ 3PJCfT JfR ctt 3i/C/!( 2/Cf;d/ 

~ RJ!: \1fT ~ ~ I 

(iv) 1f1{ JTR Tff if fcrcf;c;:q ;rtf ~ I fiR 'Jft rm 3fqff ~ 4 rrRf if a2!T E9: 

3fqff CfTft 2 M if 3iHIP:cli ~ ~ I VJf ~ M if it a:nqq;{ "ff/i "{t 

fcrcf;c;:q (JiRT ~ I 

(v) 4?C1jH2< it m ctt ~ ~· ~ I 
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SECTION A 
was 3T 

Question numbers 1 to 10 carry 1 mark each. 

JfR tir§!lJ 1 "# 10 ffCii ~ JfR 1 3/cn C1iT ~ I 

1. Iff: R ~ R is defined by f(x) = 3x + 2, define f[f(x)]. 

~ f: R ~ R ~ ~ f(x) = 3x + 2 '[TU, m f[f(x)] cnT ~ ~ 

2. Write the principal value of tan-\- 1). 

tan-1(- 1) CfiT ~ liFf ~ 1 

3. Write the values of x - y + z from the following equation : 

[X;::·]=[~] 
f.:p;jf<?!Md 'WilCfl{OI 'B' X - y + z it liFf ~ : 

·[x+y+z] [9] 
X+ Z = 5 

y + z 7 

4. Write the order of the product matrix : 

5. 

[!] [2 3 4] 

T'l'1q;<'l 31l"lJ' [ : ] [ 2 3 4 ] <t\ ~ ~ I 
X X 3 4 

If = write the positive value of x. 
1 X 1 2 ' 

~X 
1 

X 3 
= 

X 1 
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. 6. Evaluate : 

f (l+l:gx)
2 

dx 

lilrf~~: 

f Cl+ 
x)2 

dx 
X 

7. Evaluate : 

J3 

f 1 :Xx2 
1 

lilrf~~: 
.J3 

f dx 

1 + 
1 

8. Write the position vector of the mid-point of the vector joining the 
points P(2, 3, 4) and Q(4, 1, - 2). 

~an P<2, 3, 4) ~ Q<4, 1, - 2) cir ~ ~ ~ it Tf&f-~ <:fiT ~ 

~~ 

---? ---? ---? ---? 
9. If a . a = 0 and a • b = 0, then what can be concluded about the 

---? 
vector b ? 

~ -: • -: = o ~ -: . b = o ~, -m ~ b' it ~ if q<rr ~· f.:rcfirffi 

~~~? 

10. What are the direction cosines of a line, which makes equal angles 
with the co-ordinate axes ? 
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SECTION B 
~ iif 

Question numbers 11 to 22 carry 4 marks each. 

11. Consider f : R+ --7 [4, =] given by f(x) = x2 + 4. Show that f is 

invertible with the inverse (C1
) off given by C\y) = ~y- 4, where R+ 

is the set of all non-negative real numbers. 

f(x) = x2 + 4 ID\1 ~ ~ f : R+ --7 [ 4, oo] tR ~ ~ I fir.& ~ fcn f 

&j&Jl=fUft?::~ ~ ~ f CfiT Qf8, .. ill1 cf-1), f-1Cy) = ~Y - 4 IDU >!Tt(f m-m t ~ R+ 

~ ~ ct FR'I fcp:fi m-r:m CfiT fl ~l~il (l ~ 

12. Prove the following : 

9n - 9 sin -1 (!) == 9 sin-1 [2J2) 
8 4 3 4 3 

OR 

Solve the following equation for x : 

tan-1 (l- xJ = _!_ tan-1 (x) x > 0 
l+x 2 ' 
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SECTION B 
~Gf 

Question numbers 11 to 22 carry 4 marks each. 

11. Consider f : R+ 4- [ 4, =] given by f(x) = x2 + 4. Show that f is 

invertible with the inverse (C1
) off given by C 1(y) = ~y- 4, where R+ 

is the set of all non-negative real numbers. 

f(x) = x2 + 4 ID\1 ~ "tfim f : R+ 4- [ 4, co] 11\ ~ ~ I ~ ~ fcn f 

o:t&n~oft4 ~ wn f cnr >tRl<:1i~ cf-1), r-1(y) = ~Y- 4 IDU ~ QRrr t ~ R+ 

-w:ft ~ Cfi'RlfclCfl -mran Cl1l' fl~-.:.il4 ~ I 

12. Prove the following : 

9n _ 9 sin-1(!) = 9 sin-1[2-!2) 
8 4 3 4 3 

OR 

Solve the following equation for x : 

tan-1(l-xJ = !tan-1(x) x > 0 
l+x 2 ' 
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13. Prove, using properties of determinants : 

y+k y y 

y 

y 

y+k 

y+k 

y 

y y 

y y + k y = k 2 (3y + k) 

y y y+k 

14. Find the value of k so that the function f defined by 

f(x) = ~~ ~:~: ~ : :: ~ 
n 

is continuous at x = -. 
2 

k cnr liH ~ ~ C'1'TI% '1:fi'ffi f \ill" frri:;r sm:r ~ ~, x = n "R ~ ~ : 
2 

(

k COS X 

f(x) = n- 2x ' 

3 ' 

~ 
n 

x:;t:-
2 

~ 
n 

x=-
2 

15. Find the intervals in which the function f given by 
f(x) = sin x + cos x, 0 ::;; x ::;; 2n 

is strictly increasing or strictly decreasing. 

OR 

Find the points on the curve y = x3 at which the slope of the tangent 
is equal to the y-coordinate of the point. 

f(x) = sin x + cos x, 0 ::;; x ::;; 2n ID'U ~ ~ f ~ q) ~ ~ ~ 
~ '1:fi'ffi f ~ ~ 31~ ~ @11'!.141'"1 ~ I 

~ 

cn:5 y = x3 '!R CfQ ~ ~ ~ ~ "R ~ ~ cffi" ~ ~ ~ y-R~~Iicn 
~~~~ 
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16. Prove that : 

! [ ~ ~a2 -x2 + a: sin-1 (:)] ~ ~a2 -x2 

OR 

If y ~ log [ x + ~x2 + 1 J. prove that (x2 + 1) ~~ + x: = 0. 

~~%: 

! [ ~ ~a2 -x2 + a: sin-1 (:)] ~ ~a2 -x2 

~ 

~ y =log [x + ~x2 + 1] ~' "ffi ~ ~% (x2 + 1) d
2
y
2 

+X dy = 0. 
dx dx 

17. Evaluate : 

J e2
x sin x dx 

OR 

Evaluate : 

J 
3x+ 5 d 

~x2 - 8x+ 7 x 

liR~~: 

J e2
x sin x dx 

~ 

liR~~: 

J 3x+ 5 dx 

~x2 - 8x+7 
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18. Find the particular solution of the differential equation : 

(1 + e2x) dy + (1 + y2
) ex dx = 0, given that y = 1, when x = 0. 

~ '~"ll"JlCfl{UI (1 + e2x) dy + (1 + y2) ex dx = 0 CfiT ~ ~ ~ ~' 7::ff?; 

X = 0 ~' GT y = 1 ~ I 

19. Solve the following differential equation : 

dy + y cot x = 4x cosec x, given that y = 0 when x = n. 
dx 2 

~ BJOilCfl{O I dy + y cot x = 4x cosec x 
dx 

y = 0 ~ J 

---7 1\ 1\ 1\ ---7 1\ 1\ 1\ ---7 1\ 1\ 

20. If vectors a = 2 i + 2j + 3 k, b = - 1 + 2j + k and c = 3 i + j 

are such that i + A b is perpendicular to c/, then find the value of A. 

---7 1\ 1\ 1\ ---7 1\ 1\ 1\ ---7 . 1\ 1\ 

7::ff?; ~ a = 2i + 2j + 3k, b =- i + 2j + k o2TI c = 3i + j -Q:it 

~ fen fi + A b, 1 "G"{ <'l~Cl~ ~' m A CfiT liR ~ ~ 

21. Find the shortest distance between the lines : 
---7 1\ 1\ 1\ 1\ 1\ 1\ 

r = 6i + 2j + 2k +A (i - 2j + 2k) and 
---7 1\ 1\ 1\ 1\ 1\ 

r =-4i- k + !-l(3i -2j -2k). 

---7 1\ 1\ 1\ 1\ 1\ 1\ 

r =6i +2j +2k +A(i -2j +2k) o2TI 

---7 1\ 1\ 1\ 1\ A 
r =-4i- k + !-l(3i -2j -2k) 

~Gfrq~~~~ I 

22. Find the mean number of heads in three tosses of a fair coin. 
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18. Find the particular solution of the differential equation : 

(1 + e2x) dy + (1 + y2
) ex dx = 0, given that y = 1, when x = 0. 

~ fllilCfi<UI (1 + e2x) dy + (1 + y2) ex dx = 0 CfiT ~ m1 ~ ~' ~ 
X = 0 W, "ffi y = 1 W I 

19. Solve the following differential equation : 

: + y cot x = 4x cosec x, given that y = 0 when 

~ wi'ICfi<O 1 dy + y cot x = 4x cosec x 
dx 

y = 0 w J 

n 
X=-. 

2 

~A A A~ A A A ~A A 

20. If vectors a = 2i + 2j + 3k, b = - i + 2j + k and c = 3i + j 

are such that i + A b is perpendicular to 1, then find the value of A. 

~ A A A ~ A A A ~ .A A 

~ ~ a = 2i + 2j + 3k, b = - i + 2j + k (f2TI c = 3i + j -Q:ir 

~ fcfi f! + A b, i1R C1P11ClQ_ W, m A CfiT -qr;:r ~ ~ 

21. Find the shortest distance between the lines : 
~A A A A A A 

r = 6i + 2j + 2k +A (i - 2j + 2k) and 
~ A A A A A 

r =- 4i - k + 11 (3i - 2j - 2k). 

~A A A A A A 

r = 6i + 2j + 2k + A (i - 2j + 2k) (f2TI 

~ A A A A A 

r =-4i-k+).!(3i-2j-2k) 

ifjafrq~~~~ I 

22. Find the mean number of heads in three tosses of a fair coin. 
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SECTION C 
~ ll' 

Question numbers 23 to 29 carry 6 marks each. 

J/"FT tf&:lr 23 fr 29 ffC5 ~ J/"FT it 6 3fc6 'ff I 

23. Use product [~ -~ -~] [-~ ~ -~] to solve the system of 

3 -2 4 6 1 -2 
equations : 

x- y + 2z = 1 

2y- 3z = 1 

3x - 2y + 4z = 2. 

OR 

Using elementary transformations, find the inverse of the matrix : 

[~ ~ -~) 

x- y + 2z = 1 

2y 3z = 1 

0 

2 

1 

3x- 2y + 4z = 2 

3lt!ICIT 

~~] ~ 1oHLfi(1 ctiT m ~ til11Cfi{Oi ~ 
-2 

mU';:fCfl {e\4l"fl{Oj'j ctiT m ~ Rklfc1R9o ~ ctiT ~ ~ ~ : 

(~ ; -~) 
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24. A window is in the form of a rectangle surmounted by a semi-circular 
opening. The total perimeter of the window is 10 metres. Find the 
dimensions of the rectangle so as to admit maximum light through the 
whole opening. 

rcnm aw:rcr it ~ ~ ~· it am cn1 ~ ~ 1 ~ CfiT ~ Lfftt:ntr 10 m. 
~ 1 ~ ~ ~ -B an~ wmr 318 it fum: 3W1Cf cn1 ~ ~ ~ 1 

25. Using the method of integration, find the area of the region bounded 
by the lines : 

2x + y = 4 
3x- 2y = 6 
X- 3y + 5 = 0. 

'8+i1Cfl("1'""1 FciT~ CfiT m ~ 'Bm-m 
2x + y = 4 
3x- 2y = 6 
X- 3y + 5 = 0 

"B AA aJ;r CfiT ~ ~ ~ 

4 

26. Evaluate f (x2 - x) dx as a limit of sums. 

1 

Evaluate: 
n 
4 

OR 

f sin x + cos x dx 
9 + 16sin 2x 

0 

4 

<il' l'h<'l 9i\ "ffilrr it <"! i'i f (x2 - x) dx q;r lJH '!lTG ~ 
1 

65/2/1 
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f sin x + cos x dx 
9 + 16sin 2x 
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27. Find the equation of the plane passing through the point (-1, 3, 2) and 
perpendicular to each of the planes : 

x + 2y + 3z = 5 and 3x + 3y + z = 0. 

m ~ q)f w:flCfl<OI ~ ~ ~ ~ (-1, 3, 2) if ~ 7jfffiT ~ wn fll""ltlc,i'i 

X + 2y + 3z = 5 0"m 3x + 3y + z = 0 ~ lR <1'"Mf ~ I 

28. A cottage industry manufactures pedestal lamps and wooden shades, 
each requiring the use of grinding/cutting machine and a sprayer. It 
takes 2 hours on the grinding/cutting machine and 3 hours on the 
sprayer to manufacture a pedestal lamp. It takes one hour on the 
grinding/cutting machine and 2 hours on the sprayer to manufacture a 
shade. On any day, the sprayer is available for at the most 20 hours 
and the grinding/cutting machine for at the most 12 hours. The profit 
from the sale of a lamp is ~ 5 and that from a shade is ~ 3. Assuming 
that the manufacturer can sell all the lamps and shades that he 
produces, how should he schedule his daily production in order to 
maximise his profit ? Make an L.P.P. and solve it graphically. 

~ ~ m- FP=ITm ~,g~C1 m- am: ~ ~ -m q.:rrm ~ 1 ~ ~ f.1lTinT if 
~~~ ctf ~ attt ~ ctf 3WHGlCfltli ~ ~ I ~ Brr ~ f.1lTiuT if 2 tiZ 
~~~ cit lffiR cit attt 3 tiZ ~ cn1 3iiCl~GlCfltll men- ~ ~ ~ m- ~ 
f.1lTiuT if 1 efGr ~~~ qft ~ qft 3fu: 2 tiZ ~ ctt 311Cl ~ GlCfltll ~ ~ I 

~ ~ an~ 20 tiZ w.rr ~~~ ctt ~ ~ an~ 12 tiZ ~ 
~~~I ~~ctt~"~R~~ 5(f2TT~mctt~1R"fffl1~ 3 

~ 1 ~ "lif.ffi ~ fcfi ~ ~ ~ w.rr m m ~ t m ~ fcfi Cffi" ~ 
cn1 ~ ~ ~ ~ fcfi "ffi'l1 an~ m 1 ~ ir tfurcn ~ ~ 
~ m1:fi qft fl~llldl if ~. ~ I 

29. A factory has two machines A and B. Past record shows that machine 
A produced 60% of the items of output and machine B produced 40% of 
the items. Further, 2% of the items produced by machine A and 1% 
produced by machine B were defective. All the items are put into one 
stockpile and then one item is chosen at random from this and is found 
to be defective. What is the probability that it was produced by 
machine B? 

~ ChR@~ if A o2IT B ~ ~ 'C11fr ~ I ~~if 11m T.R1"m ~ fcfi '¥'f ~ 
q)f 60% ~ A o2IT 40% ~ B IDU m ~ 7jfffiT ~ I ~ ~ ~ A 
q)f 2% 3fu: ~ B q)f 1% ~ ~ ~ I ~ '¥'f d(<lli;'"i q)f ~ ~ af'1T 1W:rr 
~ ~ 3W ~ if Gli~'Cglll f.:rcfirffi 11"{ ~ ~ ~ l1T{ ~ ~, -w w ~ q)f 

~ B m ~ ~ ctt >IIMChdl CFIT mlft ? 
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