MATHEMATICS
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qu ;3 U | [ quifes : 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.

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

1. Find the condition that the roots of the equation ax?+bx+c=0 are in the
ratio m : n. 2

I8 Ufdere a0 HIfT o6 T ax? + bx+c=0 % il & m :n 1 I 2|

2. If 1,  and ®? are the cube roots of unity, then prove that

2-0)2-0%) 2-0'") 2-0')=49 9

e 1, o 30 0? T F 9Ud @, a bg Fife fF
-0 2-0?) R-0%e-ol)=49
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3. If the mth term of an AP is % and the nth term is %, then find its (mn)th term. 2

afe forelt gt Aot 0 mat we L qen pat e L El @ gwenn (moal ge STa i

Or / 319ar

If the arithmetic mean between two numbers is 34 and their geometric
mean is 16, then find the numbers.

Ifq 31 e N GHIRR WA 34 IR UK WEA 16 ®, 9 GEA J1d A

4. Show that the line passing through the points A(5, 6) and B(2, 3) is parallel
to the line passing through the points C(9, —2) and D (6, —5). 2

Tumigy foF forgeti A5, 6) @1 B(2,3) ® & B W dret @, faged C (9, —2) o
DG, -5 % & B 9H arefl 3@ % T g |

5. If A={1,2,3, 4,5 and B ={5, 6, 7}, then find (i) A-B and (i) B - A. 2
afg A={1,2,3,4,5 MM B={5,6,7} &, a (i) A-B 3 (i) B- A Td FIfT|

6. Express the complex number —1-i in the polar form. 2

affly 9= —1-i % g &9 § =h Hif |

7. If f(x)=+x+1 and g(x)=x2+2, then find fog and go f. 2

aﬁf(x)=\/x+1 SRl g(x)=x2+2 &, Fﬁfog?:ﬁ'{ QOfflﬁﬁﬁﬁlQI

8. Prove that

forg #ifsre T

tan(n+ 9)+tan(n—6j=236029 2
4 4
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9. In an examination, a question paper contains 12 questions divided into two
parts, Part—I and Part—II. Part—I contains 5 questions and Part—II contains
7 questions. A student is required to attempt 8 questions in all selecting at
least 3 questions from each part. In how many ways can a student select the
questions?

T T ok TE-IA W P 12 WA §, 9 a1 9, wm—1 qon 9m—I1 § fawifa e
T g WR—I H 5 Y a1 WR—II § 7 T 2| Y% 9T § 8 FH-H-FH 3 YW od
g0 U foameff o @ 8 Wl % IW o g TRt el @ uw fommeff weAt @b 9w
el 27

Or / 379a1

How many words with or without meaning can be formed using all the
letters of the word EQUATION at a time so that the vowels and consonants
occur together?

358 EQUATION & eff 31ai o1 3oz ol fohad fim-firg wtsg (37t &8 a1 &1 =
FE 31 T ) I I Tk & 8GR TR q9T 9R SUSH UHATY @ |

9
3
10. Find the 5th term from the end in the expansion of [XQ—QQJ .
x

xs 2 ? . .
(_j ¥ war § @ @ 597 9 g9 B

2 x2

11. Evaluate :

TE 1 i
J- dx
V9 -25x2
Or / 319Er
Evaluate :
M Jd ST
fg/Qcossxdx
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12,

Find the mean and variance for the following distribution : 3

=1 de7 & forw mew qon weRwr Ji9 ST

Marks obtained : 1525 25-35 3545 45-55 55-65 65-75 75-85
g1
Number of students 3 5 9 12 15 4 2
faenfefat 1 g
Or / 319ar
)(sinx)(smx)". B dy 1—y2cotx

, then show that —

If y=(sinx = —.
dx 1-ylog(sinx)

e 2
TR y = (sinx) (sin x) €0 LAl e dy __l-y“cotx .
dx 1-ylog(sinx)

. Solve the following differential equation : 3

e e g # ' IR

dy .
—+4+ycotx =sin2x
dx Y

Or / 319Er

Solve the following differential equation :

e oTashe T F B HIT

(x? —yxz)ZZ+ y?+xy?=0

. Evaluate : 4

M Jd hHISY -
. 1l-cos4x
lim ———
x—01—-cosbx
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Or / 319ar

\/1+x2 —\/l—x2
\/1+x2+\/1—x2

\/1+x2 —\/l—x2
\/1+x2+\/1—x2

Ify =tan_{ ], then find @
dx

aﬁyztan_l{ ]ﬁ,?ﬁjﬁ A i |

15. In a single throw of two dice, find the probability that either a doublet or a
total of 9 will appear.

g1 UMY Uk T Theh TU| UTRIeRdT I ShIfSIC foh A1 Q1 SF1 9T Ueh S{ET 3Teh STQT AT QI
TR H TG 9 BN

16. Find the image of the point (3, 8) in the line x+3y =7.
W x+3y =71 fag (3, 8) & ufafers & g I hifsr|

17. Solve the following linear programming problem graphically :
Minimize Z = x+2y
subject to the constraints
2x+y=3
x+2y =6
xz0,y=0

e Yaw o gwen w srae i @ ww fifw
AT Z = x+2y
= wfterai & stwia
2x+y=3
x+2y=6
x=20,y=20
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18. Find the interval in which the function f(x)=x2-12x2+36x+17 is

(a) increasing and (b) decreasing. 4
T8 IAUA I i EH W f(x)= x° -12x2+36x+17 (F) FHAE 7 W
() gEEE 2|

Or / 319ar

Prove that the curves x = y2 and xy = k cut at right angles, if 8k? =1

forg A % 9% x = y? T0 xy = k TH-GR F THHT W FEA, g 8k2 =1 &I

19. Find the equation of the circle passing through the points (1, 3), (5, 3) and
1, =2). 4

fogatt (1, 3), (5, 3) 3R (1, —2) ¥ ¥ TR TH ATl Id o1 THIHWET F1a T |

20. Find the sum of the series 2.3.5+3.5.7+4.7.9+ --- to n terms. 6
gt 2.3.543.5.7+4.7.9+ --- & n Y& dh B ANTHA JTd hIFST |

1 2 2
21. If A=|2 1 2|, then verify that A2 —4A -5 =0, where [ is a unit matrix
2 21
of order 3x3 and O is a zero matrix of order 3 x 3. 6
1 2 2
e A=[2 1 2| &, a1 Hearua sifsie 6 A2 -4A-51=0, S&ih I, %5 3x3 I
2 21

TUHF G A O, FHH 3x 3 F YA AR T

Or / 319ar

Solve the following equation :

=1 Tt = g FifST
3x-8 3 3
3 3x-8 3 |=0
3 3  3x-8
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22. In any AABC, prove that
et AABC # fog #ifNg &6

b2 _ o2 2 2 2 .2

€ sin24+ & —2a sin23+%sin20:o
a b c

23. Evaluate _[14()62 - x)dx as limit of sum.

f(xz—x)dxwm?ﬁnaﬁa‘lmé%mﬁmﬁﬁm

Or / 3T9dT

Find the area of the region included between the parabolas y2 = 4ax and

x? = 4ay, where a> 0.

el y2 = 4ax A x2 = 4ay, 9O a>0, & 9 FR &7 F1 &% J1d B

24. Find the local maximum and local minimum values of the function

T T
x)=sin2x—-x, ——<x<—.
fx) > >

Wf(x)zsian—x,—ngsg%mWﬁgWWﬁﬁgmmﬁml
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SECTION-B
|-
OPTION-I
faereu—1

( Vectors and 3-D Geometry )
( wfEer qen fr-smeam w=nfaf )

25. Find the angle between the vectors d = i- }’+ k and E =i+ }'— k. 2

wREl d=i- j+k a0 b =i+ -k % &= w1 B0 3@ AR

g ~ A A
26. Find a unit vector in the direction of 2d+3b, where 3=i+3j+k and
-

b=3i-2j-k. 3
24 +3b i Ren § wHw GRw T FR, SEF d=i43j+k A b =3i-2j-k B

27. Find the equation of the plane passing through the point (-1, -1, 2) and
perpendicular to each of the planes 2x+3y—-3z=2 and Sx-4y+z=06. 4

g (-1,-1,2 @ B W I 39 Gudd K HIROT FG IS, S EHadl
2x+3y—3z=2 dAAq 5x—4y+z=6ﬁﬁ§l?\a7>ﬁtl'{m%ﬁl
Or / 371941

Prove that the following lines are coplanar :

frg #INT fof 1 TE g9ae™ @ ¢
x+1 y+3 z+5
3 5 7
x-2 y-4 z-6
1 4 7

28. Find the equation of the sphere for which the circle given by
x? +y2 + 22 +7y—-2z+2=0 and 2x+3y+4z-8=0 is a great circle. 6

T Mo # T @ dise ed wler x2+y2 42247y -2z+42=0
2x+3y+4z—8=0 a7 94 T I ggq 99 B
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25.

26.

27.

OPTION-II
faehca-11

( Mathematics for Commerce, Economics and Business )

( =rfure, stefvre qut sgEE™ & foru v )

The marginal cost (MC) of a product is given to be a constant multiple of
number of units x produced. Find the total cost function, if the fixed cost is
Rs 5,000 and the cost of producing 50 units is Rs 5,625.

Tz foon & T foreht 3cure Y €fmma @mma (MC), IcaTfed gehmeall st G@m x o fRR T
21 gfe f8r @@ 5,000 Fo qT 50 THEAT H I AN 5,625 Fo &, A Fl AN
HEH 1A I

The demand function for a manufacturer’s product is x =70-5p, where x is
the number of units produced and p is the price per unit. At what value of x
will there be maximum revenue? What is that maximum revenue?

U fmfar & UH I H A Bed x = 70-5p B, W& x 3cdlied SRS Sl WA qef
p U THE T 21 x ok TohE 9 W AR I B 98 AfeRan o fRat 27

M/s Harsha Enterprises produces 50 kg of wafers per day by using inputs of
Rs 750. The company adds a value of Rs 10 per kg. If the excise duty is 16%,
calculate the total excise duty paid at the end of month of September with
S weekly off-days using the Cenvat transaction method.

Fod g 3=m ufdfe 50 fRo umo 9w (Faw) ==t @ 59 750 %o @ 21 et
10 %o ufq frammm gfg wcft 21 afs 3cue Yo 16% &1, @ faarsw o & 3 § 3
FA 3G Yoob Hl AT Hifvw, e wE H 5 fE arates gEl WO See O #
fafe =1y fifs)

Or / 319ar

Calculate the annual premium for an endowment policy of Rs 75,000 taken at
the age of 25 years for a term of 20 years, assuming the following :

Tabular annual premium—Rs 50:80/Rs 1,000
Rebate for mode of payment—3%
Rebate for large sum assured—Rs 2/Rs 1,000
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25 99 i Y H 20 99 & U ol T 75,000 To hl €H-GHUU (TEMZ) AT Tiferdt
% foru anfifer sfftem <t momn <hifste | fae ord & g 2

gt aifies fifEm—50-80 %0 /1,000 %o
JTaE oty W ge—3%
S <ffwr T & T gg—2 %0 /1,000 %o

28. A person invested Rs 26,000 partly in 3% at 81 and partly in 4% at par.
If the income derived from each is the same, find his investment in each. 6

TF ARk 9 26,000 Fo H FF AW 81 W 3% H a1 Y T W 4% ¥ e fomam)
Ife qF1 fHaell ¥ W THEAE S S ©, dl 36l Tk § fraw ra shifem |

* ok
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