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12.

)1

-2 1
O

() x=-1Ly=4

(i) x=2,y=3,z=4
x=2,y=1lz=-1

4. 18 days, 36 days

5. ¥ 30/-, * 10/-, T 30/-, yes

(i) x=-2,y=3

()2 ()2 (v)3 (V)3 2.

ANSWERS

Exercise 1.1

11 -l NEEA
G [-3 1 1 i) £{2 1 -2
9 -5 -1 1 2 2
N Jror
i) —[-1 6 -l i) —[-3 1 1
W) -2 (i)
-1 -1 6 E
0 2 0 2 0 -2
9, J_r% 6 2 —6| 10.]0 2 0
3 0 6 2 0 2
0 1
13. 15. HELP
00

Exercise 1.2

)2 Gi)3 (i) 3
2 -3 1 40 16 9
Gi) |-3 -3 1 (i) | 13 -5 -3
2 -4 1 5 2 -1 @

Exercise 1.3
(1) x=2,y=—4

(iv) x=3,y=-2,z=1

3.3 18000, X 600
5.3 2000, % 1000, X 3000

Exercise 1.4
(ii) x= % y=3

(i) x=2,y=3,z=4(v) x=1,y=3,z=3
2. 84

4. Pump A : 15 minutes, Pump B : 30 minutes

l. 1) x=-1ly=4,z=4
2. a=2,b=1c=6
4. a=1,b=3,c=-10, yes

() x=y=z=1

3. 50% acid is 6 litres, 25% acid is 4 litres

Exercise 1.5
(1) x=3,y=Lz=2
3.3 30000, 15000, 20000

Exercise 1.6
1 1
i) x=—(7-41),y=— (5t -1),z=t,t el
(i) x 10( ),y 10( ).z
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(ii1) No solution (iv) x= %(s —t+2),y=s,z=tands,t €l
2. (1) k=1 (i) k#Lk#-2 (i) k=-2
3. (i) 4=5 (i) A#5u+9 (iii)) A=5u=9
Exercise 1.7
1. () x=—t,y=—"2t,z=t,tell (i1) Trivial solutions only
2. (i) A#8 (i) A=8

3. 2C,H,+70, — 6H,0+4Co,
Exercise 1.8

1 2 3 4 5 6 7 8 9 10
) €) 2) €) (4) ) (4) (4) 2) (1)
11 12 13 14 15 16 17 18 19 20
) (4) (1) 2) (4) €) 2) (1) (4) 4)
21 22 23 24 25
) (4) (4) (4) (1)

Exercise 2.1

1. —1—i 2. 1+i 3.0 4.0
5.1 6. 1-i

® Exercise 2.2 ®
1. (i) 4+i (i) 8—i (iii) 7+5i (iv) 1+17i

(V) 15+8  (vi) 15+8i
3. x=-1, y=1
Exercise 2.3

, a1 ,
3. —z,=-2-5i , z =5(2—51)
. a1 :
-z, =3+4i , 221:2—5(—3+41)
—z;=—1-1, Z;IZE(l—i)

Exercise 2.4

. . 5. 2 14
1. (i) 7-5i (i) Z(l—l) (iii) P
2. (i) —— (i) v (i) —y—4

Xty
30 L), Lo @ -
- 25 5 2
6. (i) 6 (ii) 3
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4. 11+6i
7. 10

3. (i) y* =3

5. (1) ¥’ +y"—8x-240=0

(i) 2+i,3

Exercise 2.5

(i) 22 (iii) 32 (iv) 50
9. (i) i(%+i%] (ii) i(ﬁ—izﬁ) (i) £(2-3i)
Exercise 2.6
(i) x—y=0 (iii) x+y=0 (iv) X’ +y* =1
(i) —1+2i,1 (iii) 2-41‘,%
(i) 6x+1=0

Exercise 2.7

. () 4(cos(2kﬂ'+§)+isin(2kn+§D,ke 7

(i) 243 (cos(2k7r—%]+isin(2k7z—%)} kel

(i) 2+/2 (cos(zkn—%’r}isin(zkﬂ—%”)} keZ

(iv)+2 [cos(Zkﬂ+%)+isin(Zkﬂ+%]], keZ

1 o =i
2. (1) —=(1+1) (i) —
V2 2 Exercise 2.8
3.1 5. 3cisZ, -3, 3¢is2% 7. -1
3 3
9. (i) 202 (ii) Ze%ﬂ (iif) Ze%ﬂ
Exercise 2.9
1 2 3 4 5 6 7 8 9 10
(D () (D (2 3) (D €] (D (D (D)
11 12 13 14 15 16 17 18 19 20
(2) @) “4) (2 (2 3) () 3) 4) 4)
21 22 23 24 25
2 3) “4) @)) (D
EXERCISE 3.1
1. &

2. ()x’—6x"+11x—6=0
3. ()X’ +4x" +12x+32=0

XII - Mathematics
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(i) x’—3x—2=0
(i) 4x° +3x° +2x+1=0 (i)x’ —2x*4+3x—4=0

284

(i) 2% —7x*+7x—2=0
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4. 231 510 6 ZA1ED6 dea-1 7 ZLZE,Z£:M
3 19719’ 19 o d By ad
8. 2x>+13x+20=0 11. x> —18x* +109x—216=0 12.x +x—12=0
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Exercise 3.2

. When k& <0, the polynomial has real roots.

When k =0or k=8, the roots are real and equal.
When 0 < k£ <8 the roots are imaginary.
When k > 8 the roots are real and distinct.

2 2

X’ —4x+7=0 3. x’—6x+13=0 4, x*—16x*+4
Exercise 3.3
33t 2 24, 32006 4 k—2 2V
2 3’3 3 2
_ o1 3
1—2i,1+2i,ﬁ—\6,1+*/§,1 V37 6. (),—3Gi) 1,1, 2 7. 43,45
2 2 2 2 4
Exercise 3.4
C{-23,-7.8} (i) 3.3.3+17.3-+17 2, 1,—2,_”2*5,_1_26}

Exercise 3.5

(1) z +27n , no solution for sinx =4 (i) 2,—1,%
2 43
2 3
(1) x=1 (ii)) no rational roots 3. 4 4. L ,9%
4a b
O RRSR S E A
2°3 2 2
1,1
-2,2,3 7. —,3,—and 2
32
Exercise 3.6
It has at most four positive roots and at most two negative roots.
It has at most two positive roots and no negative roots.
It has one positive real root and one negative real root.
no positive real roots and no negative real roots.

Exercise 3.7

1 2 3 4 5 6 7 8 9 10

“) () 3 2) 2 (4) 0 €) (1) 2

285 Answers

@ 10-05-2019 16:25:53‘ ‘



Exercise 4.1

I () x=nm, n=0,%1,%2,..+10 (i) x:(4n—l)%, n=0,%1,+2,+3, 4
2. ()1, 27”(11) L, 6r G 47 4 () % (ii) —%
5 x=0 6. (i) {-1 1} Gi) [0.1] 7. %
Exercise 4.2
1. (1) x=(2n+l)%, n=0,+1,+2 +3, +4 %5 (ii)x=(2n+1)7£, n=0,%+1,*x2, -3
2. -ZgJo, 7] 3. True 4. Z
6 3
Sz T 247
s iy 3% F 6. (i) [-5. 5 i oL
(1) P (i1) 5 (iii) 119 @ [ | G [-L1]
1 ) . s
7. O0<x<— 8. 0 -
X <3 (1)0 (i) 5
Exercise 4.3
. .. ~ T L T
1. 1) [-3,3 i) R 2. (1) — 1) —
@® M [ 1 () (1) 1 (i1) 6
17 245 24
3. (1) — i) 1947 i) —0.2021 4.(1) oo i) ——— i) —
()4 (i1) (iii) (1) (1) >s ()25
Exercise 4.4
T ... T T . T 1 T S
1. G) — @) — 1) —— 2.(1) —— (1) cot (2)—— ) ——
()6()6()4 ()3() ()6 ()6
Exercise 4.5
T T
1. () -= i) —= (i) 5-27
(1) 2 (i1) 2 (ii1)
2 ) VIR () ——— (i) 2L
' e V9x* —6x+2 B—dx—4x’
T 17 T
3. () = (i) 0 (i) — 8. =
(1) 6 (i) 0 (1ii) 5 2
9. (i) x=13 (i) x=2=2 (ifi) x =nz, x=nw+2
1+ab 4
(iv) x=+3
10. Three
XII - Mathematics 286

‘ ‘ Answers.indd 286

10-05-2019 16:25:54‘ ‘



‘ ‘ Answers.indd 287

Exercise 4.6
1 2 3 4 5 6 7 8 9 10
3) ) 3) (1 ) 6] 3) (D 4) (4)
11 12 13 14 15 16 17 18 19 20
3) 2) 2 (D 3) 3) 2) ) 4) (4)
Exercise 5.1
1. ¥’ +y*+10y=0 2.(x=2)"+(y+1)>=50
3. X+ +4x+4y+4=0 or ¥’ +y*+20x+20y+100=0 4.x* + )’ —4x—6y—12=0
5. X"+ y"=5x+3y-22=0 6. x*+y* =1
7. X’ +y*—6x—4y+4=0 8. %12
9. x=5y+8=0, x+5y-12=0 10. out side, inside, outside

1

—_

12.

—_

[\

98]

. y L (1 V17 (3 3
(i) (0,-2),0 (i) (-3,2),3 (iii) (E,—I}T (iv) (5,—1),5
p=q9=3,(1,0),5

Exercise 5.2

(i) y* =16x (i) 3x’=—4y (i) (y+2) =12(x=1) (iv) »* =16x

Lxt Y Lox ¥ .. lex® y? Xy
—+=—=1 — +—==1 +—=1 —+—=1
® 36 27 @ 9 25 (i) 625 25 (i) 8 16
2 2
Y ay =2 L), Gy -2
16 20 12 24 16 64
i Length of
Vertex Focus Eq}latwl.l of eneTh o
directrix latus rectum
i (0,0) (4,0) x=—4 16
i (0,0) (0,6) y=—6 24
111 (0,0) (=2,0) x=2 8
iv. (1,-2) (1,4) y=0 8
v (1,2) (3,2) x=-1 8
287 Answers
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S Type of conic Centre Vertices Foci Directrices
: : 25
i. Ellipse (0,0) (£5,0) (+4,0) x=t-
10
i Ellipse (0,0) (0210) | (0.447) | y=t
25
iii. Hyperbola (0,0) (£5,0) (£13,0) x= iE
. 16
iv. Hyperbola (0,0) (0,%4) (0,£5) y= i?
8.
Type.of Centre Vertices Foci Directrices
Conic
31
i | Elipse | (34) | (320.(3-13) | (12.(3.-4) s
y= T
® ®
47
X = ?,
ii. Ellipse (-12) | (-11,2),(9,2) (-7,2),(5,2) 53
xX=—
3
_176
iii. | Hyperbola | (-3,4) | (~18,4),(12,4) | (-20,4),(14,4) —12776
e
y= 25 +2
—1,2++/41 TR
iv.| Hyperbola | (-12) | (-17),(-1,-3) ( : val
(-1,2—-+/41) _=25
y= +2
T
(42+3V2), | @4,-2+46), y=-2+36,
V. Ellipse (4.-2)
4-2-32) | (“4-2-V6) y=-2-3J6
vi. | Hyperbola
yp (2,-3) | (3,-3),(1,-3) (2+10-3), x:%”,
(2-+/10,-3) 110
X=——+2
J10
XII - Mathematics 288
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Exercise 5.3

. hyperbola 2 circle 3. ellipse 4. circle 5. hyperbola 6. parabola

Exercise 5.4

. x=y=3=0,x-9y+13=0 2. 10x-3y+32=0, 10x+3y-32=0

‘ ‘ Answers.indd 289

3. (—3,1) 4., x-y+4=0
5. x-2y+8=0 6. 4x-3y—-6=0,3x+4y—-12=0
Exercise 5.5
8.4 m 2. 9.6 m 3. 3m
yi/;4.8x, 1.3m 5. 3.52m, 5.08m 6. 45.41m, 74.45m
V2 8. 33m 9. tan"'[2 10. -2~
3 3 9 16
Exercise 5.6
1 2 3 4 5 6 7 8 9 10 11 12 13
(1) (3) 4) (3) 3) (1) (1) (3) (2) (2) (1) @ | 3)
14 15 16 17 18 19 20 21 22 23 24 25 ==
3) (1) 4) 4) (1) (1) (2) (2) (3) (3) (3) 2) | -
Exercise 6.1
11. 80 units 12. 69 units
3 -1 =7 A ~ ~
13. V179, , , 14. -96i+1157+15k
J179 7 V179 7 V179 /
Exercise 6.2
1. 24 2. 720 cubic units 3. =5
4. 12 5. ¥ 6. coplanar 7.2
Exercise 6.3
1. (i) —2i+147-22k (i) 22i+147+2k 5. 74
7. 1=0, m=10, n=-3 8. 0:%
Exercise 6.4
= (A AN A AooAn oo o x—=4 y=-3 z+47
1. r—(4i+3j-Tk|x(2i—6j+7k|=0, = =
(41+3] =7k )x(2i~ 65 +7k) <=
- AN AT ~on oy x+2 y=3 z-4
2. r=(-2i+3j+4k|+t|-4i+5j-6k), = =
(<2437 +4k)+(4i+5]-6k), === ==
3. (220,27 (0.16,-11)
0 3
289 Answers
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o

(%%g) P =(Si+6]+7k)+t(2i+3j+6k) or

F = (70497 +13k)+1(2i+3]+6k),

x=5 :y—6:z—7 or x—=17 :y—9:z—13

2 3 6 2 3 6

3 T T 2
5. (1)0° (i == i) — 6. — 7. a=18,b=— 8. 1
(1) (i1) cos (2 \/g) (1i1) 5 5 a 3

Exercise 6.5
x=5 y-2 z

)

1. 7=(5§+2}+81€)+t(2§+}—21€),te R,

2. Lunits 3. 2 4. (6,2,1) 5. 2 units
J5 2
6. @units 7. (16,0), X2y 272
J6 —4 2 )
Exercise 6.6
L7 3i—4j+5k _7 5 E,i’—_4; i 12i +3; -4k _5. 5
542 13713713 13
® 3. 7-(§+3}+51€)=35; x+3y+5z=35 4, 7-(;+}+1€)=2; X+y+z=2 ®
: : : X y z
5. x -intercept =2, y- intercept=3, z- intercept =—4 6. —+—+—=3
u vow

Exercise 6.7

L 7(i-2j+4k)=20; x—2y+42-20=0

2. F-(3§+4}'—51€)=9; 3x+4y—52-9=0

3. 7-(2§+2}+1€)+s(—§—4}+21€)+t(3§—4}+51€)s,teD;
12x—11y—16z+14=0

4, F-(§+1o}'+71€)=9; x+10y+7z-9=0

5 F-(E—}‘+3l€)+s(2?—}‘+4l€)+t(f+2;‘+l€)s,teR; 9x—2y—5z+4=0

6. -(3i+6)—2k)+s(—4i-8)+8k)+1(3i-2/)s.,ce R; F-(2i+3j+4k)=16;
2x+3y+4z-16=0

7. F(3i+5)-7k)=6; 3x+5y-7z-6=0

Exercise 6.8

1 F(17i-47)-24k) =172 2. x+2y—z-4=0
3. m=+2 4. 22,2, y+z+1=0, y—z+1=0
XII - Mathematics 290
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. 15x—-47y+28z-7=0

3. sin™ 8
21
4

5. 2x-3y+5z-11=0;——

38

Exercise 6.9

2. 5x—1ly+z—-17=0

af 2
4. cos (ﬁ)

6. Luni‘[s

NE

7. (2,2,0)

Exercise 6.10

8. (3,—1,—1);x/ﬁunits.

‘ ‘ Answers.indd 291

1 2 3 4 5 6 7 8 9 10
“) 3) (1) (2) 3) 3) (1) (1) 1) (2)
11 12 13 14 15 16 17 18 19 20
3) (1) () 4) “4) ) A3) “4) () (1)
21 22 23 24 25
(2) 3) “) 3) 1)

®
291 Answers
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GLOSSARY
CHAPTER 1
Upper bound GLo6h 6T6LEGV
APPLICATIONS OF MATRICES
AND DETERMINANTS
Lower bound $Lp 6T6LEM6V
Adjoint matrix Gy iewsh)
Polar form @ QUG GQILD
Inverse matrix GBLommI 16wt 36 R
Rank SILD Exponential form @/@&@5&@/157
QUIQAILD
Elementary‘ e . : wpSCsHTessiaiIch
transformation 2 _(hLDITMMHISHGIT Trigonometric form o
QUIQAILD
Echelon form I MILILG QLG QLD
- ; Absolute value GTGIOTGBIIGNTGY
. . QevarfliiuentL g
Trivial solution 5
dia)
QaveliLeLwHn Modulus ot” (» Lo)LIL
Non-trivial solution :
Sia)
Augmented matrix afleyu(PS B L Argument or amplitude | 7%
216501]
Consistent (LPITGYSTLITL_HM Principal argument APSGTLD T Fr
. FLODE G ST
Pivot . , . .
2 MLy Euler’s form AUIGVIT @G @ILD
CHAPTER 2
CHAPTER 3
COMPLEX NUMBER
THEORY OF EQUATION
Complex numbers BGULIL| GTGIOTSHGIT Complex conjugate | @)aneusrdHeVLIGLIGTST
root theorem eLpevd, GHHMLD
LUEEUE AT FDLIEDET AHGVS Leading coefficient | @pgestentnd Gls(Lp
Rectangular form O\F @IS Qg AILD Leading term (LpEGHTEDLD 2 DILL
S — DD LPBEHTELD
Argand Plane BT SGL- SeTLD Monic polynomial 9 mILIL LIGOSYIMILIL|S
Garenal
Conjugate of a &wu@uwmﬂm Non-polynomial LIGbguDILILI
complex number B)ewevrds . GameneutiHmn
0 c equation .
HGULIOLIGEST FLOGTLIT(H
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Non real complex OLounumm

number FHeULIGLIGEST
BTDLIG

Quartic polynomial | LicbeumyLid
Caxremna

Radical solution SAQLILDL SETa)

Rational root EAEI)]

Theorem eLpeV S GHMMLD

Reciprocal equation

FSVELD FLOGTLIT(H

Reciprocal i’ggyﬁiug
polynomial Caena
Simple root 6TeIf LI eLPGULD
uBeu
Zero polynomial LIGVSYIMILIL|S
Garemey
CHAPTER 4
INVERSE TRIGONOMETRIC
FUNCTION
Inverse trigonometric @EQLD/TQI .
. pSHCaTemTailiich
functions 5 ;
FITTLIHET
Principal value APSGTLD LOKNIL|
Amplitude &
Period HTGULD
Principal domain @QJW@LD
FIJLISLD
Periodic function BHTEULPDEF FITIL|

H .  EEEw

Reciprocal inverse GrILomm 6L
identities APHOMT(HELOBGIT
Reflection identities LW/]@LIG@UL[ ;
ApHOMIT(HEDLOBGT
Cofunction inverse @g;gwﬂgj o
identities o . ovr FITIH .
APMODIT(HEDLDBET
CHAPTER 5
ANALYTICAL GEOMETRY Il AND
FUNCTIONS
Circle QUL LD
Parabola LITQUGHGTUILD
Ellipse BETeUL L LD
Hyperbola ASIITAUGTUILD
Algebraic @uimsessils
techniques [BIL LIMhIGGIT
Geometrical auIg a6y
problems BT G BGIT
Astronomy DY)
Conics Fa_LDL| QUCHGTYHGIT
Focus @&ilwLD
Directrix BuisGaremiy
Eccentricity EOLI I ETEa0
S5
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CHAPTER 6
Focal chord & [BTGosT
VECTOR ALGEBRA AND ITS
APPLICATIONS
Vertex (LpEDGHT
Box product O’ 1911 GLiHdHH6L
Latus rectum O\ F@IaISHELD
Line of : O’ (HsHCa1(h
) ) L intersection
Major axis OB L F&
Moment $HbLILSSImesT
Minor axis GDODFF
Normal O\FBIG DS
Transverse axis Bl DGOV Fr
Parallelepiped | @eneuurssiddlevsrioin
Conjugate axis SDISHBF T
Parameter BN UTVES
Auxiliary circle SIGHGET QUL L_LD
® Plane HENTLD ®
Incircle 9 6T QUL L LD
0 i Rotaional A S
HGHeVH force
Asymptotes OBTBHCHT1(HSET
; Skew lines PG Fem .mewwnég
Degenerate forms Hevgib - Cam(bs6ir
QULQ QIHIBGT
Double napped . Torque LPISGSSDes
Q11" L& Fa LDL]
cone
Parametric SIDCHTLICVGHF Triple product | @priGLI(HSHH6L
equation FLOGTLIT(HHGT
Director circle Buig@ auL' 1 Lb
L. . hereu’ L
Elliptic orbit s
FDDILILITDS
Reflective 197$)L6dILy
property LIGBOTL|HGIT
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