TARGET MATHEMATICS

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

CODE 'AG1 1899

REGNO:-TMC -D/79/89/36
General Instructions :
1. All question are compulsory.
2. 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 .

3. Question numbers 1 to 10 in Section — A are multiple choice questions where you are to select one correct
option out of the given four.

4. 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.

5. Use of calculator is not permitted.

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

7. 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 /’L=3&,u=7

A, )T BTG AR (26426 + 27k )x (i + Aj + k) =0

Q.2 23 -5 2 1 -1 . _
Az(aij):{l 4 9} and Bz(bij):{_3 4 4] then find ay,+b,, Ans ay,= j=_4&b21 I‘ 7.'.022+b21 3
07 =2 1 5 2
2 3 -5 2 1 -1
afe A:(aij):[l 4 9}395” B=(bij)=[—3 4 4| ay,+b, AT BT
07 2 1 5 2

Q3
NG

Q.4 A is a matrix of order 3x3. Comment upon the statement, with reasons I3Al = 9 |Al. Ans statement is

2
Evaluate: & gaf #1070 [ 2% . Ans LTan—l L+x®
e ® V2

wrong

U 3x3 BIfe & 3Mgg &I faaa s [3Al=9 Al & A5 S |

Q5 |1f 4 =i+ j+k,b=4i-2j+3kand ¢=i-2j+kfind a vector of magnitude 6 units which is
parallel to the vector 2a-b+3¢. Ans i—2j+2k & Required vector whose magnitude is 6 unit =
=6x(#j=2i—4j+4k
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A =i+ j+hk b =di—2j+3k T c=i-2+k 2 o GRY 28—b+3¢ ¥ TR 6 P TRAT FT
U QW S BIFIY |
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&aﬁaﬂa%uﬁw%aszﬁawﬁﬁaﬁuﬁw%%‘WﬁAsﬁ?Baﬁﬁa&aﬁﬁaﬂwaﬁ,aﬁ
TiedT 1 © o cleved 81 Smyeaen
Q.7 Let set 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 wyeea A = {3,5, 6} iR 9gzg B = {1,4} & @ee R 39 yaR uRvifva & f& |@g=aa R= {(a,b) € AxB:
a-b Us |FEET &), A I R & 9l sragd Siid I |
Q8 | foy= x> +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
vy X2 _ v+l 223 o aHae 3x+4y+z+5=0% 19 &1 BT s B |
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 .
Gt a=i+j+kb=i+3j+5k @M c=T7i+9j+11k &l o AP a+b T b +c aTel FAR AT B
&5hd & Ans PXQ =—-8c+16j—8k .-.A:%|pr|:%«/384
SECTION B
Q.11 | Prove that: Rrg @IfSTg f&: foxanx 7o o). Ans
oSecx +tan x 2
I=j|i xsin x dx=2I = JZ'I st .x dx=7r[secx—tanx+x]g=£(71'—2)
1+sinx 1+sinx 2
Q.12 . . 2x [1+ 22
leferentlate i| V1+x2 —y/1-x2 | with respect to gjn~! Ans * L’CQ
1+ x2 +4/1-x2 1+x? 2Vl-x
[\/1+x2—\/1 x2] : 1[ 2x j @ ATUET 3BT BT |
VI+x2 +4/1-x2 1+x?
Q.13 Find the particular solution of the differential equation (1 + yz)dx + (x _e™ Y )dy =0,y(0)=0
tan”! y = 4 0 -1 -1
Ans : ﬁ+ al > = ¢ - IF =e™ Y50l :xe™ * =le2‘a“ y+c:>c=—l.'.xet"1n y :lez“‘“ 72
dy 1+y" 1+y 2 2 2 2
gt dHIaRer (1+ yz)dx+(x—emfly)dy,y(O):O BT T FIT DI |
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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.
fdg (-1, -1, 2) | & S drel Qe F9dadl 3x + 2y — 3z =1 @1 Sx 4y +z =5 W 9 GHAA BT FHIGI]
1 DI |
a b ¢
Ans : —=—=— plane5x+9y+11z7=8
5 9 11
or 3ferdr
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: gzLszlane:x—wy—llz:0
1 —4 7 I -19 -11
IY T BT GHIGROT A BIog S fasgeit (3, - 1, 2 ) 3R (0, 0, 0) 9 BR SIar © a1 el Nl
x—4:y+3:z+l & AR 2|
1 -4 7
QIS | Show that y = cos (cos x) is a solution of the differential equation. 4’y _ . & . ysin? x=0.
x? dx
g BN & y = cos (cos x) BT Aqdhe AHIDHROT d—zf—cotxj—y+ysin2x=0. gl
x x
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
& 3 Bl &g X, S /e T R A g W 2R AE y, 4 ¥ /e I R A G W g1 9d x =8
T SR y =6 WH &, T4 d & (31) URAM, (d) &hel & YR dl &R S DI |
Q.17 | Using properties of determinants, prove : IRMO®I & 0T — €H H TN P gU g DI b
—bc  b*+bc ¢’ +bc
Ha*+ac  —ac ¢ +acl=(bc+ca+ab)
a’*+ab b*+ab —ab
18 - —
Q Prove the following : /= &1 g #IfSY : cot™ JItsing +V1-sinx =2 xe (O,EJ
Jl+sinx —/1-sinx | 2 4
or 3rar
: : : 1 1 1 1 7z 461
Solve for x : Solve for x : X & folU &1 BITT tgan '~ + 2tan ' —+ tan ' —+ tan ' — = = . Ans s
4 6 x 4
Q.19 _ n+l if n is odd . e e
Let f:N — Nbe defined by ¢(,)_/ 2 forall n < N, Find whether the function f is bijective.
E, if nis even
2
il, afg n fawm 2
W%WneNiﬁmf(n): 2 ERT UIRATIT U ®ere f: N — NE | =d Hiforg &
i afs n 99 @
2
T B f ydha amesrdl (bijective) B |
. e scalar product of the vector i+j+kwith the unit vector along the sum of vectors
Q20 | The scal duct of th h th long th f
2i +4j — 5k and i + 2] + 3k is equal to one. Find the value of 1. Ans A=1
Afeet 2i+4j -5k TN Ai+2j+3k B INHSA @) fQem F A AR F AR i+ +k B ARY [HABA 1 2|
AT A ST DI |
e Evaluate : 717 97 @1fomg dex Ans —llogl+tanx)+lloé‘[an2x—tanx+1)+itan’1 2ta—nx—1
1+ tan® x ' 3 6 \/_:) \/3
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or 3fdr

1 X 27 x—+/5
Evaluate : 919 910 $Ifo1Q (2 + )" + 4)d _ Ans x+—tan_l(—)+ lo
J(x2+3Xx2—5) g 43 )85 S\ x45

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.gem A # 4 Tl T1 5 Flell g 2 oTafds Iar B # 4 @Tat @ 7 Hren g 21 Aol A | TP A
qerm g B 9 2 e el Sl g1 A9 AR H W QT ATl 9 U Brell g B B UTRIGAT S1d I | Ans

5 3 4 3 7
Required Probability = :9—c1>< locz +9—cl>< ax ¢ _ 30 + 168 _198 _1I

¢, 0 9T T8I0 810 810 45

or Il
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 ; q=2/3 ;n=5 Required Probability = p(x = 4)+p(x=5)
=11/243

T gg—fImcdr wer § g yed & R ud @ 9 9ifad SR & (R 9 dad ta 98 ®) | g9dT aar
ifiear & 6 o aiemeft Saet STgaH i ax @R A7 JMfd U=l & Hel IR <T?

SECTION C

Q.23

If e F _11 13] , find A™" and use it to solve the system of equations: X + 2y +z =4, - X +y+z=
1

1 1

4 2 2 X 9/5
0&X—3y+Z:2.AHSA—1=1i -5 0 5|&|yl|=|2/5

1 -2 3 Z 7/5

1 -3

afg -1 1] @ AT @t A ST ARG a5t SR @R - X + 2y +z=4, -Xx+y+2=0
A=1|2
1 1 1

&X—-3y+z=2 B A B H DI |

Q.24

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(J2 1)

OR
Find the area of smaller region bounded by the ellipse % + yj2 _, and the straight line ﬁ + % _1- Ans

Area =37 -6
By =sinx TAT y = cos X & 7F foR &F &1 &% 10 B ST 6 x =0 T x =7/2 & 79 Rera 2

a
AT 27y TR T Xy B I R gY gAGH AT BT &shel ST SIS |

16 9 4 3

Q.25

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 HH 2000 FhHeX ATAD], 4000 HR ATAD] TAT 6000 T AP BT 1T B & | T FHex, PR aAT ob
% GHCATY Bl P! UIRABATG HH: 0.01, 0.03 TAT 0.15 8 | AR Afddl (ATTdl) H A U GHCARRG &I STl
gl S9 afdld @& ek dad 8W @ wifddar @ 22 Ans.Required  Probability =
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1
gx.Ol 1

1ot 03+ x5 52
6 3 2

Q.26

2

Evaluate : 719 si1d #ITT I * dx. Ans.

v a’cos’x+b’sin’? x 2ab

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

el wwaTg B @1 ifedd eFhe S Bifoi Sl U &Y deiga & 3fex a1 & | gt v va didere &
RN w2

or 3dr

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

is ZTR . Also find the maximum volume.
3

W%WR%@TWWE%&WH&fgldvclH&quﬁ’cﬁé?Hzﬁwﬁ'l’é%%IWW’%WWI
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 = N

i
fag P(6, 5,9) @1 fasgati A (3, -1, 2), B(5,2,4) @1 C (-1, -1, 6). & gr1 FuiRa 9#da & 0 g oifoig |

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 X 400 per day and B costs ¥ 300 per day to operate ,how many days shoud each be run to
minimize cost while satisfying requirements .

Teh el BRI Bl 12000, 20000 AT 15000 X<l del HAW Seal oM, #ewyd Aol qen fE sl @1 =Ryl A
RBTIRI A 100, 300 TAT 200 Rl U Iza, 7egq e =1 Sl &1 Iures o=l & a1 B ReRR &
200, 400 AT 100 SR UfIfQT IGA Hall = | e A UfIfET 400 % Tom B ufcifdd 300 & &1 d\a oMl &, df
gaed b AE™HA B AJAR  UJD Pl bEd dH bR H fbad e ewd? Ans
100x +200y >12000,300x +400y > 20000200x+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

TO FOLLOW, WITHOUT HALT, ONE AIM :
THERE'S THE SECRET OF SUCCESS .
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