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•l-t-f+l~f GJ 

'1"911• t) ror•llliirraJ:,.aot1ieprilcipal . 
,il1Hl .. :ll-c <arp $1&. (--. •1 

i) F•:•161 .. .;II......_ 

59 . .,-+r'• cosl+ tsial+cos8-lsin 8•2 cos ft 
~ 

ll..lu "'"+?1+11'•+i':'I -I+ I •O 

23 . .r1-:-tsum oflhe IODls)i +(product of the rools)• O [ 
60. ,._•_.•(catl+lsiitt,-(-8-i1in9)•_2,-8. r2-0x+·1•0 · · - -- - - - - ·: +1..ff 

[r+1•0) -;.ff . _o 
!◄ . .r'-(8) x + (2S) • 0 

rj x-""'1 _-, 8.t_+_2_S --~- (4- Jn (4 + Ji) a 16 +9• 25~ ~O. Z• (2 + I) (3-21) 
~ ~ •6-41+3i+2 -~ -
~ Z•l-1 . . 

. ,
5 

1-i (l-1)(1-,) -2i . - . --· ..__....:..:...._;_:__ .. --- ,(root) - ·-- ---- 1 '-t; i--- (l-+-,)-(-J-1)-- _2_ -__ _ . . . 

(a, b)." (I. 0) 

26. (3-i),(3+i)=9+ I 
=TO=k 

= i (another root) 

:. cqualion . 

x2-il.r+, .. o 
ax1+b.i+, .. o 

!a=l I IEJ 

27. { I -111 + 1.lt 1- {I + 111 - ii)'., (-111 -111)4 + (-f}-1112
)' 

. = (-2111)4 + (-2 1112}' 

= 16111'+ 16ri 
,.-)6 (111 + 1112) 

1 .. -16 I 

'.' [ 1 + Cll + 111
1 
= 0 

1+111•-1111 

l +co1 =-111 
lll+tu1=-l 

29. (l- 111)(1 -rol)(I- 111')(1 -ro1) = {l- co}(l-1a2){1-111)(l-111
1
) 

= (t-ro>2 (I -1111)2: [{I -ro)(I - 1111))
1 

= (2 - w-ro1]1 • (2-(ro + oi2)]1 

= (2-(-l)f '" [[] 

; Z•l-1 
t z .. s+1 

·. -1 41, ('.?+-,')(3-21)•6:_4/ +·3H2 I .. ,_, cs.-1> 
i1 -:, ~ i _42. l-2 + 211 = ._14 +◄ .. 2.fi' 
t 12-1;1• ✓4+9=..JiJ 
' i ~ 43. l-3 +2;1- ✓9+4 .. ./iJ I! . 

~ . 14+3il= ✓i6+9=S 
;; ·!14. I, 111, rJ They arc in G.P. 

f: 45 t .. 2Jt . 2Jtj .; . ro•cos-+1sin- · , n n 
'j . . 
'.J = - - -) 48. Z+ Z•Z+ z .. 2 Re(Z) ·: (Z•Z 
,: 
I ' 

(S1.AP=PB • 
:. • ~(X-X1f + (y-y1)2 "' ✓(.T-:X2f + (}'-Yif 
, (.t-x,r+ey-,,>2=c.-r-xi\2+()>->'lY. 
i f:-z,l• lz-:21 
\ . 3 ~ J :. If AP• PB then the locus of: is a 33._0 +2. ~- __ {f _ \ · perpendicularbisectorofthe linejoining 36. z " .fs+Oi - -------- ·· -- - ~ 1 :,and:i, ·· -- - wherc- [ii =:x1+0'J 

30. CJ5,, ;,m ·: 1-f-i=i 
31. 3 -W= J - lfi 

- ;:--- r::- .r::-
I ' •2•x2+iYJ Z = '15 + 0 ; "' '15 - 0 i "" '15 -----------------::~--,-------1 . ~ •:x+ iy 

L1n1 (0~166) 221778 One M:uk Qur,tionJ ror + Hl>thcmms 46 • Loi (01566) 221771 \ 

(' 
I 
I 

': 

~ -- -- ·1 
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4, Analytjcgl Geometry 
• • I 1, IIIC 1u11;; ·: 11 , " 1 111~ ~IHI UI ijll) .,,..,u ~HUfU Ill m ~ puraoo111y .. u .: 11m:rseaon Ille 1ne 

:1• l)J-3•0 b)J+l•0 c)y+3-i0 d)y-J•o· ''••'07&Sq•IJJ 

. 12. The angle between Ille two llngcnlS drawn from the point (-4, 4) to/,. 16r ls (J111tt •~I) 

· ·: a) 45• b)JO" c) 60" cl) 900 

3 The lrlc'ly fthe.conic 9;/ + S·1-S4x-40y+ 116=0 is .(Al•r '07 lcStp 'JJJ 
., ,', I • eccen I o • 'J' 

4 
2 

f! a).!. b)f c) 9 d) ,ff 

, Choose tbe correct IDIWer (Multiple Cholee Questions) f i ·,. 14. Th;lenglh or lhe sc:mi-mojor and the length or lhe semi-minor axis of lhe ellipse 

L Book Oul!S//ons ·a . . L + L. 1 arc . (J1111 'JO& j,., 'JS) 

I.' Thc~oflheparabotay-2y+IJ-2J•Ois · (S,p'Ol,1'1•r'll,Stp'l1&J1111'JJ) I' 144 169 b)IJ 
24 

. c)l2,26 d)l3,12 

) I b\ , d I a)26, 12 , 

D y • - · 
1 

J • -
3 

c) J • 
3 ) Y • I · Is. The distance between lhe foci of the ellipse: 9x1 + Sy'" 'I 80 is . 

2. 16%3-3/-32.r- lly-44 • 0 l'qlmenls (Jun 'OU.Sq, '10) t' · (Ju11 '09,Jun '11, Mar 'JJ, J11n 'JJ, Stp 'IJ & /tlar 'U) 

1) an ellipse b) 1 circle c) a parabola d) 1 hyperbola f a) 4 b) 6 c) 8 d) 2 

3. The line 4x + 2y • c is a tanaent to the parabola/• 16.r then c Is J 16. If lhe length of major lind semi-minor axes of an ellipse are 8, 2 and their corresponding 

. (iiin 'Of, M•r '10, Mor 'II, Stp,'IJ &.14111, 'IS) ;; equations ~re )•-6 ~ 0 and.r+ 4 • 0 then lhe equations. ofthe ellipse is 

a)-1 b)-2 c)4 d)-'4 ~ '. •) (x+4)2 + (y-6)2 ,.
1 

b) (r+4)2 + (y-6)2 =; 
4. Thepointofin1crsectionoflhet~genisa111•tandta•311olhep:irubolo/•&xis l , 4 

1 

l6 
1 

16 ·
1 

(y-4

6

)1 

(M11r'Ol, Sq,'09&.Ju11t'U) i ' c) (x +4) _ (y- 6) cl d) (.r+ 4) --- = J 

o)(6r, 81) b)(8t, 6r) ' · c)(r, 41) d) (4 r) . ~ . 16 4 4 16 

. •
1
' L !- 17. The straight line lt - y + c = 0 is o tongentto lhe ellipse 4.r1 + 8/ = 32 if c is 

S. The length of the lotus rectum of the parabolay-4x+ 4y+ 8 • 0 is ~ ;, (Stp '08, Stp 'JO, Mor '11 & Stp '12) 

Tillar '07, Mor '09, Mar 'U & Jmr,' I~) {! ,; o) ± 2 VJ b) ± 6 c) 36 . d)± 4 . 

o) 8 b) 6 · c)4 · d)
2 

• H 18. Tl1esum ofUie distance of any point on lhcellipse.4.t2+ 9/=36 from (.,tf, O) and (--./f. O) is 

6. Thedirectrixoflheparabolo/•x+4is (Jun 'IO) F · . (Mar'06&$tp '09) 

o)x• .!1. b).t•-..!.! · • c)xa- 11 · d)x• 11 ·•j '. . a)4 ". ~) 8 . c) 6 d) 18 

4 4 · 4 4 ti , 19. Themdiusoflhedirectorcircleorlhe conic 9x2+ 16y' = 144 is 

7. The length oflhc lotus rectum of the parabola whose vertex is (2, - 3) and ihe directrix J ' (Stp '06, Jua 'OB, /tfar '11, Stp •u &: Mar '/6) 

.r• 4is 
(Stp'07&. Mar 'l6) ~ a){i b)4 _c) 3 ' d)5 

o) 2 b) 4 • c) 6 d) 8 ,! · 20. T11e locus offoot of perpcndicul3r from !he focus to a tangent of the curve 

8. Thefocusoftheparabolar= 16y is (Stp 'JS) ( l6t'+ 25Y-" 400 i~ 
(Marci, '09) 

a)(4,0) b)(0,4) · c)(-4, 0) d)(0,-4) \ · ■)x2+/ = 4 b)x1+l=25 c)zl +y1 c J6 . d)x2+y=9 

9. The vertex oflhe parabola .i' • By- I Is (March '11) } • 21• The eccentricity oflhe hyperbola ii/ - 4:c' - 24.r + 48y- 127 = O is 

( 
I 

) (1 ~ (c I) d (,0 ·1) ·, (Stp '09, Alar'JO&Stp 'JS) 

e) -8;0 b'Ls•~ c) f•a )~,-8 < a)4 b)3 ~)2 d)6 

JO. The line 2x+ 3y+9 • 0 touches the par.bola/• Bx at lhe point (Alara
h '06 lc Marth 'IJJ f 22· The cccentrl~ity of the hypeibola whose lalus rectum is equal to half of its con~ugate a.xis is 

a)(0,-3) 

1 

b)(2,4) . c)(~•f] d>(t,~J .;; a)· -5 b)l 
3 

(Jun'06,J1111'07&Mar 'IS) 

. -f, ' 2 3 c)- d) {s 

Parl-1 Part-II P■rl•W 

Blw I Mark 6M■ru tOM■ru Total 

Mir, No.or Marks No.of Mins No.or Maru M1rlll 

Qaa. Qaa. Qn 

4 4 . I 6 ·3 . 30 40 

-Li-ll-(Ol-S66_)_ll_m_a ___________ ~--:0nc;_;:;~:..;,""~Qucs~,;;iaN~r«~+Z~Mwi-.;;;;;;;;i;;ics:ii4, ~ ilii(l)U66)221771 2 
2 . 

~ 
One Mn Qi,es1~ (or +2 Math<lllllic, ff 

§. (--~-----~-~-~-~---~-~ 
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• The iffcnnce bet\veen the focal disblncesofany point on ti. hyperbola_ -L • I is f ': :14. The co-ordinate of the vertices of the rectanplarhypabolaxy• 16 are (Jtar 'D1A/lq 'II} 

24 
and tbeeccenbicity is 2. Then the equation of the hyperbola is ,,,'/,, 'D7~Ju" •11/~ ' a)(4, 4), {.:4,-4) b) (2.1),(-2,--8) c)(-4, 0),(-4,0) cl) (8, 0),(-1, 0) 

>r,; x2 /- x2 I x2 I .. <, 

a i,i;i-432• I_ b) 432-W4= I c) -- __ .. I d)- - -:-• l ;;; ''. JS. One of the foci of the rc!ctansularhyperbola.ry• 18 ls (Alardt '09) 

2 . • • . . 12 . 12'0 12-5 12 ;,: : a)(6. 6) b)(J, 3) c)(4, 4) d) (S, S) 

4
• Thedll'Cetl:ix.oflhchyperbola~_'.:'4~-3)2 ": 16 is __ · P,la '06,J1111 '09,S•p 'U &Illar '16) !; i ·· 

· · . - . · 

o)y-=±..!... b) • _B_ ,rs ·· · -fs · '} _· 36. Thelengthorthelatusrectumoftlierectangularhypmiulaxy•J2ts - · - - - ----- . 

- . · .g _ ~ :1:,.Js _ c)y•:t:-g d).r•:1:8 ; ;· · . fJlttr'OUla'IO,J,m'll,&p'l4&Sq'IS} 

• 
25

- The line S.~-2y +4k•O Isa tangcntto4x1-y aJ6thenkis (Sqt •oi;&Jun •1s/i ;. a) a.Ji b) 32 c) B d) 16 

) 4 2• 9 Bl " ·. 
. -

11 

9 b)3 · c) - • ' d) - ? -~ 37_' The area of the triangle formed by the tangent at any point on the m:tangular hyperbola 

• 4 16 x2 y ., ·,. d. . ,,ti '// & J 'ISJ 

26. 1:Jie eqtJation of the chord of contact of tangents from (2, 'I) to the hyperbola - - - ., I ~ -'. .tJ' • 72 an its asymptotes IS 
,, ,,, "" 

is · 16 (J~,. 'JJJ L a)36 b) 18 · . • c) 72 d) 144 

a)9.t-8y-72=0 b)9.~+BJ•+72•0 c)S.T-9y-72c0 d)8.T+9_v+72 • 0 i;, '· 38. 'fhennrmallothercctangularhyperbola.ry=9ut (6,1.)meetsthecurveogainnl 

i' :,t ·• 1" ·' 
2 (Jun '12 & J1rnt 'U) 

--- 27.--;fheanglebetwecn theasymptot~tothe~yperbola~-= Us ·- . ___ ; - . a) r1 ;24) __ _ -- · b) (-24, -l 1-- --- _ C) (_-3, -2.tl - - d) f24,l) --- _ ---_ 
16 9

riuarch'OB,Mar'l1&Sq,'13) ij · LS J l 8 J ,· la J l 8 

) 2 · -1(3) b} 2 -1 [4)· -r[3) · ·-•r4·] ~ · 11.COMEBaokOaminnsfPTA 0.mlon.sl 

a 1t- tan - it- tan - c)2ton - d)2ton - • ;1 , 

4 l 4 
3 ~\ 39. Theaxisoftfreparabola/ .. 4.tis 

28. The nsymplotes of the hyperbola 36y -25.r + 900"' Oare I.'. ·· 

G S • · 36 . 25 !li ; a).r • 0 b)y=0 · 

a)y=±-.r b)ya:t-x c)y•:t;-,r d)y=±-.r -r 

5 • 6 • , 2S . 36 r 40. The vertex of•~~ parabola l • 4x is 

29. The productof~e pe>ndicullll'Sdrawn from the point{B, 0) on the hyperbola to its -~ a) (I, O) b)(O, 1) 

nsymptotesis2:..._..1.,_.,I is (Jun'JO&Junt'U) r, · .l . 

25 
0)576 

64 36 
t ; 41 . The focus of the parabola y "'4:c is 

b)576 c).i. -d}2S ?. n)(0,1) - b)(l,I) 

25 25 6 

c).r-1 . 

c) (0, 0) 

c) (0, 0) 

• • • , ~ 42. The directrix of the parabola/"' 4x is 

30. The locus of the point of intersection of perpendicular l~ngcnts to U1e hyperbola 

2 .;,. • 
, a)y=-1 b):c=-1 c)y

2
1 

.=!__ L =..I is 
• (Sep '08 & J1111 '11) ·~ • 

16 9 • 
1 2 43. Theequationofthe lalusrectumoff .. 4:ris 

a):r2+y=25 • b).t2+J•4 c).t' + / = J d)x +y =1 a):c=l b)y"'I 

JI. The eccentricity of the hyperbola with usymptotes.t + 2y- 5"' 0, 2T-y+ 5 = 0 is 
c).r•4 

(Sep •or, & Sep '01) :, 44. The length oflhe L.R. off• 4.r is 

d) 2 a) 2 b}3 
11)3 . b) i2 c},5 

I by bol 8 • 45.Thea,dsofthepnrabolax2•-4yis 

32. Length oflhe semi-transverse aitls oflhe reclangu or per n.rv~ 1s ; 

(Stp '10,Sep '12&.Mar 'U} a)y• I b).r• 0 

~ 
- a)2 --- - b)4------ ~ ----·-- c)l6;___ _____ d)8 ___ ---- ,'"" 46. Thevertcxoft11eparaboll\.t'•-4yis 

33. Tire asymplotes of the rectangular hyperboluy = c1 are (March 'IJ) l a)(O, I) · b)(O; -1) -

b'x•O,y•c · c).r•c,y
0 0 d).r•0,yc0 47. Thefocusoftheparaboln.t'"'- ◄vis 

a).r-=c,y•c , 
,. 

c) I 

c)y=0 

c) (I, 0) 

d)y 2 I 

d)(0,-1) 

d)(l,0J 

d).ra I 

d)y=-1 

d)x-1 

d. (0,0) 

i.liii 101!66) 221_771 
a)(0,0) b)(0,-1) c){O,l) d)(l,0) 

One Mail QucsllOOS for+z Mallocmai,a $0 'j ;:l.ili~-=,t111::,;:66::-;I ll::-.1::n=,---........ ...__.. _____ ......., ......... __ -:.d,,:-• ...,.~"."lllll"."",'Qll<St..;;;L..-~"'r--~1'"'M...,.•...,.1MfflM-"."ic:s.....,.,.SI 
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! 41. The directrix or the ...... bola ., r-• r •-41 is 64. The ~ion of 1hr major MCI minor axes or ~ + ~ • I nspecliwly are (J1111t 'ffl 1! a).r• I b) ) .r•O 

II 
49- The equa1ion oflhc LR. r· • . • o r•-4yis 

t a).r•-l b) i . y• -I 

c)y• I 

c)z• I 

l
it ·SO. The length L.R. of;,:>• - 4J' is 
; . a) I b) 2 

SI . The axis of the .-:bola y • _ lt is 
lJ • . a).r•O • • b).r• 2 

. c)] 

!( S2. The Vertex oflhc parabola/. - lt is 

~- 53. :o~=us of1hc para~:.<~;~_ ax is 

c)(0,-2) 

h a)(O, -2) b)(~,2) c)(-2, 0) 

s4• The equal ion oflhe di~1rix of1hc parabola/.,_ ax is : t 
f u 
t 
1-.-
< · ?.o.• 

a)y+2=0 ' b).r-2•0 c)y-2•0 

5S. The equnlion oflhe latus recmm of/=_ 8.t is 
a)J•-2='0 b)y+2c0 c).r-2-=0 

56. The length of the lnt~s rectum of/.,_ lt is 
a) 8 · - b) 6 c) 4 

57. The ~xis.of the parabola.r2 = 20y is 
ajy•5 ~x•S c).r=O 

58. The vertex of the parabola x2 :a•20y is 
a) (0, 5) b) (0, 0) ' c) {S, OJ 

59. The focus of the parabola .r2 = 20y is 
a) (0, 0) ~) (5, 0) c) (0, 5) 

60. The equation of the directrix of.the parabola x2 "' 20y is 
a)y-5=0 b).r+S•O c).r-5•0 

61. The equation of 1he lalus rectum o~ the parabola x2 "' 20y is 
a).r-5 .. o b)y-5 =O c).y+ 5 '° O 

62. The lcn~h oflhe latus rectum of the parabola x1 • 20y is 

d)4 

d)y•O' 

d)(2,-2) 

d) (2, 0) 

d)x+2=0 

d).r+2•0 

•d)-8 

d)(0,-S) 

d) (-5, 0) 

d)y+5"'0 

d)x+5 e 0 

d)4 aJ20 b) JO c)5 

63. If the cealre of 1he ellipse is (2,3) one o~ the foci is (3, 3) then the other focus is i ~ 
a)(l,3) b)(-1, 3) c)(l,-3) d)(-1,-3) i: ,_ 

L••• (OH66) lll77I One Mark Quc,licns for+2 Ma1hc•1>lid '.~ 
t : 

1)i'!'J,y•2 b).r•-J,y•-2 c)x•O,y•O d)y•O.x•O 

6S. The equation oflhc ma.iOf and minot IIXC5 ol 4.r' + J/ • 12 are (S,p 'OI/ 
1).r.,-fi.y•l b).r•O,y•O c).r•-,/J,y• -2 cl)y•O • .r•O 

f . j_ 
66. The lengths o~ minor and major al<CS of 9 + 4 • I are 

~~4 M~2 ~~6 
67. The lengths ofmajorand minor axes of 4.x' + Jy' • 12,are 

1) 4. 2,5 b) 2, ,fj c) 2,F.i. 4 
I i 

68. The equation of lhc direciriccs of 16 + 9 " 1 are 
4 16 )6 

a)y•±.fi b).r•±-fi c)x• .± 1 
· 69. The equation·ofthe directrices of25r1 + 9/ "22S are. 

o)x•± .!.. . b).t":I: .ll, ~)Y" :I:.!.. H 4 25 . ; i 
70. The equation of 1he latus reclum of - + - ,. I are · 16 9 

a)yc±,/f b).r 0 ±,ff c).r'"±7 

71. The·equalion of the L.Rs of2Si + 9/ • 225 arc 
ajy.:±S ~x•±5 tjy• ±4 

. l y1 
72. The length oflhe L.R.of ~+ - • l is 

. a) .2. 
2 

16 9 . 

b)l. 
9 

c)L 
16 

73. The length orthc L.R. of25.t' + 9l; 225 is 
·9 ' 18 25 • 

a) 5 I b) 5 c) 9 
74. The ccccnlricity of the ellips; ~: + ~ • I is 

l 3 2 
a) 5 b)S c) S 

· 2 l 
75. The ecccnlricity of the ellipse~ + L 0 I is 4 9 

a) ,/5 b) ,/J . 
3 S 

76, The ccccnlricity of the ellipse 16.t' + 2Sy
1 

" 400 is 

a) .! b) 1. c) 1. 
· 5 5 4 

Llnl(Ol,~6) 221778 

• d)2.3 

(J11n'01J 

d) .fi, 2 

(Sq'/Sj 

16 
d)y•:I: ..ff 

d)ya± 7 

d)li 
9. 

d).1.. ' 
IS 

dl .! s 

d).1 
- 3 

(,Ila, •1~ 
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et77. Centre oflheellipseL + .i_ • 1 . 
2S 9 

11 

■HO, OJ b)(S, 0) 
l ".l 

71. Tbecen1reoflhec11ipse L+ .L. 1 . . 4 9 II 
a)(O, JJ b)(2, 3) 

c)(3, S) 

c)(O, 0) 

79. The f~i ~,he-elij~ L + -y ~ 1 are · 
• 2S 9 

I al(O, ± S) b)(O, :I: 4) , c)(±S,OJ 

' z " 80. The foci of1heellipsc L...:.+ __ 1 are 
4 9 

a){± S, 0) b)(O, ±-J's) c)(O, :I: 5) 

BI. The foci orthe ellipse 16.t' + 2s/ = 400 arc 

-· ail± 3, 0) • b)(O, ± J) . c)(O, ± S) 
. • .r1- ,;-~.--

u . The vertices of the ellips~-+- = J are 
25 9 

a)(O, ± S) b)(O, ± J) · c)(:1: S, 0) 

83. Thevcrticesof1heellipse£.+.i...= I are 
4 9 

a)(O, ± 3) b)(± 2, 0) c)(±J, O) 

84.- The vertices of the ellipse I ~T
1 + 25/ = 400 are 

a) (0, ± 4) b) (± S, 0) c) {:I: 4, 0) 

d)(O, S) • 

d) (3, OJ 

cl) (±4, 0) 

d) (:1:-Js. 0) 

d)(± S, 0) 

d)(±J, 0) 

d)(0,±2) 

d)(0,±5) -

IS. lflhe ccnlrc of the ellipse is (4, -2) and one of the foci is (4, 2), lhen the other focus is 
a)(4, 6) b)(6, - 4) . c)(4,-6) d)(6,4) 

16. The equ;itions of1tanswrse and coojugnfe ues ofihe hyperbo!oL.- .i...= I ore 
9 4 

a).r~2;y=3 b)y=O; .r= O c)xa 3;y=2 d) .T• O;y 0 0. 

17. The equalions of1ransvc:rsc and conjugate a.tcs oflhc hyperbol:i J6y-9:i- c 144 ore 
a)y,;, O;.rsO . bJ.rs3;y•4 c).r•O;ysO d)y • J;.r 0 4 

JI. The equations ofiransverse and conjugate BJ<CS of the hyperbola 144.r'- isl= 3600 are 
a)y r O;.r .,_ o · b).r=l2;y=5 c)x • O;y 3 0 d) .r=5;y=l2 (Morrh'06) 

!9. TJ,e cqm!iolls ofinmverse and conjogoteoxes oflhe hyperbola Sy- :z.r' • 16 are. 

• ■).r•2'fi;y•.fi b):r•'/l;y•2.fi c)x•1l;y•O d),1 • O;x • O 

90. TI,c eq,,aliom 0(1he ditee1rice, of the hyperbola : - i_. I 111• 

a IJ -r.t o ■)y •t~ b):r•±- c)y 0 :1: - d)J'
0
:l:-'-'ill · 9 9 ,fjJ 

91, Tbe equlliom oflhe dinclrices of die bypmoll J6J,1-'J/' • .144 me 
· S 9 9 S a).r•± 9 b).,,•:1:, c)x•:ts I d}J'•:l:9 

92. Theequationsoflhc LR'soflhe bypcrboll !..__ i..., .. 
9 4 

■)y•.:I: 13 b)y•.:l:fil c)x•.:I: 13 
. -

93. The equations of the L.R'1oflhc hyperbola 16,'-9.i',;, 144 n 
a)y•t5 b):r•.:l:S c))•:1:../f · 

x1 • 
94. The length oflhe L.R of - - L • I is 

9 " . 
a).!. b).1. e) 1. 

3 J :i- 2 
95. The eccenr.icily of lhe hyperbola L -- • I is 

J~• S 9 25 -fi4 
■)- · b)- c)-. .J ___ 3 3 

96. The ceri~ of the hyperbola 25x1 - 16/ • 400 is 

~~· ~~S) tj~S) 

97. The foci of lhe hyperbola .i._ _ i_ _ I an: 
9 25 

a)(O, ±m) b)(±34, 0) c)(O, ,t 34) 

d).2.. 
4 

d),g;; 
s 

cl) co; oJ 

d)(.:i:&,O) 

~ , 98. The· vertices of lhc hyperbola 25:1 - J 6y • 400 an, 

\! 1 ■)(O, ±4) • b)(± 4, 0) c)(O, :I: S) cl)(± s. 0) 

} ; 99. The equation ofrhe langent al (J, -6) lo lhc parabola :I• 12r is 
.,. • a).r-y-JaO b).:r+y-J~O c).:r-y+J•O d).:r+y+J•O 

r , .. 

' -1 

100. The equolion ofrhe tlllgenl at (-3, I) ro lhc panbala .x'- 9,. i, 
a)J.r - 2y- 3 =O b) 2r-Jy+ J = 0 c) 2% + 1.,,+ 3 • O cl) l.r+2y+3 • 0 · 

IOI. The eq'!3'ioo of chord of contact oftmg,ents m,m lhe poi1II (-3.1) lo !he prabDla 
I · ar is ,s,p .,,, 
n)4.r-y-l2•0 b)4:r+y+l2•0 c)4.1-x-l2•0 d)4)'-:r+12,;.0 

102. The equation ofcbord ofconlacl ofl::UlgCtlls tn.(2.-0 IDC.dliple :zr+S,1•20 is 

n).:r-Sy+s~o b)S.r:-y+S•O c}.:r+S.1-S•O d)S.r-.1-S•I 

I 03. The equo,ion of chord of coa1ac1 of tangcnls fror■ (S. 3) lo lhe br,,pt,ola.., -6"1 a 24 is ~...., 
■)9.:r+IOy+J2eO b)l0.T+9y-1~ 2 0 c)9.:r-l0y+J2 • 0 d)JQr-9y-ti •!> 

I 04. The combined equation of lhe asympto4es 10-lllt hyperbola )6.T' _ 25/ • 900 is 
1) 2S.T1 + J6y' • O b) l6r1-2Sy' 0 0 c) 36.i:1 + 25/ s O d)2Sr-l6,r1• O 

'-"" (1Ml661 u mI 
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etI OS. Theangle berwcen the asymptotes orthe hyperbola 24.t1- 8/ • 27'is · ·t 
D) _3,r b) .!. or 1! ~) 2ir d) ~ 

114. Titecondition that the linelr+ my+ 11 • 0 may be a normal lo the pt1rabolay•4ar is 
· J ,; (b b2j 
■)al':+- 2alm' + n,211 • 0 b) ""ji'+ ;z,. w (MatrJi 'lJJ 

J b' (a2-b2)2 J 6
2 

(a
1

+b
2f 

c) - + - C J .d) -I' - ~.] D ...2, 

. J 3 3 3 . / 

106. The point of conlacl orthe lllngent y • m.t + c and the parabola y2 ,. 4a.t is (Stp '06) ~ , 

_ 0 >(n:,. !';) b>(!~•;;) . . c)~•~J d)(:;.,-;0

) 

p,,r,, rrr,,.. 

, 11S. Tite chord of contaCl of1a11gents from any point on the directrix of the ~y ,.4in 

107. Tbepoinlofcontactofthemngen1yam.t+c1ndlhcellipse X: +~"''is 

, 
0 b (Sq 'ID & Alar '//) 

a) [~I , a:n•J b)(-o:~•, ~) • . c) (a:nr' -;I) ~) (-a;nr, -n 
• 108. The point of contact ofthc.tangenl)"" m.t + c and the hyperbola L _ i..,. I is 

. a2 ~ . 

a>(0;,1. ~J b) [o:m' ~] c) f-o;nr '-n d)l-ot
1

_. -;'] 

I 09. The 1111e {talements of the foUowing are. 

(i) Two ':U'scnts and 3 normals can be dra~n to a pa,abola fr~m a point. 

(ii) Two tangents Qlld 4 normals can be drawn to an· ellipse from a point. 

(iii} Two tangents and 4 normals can be drawn to a hyperbola from a poinl. 

(iv) Two tangents and d nonnals can be drawn to a R.H. from a point 

a) (i), (ii), (iii) and (i\') b) (i), (ii) only c) (iii), (iv) only d) (i), (ii) and (iii) 

. ' ' 

110. If 'ti' ' ti' are the ex!remities of any foi:al chord ofa paflibola/ ,. 4a:r then /112 is • 

a)-1 b)0 c,):I: ·,. d).l (,\lan:/1'/1) 
2 

. r. 2] . 
111 , The normal at 't1' on the parabola/• 4a.t meets the parabola al 'ti' then ~•+It ,is 

11)-/1 b)i
1 

· c)li +/1 • d)l. (Jun '/D&ftiar'/1) 

I It 

I 12. The condition that the line Ix+ my+ n c O may be a nol'l!lal to the ellipse x: + ~ .; I is 
·O b 

. a2 b1 (a2+b2)2 
a)ai3+2alm1 +m1nc0 b) 7+ nr' = -n-,-

a' b' (a2 
- b1)1 a2 b' (a2 + b

1
)
2 

c) 7+ 11t1 .. -n-,- d) f - -;,, = -n-,-
113. The condition that /he line Ix+ my+ n =- 0 rr.ay be a normal to the hyperbola 

l 2 • . 

.!.-_ L= t ·is 
a' bl 

(Sep '12) 

aJ a/1 + 2alm2 + 11?n = 0 

a' bl ·(a' -b2)2 
· _c) f + m2 =-;;,--

One Mui< Qucslians r.,+2 i.rllhematics S6 

LUU (0-1566)221771 

·;; · passes through IIJ 

-~ :.; a) vertex b) focus c) directrix d} latus rectum 

~ ; 116. The chord of contact ofl/Jngenls from any point on the directrix ofthceUipse 

l •· ; I . 
}-; ; -;f :+ ,;r • I pas~~s through its . . 

~ i a) vertex b~ focus · c) drrectrlX d) latus ffi:lum 

{) :t 117. The chord of contact oftangcnls from any point on the directrix of the hyperbola 

~ -~ ~ - ~ c I passes through its (Alllldi 'HJ 

.f t a) vertex b) focus c) directrix d) lalus rectum 

f1 ; I 18. The poinlofinlersection ofla11gents al '/1' und '11' totmo parabola/ =412%~ 

f ~ (Jun '09, Jua 'IJ & ~lnr 'l-0 

J/ a)(a(/1 + l2), a/1/2) b)(at1l1, a(t1 + ti)) c)(or, lat) · d)(at1/2, a(t1-ti)) 

~ ;:_· 119. Jfth·e normal lo the R.H . .xy 0 c' al 't1' meets the CUf'\'.C •■gain at 'I/then 11
3
12 = µ,,., 'O,) 

• 11) I b) 0 c)-1 d)-2 

~-:~_· f_· 120. The locus:of the point of intersection of perpendicular tangents to the parabola/= ◄at is 

'f ." 
(Sep 'JJ & Mat '16) 

- • a) lalus rectum b) directrix c) liingenl al the vertex d)axis of the parabola 

f ~- 121. r;
2
e ~~; ~:h~s'oot ofperpe~dicular from the focus on any t.angeni to the ellipse 

~ ; a1 b2 l :i a):c' +y=a2-b1 b)x2+y c; a2 c):c'+y ,,, a1+b2 d)x ~ o 

& { 122. ~e ~oc;'.f :r ~: fool of perpendicular from the focus on any tangent to th~ hyperbola 

:i 't a' b' 
{ :; a).t" +y r. a1 - b2 b)x2+/=a1 • c)x1+/=a'+b' d)x=O 

" , 123. Th~ locu~ of the foot of perpendicular from the focus on nny tangent to tl)e parabola 

/=4,~t IS ; .V 
2 

(Junr '12, Junr 'U &SttJ 'U) 

i ,; 2) + ra -b~ b}r+/=al c):x'+y-a'+bl CIJ.JO•O 

124. Tl•e locu~oflhe p'oi t r· t · f · 
:.:· ; ). y' n '! m crsecllon o perpendicular tangents to the ellipse 

7+ /J= l is • (Srp'JI 

~ aj:c'+l=d-~ ~;+; -; 
g Uoi(Ol566)22!771 

c)i+y2 rc a1 +b2 d).x=O 
One M0tk QunhCW f0<

0
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etI 2t ft,, ldGfH o( tht p,,lnt of lnl,rMCfloll of perptndlculat llllplt kl th, bypwtx,la 

5-•1•ifj• • I , 

•Ir'+ I• ,I - II bl/+ I,,,; cJ/ +I •ti +II d)x•O 

f U,, Tit¥ ~olli11tk,11 that thtl 11111 Ix+ my+ 11 • 0 ln!tY bf• tanplll kl ~1c pe,,l,ol, Y'" 4ta ,. 

8lr'ffl ·Hl,,1 •,? t,)(//111 •/11 c)t/1' ~1l,,? •,? d)4t:'l111•J 

127, ' '/ ha t 1111dlllo11 lhlll 11,e lln, It • my+ 11 • 0 may bu tnngenl ~ lhe ellipse (111111 '1') 

4 4 y • 111 1 (Ju111'JS) 
, u~ iJ • • 

n) 1/1' + 1,',,,' .. 1/ b) 1111/ • In • c) ,If - ,;,,,i ~ ,r dJ 4,?I,,, •,; 

I 2~. 'l'IH! H11111lfl,111 1lu11 lht 11,kl Ir+ my 'f• 11 • 0 m~y llll 8 tang,:~ W tl,e ltyperb<Jla 
r1 ,) 
~ _.t,_,. , ,. 
(I ,,, ' 

A) ,N + 111111 " ,,t ' l,)'tml .. ,,, c) ,ff - /} 11,1 ,. ,? d) 4cflm • If 

12'1, ., l,n f;0111J(1l1111 1111,t lhw flue /JI t my~ II .. 0 11111y l,u ldngr.111 kl'llte ;ec111ngulftrl1yperbola 
lY .. t' J~ ' (Al#rclt '/$} 

It) 1N ~ tlm1 " 111 I,) 1111/ .. /11 c) Jf - lJ11I • ,i' d) 4,r/m "' ,r 
l'IO 'I hM f1,111 11( n per11e111lloul11r ftorn n (11<J111 11( 11,. hy1111rb11lft 1111 1111 n~ympiote lie,"" lhe 

11) toull e I,) a111~a•J11111dlr111 dh~culx c) v~rtax d) L,lt 

• llLAll!l1!1euaLQIJJJILi.L,m. , 
11 I. 'I f,q 11 11rm11I 111 th" 1ml111 •,, • 0111hn 11•11qlJol!' 111~01~ 11,u 1111rnhuh1i ., 4,tYAlf,IJln al 'ti' 

11t~11 ~1) "' I • ?, 

11)1/ 11) ~ ' c)/1 d)/1 +;;-
/1 

' ~ 
I Il l ..!... I .) • .. t wl11JIC c~utra C 1111>010 tl,c rnnjur 't hg 111hj!•IIII 111 any p11l111 I' 011 I ,o u 11•u 6 J 

"~ lo nl 'I' ""'J l'N 11' lhe purpm111i,11ln1 '" tho 1111\lor 11~1~ lhun C~I , C:I' ., Jlak1/m1 (S,p •~7) 

, . I) ' c).fi' d),fi ,,) vtl 1 ,, , 

IJ1 , 

""" 

I( lho 11111111111 nt rho ~od (11' Iha ln;u~ r0~111111 nf tho 0111 11110 .r7 t 3}' .. 12 lnlcrnccl the nutlor 

ilklij nl ti, thqn l 't'I IM . 
4

,5, 32 

A) J1 1t)";i t) - j - 1IJ T y1 

J • • 1 1, II' 111 01hnf'11oiM lhoolllrnoL+4 " 1 
1r II n111I LI' 111 v lhc on,l~ ol' ,1,,n ntlnur M ~. 'niu , "~'"'''"' (/1111 •of & /1111 '01) 
rh~n ,h~ 11 ,~K 1111d fl, U 11, IJ I~ 

l,)K A) 16 
0) 16.f:i d)J2.Ji 

Un• M Hk (}16c11icm1 fur t2 M11h1n11hot ,a 

1,IMI\Pl14141jWHI 

, 
I 

i 
t 
t, ,, 
I 

'. 

5 

f 
' I 

I ' 

I; 

aJJ6 

QJlo. 

1 

% 

3 

.. 
5 

' 7 

II 

9 

10 

JI 

12 

l3 

14 

15 ' 

'16 

11 

18 

19 

20 

·21 

22 

23 

lo 'i Ln,!(0,1l66)l211Jl • 

I~,• ,. . 
------···--------- ------

AA 

d 

d 

d 

• 
C 

C 

d 

b 

C 

d 

b 
d 

b 

d 

C 

b 

b 

C 

d 

b 

C 

d 

a 

.,, 
ct-4 d)2 

OJI& .4,._ Qllo. A& QJlle, AllL OJla. A& OJllo. A& 

:u b 47 b 70' " ,3 a 116 b 

25 C ... C 71 ~ 
,. .. 117 " • I 

u • "' " 7l • " C Ill " 
%7 e 5' d 73 .. " d 11, C 

23 I, 51 d 74 d 97 • , . I, 

29 I, !l a 75 a 98 b Ill b 

30 d 53 C " b 99 d 12% b 

31 b 54 b 71 • ,. C Ill d 

32 b 55 d 78 C Ill I 114 C 

33 d 56 • ,, d 102 C l:ZS • 
34 .. 57 C 80 b Ill d 11' b 

35 a 511 b 81 I It.I b 127 I 

36 d 59 C 82 C 1'-' C 121 C 

37 d 60 d 83 I o '" a JZ, d 

311 C 61 b 8~ b 107 b 130 b 

39 b ,1 • 85 C 1• C IJI d 

40 C 63 I 86 b '" d 131 d 

41 d 64 C 87 C 110 I '" C 

41 b 65 b 88 I Ill I 134 b 

43 I 66 C 89 C Ill C 135 C 

44 d G7 a 90 d llJ d 

45 b 68 b 91 • b 114 • 
46 d 69 d 91 d !IS b 

0.. MIit Qllatioufill+1MldlcDllcs5' 
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I 
i 

' 

I 

v, so1,,t10,,,_ 
I 2 · 
. ,. ~2y+b-2J•O 

~-1
2

+8.t-~3 •O 

<Y- 1>2=-ax+24 

• (y2- 1>2--scx- J) 
Y •-4aX 
axis- X a.xis ==> y ,.. (). 

I 

y-t ,.,o 

[EI] 
·i. J6x

2
1- Oxy-3y-32x-12J•-44 c O 

IVC + lhxy + by+ 2g:c + 2jj, + c = 0 

a = 16 I 2h = 0 I b -='-3 
- h=O· • 

h1 aO ab=-48 • 

h2> ab 

·o > - 48 (is a hyperbola) 

J . 4.r·+ 2y = C 

C 

)' = .a. 2r + 2 
J'=nD:+c 

Where [m=~2 
c=2 · 

>'= 16.r 

Y. = 4a.r 

[
4a= 16 

a=4 

cooditi.on far 1he tan~nr:y 

a 
c=

m 

c -4 
T=T 
I c=-4 I 

s. l+4y-4x+s=o . 

y 

X 

·: [X•.r-3 
y .. y-1 

• y2•-4aX a•2 

~ 
(i) Jf hi"' ab It is 11 parabola 

(ii) If /,1 > ab It is an ellipse 

(iii) lf hi > ab It ls 11 hyperbola 

(iv) If /,2 > ab & a + b = 0 It is 11 R .H 

4. y1=&x I G3 ·1 ·1,_2 .... 3,1 
Jl =4ax 

" · a=2 · 

! P(xi.y,) = (6r, 81) l 
y 

The point of intersection of the tangents 

·; (P(x.,y1)• (at, lz, 11(t1 + 12)) 

/ + ~ + 2~ - 2
1 

- 4.~. + 8 • 0 

(.J' + 2)2 ""4.t - 4 ·: [ • X = x- l • 
Yay+2 

o,+2)2c:4(x-1) 
yl .,. 4aX j 4a • 4 ! Latus rectum 

l.1111(~S66)2lt778 

One MIik Questions ror. +2 t.111HM11ic160 

/•(.o4) 
y2a4a,C . 

[

Y•y 
X •.r+4 
4aa I 

I =a=-4 . 

directrix X • - a 

x+4=-J_ 
4· 

17 .r•--4. 

From this diagram a"' 2 units 

La111s rectu~ • ! 4a .. 8 ! 

;. F(O, a) = (0, 4) 

'.'.~ 9~ .r1 = Sy- J . 

~ ~· 1 8
(, I] 

:', : X ~ l:-8) 

f : :~~4{aY ~:;_ J_ 

' 8 
· 4a "- 8 

V~rtex ,, (0, O) 

. X=0;Y•O 

x "' o; y- L =o 
8 

·x,.o; y...-L 
8 

* ' I 

I 
I 
I 
f . : 
' 'i' 

.t•-a 

\ 
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10. 2.T+Jy+!h•O 

ly•-h-9 

,. .. (;2)x-3 
Y•&" 
Y•4~ 
4a=-a 

u•2 .v=11ax+c 
Where,,, .. ~ 

3 
c=-J 

[

·: Tauchlng point . 

P(xj.y1)• (..I!.., 2a)" 

. (n,1 n,J 

Q,[..£..,2a~ 
n, n,J 

.. 
i......-........... . 

...... ., ... ---·-

- 1 I. J?;, 12.T -
,: · a .. 3 

12. Note: , 

lhlte~~-::~~~~-1-lric·~ -thc ditecttix -· -- ' 

~ 

The locus of the point ofintcnection of 

perpendicuJnr tangents to y2 .. 4a.T is its directrix 

[ e 0 9o°_] 

(ii) poin~ of intersection I P(x., )'1)- [at1r2, a(t, + lz)] I . 

. 16. 2aag : b•2 

a .. 4 I h1•4 (a> 6) 

a1-16 · 

lb~ equation is_ a_+~+ (y-<if .., l 
16 4 

·}:·
17•J•=2x:+-c 4x2+s/•32 

Jy ·· J'•mx+c ~ +: .
1

. 

J ~ 

'i' ~ 18. FP+F'P=2a 

•2x3 

r•JJ+,; , 

C:•±'02+4 

G--±!) 

--- ---- -

[

(i) perpendicular = [ 8 "' 90" I · 

(iii) directrix [x "' - a j . 

ti 9.t
2
-S4x+SY-40y+ 116=0 

9(x
1

-6.T) + S(V- By)+ l 16 = 0 

x=-a · 19,Dividedby.J44~L+L..,,I .. ~ a1 1 

; 
16 9 • The director circle is r + ,>_ •• ; ._ ; 6, 

0
2 

• 16 ; b1 
2: 9 

r-

Radius of Jhc director circle ,) • a1 + b1 • 16 + 9 Q 25 

:i~- 3
2

] + \_~ ;i - 8y + 4
2 -4 .:..11 + 116 = 0 

~ ~ H H 20
- x1 +l-d- Divided by 400:::) [ The locus isr+ :i = a• 

1 0 e= ·-~ = 1-
5
9 n 2 ~ (x2 1 

'l(r - J)'-81+ 5()'-4) -80+ 116 • 
~ i,: •, •2!] . -;;-• ~

6 

• I _,_

25 

:~'•,. 

9(x-3)2 + S(y-4)2 • 4S 

<,--,>' - -c,-.:-•i• ·· CLl _- - ·>t: '><>'••,i-,w •ui-m-o - --_---- -- . 

Eil 

- ·- - + -- • I 
t.:.::...LJ . . 121,'•+4J•+2'-2~-4[,'+o,+3>_3~-127~o 

ll.+--..=-J b2 =S 

·S2 yi 

9 

[ a'•9 
12(r+2i-41-4(x+J)'+_36-127•0 

b

1 

a

1 

• 

ti;; (04'66)22177& 

':".~w.~m....:~---=:._--~~--7--00a;;c1iMAJtt~Q,,~ .. ru11o;;;;n.s;:i;'i· ,~.,.:-;+1i"ii.ib1aiih11ie;;iuiiaiii:w..s•~~1 
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II 

I . 
Ji 
I1 f 
if i 

'1/ 

r1 

I 
I 

l2()'+2)2-4(x+3)'• 139 

. ~- 4(x + 3)2 • I 
139 ' • 139 
f,+2)2 (.x+l)1 

' . 139 - 139 • I 
12 , -4 

a1 • fil. . bi • J12. 
12 ' 4 

.-,-R 
.. '1+.Q2.L!. 

139/ 12 

=..Ji+J 
I e:=2 I 

22. 2bl "' (2b) 
· a 2 R RI , ff e= = I+-= -

1 4b1 4 
I 

23. FP~ F'P c2a 

24=2a 

:. equation 

.,· I e= ~ I 
• e=2 

~ fCJ1T7 
bl 

e2=1+
l44 
bl 

4= I + 144 
:l I . 
---.-=! 
144 432 

24. i-4(y-3)2 • 16 . 

;c1 (y-3)2 •; [ XI yl 
- ---=I ---=1 
16 4 . a1 b1 

Where a1=16 Xa.r 
b1 = l4 Y=y-3 

Lilli (~)221771 

. . . 

Directrix 
a . ~=±-; 

z=+-4-
~ ✓s,2 

~ 
L..!J 

F' 

·: [FP~F'P=la 

y 

0 X 

Oac Man: Quesllllns for +2 ~lltlle111111'S 6.t 

2S. Sx-2y+4i•0 
2y•-Sx-~ • 

4}-/•36 -
; ·1 . 
---•II 

26. L- t_ •l 
16 9 . 
.xr, .»'t •I ··[ptw 16" - -9- . ll>'lt1l)•Q.1) 

Y" ~ x-C2i) 
2 

• 9 36 

~ - ~ •I ::) l9x-~Y-72•~ y•,nx+c 

Wherem• .::!. : c•-lk 
12 

a1•9 ; b2•36~ 

Condition for tho tangency 

c1•a1nf-b2 

• C ~ ± {tlin3- b1 

· -2k= :tJ9x-¥-~36 

9 
~2k=: ± 2 

27. 9 • 2 tan-'. ( :] ·: ( a1• 16; b1 
•!)

1 

8•2111i
1 (!) 

Note: The e11uation or Hyperbola 
(i) Not in the standard form 

i.e., d+ 2hry + b/ + 2p + 2/y+c= O 

8 ~ tan-• ( z✓hl - ab J 
l a+b 

(ii) In the standard fonn 

L -L = 1 8 • 2 w·1 (.!.) 
0 1 b1 a 

•• [ :x1 y1 -. The asymptotes of 1 - 1 ., 1 are 
. a b 

X )' 
-:1:-=0 
a b 

a1b1 
·: rPM.PM' --

1.: a2 + bl 

= Mill. 
100 Where J"' 64 ; b1 

a 36 

~ 
LD1i (O-IS66)221nl 
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et30 • .x2 + y"' er - b2 

x2+Jl= ? · [ Wherea1 es t6 

b2 =9 
3

1. G\:iD~-s-o} 
[ The •~us of the point or l~enectlon b 

' xi+ _,i .,~ - 1>1 1 circle 

JI. If the normal IO the R.H It•,,, meds the Clll'Ve ._
111
• .. •,, ..._ J. • 

-- - z """' '1 lz• - J 
11 =-~. Wherec' • 9=c • 3 J ,, 

filx - G) y + 5 .,. o Thi:se arc t>Crpcndiculars 

G";i[] ·: [ tna~H 
· •: [If the asymptotes are · 

(c,,, ~J • (6, ;) i.e., e, .. ;.}-(6,½) 
,, - 2 

~ rpendiculars then its hyperbola . 
1s called a R.H. • 

a ➔ semi - transverse axis 

a ·= 4 

y-axis .x - nxis 

34 . .xy -= 16 ·: [c2 =I6 

Vertices (c, c) (- c, -c) 

... I .. -<4-. 4-)-(--4-. --4->~I 

35. •: [cl "" J8 
· c a,: 3'12 

Foci ('./le, ...fzc) (-"2c, - ..ffc) 

1-= (6, 6)(- 6. -6) 1 

, ·45} ·,· . 
·. IQ 

: ·so. 

a2 • 
t

1
"' -"' 18 = a • 6 

2 .. . ' 

(OR) 

Foci (a. a), (-a,- a) i.e.,(6, 6), Hi, -6) - . i 

36 . .xy"" 32 ·: [ c2 • 32 lotus rectum ·: [LL' "' 2../zc 
c: =4'12 . 

j LL' =2.J2°x4-n•t6 j 

·: .[f =72 ------~[A•le ,. . 

. )~ A~ 

37. Area A.,, 2c2• ·- • 

= 2x72 

! A - l44 I 

_SI} 
.to 

56. 

:. 11 -- ... L 
- 8 

f 12, ~ ) .. (-: ,-2~ 

y• 4.x f4a :- 4 
y• 4ax L a a l 

(i) ~-.x-axisy •O 

(ii) Vertex.:- 11 (0, 0) 

(iii) Focns:- F (a, 0) - ( I, 0) 

(iv) Directrix:- X"-a 
·x• ..:1 

(v) Latus rectum:- · .x- a 

x - 1 
(vi)LL'• 4a-4 

r•-4y 

-~ "" - 4ay • [4a = 4 
a•l 

(i) Axis:-y - a.xis:r • 0 

(ii) Verle,c:- v (0, O) 

(iii) Focus:-F (0, -a)"' (0, -1) 

(iv) Dircctri'I:- y=·a 

y .. } 

(v) Lntus m:tum:- y • ~ 

y• - l 
(vi)LL' •4a•4 

1•- h 
J•-4- -- [◄a-a 

a•2 

(i) Axis:-.r - axis y • 0 

L1n110~56612217711 OtieMarkQueslion,for+2Madlanadcs,66 '\i liiii(IIU66)2ll771 

!· 

' I 
' .. 
I ,, 

:r• -a 
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I 
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j 
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ti. 
n1 
f1 

."I; 

f:! 
t; 
q 1:. 
9\ 

1l :./ 
1JI 

/ft 
if 
I,! 

/J-

i I 

. II 
i ii 

y 

i 

(ii} Vertex:- 11 (0, 0) 

(iii} Focus:- F (-a, 0) 

• (-2, 0) 

(iv} Directrix:- x • a 

I .t "'2 , 

4o~~~-T 

1 

57} 
to 

62. 

x-2•0. 
(v) Latus rec1um:- x •-a 

x•-2 
x+2-o 

{vi)LL'"'4a=-8) 

.t
1 

"' 4try • [40 "' 20 
x1=20y a .. S 

(i) Axis :-y-axisx,.0 

(ii) Vertex:- v (0, ~) 

(iii) Focus:- F (0, a)-= (0, S) 

(iv) Directrix:- y"' -a 

. ---;+Sao· 
(v) Latus rectum:• Y"' a 

. y-s .. o 
.~v_i) LL'= 4a = 2~ 

63. F'(l,3) · 

F'C= FC= I unit 

fE-4o ... ~ 
r= 20, --> 

<·- L'y=a 

--~~-~-x 

1-,-H 
f" (2. 3} 

3 • • 'F 
2 I, J)c (3, J) 

I 

0 • J 2 3 

64. ;2 + ~2 .. I [:,' +.~ ~-1]4 
a>b 

Major '!Xis: x - axis Y c O . 

Mi:oraxJ·•::y-axi[s:~O y · J 

4
._ 

.::!...+ -=I -+-•! . 
6S. 3 4 bl a2 . 

, a>b 
Mijor axis: y- axi$ :::) x "' 0 
Minor axis: x - axis :::) Y = 0 . 

•', 

:-

f . 
! 

66. a" 3; b=2:·oraxis•2a• _6 ---:--ii 
Length ofmiv f == 2b = 4 ! Ans: (4, 6) 

. fminoraxs 
Lenglh o ' 

2 . bo./3 . 4 ---::-,1 61. a• · • axis"'2a• I __ c: 
Length of maJor . • '2b • 2..[3 Ans: ( 4, cvJ~ 

( minor axis Length~ , 

a 
68. x 0 ±e 

4 
"'± .fi 

4 
161 

x=±--;;; 
· v7 ' 

1 y2 
.!-+-=I 
9 25 

a 
y=±-;. 

5 
=±-

.i 
5 
25 

y=±7 

70. x=±ae_ fi 
c±4x7 

x1=±..fi 

71. y=±ae 
4 =±S x5 

y=±4 

0 .. ·s;b=3 

r:-7 ·e=r--;; 
~ 4 

= J1 -25=5 

2b1 9 9 
72 Length=- =2x - .. -

. a 4 2 

2b
1 

9 18 
73. Length = 7 "' 2 X S "' 

5 
:?- y2 74.} -+--1 77. 2S 9 

a= S; b•J 79. r.--;:;-
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et(ii) C (0, 0) 

(iii) F (:!:ae, 0) • (:!:S' x .i_, O) 
5· 

"(:!:4,0) . 
(iv) A(:!: a, O)a (:!: 5, 0) 

· 78. 4 . 9 

80. a"" 3 ; b .. 2 

75} L + L .. I 

83. . (~) -~ .. j, ~ ~ .. j 1-: _. {f 

- 3 
(11) c(0, 0) . 

(iii)F (0, :!:ae) •{o, ±3 X f-J 
=(0,:1:€) 

pv) A (0, ±a)= (0, ± JL _ _ __ 

76.} 
81. 
84. 

l6i + 25/ ""400 

.t2 I -+-.. 1 
25 16 [

a=5 
b= 4 

(i) e = J I _ b
1 

= J I _ 16 .... L 
a2, ·25 5 

(ii) F (:!:ae, 0) ., (±3, OJ 

(iii} A {:ta, 0). = (±5, 0) 

85. J-~(4,--6) 

:. FC"' F'C" 4 units · 

[
a=l 
b=2 . 

.. j, + 4 = 'ill 
9 3 

(i} transverse axis:- y axis ⇒ x = O 

conjugate axis:-x axis => y = 0 

' 
(ii} .t-±~ =± _3_ =±.L 

e 'ill fil 
3 

UIII (D-1566):?21771 

3-
2 
IO . 

- I I 2 3 
4 units -2 

l -6 

M ,.. 
' 

F ◄,2) 

C(4,-2) 

P(4,-6) 

t : ; ' ' ' I 
I I 
I I 

I I 
I I 
I I 
I I 

' I 

' I 
I ' 
~ 

I 

" 
J • a a 

~•-111 --, .i•+-, z• +a, 

Ooc Mark QRs1ioa5 for +2 MoJl,ffllllia 70 

(iiJ'}x •:be• :I: {ff 
2b2 8 

(iv)LL'•MM'•a • l 

/ :} I [aa) :r}·9.-b b&. 
93. e. j f + f • j1 + ~ • ! 

(i) transverse axis:-xaxis => y .. 0 

conjugate axis:: y axis ::a> x • 0 

a 3 9 
(ii)r:1:-;a:1:S/3 =±s 

'(iii)y=±ae=±Jx2.=±S 
- ·· ··. - ·-- -·-- 3 -

88. 144.r - 25/ .. 3600 

t : ' Divided by 3600 => L - L .. I 
25 144 

Transverse axis:-x axis=> Y"". 0 

Conjugate axis:- y axis=> x = 0 · 

89. 8.1-2.t'= 16 

I r ----=) 
2 g 

Transverse llltis:-y-axis => x "' O 

Conjugate axis:- x-axis ⇒ y .. O 

i.. :.:2 
9S. -- .. t 

9 25 
a .. j b=S 

e~J1 +7 =ji+25,. '134 
9 3 

96. L _ i...,;. 1 [a "' 4 
16 . 25 b==5 

centre (0, O) 

u., 1045661 nm, 

..,..._...."-"1;----::;,o:L-: . .,..Y• +ae 

<-------- ---------~ y•+ : 

97. F (O,±ae)• (0.:1:J x ~) 

.. (0, i'114) 

98. A (±a, 0) ,. (±4, 0) 

99. Y'" 12x 

Y.1'1 "'6:t+ fu-1 ~"1tY1) • (3, -6) 

-6y= 6[:r+ 3] 

[:r+y+J•O) 
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et100. x1 • 9y 11 o. '• . ,, • - 1 

n, =9(}1+{yJ '.' [(X1, )'1) ,. (- J, I) 
-k~ ~ [>,+ I ) I 

., I 11. Equation of the normal att, 

[21-+ 3y+ 3 - o I .x,, +ya2a1, +a1,' 

IOI. yah, a1:1,+2ati • 2at1+at1
1 [(,:,y)•(ati,2'11~ 

Y•J'1 • 4.t + 4x1 [( a,;(1;-1:) "' 2a(l1 - Ii) 
X1,)'1) • (-J, I) 

y • 4[x - 3] ar,(1, -11) (Ii+ 11) = - 2a(ti -1,) 

• I 4x -y - 12 ., 0 j i2 + l1 "'. ~~ 
102. 21-2 + sr - 20 2 

2n1 + SY.)>1 = 20 [(.ri,y,) =-(l, 4) 
11 +,.g - t, 

4.t + 20y = 20 _____ ::;, 

l l: + Sy - S "' 0 j 4:••··· 1,(atl, 2al1
} 

103. 4x2 
- 6y2 = 24 

104. 

4.u, - 6Y.)>1 = 24 . [(xi,yi} a (S, 3) 

20,:- 18y"' 24 

!10:c-9v-12 - o I 
J6x1 

- 25,Y = 900 ' 
:c2 y2 . 
--:- - -=I ... 
25 36 

: : Th~ combined equation of the 
;,! . y 

asymptotes - - - "'O 
. . .2 at bt 

::r1 y ___ ,.o 
25 36 

1 36.x2 - 2s; = o 1 

r2(arj,2at,J 

119. Equation of the normal at t1 is 

Xl:-)'"'Cti-.!-
~ ,, 

2 C . l C 
Ct1.f1-- = Cl1--

f2 '• 

(x, y) = (ct,, cltz) 

. I I I l 

"- r;-=1,-t1/2 

t,- t, , 
¼ "'l1(/1-/2) 

.:· .. . 
,,t~ 

.=f,1: 
~; ~:; .. 

- 2 (Ref:- Question no: 111 
131. tz+J1 "' ~ 

, 2 
- 11 = ,, + T, 

'133 . CG 0 ae' 

= ✓12[!] 
2-5 

=2-5x-
3..fj" 

. 4,5 
CG=..=-!:-

3 

[

.x1+JJ=12 
x2 l -+-=I 
12 4 

[a2 = 12 ; b2 = 4 

I~ ll<. Aru ofF,BF,B'" 2al,, 

!i. IA::t'''~ 
~ .. 

ll 
:!; \ 

105. 24r -: 8y = 27 . 

24:c1 _ 8/ = I 
·27 27 

. ...L.=-1i1 

I 
l1/2 I 1,:.£..1 ~ :i 

·: -l "'/1~/2 ---+,,,r_,.....:i.,~ 1, j . ·/ 1 

.1 35. QP.Q' p = bl 

"'4 Where a2
c 36 

b2a 4 

_L _ _j_ =I 

( :] [7:J 
·: 0,; 2 Ian·' [ : ] 

• I tJ../3!2-,aj "" 2 tan 
21t 312"2 

Ji 

.. -
2 
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Par1. I Part• 11 Part- Ill 
Blut I Mark 6Marks IOM1rks 
Print · No. or 

Mark• No.or Qns. Qns. Marks Na.oar Marks Q•s. 
4 4 2 . 12 2 · 

Choose t he c:o 
rrcct ~nswer (Multiple Choice Questions) 

. I, Book Outman,: 
I. The gradient of the curvey•-2.x' + 3x + S atxa2 is 

a) - 20 b)27 
c)-16-

2. The rale of change of area A of n cin:le of radius r ·,s 

20 

Total 
Marks 

36 

d)-21 

a) 21tr b) 2irr dr c) 1tr2 !!!:.. d) lt .!!!_ 

' 

(Stp 'OBJ 

_ _ __ ___ .., __ . -;---- dt dt dt 
3- ·~ e _vc!oci_ty 11 of q"particle-moving along a straighfl'ine •wiiena(a ilisfancexfrom the . ·-··- -~ •.

ong~n IS gi~en by a + bv' = x' where a and b arc constants. Then the acceleration is . ',.; · 

a) X b) : c) ; . d) 7 (l,far'09) r' 
4. A spherical snowball is melting in such a way that its volume is decreasing at a rate of 

I cm'imin~ The rate at which the diameter is decreasing wh~n the dinmeter is 10 cm is · 

a) ..::!..cm/min 
· S011 • 

b)_Lcm/min 
S01t 

. (!,far '10, /lfar/11 & June '14) 

-11 . -2 . . 
c)-cm/mm d}-cmimm 

75lt 75ll 

5. The slope of the tangent to the curvey= 3x'+3 sinx atxmO is 
(Mar '01, Jun 'OB, Jun '09, Mor '.I:? & June 'U) 

a)3 b)2 c) 1 d)-1 

'6. The slope of the nonnal to the curve y = 3x' at the poin.! whose :r coordinnte is 2 ~ 
' . (lllnr '06,Scp '06;Ju11 '07,Sep '09, J1111 '11 & Afr.r ·is) 
I I' c) =1. d) J_ 

a) 13 ' b)14 · 12 12 

7. The point on the curvey = 2i-6:r-4 at which the tangent is parallel to !hex-a.xis is 
. . i , (Sep '10 & J11nt '/5) 

. a>(f ,-~7) b{1 • -~7), c>(-;, 1;) _ _d) [½,-!7] 
... 

- 8 . . TI1,;;;juatio'";~f the ~~ientto the curvey = t al ;he poin{·l , ~~J is . (Mnrdr -,08)· -- . , 

a) 5y + 3.x"'2 b)5y - 3:ra2 c} 3x - 5y=2 d)3:r+3y=2 

Lini (Ol566) 221778 
One M11k Questions. far +2 Malhtmalics 74 

. I ..... f tl . 
9. The equation o(Jhe normal tolhe-8 • 7 It 1M .... -r3•-3J(S,,, •1.i.UJ..r 'UJ 

.... . 1 
a)Je .. 271 - 80 b)59•.1.,1 - I0 c)J8•271+80 d)!l•-

i' I ~ I . I 
10. The angle between the CUMS - + - • J ■nd - - - • 1 ss 

25 9 I 8 (J,,,, '07,Mor'09&Sq, 'II) 

a).!. b).!!.. • c) .!. cl).!. • 
ll . :J 6 .. 2 

II. Theangle ~ tweenthecurvesy"' e"'and)' • t-for,n> I is ~ '/Jlr.lliur:h '16) 

, a)IBn-'[,::a b)tan-'(1~~) ¥'1c)11n-'(1-:) d)tan-ltmi2:.J 
12. The parametric: equalions of the curve?'"' I°• JI! an, 

a)x= a sinJ f);y•acos' 8 b)xaacos18;7•asilf 0 
c).xaa1sin8;y • dcos8 . d)xaa'eos9;y•a'sin8 

13. If the normal to the curve?'+?, •ti" makes an angle8 with !hex-axis then the slope 
oflhenormalis · ___ _______ ___ _ (1,/or '.IU.M•'IJ) 

a) - cot9 b)tan8 c)-tan8 ; d)~ot8 

14. If the l~ngth of the diagonal of a square is increasing at the raie ofO.I cm/sec. What is the 

rate of increase of its area \\lben the side is ~ cm? ~q, '111 

a) I.S cm1/sec b) 3 cm1/s"ec -a· c) 3../f em1/sec d) 0.15 cm1/sec 

I 5. What is the surface area of a sphere when the volume is inc:Teasing at the same rate as it!; 
radius? (Ju '06 .I /lfar '10) 

I 4x . 
a) I . b)- c)41t d)-

. . 2it 3 · 
16. For what va:ues ofx is the rate of increase ofz'-'1:?- + 3.t+ 8-ishYicc the rate of increase 

(J1111r 'OI .t J■n • 12) 

d)(+· 1) 
17. The radius of a cylindcrls increasing at the rate of2 cm/sec·and its altitude is decreasinll al 

the rate of3 cm/sec. The rate of change of volume when tho radius is 3 cm·and the altitll(fc 
is 5 cm is (Junr '07) 

1)2311 b)3311 c)43 it d) SJ ll 

I 8. If y g 6.l" - ; and x increDscs at the rate of 5 units per second, the rate of change ofslope 
when x = 3 is · •' (Aforr:11 • 13) , 

I 

• a)-90unitslsec b)90unitslsec c) 180unitslsec d)-180uditslsec · 

19. If the-volume ofan.expanding cube 
0

is increasing Ill the 1111c of 4 cm1/sec then tl~rat_e of--·· 
,:hnngc of su1face area when the volume of the cube is 8 cubic cm is 

a) 8 cm2/sec b) 16 cm1/sec c) 2 cm1/~ d) 4 cm1/sec 

Uori(OISM)lllnl 0ac M;uk Qucslions for +2 M•-ics 7S 
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2
0, The gradient of the tangent to the cwvey .. a+ 4x-:u' 11 ~ point where the curve cuts 

theJ'-4Xisis 

a) 8 b)4 

21. The Angle between the parabolas/= x and x2 • y at !lie oriRin is 
c)O d)-4 

. . (Jun'IM.Ju11'IO,Mor'U&Sep'U) 

•)2, • .-,[¾] b);.,"Hl <)t ·. ~.f . I 

22. For the Cllrvex• ~• cos t;y "' e' sin tthe tangent line is parallel IO thex-ws when 115 equa_ 

~ . : *~ 
• I( 

a)-f 'b)'i c)O d)
2 

23-. Ifa nonnal makes an ang!e 8 with positive x-axis then the slope of the curve at the point 

where the nonnal is drawn is · . (Septtmbtr '01)' 

1 
a . 

1

1.i .:~·;~:~.:::.~:~::.~:::r:-"":~;., .. ,.· 
I . (S~ '/J6,MM'1,S~ .,.,,,. .,,, 

. 32 -16 16 d) -32 ml 

a)-cot8 b) tan8 c)-:-tan8 d)cot8 

a) 3 m/sec • b) ~ m/sec c) 3 
m/sec · • -

3
- sec 

26. Jf the velocity of a particle moving alo;g a straight line is directly proportional to the 

~ square o( its dist1111Ce from a fixed point on the line. Then its acceleration js proJX'.rtional to 

k a)s · b)s2 c)s3 · d)s~ · (Sep '11) 

f 
r 
1-

j 
j 
! 
t' 

27. The Rolle's constant for the functiO!J y .. x2 on f-2, 2] is 

a) 
2
{:j' b) 0 c) 2 

3 
. 

28. The 'c' ofLagranges Mean Value Theorem for the function.J{x)=x2+ 2x- I; a"' O, b ':' I 

is (Marci, '09,.Jun ;13,Sep 'IJ &Sep 'U) 

d)-2 

a)-1 -b) I c) 0 · d)J_ 
2 

29. The val~e of c in Rolle's Theorem for the fu~~tionj(~) = cos .!. on [n, 3n] is 
2
(/llar '06, Mar '08 & Mar '12) 

c).1!. d)]!!, a)O 
I , 

b) 211 
2 2 

JO. Tho value of'c' of Lagranges ~ean Value Theorem.for}tx)"' fx°when a"' I and b "4 is 

a) .2.. 
4 

lini {O-lS66) 22177a 

b).l, 
2 

c).l 
. 2 

(Ju11 '10,Jun 'll &Stp 'IJ) · 

diJ_ 
4 

One M11k QuCJtions ror·-+'""2.,...Malli..,.....emat-,cs-7-6 

; . - ""'~ ...... 
31.lim -

15 c}ttl ..,, 

;r ➔"' I b)O ,d)1 

~2 
~ 

,;! , ti-If ab . "7f .. 

~, '. 3Z, 
1
~ 0 ?-,r c) tog-;; d)-lea(ctt' 

\ ;r)co b)-0 • c ~ 
1, , a 

l<x),A - .. , 

;•· ; . · o- I; g'(a) .. 2 then the value of lim ~a)~ 
·. : Jf'"a)=2:f'(a)=-I;g(a) . X➔ a .r~~ls 

• .1' 33, J\ • y,,_ 'DI 

~:. \ s c) 3 ell 3 ,.._, 
, i:: · ,, b)- . ~ 

\ j < a) 5 . • function is increasing in (0, a:,)'/ 
.;~ ,.J Wh. h of the following . • l 

:;: _,34, ' IC .!. • C) c...,t 

0. • ~ . 

-'., , a) e x , 

f ,·. . ,,, :< _ 5;r + 4 is increasing m 
J;; ,JS. The funct1on/(.t) · 

;. ~ . ) ( · I) . b) (I, 4) 
77,, a a4), 

• 

_,;, :-~ . /{•) = x2 is decreasing m 
,:,~ -3~ The function ., 
,,, U, • 0) 
\': ; ) (-<0 co) b) {-<t>, 
?;; t: a • 

c) (4, a:,) 

c) (0, cc) 

.'1!. 'j7, The function y c tanx..: x is 

I ( a) an increasing function in ( 0, f) 
I j b) a decreasing function in ( O, f] 
E :) m<re~;,. + f) ,rul deo,w;,g ;, ( g} 

. (J11,., ... ,.;. • 

d)(~l,111) 

~i. :; d) decreasing in ( 0, ! ) and increasing in ( f, f) 
'f ,~8. l,n a given semi circle of diam~!er 4 cm a rectangle is to be inscribed. The maximU111111t1, 

) , : the rectangle is 
(Alardi '0d & S, 

; : a)2 b)4' .c) 8 d) 16 

;: .39. The least possible perimeter of a rectangle of area I 00 m2 is 

! ,: (Stp'07,Stp'OB,&p•JO,Stp'll&Ja• 
a) 10 b) 20 

~ ◄o, If f(x) '"'r - 4x + S on [O, 3] then the absolute maximum value is 

:: ; a)2 b) 3 c)4 

c) 40 <1)60 

f'. 41. The curve y "' -e·• is 

i" 1 aJ concave upward for x > o . 
·, :' c) everywhere concave upward 
;-j IL' 

·;: ~IG4S66)22tna 
_t ' 
l ' ! 

d) s 

b) concave downward fou>O 

d) everywhere concave downanl 

Oac MIit Qlcsia■s flr+l 
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et42. Which oflhe following cwv • , . 
) _ ~ es 15 conca~ down? · 

. a Y""-~ b' =:l- · (Mi,r•iJl,J1111 '/J91t.$,p'I1) 
.<13 Th · .,Y • · · , c)y•t . d) 1 .-
. . epointofil\flexionefthecorvey•x•isat • y•_.r-+2%:-3 ( 

• · • 1 J l 
S2. An object dropped from }he sky follows tlie law of mo!ioe .r P 2 5, (g = 9.8 mis'.). .Tben 

the accejeration of the object when 1 • 2 ii . 
a)- 9.~ ml~1 ' ·b) 9.8 !lllm:1 . e) 19.6 .. ~ . d) -19.6 m'5cc1 

a)x=O b)x=J . _ (Jun, 'IJ &M111 'JS) ,. 
.. Th · C)X'"l2 d) h ..... ecwvcy=ax3+b.r+ +dhas . · now ero · .'; 53. A missile fired from ground lewl rises x metres wrtii:ally apwards in "f' seconds 1111d 

. ' . a a pomt of inflexion at x '= ·1 then 

a)a+b=O · b)~~Jb = O _- · ·--, (Ji;n '06,Jun'JO,Jun:1i.1Mar'J4) .~\ 
. .c)3a+6"0 • d)3a+6"' 1 ::I' ; 

• Il. COME Book Questions fPTA Questions! . . . -~ ' 
4'S. Let ''.h" be the height ofth t 'k Th . ' · , • e an • en lhe rate of change of pressure "p" of.the tank with respect to height is • ' • 

dh . 
a) dt . ,b)* ,c) ddh d) !!e_ 

rp dh 
46. If the temperature a• C of the certain metal rod of"f' m~tres is given by 

1"' 1 + 0.0000S ~ + 0.0000004 82 then the rate of change of/ in m/C' when the · 
temperature is 100° C is . L . . • . 

a) 0.00013 mlC° b) 0.~0~23 m1d-- · c)-~.00026 m1';; d) o.6~033 mJC• 

.r a /(I 00- 12.5 1). Thell the maximum height rached: by the missile is (Madi ' f6)_ · 

a) IOO'm b) ISO m e) 2SO m · cl) 200 m 

54. A continuous graphy= f{x) is such that.f(;c) ➔"' 11u➔ .r,. at ~1,;.:,). Then y • J(.r) has a 

a) vertical tar.gent y = ..11 b) horizontal lllllgent :r = .11 

c} vertical fangent.r= ..11 cl) horizon?) 1ange11ti= JI 

SS. The curve y= /{x} and J'" g{.r) cut orthogonally if at the pomt of lnlmectlon 
a) slope of/{x) • slope of g(x) b) slope of/{:r) + slope of g{x),. 0 
c).slo~ of/{x)/ slope of g(x) =-1 d) (slope of.Iii)] [slope of g(x)J = .:.I 

S6. The r,w of them~ can also be put in the fQffll {Stp 'JI ,Uhr •J~ 

a}f{a+h)=/(a)-hj'(a+ Bh) 0-<8 <t· - b)Jta+hf=j{a)+hj'(a +9h) O<& t l -
c)J(a+h)=f(a)+lif'(a'-0h) 0<8<1 d)Jta + h) • J(a) - hf'(a - 8h) 0<8< 1 

47. The fo°ilowing graph gives the function~ · 

relatio_nship ~tween distance and time of • LL 
,amov111g car mm/sec. The'speedofthecaris 8, x 

•1 . 57. ·,•Hopital's rule caMot be applied to~ us x ➔ O bec:amo f f,:,) ,. .1 + I and ~:i;) • .r + 3 
are . ;r-f 3 - · (Jne 'JI) 

j a) not coniinuous · · b) not differentiable X . I g · 
a) t mis b)7 mts .~ I . • "? .. 

dt dt c)-rn/s d)-rn/s time 
• J 

dt dx 
48. The distance • time r;lationship ofa moving body is given by Y"' F(I) 'then the acceleration • 

of the body is the · ' 

a) gradient of the velocity/time gnph . b) gradient of the distance/time graph · 
c) gradient of the ~cceleration/timf graph · d)'gradient oflhe velocity/distance graph 

49. T11e distance tra~elled by a car in ·•,".seconds is give~ by x ~3,i - 2/ + 41 - I. Then the ·l 
· initial velocity and initial acceleration iespectively are 

I 
a)(-4m/s, 4 m/s1

) b)(4 mis, -4 rn/s1) c)(O, 0) d)( IS.25 mis, 2J_mls\ 

Sff. The angullll' displacement '?fa fly wheel fn radians is given by 0 = 9?- - 21. The ti~e when 1 

the angular acceleralion :ze~o is 

a) 2.S s · b) 3.5 s c) 1.5 s d) 4.S s 

51. F~od po~kets wore dropped from an helicopter during the flood and distance fallen in "1" 

_ seconds is given by y ,,,' .L j:f (i • 9.8 mts1}. Then the speed of the food pocket aRer it has . 2 . . 
fallen for "2" seconds is 
a) 19.6 mis · b) 9.8 mis c)-19.6 mis d)-9.8 mis 

Lun{t14l6612217il One Milk Quc,lio111 t'or +2 Mathenwic.s 71 

c) nbl in the indetenninate f~ as.r ➔ 0 d) in the indetcnninate form ~:r➔ O 

SB. If_.,~ 0 g(x) = b and;is continuous at x " b then 

a) :r~~ g(/{:c))~J ~
1!10 g(x)) b) :r~~/{g(.t)) =f ~~ag(:r)J 

c) lim J{g(x)),;.g( lim .l(:r)) d) lim 11.J.1))-j/ ( Iim · g(x}~ 
x ➔ a . ~ ➔ a 'J .r ➔ a115\ \: ➔ a ;) 

59 lim _x_ is 
• x ➔ O tan :r · (Jn '06, Altrr •a, ,1 s~ 'OI) 

a) I b) - 1 c) 0 d)co 

60. (:.S, a real valued function defined on an interval I c R {R bein~ the set of real numbers) 
increases-on I. Then • . 

_a)/(x1) s/(x1) wheneverx, <x2 x1, .11 e I b)/{x1) ~/(xi) whenever :r1 <:r2 J:1,Xz e I 
c)/{x,) $./(;:2) whenever .11 > .11 .11, .t2 tE I _d)/(.11) > f(.ri) whenever ;r1 > x1 ..11,.11 & l 

61. If a real valued differentia~le function y .. /(x) defined on an open interval I is increasing 
then • · • • 

•>¼>o b)¼~·o ' c): < ; · ~>-}s_o 
• UDI (tMiu;) 221771 
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. Ive Then/is 

' 11 'th potltive de11vat , '1) 

62, /Jt a di,rcitnti~lc functioii denned on an. inttrvtb) ;~Ing on 1 • • (Jun, 'P 

a) illctw~J ofi I_ d) strictly decreasing on 1. 
c) i1l'ictly 11'0'tOtttl 011 I 

1.il The funttionj(,r)• r is . , d) s1tlctly increasing 

a) i,iawilla b) dccrwin& c) strictly decre~mg . th «p" 
' , pt nesativc just after en , 

6-4. IC the OU~ of I pJrvc changes from positive just bc,ore 0 

l1 o c·) '1110e•1· on point d) di5.COntinuous point • 
c) minim.um point bl maximum pqin1 ~ 

• I -d~ 
£5". The funcii{lll/~) • ; _ ha5 

. a) a nwimum va.Jue at x • 0 

c) tinile number of muimum values 

66. The functill!l/{x) "'x' h~ 

b) minimum value atxcO 
,:I) !nlinite number of maximum values 

• •) ab<;Qllll: maximum b) absolute minimum c} local lllllllimu~ 

67, lf/lw a local cxtn:mum at'o and ifJ.'(a) exists then • 

d} no extrema 

G!. ::~~:t:.;ingfi~~(:::;.,w~ , c)f(a}:Jo· . :>f'(o)=JJ 

a) =vc upw1rd , · · 

b) convex upward · • 

c) c!-..uge, fr6m concavity to conve,,.ity A 
-1-'-----➔ X 

-d), ch.-,,ges frolh convexity and ,;oncavity • . O 

69, The point that separates the con·,ex part of a continuous curve from the concave part is 
' (Stp '11) 

a) the mz<lmum point b) the minimum point c) tl!,e inOexion point d).critical point 

70. / is a.tHi<:t differentiable function on an interval I and iff'(x) > 0 for all :tin the domain I 

of/too1f15 

a) coocave upward b) COIIVCX upward c} increasing d) decreasing • 

71. x• =4 is a root of even order f'orlhe equationf(x) :a O'ct.en x '"Xo is a 
(Jun '08, Mar '11 & l~M 'U) 

a) maxi!llum p,.,:nt b) minimum poi~t c) inflection point d) critical point 

72. If zt is the.x-c)Ordinate of the point of inflection of a curve y • /(x) then (Second derivative 

exi5t5) 

a)/~)'=O b)/Cii)"'O , c)f'(.ro)-/-0 d)f'(xD}t-0 

73. Toe stzlemenl "If /is continyous on a clo~ iotervlil [a, b] then/ attains Bll absolute 

mvjm,~m vebe/(c) alld an ab;olu~ minirpum val~/(d) at some number c and ii in [a, W 
~ ~~ . 

. ''If 'has a local extremum (minimum!>' IIIIXimwn) ll r: lllitr, 
74. Toe statement. J {M11t11 'O,,J,_ 'l - ~ ..... 

' .O"' :,,.,_, -~ 
thenf(c)" 

15 
• b) FCtllllfs ~ 1'•'- • 

a) die extreme value theorem d) Rolle'1 lbeoreni • , 

c) Law of.Mean ~ 

' ·ry the fa!Je statement • , , .... ~ 
7S, JdentJ ,._ are critical numbffl · 'I 

II th stationary numu,a,> • • l 
.a)a e . • int the t.rst derivative ts zero : 

. b) al th~ ~at10~ the first derivative need not exist . · 1 
c) at cnt1cal nwn stat'onary numbers · . 1 

d) all tho critical numbers are J ! 

nt 
~ • •IL.. I 

, eel stateme -,!hi 

1• 76. Identify the corr • h local maximum then it h~ absolute IIIIXiluum -, 
;\, ntinuous function as . ·, . . 1 

1, 
8 co . h local minimum then 11 has abso ute IDDl""!JIR j 

iij a conti?uous f~nctit~nn h: absolute maximum then it bas local maximum ' 
'") a cor.tmuous ,unc io • I 1· 
111 

• • ,, 1• h•• absolute minimum then 11 has oca minimum 
iv)acontmuous ,unc ion .,.. . . . ... . • 

. .. b) (i) and (iii) c)(m) and (1v) d) (i), fiii)lldr: 
a) (1) and (11) (.'"- ,

1
,. M, ' ' 

' • ' . -I' "• ,, 'JJ •. t.. 
. 11. !dent ify the correct statements . . -r 

·, i.: ij Evety constant function is /I.II increas~g funct~on 

ii) Every constant function is a decreas1~g func\1?n 

iii) Every identity function is a~ incre~mg,func_non 

iv) Every identity fu\clion is a decreasing func~1on . .. . 

,, a) (i), (i~ and (iiQ 'b) (i) and (iii) c) (lu) and (iv) 

1
~ ' 78. Whic;, of the following statement is incorrect? 

cl) (i~ (1iij Intl fl 

a) Initial velocity means velocity al I ., 0 

b) Initial acceleration means acceleration at I = 0 

c) If the motion is upward, al the maJtimum height, the velocity is not zero 

d) lflhe motion is horizontal, y., 0 when the particle comes to rest 

79. Which of the following statements im: comet (m1 and "'1 are slopes of two lines) (S9 

i) Jfthe two lines arc perpendicular then m1m1 = - I 

ii) If 111\mi 3 - I then the two lines are pcrpendicul~r 

iii)1f m, " mi then the two lines are parallel 

iii) If m1 "' - :J_ then the two lines are perpendicular 
m1 • 

a) (ii), (iii) and.(iv} b) (i), (ii) and (iv) c) (iii) and (ii) d)(i) and (ii) 

80. One of the conditions ofRolie's theorem is 

a)/is d-.fincd and continuous on (a. b) 

c}/(a) "/{b) 
b)/is differentiable on [a, b] 

d)/is diff~rentiabic on (a, bf 

2.) The e-itr_err.e value theomn b) Fermat's theortm c) Law of Mean cl) Rolle's theorem . l.w (~l66) lllnl 0ncM&d<QuatlOltfcr+2 

Cwd'.a:I; Qo<,1iw for+2 M•lhem.iia 10 
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81. lfaandhratworools'ota I o ' • I • 
atleD;St ,. , , . ~ yn m,_al/(.r) O then Rolle'1 theorem ~ll)'l lh1i there exists 

a) one root between a and 'b for f(x) • 0 · · , · · 
c) one root between a nnd i, for /'tx) • 

0 
, b) two roots between a and b (or f(.x) a O 

82 A I d) hvo roots between a ■nd b for f'(ll) • 0 , rca valued function which is continuous ' , ' 
exists atleast one c in • , .. 0

~ [a, b) and differentiable on (a, b) then there · 

a) (a, bJ such thlll/'(c) ... o . . • 
b) (a, b) such that/'(c) • O 

s:)(a;b) such that /!..h).-f(a) ., 0 dJ (" b /(b)-/(a) · 
. b - Q, .., ) such that .;..;...:....:~ • f(c} 

83. !n the law of mean, the value of '8' satisfies the' cond·1t1·on b- a 
(1tiarch 'JS) 

a) 
8 

> O b) 8 < O c) 8 < I , d) 0 < 8 < I 
84. Which of i'he following statements are correct? 

!~ ~lle's theorem is a pll~icular case ofLagnmges low of mean . 
~'.? gran~ law of mean is a particular_case of gcnerl!!ised Jaw· of mean (Cauchy) __ 
111) Lagranges law of mean is a particular tase of Rotic's theorem • 

· iv) Generalised _law of mean is a particular case ofL~granges law of mean (Cauchy) 
a) (ii), (iii) b) (iii), (iv) c) (l), (ii) d) (ij, (iv) 
.$• 

III. Additional 011estlo11s , 
85. The luminous intensity I candela of a lamp at varying voltage Vis given by/= 4 x Hr' V2• 

Then the rate (!f change of light with respecUo. yoltag~ is 
V 1250 .,. 

11)1250 b)- c)Bxl0 
. V . 

86. The gradient .of a curve al (I , 2) vanishes. Then a ho~zontal tangent at (I, 2) to the curve is , 
a) .r= I b)y=2 c) x '"2 d)y= I 

87. Equation of the tangent to the curvcy =x' at (I , I) is (Stpttmber '01} 

n)y=2r - 3 b)J'•lr+3 c)y=3x-2 d)y=3x + 2 

88. Equation of tangent to the c~rve x a cos 8,y = sin 6 al 8 = f is 
a)x - y- .Jl,.;o· b);r +y- --5°0 c)x-y-.Ji=O . d)x+y~..Ji .. O 

89. y ~ f(x) andy= g(t) arc two curves with respective slopes ian '1'1 and Ian ljlz. Then the 
angle behveen them is zero if : 
a) tan 1j11.'.. tnn 1112"' 0 b) tan 1(11 + tan '1'2 = 0 
c) tan lJI• - tan 'l'z • -1 . d) tan 11'1•tan '112 • I 

90. The condition for the curves a:/-+ by1 = I and d + dy' "' 1 to cul orthogonally is that 
Dtlttlon ' (,I/arch '06) 

1 l I I 1 1 I I 
c) -;;+ -;· b- d d) ;-cab+ d 

Uni (0,1)66) 221778 One Mui; Q,aa 1ions for+2M11hcm111t112 

. ' . ; r x• 
91, lftbeMaclaurin'uerles txp1115loa t'orlog,(l +:c)iu- .;;..+-- -+ .... then .1 , 2 3 . 4 

a)-lsx<I b):-lsxsl c)-1<.r<I d)-1<.xSI 

92, The expansion of1an·1 x Is 
' .; ; ~ ,? x' 

a)x - 3 +5 -- b,x+ 3 -5 +_ 

93. The function)ti)•rinz5 

. a) incre■sln~ on [f, it] 
c) increasing on: (0, ~ 

b) inclasing oa ~, ½ 1 
d) deetasing OD {0, K) 

94. The ioequalitysinx.<x< Ian .xis""' fonll zin 

. · a) t½•~ : b) (o:f) · c) t f•f] 
· 95. The region of validity of the inequality log (I + .x} <.xis 

• a)(O,ao) b)(..a,,. O) e)(-<o, oo) - -- d} H ,1} ·· 

. '. · !Hi. The fimction;t.x) •cos; &as 
a) only fmitely many muimmn points 
b) infmitely many maximum points and fin i1ely l!lllly ~ inimum points _ 
c) only fini~ly many minimum points 
d) infinitely many minimum and maximum points 

· . 97. The function fix) 1 .xl, 0 <x< 2 has n~ither ~uimunualue nor minimum value ~use . 
a)/is not continuous • b) range of/is open 
c) the interval_ {O, 2) is not closed d)JIS ~IUUIOl1S 

98. One of the critical numbers of?" (4-x) !5 
a) O b) 4 .c) 4/3 

99. The stationary roint of.l{.x) = r" (4-.x) oc:cun at 

a) 3/2 , b) 2/3 · c}0 

'100. · The domain of concavity of die curve y • .2-/ is • 

a)(--ao,. 0) b){O, ao) c)(O, w) 

IOI. The Taylor's theorem is obtained by putting b'-a"' h in 

Dddlon (Sq '116) 

d)3/S 

Deletion (Mor '01) 

d)4 

d) (-a>,m) 

· a) Rolle's th.:orem b) ugnmges law of mean 
c;) Extended law of mean d)·Generlliscd law of mean 

I 02. - The Macla~rin 's lheomn is obtained from the txiended law of mean by putting 

a) a•O, b "" X b)a_-o, h--h c) a• x, b • O d) a• h, b•O .-

Lili 104566)221771 Ollc Mut Qaeslians lbr+1Mlllllanllla ~ 
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, Q,No. Ans •. 

1 d 

l b 

, 3 C 

·4 .b 

5 II 

6 C 

7 d 

8 b 

9 C 

10 ct . 
fl II 

12 b 

13 b 

'14 a 

15·. a · 

-

. 
,, 

Luu (0H66) 211711 

Q.No. 

16 

11· 

18 

19 

lO 

ll• 

12 

l3 

-14 

25 

26 

27 . 
28 

29 

30 

' 

IY• ~II.ft!;'£'.!: -

Ans. Q.No. Ans. Q,No. Ant. Q.1'10. 

d 31 b 46 a 61 

b 32 d 47 • 6Z . 

a 33 a 48 a 63 

a 34 a 49 b 64 

b 35 C so C ·' 65 

C 36 b 51 11 • 66 

a 37 a 51 b 67 

a 38 b 53 d 68 

b 39 C 54' C 69 

b 40 d 5~ d 79 

C 41 d 56 ' b "71 

b ~2 a 57 C · 71 

d ,43 d 58 . b 73 

b ·44 C 59 a 74 

a 45 •d. 60- a 75 
. 

, 

. 

: . 

. .. .. 

YJ ' 
Ans, Q,No. A•"- o.No. ~•!: 'i; 

;:~ 
76 a 91 d 

ij-b ? 
C 77. a 92 o_ j 
d 78 C 93 b :i 
b 79. a 94 b 

! 
s 

95. a •j 

b ~o C 
)· 

d 81 a 96· d r 
82 d 97 C i c· 

83 d 98 .. a_ ; :'l.. 

a f: 
C 84 C 99 8 • l " t a 85• a. IOD d: _ 

b - !DI C .~" 
C 86 .. 

87 C 101 a i, ~--C ,1 
a 88 b Ji .. 
b 89 a l d ,o- b 

.. i' i: -~ . 
't • ·} -t 
~ 

' ., .; . _ ... -~ 
; . • , 

i 

' -:~ 
·:: 

·. 
C • 

·'' ! ; 

,'. 1 
- ; 

OncM•\l:Qoieslions for<;2M>lhan&ticsl◄ "\~ 
:! '· 

, 
~ ~ 

u 

v. Sotutii,!11. 
. - 2;r•+J.x+5 I. Y . - . 

. ·!!l. .. --6.r1 +3 
dx . ' 

' (!t..l - -«21)+3"@ 
dx),.-"'2 

Area A,.. v' 
2, d.A , dr 

oitreren1ialing 7"Q ,c.2r, di 
dA ·dr 

-io21t1" .. -
dt dt 

3. a+b,j • :x'- . 
Differentiating, 

dv dx 
0+2bv. di=~- .di 

{ 

•dx 
·:v=""i, 

• 4. ~ = .:.1 v = .! 1tY • • [D .., Zr 
di • 3 • 
_o,.2r=JO. =.!n(Q]' 

_ 3 2 
4 D3 

v-3118 
dv I( A D1 dD -=-1t-x--
dt ~ .K 2 dt 

11 °dD 
- 1 =- x !Ox IOx--

' 2 dt 

I 

1 dD - 1 . 
⇒ --a -- cm/mm . The diamcteris• decreasing by 

1 
. 501 di 50 ir 

S. y - 3x2 + 3 sin x 
dy 
tf:x .• 6x+J COS.l' 

(:] ·ao+~ cosO=Q] 
x=O 

Lioi(OU66)2llnl 
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6. y=3:t2 
dy 
"J;"' 6r 

(;-]=6x.2=J2 
X'" 2 

7. Y"'2.x2- 6r-4 

dy 
~=4x~6 

0"'4.x-6 . 

Slope of the no~ai . ~ 
(dyldx) 

Slope of the normal • .;:!. 
12 

Nole: 

i) ~fthe tangent is pa~llel 10 the.x axis 
dy • 
-=o 

Cl7 ii) lfthe'tangen: perpendicu~ to Ibex axis t.::.J.j ax . il.1 
_ (1.)2 [J] . dy .. 0 (or) 4x =ox, 

y-2 -6 - - 4 

I , , I '.: r,.., .. ~,, (::,::(1-=¥J . - - ---
x3 

8. v = -•. 5• 

• dy 3x2 
dx = -s-

9. 8 al 
t 

d8 -1 
;;-=7 

[d8] I 8 = ..:.!.. 
di f3, ~lj _ 9 

- 1 
m= 9 (say) 

Equation of the )a~gent Y-: J1 = f"(x-x1) 
. I 3 

y+55(x+ I) 

Sy+l=lt+J 

I sy-3x=2 ! 

-1 
Equation of the normal y - y, = ~(x- x1) 

,\ Q+..!.=9(/ + J) 
3 

8= l 
t 

(y) (x) 

r 38,,. 21,+ so 1 

One MIik Qucstioas ror+2 Ma!llcmatics 16 
• L1111 «o-Ho6) 221 na 

10, i.~i. .. 1 " 
25 •9 

o:a.!.·b•.L 
2S' 9 

l I I I 
-;--;;· -;;;--:-1;-

25-9•8+8 
16= 16 

• 

·; ~Ifdlecurvesd+ bf• l ,mai:/+b./u i'. . I cut ortlopaan, tbea (e • i) 

~ 
t:=.I1 

(OR) 

. I 1 I 1 -------~ • 6 att is 

If the curves -4+4 .. (and ,i._L. 1 cutotllsogollaDy, then!tt - ii +e+J 1 
• u-b t}j • 

Hen:2S =-9+ 8 + 8 islrue. 
. • :. They are pe,pendiculan -r _·11.- ,.,iu -~-(I) -· 

· · y=e...., -:- (2) 
Solve (I) and (2), 

mr=-mx 
lx-o I .. 

12. Note: 
. f. . ' No. Curve l'anmetric equatioas 

I. y = 4.l.t (Parabola) ~ x•ar ; -,-2111 

2. ~~~ .... (Elli~) _ + x • aw9; 1 • 6sln8 

3. .i__i_ .. t (Hyperbola) * ,cauece; 1 • 6tan8 .J b2 . . - -- ---·· --- -- -·-·- - -

4. xy"' CZ (Rectangular Hyperbola) ~ x• d ; ·1•dt' 

. . 
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s. .t1 + Y • 0 1 (Circle) + x•aco,o_,1 y•a1rao 

<>. .t!/1+/JJ• alll • •+ 
l ( l 

{Aslroid (or) Acuskcd Hypocycloid) • X • a COS 8,; JI• QI n 

7. 'h+{y- -t; x•aco,48 I y•111la48 I 

13. ,r any line (whether it is tnnacnt•or normal) makes an angle 0 with x axis thcn' its slope is 

a.lways'tnn 8. · 

d . 
14. dt(AC)"" 0.1 . 

.!!._(..fix)=O.I 
de dx . 

"2-=o:1 
dt . 

[BJ 

Uni (0◄566)22Jnl 

J 

-
~ 

15 
xc-

"2 
Area A=x2 Ac2=AB2 +Bc2 

• :dA dx . Ac2•2x2 D~X C. 
· -a2.x. - AC .. -./fx 
• dt . · de x -./fx i , 

=2x ~x .£.:.!. 
"2 . --5 . 

dA . A x .B 
7• I.Scm2 s· 1 

•: [Surface area .. :,r,.,. 

. Volume V = 3 ir? 

• One Mail; QIICS1iOt1J for+l Malhcmiolic> 11 

11 

t6. Let r•x'-2t1+3x+s 
"" , dx 
.::L..,(3/-4.r+ 3)-:;-

.. de "' 

!!L •2[dx] 
dt dt] 

3/-4x+l 0 0 ' 

(x-1)(3,-1)=0 

y .. n?h 
dr · 

17. d/•+2 

. dh 
-=-3 
dt 

h-5 

dr] ·: [r, h➔ variables] 
dv ., ,r r,,,_ dh + h.'2.r-dl 
- [ d1 
di • . • , · •

1 
.,, 11(9(-3) + 2 x S x 3 x 2] • 33,r cm s 

E!..."' 3311 cm' s·1 

di · 

18. ' Y" 6x - x' 

dy =6-3:l•m(say) 
dx • 

m•6-3x2 

. dx 

I ~7= 0
-

61 ai". 
. .. -6x3xss-90 

I ~ .. --90 uni~.-• I 
·:· r x=3 

dx · .. +5 
dt 

[ 

vo8 vaa' 
a'~+s_ E:!...,.3a'-da 

dv 
19. d/=+4 

a=2 dt dt 
2 da 

(S) Surface Area = 6a 4 ° 3 ~ 4 X di 
ds =6x~!!E.. da = .l 
.• • ~ 3 

., 12x2x..!. 

20. If the curve cu~ the y-axis x = 0 

y = 8+4x-2x2 

:::) y•8+4x - 2x2 

I 

-21. 

dy ., 4-4x 
dx 

[dy] =4(1 - x) • 4(1 • 0) 

dx (0, 8) 

· ! m" 4 ·1 

i"x 
El. I 

2.)1 dx ., I I· I I m, .,.. mi I 
8•tan· 1 

---
. I +m,.m, 

·e .; tnn· ' (co) 

8 • ~ 
2 

:. Point (:r1, Yi) = (0, I) 

1.toi (<Ml66J 221ng One Muk Que>'""" wr+2 7 

I 
l 

,j 
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( m1 =-co J 

22. X"' e' COS I 

ca. e 

I (dy) . ·- -o dx (0, 0) 

. . lm2-=0J 

Ti= e' -(~in()+ cost e' 

• Y .. e• sin t 
dy . 
~e'.cost+sinte' 

d:, I . Tt"' e(cos t-sin i) 
dy . 
di= e'(cos t + sin t) 

· Ifthetongent'~lleltothexaxis: .. 
0 

'cost·rslnt 
cost-sint =O 
cost+sint .. O 

COSl•-sint => 

·[!!l.. · .. .!!!!!!._ dx dzldt 
.; cost+s!nr 

cost-smt 

' sin~ -;.;:.:.c -· ;·-· -------- . 
COS/ • 

1an,, .. _1 =, .. tan-1(-1) , 

. 1,=-t I 
23. siope ot the tangent - J. .. ...::!_ ' 

m tan8 

._·:,ls1opoofthecu·rve•-.:ot8 j' . 
~4. y .. 3e' 

dy .,3, 
dx 

If tho curves cut orthogonally m1 x m1 • -1 

!m, •le' I 
25. s•r-4r+7 

els • 
v•-.. 3r-8t 

dt . 

· · a• tf-s • 61 - & dr 

3e'x(-;')e.,.•-1 
- ~ 

Q'"10=>6t - 8• 0 
. r.::-I1 
LJJ 

a•O => 11•3r -8t • 3 X ~-8 X _! 
9 3 I -16 I' . 11•3 m.s-1 

Cl · constant) 

;+ II 

EtU.:.:» ¥ 

!!..~k.2.r.11 [ dr ,;. r 
dt ·: 7i a•2K'I -i.2s.k:i' 

. a•'J.Jh1 => ·:[~-a~ ~ 
• . di a+ b . . . • dratic fbnction, then the valve of c must be -2-27. Jfthegiveo~•saqua _ . 
~ 

28. c• O+ I __ l.. 
· J --2 

, X 
29 • .f(z)•c:os 2 ;(c)•07 - ! ~m(;J=o. 

1 . [%] j'(z)•- 'z . SIR l 

· -1 . fc) /'(c)= 2 sm 2 

sin.E...•'O 
~ 

::£.=mr ·: [If aia8•0:::>8•mt: 
2 c=2!'1' II e Z 

n=O, t,2,3, ·-- ⇒ c•0,2,r,4x,6it,- · 

I c•• 21t j, e (n, 3ic) 

30.fe)=..fx' 1 · /(a)=/{1)• I 
f'(,:)a-1- /(b) =/(4)c2 

2{; 
1 

/(c) =•2,rc 

/(b)-/(a) 
F(c)~ b-a 

• 1 2-1 
2-rc =-3-

,/c=-::. c,.- e(l,4) 3 BJ · 2 . · 4 

31 Lt L.. U A l~ro~ ' · x ➔ u:, ,r x➔ co ~ , . m 

a Lt 2.. .. 2,_ 2- .,_,. o 
:r➔ 110 e' . e• ·"" -

32 Lt ti-If .. · u ·a".loga-lf.rog'b loga-logb · · ~ ·x➔ O c'- tf ·x ➔ O c',Jogc-d\logd - logc - logd - log(c/d) 

33. /(a) z 2; f'(a) = 1 ; g{a) "'-I ; g'(a) = 2 
Lt g(x)/(a}- r.(.a)/(x) ·• _I-I /{a) t(x) - g(a)j'(x) 

x➔ a x-a x➔ a - __ L 
.. /(a). g ' (a)- g(a) .• f'(a) 

.. 2x2-c-hxi •1Il L>l>i 1CM~66)22177I One Mult Qucsllmls fct +2 ~tic, 90 
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et34 . ~ e (0, co) 

f(i) - i 
f'(x ) " .,•· 

0 +ve> 0 

• For ,Jill vnlues 

ofx in(O,oo) 

increasing function 

f(x) "' J_ 
• X 

f'(x)• ~ 
"'-ve<O 

decreasing function 

/(%)•-i'
f'(x) '"-2:.r 

a.-ve <-0 

decreasing function 

/(x)- .:rl 
f'(X) • -2x-l 

.:.2 . 
07 
s-ve < O . 

decreasing ipnction 

A+•••:"m"•::.y . •~•t . I• ~ }~ 

O C0 0 co~~ 

y=-;:l . . 

From tltese diagrams incre~ing function at {O, co) is ti only. 

35. /(f) =x1 
.- Sx + 4 

f'(x) =2x-5 

• 1 

s·ubstitute the answer inf'(x), 

i)ln(-co,,I) x=O =f'(x)=O-·S 0 -ve<O 
ii)In(l,4) .r=2 ,;:,f'(x)=4-S=-ve<O 
iii) Jn(4,a,) x ,= S, = f'(x)"' 10-S =+ve> 0. 

inctcasing ill ~ • • 

36. f(xf=x
1 

-~=x1 

y - xl 

--<X> 0 a, 

37. f(x) '" tanx - x 

decre~ing in (-«i, 0) 
increasing in (0, co) , 

f'(x) "' sec1x - 1 
, = tnn2 x 

a +ve>O 

.I 2 
·: {1 + ta~2 8 "' sec 8 

In (0, f] increasing function. 

3fl. r=2cm . AreaA=,1 /~'\ 

A=?_= f A"' 4 lcm1
. ~ -4•cm ~ 

All th ·ct gles with a g'iven area the one ·with smallest perimeter is ll sqllllre. 39. Note: ere an , a 

' 100 -
0 r~ L,,-, •. - , 0 

A = . ~-'7-:"--, a -~;.•k \<,.• a · 
0 1 .,. l00 = a= 10 f 4a = 40 m_l. ''c'.,,~':,,;'-_,-

. a 

Llni (0-1S66) lllnB One Mnrk Qucs~on, for +l MOlhc:nwics 9l 

•• ·0 ::,·/(o)a O ""'O+ 5 • .5 
i)at:c /(2) - 4- 8 + 5at 
ii)at.r""2= -
iii) atxo 3 =>/ (3)"' 9 ~,12+ s- ~ 

' [ The absolute maximum value .. s] 
3 . , ' 

lr 

•-r 
.:z-ve [for all values of x 

Hence,/(x} is concave downward 0 

?42. /(x)--x -

·
1

(:x)::O * ' 
i' · 2 • ~•C/"(v) > o (concave upward) :r 

,i _ f'(x)- -2.r , • Iff"(x) < O (concave downwanl) J•...} 
f"(;,:).= -2 =-'l"e < 0 ,., 

: J " 
,43. /(x}=x 

:.: f'(X) "' 4."' l 

f"(;,:)~ lh 
/"(.T)nQ = 12xl=O 

!x=Oj 

[ 

i) at (-<.0, 8) f"(x) ""' +ve > 0 

ii) at (0, ""'.)f"(x) = +ve > 0 

.-. The point"i:>f inflexion is no whc_i:e· * 
I . 

:r 

44. y".a a,:1 + b .T? +;., +d I 6ax+ 2b = 0 

/'(.x) s Jax' + 2bx + c . 6a + 2b = 0 

}; . f"(x) =-6ax + 2b I 3a +b -= 0 ! 
·: [atx • I 

:;,. Ifit has a point oflnflexionf"(x) ~.o 
~ l 
3 . 46, I = l + 0.00005 8 + 0.00000?4 8 

't: · !!!.. = o.oobos + o.oooooos a .;: d8 
!; 

[di] .. 0.00005 + 0.00008 
d8 8 = 100° C. 

,..., ----o.-oo_o...,.13_m_•c-~1 I 
displncement 

·, 47. Velocity a ---:

1
i-m_e-__ 
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et49: x=.Jr-2r+4,_ 1 
d:r 
dt = V = 9r _.4t+ 4 

i) • • 1 .. O ==> initial velocity 

cfx ' 
7=a=l8t-4 

[y"'4mii] _ 
• ii)_ r .. O::) initial accclcration 

~ .. 0-=4 G"-4m1?J 
so. a~ 9i2-2r 

d8 
ro :. di""' l8t -6r 

49 ' 
a:= 7 .. 18-12,. 

' 
[

U! ➔ angular velocity 
\C ➔ angular,acccleratlon 

ccc<Q ~ ]8-121=0 

EE3 
r • 1-

• · 5(.ya 2-gf , • 

. dy g 
v~- =-x2t 

dt 2 . 

"'9.81 ~-fg .. 9.8 

l"'.2::) [V"' l9.6 ms·• 1 

1 

52. X" . .lgt1 

2 
dx 

' V = dt=gt 
crx 

O"'-;;["' g 

I a• 9.8 ms·1 I 
(For any time) 

53. P 1001-12.s r 
d( 

V "'. di = I 00 - 25 t 

Al n mn:<imum height V • 0 ⇒ 
100-251= 0 

, .. 4 

: • .X O 4(100-S0) 

i .r 0 200m ! 

54. y•/{x1) J,, ,=/(x) 
.' f'(;t) ➔ rx, y ~< 

.,, l 
m .. f .. ,,, ~y,) 

tan.9 .. ,,, ·: [m•tan9 

e = 90" [The lallgent makes an angle 8 with .Mxis_-=-c +--~9~0- -,::r .., 
;, Vertical tangental x .. :r, · 1:,., :r, 

. ;6l/(a+h)m/(a)+hf'(a+Bh)I; 0<8<1 

/~: · U x+I _.!:!:J.:..l. 
.\ _57• x ➔ O ;:i:J,... 0+3-_ 3 

(not in the indeterminate form as :r ➔ 0) . : . 

~ \' L/ . X 1 [-.J!:ft ·\i.59· r➔ O ~ . 0 orm_ 
. LI . I 

58. By ~ing comiiofite Function Theorem 

. .. Lt /(g(x)) .. f [ Lt w>] 
x➔ a x ➔ a 

; •, a X ➔ 0 Sec1 X - -

-.; :/. . - _1 __ 1 
62. f'(:r) >-0. (strictly increasing function). 

·.•• i; - sec2 0 -

~l ;63. /(x) = i 
:f : Example: 

if. x1 <xi {say) 
, f .:.1 <S 

.f 
u r1 
'i. ~ 

' ,! t 
~--.f 

rt 

/{x1) = /{-1}" -1 
/(xi) =./{5) a 125 

lfx1 <.ti ::,'j{x1) </(x2) 

-1 < 125 
Hcnce,/{x) is strictly increasing in R. 

Note: 

/{x.) ~ x1 
·: [R -real numbers 

f'(-z) ... 3.I- For all values of x (+ve,-ve., 0) 

i) lf.r = 2 (+ve) ⇒ f'(x) a 12 > 0. 
ii) lfP-1 (-ve)::> f'(x) 0 3>0 

iii) lfx = 0 ⇒ / '(O) ~ O 

It shows to be a increasing function not strictly. increasing 

[From this, If/{:t) is strictly increasing,f'(x) is•not strictly positive ( > 0). If ond only if , 
is not true]. 

R1!3ult:- (concept) 

. If f (.t) > 0 ⇒ f(x) is a strictly increasing ~ncti~n. It is tru.e.' · 

. i lf/(x) is astrictly } f(x)>O is not true. . .. 

LiDl (0-1566)2llnl Ono M;atk Qu<sl,ons for+2 M11bcma1ics 94 
·: i increasing function ⇒ f (x) :il:. 0 (may be) 
:, ;lln1 (04l66)l21771 

One Marl. Qt,cs1lans for+ 2 Malhcmatics 95 
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