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General Instructions :
(i) All questions are compulsory.

(ii) The question paper consists of 29 questions divided into three sections A, B and C.
Section — A comprises of 10 questions of one mark each, Section — B comprises of

12 questions of four marks each and Section— C comprises of 7 questions of six
marks each.
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(iii) 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 4
questions of four marks each and 2 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.

gue - H
SECTION - A

T HEAT 1 | 10 T TAH T 1 STFHE |
Question numbers 1 to 10 carry 1 mark each.

1. o YW arafe® demst % G 6, 7 + T e w@hear €, St @t a, be R - {0)
Hhrrasb=Da A E 132 0+ 5) = 10, o x 7 A T AR |

b
Let * be a binary operation, on the set of all non-zero real numbers, given by a * b = ag

for all a, b e R - {0}. Find the value of x, given that 2 * (x * §) = 10.

2. 3R sin(sin‘lé% cos™! x): 1 €, @ x 1 7 TG ST |

If sin (sin"1 % + cos~! x) = 1, then find the value of x.
7w O
&, at (x— y) 1 HF A HIC |
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O.

Solve the following matrix equation for x :, [x 1] [ 5
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5. ?T%l?; i‘=lj ;2 4%,a}fxaﬂ'qﬁ'l\?ﬂ"\@'t{l

2x 5
8 =x

,‘6—2
17 3

If , write the value of x.

6. (3\/} + é)mmﬁfaqaw fofaw |

1
Write the antiderivative of [3\/; + @)

dx
7. 99 9 S o1

0

dx
Evaluate : f9 2

8. fewi+3)+ 7k =% akw 2f - 3) + 6k W wEiy w& AT |

Find the projection of the vector 1+ 33\ + 7k on the vector 21 — 33'\ + 6k.

9. XA WD I AFE ERAERE 2 + b ot TH WIE ARV L, G 2 T b & S H H0T
T Y

o . = . .
If 2 and b are two unit vectors such that a + b is also a unit vector, then find the

angle between Zand b.

10. 39 THAA & IRW FHHW W B S &G (a, b, ¢) ¥ AR A T T FHAA
T -(+]+b)=2%Fwmece
Write the vector equation of the plane, passing through the point (a, b, c) and parallel

totheplane?-(’i\+§+f()=2.

hitps:/bwyjus.com



https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

O [ATS

qug -
SECTION -B
T G 11 9§ 22 TF TS U 4 IFF H S

Question numbers 11 to 22 carry 4 marks each.

11, T MA={1,2,3,....9) TMNAXATRTHETETE, ST Ax AH (a, b), (c, d ¥ T
(a,b) R (c, d) 3 a + d = b + c 57 wfewtya & | fag Ffte i R v Jooan Waw & | g
T [(2, 5)] H T HAT |

Let A = {1, 2, 3,...., 9} and R be the relation in A X A defined by (a, b) R (c, d) if

a+d=>b+cfor(ab), (c,d) in A X A. Prove that R is an equivalence relation. Also
obtain the equivalence class [(2, 5)].

: ) 1 s
12. foag =ifsT & cot! (\/1 TSmx+¥ S x =§;xe (O E)

1 +sinx—+/1-sinx "4
QT

fog FfTT 6 2 tan™! @') +sec! (5)7@} +2 tan”! (g) = %

Provethatcot‘l(: L+sinx+ 1-sinx =2.x¢ (O 'TE)
\Jl +sinx-/1-sinx 2’ 4y

OR

1 5N2 1
Prove that 2 tan™! (3:) +sec! ( )7[) + 2 tan~! (g) = %

13. TR % Tt % A R fag Fi e

2y y-z-x Iy
2z 2z T=X=Y

X—¥-% 2x 2x

=(x+y+2)°

Using properties of determinants, prove that

2y y-z-x
2z 2z Z—Xx-y

I=Y=Z 2x 2x

=(x+y+12z)°

14. tan’! (lllx:xz)ﬁ cos™! (2x\/1 — x2) % Qe SaFHEAS [T BTG, STefeb x 20 ¥ |

1 =x2 .
Differentiate tan™! (3[ ;x j with respect to cos™! (2x\/ 1- xz), when x # 0.

4

%
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15. ay=x%, aﬁf&am%d—%—%(%) ~i-0.

2

Ify= x’fprovethatgx% y(a%) -L =0.

16. o AT TN PIAT FHTH Fo T £(x) = 3x4 — 4x3 — 12x2 + 5
(a) THRwRaHmAE |

(b) TRRETAE |
ear

h x = a sin0 T y = a cos>0 F e 9=§‘T(W$ﬁ'@rﬁ€ﬂ e % AR J1a
HAT |

Find the intervals in which the function f(x) = 3x* — 4x3 — 12x2 + S is
(a) strictly increasing
(b) strictly decreasing

OR
Find the equations of the tangent and normal to the curve x = a sin®0 and y = a cos38 at
T
0= 4

sin%x + cos Ox
17. FAFE@&ENT: | — 5 5
! J sin’x - cos®x dr

YT

A 1T I j(x—3)\/x2+3x—18dx

sin®x + cos®x

Evaluate: | —5 — 5 dx
sin“x - cos“x

OR

Evaluate : j(x - 3)\/,\:2 +3x—18dx

18. YFHA THIHIOI e’\/l—yde+§dy=0wﬁfvmsam3%ﬁmﬁm%%y=1aa
x=0¢% |

Find the particular solution of the differential equation 1-y>dx + % dy =0, given

thaty = 1 when x = 0.
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19. =1 3aeer il i g FIT

dy 2
(xz_l)dx+2‘xy=x2_1'

Solve the following differential equation

SON I
(x —-l)dx+2xy—x2_1.

20. et o il 2, b, © % foe fag ifore e

B e = - D>
a+b,b+c,c+a]=2[a,b,c]

W 3, b CREF T+ b+ =0 |2|=3,|0|=57n|3|=7% 1 WD
% S & BT T BT |

- >
Prove that, for any three vectors a, b, ¢
= 2 - - -
2+5,0+¢,c+a)=2[7%, 7]
OR

- - - -
Vectors @, b and C are such that 2 + b + ¢ = 0 and|§)|=3,|b|=5and|?|=7.

Find the angle between Zand b.

. - -4 z2-6 . :
21. mﬁq%mx;1=y;3=z;5wx12=y3 =256u.u~aqaﬂ?ﬁ%lm
yiaseeA fog ot aid FT |

+1 y+3 z+5

= -4 _
Show that the lines > T = x-2_y z2-6

s = 7 and . =3 = 3 intersect. Also find

their point of intersection.

22. HE W % 99 @} a1t e B AT 91 oAgeh! BT IHEr € | afs Rt Wier 7 St 9= €,
at ST gt & oS! BN S Fuiaey mikewa Je S, afs a7 kT g

() T TEIASHE |
(i) T Y HH TH T ASH |

Assume that each born child is equally likely to be a boy or a girl. If a family has two
children, what is the conditional probability that both are girls ? Given that
(1) the youngest is a girl.

(i) atleast one is a girl.
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SECTION -C

e T 23 | 29 TF TS U 6 AF H ¥
Question numbers 23 to 29 carry 6 marks each.

23. 3 fomem™ P A Q s+ 97 g Rl b srEnam, R qen wa w5 wes @1 % gt
W QSR A1 9t § | e P s ween 3, 2 awn 1 faafaat & e JF gt & o
FH T x, Ty T T 2 AT el § A1 39 TR 1 Fol ged % 1,000 ¥ | fornera Q v
FT: 4, 1 3% 3 faanfaal & = qet % AT F T 1,500 TR @ET A GR @
(@ vt fomera S @ N goat W agt REER AT AT TR @) | g 7 daF ged ) Re
T UH-UH QEHR H FoT TRT T 600 ¥, O AT H FGN FE AE Toq & o ;T
REHIT TR [T HAT |
SUAH TF et o SRR T 31 {ed s it [WEHR 37 & o et e =it |
Two schools P and Q want to award their selected students on the values of Discipline,
Politeness and Punctuality. The school P wants to award  x each, ¥ y each and X z each
for the three respective values to its 3, 2 and 1 students with a total award money of
T 1,000. School Q wants to spend ¥ 1,500 to award its 4, 1 and 3 students on the
respective values (by giving the same award money for the three values as before). If

the total amount of awards for one prize on each value is ¥ 600, using matrices, find
the award money for each value.

Apart from the above three values, suggest one more value for awards.

2. m%agmmmmmm@mmmm—%m%.

Show that the semi-vertical angle of the cone of the maximum volume and of given

1
slant height is cos™ %

/3
dx
. HF FHifeTg
25 a J 1 +\/cotx
/6

26. VW IqEIN d g9 x2 + y2 =32, Wy = x T x-3 ¥ R &7 F1 % T HAAC |
Find the area of the region in the first quadrant enclosed by the x-axis, the line y = x
and the circle x2 + y? = 32,
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27. g3 A2, 5, -3), B(=2, -3, 5) @& C(5, 3, -3) §R1 fuifta goaet &0t 65 (7, 2, 4) ¥

T T |

Ygar
g (-1,-5,-10) @@ P =21-]+2k +A @i+ 4]+ 2 FmTmaa ¥ - (-] + ) =5
3 wiredea forg & S 9 3 TR T
Find the distance between the point (7, 2, 4) and the plane determined by the points
A(2,5,-3), B(-2, -3, 5) and C(5, 3, -3).

OR
Find the distance of the point (-1, -5, ~10) from the point of intersection of the line

T=21-]+2k+AB1+4j+2k)and the plane T - 1 -] + k) = 5.

28. TR & F TH AWK T (GeE TEiH WA 9w & | 39w v & faw dae
% 5,760 & T R0 & o atfum @ atfum 20 T F 07 @ & | T sowie faere
YR 1 e T 360 ¥, TTEE UH EF § TIH A T B Hod T 240 § 1 9 T
TR TN I T 22 W T T Fhal & 71 679 § Tol arelt WA i T 18 &9 W | I8
T F % o8 TR T 9 T 99 FHd1 ¢, T ART F a5 ger = e 39 sfueag
T & ? I Bt Tk g WU IHRET SR ME FRT & FIT |

A dealer in rural area wishes to purchase a number of sewing machines. He has only
T 5,760 to invest and has space for at most 20 items for storage. An electronic sewing
machine cost him ¥ 360 and a manually operated sewing machine ¥ 240. He can sell
an electronic sewing machine at a profit of ¥ 22 and a manually operated sewing
machine at a profit of ¥ 18. Assuming that he can sell all the items that he can buy,
how should he invest his money in order to maximize his profit ? Make it as a LPP and
solve it graphically.

29. T 52 UHl I UH TE § | UH U1 G S & | V9 qwit § ¥ O v et S § @rgesan
i W) S T §FH & TR IR E | @I U % g % EH S MiEsd € 2
I
15 Ses & T o | W, R 5 Joq0r oo € TH-us S wfown ded 4 S w5 0
Tieger e T | et Seat wt W@ &1 WihEwal §e [ HINT | 37d: §eF H HEF [

T |

A card from a pack of 52 playing cards is lost. From the remaining cards of the pack
three cards are drawn at random (without replacement) and are found to be all spades.
Find the probability of the lost card being a spade.

OR
From a lot of 15 bulbs which include 5 defectives, a sample of 4 bulbs is drawn one by

one with replacement. Find the probability distribution of number of defective bulbs.
Hence find the mean of the distribution.
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