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cos 8°—sin 8°

64 Prove that = tan 37°
€0s 8°+sin 8°
65  Prove that cos 260 = H“ze
1+tan4 @ ¥
sina—sin 8 -B a+p —
66 Showthatm—tan( 2 )COt( > ) — = =200
67 Show that cos(90°+6)Sec(—0)tan(180°-6) -
68  Find the measure of the greatest angle, if sides of triarigle are . 6 6,120,343 | ;__j ___ _________
69  The measures of side of a triangular plot dre 413,212 :SJJ_r*:tg._l:chrEn_@ urz of the th chrner angles of the plot.
70 Prove that (r; + rz)tah =a ;
71 Prove that (r; + r\crt = (73, Drowe thét 1br\51nfx + iR Siny) = 4As
72 Solve 4cos*x — 3= ‘____ RAERAE
73 Solve the trigch ymelrid eguationisec” 0 = 5
74~ \;eﬂysn s/’ -:sng.s 2—1.2.3.4
‘l_ _‘_BJ;'_.-IHO ¢, if tan® 45° — cos2 60° = xsin 45°cos 45°tan 60°
76~ Verify sin? g + sin? + Tan? % =2
77  Prove that sec? A + cosec? A = sec? Acosec? A
78  Showthattan ™A + cot™ A = g
4 0
79 Prove that % = sect
cotE—tanE
cosec 8+2cosec 260 [
80 Prove that T COtE
81  Prove that Ztaneg = 2sin Hcos O
82  Provethat2tan™* A =tan™' —;
_ 2
83  Prove that cos? § — sin? § = —on_ %
1+tan“ 6@
84  Provethattan A —tan™!B = tan™! 1':53
85 Give the range and domain of cos™! x
86  Prove that tan~! 222 = 2cos 112
119 13
87  Show that sin(2cos™! x) = 2xv1 — x2
88  Prove that cos 2a = 2cos?a — 1
89  Write the Triple Angle Identity of tan 3a
90 Prove that sec fcosec Osin fcos 8 = 1
91  What is the relation between a radian and a degree?
92 Is the relation [ = r6° valid?
93 Convert 19—" into sexagesimal system. iy
94  Whatis the Circular Measure of the angle between hands of a watch at 80" clock? i _'__'-__
95 A horse is tethered to a peg by a rope of 9 meters length & it can move in a circle with-t22 peg | He cen.ter Ift lie hovse.migves
along the circumference of the circle, keeping the rope tight, kow ffar WI|| it hav< aone mhe"'th bp~_1a< tuirvania angle of
55°? L T L T T T O . Y
96 Define Co-terminal Angles A ; FAAIAARIEAR |
97 Define Allied Angles AR YFARI AR\
14+cos 6 L 2 _.-"«.-'_ ! ™ IR = =
98 ol = (cosect +_ ft_b)_ A a W\ . . o
L) h
W IS8 Y I L
T, -_Jl N

Chapter 2:

Q.1ProvethatpV (~pA~qQ)V(pAqQ)=pV(~pA~q)
Q.2 Convert (AUB)U C = AU (B U () into logical form and prove it by constructing the truth table.
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Q.3 Give the logical proof of De Morgan's Law.

Q.4 Convert the theorem (A U B)' = A’ U B’ to logical statement and prove them by constructing truth tables.

Q.5 Show that the set {1, w, w?}, w3 = 1, is an Abelian group w.r.t ordinary multiplication. . -
Q.6 Prove that 2x2 non singular matrices over the real field form a non-abelian group under multiplication ) — | !
Q.7 Consider the set S = {1, —1,1 — i}.Set up its multiplication table and show that the set S is an al:elh,,n saup unde; maltip Fcafign
Q.8 Give logical proofs of the following theorems :
NANBUC)=(ANB)U(ANC()

i)(AUB) =A'nB’

Q.9 If a,b are elements of a group G, solve the follc wmg 2q, JoUO‘\

ii)xa=>b ~ .

iJax =»b

Chapter 3:

OlFJ e ;f{" i dJ~r2[0 ; _1] [4 —2 f

] clve 1t e following system of linear equations: 3x — 5y =1,-2x+y=-3
2 1 —4 —-a 0 c
Q.3 Solve the following matrix equation for A: [2 2] A— [ 1 2] = [ 3 ] Q.4 Show that a —-bl=0
e b —-c 0
a+ 4 b c
Q5Showthat| a b+1 ¢ |[=2(@+b+c+)
a b c+ A
1 0 2
Q6IfA=10 2 1] then find A™1 by using adjoint of the matrix.
1 -1 1
x 1 1 1
1 x 1 1]_ 3
Q.7 Show that 11 x 17 x+3)(x—-1)
1 1 1 x
b+c a a*
Q.8Showthat|c+a b b?[=(a+b+c)la—b)(b—c)(c—a)
a+b ¢ c?
1 a?> —
b
Q.9 Without expansion ,verify that |1 b2 % =0
1 ¢z =
ab
Q.10 Solve the following systems of linear equations by Cramer's rule.
2x+2y+z=3
3x—-2y—-2z=1
S5x+y—3z=2 .
Q.11 Use matrices to solve the following systems: T |
x—2y+z=-1 ~—~ E 5 ) k
3x+y—2y=4 — [ =2\ I ue
y—z=1)} e A N . "
Q.12 Solve the system of linear equations by Cramer's rule. "'; \ TR M
3x, _* oy xr ='-—'4 BRI R!
L x]+x2 2 A
N L b = 2, —xn._—l"
Q.13 Use matrices to solve i systein « | 1 1 ._“* .
1BL X, — 2%, + X3 = —4
\ | - 2x; — 3%, + 2x3 = —6
2x, +2x; +x3=5

ne J.apie 4:

Q.1 Solve by factorization —1 +—

b —a+bhx#lit
a' b

Q.2 Solve by quadratic formula (a+b)x?+ (a+2b+c)x+b+c =0
Q.3 Solve by quadratic formula (x —a)(x —=b) + (x = b)(x —c)+ (x —c)(x —a) =0
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Q.4 Solve x? +x—4+§+xiz= 0
Q.5 Solve 4.22**1 —92¥ + 1 =0
Q.6 Solve 32*"1 — 123 4+ 81 = 0 A0
Q.7 Show that (1 + w)(1 + ?)(1 + w*)(1 + w®) ....2n factors = 1 : ) I
Q.8 Find the condition that one root of ax? + bx + ¢ = 0,a # 0 is square of the other. '
Q9x*+y° +2° = 3xyz=(x +y + 2)(x + wy + w?2)(x + 0%y +-w;') N
Q.10 If the roots of px2 + gx + q = 0 are a and [, prove that l%::'—' tz + Ig': V)

\ VN
Q.11 If @, B are the roots of ':x7 Slx — 2 = 0foim thele qr'atinn whoue rooisare z-'and é
Q.12 Show that the roots oi=x ("mc +v)? =t umll lbe.equzl if c =a?(1 + m?).
Q.13 Show that the roots of ’rr.x + ; 2 dax will be qual ifc=—m=0

mx+c)?
bZ

Q.14 Prove thaiiwil heve eaual 1phteit a—; + = 1 will have equal rootsif c2 = a?m? + b?%;a#0,b =0

C.ISJSIZ):Vu‘-‘, S 4y )= g5 542 =2
[ N x oy

£1.16-Solve the system of equation :x +y = a + b and % + S =2
Q.17 Prove that sum of three cube roots of unity is zero.
Q.18 Prove that (=1 +V=3)* + (-1 —vV=-3)* = —

Q.19 If a, B are the roots of 5x2 — x — 2 = 0, form the equation whose roots are 2 and %
Q.20Solve x2 + (y +1)2 =18; (x + 2)2 + y? = 21

Chapter 6:

Q.1 Find n so that W may be the A.M. between a and b.

Q.2 The sum of 9 terms of an A.P. is 171 and its eight term is 31. Find the series.

Q.3The sum of three numbers in an A.P. is 24 and their product is 440 . Find the numbers.

Q.4 Find the four numbers in A.P. whose sum is 32 and the sum of whose squares is 276.

Q.5 Find three consecutive numbers in G.P. whose sum is 26 and their product is 216.

Q.6 Show that the reciprocals of the terms of the terms of the geometric sequence a;,a;r2,a;r*, .... from another geometric
sequence.

Q.7 If the sum of the four consecutive terms in G.P. is 80 and A.M. of the second and the fourth of them is 30 .Find the terms.

n

Q.8 If a,b,c,d are in G.P. prove that a? — b2, b? — c?,c? — a? are in G.P. Q.9 For what value of n, is the positive geometric

an—1+bn—1

mean between two distinct numbers a and b ?
Q101Ify = g + %xz + %x3 +--andif 0 < x < 2,then prove that x = 12+—yy
Qlllfy =2x+2x2 + —x3 4+ - and if 0 < x < 3 then prove that x = —2

3 9 27 2 2(1+y)
Q.12 Find the five numbers in A.P. whose sum is 25 and sum of whose .
Squares is 135. T |
Q.13 If S, S5, S5 are the sums of 2n, 3n, 5n terms of an A.P.,show that S; = 5(§; — S,) - - 44 k
Q.14 Show that the sum of n A.Ms. between a and b is equal to n times their A.M. T, [ =2
Qi5ify=1+1+%+. thenshowthatx=2(y;1) ~ VAo (B0

Q.16 The sum of an |nf|n|te geometric seriesis 9 and | he s = the sq*sarwc of its! tem s it —r Frnd hf series.
Chapter 7 .-.:.. \ ___.-"-\.-._ R WA -':- -
Y, h
Q.1Find the numbers greater than . 3')00 that can Le foi mer‘ Hom the dlglts 1,2,3,5,6 without repeating any digits.
Q.2 How many 6- dlglt n”mbors ,Ca)n ne forn ed witsout repeating any digit from the digits 0,1,2,3,4,5 ? In how many of them will 0 be
at the tens plege®, | % -
0.3 Rrpwe [ e k(=i
[ .‘J((lw-.rulnr;:/ 5-digit numbers can be formed from the digits 2,2,3,3,4,4? How many

[/ tizem will lie between 400,000 and 430,000 ?
Q.5 In how many ways can be letters of the word MISSISSIPPI be arranged when all the letters are to be used?
Q.6 Prove from the first principle that
i) "P.="1p 4+r.nlp
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i) "B. =n. ""'P._; Q.7 Find the value of n when
i) 1P, = 11.10.9

i) "P, =30
Q.8 How many numbers greater than 1000,000 can be formed from the digits 0,2,2,2,3,4,4 ? ;
Q.9 Find the value of n and r, when ™C, = 35 and "P, = 210 i 4

Chapter 8:

Q.1 Use mathematical induction to prove that
)1+3+5+--+2n—-1)=n?

i) 14447+ + 3n -2 BL2

i) 1+5+9++@n—5)=n@a 1) | |
Q.2 Find the term independént'ni x rith' €Xp: nkich

10
ii) (x —3) aus
w OS] ) ™
) f Vil o i
2.3 Find the term involving x* in the expansion of (3 - 2x)7
Q.4 Use binomial theorem to show that 1 +5 + — + 235 =2

2.4.6
Q.5 If x is so small that its square and hlgher powers can be neglected, then show that
1—x 3
=1—--x
V1i+x 2

2
Q6lfy = § + %(g) + ---,then prove that y2 + 2y — 2 =0

10
Q.7 Find the coefficient of x> in the expansion of (x2 - %)

Q.8 If x is very nearly equal to 1, then prove that px? — qx? = (p — q)xP*9
-2

in the expression of (x - xi)

Q.9 Find the term involving x 5

11
Q.10 Determine the middle term or terms in the following expansions (%x - i) Q.11 If x is so small that its square and higher

powers can be neglected, then show that

1+x 1_|_3
= —x
Vi—x 2

131 | 1351
2024 31 26

Chapter 9

Q.11Ifcotf = %5 and the terminal arm of the angle is not in first quadrant, find the value cos 8 and cosec 6.

Ql21if2y = 2i2 + -, then prove that 4y? + 4y —1 =10

2
Q.2 If cosec O = mz_; and 0 <0 < gfind the value of the remaining trigonometric ratio.
1 1 1

cosec 8—cot 6 sinf ~ sin® cosec 8+cot 6
tanf+sec6-1

Q.3 Prove the identity

Q.4 Prove that ————— =tan @ + sec@ ~1¢ -
tan 9+gec 6+1 0 - - A1 |
1-sin cos — Y | - \ LI .
5 Prove that = . \ | | 7 e
Q. cos 6 1+sin @ - Rl R |~ B

Q.6 sin® 6 — cos® @ = (sin? 8 — cos? ) (1 — sin? 9(‘05 o)~ T\ R

Q.7 sin® @ + cos® O = 1 — 3sin? Hcos? O NN IEER IR f
r 2 e 2

- L v 1ol wd ssc” ¢=sec6 _ 3

Q.8lIftanf = \/_and the termi lal arm ofthequs elis figt ift thle I} l'qu rant findtnevalue of ————— ="

Q.9 Find the value of the othZ 1 Vet lgc AGMetr cf i ctl 3“i \f\ Jcosf == and the terminal side of the angle is not in the |

quadrant. A
Q.10 Prove thats 5 fan @+ Cot'9)'\ = sav *Jcsé 9

O 111 ﬂ 1 0 F L cnl* tarimiwal arm ofthe angle is in the first quadrant, find the value of

Iupter 10
n36 cos 36

Q.1 Prove the |dent|ty m - =2

cos @

3sin 8+4cos 6
cos 6—sin 6

113

Q.2 Ifsina=§and=g,where0 <a<§and0 <B<§Showthatsin(a—/>’) =——

205
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Q.3 Reduce cos* 6 to an expression involving only function of multiple of 8, raised to the first power.

.a a
1+sina  Sins+cosz
Q4 =—2 2

1-sina sin%—cos% 7 - |
__ cotacotf-1 . ) — 1k
Q.5 Show that cot(a + ) = cotatcolh . .- ) I
Q.6 Reduce sin* 8 to an expression involving only function of multlple of 0, raised to the firct Sovuer, | ) \
sin @+sin 36 +sin 50 +sin 76 :' e
Q.7 Prove that cos 6+cos 36+cos 50+cos 760 = tan 49 ) 1
Q.8 Prove that cos 20°cos 40°cos 60°cos 80° = —
Q.9 Prove that sm sm—sm . = i %ﬂ = i
Q.10 Prove that sin 10 sin 32%sin I (07 sin70° 1= 116
Q.11 Prove that L_Smso % tan 37°)
cos 8%+sin|8
Ql2ifa, v Al LP eangles (f thizagie ABC show that cot + cotﬁ + cot— = cot- cotﬁ cot—
yC. I?JF.rcw* that —'nu =tan4
1+cos A+cos 24
£ 14Show that cos(a + B)cos(a — B) = cos? a — sin? § = cos? § — sin® a
Chapter 12
Q.1 Solve the triangle ABC, in whicha = 3,c = 6,8 = 36°20'
Q.2 Solve the triangle ABC, in whicha = 7,b = 3,y = 38°13’
Q.3 Solve the triangle ABC, in which a = 32,b = 40,c = 66
Q.4 The sides of triangle are x? + x + 1,2x + 1 and x? — 1. Prove that the greatest angle of the triangle is 120°.
Q.5 Show that r = asingsingsec%
Q.6 Show thatr; = 4Rsin%cos g cos}Z—/
Q.7 Show thatry = stan%
Q.8 Prove that in equilateral triangle r: R:ry = 1:2:3
Q.9 Prove thatr = stan%tangtang
Q.10 Prove that (r; + rz)tang =c
Q.11 With usual notations, prove that R = i—bAc
Q.12 With usual notations, prove that r = %
Q.13 Prove that Law of Cosine.
Q.14 Prove that Law of Sine.
Q.15 Show thatr = (s — a)tan% =(s— b)tang =(s— c)tanL—l
Q.16 Prove that abc(sina + sin § + siny) = 4As.
Q.17 Prove that ryr, + rpry + ryry = s? —
Q.18 Prove thatry + 1, + 13 — 17 = 4R T [ |k
Chapter 13 A (
Q.1 Prove that sin™! = + sin™! = = cos ™1 22 - TP Lo T [ & AW
13 25 325 _ ) R W \
Q.2 prove that sin‘l— +sin"!—= =sin"1—= | R e R I |
1 17 - 85 w J | & L I f
Q.3 Prove that sin™* = + Cn.‘r'1 3= - ) TR LY
\/E | 4-"5}” o d L e |
Q.4 Prove that tan™* 3 S T tais 3" —'tdn % ‘; A \ -
Q.5 Prove that sm_lA + sin~* '3.=',;1-n vt 1 E 7} ¥ BVl — A?
Q.6 Prove thats I sintt 4 e aok2
C’S' L 17
1

5
6
1
7

=tan~! % +tan~!

N | =

Q.7 IJr) e||m1an Ew—tan

Q 3'Priove that 2tan~1 2 S+ tan




