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e Please check that this question paper contains 8 printed pages.

e (Code number given on the right hand side of the question paper should be written on the
title page of the answer-book by the candidate.

e Please check that this question paper contains 29 questions.
e Please write down the Serial Number of the question before attempting it.

e 15 minute time has been allotted to read this question paper. The question paper will be
distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the students will read the
question paper only and will not write any answer on the answer-book during this period.
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General Instructions :
(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.

. 3¢ = %o f(x), x = 0 W Hdd &, al k o1 A ToTRIT

(. 3x
SIN -
)= — g
(x) o X \ o
L k ,x=0
If the following function f(x) 1s continuous at x = 0, then write the value of k.
Y " 5x
S 10575,
flx)=9 — ; x#
x b,
L k ., x=0

2. Fig A, e 2 I Ueh FhHUIT TSR & T det (A) =4 &, dl det(A™!) s IH TATRaT |
If A is an invertible matrix of order 2 and det (A) = 4, then write the value of det(A™1).

3. A @ x b)Y +(d-b) =225q|7| =52, | b |=am fafe |

If (2 x B>)2 + (2 - E>)2 =225 and | a ‘ = 5, then write the value 0f| b |
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dig — ¢
SECTION - B

U9 T 5 T 12 9o T 931 o 2 37 & |

Question numbers 5 to 12 carry 2 marks each.

5. T4 3TTE eI H ¥ x dUT y o HH ITd hilaT -
[x 5 ) [3 — 4 [ 7 6 )

2 + =
71y-3) 1 2 ) 15 14 )
Find the values of x and y from the following matrix equation :

2[.}: 5 [3—4\ [7 6 )
7vyv-3) \1 2 ) \15 14,

6. I f(x) = sin 2x — cos 2x &, al f*@ 1A <hieT |

It f(x) = sin 2x — cos 2x, find '(%)

7. Teh U sk 6y = x° + 2 o 3T Tid HL L& @ | A5k T 3 Teig3Tl =l AT shifog {54 o
x-FgTes &t gor T | y-fagsties 2 7T <o @ e Wi R |

A particle moves along the curve 6y = x> + 2. Find the points on the curve at which
y-coordinate 1s changing 2 times as fast as x-coordinate.

d
9.  3{dhcl GHIHT log (Exz) = 3x + 4y bl Yh 31T <IN, |

d
Find the general solution of the differential equation log (axz) = 3x + 4y.

1 +y
X

d
10. aawmﬁwaxhy— 1 GHTHA T[0T T 1T |

. . . . . . dy 1 +y
Find the integrating factor of the differential equation e TYT

11, aeafmd=1+3j+k b=2i—]-k3R =211 +7j + 3k Teaea &, q A & AH
T hITT |
If the vectors a = T + 33} + 1’2, b = 2?—3'\—12 and € = k? + 73} + 31? are coplanar, then
find the value of A.
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12. Ueh AT W& 3Tfehdd 250 ITHEAT Sl AT U Fehal 2 | Tk YUH Juft & fehe W
T 1,500 9AT T& Yuft ok fdhe 9T T 1,000 T ATH HHTIT ST Hehd & | TIATST hH & HH
25 Hie TUH 0Tt o ToTu ARIeTd hidl & | a1 I il ehl 3UeT 60 | A 3 T AT
&t Y0} o Tehe W I i ol IIdT ¢d & | I8 T hid oh 1T Toh TILATSH o 19 o
AR dHTeRTUT o ToTU Tehd= - fohad Teehe s ST, Iuied | IRgeh TUTHT GHEIT 941U |

An aeroplane can carry a maximum of 250 passengers. A profit of < 1,500 1s made on
ecach executive class ticket and a profit of < 1,000 1s made on each economy class
ticket. The airline reserves at least 25 seats for executive class. However, at least 3
times as many passengers prefer to travel by economy class than by executive class.
Frame the Linear Programming Problem to determine how many tickets of each type
must be sold 1 order to maximize the profit for the airline.

dis — 4
SECTION - C

T FEAT 13 H 23 b Tcdeh Y h 4 37 7 |
Question numbers 13 to 23 carry 4 marks each.

13. Ueh foremerd 379+ Tt shl FHIfiddr qm shide 9 shid o T el T 6,000 o1 Hehq
QEhT ST =TedT 2 | Afe e aitem i aTet o1 & ST areft Uil & < 79 o fafirdan &
foTu € ST aTedt TRT SeH W 2 11,000 9T Bid Bl a1 9 GIEATd ohl SISHTOTA ™ TH RN
g THEUd HISTT qem 3egg iy 9 gl hish Y& Hed oh (10 d S dreil TRT A1
SHITT | U8 Gl R HeF TeTRIT Toieh o1 foraimer™ shl gT&hR ¢ =180 |

A school wants to award 1ts students for regularity and hardwork with a total cash
award of X 6,000. If three times the award money for hardwork added to that given for
regularity amounts to X 11,000, represent the above situation algebraically and find the
award money for each value, using matrix method. Suggest two more values, which
the school mustanclude for award.

14. HHIH tan ! [1 szétanl x, (x > 0) % a9 8 1A i |

| S

]l — ]
Find the real solutions of the equation tan™! (1 n 3 =5 tan~! x, (x > 0).

15. ZI'Fq’y= (cos x)* + sin™! \/55%, Fﬁ%xzfﬂﬁ?ﬁﬁlﬁ |

S]]
’
e v = (sec x)?2 &, af QST Tob x2(x2 — 1) %x% +i2%" —3) %xx =

d

If y = (cos x)* + sin™ \/5(, find e

OR

d? d
If y = (sec”'x)?, then show that x*(x* — 1) s (2x° — x) ExX =2

i T
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16. 3 3AAUAT bl ATd shitTT To=H Head

f(x) = 2x° — 3x* — 36x + 7
(a) AT aefamM 2 |

(b) FER & 2 |

Find the intervals 1n which the function given by
f(x) = 2x3 — 3x% — 36x + 7 is

(a) Strictly increasing

(b) Strictly decreasing

17. HME A ShilNIT : J xsinx

1 + cos? x

T

X sSln x
Evaluate : j

dx
1 + cos? x

—_— - x +.1
H (x+D2x+2)

Find:j(x—3)\/3—2xx2dx

19. 3Taehol HHTHIT 2xy%xX x2 + y2 1 ST9h &A 1A hIIT |

d
Find the general solution of the differential equation 2xy Exx X+ ¥

20. Ife &, b YT ¢ THH YRHTII Tt TR aad diesl &, dl 9fes 2a + b + 2¢ g afesn
@, b AUl ¢ o 9T - JTol ShIVT FTd ShITTT |

If d, b and T are mutually perpendicular vectors of equal magnitudes, find the angles

: —> : —>
which the vector 2d + b + 2¢ makes with the vectors @, b and €.
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21. Tag A (1, 8, 4) | fagati B(0, -1, 3) @1 C(2, -3, —1) H Bl ST dTelt @1 W STl 71T A
o TT¢ o FeTTeh 1d HifS |

Find the co-ordinates of the foot of perpendicular drawn from a point A (1, 8, 4) to the
line joining the points B(0, —1, 3) and C(2, -3, —1).

2. T Rgeh TU™E 99T 7 UTH g1 & ATd hIoU

IAdH | 1A shINT : z = 3x + 9y
Seleh : x+3y<60

xt+ye 10
X<y
x>20,y=20
Solve the following linear programming problem graphically :
Minimize: z=3x+9y
When . x+3y<60
x+y=>10
XYy
x20,y=20

23, AAAHAIAA AL 2 HA T hi T g, FAF IABH 2 ATA AAT 3 hlcil e & | IA A H
° 1=l 13ig [Hehlet L Il B 1 STeT & 713 a7 379 Il B U € I1g=d1 Th TG (Hehlail
g QU7 I8 Ueh AATcT TT ohl 71 UTs T8 | UTTRIehdl AT il feh It A § B H STadl T8 7IQ
AT T hl ot |

RN

Ii¢ A 3R B @ad 9241¢ g, dl fig hIfT foh A 3T B § & =AdH Tsh o6 &I shl UTRIhl
1 -P(A")-P(B")? |

Bag A contains 3 red and 2 black balls, while bag B contains 2 red and 3 black balls. A
ball drawn at random from bag A 1s transferred to bag B and then one ball 1s drawn at

random from bag B. If this ball was found to be a red ball, find the probability that the
ball drawn from bag A was red.

OR

If A and B are two independent events, then prove that the probability of occurrence of
at least one of A and B 1s given by 1 — P(A') - P(B').

65/1 6

collegedunia:

India’s largest Student Review Platform




Qug — ¢
SECTION - D

I3 TEAT 24 T 29 T TP YT 6 37 ¢ |
Question numbers 24 to 29 carry 6 marks each.

a b c
24, AlCa+b+c0TqU [ b ¢ a |=07g, d AR o TUIEHT & JIN H 4g hiQ fh
c ab
a=Db=c.
a b c

Ifatb+c#0and | b ¢ a | =0, then using properties of determinants, prove that

c ab
a=b=c.

25. Tohelt Tea 31iter ag=ed X o foft Wk fgammeamd afesha = : P(X) x P(X) > P(X) W a9
HINT, STA*B=ANB, VA, B e P(X) gl uiynyg &, &l P(X), ¥9=ad X &1 °1d
== (Power set) 8 | GN3T fob * shufafamr qem grg=d @ 3T 39 Alsha &1 doadeh
3ETd X g U1 @shAT * o feTt P(X) T shael X S[cehAvY 37694 & |

37YEl

4 (4
ﬂmf(x)—3xx4mqﬁﬁﬁﬁww f:R— 5*—)"?% | GIM13T Toh f@@ﬁw

2 | I8 Ml STT= <hIfSTE foh f Th 3AT=s16eh %oid & 1 Tal | 37d: (IHE f) > R — % U f

&1 Iiaaad (£1) F1d hifeT |

Given a non-empty-set X, consider the binary operation * : P(X) x P(X) — P(X) given
by A* B=A N B,V A, B € P(X), where P(X) 1s the power set of X. Show that * 1s
commutative.and associative and X 1s the 1dentity element for this operation and X 1s
the only mvertible element in P(X) with respect to the operation *.

OR

4 4
Letf:R—7)— 3 R be a function defined as f(x) = Ix i 1 Show that 1 1s a one-one

function. Also check whether f is an onto function or not. Hence find f! in
Cg
(Range of f) > R —- -3

26. TS foh AT I5h IS3 AFTHA YT feT TTU ARG 9Tt Ueh ASg I shi HaTg, 36h
TR bl e A2 T Bt 2 |

SR

dshx=acosO+a0bsmn0O,y=asm0O—a0 cos eﬁ%ﬁﬁgemmﬁ%@waﬁw
ST <RI T I8 T ferg <hifST bl <ish <h forefl Teig O Tt 31fvreTsl ot foig § 3= gl W2 |

65/1 7 [P.T.O.

collegedunia:

India’s largest Student Review Platform




Show that the right circular cone of least curved surface and given volume has an
altitude equal to \/5 times the radius of the base.
OR

Find the equation of tangent to the curve x =acos 0 +a0sin0,y=asm0O—-a0 cosO

at any point 0 of the curve. Also show that at any point 0 of the curve the normal 1s at
a constant distance from origin.

27, %@Tx35 —y34 —Zlgﬁrﬁgaﬁ A2, -2, 1), B4, 1, 3) 3T C(-2, -2, 5) g1 Fgife

HHAT i Gl T < |
X-> _y—-4 z-38

Find the distance between the line 3 3 " and the plane determined by
the points A(2, -2, 1), B(4, 1, 3) and C(-2, -2, 5).

28. Ueh Hdh] THEAT H[Id &l & toeH foId Yehe B4 Shl THTEHT U2 Yehe Bl hl THTIAT i
IR T B | Al T8 Toees i SR 3T ST 8 a1 USl hl HEAT i ITRehal §ed I
SHINTT | 37d: 3H §¢H bl HIL dUT TELUT FTd i |

A coin 1s biased so that the head 1s 4 times as likely to occur as tail. If the coin 1s
tossed thrice, find the probability distribution of number of tails. Hence find the mean
and variance of the distribution.

29. HHTHCH Y e AR # Teh UH S ABC, o1 &FA%e FTd ehiTolT, F57&eh IMHT o THeee
A(1,-2), B(3,5) a1 C(5,2) & |
31T
ffeRad Hfvaa Taehas 1 I <hl HHT o ®9 H A JTd hiToT :

4
f(3x2+2x+1)dx
0

Using method of integration find the area of the triangle ABC, co-ordinates of whose
vertices are A(1, —2), B(3, 5) and C(3, 2).

OR
Evaluate the following definite integral as limit of sums :

4
f(3x2+2x+1)dx
0
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