MATHEMATICS

ot

(311)
Time : 3 Hours ] [ Maximum Marks : 100
a3 T | [ qUTiek @ 100
Note : (i) This Question Paper consists of two Sections, viz., ‘A’ and ‘B’.

(i)  All questions from Section ‘A’ are to be attempted. However, in some
questions, internal choice is given.

(iii) Section ‘B’ has two options. Candidates are required to attempt questions
from one option only.
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SECTION-A
Gue—-3T

1. Prove that

g ife T
sin A+sin 3A
=tan 2A
cos A+cos 3A 2
2. If f(x)=x2 -4 and g(x)=2x+5, find fog and go f. 9

I f(x)=x2 -4 A g(x)=2x+5 &, A fog qA go f Fa HifST|

3. If A={2 3,5 6} and B={l, 4, 5, 10}, find (A-B) and (B - A). 2
afg A={2 3 5 6} a1 B={1, 4, 5 10}, d (A—B) 41 (B - A) Id FifU|
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,l in the form of a+ ib.
1-31 2

Hﬁr%rl:iw?_;iiaﬁanb%wﬁméﬁﬁm

4. Express the complex number

5. If one root of the equation ax? +bx+c=0, a#0 is the square of the other,

prove that b3+ ac? + a’c = 3abc. 2
afe TR ax?+bx+c=0, a0 H TF oI g 4A & a1 2, A g Ffse 5
b3+ ac® + a’c = 3abe.

6. If 7 times the 7th term of an AP is equal to 11 times its 11th term, find
the 18th term of the AP. 2

If TH FER A9 % 79 9§ w7 AT, Ik 119 T8 &k 11 TH ok SeR g, @ 3
AR A0 1 1831 U8 Jd IS

Or / 3791
Find the 10th term from the end of the AP 7, 11, 15, ..., 123.
U A9t 7, 11, 15, ..., 123 & 1< ¥ 10dl Y I i |
7. If 1, o, w? are cube roots of unity, then prove the following : 2

I 1, 0, 0° T F T g, @ = B g fif

1+ 00—032)2+(1—03+ (;32)2 =-4

8. Find the equation of a line passing through the point (-4, —3) and parallel to
the line 3x-5y+11=0. 2

g (-4, —3) 9 T I et 91 W 3x—5y+11=0 F TER W1 H GHFT J1d
HifsT |
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9. Find the mean and variance of the following data :

= atfrel & fou mew qon s 319 HifS

X; 6 8 10 12 14 16

fi : 4 4 5 15 8 5 4 5
Or / 319ar
dy -1
If x\1+y+y~1+x =0, prove that — = 5
dx  (1+ x)

A e fTrg+ySitx =0 2, @ frg 5 Yo 7L
dx (1+x)?

10. How many numbers lying between 10 and 1000 can be formed with the digits
3,4, 5 and 7?

IR 3, 4, 5 AAT 7 H TN Fh 10 9T 1000 * &= orefl fhal dEAW SE S
Tehdl 27

Or / 319ar

Prove that

fog ifs T

ncr + T'I.er_1 2 I’I.+1Cr

11. Solve the following differential equation :

1 sasa g ol g i

dy
——+y=4x
dx Yy

Or / 319ar

Find the equation of the straight line passing through the points (0, —q)
and (b, O).

30 {@T 1 THIRT {1 hifere St fagRT (0, - @) 9T (b, 0) W B S 71
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12. Evaluate : 3

oM FTd I

2
55 ax
Or / 31941
Evaluate :
HIE JTd Eﬁﬁm :
z 1
0 1+tan x

12
13. Find the 10th term in the expansion of (Qx2 +1j )
x

X

12
(2x2+1j ¥ war # 1081 92 7 i)

14. Find the equation of the circle passing through the points (0, 2), (3, O)
and (3, 2). 4

3 g9 1 GHIHWT J1d i S feegedi (0, 2), (3, 0) @91 (3, 2) ¥ T ST 2|

15. Find the differential equation of all the circles in the 1st quadrant, touching the
coordinate axes. 4

T IqAE % 3 Aft gul w Aawd FHERO FId ST S fdeTes el et
Fd ol

16. Find the intervals in which the following function is (a) increasing and
(b) decreasing : 4

e wem & foiw 3 erauat F1a Fife S8 wem (%) aduE ddr (@) FEEE R
flx)=2x3 -24x+107
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Or / 31941

Find the equation of tangent to the curve y =+/5x -3 -2 which is parallel to
4x -2y+3=0.

A% y=~/5x-3 -2 W 37 Wui-T@ H i Ja HNT M 4x -2y +3=0 F THRR
|

17. A bag contains 6 red, 4 white and 8 blue balls. If 3 balls are drawn at random
from the bag, find the probability that the balls are of different colours.

TH IA H 6 A, 4 Ahe adl 8 et e 21 AR It § W 3 T Ag=SA MHehel 9 E,
Al Ik AT-HAT TT % B hl Wk F1a hHifeg |

18. Solve the following linear programming problem graphically :
Minimize Z = x+2y
subject to the following constraints
x+yz=1
2x+4y =3
x>0, y=0

= e dume s @ e T 8@ v fifsw

FATHIRTT AN Z = x+ 2y
= wfdedi & 3teaia
x+y=1
2x+4y =3
x=20, y=0

19. Evaluate :
AE 1 HIST

lim -
x—0 4x-sinSx
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20.

21.

22.

23.

Or / 31941

If y = tn(nJ —)
cos x+sinx dx

ofe yztan_ILCOSX_SIH)C) 2 @ ;iz T S

cos x+sinx

Determine two positive numbers whose sum is 15 and sum of whose squares is
minimum. 6

I8 & oF Gt Jid hifte S A 15 ¥ den R it s a9 Jas 2

Find the sum of the following series : 6

7 31gem 1 9 Fa HINT

1.2.3+2.3.4+3.4.5+ ... up to n terms (n Qﬁﬁ)

Evaluate fls(xz +3)dx as limit of sum. 6
j13(x2+3)dxaﬂmaﬁﬂaﬁaﬁméswﬁsmaﬁrm|

Or / 319ar

Find the area of the region bounded above by the line y = x+ 6, bounded below
by y= x2 and bounded on the sides by the lines x =0 and x =2.

y=x+6 T FW &, y=x2 30 f= ¥ q I F @Rl x=0 qAM x =2 W
qiteg &5 T & T hifer |

In any triangle ABC, show that
asin A-bsin B =csin (A-B) 6

foret Biys ABC  swifsw TR
asin A-bsin B =csin (A-B)
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1 0 -2
24. Show that A=| -2 -1 2 | satisfies the equation A3 - A? -3A-I3=0.

3 4 1
1 0 -2
qofge fF A=| -2 -1 2 | @i A3 - A2 -3A-15; =0 % dgE &l 2|
3 4 1
Or / 3791

Using the properties of determinants, prove the following :

ARTERT o TUTET w1 A e e @ g i

x+a x X
X x+a x =a2(3x+a)
x x x+a
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SECTION-B
|-
OPTION-I
IECTR |

( Vectors and Three-dimensional Geometry )

( wiEe qen Br-smam safuta )

25. Find the equation of the plane passing through the points P(l, 2, 4) and
Q (4, 0, 6) and perpendicular to the plane x+2y+z=35. 6

30 UHAA k1 THEROT Jid shifse S fegedt P(L, 2, 4) 991 Q(4, 0, 6) W B SIAT ®
T FHAA x+2y+z =5 W a2l

Or / 319ar

x+1 y+2 z+3
3

meets the

Find the coordinates of the point, where the line

plane x+y+4z==6.

39 fag ¥ fiwis T A s T x2+1=y;2:213 AT x+y+4z=6 T
forerdt 21

26. The equation of a sphere is x2+ y2 +2°%-2x - 4y -6z—-2=0 and one end of a
diameter is (2, 3, 3+ \/ﬁ). Find the coordinates of the other end of the diameter. 4

T M B TR x2+y?+22 —2x -4y —-62-2=0 AU 3I0F TH AW & Tk &
¥ o (2, 3,3+/14) ¥l 3@ =9 & g T & o 3@ Hifs)

- A A oA
27. Find a unit vector in the direction of a+b, where d=i+2j+k and
b =3i- j+4k. )
d+b I R § wh wh ww A A, @ d=i+2j+k ® @ b=3i- j+ak
2l
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28.

25.

26.

- 2 ~ n Pi¢ 2 AR . - 72
If a=3i+2j-6k and b=4i-3j+k, find a-b and also find the angle

%
between da and b.

afF G =3i+2j-6k AN b=4i-3j+k, A a-b T T qA @ I b F o= @
o off F@ Hifs |

OPTION-II
emeu—11

( Mathematics for Commerce, Economics and Business )

( arfursa, erefvmmer qen sgaETE & fore i )

Mohan invested a part of Rs 15,000 in 5% stock at 90 and the remaining in
7% stock at 120. If his total income from both the stocks is Rs 855, find the
respective investments in different stocks.

et 3 15,000 %o & Tk A 5% % 90 a1t ik § a9 AT 7% W 120 a1 ik
H U Afe AT wih ¥ P A 855 Fo TE, Al I Tkl H HAN: e @ AT

A person at the age of 25 years takes an insurance policy of sum assured
Rs 75,000 for 30 years term. Calculate the premium for annual payment
assuming the following :

Tabular premium per Rs 1,000—Rs 40
Rebate for large sum assured—Rs 2 per Rs 1,000

Rebate for annual payment—3%

25 ad & Y H UH ARk 4 75,000 Fo H AT uiferet 30 o & foru <ft| 3@ uiferedt
% fou anfSes sar i o g wdt w RS

grefira fiftem 7 1,000 $0—40 %o

TS T ! qifedt T Fe—2 Fo Ufd 1,000 Fo

FTitieh YTaH W FL—3%

Or / 319ar

Mr. Prasad imports 700 kg of sugar per day @ Rs 20 per kg. Customs duty
on sugar is 20%. How much customs duty he has to pay in a month, if 2%
education cess is to be charged on customs duty?

St J\E 700 fho Wo =t ufafed 20 %o Wid foho WMo & 9@ ¥ AW *d g1 = W
HHT Ye® 20% Tl R TH A8 § fohar €W Yow <1 BRM, A Hm ges W fen
TR 2% &7
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27. The cost function of a firm is given by C = 2x2 + x - 5. Find the (a) average cost
and (b) marginal cost, when x = 4. 2

Tk BH H ARG Wed C=2x2+x-5 3R UEd Bl x=4 W B4 fi (F) fwd anrd
qun (W) HHd dNd J i |

28. The marginal cost function of manufacturing x units of a product is
5+16x —3x2. If the total cost of producing 5 items is Rs 500, find the total
cost function. 3

T HIA hl x IHISA] o Icared sl HFd ANTd %ol 5+ 16x —3x2 2| Al 5 THEE I
FA IAEH @AM 500 Fo 7, A Fol N Bl J1d i |

* Kk ok
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