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TARGET MATHEMATICS

AGYAT GUPTA (M.Sc., M.Phil.)

CODE:- AG-TS-3-0999 - REGNO:-TMC -D/79/39736

ST

General Instructions :-

1. All question are compulsory.

The question paper consists of 29 questions divided into three sections A,B and C. Section — A
comprises of 10 question of 1 mark each. Section — B comprises of 12 questions of 4 marks
each and Section — C comprises of 7 questions of 6 marks each .

2. There is no overall choice. However, internal choice has been provided in 4 question of four
marks and 2 questions of six marks each. You have to attempt only one If the alternatives in all
such questions.

3. Use of calculator is not permitted.

4. Please check that this question paper contains 4 printed pages.

5. 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.
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SECTION A
Q.1

. . 27
Find A, g if (2i+26 +27k)x (i + Aj + uk)=0. Ans /1:3&,11:7

A, (I BT A (26426 +27k)x (i + Aj + k) = 0.

Q.2 23 -5 2.1 -
A=(a,)=[1 4 9 and B=(b)=| -3 4 4 then find A,, + B,, where A,, & B,, denote the cofactor of matrix A
ij L
07 =2 15 2
2 -5 1 -1
and B. Ans 4 =‘0 _2‘=_4&B21 =‘5 5 ‘=7,_ A, +B, =3
23 -5 2.1 -1
RIE =(a;)=|1 4 9 =t B=(bij): 34 4| a,,+b,, T I
07 =2 15 2
Q.3

2
Evaluate: &1 g P77 | JMdX.Ansh IM.sinx.cosx dx=j20032x%sin2x dx

(cot x - tan x) cos? x —sin® x

= lJ-sin4x dx = —lcos4x+c.
2 8

Q4 A is a matrix of order 3x3. Comment upon the statement, with reasons I3Al = 9 |Al. Ans statement is

wrong

e 3x3 Bife & ey @1 fqder Her 3Al=9 |Al & A1er SIfTg |

Q.5

If a =i+ j+k,b=4i—2j+3kand ¢=i-2}+k find a vector of magnitude 6 units which is parallel
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to the vector 2i-b+3¢. Ans i—2j+2k& Required vector whose magnitude is 6 unit =
=6x(i_2?{+kj=2i—4j+4k
A =i+ j+ kb =4i—2j+3k TN c=i-2+k & o GRY 25-b+3¢ ¥ GAR 6 THE URAT BT
U Afeer =i BT |
Q.6 The probability that A hits a target is %and the probability that B hits it is %.If each one of A and B
shoots at the target, what is the probability that the target is hit ? Ans Required probability = at lea st one
of them hit the target = 1 — none of them hit =1 — p ( x =0) =§
A?ha&uﬁaﬂa%mlﬁ—cb—cn%HWB?EHWG%DTW%%‘WﬁAsﬁ?Baﬁﬁa&aﬁﬁaﬂmﬁ,aﬁ
TiiedT 1 © o clevied 81 Smyeaen
Q.7 Letset A={3,5,6} and set B={1,4 }. A relation R from set A to set B is defined as R = {(a,b) € AxB:
a—b is an even number}. List the elements of relation R. Ans {(3,1),(5,1),(6,4)}
afe ag=ag A = {3, 5,6} iR 9g=aa B = {1,4} 4 wad R 39 yaR uR9ifa & & ag=aa R= {(a,b) € AXB:
a-b Us wFEET &), A W R & 9l qragd Siid IR |
Q8 | foy=x2+1, then £ (17) . =fx fx)=x*+1, a9 £'(17) | Ans £4
Q'9 . . _2 1 _3 P | 7
Find the angle between the line *=< _Y*!_ 2= and the plane3x+4y+z+5=0. Ans sin” | ——
3 -1 2 291
wEr X2 v+l 273 ok wHae 3x+4y+z+5=0% 1 &1 BT F1d BRI |
3 -1 2
Q10 |If a=i+j+k,b=i+3j+5k and ¢=7i+9j+11k, then find the area of the parallelogram having
diagonals a+b and b+c .
aia=i+j+kb=i+3j+5k @M c=T7i+9j+11k & A&l a+b T b +c Tl TR ITHA &
g5pd & Ans PXQ =—-8c+16j—8k .-.A:%|pr|:%«/384
SECTION B
Q.11 Prove that: Rig #Ifw & L . Ans Let |
2sin x + sec x
dx J’cosxdx _ljcosx+sinx+cosx—sinxdX_1 COS X +sinX 1 cosx—sinx
2sinXx + sec x sin2x+1 2 sin2x +1 ~2J 1+sin2x 2J) 1+sin2x
_ 1f___cosx+sinx 2 j _COSX=SINX 4, | et u = sinx — cosx and v = sinx + cosx.
27 1+1-(sinx - cosx) T2 (sinx + cos x)°
Thenl_—j J‘ \/_ u i+ |J_ smx+cosx| 1 ie.
2-u? T2 \/_+u 2v 4f |f+smx cosx| (sinx +cos x)
A2 2
Q Differentiate i| V1+x2 —/1-x2 | with respect to gin 1[ 2x J.Ans £ /“_xz
122 +4/1- 22 1+x2 2Vl-x
[\/1+x2—\/1 x2] sin- 1[ 2x j S AU AT DIOTT |
V1422 +4/1-x2 1+x?
QI3 | Eind the particular solution of the differential equation (1+ y*)dx + (x — e )dy =0,y(0)=0
tan~! y = 4 0 -1 -1
Ans : ﬁ+ al > = ¢ - IF =e™ *;s0l:xe™ =lem“ y+c:>c=—l.'.xet"“‘ y =lez“‘“ 72
dy 1+y" 1+y 2 2 2 2
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srame Fi@r (14 y2)dx + (x—em"_ly)dy,y(O) =0 =1 8 9T P |
Q.14 | Find the equation of the plane passing through the point (-1, -1, 2) and perpendicular to the planes 3x +
2y — 3z =1 and 5x 4y +z =5.
fag (-1, -1, 2) & B8I®R S Tl @ Faell 3x + 2y — 3z =1 @1 Sx 4y +z =5 R dd GHAA BT TSRO A1
B |
Ans : g=é=£plane5x+9y+11z=8
5 9 11
or 3ferdm
Find the equation of the plane passing through the points (3,-1, 2) and (0, 0, 0) and parallel to the lime
x—4_y+3_z+l Aps: g=L=Lplane:x—19y—1lz=0
1 —4 7 I -19 -11
IH T BT FHIGROT Fd diog W1 fasgent (3, - 1, 2 ) 3R (0, 0, 0) & 8) AT @ dl WRdl @l
x—4:y+3:z+l & AR |
1 -4 7
QIS | Show that y = cos (cos x) is a solution of the differential equation . d% —cot x % +ysin2 x=0.
g HRTY 5 y = cos (cos x) BT sadmA FHHROT %—cotx%+ysin2x=0. =
Q.16 | The length x of a rectangle is decreasing at the rate of 5 cm/minute and the width y is increasing at the
rate of 4 cm/minute. When x = 8 cm and y = 6 cm, find the rate of change of (a) the perimeter, (b) the
area of the rectangle. Ans (i) — 2 cm / minute ( ii) 2cnf /minute
U&H Id &) s X, S /e A R A g B 2 R ARE vy, 43 /fiFe 9 R A g @ 21 g x = 8 9
3R y =6 8, 79 3mud & (31) uRAM, (3) &bl & URITT BT R ST DI |
Q.17 | Using properties of determinants, prove : dRMOI & I[OT — €Al & TN & gY g g & -
—bc  b*+bc ¢’ +be
a*+ac —ac ¢ +acl=(bc+ca+ab) -
a’*+ab b*+ab —ab
Q.18 Prove the following : f= &1 fig @Iforg - cot{ﬁiiﬁiiﬁjﬁi):% xe (0%)
or T
Solve for x : Solve for X : X & foT &1 PINTT & 4y %+ 2tan ' l+ tan ' é+ tan ' %z %-AHS —%1
Q.19 If x=a(@—sin8) & y = a(l—cos ) findc‘fi;zymg:%.
x
Ansdy_ 1. .0.d0_ 1 .6 |1 :{dyJ _ 1
a¢ 2 2 dv 2 2 asind (d¢),_ a
Q20 | The scalar product of the vector i+j+kwith the unit vector along the sum of vectors
2i +4j - 5k and i + 2j + 3k is equal to one. Find the value of 1. Ans A=1
Al 21 +4j - Sk TAT Ai+2) + 3k S AT @I fIem # A Afeer | AR i+ +k BT 31 ot 1 81 A w7
A 1A BT |
Q.21 Evaluate : 99 =7d $Ifo1Q jwdx_Ans —llog(l+tanx)+llog(tan2 X—tan)C+1)+itan‘l(Ztanx_lj
1+ tan’ x 3 6 V3 V3
or 372rdm
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Evaluate : a1 ST 1R [ (2 + 1o +4) ) A gL tan"(ij+2—71(>g x5
(x> +3)x*-5) 4+/3 J3 ) 845 x++/5
Q.22 Bag A contains 4 red and 5 black balls, while bag B has 3 red and 7 black balls. One ball is drawn from
bag A and two from bag B. Find the probability that out of the three balls drawn, two are red and one is
black.9Ielm A # 4 STt T 5 BIell g © Sdfcs Il B H 4 A1a A1 7 dlell U1 & | 9T A ¥ U A5 a2 der B
A 2 g frarell SR | A9 AT H W ST AT 9O Udh dlell A B Bl URiedr @ ditoig | Ans Required
5 3 4 3 7
Probability = = x 24 Gy ax G 30 168 198 11
¢ ¢, c, 810 810 810 45
or el
On a multiple choice examination with three possible answers (out of which only one is correct) for each
of the five questions, what is the probability that a candidate would get four or more correct answers just
by guessing? Ans: p=1/3 ; g=2/3 ;n=5 Required Probability = p(x = 4)+p(x=5) =11/243
g gg—fadmed qem ¥ dfg ued § o u@e & 9 wwifad St 2 (R @ $9d Tah 99 ©) | sHel @
ifiear & 6 o aiemeft Saet STgae i ax IR A7 31fd U=l & del IR <T?
SECTION C
Q23 4 2
Evaluate : 919 91d $If1Q a dx. Ans.
£a20032x+bzsin2x * 2ab
Q.24 It i ; _11 13 , find A" and use it to solve the system of equations: X + 2y +z=4, -x+y+2z=0
| R
4 2 2 X 9/5
&X—3y+Z:2.AHSA—1=i -5 0 5|&|yl|=|2/5
1 -2 3 Z 775
afg -1 ] @ AT T A ST ARG o ST ST GHERT - x +2y+z=4, -x+y+z=0 &
A=|2 1 -3
1 1 1
X-3y+z=2 B A & H I
Q.25 | Find the area enclosed between the curves y = sin x and y = cos x that lies between the lines x = 0 and x
= 1/2. Ans 2(+2 1)
OR
Find the area of smaller region bounded by the ellipse x* + v _, and the straight line % +Y_- Ans
16 9
Area =37 —6
IH y = sinx TAT y = cos X & 77 foR &F &1 &% G1d I A1 6 x =0 T x =7/2 & 79 Rera 2
a1
qEg x yP | TA R XN Xy B G fER Y RIAH W BT &Sl ST BN |
16 9 4 3
Q.26 | An insurance company insured 2000 scooter drivers, 4000 car drivers and 6000 truck drivers. The
probability of an accident involving a scooter, a car and a truck are 0.01, 0.03 and 0.15 respectively. One
of the insured persons meets with an accident. What is the probability that he is a scooter driver.
& T BRI 2000 THE ATADI, 4000 PR ATAD] TAT 6000 T AP BT ST TN & | U IHex, IR AT S &
GUCATIR BN @I YIS A 0.01, 0.03 TAT 0.15 & | drTha Afddl (AMeldi) H A b GHSANRG 81 Sl ¢ |
l>< 01
I FfR & IThex aTad e Bl uTiidar a1 22 Ans.Required Probability = 6 _ L
Lot+lx03+ s 52
6 3 2
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Q.27

Find the area of the greatest isosceles triangle that can be inscribed in a given ellipse having its vertex

coinciding with one extremity of major axis. Ans ,,. _ 3f Cab.O=113

ol HaTg RSt BT STfihad &rAhel Sd DI Sl U &y <rega & 3fax a1 © | forger oy usp <rdeer & R
W T

or 3dr

Show that the height of the cylinder of maximum volume that can be inscribed in a sphere of radius R

iszTR . Also find the maximum volume.
3

W%WRWWWE%&H%aiélcraclHdﬂudd‘cﬁé?ﬁzﬁm%%lmwﬁaﬁ?ﬁﬁm
3

Q.28

Find the distance of the point P(6, 5, 9) from the plane determined by the points A (3, —1, 2), B(5, 2, 4)

and C (-1, -1, 6). Ans: Equation of plane is 3x —4 y + 3z — 19 = 0 & Distance = o

i
fag P(6, 5,9) @1 fagati A (3, -1, 2), B(5,2,4) @1 C (-1, -1, 6). & gr1 FuiRa a9da @ 0 g sifoig |

Q.29

An oil company requires 12,000; 20,000 and 15,000 barrels of high grade, medium grade and low grade
oil respectively. Refinery A produces 100, 300 and 200 barrels per day of high, medium and low grade
oil respectively whereas the Refinery B produces 200, 400 and 100 barrels per day respectively. If A
costs % 400 per day and B costs T 300 per day to operate ,how many days shoud each be run to
minimize cost while satisfying requirements .

Teh Tel HHI DI 12000, 20000 TAT 15000 4%l el HHY: Seay 3{ofl, Head siofi o ey ol @1 =nfew | A Repray
HHY: 100, 300 TAT 200 IR URIET I=d, wezm o 71 ol &1 ITeT HRall & o B R®GRIART 5W: 200, 400 oI
100 SR URIfeT IAeT Hadl 2| Afe A gfifeT 400 % T B ufifdd 300 ® @1 ®Md il 8, df sy fb
AEaFHA P ITAR T”JH Bl dHd b P H fead A @W? Ans
100x +200y >12000,300x +400y > 20000.200x+100y > 15000, x, y > 0 A(120,0); B(60,30;C(0,150) Z =
400 x +300 y & Z is minmum at x = 60 & y = 30

X

& MAN WHO DOESN'T TRUST HIMSELF ;
CAN NEVER TRULY TRUST ANYONE ELSE
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