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General Instructions :

65/1

(i) All questions are compulsory.

(ii) 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.

(1ii) 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.

gig — A
SECTION - A

T FEAT 1 9 4 T Ideh Y9 1 37h 1 3 |
Question numbers 1 to 4 carry 1 mark each.

tan! /3 —sec! (-2) &1 HH FTd HIfT |
Find the value of tan”! ¥/3 —sec™! (-2).

IJic A

It A=

2
1

Find the value of |1, lt,, 1 ].

0
1

(3, k, 71 T I ST HIfTT |

198 U

=| 2 1 x |UH AR 8 Sl AA'= 9] bl FIS LT &, dl x Td hIT |
=2, 2 /=

(\%2) 2
2 1 x | 1samatric satistying AA'= 91, find x.

-2 2 -1

o= QS wefY o afE T o a=d g, | Gihar +, s At a, b e Q, % foru

3ab

a*b=—

2

ST RTS8, T dcdHeh 37ad JATd shifoiu |

Find the identity element in the set Q" of all positive rational numbers for the

operation * defined bya * b= —— foralla,b € Q..

3ab

2
2
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dig — ¢
SECTION - B

9 G&AT 5 Y 12 b Tcdeh Y % 2 37 @ |
Question numbers S to 12 carry 2 marks each.

"
5. THg HINT Th 3 cos! x = cos™! (4x° — 3x), x € 5,1 .
1y — ~rne=l (443 (1 ]
Prove that 3 cos™ x =cos™ " (4x° — 3x), x € -5,,1 .
e
6. TlGA= s s uaT g foh A1 = kA &, @l k 3T 5 F1d shilalT |
Lk
If A= - be such that A=! = kA, then find the value of k.

/ )
COS X — SIN X

7. tanl | ————""— " | Sl x oh HYE FhcTd hIVT |

\ COS X + SIn X/

| (cos x — sin x

Differentiate tan™ with respect to x.

\COS X + SIn Xx

8. Tereft 3cuTe Sl x-3hTZAN o forsha @ U o7 3T T H R(x) = 3x2 + 36x + 5 ¥ Ued &1 I
x =58, al HHId 3T 1 shifse, &l Ty 31 & ST feet eor fershar 6t 18 a3
% HYUT A o THadd.hI T2 |

The total revenue teceived from the sale of x units of a product 1s given by

R(x) = 3x* +-36x + 5 in rupees. Find the marginal revenue when x = 5, where by
marginal revenue_we mean the rate of change of total revenue with respect to the
number of 1items sold at an instant.

3_5s;
9. sn?rﬁﬁm:j-#dx

COS”™ X
Find : Iw dx.
cos2 X

[ Ao
10. 37dhct FHISHIU cos ﬂ =a,(ae[R)ﬂ-ﬁ8?[ﬁﬁlQl

Solve the differential equation cos | — | = a, (a € R).

65/1 3 C/1

collegedunia:

India’s largest Student Review Platform




1. IR Z2+b+C=0ad|Z|=5|Db|=6T4|C|=9%, @ @ AT b % &= & B

1A i |
Ifa +b JrE>=?)>:.a.1lc1\E>\=5,,\‘t_)}\=6.a.nd\6>\=9,,thenﬁndtheanglebetweenE>

—2
and b.

2. 9f¢ 2P(A) =P(B) = % ddT P(A/B) = % 2, @l P(A U B) & M T hiTaT |
. 5 2
Evaluate P(A U B), if 2P(A) = P(B) = e and P(A/B) = g
gug — 49
SECTION - C

U9 FE&IAT 13 9 23 d I Y94 5 4 375 2 |

Question numbers 13 to 23 carry 4 marks each.

13. ERIUIhI oh TUILHAT BT SIFT Y, TG hIT fh

5a —2a+b —-2a+c
—2b+a 5b —2b+c| =12 (a+ b+ c)(ab+bc+ca)
—2c+a —2c+b 5¢

Using properties of determinants, prove that

5a —2a+b —-2a+c¢
—2b+a Sb —2b+c|=12(a+b+c)(ab + bc + ca)
—2c+a —-2c¢c+b 5¢

2
14. 'ﬂﬁsinyzx COS (a+y)%,Fﬁ‘q’Sﬁ3Q% ﬂzw.

dx coS a

ﬂ%ﬁﬁiﬂﬁQ%% = COS a%,\_ﬂax:O%I

i
_ +
If sin y =x cos (a + y), then show that _dy e ML (aty) ,
dx Cos a

Also, show that ﬂ = cos a, when x = 0.

dx
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2
15. aﬁx=asec3eﬁmy=atan39%,ﬁ9=g‘T{ 3;; Td ShiTT |

AT

aﬁy—e“’m X, ﬁmﬁﬁ@%mxz)— +(2x1)% 0

2
If x=asec’ 0 and y =a tan’ 0, find i }; at 0 = E.
dx 3
OR
P d’y dy
If y=e®" X prove that (1 +x*) — + (2x—-1) — =0.
dx? dx

16. @oh X%+ y? =4 TUT (x — 2)% + y? = 4 TIH AT H TohH! foig T fohdl shIv1 T h1ed & 7
COCH
8 3TAU 1A shITSTE H %o fx) = 23 — 9x2 — 12x + 1
(i) TR a8m ™ & | (i) TR s/awe 2 |

Find the angle of intersection of the curves x> + y*> = 4 and (x — 2)* + y> = 4, at the
point in the first quadrant.

OR

Find the intervals in which the function f(x) = -2x> = 9x* — 12x + 1 is
(1) Strictly increasing (11) Strictly decreasing

17. TorEl 3TRIA < HUT &+ YT oh TR hl Teh Rgeehl 7 | Ragehl 1 Aqui g™ 10 Hiex
2 | Ui Gell Rageh! & 3Afehad TehT 3T & fou Rageht i fomme s1ma shifse | ot
Ragiehal g4 W ohH TosTell hl s=rd Bl 8 a1 STl bl Hetd §H1 &l & 7

A window 1s 1n the form of a rectangle surmounted by a semicircular opening. The
total perimeter of the window 1s 10 metres. Find the dimensions of the window to
admit maximum light through the whole opening. How having large windows help us
In saving electricity and conserving environment ?

18. 3T ShifvIu : j-— dx
(x — 2)(x +4)
4
Find : [———— dx
. I(x-z)(x2 4)
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19. 37aehed GHIHT (x2 — y2) dx + 2xydy = 0 T A hiWT |
AU

WW(H%)% + 2xy = : 1 TAITITSC B AT shie, e aSe x =1 8

1+x2
Ay=0% |

Solve the differential equation (x? — y?) dx + 2xydy = 0
OR

. . . . . . ]
Find the particular solution of the differential equation (1 + x?) (3—‘1 + Ry = X
1+ x

given that y =0 when x = 1.

20. x 1 A HATd I feb 91 faIg A(4, 4, 4), B(5, x, 8), C(5, 4, 1) TUT D(7, 7, 2) GHAA
Bl |
Find x such that the four points A(4, 4, 4), B(5, x, 8), C(5, 4, 1) and D(7, 7, 2) are
coplanar.

. x—-1 y-2 z-3 ~2 y-4 z-5
21, @ x2 =YT=Z4 o x3 =-YT~=Z5 < sftel =g gl 37 Hifs |

Find the . shortest distance between the lines

X—2 - Y=4 Z-5

3 - S

-

22. Tl G Weh [PTH-oh fHe3eh HEA H LA UM bl Ufaeqdl § & | 98cl dU1 gHL & o Siid- shl
STTRIShAT ShEDT: 0.6 9T 0.4 & | 3ok AfdNad Al I&AT & SfiadT g dl Teh Y 3c41g
A B 3hi STRIeRT 0.7 8 3R AT U G SHadT & a1 38 S1d oh! T71d STrIehdT 0.3 7 |
STRIShdT STTd <hIISTC, Toh T IcUTG GER Gof G 3TRH TehaT 71T 2T |

Two groups are competing for the positions of the Board of Directors of a corporation.
The probabilities that the first and second groups will win are 0.6 and 0.4 respectively.
Further, 1f the first group wins, the probability of introducing a new product 1s 0.7 and
the corresponding probability 1s 0.3 1f the second group wins. Find the probability that
the new product introduced was by the second group.

23. 20 Sodl % Toh & H, T8 5 Jod @WUS &, 3 Scdl 1 Th THAT ATgodl Teh-TUsh it
TTEATIHT Gigd HehTell T | TS Fodl shl TG ohl UTRIehdT §¢4 HTd shilal | 37d: 39
S ol 71ET Wl FTd T |

From a lot of 20 bulbs which include 5 defectives, a sample of 3 bulbs 1s drawn at
random, one by one with replacement. Find the probability distribution of the number
of defective bulbs. Also, find the mean of the distribution.
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24.

£,

65/1

Qug — ¢
SECTION - D

9 TEIAT 24 9 29 b Th I 6 b ¢ |
Question numbers 24 to 29 carry 6 marks each.

W%H‘iﬁ@ﬁ?ﬁ%ﬂgmq ZUTHFEIY R, ST (x, y) e R (x — y), 3 HUA B,
ST URYTYT 8, Teh qoddl 9a9 3 |

LT
, ‘a-+b, Jica+b<6d
=3 A=10,1,2,3,4, S}W@%a'a'f'm*@'a*b:i a+b—6, Ica+b>67
ST TICATIG 2 |
A ¥ a * b o o1 Hishar IRl TAlgu |

SIISY b FRAT & o foTT 0 T dcddeh 37999 & aYT 9= A ol Jcdsh 31999 a = 0

FICHAI &, 39 TR Th 6 — a, a I TideTid & |

Show that the relation R on the set Z of all integers defined by (x, y) e R << (x —y) 1s
divisible by 3 1s an equivalence relation.

OR
A binary operation % on the set A = {0, 1, 2, 3, 4, 5} 1s defined as
a+b, if a+b<6
ax b= -
a+b-6,1f a+b=6

Write the operation table for a « b in A.

Show that zero 1s the identity for this operation * and each element ‘a’ # 0 of the set 1s
invertible with 6 — a, being the inverse of ‘a’.

5 0 4 I\B™ 3
femafea=2"32|,B1=|1 4 3| 2 d (AB)! 3@ shIfa¢ |
1 2 1 13 4
S]]
1 2 =2
RIeh Jfed EATAON GRI S A= |—1 3 0 | 1 SIchH HTd hITIT |
0 -2 1
5 0 4 1 3 3
GivenA=1|2 3 2|(,B1=11 4 3|, compute (AB) ..
121 13 4
OR
1 2 -3
Find the inverse of the matrix A = |-1 3 0 | by using elementary row
0 -2 1
transformations.
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26. THTHA o TART T = &3 o1 8% [ Il : {(x, y) 1 0<2y<x3, 0<y<x,0<x<3}
Using integration, find the area of the region : {(x,y) : 0 <2y <x%, 0<y<x, 0 <x <3}

X SIN X COS X

dx

27. HH A HING : | — -
SIn X +COS X

AT

3
JrT hl Har S g d I (3x2 + 2x + 1) dx =T A9 T4 hiIfTT |
1

X SIN X COS X

Evaluate dx.

sin’x + cos’x
OR
3

Evaluate J. (3x? + 2x + 1) dx as the limit of a sum.
1

28. 39 @I I Gy FHIHW A HINT AT Tog (1, 2, 3) ¥ BH Ml g qA1 FHAA

—>

(-3 +2k) =5 T - (3i+]+Kk)=6% I % EHM 2 | 50 TR YT T&T T

qAA © - (21 + ] + k) =4 g Jidesed fog 3T shitvg |
Find the yector equation of the line passing through (1, 2, 3) and parallel to each of the

planes T (? —? + 21t) —Sand r - (3? + T + 12) = 6. Also find the point of itersection of

. : . 2 e E O
the line thus obtained with the plane r - (21 +j + k) =4.

29. Ueh YAl gl G hl I3 A 9T B o1 T4H10T Ll &, TS0 | 99T dlal 1 TAN gral
2 | A YR kI % <hl Ueh $ohIg H 3 TTH G AT | TTH HiH hl JAN BT § Teieh o B
! Teh 3BT o ToT€ 1 TTH ATGT AT 2 TTH T o1 TAM &A1 & | ST 371eIeh & 37T 9 U™
Jigl dAT 8 UTH FHT TN L Fohall & | AlG A TR ehl T hl Teh Fh1g T T 40 T ATY
THeTar 8 aUT 9% B hl Weh 3ohlg W T 50 1 1Y fietdr &, dl S11d shifeid feh Ul A a7 B
TS h! TEU Tohd- - TohaH1 STU Toh ShUHT i SATehad o1y &l | 39S I3 ol Teh 1Rgh
T FHEIT SR TTH GRT & <hi T8 a1 HT&ehaq ery i ST eIy |

A company produces two types of goods, A and B, that require gold and silver. Each
unit of type A requires 3 g of silver and 1 g of gold while that of B requires 1 g of
silver and 2 g of gold. The company can use atmost 9 g of silver and 8 g of gold. If
each unit of type A brings a profit of X 40 and that of type B X 50, find the number of
units of each type that the company should produce to maximize the profit. Formulate
and solve graphically the LPP and find the maximum profit.
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