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e Please check that this question paper contains 11 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 26 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 :

(1) All questions are compulsory.

(i1)  Please check that-this question paper contains 26 questions.

(111) Questions. 1~ 6 in Section A are very short-answer type questions carrying

1 mark each.

(iv) Questions 7 — 19 in Section B are long-answer I type questions carrying

4 marks each.

(V) Questions 20 - 26 in Section C are long-answer Il type questions carrying

6 marks each.

(vi) Please write down the serial number of the question before attempting it.
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SECTION A

UIT GEqT 1 T 6 Th JIF J97 HT 1 IF & /

Question numbers 1 to 6 carry 1 mark each.

1. Tk AT A = [a],,, NHb A9 a,; = X sin jx g JeT &, H1 IFI54 a,,
feTigT |

Write the element a,, of the matrix A = la;ly,5, Wwhose elements a;; are

given by a;; = e** sin jx.

2. T fo=g H TERA dTeil TIAT o Pl h1 IHdehal HHIHLUN JATd 11T |

Find the differential equation of the family of lines passing through the
origin.

3. T 3rachal THIHUT Sl FHTHH T[0T JTd hilIg :

xlogxdy +v =2 log x
dx
Find the integrating factor for the following differential equation :
xlogxdy +v=2logx
dx
— —
4. I @ =2i +j+3k 3 b = 3i+5j-2kT, d@ |a x b |

I |
—> A A A - —>

1 A A A
If a =21 +j)+3k and b = 31 + 5j —2k, thenfind |a x b |.

. Fﬁ?ﬁl—JﬁWJ—k%ﬁcﬁfﬂWWWI

Find the angle between the vectors 1 — J and J - k

6. fog (2,5 -3)Hamad r .61 -3j +2k)=4 3 g 3@ HIfrT |

Find the distance of a point (2, 5, — 3) from the plane

r.61i-37 +2k)=4
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Qus d
SECTION B

YIT GEIT7 G 19 TF JIdF Jo7 F 4 3% & |

Question numbers 7 to 19 carry 4 marks each.

1. HE 3Td shilou -

2
J‘ 4 Xz ax
X" +x“ -2

Evaluate :

2
J‘ 4 Xz dx
X* +X° -2

8. 10 Todepl o WYg H 2 T&eh UH & oFsh gHl S fod & | 36 g H ¥ T
TererenT AT {HehIct HT 5 SR 3BTl T | AfG qi=l S e STH 831 =1,
TRrehal ST ShitoTl foh T+ T ek o g1 3R fara o |

HAAT

Ueh Y TUdeh ol fohddl IR 3IBTAT T foh HH-Y-hH Ueh a1 fud A <hl
TTReRdr 80% © 37(eeh &l ?

In a set of 10 coins, 2 coins are with heads on both the sides. A coin i1s
selected at random from this set and tossed five times. If all the five
times, the result was heads, find the probability that the selected coin

had heads on both the sides.

OR

How many times must a fair coin be tossed so that the probability of
getting at least one head 1s more than 80% ?

9. x % 98 HH Hd hifvg foed fh 9w fomg A4, 1, 2), B(5, x, 6), C(5, 1, — 1)

adqT D(7, 4, 0) GHAAT & |

Find x such that the four points A4, 1, 2), B(5, x, 6), C(5, 1, —1) and
D(7, 4, 0) are coplanar.
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10. foufs mfew & = 41 + 2] +2k 9t fag A & FreRt ToRA UH L@, Hiew

4>

b =2? +33\+612%‘€|ﬂ'l-_cﬂ§% \%Pﬁ%@ﬁﬂﬁﬂzz?+2§+3ﬁ
g, ¥ 39 W1 W ST T ofFel shl &frelTg 31d 1Y |

A line passing through the point A with position vector

—> A A A —> A A A\
a =41+ 2] + 2k 1s parallel to the vector b =21 +3) + 6k. Find the

length of the perpendicular drawn on this line from a point P with

L —2 9 0 4
position vector r, = 1 +2j + 3k.

11. T4 ol x o U A <hIfST

sin~1 (1-x)-2sin~tx= g
Solve the following for x :
sin! (1-x)—2sin"!'x = g
YT
@8y Toh :
(2 A
2 Si]_’l_1 § —tan-l[ﬂ — E
\5/ 31/ 4
Show that
.
9 sin-l[ﬁj _ tan-1 [ﬂ _T
O 31) 4
1 2 -
12. I A=| 2 1 2 | &, df Te@msu b A2 — 4A — 51 = O, Bela®y A1
| 2 2 1
ot 3771 HioT |
YT
2 0 =1
Je A=|5 1 0 | &, d Y9 Uik AihA1AT &1 T Hish AL FTd
0 1 3
hIT |
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It A=| 2 1 2 |, then show that A° — 4A — 51 = O, and hence find A

OR

[fA=|5 1 0 |,then find A=l using elementary row operations.

13. ERIUERI o TOIEH( o JAAT d T @l x o il & HINT -
X + 2 X+ 06 X —1
X + 6 X —1 X+2| =
X -1 X + 2 X + 6
Using the properties of determinants, solve the following for x :
X 2 X + 6 xX\=
X +£6 X —1 X+2| =
X —1 X + 2 X + 6
14. HMH FTd shilWU :
/2
j -Sinzx dx
SIn X + CoS X
0
HAAT
2
INTHA <hl HHT o6 ®9 ° j (e%* +7x —5)dx oI HH FTd hi9T |
1
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15.

16.

17.

65/2/C

Evaluate :
/2

sin® x
_ dx
SIn X + cos X

0

OR
2

Evaluate J‘ (e°* + 7x —5)dx as a limit of sums.

—1

Elﬁx=asin2t(1+cos2t)?[9ﬂy=bc082t(l—c082t)§,Fﬁt:.T_eq dy

4 dx
JAld éll%ﬂ I
dy

If x =a sin 2t (1 + cos 2t) and y = b cos 2t (1 — cos 2t), then find T at
X

t=—.
4

HI JATd cﬁfvm:
(x +3) e*
(x + 5)°
Evaluate :
(X +3)rey
(x+ 5)°
a9 fe=mem X, Y dan Z s1e difedi i ggrar & v we vl &3 & fou
Teh HeAT S @ (o9H =1 g G- dishd AT | ST 7T 81 9, Te8d] adl

faee o= I1d 7, 90 & I o1 e A T 25, T 100 4T T 50 8 |
A arferest A< 1 <=t 73 It <k 9T St @

IEBINE

dx

dx

HERLE 30 40 35
SRR 19 15 20
tCIC! 70 55 75

TRl o JAM § IW<h Gl <l Toshl & I T9=ei g Uk % T

HIR Ao FA THBA e T Al | IwE § TG FE 0 e
ferfae |
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Three schools X, Y and Z organized a fete (mela) for collecting funds for
flood victims in which they sold hand-held fans, mats and toys made from
recycled material, the sale price of each being ¥ 25, ¥ 100 and ¥ 50
respectively. The following table shows the number of articles of each

type sold :

School
X Y Z
Article
Hand-held fans 30 4( 35
Mats 12 15 20
Toys 70 315° 75

Using matrices; find the funds collected by each school by selling the
above articles and the total funds collected. Also write any one value

generated by the above situation.

18. aﬁy=eax.cosbxé,ﬁ%3ﬁﬁ?%

2
dy 2ady

(a2 2y
P dX.(a +b%)y=0

If y = e2*, cos bx, then prove that

2
d y—Zag+(a2+b2)y=0

dx? dx

19. Elﬁxx+xy+yxzab,T‘ﬁ j—y 3Td Shig |
X

If x* + x¥ + y* = a°, then find 3_37
X
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Qus ¥
SECTION C

T GEIT20 26 TF I IAF JIHH 6 IHF 5 /

Question numbers 20 to 26 carry 6 marks each.

20. 3Idhd GHIHW x2dy = (2xy + y2) dx I fafise ga1 a0 hifsm, fean 2 &
y=19dx=1.

SOCI
ThA THHIT (1+x2)¥ = (emtaﬂ_lx — y) oI IR A JATd shifoTg, TG

X

%%yzl%ﬂax=0%l

Find the particular solution of the differential equation

x? dy = (2xy + y?) dx, given that y = 1 when x = 1.

OR
Find the - particular solution of the differential equation
-1
(1 + %) g—y — (eM"™" "X _y) given that y =1 when x = 0.
X

21. Wf(X)=SiIl2X—COSX,XE 10, 7] o U I=aq 9F 9 e Fean M
3T <hITelu |

Find the absolute maximum and absolute minimum values of the
function f given by f(x) = sin® x — cos x, x € [0, 7).

22. TISU foh QM

> A A A AoA A
r =1+ ] +k+A(1 -3 +Kk

=45+ 2k+n(2i - +3k)TudeiT ¥ |

3 {131 bl TS hid dTd GHAA ohl HIHLU Wi (T <hiTIT |
Show that the lines :

— N\ N N\ N\ N\

N\
r 1 +]+k+A(1 -3 +k

TA\ N\

— N\ N\ N\
r =43+2k+1n((21 - j + 3k) are coplanar.

Also, find the equation of the plane containing these lines.

65/2/C 2 P.T.O.

@
&collegedunla;
India’s largest Student Review Platform

—



23. THET A = Q x Q &, 9@l Q &t uimy F&etl &1 9=y g, d91 Th
feameardt Ifsha « A W 39 YR UiHIYG 8 TR, (a, b), (¢, d) € A & foU
(a,b) = (c,d) =(ac,b+ad)g | i

(i) =71 A T dcddeh 31add FTd <hilT |
: h
(ii) A ° SIchHUIY 3T FTA hITIT, aa:aqaaaﬁ(a?,)am[l,al £

AH o Toh £: W — W,

rn—l, Eﬂ%nﬁ[ﬂﬂ%

Ln+1, ﬂﬁn‘v’lﬂ%

g URTYa B | gRNST foh f SYchufi 8 | £ o1 SgchH F1d. hifad | J&1 W
T U GEA1eAl T 9= § |

Let A = Q x Q, where Q 1s the set of all rational numbers, and =x

be a binary operation on A defined by (a, b) * (¢, d) = (ac, b + ad) for
(a, b), (e, d) € A. Then find

(1) The i1dentity element of = in A.

f(n) =+«

(11) = Invertible elements of A, and hence write the inverse of elements
\

(5, 3) and [1, 4 |.

2

OR
Lett: W —> W be defined as

n—-1 ifnisodd
f(n) =+

n+1, ifniseven

Show that f 1s invertible and find the inverse of f. Here, W 1s the set of all
whole numbers.

24, TH y=+5-x2 AAy = |x — 1| N UNEE &7 I 3@ gRI STEY a2
TR & TN H 39 &F 1 &A% 1A shillT |

Sketch the region bounded by the curves y = \/ 5-x? and y=|x—-1|and

find 1ts area using integration.
&collegedunla;
India’s largest Student Review Platform

—

65/2/C 10



25. U B: g9 YUliehl H H § HEAN Argeadl (fom1 gfoeamds) It T8 | 79 wfife
X EFl GEIeT H 9 9 U%AT &l o9t hidl &, dl X okl YTRehdl ¢4 T
ShIToTE | 39 & ohl HITT AT TEUT HATd <hI1T |

Two numbers are selected at random (without replacement) from first six
positive integers. Let X denote the larger of the two numbers obtained.
Find the probability distribution of X. Find the mean and variance of this

distribution.

26. T 3@l o 3=l z = 5x + 2y Bl AAHIHLUT AAT JTLhdHThRUl HITT -
X —2y < 2
3X + 2y < 12
—-3x+ 2y <3
x>20,y>0
Minimise and maximise z = 5x + 2y subject to the following constraints :
X—2y < 2
3X + .2y < 12
> IX +2y < 3

x>20,y>0
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