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01. M sinx + siny = 1 @R cosx + cosy = 0 W ORATIIT A, X +y = 7 | IRUET'18-19]

A sinx + siny = 1 = 2sin (i?-) COS (?) =1...0)

cosx + cosy = 0 = Zcos (xzﬁ) COS (ﬂ) = 0.....(ii)

2
(ii)-=-(i)=>rﬁzOﬁcut(m)—ﬂﬁﬂ-;ﬁ["cntﬂ=ﬁ]=>x+ = 1t (Ans.)
' sin{* 2 /7 2 2l T2 y '

02. ﬂﬁsinx+siny=axﬂﬂtcnsx+cnsy=bﬁﬂ‘iﬂ:§ﬁﬂﬂ‘ﬁCﬂsln%(x—}r) =:t§x/4—az—b2 !  [BUET'16-17]

AAYIA: sinx +siny = a........ (I); cosx + cosy = b ... ... ... (1)
D%+ (i)? = 1+ 1+ 2sinxsiny +2cosxcosy = a% + b2 = 2 + 2(cosxcosy + sinxsiny) = a? + b?

= 2 + 2cos(x — y) = a? + b? =2+2{1—Zsin3-§(x-—y)}=az + b? =&4-4sln2%(x-y)=az+b2

= sin?3 (x~y) = % . gind (x - y) = £ 2VE— a7 = b7 (Showed)

4
03, tan® -+ tan (g + B) +tan (2 + a) ¢ tan 30 ¥ WYY e3Pt 37 | [BUET'16-17]

tanS+tan®  tan3Z4tan 6

IR tan 8 + tan (5 + 6) + tan (T + 6) = tan® + —dy—— 4 —dpr—

—t:n; tan 6 1-tln-—=— tan @

vittan® , —y3+tan@ _ v3+3tan 8+tan 6+v3 tan? 0=v3+3 tan 8 +tanB~vI tan? @
=tan0+ 1-v3tan 6 + 1+V3tan@ tan + (1~V3tan 8){1+y3 tan 8)
_ 8tan® _ tanB-3tan® 6+6tan® _ 3(3tanO-tan®B) _
=tan B + 1-3tan?@ 1-3tan2 @ =" I-stanzg ~ otan3b
e _ i-P o = cosf=P '14.
04. Wtans= [~—tan7,show that cosa = ;=—. [BUET’14-15]

. E — .-1_-_]:. E
HAYA: Given, tan 7 = f i tan (z)

1+ 8
Q9 _ 1-tan?(2 _ 1?}.1:“25 . 1=p~(1+p) tanzg
O = (2 145228 1an28 T 1 pi(1+p) tanz®
z i=-p’ 2 2

1-tan2? 5
2
cosf—p _ 1+tan?z 1-p=(1+p) tan’z __ cosf-p
SR, 1-pcosd a 1-tan2®  1—p4(1+p) tan;g  Cosa = T [Showed]
P-1+ tanzi
05. STUIYM ¥4 cotx + cot2x + cot3x = cotx cot2x cot3x. [BUET’14-15]
ARYIH: cotx + cot2x + cot3x = cotxcot 2xcot3x = cot2x + cotx = cot3x (cotxcot2x—1)
cot2x+cotx 1 _ . _ CotAcotB-1
B cotxcot2x-1 cot3x = cot(x+2x) = cot 3x [ (A T B) - cntﬂ+cntﬂ]
= tan 3x = =tan®3x =1 =>tan3x=i1=tan(i£)
tan 3x &
T nn T

s 3X = nm i; o X —?iﬁ,neﬁ
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06. ﬂﬁr9=% TV, T sin 36 +8in? 40 +8in? 50 +... ...+5in? 150 u¥ 7% vl 2| [BUET’13-14)

RPN & A = sin? 15° + 8in? 20°+sin? 25° +,.,,.... +8in? 75°
= (sin?15°+ cos? 15°)+ sin? 20°-+ cos? 20°) + (sin? 25°+ cos? 25°) + (sin? 30°+ cos? 30°)
+(sin? 35° + 082 35°) + (sin 40° + cos 40°) +sin’ 45° = 6.+ 1/ =

07, cos@= %[x +%] T cos 461 [RUET’12-13]

LLILICE Dﬁﬂenl(x+l) => 0820 =2c05° 6 -1 =2"l[xz+%+2)_l =l[x=+-%)
A "X A

| 1 1\’ 1 1 , 1 1
‘,m549=2x{5(x2+F)} -1 =2:<-Z[x‘+?+2j—l i cos49=-=2-(x"+;;)

08. T 9=% T, T COt .00t 30,0t 50....00000nc0r00rrer.COL 190 T T Fefir 7 [BUET’11-12)

WY cot 6. cot 36.cot 56, cot 76.cot 90.cot 116, cot 136.cot 156.cot 176.cot 190
= cot 8.cot 36.1.cot 76.cot 98.cot| T+ | E+3e). -1). t(E+79]. t(E+99] [-.-e=i]
co co 00(2 Jmt[z (=1).co ; co ; >3

=—cot 8.(—tan 6).cot 36,(~tan 36).cot 76.(~ tan 76).cot 96,(~tan96)
=—(cot 6. tan 8).(cot 30,tan 36).(cot 76.tan 76).(cot 96.tan 96)
==1.1.1L.1[" cotx.tanx =1] =-1

09. &wrraw @, tan20° tan40° tan80° = /3 [BUET’04-05, BUTex’11-12]

] 1 L]
AN el AAO ai A0 o _ \einR(® €08 20°sin80° ——sin 80°
T LHS — 2s1n 20° sin 40.: sin 80 _ (c0s 20" —cos 60°)sin 80 ~ 2
2¢c08 20° cos40° cos80°  (cos 20° + cos 60°) cos 80°

cos 20° cos 80° + % cos 80°

%(sinl{}{]“ +8in 60“)—%@180“ sin100° +§ —sin 80°

_ 2 _ 2sin10° cos90° ++/3 /2
%(culeO"‘ +¢0s 60°) +%cns 80°  cos100° + —;- + cos 80° 2¢0s90° cos10° +%

_0+4/3/2
P

0+~
2

10. A+B=n/4TTm @8 @, (14+tanA) (1+tanB)=2 [RUET’10-11]

=+/3 =R .HS (Sowed)

TR AF =(1+tanA) (1+tanB) =(1+tanA) {l+tan(%—A]}

-

T
tan——tan A
=(l+tanA) {14+ —2 = (Q+tana) AFE0A+I—tanA) o
l+tanE.tanA (I+tan A)
4 )




11. sin3A =7 [BUTex’10-11]
e 3sin A —4sin’ A
12, §in210° +cot225° =7 [BUTex’10-11]

IR 8in(180° +30°) + cot(180° +45°) = —gin 30° + cot 45° =% (Ans)

13, T A+B+C=n T e@eme (0, 8in2A +5in 2B +8in 2C = 45in Asin Bsin C [BUET’09-10]
i LHS. =sin2A +5in2B +8in2C =2sin(A + B)cos(A - B) +8in 2C
=2sin(n=~C)cos(A —-B) +sin 2C = 28in Ccos(A~B)+2sin Ccos C
=28in C[cos(A - B) +cos[n— (A - B)] = 2sin C [cos(A = B) = cos(A +B)]
=25inCx2sin Asin B=4sin AsinBsinC=RHS, (Proved)

14, mmﬁrwﬂmmﬁmw'mmmw|mﬂwﬁr@¢m
wieref® ¢ sin@+2c0s0 =1 [CUET?09-10]

TN 8in6+2co80=1 = (5sinB-1)> =4c0s8* 0 = 5in*6-25in0+1=4~45in’0
= 58in’6-2s8in0-3=0 = 55in20-55inO+3s5in6-3 =0

(sinB-1) (5sin0+3)=0 .. 5=90°, _-»,i:n"_Ta1 S TR G ST et ST T (Ans.)

15. ¥W o e B URIGRT @ SR TN GR cog 20 = 3508 2B =1 731 wrx e ¥, tan o = +/2 tanp

3—-cos2p
TR cos 20r = 3cos2p -1 . 1—cos 20, _ 4(1-cos 2P) [CUET?09-10]
3—cos2p l+cos2a 2(1+cos2p)
2 .2
251112:1 _p Sin B — tanza.=2tanz[3
2cos’ o cos’ 3

o tano=~/2 tanB [+ , B TG THCA, B —/2 tan 4 aRAIT T (Ans.)

—

16. W tanOtano = T, S YT 39 (T, (a—l:)c4:'.~s2l§3)(.z:1—bf:,qc:»s2cp)=az-—l::2

a+b

-b
tan’Btan’p==_> = (a—b)=(a+b)tan? Otan
a+b = tan an- o a+b (a )(E.+)an an“ ¢
L.H.S. =(ﬂ—bC0829) (El—bC{}SZ([J') . [BUTEX’08-09]
_(a—pxl=ten?®)( . 1-tan’e) _(a+atan®6—b+btan’0)(a+atan’@—b+bran’ o
1+tan’ @ 1+tan’@ 1+tan’ 6 1+tan’ @

TAYF: tanO tanep =

__;(a—b) +(a+b) tan’0| [(a—b) +(a+b) tan® @
- 1+tan” 6 1+tﬂnz(p

=<

" o 9 2 2
(a+b)tan” 0 (1+tan ¢®)| |(a+b)tan ¢ (1+tan” 6) (719 3]
1+tan®0 1+tan” @

a—-b
a+b

=(a+b)’ tan” Otan® ¢ =(:a.+i:1)2 X =(a+b)(a~b) =a’-b*=RHS. (Proved)



17. ABC figw (3t &% 37 @, asin (1} . B] b+ C)SM[A] [RUET07-08]

T S, — = 2RsinA  _ 25“‘%“‘“5%
b+c 2RsinB+2RsinC . B+C B-C
2sin COS 5
A A . A A
Sin — COS — Sin — COS —
- 2 2 -
A B—(n—A—
sm(E—-—Jcos[ (n A B)} cnsécns T _ é+]3
2 2 2 2 2 2
. A . A
sin — sin ——
- 2 - 2

COS

CH [é - Bﬂ - Sin[% : Bj ;8 sin[:g- + B] =(b+ c)sin[%] [Proved]

18, emM =g 2sin%=zsm11°15'=Jz-J2+JE. [BUTex’07-08,CUET?05-06]
. T T 71:
W:ZSHI—=J,'2——-—= (-—- —]:\/.— E=J—J' 2R
16 2.2sin T: \,2 1 cosg 2 ZEGSB 2—./2.2¢cos 5
=J2—J2[1+ms%) =1)2—-1‘2+2cns§ ='\f2-\/2+\5
0 0
e, (| = Ex280) 211280 =11015
16 16 =
.'.2sin%=25inll°15=\f2—w/2+x/5 (2iwifes)
19, g 3 (Sol™) : 4 cosx cos2x cos3x=1;0<x<m [KUET’06-07]
WAY: 4 cosX ¢082X cos3x =1 = 2¢0s2x (2c0s3x cosx) = 1 (i) @ (ii) T© 1%
_ 2n . —
= 2¢052x (cosdx + cos2x) =1 = 2co0s2x cosdx + 2cos“2x = 1 Whenn =0, x = E} n
= 2c0s2X cosdx + 2cos2x — 1 =0 83
=> 2c0s2x cos4x +cos4x=0 n=1 x=3“ 2T
’ 8 3
=> cos4x (2cos2x + 1) =0; cosdx =0 x=(2n+ 1)%—} ()nez 3
n=2,x=—
8
Again, cos2x = —l=cnsz—n :52x=2n*n:i£t- T |
2 3 n=3,x=? (Ans.)
.'.x=rm::l:§—-—>(ii)
2 _ 2
20. (a) ramamg SeeXtanx) —(see2x+tanx) o o ooy o [RUET?06-07]

sin 2x—sin x

(b) ABC f&g® (403 &9 99 @, a’ (sin’B — sin°C) + b’ (sin’C—sin®A) + ¢ (sin®A—sin’B) = 0



TAY: (a) (secx + tanx)® —(sec2x + tanx)* — 2(sin2x —sinx) =0

. 2 . 2
:>(1+5“”‘] —( : +5m) —2(sin2x —sinx) = 0

COS X COS2X COsX

1+ 2sinx +sin’x  ¢os® X + 2¢os X.Cos 2X.5in X

—~2sin2x+2smnx =0
COS X COS 2X.COS X

_. C0s2x +2cos 2x.sinx +sin” x.cos 2x — cos? x —cos 2x.5in 2x — 2sin 2X.c0s 2X,c0s X + 2sin X.cos 2X.COs X -0
| C0S 2X.COS X

= 008 2x + 2c0s 2X.5in X + sin” X.cos 2X — cos> X — cos 2X.5in 2X —sin 4x.cos X + sin 2x.cos 2x = 0
= C08 2X + 2¢0s 2x.5in X + sin® x.cos 2x —cos® x —sindx.cos x =0

=>cos’ x —sin’ x + 2sin x(cos” x ~sin’® x) +sin® x(cos’ x —sin? x) — cos? x — 2sin 2x.cos 2X.cos X = 0

=>1-2sin’ x + 2sinx —4sin’ x +sin® x - 2sin® x —1+sin? x — 4sin x(1 - sin? x)(1 - 2sin? x) = 0
= 1-2sin® x + 2sinx - 4sin’ x +sin® x - 2sin® x — 1 +sin® x —4sinx +12sin’ x —-8sin*x =0
= —8sin’ x —2sin* x +8sin’ x - 6sinx =0 = -2sinx(4sin‘ x +sin®x + 2sin?x +3) = 0
-25inx=0, /. x=nt Where,nez

or, 4sin*x +sin’ x + 2sin?x +3=0
2

But, 4sin’x +sin’ x +2sin®* x +3 =(4-—i-)sin“x+sinzx+sinzx(—;-sinx+1] +323
LX=Nm Nez

b? ¢ a? a? b’
b) LHS =g* ——— |+ b = - —— |+ 02| —— = =0
b) “[41{2 4R’J+ [4112 4R2J ) [4112 4R?

21, ABC <= gorari farger | efer % @, cot A cotB + cotB cotC + cotC cotA =1 | [BUET’05-06]

TR T 7 g ABC T e TA+B+C=n =2A+B=g-C

cot (A+B)=cot (n—¢c) => cotAcotB-1 _ —cotC

cotB+cotA
= cot A cot B + cot B cot C + cot A. cotC = 1. (Proved)
22. AABC &g cos A = sinB — cosC T (s @, Rrgw® s [BUET’04-05,05-06]

FRYH: cosA - sinB — cosC = cosA + cosC =sinB = cosA — cos (A + B) = sinB
.[2A+B] . B . B B .(2A+B B
= 28in SiIn—=28IN—COS— =>sin = CO8§ —
2 2 2 2 2

2

R T B B n© B T
i — |=sin| — —-— S A+—=——-" A+B=—
=>sm(A+2) sm[z 2] 2 =575 >

. AABC @ (Showed)

Alternate: cosA = sinB—cosC = cosA + cosC = sin B
A+C A—C . B B r B A~C . B B
- A¥C 052 =% = 25inBros2 = ¢ (---) At — sinZcos®
2 cOS o~ COS— sin = cos > 0s{>——]cos - SIHZCDSE
. B A~C . B B A—C B
= Sin—Cc0s— = sin—Cco0s— = C0S— = CoS—
2 2 2 2 2 2

~“A—C=B=>A=B+C
nA+B+C=n:2A=n:A=§
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23, (N (T, cot’ A=3cot A = cot IA (BUET*04-08]
3cot? A -1
Totgm: R.H.S = cotdA = cot (2A +A) = SOLACOt2A — 1
cot A +cot2A
2
cot A .c“t=,_“"‘"£ -1 cnt A-cotA—2cotA
m 2cot A _ 2 cot A cot A-3cotA = LH.S. (Showed)
EDtAﬂ-cutlA_l 2E|t_i§+gut A - 1 BCQt A-=]
2 cot A 2cot A
24, tan36° + tan9° + tan 36° tan9° Q¥ WK JTP IKUET’04-05]

0 0
WY tands5° =1 = tan (36° + 9%) = 1 = tan36° +tan9
1=tan36° tang"" -

=> tan36° + tan9° + tan36° tan9® = |

25. cotBeotC+cotCeotA+cotAcotB=1T", A, B um C ar g gowan [BUTex’04-05]
iy cotB cotC + cotC cotA + cotA cotB =1
= cotB ¢cotC + cotC cotA + cotA cotB = 1 =0 = cotC (cotB + cotA) + cotA cotB=1=0

cot AcotB -1

= cotC +————=0=cotC+cot(A+B)=0 t(A+B)=-cotC=cot(n—-C

cotC ot A oot B ( )=0=> cot (A + B) = - cotC = cot (n - C)
=>A+B=n-C ' A+B+C=n (Ans))

26. Twa=2buRA=3BTW, mﬁm crenaTeT ey 3w | [BUET’03-04]
b 2b b
smA sin B sin3B sinB

= 2sinB = sin3B = 2sinB = 3sinB - 4sin’B = 4sin’B = 1 = sinB = a ~.B=30° (Ans.)

2
. A=3B =90° C=180° - (A+B) = 60°(Ans.)

27. A8 ¥, o e A x® +x + 1, 2x + 1 @ x? — 1 T, s @l ww 120°1  [CUET?03-04)
TRIYI: ST S, e e Rl et gew|

QT JTET AR X~ + X +1 7 Retfire et A
x* =% +(2x +1)* = (x* + x +1)? x| 2 + 1
2(x* —1)(2x +1)
X =2x 1447 +HAx + 1= x* - x? —1-2%7 - 2x — 2x°
2x* =D (2x+1) X2+ x+1

IX — 2_2 3 i

Jxox max rl _@xAD0ox) _ 1 A=120° (Showed)
2xX-1)(2x+1) 202 -1)@2x+1) 2

Alternate: Putting x = 2 [Any valid value for whicha+b>c¢b+c>a;c+a>b
a=x’+x+1=442+1=7

S COSA =

b=2x+1=5

c=x’—-1=4-1=3

_ b?+c?-a® _ 25+9-49 15 _ 1, , o
“ COSA = 2bc 2x5%3 30 2 » =120

ALY f AR o Wrsw wiw.,,
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28, B (AT 010 B WO QAT REF T WA (O tan, = k tanf T, & W T, gin(a-ﬂ)=§-"_}gh19 |
+

L LILIUH Gwen, tano, = ktanf = —— sina. _ sinp _ sina cosp k [KUET’03'U4]
coso.  cosp  cosasinf

- incicosp-cosasinp _ k=1 (aryrm . corm
sinc. cosP+cosa sinff  k+1

=>:EEZ+E; ::_}_1 = sin (o p):%:—:sine [a+B=0] (Proved)

29, T sinx+siny=14M cosX+Cosy =0 TR &M T (T, x+y=17 [BUET’02-03]

TWYW: sinx+siny=1; 2Ein£2|'—zcos x;y =Ll

cosX+008y=0; 2cos %Xm ";V =0.........{ii)

Y 0 @O AT (i) Bre @

(i) @, cos X=

=Y c0=cos"; X2tV _F. =n (Proved
0 cnaz =g Xty m ( )

30. Wa=2,b=1++/3,C=60°zW, o= firgal® wurm a7 | [BUET?02-03]
a’+b?-¢? 1 4+143+2/3-¢2

TYE: cosC = = c0560° = — =
2ab 2 2x2x(1+43)

:>4+4-J§=16+4J_ 2¢° =2¢2=12 =c2=6 = c=/6

LcosB= StAID_6+44-1-23-3 o 6-2V3 . .
2ca 2 %6 %2 4./6
. A=180-(B+C) .. A=180-(75+60)=45° (Ans.)
31. Y« 99 ¢ cosO — cos76 = sing®., [BUTex’02-03]
FAYR: cos0 — cos70 = sin40 I, 25ind0 sin30- sin4d = 0 1, sind6 (2 sin3 6-1)=0

A, sin40=0 I, 40=nn = g= Pf (Ans.)

X
.. COS

w9, 25in30-1= 0 3, sin30 = %:51{1% 1, 30 = nn+(—1)”§ ngL(_])n % (Ans.)

32. a8 P70 e THET 9 cos 20 = 3:{]5232_131 A, &N 9 (7, tanct,=:|:\}2tan[3 (BUET’01-02]
—COS
l—tanZB
3 7——1
YL msza_:acc'szﬁ_l I tan> a _  I+tan“P
3-cos2B  I+tan’q 3_1—tan2|3
1+ tan’

_3-3tan’B-1-tan’p _2—4tan’p 1-2tan’p ﬁl—-tanza_l-manzﬁ
3+3tan’B-1+tan’p  2+4tan’p [+2tan’B  l+tan’a 1+ 2tan’p
2 2
2tan’0  4tan’P

[@re-Reafed] =>tan” o =2tan’ B =>tana =+V2tanp (Proved)

—
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33. TNINIT 8 cosx++/3sinx =2 [BUTex’01-02)

AR cos x++/35inx=/2 = cos x.cos — + sin x.sin — =m5% — GUS[x—EJ=msE
3 3 3 4
=>x-T, =2nn+Y, = x=2nm+l4+ X
K—A—- nit A 4 3
x=2mr+7—n qR =>x=211‘rc——T—[—+—TE= 2n1-c+£
12 4 12
1 ,A 1 ,B 1 ,C ¢ :
34, @ @ fager ABC 93 &+ (N8 (@, —cos E+Ems 5+—cns E:—EH IBUET’00-01
a C C
R L.H.S.=lmszé+lcnszg+lcg52£= 1 xs(s—a) N ] xs(s—b) +lx5(5—c)

a 2 b 2 ¢ 2 a be E ca C ab
_s(3s-a-b-c) s(3s—2s) _&°

=R.H.S (Proved)

abc abc abc
35. Mt IAC, 16 L, . L [BUET’00-01]
15 15 15 15
Y Let, ~2—E-=B
15
LHS = 16 cos® c0s20 cos40 cos70 = "ie' (25in 0.cos ) cos 20.cos 40cos 70
sin
= ,i(ZSin 20c0s20)cos40cos70 = _L(Z sin 46 cos 40) cos 76 = -Tl—(ZSin 86cos 70)
sin O sin© | sin O
= _L(sinISB +sinf) = —_1——(si112n+sin 0) =1=R.H.S. (Proved)
sin 0O sin 6
01. cosec(x —y) @7 W7 =67 [Ans: ¢] [KUET'18-19]
(a) cosx —cosy  (b) sinx — siny (c) tanx — tany (d) j:;:::;};_ () t::f;?;
02. k1% = Wew o7 5 sin(kB) = (101 + 9)sinB + (151 + 6)cosO [SUST'18-19]
®-1-3  ©OL-3 ©1,-3 @ -1 © 2.3

T (b); ewre il wwew T, 6 o areAt T ey «f g e

B=0m' 55111(1{_0) = 0+(151+6)C050 N ]= _;-,

e=§m,5stn(k§)=101+9+0=1u(—-§)+9=5
T sin(kg) =1; k=1 o vy sl frs

03. V3tan 60 —v3tan40 + tan 66 tan 46 + 1 = (0 7 T THKI TT- [KUET'17-18]
(a) 60° (b) 165° (c) 75° (d) 30° (e) 135°
T (c); V3(tan 60 — tan 46) = —(1 + tan 66 tan 48)

tan 68-tan40 _ -1 _ _ _m _5m ., _5m _
1+tancBtans®  v3 tan(60 — 46) = tan (“ 5) =20 = 6 0= 12 757
04. cos?A + cos?(A + m/3) + cos?(A — m/3) 9T AT @FD? [KUET'17-18]
(ﬂ)-z* (b)§+ 1 (c)%+ 5 (d)g (E)E

TAYA: (a); cos? A + cos? (A-i—g) + cos? (A—E),ﬂlﬁlf&wﬂ = Ewﬁmr*rrt =%



05. ABCTagrerafWa =3,b =33 4RA =30° WSE@B 8 C 9T I @FHG? [KUET'16-17]
(a) 45°,30° (b) 30°, 40“ (c) 20°,45° (d) 10°,70° (e) 30°,90°
b E | V3xsi
HAAY|: (No correct answer); A= oo = B=sin ‘( Tﬂ) = sin” (3 ialii ) 60°
+~ C=180° — (A + B) = 180° — (30° + 60°) = 90°
s[nx tanx !
06. smy =2 a3 any = V3 T, x @R y @ T @HAD? [KUET"'16-17]
@7z (b)3 % ©-3,—% (d)7 3 (e) —m,m
- (a): tanx _ sinx _ cosx COSX _ £ cos?x 2 2. 2
’ (ﬂ), tany =v3= siny o ﬁ(cnsy) = cosy - ﬁ cos?y T3 = 3 cos®x = 2 cos y
= 3-3sinx=2-2sin?y = 3sin’x - 2sin’y=1........ (i)

41, 22X = /2 = sin? x — 2 sin? Y =0 ... .. (i)

(i)'ﬁ(ll)wﬁiﬁmﬁ,x_:;! y=1

— -1 3 1- tﬂl!l2 0 v
07. © —gsm 3 A —— Lﬁ?‘*TF{W? . 5 [BUTex'16-17]
(8) %% () 55 (©) 5 (@)=

- 2
AT (b);sin9=% stang =3 o 1tan @ _ 7

4 14tan?@® 25

1 Vi .
08. T [BUTex'16-17]
(a) 4 OF (c) 0 (d)V3
T (a V3 _ c0s10°=v3sin10° _ 4(sin30° cos 109-c0s30°sin 10°%) _ 4s5in20° _
( )’ sin mﬂ c0s10°  sin10%cos10° 2s5in10° cos 10° " sin200 4
09. ABC f&gte a = 6cm, b = 8cm @32 ¢ = 10cm T cosB T TN TS7 [BUTex'16-17]
@3 OF 0 CF
WAY: (b); cosB = 2 +:=;hz = cos B ——
10, G AN Tprem SwIrad AR @ miﬁ@ﬁﬁ@ﬁqwawmmmwﬁwmq g farewits
CHATH TG [UPTEE CHRATLHN TS 0 T 7 [Ans: d] [SUST'16-17]
2 1 1 L 1
(@) (b) 5 (c)= @ (e)
A
AHIY: (d); A amGBc—-xGDch—-- %xBC:ixﬂCﬂABC
B D C
11, sin54° = 2(1 + v5) T cos 36° 47 T IS7 [Ans: a] [SUST'16-17]

(8)5(1 +V5) ()5 (1 -+5) ©);(V5-1) @;(-1-v5)  (@;(xV5+1)
IRYA: (2); sln 54° = sin(90° — 36°) = cos 36° = 2 (1 + V5)
12, <0 ARG firgrem = AEw 0 o AR T 8 0 § A ofRTIE fAgrer STeRE W TR

TSR YT TS (I ? [SUST'16-17]
(a) 42 (b) 25 (c) 45 (d) 2v3 (e) 3V5
| . .
A (b); e frgrem woRen, ©F rewd Taatd (A A
b
h —
a4, m sin(180°-2A) 2R
L2 b b loaab o 1. 4b
he— == =2R=sin2A=— ~ A=Zsin Ian »a = 2Rsin (zsin 1 ) = 2+/5
13. sincot™'tancos™1x =? [BUTex’15-16]
(a) x (b) (c) = (d) VI—%

& - - — n — — s
HAY1S: (a); sincot™ tancos™! x = sincot 1cnt(5—cus 1:{) =51n(g—cus 1:{) = coscos lx =x

T e R R P —p—



X K AT B S R PR [T ¢ ' 17

14,

18.

16,

17.

18.

19.

20.

21.

ABC flrger 2A = 75° (q 4B = 45° @A ¢: b =7 [BUTex"15-16)
(8) V5:v/7 (b) v2:v3 (o) V3:vZ (d) v3:+5
LS
; b__ ¢ _ sinC_ sinéo® = . h= 3

TGP (C); 4C = 180° = 45° - 75°= 60° w ——m —m = so = 2 -=-%-_ﬁ sob=+v3:4/2
T tana — tanf = p,cotf — cota = q, & — B = 6 T, T cot O OF WIH IT? [BUTex'15-16]
(@) -2 (b) 2 -2 OFLE (d):t—E
m - _ flne  gin = sinacos fi-ninpcosa _ lln[n'.-E = 08 Z.CON g

[c)' p = tan D.'B tan ﬁ = cora cora m% cos Q.CO8 ﬂﬂ) = cof o, cmr:l lln(u-m
- o S08P _ coic _ #ina.cos f-cosa.gin - Jin(a~

q = cotf — cota Wnf sinc sinaainp sina.sinp

141 cos(a-f) A 1,1
" p T q = sin(a-f) = cot{at — ) ; cotd = - o} .

T 0ol firgrem 920 Tem T 13 @ 5 g T w13 uwmmwﬁmﬂﬁwﬂnsec-i“ T,
woR it T =t @ o e o T TRy IKUET'IS 16]

()5sec™ 212 (b)3,sec™t 2 12 (3.c0s7 2,12 (@38t 12 (o) AR AW
A

TR (C),; =137 =52 = 12
B C
YIS, 6 = m:zsaw:"“s—3 = E;v = cus':‘%
T cos(A + B) sin(C + D) = cos(A - B) sin(C — D) ¥, I tan D €A TF (FHL? IKUET’15-16]

(a)tanAtanBtanC (b)cotAcotBcotC (c)sinAsinBsinC  (d)cosAcosBcosC (e) secAsecBsecC
FMYIR: (a); cos(A + B) sin(C + D) = cos(A — B) sin(C — D) = S2XA+B) _ sin(C-D)

cos(A-B) sin(C+D)
cus(ﬁ+ﬂ}+:ns(ﬂ B) slnfﬂ—n}+sin{c+n) cosAcosB sinCcosD
— —
cos(A+B)- t:ﬂs(A H) sln{ﬂ D)-sln(c+n) -sinAsinB =cosCsinD

=tanD=tanAtanBtanC

A+B+C= (2n+l)zmmnﬁtanc+tanCtanA+tanAtanB Y T (€ 9| [CUET"15-16]
V3 1 1
(a5 (b) % (©1 (d)3

FA: (C); A+ B+C=(2n+1)7 = tan(A + B + C) = tan{(2n + 1) ]

tan A+tan B4+tan C—-tan AXtan BXtanC 1
I (tanAtanBrtan BtanCitanCtanA) — o = 1—(tanAtanB+tanBtanC + tanCtanA) = 0

= tanAtanB+tanBtanC+tanCtanA =1

W sina + sinf = a 93 cosa + cosPp = b T, I cos(a — ) G IH 67 [CUET’14-15]
2, e 21 he . Z_h2_ 2_he

(a)a+:+2 (b)a+: 2 {c}a b%-2 (d)a :+2

HAAYH: (b); sina + sinf = a ~ sin? a + sin? B + 25111{15111[3 =a% ..o (0)

cosa + cosP = b ~ cos®a + cos?f + 2cosacosP = b? ... ......... (i)

(i) + (ii) = (sin® o + cos? B) + sin? B + cos? B + 2(cosacosP + sinasinp = a? + h?

2+h -2

= 2+ 2cos(a—B) = a® +b? ~ cos(a—B) =
A &7 G ST S cosAsin (A — E) 9T T aw A7 [CUET?14-15]
(a) = (b) 5 = () ; = (d) None of them

_1 - A 1
W‘tﬁ (b); sin (A - —) COsA = {ZCQSAsm (A - —)} = E{ (2!& — -} —sin (ﬁ)] = >sin (ZA ~ E) -
For maximum value, sm( A-— E) =142A-2=Z.2A=
ABC f&gteid ¢%a a* + b* + c* = 2¢2(a? + b?) ‘m cosC &7 rrrq TI- [CUET’14-15]
(@) = (b) £ OF3 (d) None of them

HAYE: (b); a* + b* + ¢* = 21:2(3 + b?)
= (@®)* + (b2) + (—c?)? + 2a%(—c?) + 2b%(~c?) + 2a%b? = 2a2h?

Z2eh2_.2
= (a% 4+ b? — c2)? = 2a%h? = a? + b% — c? = +/2ab = 2 +;;b“ =+

sHcosC =+

2
V2




22. tan20 tan6 =1 F{Ta0T 0 9T T Z3- [BUET’13-14]

(2) nn+g (b) nn—% () 2nn+g (@ 2nn—=

TAYR: (2) ; tanB=y=> Y y=1; 2y°=1-y* -3y

1-v*

1
=] v=+—
N
|

. tan® =% ¥ O=nnt g But, first option is the first choice.

23. 99 faerem &4t |deq A(5,12), B(-12, 5)«ax=r C(-7,17) &=, LACB FITHE TH ¥3-

T m n T -
— b) — — d) — BUET’13-14
Ok ) % OF: @ % | |
2 2 2
A (c); AB=c=13J2;BC=a=13;AC=b=13 - cos C== +21 —°® 0. £C=ZACB= -;E
a
24. (atb+c) (b+c—a)=3bc T sin A-931 TF LI [CUET’13-14]
I 1 V3
a)— b) — C) — d) None of these
@ ® 7 © @
wtgi(c); (b+c+a)b+c—a)=3bc =(b+c) —a’=3bc =b’+c’ —a’ =bc
2 2 2
S+e-a 1o sAa== ::>sinA=£
2bc 2 2 2
0
cos@—b tan>
25. cos@=2 TE —2 3 T (DY - [KUET’13-14]
a—bcosg tan 2 '
2
i | +b +b
(a) a+b5111(p (b) \/a-kbci:m(p ©) a+b (d) Ja . ©) (a )2
b—asin@ a—bsing a—b b a—b
T (C); cosl-}:ammp_b
a—bcos@
i —tan? >
a 2 1
—tan’~  l+tan®> a—atan’ 2 _b-btan® > (a—b)—tan® 2(a+b)
2. 2 _ 2 2 _ 2
L+ tan? 2 I—tan??  a+atan®?—b+btan?>  (a—b)+tan® 2(a+b)
2 a—b 2 2 2 2
1+tanEE
2
1+ng+1_taﬂ:_g (a—b)+tan 2 (a+b)+ (a—b)-tan” L (a-+)
= = £ &'
1+tanzg—-1+tanig (a—b)+tan2§(a+b)—(a—b)+tan2%(a-f—.b)
tar12E 'taﬂg '
2 2(a—b) o, 2_a+b 5 Ja+b

2tan® — 2tan2%(a+b) tanzg a=b  p® Va-b

8b @



26. I A+B+C=m8 cos A+cosB=sinCZ S B @ ¥ M- IKUET?13-14]
(a) /3 (b) /6 (c) n/4 (d) n/2 (e) 2w/3
: A+B A-B . C C
T (d); A+B+C=mn, cosA+cosB=sinC =>2cos[ > )cns[ > )=Zsm5m55
n C A-B . C C . C A-B . C C
= 2¢08| ——— [cos =2sIn—Ccos— =—> 28in—cos = 281N —Ccos —
2 2 2 2 2 2 2 2 2
B_
= COs A}=cos-g ~B=A+C="
2 2 2
27, 3ft 3sec’ 0+8=10sec’ O, SR tanO 9T W T3- [BUET’12-13]
1 1 1
a) +— b) 1 C) £—,+I d) +— %1
(a) 7 (b) (c) 5 (d) 7
waiy: 3sec’ 0+8=10sec’0
5 " o y sec’0=2 =>1+tan’0=2 = tan O = +1
=3x"+8-10x=0 [ x =sec” 0 4]
seczﬁ—i =>l+tan29—i=>tanﬁ—:ti
_ . _10+4100-96 1042 _ 4 3 3 NZ]
6 6 3 |
28. tanx+tan2x +tan3x =tanx tan 2x tan 3x ANTNT X 9T NT TE- [BUET?12-13]
nn nw nmw nw
s b) == i d) =2
@) 2 ® 2 © = OF
THYE: tan X +tan2x +tan3x =tanx tan2x tan3x = tanx +tan 2x =—tan3x(l —tan x tan 2x)
tan x + tan 2x . nm

=—tan3X = tan3x =—tan3x = 2tan3x =0 =>tan3x =0 =3x=nT => X = —
I-tanxtan2x _

Shortcut: Use Calculator

29. I sinO + cosecH =2 T, ¥ sin" O + cos ec”O €T T ZEA— [Ans: ¢] [KUET’12-13]
(a) 1 (b) —1 (c)2 (d)-2 (e) 3
TYH: sinB+cosec8=2 351119-1-#9—2 = sin’0+1=2sin0 = sin’6+1—2sinO=0
sin

:.‘>(Sil‘19—1)2 =0 =sinf6—-1=0 ..sinB=1
1

Now, sin” 0+cosec™® =sin"6+—— =(1)" + =1+1 =2
sin" 6 "
30. WM sm[zcosu) ms[gsma)w,m oL A9F NIF TEAl— [Ans: d] [KUET’12-13]

T T T T 37 T T T
a)0,— —,= C) —,— d) 0,—= €) ——,—
()4 ()‘42 ()2‘4 ()2 (©)-22
Wﬂ:sin( msu] ( smu)ﬁsm( msu)=sin(£i£sinu]:::-Ecosu:EiEsma

2 2 2 2 2 2

=>cosa=1%sina = cosatsina=1=> cos’ o +sin’ o+ 2sinc.cos o =1 = 1+sin2a =1
. T
= sm2o0=0 = 2a=nr =}>{L‘L=ﬂ5

n=0%, a=0; n=13F, a =-§ So= U,g [Shortcut: Use calculator.]



31. W tana—tanP=p,cotP—coto=q80 =0 —PIA, O cot O 97 I ZAI— [KUET’12-13]
1 1 1 1 1 1

(ﬂ)—-—— (b) —_—— — (C)-——l--- (d) ]_—B (‘E)l-{-E

P q q p P q q q
ANy tano —tanf=p = z =p ﬁmtﬁ_mtu=p:;> 1 =p:>cotucntﬁ=ﬂ
cota. cotf coto.cotB cot o.cot 3 p

41
B)zcotﬁmtﬂ+1 p q+p _1 1

cot 6 = cot(o —

— —

cotp—cota q pq P q
32. I A+B+C=n 9@ cot Beot C+cot Ceot A +cot Acot B &% ¥IN (F? [Ans: ¢][RUET’12-13]
(a) m/2 (b) =/ 4 (c) 1/4 (d) 1/2 () 1

REILICH cotC=cnt{n-—(A+B)} o, cntC=-—cut(A+B) or, th=—mtAmtB_1
cotA+cotB
or, cot Acotc+cotccotB=—cot AcotB+1 or, cot AcotB+cotBcotC+cot Ccot A =1
33. sin?18° +sin?36° +sin? 54° +sin? 72° = ww? [Ans: d] [BUTex’12-13]

(a) -2 (b) 2 (c) o (d) 2

waiyi: sin®18° +sin”36° +sin® 54° +sin? 72°

=sin’ 18° +sin® 36° +[sin(90° — 36°)] +[sin(90° —18°)’

=sin”18° +sin* 36° + cos’ 36° +cos” 18° = (sin?18° +cos’ 18°) + (sin® 36° +cos> 36°) =1+1 =2

34, cosec 0 a7 st 52 [Ans: ¢] [BUTex’12-13]
(a) cosecO (b) secantf (c) cosecantd (d) coversed cosecOd
35. secO= %m‘r cot O 99 T F©? [Ans: b] [BUTex’12-13]
5 12 13 25
@) > () 2 OF @2
AqYI: 1=v.e«:9=E =>sec’ 0= a7 _:.=-1+’t:an?E}=~1~§'E =tan’ 0= 2 ..::cm"‘e=ﬁ :.cﬂt9=iE
12 144 144 144 25 S
36. ABCfigm /B =55, ZC=80°, a =202 cm 2 fargefox +RifERe Jua amé 38 cm 22
[SUST’08-09,12-13]
(a) 10 (b)10v/2 (c) 20 (d) 202 ©) 152
TE: /B=55°, ZC=80° . ZA=45° @¥,—2 __2R * R = —> = 20cm
sin A ‘ 2smA
37. o fagrem e 2x + 3, x° +3x+3 4R x* +2X 20, 3280 @B 33- [BUET’11-12]
(a) 90° (b) 120° (c) 60° (d) 180°
WY a=2x+3,b=x"+3x+3; c=x"+2x .. 307 @IS =1 B
b? =a? +¢® —2ac cosB = cos B — a’+c*—b? _ (2x+3)" + (x* +2x)* —(x* +3x+3)° 1
Jac 2(2% +3) (x +2x) 2

[X=] @ a=5,b=7,¢c=3 Toq c{}sB:—% ¥ ST Shortcut 9 w41 TiY]

msB:—% = B=120°

| sffas > vy



o
38. W cotd =2 =W, ©tF 10sin20-6tan20 9T T T2- IBUET’11-12]
(a) 1 (b) 3 (c) 2 (d)0
TNYN: cotf=2 = tan9=% :>9=tan“%=26.565
Calculator @ 0 &% 3H IFH #1Z, 10sin20—6tan20~0
39. T tanB= - @ cos® WG, wrg SNOHCOS(O) o [BUET’11-12]
12 sec(—0) + tan 0
34 34 30 35
a) — b) — c) — d) —
()39 ()40 ()39 ()50
AYA: tan9=%; msﬁ=%;sin9=% [0 AT 3 TSIt SRfFe]
| 5 +12 w
_ sin@-}-cus(—ﬂ):sin{]ﬂ:ﬂsﬁ_lg, 13 —17x12-34 {x@ 5
" seo(~6)+tan® secO+tan® 135 13 18 39
12 12 12
40. I A+B+C=g 9k sinB.sinC=-sin A T, S cot A + cot B+ cot C &7 I @4G?
(a) | (b) —1 (c) 0 (d) 2 (e) -2
AEHE: cot A+cotB+cotC=cot A+ C?SB+C?SC =mtA+SmC'CO:SB+?MB'mSC
smB sinC sinB.sinC
: C sin(E—AJ
=cutA+Sm(B_+ )=cntA+ : =cotA—cotA=0 [KUET’11-12]
—smn A —sin A
41. I cosx+cosy=a OR sinX+siny=b =, O cos(X +y) 9T T @G?
a—b a’?-b? 227 —b? a’ + 2b> a’® +3b?
a C d e
®) a+b (b) a’ +b? (©) a’+b® (@) a” — b’ (©) a® —2b°
TH: a® =cos” x +cos” y+2cosx.cosy ; b2 =sin® x +sin® y + 2sin x.sin y
.a® —b? =cos2x +cos 2y +2cos(x +y) ; a2 +b> =2+2cos(x—v) [KUET’11-12,10-11]
49, a’ —b* = 2cos(x + y).cos(x — ¥) + 2 cos(X + y)
2 1.2
= ces(x+y){2ms(x-y)+2} =cos(x+y)x(a’+b®) . cos(x+y)= az +:1
_ a
42. IW A+B=f"23 2, O cos” A —cos’ B @@ W Fw7 [KUET’11-12]
(a) sin(A —B) (b) sin(B—A) (¢) cos(B—A) (d) —cos(B—A) (e)!l
TiR: cos” A —cos’ B=sin’ B-sin® A =sin(B+A).(sinB—A)
—1.sin(B ~ A)['.' (A+B)= g] =sin(B—A)
43. sin’ x +sin’ (120° +x) +5sin>(240° +x) =7 [RUET’11-12]
(a) =3sin3x - (b) —%sinSx (c) %sinh (d) —%sin?;x (e) —%sin3x

wigE: (d); x =30° 1, sin’ 30° +sin®150° +sin® 270° ='—%sm(3x30°)




44, <o fargrem (ﬁ +1)
(a) % 7 (b) 2 (c) %(ﬁ +1) (d) None of these

45,

46.

47,

48.

49,

50.

T: (); R sine o s, 2B _(3+D) :ABz(ﬁﬂ)sinﬁlS“

cm o4 PR g sy 5 @i 30° 8 45° | Rrgwa o Tvey [CUET’11-12]

A

sin45° sin105° sin105°
T, AB=2 (SIFRTI69 A4 TR)
1

;. Toge aF crage =%|AB'>< Béi =5><AB.BC$1'1130°

] 1 1
=—x2x(\3+D)x===(/3 +]
> ( )r»f2 2( )

sinZ(3/100) + cos 2(3/100) = ?

(a) 0.06 (b) 0.018 (¢) 1.00 (d) o
(a+b+c) (b+c—a)=3bc = A werm = fefr =7 |

(a) 30° (b) 0° (c) 60° (d) 45°

105°

30°_ 45
(Y3+1)

[Ans: ¢] [SUST’11-12)
(e) 0.3
[BUET’10-11]

TE: (a+b+c)(b+c—a)=3bc = (b+c)>-a? =3bc = b2 +c2—a? = ho

b2+c2—_a? 1
= — -2 L A=60°
2bc 2

w cot Acot B+cot Beot C+cotCceotA=1 T, 9T A+B+C QI IS?  [Ans:b] [KUET’I_U-II]

@ = (b) = © 37“ (d) 2

c0s 27" —cos 63° _
c0s27° +¢c0s63°

(a) sin18° (b) tan18° (¢) cos18° (d) tan15°
T4 (b); Use Calculator.

A—-B=7n/4T, (1+tan A)(1-tanB) =2

(a) 2 (b) -2 (c) V2 (d) -2
T (a); A ¢ B 97 920 NN 403 SR B A9 o

squJ-I-;—sinZH:mcnse tﬂ{sinﬂ—%sin%:ncnsﬂ A m2—n2 =9

(a) 4mn (b) 4,/(mn) (¢) 1/mn (d) 1/v/mn
HAYH: (b); sin 6 +%sin 28 = m cos B

= sin0 +sinBcos®=mcosO ~tanO+sin6=m.. .. . (i)

sin © —%sin 260 =ncos8 -~ tan6 —sinB =n......... (ii)

m? —n% = 4tan0sin0 = 4vVtanZ Bsin2 § = 4,/sin? @ (sec2 0 — 1)
= 4v/tan? 0 — sin2 6 = 4/mn

n
(e) —2—
IRUET’10-11]
(e) cotl5°

[Ans: a] [SUST’10-11]

(SUST’10-11]



