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All questions are compulsory.

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.

All questions in Section A are to be answered in one word, one sentence or

as per the exact requirement of the question.

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.

Use of calculators is not permitted. You may ask for logarithmic tables, if

required.



Qs A
SECTION A

T GEIT ] G4 TF IIFH 71 3F H & |

Question numbers 1 to 4 carry 1 mark each.

1.  dwfi a du b, Fh im gam §, 8 @ gk 1 uiE S S,
mﬁwﬁsaﬁawﬁmm%awmaﬁﬂwgél

— -
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 % .

2. tan"1/3 — cot 1(—+/3) T AW Fd hifT |

Find the value of tan™1+/3 — cot_l(—\/g ).

3. ﬂﬁa*b,‘a’ﬁ%‘b’ﬁﬁﬁéﬁmﬁméﬁmﬁaob:(a*b)+3%,
al (5) o (10) o1 A faRgu, S&T « q91 o fgsmam ik & |

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

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

0 a -3
4. I g A=[2 0 -1| fow wwfi@ 2, @ @ M b % A ¥
b 1 0
SHINT |
0 a -3
If the matrix A={2 0 -1 is skew symmetric, find the values of ‘a’
b 1 0
and ‘b’.
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Qs d
SECTION B

Jo7 &[5 G 12 TF Jdb o7 F 2 3HF 5 |

Question numbers 5 to 12 carry 2 marks each.

5.

65/3

Teh hIAT 9T Toh AT 9T Teh @19 3BT A & | T8l W 374 il Seanis
T INTHA 8 M < Gufdey TRehdT I <hifoy, & T 8 f5 e 98 w
A Tl T 4 HHH 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.

afz o afewt | — 25 + 3k @3l —2) + k % o= w1 H0 0 2, A sin 6
T BT |

: S A A A
If 6 is the angle between two vectors i —2j + 3k and 3i —2j + k,
find sin 6.

T FA y = a P**D FI FEUd F 9T TH dha THIHET F1d ST, el
a qAqT b Ted F % |
Find the differential equation representing the family of curves

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

W %lii—lq :
" cos 2x + 2sin2 X

J cos? x

dx

Evaluate :

o .
cos 2x + 2s1n2 X

J cos? x

frel avg 1 x THEA b IAGA H FEUd A @drd C(x),
C(x) = 0-005x3 — 0-02x? + 30x + 5000 § ¥&d = | EHA TR [ HIT
Jefh 3 Wmﬁﬂﬁﬁ%, GIE\T'IZWZI'IHW (marginal cost)ﬁ 31'&4'9?3[%
3cqTed o ToRelt T T Tl AT | ATcehiicteh THEdH i & |

The total cost C(x) associated with the production of x units of an item is
given by C(x) = 0-005x3 — 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.

dx

4



10. tan™! [m] T x % T TTHeT HIT |

sin X

. . 1 (1 .
Differentiate tan™! [ﬂ) with respect to x.

sin X

-3
11. fom m™n 8 &6 A= }%,ﬁA‘lﬂﬁﬁﬁQﬂmmﬁQ%
—4 7
2A =9I - A.
2 -3
Given A = , compute A~! and show that 2A~1 =9I - A.
—4 7
12. fag FifSe & .
3sin!x = sin™! (3x—4x3), X € —1, 1
L 27 2]
Prove that :
3 sin"! x = sin~! (3x—4x3), X € —l, 1
L 27 2]

@ us A
SECTION C

J97 G&IT 13 T 23 T I Jo7 & 4 37 & |

Question numbers 13 to 23 carry 4 marks each.

13. ¥eM Ui €9 Uikl H ¥ ¢ g@d Ages (fomr wfaeamm &) 6 7§ | @H
AifoTe X 9Ted ST GEIieTl U O oS AT bl ¥t il & | X Bl H1ET g9l

TET A hITT |

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.
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14.

15.

16.
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Tsh IR SER 9 FEATE A ATell ST H Goll Teh 2ehl ol 9Tq 1 A6 &
ST T 8 dTfeh 98 Ueh feu ¢ qrt b AT S W1 W@ Heh | gRnsy foh Iht
I S HT I AAH I ATk bl hl TEUS IWhT reTg 1 Aeh 7 | Al
3G U I I H G ATl S I At AN b YRERT bl 3USTsd AT &1 qd
3%k S 1 I S-al INERI I AT &I, Al 56 T H F91 oI gl 1 7 2

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 ?

T 16x% + 9y = 145 o T (xq, yp) T TRIGT T AHAS o TR [
HIfTT, S8f x; =2 @A y;>07 |

HYAT
4

98 ITAUS [ kT 59 9 B f(x):xz—x3—5xz+24x+12
(37) FRa gdam 2, (9) Fiat semm 2 |

Find the equations of the tangent and the normal, to the curve

16x2 + 9y2 = 145 at the point (x4, y1), where x; =2 and y; > 0.
OR
4
Find the intervals in which the function f(x) = XT x5 _5x2 + 24x + 12is

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

afg (x2 +y2)2 =xy %,?ﬁg—yfﬂ‘dﬁﬁﬂl
X
STt
Ife x = a (20 — sin 20) AT y = a (1 — cos 20) ®, g_y A <hIfT Seifeh
X

T
0=—-7% |
5 ¢

If x2+y?)?=xy, find dy
dx

OR

If x=a(20-sin 20) and y =a (1 — cos 20), find g—y when 60 = g
X

6



2
17. 3¢ y =sin (sin x) &, a1 g HifSe 6 j—y +tanx3—y +ycosZx = 0.

x2 X
2
%y +tanxd—y +ycosZX=O.

If y =sin (sin x), prove that

18.  3Tashdl THIHT e tan y dx + (2 — %) sec? y dy = 0 =1 faf3re g1 a0 <hifrg,
&mw%%y=gaﬁx=0%|

AT

Adhel FHIRL g—y + 2y tan x = sin x o1 fafsrse & 31a Hifse, e w2
X

%y:OWx:%%I

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

3_y + 2y tan x = sin X, given that y =0 when x = g
X

. > A A A A —> A A A A
19. @it 1 = @i —p+ad +2] sk ¢ = G =5 +2)+pe@l + 45 —5k)
o e =g gl 1d Iy |

Find the shortest distance between the lines

—> A A A A A —> A A A A A A
r=@i-j)+r(i +2j -8k)and r = (i —j +2k)+u @i +4j —5k).

20. 3 shIfT :

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

Find :

j 2 cos X
: —5 dx
(1-sinx) (A +sin“ x)
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21.

22.

23.
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T AT s AShl Th T IDTod! B | I IW 1 AT 2 UTT &/, o 98 Th
Torereh 1 3 IR 3IBTeIA! B 3T Ut <hl TIAT A1 HLdl & | I 3 3, 4, 5 AT 6

Ted &1, 1 98 Ueh [8deh ohl Ush o1 3B[AId! & 3T i hidt g o 38 Tud” =
W T geT | g 3§ d T T W B/, A 39k g 3\ T IE W
3, 4,5 3T 6 TTed hid 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 ?

- A A A > A A A
UMl a =4i +5j] —k, b =1 —4j +5k @
- - - <~ .
gfesr d M FINCS ¢ 99T b A RAT g ddm d .

—> A A A —> A A A —> A A A
Let a =41 +5j —k, b =1 —-4j +5kand ¢ =31 + j] — k.Find a

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

rfOTeRt o TuTeHT ST T e fag hifs
1 1 1+3x
1+ 3y 1 1 = 9 (Bxyz + Xy + yz + zX)
1 1+ 3z 1

Using properties of determinants, prove that

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




Qus 3T
SECTION D

J97 &7 24 G 29 TF Jodb J97 & 6 3F & /

Question numbers 24 to 29 carry 6 marks each.

24.

25.

65/3

T TgAte |, x-3781, Wl y = x 91 9 x2 + y? = 32 g FoR &7 1 &%,
TSl & TN & H1d T |

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.

AT A={xe Z:0<x<12}. et &
R={@a b):a,bec A, |a—b|,4¥ 9T 8} Th oIl @94 g | 1 ¥ Falod

o sTgEl 1 T @ HIT | gear o [2] | fafe |
AT

U R B f: R >R @i xe R % foIq fix) = ZX 1§rrrtr&sqﬁ-cr%,
X+
T Al Tehehl 8 I T & 3M=BEh 2 | 9 g: R—> R, gx) = 2x — 1 g

gieTa %, ar fog(x) ot 31 HIfT |

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) = ,Vxe R is

2
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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26.

217.
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%
g (-1,-5,- 1003 W@ r = 2i —j +2k +261 +4] +2k) 3 wwa

T .G 2] k=5 ¥ wfreded farg ¥ Tea 1 g T i |

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 (31 +4j +2k)and the plane

—> A A A
r.(i-j+k)=5

Teh HREH § & YR & U9 A 3N B o°d 2 | I3 & fmior 4 & uefiai &
T Sl STEAHAT &, EH T EEEnied 8 3 gl g&aeEnad & | T dehe
Ug ‘A’ fHior § 4 fiFe wEnfaa 3R 6 fime geaentaa asie, e e Yok
U9 B’ & fmir 4 6 fime e i 3 fime sdaenfaa wefq =1 %™ g
? | I weie fepelt oft feq & o erfermanm 4 w2 &m & o Iuersy ® |
fotar 9= ‘A’ % I Tohe T 70 U0 TR U9 B’ Yo Yok W T 1 I A
FAA B | I8 AHd ¢ T wr@m # fifida wft 9= % Yepe forep S0 2, 9
hifere fop ufafes @™ & arferes gro ferad ehe fafira d=n & s9me oId e
A 3feehad B | 3u e TUTHA THEN H gEeg hIT qur 3 ATh
fafea @ ga hivw g sAferan @y oft F1a Fifve |

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.

10



28. WA hITIT

n/4

sin X + €os X
——— —dx
I 16 + 9 sin 2x
0

AT

I <k T o ®9 H

3
j (x2 +3x +e¥)dx
1

T AF T4 HIfT |

Evaluate :

n/4

sin X + €os X
——— —dx
I 16 + 9 sin 2x
0
OR

Evaluate

3
j (x2 + 3x + e¥) dx,
1

as the limit of the sum.

65/3 11

P.T.O.



29. 3Ifc A=(3 2 —4| B d@ Al @ HNC | 3HHT T Hh FHIH

2x -3y +5z=11

3x+2y—-4z=-5

X+y—-2z=-3
1 B HIT |

HYAT

1 2 3
R Ifth TN T 3Tg A=| 2 5 7 | 1 SYchd F1A hiT |

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

65/3 12



