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e Please check that this question paper contains 12 printed pages.

e 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.

e Please check that this question paper contains 29 questions.

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

e 15 minute 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-book during this period.
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TTHTT (3397 :

G) & yeT e &

(i) STYH-TTH29IHE T TR GUSI 5 ayifoa 8: 37, &, Gagrz | @& 37 F
4 577 & 1579 @ 9% Uk HAF 1 8 | @S § 4 8 Y97 & I578 & I gt A&
FEI@EFTH1 J978 570 @ I9% aR HF F1 3 | @IS 7 5 6 J97 &
574 @ Ic9% B: Ak FT 8 |

(iii) @V 37 § T J99] & I U I7eq, U FIa 94T o7 @l EvTHAFaR 15T
ST ghd & |

(iv) QO J97-97 4 1[9%c7 781 & | o o 9R 37l qci 3 Fol § @97 ©: 37l arct
3 J¥l F 3aRe fdweq & | 08 g4 Yo7l 4 & 3791 T &7 [4hcT 57 T
g/

(v)  HAPAN P JIIT BT 3FHIG g8 | TG 3TaTvTH &1, T 3T TGFTIHIT GRIVET
HIT §hd & |

General Instructions :
(i) All questions are compulsory.

(it)  The question paper consists of 29 questions divided into four sections A, B,
C and D. Section A comprises of 4 questions of one mark each, Section B
comprises of 8 questions of two marks each, Section C comprises of
11 questions of four marks each and Section D comprises of 6 questions

of six marks each.

(iit)  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
3 questions of four marks each and 3 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. You may ask for logarithmic tables, if

required.
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Qs A
SECTION A

T GEIT ] G4 TF I 71 3F F & |

Question numbers 1 to 4 carry 1 mark each.

65/1

tan_1\/§ — cot_l(—\/g) <hl M ATd $IfT |
Find the value of tan 13 — cot 1(—=+/3).

0 a -3
Ife g A=|2 0 -—1| favm wmfi@ g, @ @ @M v % A9 I
b 1 0
HT |
0 a -3
If the matrix A=[{2 0 -1/ is skew symmetric, find the values of ‘a’
b 1 0
and ‘b’.

@ WEE & qA b, T GRE wuE ) § ¥ ol 1 aREm i i,
aa%wﬁsaﬁawﬁwm%awmaﬁaw%%l

- -
Find the magnitude of each of the two vectors a and b , having the
same magnitude such that the angle between them is 60° and their scalar

product is % .

I axb, @A TAAD T T TS TCAT hl AT 2 AAM I aob=(axb) + 3 B,
@l (5) 0 (10) =1 A foiflay, &t « 9 o feamum) dfshamd 3 |

If a = b denotes the larger of ‘a’ and b’ and if a 0o b = (a = b) + 3, then

write the value of (5) o (10), where * and o are binary operations.
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Qs d
SECTION B

Jo7 GEIT5 & 12 % Jod% J97 & 2 3HF & |

Question numbers 5 to 12 carry 2 marks each.

65/1

firg FifSe o -
3sin1x=sin1(8x— 4X3), X€E |— l, 1
L 27 2]
Prove that :
3sin ! x=sin"! (8x — 4X3), X€E |— l, 2
L 2 2]
-3
fem mn 2 5 A= }%,aﬁA—lam‘eﬁﬁqamamﬁQ%
-4 7
2A71 =9I — A
2 -3
Given A = , compute A1 and show that 2A~1 =9I — A.
-4 7

tan1 (Mj T x % UL TR HINTT |

sin X

. . —1(1 .
Differentiate tan™! (ﬂj with respect to x.

sin X

frell avg 1 x THEA b IAGA H FEUd A @drd C(x),
C(x) = 0-005x3 — 0-02x + 30x + 5000 & ¥&a = | EHA TG [ HIT
ik 3 Wmﬁﬁ'ﬁﬂ%, GI%T@'HTHFHTTH (marginal cost)ﬁ ?ﬂﬁ'SITJ%
3cATeH b Topell TR 99Ul AT § dTcehicTeh giEd shi & |

The total cost C(x) associated with the production of x units of an item is
given by C(x) = 0-005x% — 0-02x2 + 30x + 5000. Find the marginal cost
when 3 units are produced, where by marginal cost we mean the

instantaneous rate of change of total cost at any level of output.

4
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9.  HodAThd HINT :
2

o .
cos 2X + 2sin“ x

o cos? x

dx

Evaluate :

] .
cos 2x + 2s1n2 X

o cos? x

dx

10. 9% $d y = a P+ I FEfid F0 e T fashet TRt Ta Fifve, -t
a qdT b W3 I T |

Find the differential equation representing the family of curves

y=a ebx+5, where a and b are arbitrary constants.

11. AR afE 1 —2) +3k a3l —2) + k % = F B0 D, @ sin 6
T AT |

. AN AN JAN A A N
If 6 is the angle between two vectors i — 2j + 3k and 31 —2j + k,
find sin 6.

12. T AT qAT Teh AT UTET Ush 1Y IDTA I & | IHE T 3TH T et
1 ATHA 8 AW il Fufdeer TRepdar 7 shifoe, fean man @ fo6 oe 9| w
A Tl TIT 4 H HH B |

A black and a red die are rolled together. Find the conditional probability
of obtaining the sum 8, given that the red die resulted in a number less

than 4.
Qus 9

SECTION C

97 G&IT 13 @ 23 T b Jo7 b 4 3F & |

Question numbers 13 to 23 carry 4 marks each.

13, ERATE % o w1 W w0 fag Hf

1 1 1+3x
1+ 3y 1 1 = 9 (3xyz + Xy + yz + zX)
1 1+ 3z 1

65/1 5 P.T.O.
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Using properties of determinants, prove that

1 1 1+3x
1+ 3y 1 1 = 9(3xyz + Xy + yz + zX)
1 1+ 3z 1

g (x2+y2)2 =xy %,?ﬁj—ziﬂﬁsﬁﬁnl
AAqAT

Ifg X=a(26—sin29)?‘[9ﬂy=a(1—cos26)%,T‘ﬁ j—z 1 Hife e

T
06=—-7% |
5

If (x2+y2)?=xy, find dy
dx

OR

If x=a(20-sin 20) and y =a (1 — cos 20), find 3_y when 0 = g
X

2
Ife y:sin(sinx)%,?ﬁﬁ:@ﬁﬁmﬁﬁ 3—327 +1:anx3—y +ycos2x:0.
X

X

2
If y = sin (sin x), prove that y + tan x 3_y +y cos® x = 0.

dx? X
T 16x2 + 9y2 = 145 & Tog (xq, y1) W TRi-X@n qen ifoeid o wietor md
B, et 3y =2 Ty, > 0% |
arerar

4
I8 AU FTd HINT 59 W He f(x):%—x3—5x2+24x+12

(37) TR Tt B, (§) R gemme 2 |
6
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Find the equations of the tangent and the normal, to the curve
16x2 + 9y? = 145 at the point (X1, ¥1), where x1 =2 and y; > 0.

OR
X4
Find the intervals in which the function f(x) = T — x5 _5x2 + 24x + 12is

(a) strictly increasing, (b) strictly decreasing.

17. T TR YR d FEATER A arel ST H Goll Teh 2ehl i 91q i A6 8
ST ST 8 difes o8 Uk few 7w g <hl |1 Sl SHT W@ g | eise foh I
I S HT S AAT BT AT ehl hl TEUE 3T <reTg 1 oAeh 7 | Al
3G UT ! I H T& dTel S AT dTed AN o IRART bl STy ShUET & a2
3ok ST 1 S S-al INATI ol T &1, A1 39 ¥ § 1 Jod quIal 71 g ?

An open tank with a square base and vertical sides is to be constructed
from a metal sheet so as to hold a given quantity of water. Show that the
cost of material will be least when depth of the tank is half of its width. If
the cost is to be borne by nearby settled lower income families, for whom
water will be provided, what kind of value is hidden in this question ?

18. I1d <hif9iT :

j 2 cos X
- —5 dx
(1-sinx) (A +sin“ x)

Find :

J‘ 2 cos X
- — dx
1-sinx) (1 +sin“ x)

19. 3Taehal T e tan y dx + (2 — e) sec? y dy = 0 o1 faf3rse g1 71a <hifrg,
ﬁmw%%y=§wX=0%|

AT

Aaehel THIRLUT g—y + 2y tan x = sin x o1 fafse g 31a hifse, fean w2
X

T

ﬁﬁyzOszgél
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Find the particular solution of the differential equation

eXtany dx + (2 — e¥) sec? y dy = 0, given that y = g when x = 0.

OR
Find the particular solution of the differential equation
g—y + 2y tan x = sin x, given that y =0 when x = g
X

- A A A > A A A - A A A
20. UMl a =4i +5j —k, b =i —4j +5kdM ¢ =3i +j —k 8 | Th
- — - . - >
gfewr d AAFRCST ¢ TAM b SN W AT 2 dd d . a =212 |

—> A A A > A A A —> A A A
Let a =41 +5j -k, b =1 —-4j +5k and ¢ =31 + j — k.Finda

- > - > o
vector d which is perpendicular to both ¢ and b and d . a =21.

. > A A A A —> A A A A
21, @it r = @i —)ead +2) 3T ¥ = G =) + 2k)+n@i + 45 —5k)
o e =IaH gl Hd I |

Find the shortest distance between the lines
—> A A A A A —> A A A A A A
r =4i —j)+A(i +2j =3k)and r = (1 —j +2k)+u@i +4j -5k).

22. HH WINT i3 ASh! Teh ITET IBTAGT & | A 3F 1 I1 2 I &I, of 98 Th
s 1 3 TR IoTerd! B S 9 Y B e Hdl B | Afe W 3, 4, 5 a6
TTed &, dl 98 Teh ek bl Toh S IBTOId! & I A et 2 fob 3@ Fod”
W W g | ARG 3W Ik TH U I &, q Iheh NI IV T TH W
3, 4,5 3T 6 TTed hi shl ATkl 1 & 2

Suppose a girl throws a die. If she gets 1 or 2, she tosses a coin three
times and notes the number of tails. If she gets 3, 4, 5 or 6, she tosses a
coin once and notes whether a ‘head’ or ‘tail’ is obtained. If she obtained
exactly one ‘tail’, what is the probability that she threw 3, 4, 5 or 6 with
the die ?

65/1 8


https://www.prepp.in

Www.prepp.in .repp

Your Personal Exams Guide

23. YW UlE o9 QUi § ¥ § T argesan (foar ufaeemas &) o+ v | A=
e X greq SFT et W § oS HEAT Bl oF%h Al & | X Rl HIET q9l

TET 1A hIT |

Two numbers are selected at random (without replacement) from the first
five positive integers. Let X denote the larger of the two numbers

obtained. Find the mean and variance of X.

Qug g
SECTION D

J97 G724 G 29 TF Jodb J91 & 6 3F & /

Question numbers 24 to 29 carry 6 marks each.

24, HAMTA={xe Z:0<x<12). gusu
R={a b):a,bec A |a—b|, 4 9T 8} T oIl 94 8 | 1 ¥ Galed

Tt TaEl S Ag=T [1d I | gear ot [2] ot fafaw |
arraT

U fr B f: R >R afl xe R % Tl fix) = 2" 1§mtr&uﬁﬁ%,
X" +
TATHAH B I TR =BIEH 3 | AT g: R R, gx) =2x — 1 g

gfnfyd B, @ fog(x) ot Fma i |

Let A={xe Z:0<x<12}. Show that
R={(a,b):a,be A, |a—-Db]| is divisible by 4} is an equivalence relation.
Find the set of all elements related to 1. Also write the equivalence

class [2].
OR

Show that the function f: R — R defined by f(x) =

ZX ,Vxe R is
x“+1
neither one-one nor onto. Also, if g: R— R is defined as g(x) = 2x — 1,

find fog(x).
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2 -3 5
25. I A=(3 2 —4| 7 @ Al 3@ HNGC | 3HHT T Hh G
1 1 -2
e
2x -3y +5z=11
3x+2y—4z=-5
X+y—2z=-3
1 gA HIT |
YT
1 2 3
TRIeh Ifth TN T 38 A=| 2 5 7 | 1 SYchd F1A hiT |
-2 -4 -5
2 -3 5
If A=|3 2 -4, find Al Use it to solve the system of equations
1 1 -2
2x -3y +5z=11
3x+2y—-4z=-5
X+y—2z=-3.
OR

Using elementary row transformations, find the inverse of the matrix

65/1 10
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Tom Tgter H, x-3781, Wl y = x 91 99 x2 + y? = 32 g TR &7 =1 &%,

HHTREA! % YA @ T I |

Using integration, find the area of the region in the first quadrant

enclosed by the x-axis, the line y = x and the circle x2 + y2 = 32.

W %”@Q :
n/4
J‘ sin X + €os X

— — — dx
16 + 9 sin 2x
0

arat
I <1 T o &9 H

3
J. (x2 +3x + e¥) dx

1
&1 9 F1d HIfST |

Evaluate :

n/4
sin X + €os X
——— —dx
_‘- 16 + 9 sin 2x
0
OR

Evaluate
3
j (x2 + 3x + %) dx,
1

as the limit of the sum.

11

P.T.O.


https://www.prepp.in

Www.prepp.in .repp

Your Personal Exams Guide

%
28. fag (c1,-5-100F %@ r =2i —j +2k +2G1 +4] +2k) 3w

TG 2 1 k=5 % vfede fg ¥ wer 6 gt T A |

Find the distance of the point (-1, —5, —10) from the point of

. - A A A A A A
intersection of the line r = 2i —j +2k +A(3i +4j +2k)and the plane

—> A A A
r.(i-j+k)=5

29, UH HREH H & YR o U9 A M B od 2 | I3 & @i 4 g #efii =
SR <Al HATTRIhAl &, [FEH Tsh TeETield 2 31 gedl g&aaricld 8 | Th Jehe
9o ‘A’ o Tl # 4 fire soenferd 3R 6 e s&qartaa oefiF, qem U e
U9 B % i § 6 fiFe wEnfea iR 3 e g&d=nfera oefia 1 1 g
2 | I mefia foet oft feq & foru sifsham 4 92 &M & foi Suetsy 7 |
Fmtar U= ‘A’ % T Uehe W 70 90 SR U ‘B’ Tcdeh Uehe W T 1 1 AW
FHAT 8 | I8 Ad g b s o Mida @it d=i o Yhe fore STd &, Fm
ST for fafes wrE™ & Aferes g1 forad ehe faf U= o s9mw Simd e
A AfhaH B | ITYE UEh T THET I GFAeg hIST qel 36 ATH
faf @ g hifse g Aferas @y ot 31d hifve |

A factory manufactures two types of screws A and B, each type requiring

the use of two machines, an automatic and a hand-operated. It takes
4 minutes on the automatic and 6 minutes on the hand-operated
machines to manufacture a packet of screws ‘A’ while it takes 6 minutes
on the automatic and 3 minutes on the hand-operated machine to
manufacture a packet of screws ‘B’. Each machine is available for at most
4 hours on any day. The manufacturer can sell a packet of screws ‘A’ at a
profit of 70 paise and screws ‘B’ at a profit of ¥ 1. Assuming that he can
sell all the screws he manufactures, how many packets of each type
should the factory owner produce in a day in order to maximize his
profit ? Formulate the above LPP and solve it graphically and find the
maximum profit.
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