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• Please check that this question paper contains 11 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 wi1l read the question paper only and will not write any answer 
on the answer-book during this period. 

MATHEMATICS 

~ 3:fcn: 100 

Time allowed: 3 hours Maximum Marks : 100 
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(i) tNf JTR" ~ t I 

( ii) ~ JTFT rn -q 29 JTFT ~· iT rft;r 'lSUif -q ~ ~· : 31, ~ rror " 1 

79Tl5 31 it 10 JTR" #' fJr:rii it ~ ~ Jiq; 'ifiT # I 'fffU5 ~ if 12 JTR" 

r· f.sFrif it ~ iifTf Jiq; CfiT # 1 79Tl5 " if 1 JTR" ~· ~ it JRitcti 
rT: Jiq; CfiT # I 

(iii) 'fffU5 31 -q tNt JTFif ~ ~ ~ ~ ~ qrcp;f 3f2TCfT JTR" Cfff 3//rU4Cb(fl 

~ Rr:f ~ WFrf ~· I 

(i v) 1f'f JTR" rrf it finN #T r· I ff/;r '4f FIR: 3/iif W 4 JfFff q f1W Er: 

:Wif W 2 JfFff it 3fH1RCii finN # I # tNt JTFif q if ~ ~ tf 
~~CflRT#I 

r v J ci C'1jl H2< c5 Jfli77r c& ~ -:r~t· ~ 

General Instructions : 

65/1 

(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. 

(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. 
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~31' 

SECTION A 

JTFf fk9!ff 1 "# 10 ffi$ ~ JTFf 1 ~ q;r # I 

Question numbers 1 to 10 carry 1 mark each. 

1. fuawmt ~ *: R X R--) R, a* b = 2a + b nu mrn ~ I (2 * 3) * 4 ~ 
~I 

The binary operation * : R x R --) R is defined as a * b = 2a + b. 
Find (2 * 3) * 4. 

2. tan-1 J3 - sec-1(- 2) q}f ~ "Gl'1" ~ ~ I 

Find the principal value of tan-1 J3 - sec-1
(- 2). 

5 ] [3 -4] [ 7 
y- 3 + 1 2 = 15 

Find the value of x + y from the following equation : 

5 ] [3 -4] [ 7 
y- 3 + 1 2 = 15 

3 4 

[ -1 
2 

~] 
_, 

4. ~ AT= -1 2 (fqT B= ";Z tft AT- BT ~ ~ l (', 

1 2 
0 1 

3 4 

If AT= [ -: 2 

~l AT- BT. -1 2 and B= then find 
2 

0 1 
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s. 1Wn A, 3 x 3 m Cf)f ~ crrt ~ ~ ' 1 2A 1 Cf)f l1R ~. ~ 1 A 1 = 4 ~ 1 

6. 

Let A be a square matrix of order 3 x 3. Write the value of I2A I. 
where I A I ::: 4. 

I1'R~~: 
2 

J J4- x2 dx 

0 

Evaluate : 
2 

J ~4- x 2 dx 

0 

7. ~ ~ ~ fcli J ex (tan x + 1) sec x dx = ex f(x) + c ~ I 

ffl ~ f(x) ~ \lll ~ ~ ~ Cfi«1f ~ I 

Given J ex (tan x + 1) sec x dx = ex f(x) + c. 

Write f(x) satisfying the above. 

A 1\ A A 1\ 

8. ( i X j ) . k + i . J q)f l1R ~ I 

A A A A A 

Write the value of ( i x j } . k + i . J 

--7 
9. ~ AB, ~ 1l'lim ~ A(2, 1) ~ ~ ~ B(-5, 7) ~. it~~ 

~~I 
--7 

Find the scalar components of the vector AB with initia.l point A(2, 1) and 
terminal point B(- 5, 7). 

10. ~ ~ ~ ~ 3x- 4y + 12z = 3 ctf ~ ~ ~ I 

Find the distance of the plane 3x - 4y + 12z =· 3 from the origin. 
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~5; 

SECTION B 

rm ~ 11 # 22 "f(qj rrri/q; rm 4 ~ q;r # 1 

Question numbers 11 to 22 carry 4 marks each. 

11. f.rt;; q;) fiR;; ~ : 

( 
. -1 3 t-1 3) 6 cos sm 5 + co 2 == 

5 
Ji3 

Prove the following : 

( 
. -1 3 t-1 3) 6 cos sm 5 + co 2 == 

5 
Ji3 

b+c a a 

b c+a b = 4 abc 

c c 

Using properties of determinants, show that 

b +c a a 

b c+a b = 4 abc 

c c a+b 

13. ~ fct f : N ----)> N, ~ f.rt;; sro ~ ~, 

65/1 

{

X + 1 , <m:: X fcf!:rq t 
f(x) = 

x-1, "liR x lPft 
~ ~ 3ili01<tt m i , 

3feiCfT 

~aw:nn ~an * : R X R ----)> R ~ 0 : R X R ----)> R, it a * b = J a - b J ~ 
aob = a, ~ a, b E R ~ fe;m:, m ~ ~. ~ ~ ~ 1 ~ fct 
'*' ;t;JJfqr~~ll ~ ~ ~ ~ t 'o' ~ t 9 ~qrqr~i:lll ~ t 1 
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14. 

Show that f : N ___. N, given by 

{

x + 1 , if x is odd 
ftx) = 

. x- 1 • if x is even 

is both one-one and onto. 

OR 

Consider the binary operations • : R x R ___. R and o : R x R ___. R 

defined as a • b = I a - b I and a o b = a for all a, b e R. Show that 
'•' is commutative but not associative, 'o' is associative but not 
commutative. 

~ J 8 sin- 1 t. J8 cos-1 t .. 
m~~ 

dy y 
X = y = ~. = dx X 

31~ 

tan - I [ Jt +X: -1] ~xt~ li<:fq;fl"'l ~ I 

If J . - 1 
y = J UJS-lt show that 

dy y 
X = a•m t, a , = dx X 

OR 

Differentiate 'f with respect to x. tan- 1 [ 11 + xx2 - 1] 

15. ~ X = a (COS t + t sin t) Ci?:fl Y = a (sin t - t COS t), 0 < t < 7t t ffl 
2 

If x = a (cos t + t sin t> and y = a (sin t - t cos t}, 0 < t < ; , 

and 

65/1 6 
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1s. "" ;, ,.. <11'1 Iiili• .{11!r l; 1<tf! ~ t 1 lim '" "'.. ,.. nm .,.~ If ~· 
fir. il 11 i il;ltil ~ r. ';l h <rr.n ~ 1 !rlrr ct sr.t ;$ir~ ,._. ~ 11 ,-z 

• 

17. 

,-,.:# ~~·~ill> tRJ mrr 1!44\ ~ t 
lo Loa..t!T 6 "' ""'* is. leiot'•l"" •e•••l•~l to >••II fit• \,ftlwtn It' •11• 
!><klo. ,. l"~d ''""~' •.1>• tp'VUI\d, '"'~ lrom 1);, "'• , il ~ lht .,,. ~~ 
: a111s tto ... 1111 .. 1 u tb hfi<J..'11t .on the.:. w~u dtcru41nw ¥"!-aM •..nc 11aot 
ilf tbt l~tddCI' 11 ~ 11> o"'llJ fn>lll tl;c w"ll 1 

li'ilfrrm> 

fit" - Jl en:: 
· ) 

ll'l1f1 

.. ~ l1fi; ~ 

• 

J 
X tUt ¥. 

J ·--,. 
d.a 

.. 
),¥1JiutUt" 

u 

f ~ -•I 41 

~ · 
fiR 

1: u•Au•tt. 
• 

1 ,. "''" . 1hr .. 
l • nt- 9' 

n 

1 a. ~ l!T"ll o ~ l"' j; ~ "" ~ "'"''" ~" r.l!' Jn ~ m7.tlr:li .,,,,n $1 

"'ll ;m ' I 
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Fonn the differential equation of the family of circles m the second 
quadrant and touching the coordinate axes. 

OR 
Find the particular solution of the differential equation 

2 dy x (x - 1) - = I· y = 0 when x = 2. 
dx ' 

19. RYf~f«tl'l ~ *1~~{01 q;) ~ ~ : 

20. 

(1 + x2
) dy + 2xy dx = cot x dx; x -:t; 0 

Solve the following differential equation : 

(1 + x2
) dy + 2xy dx = cot x dx; x 1=- 0 

---+ A A A ---+ A A A ---+ A A A 

Let a = i + 4 j + 2 k , b = 3 i - 2 j + 7 k and c = 2 i - j + 4 k . 
---+ ---+ ---+ 

Find a vector p which is perpendicular to both a and b and 
---+ ---+ 
p . c = 18. 

21. ~ ~ ~ P1~~1iq; ~ ~ ~ ~an A(3, 4, 1) (fliT B(5, 1, 6) cit fi:rffi crrffi 
~ XY-('1'"(1 q;) ~ t 

Find the coordinates of the point where the line through the points 
A(3, 4, 1) and B(5, 1, 6) crosses the XY-plane. 

22. nm ~ 52~ ~ ~ ~-'ifffu tfit <Tt 7fit ~ it ~ tffi at1ihH (fGRT ~ 
~) ~ "fffi ~ I ~ t1J ~ 'C1'if ~ ~ CfiT ll1Ur ~ ~ ~ ~ I 

65/1 

Two cards are drawn simultaneously (without replacement) from a 
well-shuffled pack of 52 cards. Find the mean and variance of the 
number of red cards. 
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~~ 

SECTION C 

JTr.r "#r.§!n 23 it 29 nCfi ~ JTr.r 6 ~ rB # I 
Question numbers 23 to 29 carry 6 marks each. 

23. ~ q;;r m ~. Fo1CiF<.1f'tin fl'iiCfi{OI ~ -q;) ffl ~ : 

2x + 3y + 3z = 5, x- 2y + z =- 4, 3x- y- 2z = 3 

Using matrices, solve the following system of equations : 

2x + 3y + 3z = 5, x- 2y + z ;:: -4, 3x- y- 2z = 3 

24. m ~ fcfi ~ ~ ~ ~ ~ 3Rrffi ~ crni "TO ~ cu8 ~-~ ~ 
~ ~. ~ ~ ~ Ch1 anm m-m ~ 1 

~ 

fGq: ~ c2 crT ~ ~ qffi ~ ~ ~ it ~ it ~ ~ ~ ~ 3TI'tm: 
3 

~ ~. ~ 7ifRT t I ~ fcf; ~ q;;r 3lf~ ~ C In 'Ef.l ~ ~ I 
6v3 

Prove that the radius of the right circular cylinder of greatest curved 
surface area which can be inscribed in a given cone is half of that of 
the cone. 

OR 

An open box with a square base is to be made out of a given 
quantity of cardboard of area c2 square units. Show that the 

3 

maximum volume of the box is c rn cubic units. 
6v3 

25. l1R~~: 

65 .' 1 

. ~1 

f xsm x dx 

J1-x2 

3lmiT 

llR"~~: 

f 
x2 + 1 

--------=--- dx 
(x - 1)2 (x + 3) 
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Evaluate : 

.. 
f x sin-

1 
x dx 

J1- x
2 

OR 

Evaluate : 

J 
x2 + 1 dx 

(x - 1)2 (x + 3) 

26. {(x, y): x2 + y2 :<;; 4, X+ y ~ 2} "[TU ~ m qif ~ ~ ~ I 

Find the area of the region {(x, y) : x2 + y2 ~ 4, x + y :?: 2} . 

.......b~ x-1 y-2 z-3 x-1 y-2 z-3 ~...;. 27. <iiG, \GI" -- = -- = -- "'fl"llT = -- = -- t_1Lijqi'i_ {1 1 dl k 
-3 -2k 2 k 1 5 

q:;r llR ~ ~ I ~ ~ ~ qlf w•fiCfl'(OI ~ ~ ~ B 003# CflT ~ 
Cfil:fiT ~ I 

. x-1 y-2 z-3 
If the hnes -- = -- = --

x-1 y-2 z-3 
and -- = -- = - are 

-3 -2k 2 k 1 5 

perpendicular, find the value of k and hence find the equation of 
plane containing these lines. 

2s. ~ ~ ~ ~ "Q1m :a01<1dl t 1 * ~ 5 "liT 6 ctt ~ ~ M t. m Cffl 

~ ~ "it cfR ~ 3€91<11'fl t Jfu: Rm ctt ~ ,;jR q;@ ~ I * ~ 1, 2, 3 

"liT 4 ctt ~ ~ M t. m Cffl ~ ~ CfiT ~ em: :a01<1dl ~ ~ "lfW -;ftc 

q;«ft ~ ~ ~ ~ "liT "IR: ~ s3TI 1 * ~ afc6 ~ m ~ ~ ~. m ~ 
~ ~ ~ -qffi 1R 1, 2, 3 "liT 4 ~ ~ ctt 511f4Cfl('11 <fliT ~ ? 

65/1 

Suppose a girl throws a die. If she gets a 5 or 6, she tosses a coin 
3 times and notes the number of heads. If she gets 1, 2, 3 or 4 she 
tosses a coin once and notes whether a head or tail is obtained. If 
she obtained exactly one head, what is the probability that she threw 
1, 2, 3 or 4 with the die ? 
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29. ~ ~-~ ~ )jqi"T\ it ~ ~ ~ )jqi"T\ fl:rffi";rr ~ ~ fcfi fir~ .q fclc:lfi1"1 

A CfiT ~ <fi11-~-<fi11 8 lilTcfl afu: r<:!c: If~ '1 C CfiT ~ thl1-if-cti!f 10 ~ ~ I 

~ 1 .q 2 lilTcfl rq c: lf11 01 A "SJfu fcfim am: 1 ll"ffi1 rq c: lfil 01 c >fffi fcfim t ~ 
~ II ~ 1 ~ rCI C: lfil "1 A "Sifu fcfim a:fh 2 ll"ffi1 rCI C: I fi1 "1 C "Sifu fcfim ~ I >fffi 
M ~ Jq;'T ~ # (5~ J@r fcfim ~II~~~ (7c::rm ~I 

~ ~ ~ ~ irmtR ww:rr ~ ::rrq; ~ ~ q;fcn J@r 1%m fir~ CfiT 

~~~~I 

A dietician wishes to m1x two types of foods in such a way that the 
vitamin contents of the mixture contains at least 8 units of vitamin 
A and 10 units of ,·itamin C. Food I contains 2 units/kg of vitamin A 
and 1 unit/kg of Yitamin C while Food II contains 1 unit/kg of 
vitamin A and 2 units/kg of vitamin C. It costs ~ 5 per kg to 
purchase Food I and ~ 7 per kg to purchase Food II. Determine the 
minimum cost of such a mixture. Formulate the above as a LPP and 
solve it graphically. 
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