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General Instructions : 

MATHEMATICS 

~lful(i 

(i) AU questions are compulsory. 

[ Maximum marks : 100 
[~a#n:JOO 

(ii) Tile 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 ques1ions in Section A are co 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 altemmives in all such questions. 

(v) Use of calculators is 11ot pennitted. 
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1. 

2. 

3. 

4. 

5. 

65/1/1 

(i) ~rwr~f1 

( ii J r« rwr- rr;r "if 29 rwr f iifT 'fWr rgvihf ~ t : .31, ;r, ffFlT 'fr 1 @115 ar "if 1 o rwr f f&r;pf it 
~ f[1.fj a#f; CfiT f I @115 <if "if 12 JWf f f&r;pf it ~ T.m" J#/1 W fr I @115 N "if 7 JlR f 
f.;r;pf it~ f§: a#f; W fr I 

(iii) rsug 3T "if 711ft JTFif cfl atfr f!'1i ~ f!'1i CflCfll 3fllCfT JlR C1ff -31/qN'firll ~ firT[ ";JfT m f I 

( iv) rruf JTR rT;l "if fcrcm;:q ;:rif I 1 fiR iff Tm" Jiq:;f cm:f 4 mf "if rrerr ;p: Jiq:;f cm:f 2 mf "if ~H'fRq:; 
fcrcm;:q f I # fr4f mf "if it ~ f!'1i if fcrcm;:q CfiRr f I 

( v) ~Hjif'k< cfl wWr C1ff aqq#r ';f{i f I 

SECTION-A 
~-31' 

Question numbers 1 to 10 carry one mark each. 
~~1~10oqj~~~3fcfiq;rt I 

~ ~ ~~ ~ 1\ 1\ 1\ 

Find the projection of a on b if a· b = 8 and b = 2i + 6j + 3k. 
~ ~ ~~ ~ 1\ 1\ 1\ 

a CfiT b "Q'\~m~~ a· b =8~ b =2i +6j +3kt 1 

~ 1\ 1\ 1\ 

Write a unit vector in the direction of a = 2i - 6j + 3k. 
~ 1\ 1\ 1\ • 

~a =2i-6j+3k '1it~'#~~~~ I 

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

Write the value of p for which a = 3i + 2j + 9k and b = i + pj + 3k are parallel 
vectors. 

' ' If matrix A = (1 2 3 ), write AA, where A is the transpose of matrix A. 

"llfi;::~A=(l 2 3)t"ffi~AA·~~A',~ACfil~~ l 

2 3 4 

Write the value of the determinant 5 6 8 
6x 9x 12x 

2 3 4 

'l:mfUI~ 5 6 8 CfiTT:fR~ I 

6x 9x 12x 
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6. Using principal value, evaluate the following: 

7. 

8. 

sin-1 (sin 
3
51tJ 

~ "tfR ~ m Cf1{ f.:rt=r cnr "tlR 'IDff ~ , 

sin-1 (sin 
3
5nJ 

sec-x I 
., 

Evaluate : 3 + tan x dx. 

I sec2x 
'tlR m ~ : 3 + tan X dx. 

1 

If I (3x2 + 2x + k) dx;; 0, find the value of k. 

0 

l 

~I <3x2 + 2x + k) dx;; ot m k ~"tTRm~ 1 

0 

9. If the binary operation * on the set of integers Z, is defined by a * b;; a + 3b2, then 

find the value of 2 * 4. 

~ &~ ~ * ~ * tlijl"-il4 z 'R ~ ~ ~ ~ fEfi a * b ;; a + 3b2 ~. m 
2 * 4 Cli1 "tTRm~ 

10. If A is an invertible matrix of order 3 and! A I;;: 5, then find I adj. A 1. 

II. 

65/1/1 

~A ~&:j&ili 0lh~ ~t~~3t, ~I A I;;: stmr adj. A lmff~ I 

SECTION-B 
l§q- if 

Question number 11 to 22 carry 4 marks each. 

WA ~ 11 ~ 22 'i'fSli ~ ~ 4 afq;" Cli1 t I 

~ ~ ~ --+ --+ --+ ~ ~ --+ --t --+ --+ 
If a x b = c x d and a x c = b x d, show that a - d is parallel to b - c , 

--+ --+ --+ --+ 
where a '# d and b '# c . 

--+ --+ --+ --+ --+ --+ --+ --+ --+ --+ --+ --+ . 
~a X b = C X d f1'm a X C = b X d t_ 'ffi'~f.tl' a - d ~ b- C, ~ 

. --+ --+ --+ --+ 
~t, ~ a '* d rrm b '* c ~ 1 
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12. Prove that : sin-{~)+ sin-{ 1
5
3) + sin-{~~) = ~ 

OR 

~~fen : sin-{~) + sin-{ 1
5
3) + sin-{~~) = ~ 

~ 

13. Find the value of f.. so that the lines 

1 - x _ 7y- 14 _ 5z- 10 7- ?x _ .t.=l_ 6- z 
3 - 2/.. - 11 and 3/.. - 1 - 5 

are perpendicular to each other. 

14. Solve the following differential equation : 

~ . 
dx + y = COS X - SlO X. 

~ . 
dx + y =cos x- sm x. 

15. Find the panicular solution, satisfying the given condition, for the following 
differential equation : 

~ -; + cosec l;) = 0; y = 0 when x = 1. 

~ ~ ~li"iiih{Di cl;ftrtttfe:u:~~q;f.~Cffi"tT~ffl~~ I 
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16. By using properties of determinants, prove the following: 

x+4 2x 2x 

2x x+4 2x = (5x + 4) (4 -x)2. 

2x 2x x+4 

~mfUICfll ~~ <fjf-w.:l)tr ~ f.:fl=r cit~~ : 

x+4 2x 2x 

2x x+4 2x = (5x + 4) (4 -x)2• 

2x 2x x+4 

17. A die is thrown again and again until three sixes are obtained. Find the probabiHty of 
obtaining the third six in the sixth throw of the die. 

~~<fil~-~i'fGf~~~t~~~~lR6<fjf~'ffi=r~ID'Cfl'~if~ I 
~ :w1fqetJt1l m ~ ~ ~ 1R ~ 6 'CflT 3:fcfi ~ 'ffi3T ~ ~ 1R ID'CfT m-m- t 1 

18. Differentiate the following function w.r.t. x: 

_rinx +(sin x)cosx 

f.:fl=r ~ 'CflT X~~ 3{(:(CfiM"'I ~ ; 

_rin x + (sin x)cos x 

19. Evaluate : J ..J ~ 2:t dx. 
5-4et-e 

OR 

f (x- 4)et 
Evaluate: (x _ 2)3 dx. 

'tiFI' m'ff ~ : f ~ ~X 2x dx. 
5-4e -e 

f (x- 4)ei 
'tiFI':ffi('f~: (x-2)3 dx. 

20. Prove that the relation R in the set A= { 1, 2, 3, 4, 5} given by R = { (a, b) : Ia- bl is 
even}, is an equivalence relation. 

~~~A= {1, 2, 3,4, 5} 11, R = {(a, b): la-bl~t} {RT~~R~ 
~~~I 
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21. Find ~ if (x2 + y2)2 = xy. 

OR 
d2y ~ 

If y = 3 cos (log x) + 4 sin (log x), then show that x2 · d.x2 + x d.x + y = 0 

~(xl + y2)2 =xyNm~~mtt 1 

3fQCfT 

d2y ~ 
~ y = 3 cos (log x) + 4 sin (log x) t, "ffi"~f.n x2 · ctx2 + x d.x + y = 0 

22. Find the equation of the tangent to the curve y = -J3x- 2 which is parallel to the line 
4x- 2y + 5 = 0. 

OR 
1 

Find the intervals in which the function f given by f(x) = .0 + 3, x #: 0 is 
X 

(i) increasing (ii) decreasing. 

crsfi y = -J3x- 2 cit~~t&l"CfiT fi4'1Cfl{OI ~~-:srrt&r 4x- 2y + 5 = 0 *'~ 
tl 

l1VCIT 

~m~f.iRtR~ r-:srr f(x) ;;:x3 + ~ ,x#: O~~i, (i)~i(ii) 51fi4H 

il 

SECTION-C 
l!q-W 

Question number 23 to 29 carry 6 marks each. 

~ ~ 23 ~ 29 (l'"ql ~ ~ 6 afcfi CfiT t I 

23. Find the volume of the largest cylinder that can be inscribed in a sphere of radius r. 

65/1/1 

OR 
A tank with rectangular base and rectangular sides, open at the top is to be 
constructed so that its depth is 2 m and volume is 8 m3. If building of tank costs 
Rs. 70 per sq. metre for the base and Rs. 45 per sq. metre for sides, what is the cost 
of least expensive tank? 

~~~~~<fiT a:n«<Ff~~\ilt r~qwt~~*' ~~~~i I 
3fQCfT 

31141'11$1{ .awm: q 31141'11c:tll< ~ ~ 2 m. ~ .aTR s m3 ~ tfft ~~~cit tqft 

CfiT f.:r4hJr ~ i I <W:: M *' RtTTur .q ~ *' ft;nt 70 Q. >rfu ql\l:i')c:{ .aft\ ~ lf{ 45 Q. >rfu 
ql]Ifl2{ oqc:c .3=lTffl t m- f~J0011'14 ~ ~ iil"::ft i<it cit~ '.FIT i? 
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24. A diet is to contain at least 80 units of Vitamin A and 100 units of minerals. Two 
foods F 1 and F2 are available. Food F 1 costs Rs. 4 per unit and F2 costs Rs. 6 per unit. 

One unit of food F 1 contains 3 units of Vitamin A and 4 units of minerals. One unit 

of food F2 contains 6 units of Vitamin A and 3 units of minerals. Formulate this as a 

linear programming problem and find graphically the minimum cost for diet that 
consists of mixture of these two foods and also meets the minimal nutritional 
requirements. 

~~~if Cfil1 ~ Cfil1 SO ~ f~i!lf"'l"'f A 3:fR 100 ~ ~ ~ ~ I ey ~ ~ 
~F1 a:fR'F2 ~t I ~F1 cit~4~. ~~*F2q,l-~6~. mff~ 
t I~ F1 cit~~-q 3 ~f.:wf"''=t A 3:fR' 4 'tfnfCfi~i I F2 cit~~-q 6 ~ 
f~i!lf"'l"'1Aalrr3~~t ~~~~~~~~'ll~~ I~ 
mr ~ a:nm CfiT ~ ~ ~ ~. ~ lPf ~ ~ lfiT fi:fl3lUT t afR ~ ~ 
~lcH<OICfi~~t I 

25. Thre b . b ll h . h bl b I e ags contam a s as s own m t e ta e eow: 

Bag 
Number of Number of Number of 
White balls Black balls Red balls 

I 1 2 3 

II 2 1 1 

III 4 3 2 

A bag is chosen at random and two balls are drawn from it. They happen to be white 
and red. What is the probability that they carne from the Ill bag? 

m- $;if -q ~ cit ~ f.:p:;f nlfM'llt 1l ~ t : 
~ ~~cit ~~cit ~~cit 

lf&rr ~ ~ 

I 1 2 3 

II 2 1 1 

III 4 3 2 

~ ~ lll<i'<ij\41 ~ 1'f4l (feiT ~ t ~ TR f.:rctiR;ft Tf{ I ~ ~W-IT ~ tlf cit~ rp;ft I 
Qtf4Cfi\11 CfQT t~~ III ~itt'ffi~ ~? 

26. Using matrices, solve the following system of equations : 

2x- 3y + 5z = 11 

65/1/1 

3x + 2y - 4z = -5 

x + y - 2z = -3 

~ CfiT w.iPJ ~ ~ 'tlJflCfl{UI ~<fiT ffi ~ : 

2x- 3y + 5z = 11 

3x + 2y- 4z = -5 
x + y - 2z = -3 
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1t 

f ecosx 
27. Evaluate ; cos.r _cos x d.x e +e 

0 

OR 

rrh 

Evaluate : J (2 log sin x- log sin 2x) d.x 

0 

1t 

f 
ecosx 

liRm~: ecosx + e-cosx dx 

0 

arercn 

rrh 

~m~: J (2log sin x-logsin 2x) dx 

0 

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

2x + y = 4, 3x- 2y = 6 and x- 3y + 5 = 0 

f1 'i I tflM '1 ~ "tflT wWr ~ SQ: m aU 

2x + y = 4, 3x- 2y = 6 ('fi!IT x - 3y + 5 = 0 

~f!R$r~~m~ 1 

29. 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. 

~ (-1, 3, 2) ~ ~ ~ "2I1Ft ~ ~ "tflT ~liJtfl{OI m ~ -:m fl'iflt"fi 

X+ 2y + 3z = 5 'f1'4T3x+ 3y + Z = 0~~~1R~m I 
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