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General Instructions : 

(i) All questions are compulsory. 

(ii) The question paper consists of 29 questions divided into three 
sections A, Band 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. 

(iu) 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. 

(u) Use of calculators is not permitted. 

~ f.ftfr: 

(i) "f1lft JfR 3?f.rCfTlf U" I 

(ii) ffl JfR W q 29 JfH ~· ~ rft;r 7ffU'if q ~ u· : 31, iif ff?Jr N I &US 

31 if 10 ffl ~- ffl;ri; it ~ ~ m; CfiT ~ I &US ~ if 12 JfH ~- ffl;ri; 

it srrilcli 'ilTf ~ CfiT # I &US 'ff it 7 >rR t ffl;ri; it srrilcli rJT • CfiT 

# I 

(iii) &US 3f q "f1lit JfRT it 3fR' ~ ~ ~ Cf/rFr 3flfqT JfH W 3W4?44lrtl 

~ ~ -w trEfit u· 1 

( i u) y_u{ JfR W q ~ #f. U" I fW: <Jft TR 3iqff qB 4 JfFif it W-rT fr: 

3iqff em? 2 JfFif i[' 31Rffi:cn ~ ~ I # "f1lit JfFif if if 3fT!fCit 'CfC/i ~ 

~~#; 

r u; c11 ey &2 < ~ m ctt 3fTlFrr -:r;ff # 
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SECTION A 
~ 31' 

Questions number 1 to 10 carry 1 mark each. 

IfR "fi1§lff 1 -« 1 o W-1i ~ 1lR 1 ~ iiJ I 1 

1. If f: R __. R be defin~d by f{x) = (3 - x3)u3
, then find fof(x). " 

~- f: R _..R. ftx) = (3 ~ x3)~ rm qf<it1M't1 f, m_ fdf(x)_ ~ ~ 

'· J. ' Write the principal value of sec-1(-2). 

. aec-lt-2) ~ ~ 't{R ~ 1 

I. 

~ s. 
:f. 

What positive value of x makes the following pair of determinants 
equal ? 

2x 3 16 3 

5 X 5 2 

X~ ~ ~ l1R Eh ~ f.ri::;{ fll(~ii$ T""" WlR t ? 

2x 3 16 3 

5 X 5 2 

4. EvaJuate : 

"J sec2 (7 - 4x) dx 

-qr.:r 1l'ffi ~ : 

J sec2 ,(7- 4x) dx 

... 

· I. Write the adjoint of the following matrix : 

, 
' ' ., 

'i 
,. .. ·. 66/1 

' 

~ft1fl!l11 ~ qjT Bif@s"f ~ : 

(: . -:J 
3 

. ·. 
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;. Write the value of the following integral : 
n/2 

I sin5 x dx 
-n/2 

rr./2 I sin5 x dx 
-n/2 

7. A is a square matrix of order 3 and I A I = 7. Write the value of 

I adj. A I-

A W 3 CfiT ~ Cflt ~ t ~ I A I = 7 t I I adj . A I <tiT tfH ~ 1 

~. Write the distance of the following plane from the origin : 

2x --:- y + 2z + 1 = 0 

~ ~ it Hkifclf{!Jd ~ ~ ~ ~ 

2x - y + 2z + 1 = 0 

!J. Write a vector of magnitude 9 units in the direction of vector 
1\ 1\ " 

-2 i + j + 2 k. 

1\ 1\ 1\ 

~-2i + j +2k ~ ~9~~ctiT~~~ \ 

1\ 1\ 1\ 1\ 1\ 1\ ~ 

10. Find A if (2 i + 6j + 14 k) x ( i - A.j + 7 k) = 0 . 

1\ " 1\ 1\ 1\ 1\ ~ 
A~ ~ ~ (2 i + 6j + 14 k) x ( i - J...j + 7 k) = 0 . 
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SECTION B 

~-
Questions number 11 to 22 carry 4 marks each. 

JTH msm 11 it 22 (fCfj rrritq; JTH it 4 3icii t , 

11. A family has 2 children. Find the probability that both are boys, if it is • 
known that 

(i) at least one of the children is a boy, 

(ii) the elder child is a boy. 

~ -qftim if 2 ~ ~ 1 ~ ~ t ~ ~ ctt ~lf~Cfldl ~ ~. m=e: ~ 
~ ~ fcfi 

(i) qi'q--ft-qi'q ~ ~ ~ ~. 

(ii) Cif.?l ~ ~ t 

12. Show that the relation S in the set A = {x e Z : 0 ~ x :::;; 12} given by 

S = {(a, b) : a, b E Z, I a - b I is divisible by 41 1s an equivalence 
relation. Find the set of all elements related to 1. 

18. 

65/1 

~ fcfi flljjttl""l A = {x e Z : 0 s x s 121 if Rcn 1'fliT ~ S \lf) 1% 

S = {(a, b) : a, b E Z, I a- b I fctiilf"lrl ~ 4 lt} "00 ~ t, ~ ~ ~ 
~ 1 1 -ft ~ wfr ~ CfiT fl~tt mer ~ 

Prove tlle following : 

t -1 l -1 ( 2x J tan -1 ( 3x - x3 J an x + an 
2 

= 
1-x l-3x2 

OR 

Prove the following : 

cos [tan-1 {sin (cot-1 x)}] = 1§ 2 
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311!Mf 

f~k1f<1fuH1 t6f fir.& ~ 

= tan-1 (3x- x3) 
1- 3x2 

cos [tan-1 lsin (cot-1 x)}] = jg 

L4. Express the following matrix as the sum of a symmetric and skew 
symmetric matrix, and verify your result : 

3 -2 -4 

3 -2 -5 

-1 1 2 

f~"'1ft1f&H ~ t6f ~ ~ ~ (fliT ~ ~ ~ ~ ~ ~lilfi&l ~ ~ 
-q Cilffli ~ ~ llftuTrq t6r fl \"'41 f'i H ~ : 

3 -2 -4 

3 -2 -5 

-1 1 2 

~ II f\ II ~ f\ f\ f\ ~ fl f\ f\ 

15. If a = i + j + k , b = 4 i - 2 j + 3 k and c = i - 2 j + k , 

find a vector of magnitude 6 units which is parallel to the vector 
~ -----) ~ 

2a-b+3c. 

OR 
-----} II f\ f\ ---t f\ II f\ 

Let a = i + 4 j + 2 k , b = 3 i - 2 j + 7 k and 
-----} {\ {\ {\ ---Jo 
c = 2 i - j + 4 k. Find a vector d which is perpendicular to both 

-----) ---Jo --+ ----7 
a and b and c . d = 18. 
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---+ 1\ A. fl. ---+ 1\ 1\ fl. 

b=4i-2j+3k f1?.ll c =i-2j+kt. 

~~6~~Cfif~~~~ I 

~·· 

---+ r;. 
-qr;,~fq:j a= 1 

1\ " ---+ 1\ A A 

+4j+2k, b=3i-2j+7k ~ I 
---+ 1\ 1\ 1\ 

c =2i -j +4k ~ I ~ ~ ~ d ~ ~ ~ -1 ntrT b ~ ~ 
• ---+ ---+ ~ 
~ ~ ~ c , d = 18. ~ I 

Pind h • th l" X+ 2 y + 1 z- 3 d" f 18. t e pmnts on e me -- = -- = -- at a 1stance o 
3 2 2 

5 units from the point P(l, 3, 3). 

OR 

Find the distance of the point P(6, 5, 9) from the plane determined 
by the points A(3, -1, 2), B(5, 2, 4J and C(-1, -1, 6). 

tm x + 2 = Y + 1 = z- 3 tR ~ ~ m ~ ·~ fr;r P<1 3 3) ~ 5 ~ 3 2 2 ,..,-~ 'i>ll"l'-; ,..,~ ' , 

~~'q\~1 

3fOT 

~ P(6, 5, 9) qit ~an A< a, -1, 2), B(6, 2, 4) nm C(-1, -1, 6) it uu ~ I 

~tr1_Um~1 

17. Solve the following differential equation : 

(x2 
- 1) dy + 2xy = 1 

; I X I '# 1 . 
dx x 2 -1 

OR 

Solve the following differential equation :. 

J1 + x2 + Y2 + x2y2 + xy dy = 0 
dx 

~ft.1Ff.9\1 ~ Btfl<ti{Ol ci1 ~ ~ : . 
(x2 - 1) dy + 2xy = 

2
1 

; I x I ~ 1 
dx x--1 

attm 

,_, 
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RJOOtf~Rg('j ~ tiJilq){OI cnl ~ ~ : 

J1 + x2 + Y2 + x2y2 + xy dy = 0 
dx 

18. Show that the differential equation (x- y) dy = x + 2y, is homogeneous 
and solve it. dx 

19. Evaluate the following : 

J x+2 d 
J<x - 2) (x - 3) x 

f~JOOtf~f(g(1 QiT m:t ~ ~ : 

J x+2 d 
~(x - 2) (x - 3) x 

20. Evaluate the following : 
2 

J 5x2 dx 
x 2 + 4x + 3 

1 

f.tJOOtft1f(g('j q;r 11R ~ ~ 

J2 5x2 dx 

x 2 + 4x + 3 
1 

. -1 
21. If y = ea sm x, -1 S: x S: 1, then show that 

d 2y dy . 
(1-x2)-- x-- a 2y = 0. 

dx 2 dx 

. -1 ~ ....;:,. 
~ y = easm x' -1 $ x S: 1 ~. ~~ ~ ~ 

2 d 2y dy 2 
(1- X ) - - X- - a y = 0. 

dx2 dx 
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22. If -1 (3< ! J· y = cos find dy 
dx 

SECTION C 

WQ' ll 

Questions number 23 to 29 carry 6 marks each. 

m 1h9t!T 23 # 29 Mi wiPti JTR ili 6 afq; t 1 

13. Using properties of determinants, prove the following : 

~ x x2 1 + px3 

y y 2 1 +pya = (1 + pxyz) (x - y) (y- z) (z - x) 

OR 

Find the inverse of the following matrix using elementary operations : 

1 2 -2 

A= -1 3 0 

0 -2 1 

*i i:d'J I "ffl t~~m~ Fo1 "'ifHful i'1 q,1m~ 
~ 

X x2 1 '+ px 3 

y y2 1 +pya = (1 + pxyz) (x- y) (y- z) (z- x) 
-(' 
~-

z2 1 + pza z 

3f'llfT-

9 P.T.O. 
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~ ~an it m -rnr f.r:1 ~ qn ~ wo ~ 
1 2 -2 

A= -1 3 0 

0 -2 1 

24. A bag contains 4 balls. Two balls are drawn at random, and are found 

to be white. What is the probability that all balls are white ? 
' 

~ ~ ~ 4 ~ ~ 1 ~ ~ G) ~ ~~~i0~! ~ 'It wn ~ ~ ~ 'It 1 

Sl!f~~dl ~ ~ ftb tNt Tre: ~ trr ctt ~ ? 

25. One kind of cake requires 300 g of flour and 15 g of fat, another kind 

of cake requires 150 g of flour and 30 g of fat. Find the maximum 

number of cakes which can be made from 7·5 kg of flour and 600 g of 

fat, assuming that there is no shortage of the other ingradients used 

in making the cakes. Make it as an L.P.P. and solve it graphically. 

~ WfiR * ~ qit 300 m. 31R:1 wn 15 m. qm (fat) ct1 2r!!q~4~(11 iMT ~ ~ 
~ WfiR * ~ it ~ 150m. 31R:1 wn 30m. qm ct1 ::.mq~~tt>HI iMT ~ 1 W 
~ ~ ttm ~ ~ ~ 7·5 fcl:im m ({~ 600 m. qm ~ ~ ~ ~. ~ 
~ F~cn ~ ~ ftb w Ch1 ~ it ~ ~ -qzyif it 'li1ft ~ wrr , ~ ca 
~~~~mto~~~l 

26. Find the coordinates of the foot of the perpendicular and the 

perpendicular distance of the point P(3, 2, 1) from the plane 

2x - y + z + 1 = 0. Find also. the image of the point in the plane. 

~ P{(3, 2, 1) ~ ~ 2x - y + z + 1 == 0 ~ m ~ mR ~ * trre: * 
f.1~~tiq; OfU ~ ct1 ~ wa ~ ' ~ ~ ~ ~ ~ * ~ it f.i~~1i,.; 
1:fiwa~1 

2 2 27. Find the area of the circle 4x + 4y = 9 which Is interior to the 

65/1 

parabola x2 = 4y. 

OR 

Using integration, find the area of the triangle ABC, coordinates of 
whose vertices are A(4, 1), B(6, 6) and C(8, 4). 
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q(q(1J4 x2 = 4y am ~ 4x2 + •r = 9 $ ~ ~ q)f ~ ~ ~ ' 
3l111U 

~Hi1Cfl~<1 qa ~~~~~~ABC, qa ~ ~ ~·~ ~ 
$ R~:e1ict1 A(4, 1), B(6, 6) o~ C(8, 4) t I 

28. If the length of three sides of a trapezium other tnan the base is 

10 em each, find the area of the trapezium, when it is maximum. 

. ' 

~ ~ ~ $ amm: $ ~. ~ ~ ~3ll ~ ~ ~ 10 ~ ~ t. m 
~qa .~~m .~l 

29. Find the intervals in which the following function is 

· (a) strictly increasing, 

(b) strictly decreasing . 

. ·~ 

. 
86/1 
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