Y- 0p : I PA

[Written]
5x43
01. lim (1+ 7x) = UERCREC TR T [BUET'18-19]
Sx+43 3
ATYIA: }{1_1;% (1+7x) x = }l{i_{% (14 7x)° - (1 + 7x)x
1 1 -21
=1lim (1+ 7% = [lim (1+ 7%)7| = e (Ans.)
x—0 7Xx—0
2t .2t dy :

02. tany = 1oz ARsinx = —— 7T, = a7 i fFfr o | |BUET'18-19]

S y = tan™! —— = 2tan~1t

1—t2

— cin=1_2t _ -1y _ ., . 4y _ dy
sin 1+t2—2tan t=y ~ dx—dy—l(Ans,)

03. I8 @, VX + [y = a TR @ QI =i Tl o G2 (AT TS TR @i 9 9 |

: —an—4 LW W y | '18-
W—&+ﬁ-a=ﬁzﬁ+zﬁdx—ﬂ—.«dx— . [BUET'18-19]

G, 1) Frms =t = (y —yn) = — [2.(x—xy)

X e (7 ¥, y = 0

A ' ;
Y = \Jx—;‘-(x —X1) D JX1V1 =X — X3 DX = X1 + /X171 e o (i)
HIHTONT, y TFCT (RA I, X = 0 qRY = y; + X1Vq o oo ...'(ii)
_ 2
D+30)= x+y=%x; +y; +2./%,y;, = (\/}:—1+ JV1) = a? T 93l <3 (Showed)
04. T Ffrsm: Lim — [RUET'18-19]
¥—(0— COSecx
Y Lim ——— = Lim sinxInx = Lim 22 xInx = 1 X Limx X Lim Inx
X=0— Cosecx x—=0" x=0- X X=0" x—0~
G2, qu_x = ) 8 x 97 @I WIGT T &% In x ool | [ HL_[}%;_ B A et FfG @R T0E |

®i2 Lim —2% wesifie 73 1]

x—={— cosecx
05. y=4eX+9e™* qq oI @@ 37| | [BUTEX'18-19]
v = dpX ~X.y. = ApX _ Qp=X.y. — -X 3 3
TN y = 4e” + ey, = 4e* — 9e7*;y, = 4e* + Ge x=ln~3-!:cvr,y2=4e1"5+93'1“z
y1 = 0, 4e¥ — 9e7* = () = 4eX = QX 2

>e““=-ef=-=3x=In-=
4 2 % 2

3 3
5 TR, yy = 4e™2 4+ 9¢ 07 = 4 X ~+9X:=6+6=12[Ans.]

x 1
1—;)—(1—1:}4+1

1
06. 9y 29 lim “(

lim = [BUTEX'18-19]
1 1 1 1 2

_ ln(l—E)—(l—x)3+1 04 _ 1. T__%(_E)_Z (1-x) 4(-1) 0.+ .

HAATYIA: il_lg = [E] = LE.I% o [E][ L Hospital]
7

D (- Dm0 Fenen B

— Jim — %) L/ Hospital] = —1-44~ _ 1 (Ans.)
x—0 2 2 16 '



ONE e

dy

. .
07. y=(x+\/1+x2)mw@ﬂﬁw c’:r,(1+x2)——+x§%—-m2y=Orwsﬁﬂx=0ﬁ‘irw:—K—ftﬂﬂ

08.

09.

10.

dx?

T A | | [BUET'17-18]
TAY: (T A, y = (x + VI +x2)

dy__m-(:-;+v’1+x2}m{1 . 2X }
dx (x+V1+x?) " 2V1+x2

dy _ ' (x+V1Fx2) " {x-r- 1+x2
dx (x+V1+x2) | Vi4x2
= V1 + x2 -g—i= m- (x+VI+x2) ......%)

= (1 + x32) - G—DZ = m?y? [af 3]

2y, % Ay | dy\* Lo L dy
= (1 4+ x4) de dx2+ dx) 2X = m* - 2y dx[xaﬁwmml

2
> A+x) T +x-Lomy=0.. . (i) [ 2 wrat Sowores ot wca]

(1) T (F X 97 AT WA 7 AT,

3 2
(1+x2) T+ ox 4y LY Ay ody o

(1ii) TR ¥R T 9B 417,

3 3
(1+0)-j—x§+m2><2><0+0><m2+m-m3><m=0 =>jTE§=m3~m (Ans.)

2
X" —cosx

. e
lim ——
X=() *

UERCREUH T [BUET'17-18)
xz

le
TAGA: lim ———> = [im & 2:;’5‘“” [g-w, L’ Hospital Rule]

x=0 X2 X—0
T x¢ 2X  sinx] .. x2 414 sinx 4 1.41].. ;0 SinX
Sl ST =l e im0y 2 ey
=1+>=2(Ans) |
e¥ = x*7Y o dy /dx frefr 357 | [RUET'17-18]
TN ¥ = x*7V = ylne = (x — y)Inx = y = xInx — ylnx
Jdy 1 o1 dy i‘i_lﬂnx—x_'_ y
B S Inx Y3 Inx. dx ~dx  14lnx 1 x(1+Inx) (Ans.)

. V2

TR R T3 Lim X2 [RUET'17-18]
X—oo 3X—6
(l)z+z Vit+2n?

FY: Lim Y — = Lim - [t:‘ﬁl,h=i-'-x= yX = 0T h - (0]

= | =

h—=0 E.H—ﬁ h=-0 —




11. I ~Te T (O T WEEN S = t3 i+ t2 =@, t = 1 7. TN TR @ 6 P WAF (I fadfar
9 | [RUET'17-18]

ﬂ

g S = 31 + t%; ﬁ=d—f=3tz'{+2ti“

d.
a‘=%‘ti=6t‘i‘+2'j‘;t=1m v=31+25:3=6i+2]

_ -1 18+2X2 _ -1 22 — o
TSI (I cos (qu+zz_qﬁz+zz) = COS (Jﬁ.z Jﬁ) 15.25° (Ans. )

f(x+3h)-1(x)
3h

12.  f(x) = sin3x T Lt a3 N W 11 [BUET'16-17]

h
C x+3h)—F(%) sin 3(x+3h)—sln 3x sin{3x+9h)-sin 3x 2 cos=- sinZ!
AN Lt = Lt = Lt = Lt

) h=0 3h h—0 3h h—0 3h h=0 3h

. 9h &x+9h
3 sin—cos =

6x+0
= Lt i — = 3.1.cos— = 3 cos 3x

3. Wiy=fx) qRx=1T RN @, L =24Y 422 [BUET'16-17]

T dx? dz? dz
1 1 d d
YA x=-=1=—= —= == —72
7 z2  dx dx
df dy dz d d2f d 7/d dy d d?y dz dy dz
ay, L= Zo 22 s 2l (X)L S = -2 27 &

— — . — —_— — 7 - ——
"dx dz dx dz  dx? dx \dz dz dx dz? dx dz dx
d2f 4 d%y

o—=zt—= 4 273 % (showed)

dxZ dz?
14, 9 YOS @I Wy G et R Fiffrer e i) Flretss sree 32a e TH (e
@, Fiffrona Tré @eTEs Sfe APitda sde [BUET'16-17]
A

gia G r @32 OO h |

_AB _DE _ DE h_DE , no_h.
Q34, AABC @ ADEC A1+ to = —=——— = 2= — . DE=_(r—x)

BT TeFoE CFaee A = 2mx - DE = an-%(r—x) = 27txh —
4mth 2¥ r

ARINTA, L =0=2mh—Tx=021-=0%=1 .x=]

r

2mhx?

s, LA = 3 g L x = £ o Pifereiten weres 3707 A
dx r 2 |
15. @B 98 Tl T x(t) = L2 | @ TN IEA @ '8 AR A F1w, ©f ey w1 78H3 AW, @ 8 T

2

HLATIN A e e Ay 591 [RUET’15-16]
T () = 2 s v(r) =2(3 - 4)
Now, x(©) = [v(®)] =52 = £2(3 - 4)
= 3t—2t2 =3 — 4t; (+) R W, 3t — 2t2 = —3 + 4t (- @)
= 2t2-7t4+3=0 =22 +t—3=0=t=1,—> (- aRAcar( 7]
=t =3, (Ans)) »t=1(Ans.)
Att=3, x(3) =2 =-2;v(3)=7(3-43) =~
— _1, —_1
t=1, x(1) = 2.1, v(l) = >
1. 1y _3B-1) 1
=3 x()==;

v(z)=3(-43)=;

So, the time at when, x(t), v(t) and t are equal is t = -:— (Ans.)

[ io oo e T oroer... S T



I

6. . x* + 2ax + y? = 0 IFTRE BT P ~vpifas et
Wﬁ.xz+23x+y =[}=}2x+23+2y§=0 =y

X W%"H?’HWW-—'—Da———=

X+a

0=2y=0

._=_ _J.F=
dx (J{‘f*ﬂ):-"dx

7 @A =Pz x o B Ay

X+a

y

[RUET’15-16]

“X°+2ax=0=x=0,-2a ~ Rz (0, 0) @Rz (—2a, 0) (Ans. )

17. Smfafraq: Lp 2asxshsx [RUET’15-16]
x—0 x3
t —si 0 , % sx)—
AYA: [im — :msx ;[-— Furm] = |im 358 sX)=s(cos 5x) ; [L'hospital law]
X=0 X 0 x=0 Ix2
2 2 2
— lim S (2 sec? sxtan sx)+s2 sin sx :[E'_ Fﬂrrn]
X=0 6x
s?(2s sec*sx + 4s sec? sxtan? sx + scos sX) _ s%(2s+s) _ §?
= lim ={ =
x—{% 6 6 2 (Ans.)
i - t 2sin23X
Alternate: 1t tan sx~sin sx ~ 1 &n sx(1-cos sx) — It (tansx)2sin 2
X—0 x3 X—0 x3 X—0 x3
It tansx : 2 2 2 3
=(&7—)><5(lt (ST.-:K) )xs——lxsxixs—=?’—
SX x=0\ —= 2
18,y = VxalIeF (x,y) Reqfon s R 3 ar (4,0) faga fRrsBe [RUET’15-16]
TR y = VX
(,y) S, (4,0) GI7AG D = V@ -2 +y2 = V(4 =x)2 +x
; d__D=1 1 _ u _ _—B42x+1
Tdx 2 "JE—x)+x (2(4' XJ( 1) t1) = 2J(4-%)24+x 2 (4—x)2+x

_ - s &
W{Tﬁﬁ[w@ﬁ]-— 0=22x-7= U=}x—2

a3, 52 = T+ @ = N2 (=1) (-0 +9F. 204 - x)(=1) 4 1)
= m 2(x- ?}((4 x)° +x)” z(Zx-—?)
.":{=?-?1ﬁ‘lm d2D=2’fﬁ

2 T dx2

TRy = (x+VIT3D)" + (x + vVIFRE) "
sy =mx+VI+x2)  x (1
=ﬁ%(x+mm—£m(x+m_m

= (1 +x2)y? = m? {(x+m)“‘-(x+m"“}“’

X

= (1 +x%)y? = m? [{(Jf.'+~.fl+::c2 )m+(x+v‘1+x3)

= (1 +x9yi = m?(y? - 4) > (1 +x7)2y,y, + 2xy? = m? -

7
15> 09T, x = 97wy Ry S

19. Ify=(x++V1+x2)m + (x+ V1 + x2)™™ find the value of (1 + x

+ )~ m(x + VIF %)

7

ﬁtﬂﬂﬁ’ﬁ, (%, E) (Ans.)

2)yz + Xy, — m?y. [BUET’14-15]

-m-1

; [35f =)

F o]

2yy; = (1 + x"’)yz + Xy, —m?y = 0 (Ans.)

R

[@—b)’=(a+hb)? - 4ab]



20. 1ﬁ1%m(1oouﬂwm.ﬁ.)wwwﬁmwwﬁwmﬁﬁmw|w

THS! @ APE Regwer e Fors o crwwe (4B BF o ©f todh w4 71832 [BUET’06-07,14-15]
P 1
Tgi: 4, P Swer h B, g3 e r o, s arh=1=>h= —
r
ffererce cva, A=2TEI‘2+2RI'h=ZTEI'(I'+11)=2EI'[I'-I-1—2-]=2TH‘2+E
T I
dA 2 d*A 4
—=4mur—-— . —=4n+—
dr I'z dI'z r3
A Y 2L, 4?1?—%:{) = 4m —2mh =0 = 4o -2 =0
'a
Lot x2r=1= 2w =1 —=2r-h=0
N ‘ZL =0.542 dm=542cm 9 h=2r= 10.84cm — g
(A
21. T oS k 9F a¥ 430 I W T2 T Trale P x = 0 fqre wfkftey <9031 coli St @ifeTs!
tan kx
Ww.f@;):{ y ¢ X0 - [BUET’14-13]
3x +2k2, X=0

tan kx

. —_— <0
ANY: Given, f(x) = [ x ' X
. 3x 4+ 2k2, X=0

: ~lim  tnkx _ lim  tankx _
I1stpart: LLH.L = o0 x —x— 0 kx Xxk=Kk
li

R.H.L= x“_"} o+ (3% + 2k?) = 2k} Again, f(0) = 3 % 0 + 2k2 = 0 + 2k? = 2k?

For continuity of f{(x)atx =0, 2k* =k .~k= D,% : So, k= % As k is nonzero.

( tang-, 0
—= X
2nd part: ifk = %; f(x) =4 X

‘ 1
IL~h3}-['|"2-1.3«1 =0

Now, j:n_l} ﬂ_t—ﬂgix§= %; Fi 0+ (3x+%) =% and, f(0) =§
i_"i o, ) = 31;]1 o+ 00 = ().
~ So,f(x) is continuous atx = 0 whenk = %

2o, M L AR G [BUET’14-15)
- 2“_1 0 I;{_f_z:) [%fnrm] = Tn_} 0 gi:} = I:IL 0 {2e#*(1 —x)} = 2 (Ans.)

23. (cos x)Y =(sin y)" = %i—’ a7 1 g a9 | |IBUET’13-14]
AAIYIE: (cusx)y =(siny)'; yIn cos x=x In siny
S y;Incosx +y 1 (—SiﬂK)=X ,1 cosy.y;+In siny

COS X 311 Y

yl(lncosx-x coty) =In siny+y tanx

_Insiny+ytanx dy _ Insiny+ytanx
" lncosx—xcoty  dx Incosx—xcoty

' u yl




24. If, y =acos In (x) + b sin (In x), then prove, X'y, +Xxy, +y=0 [BUTex’06-07, CUET'13-14]
. 1 .
YR Y, =—asmh1x.——+bcosh1x.—1— = Xy, =-asinlnx+bcoslnx
X X
ﬁxy2+y!=—ﬂm8hlx.l—bsinlnx.l =x’y, +xy, =—y =xy,+xy,+y=0 (Proved)
X X
-1 ].'l‘}‘i2 ‘—1 dy | 2
25. AW y=tan T, O ™ G TN @@ FT [CUET’13-14]
X X
2 —
o y = tan™ V1+x* -1
X

let, x=tan® ..0=tan'x

_l\/1+tmz9-—1"tﬂ]‘1_‘lsme_1—tﬂnhlIHCDSG
tan© tan© sin ©
0 1 dy 11 L1

i -1
SYER TR X dx 2 1+x? [AnSE'H:{E

26. x(12 — 2x)? @7 3TN 8 THoW W 37 | [RUET?12-13]
e: Let, £(x)=x(12-2x)" =x(4x> —48x +144) =4x> —48x? +144x
f'(x) =12x*> -96x +144 ; f"(x)=24x—96
for minimum & maximum value
f'(x) =12x* -96x +144=0 .. x=6,2

Sy =tan

= tan™ tElIlE=E
2 2

f" (2) =-48 < 0; maximum value will be obtained. " maximum value f(2) = 128
" (6) =48 > 0; minimum value obtained. . minimum value f(6) =0
27. TS @, f{x)=x"" T AN JWA AW x =e. A | [BUET?12-13]
1
TyE: f(x)=x*
o _
1 t| — i 1 &
dx x dx dx\x/|| dx u | X~ X

_df s [1 _mx]ﬂg[_ 2 _x~2xlnx} A [1 _mx}ﬂi[_ 2 1-2Inx
dx x?  x? x° x* dx x> X x x’

| | L
-1 LA L
EFAE, TR ' '(x) =0 .'.x“l:xz —l?;]=0 => XX 2[1—1'_r1:«:]=l£}| ST XK 2=Gﬁ

e, 1-Inx=0 = Ihx=1=Ine
=>x=¢ dR {"'(X)9 x=¢ T [WLWI A5Fr® A%Bre /n foe @t AR | )

v T



28.

29,

30.

31.

weTe T o e +x° [RUET’12-13,08-09]

d 2 2 d 2 2 2 2
Y E(ﬂ“ +x7 ) =Ex~(e" )+%(x" ) =2xe* +x* (2xInx+x)
Let, y,=¢* =Iny,=x :>-—l-£1i 2% ::>"-1:’r—23~;.v:.3"‘1

y, dx

x? 2 1 dy dy x?

y,=x" =hy,=x"Inx ::»y .dx—lenx+x = —==x" (2xInXx + X)
2
Lt 2(b- Jb2+x )
Sharg T e L8 2010 [RUET’12-13]
X
22 2 12 2 _

Y Ltg(b Jt; +K)=Lt Ab b -x) =2 .

x50 X 0 x2(b+4/b2+x2)  (b+vb?+0)
TV (I FeTE fagrers 91g &S ot /3 ELRL R crae e eiete 12 9 ¢ 3% i, $@ Aag
foreufor qew oy Fefg = | [BUET’11-12]
HATYH: 4f, ILE G a
W,A=£ ? tﬂ?l?r— NEY dA J_:H.Zaxﬁ :}12=£xaxsf§ —> a=8cm

4 a4 dt 2

(a) s fafa 3 s dy/dx, I3 y=cot” (\11+x —x) [RUET’11-12]
TAYI: y=mt"'(\11+x?‘—x)
___) dy _ (V1+x?* —x)

1
1+(m_x) [2M'ZK_IJ_[1+(W-X)E] [V1+%3]
(b) W fefr <9 ¢ dy/dx, 74 x*y" =(x—y)**"
W: Kﬂyb =(x_y)a+h — ]]'l(xa.yb)=]n(1{—'Y)a+b
S>hx*+hy’=(a+b)ln(x-y) = alnx+blny=(a+b)ln(x—y)

_a, b dy a+b( _d_y) _a bdy a+b a+b dy
X ydx X—Y dx X ydx x-y x-y dx
=>b dy atb dy a+b a _ b+a+b dy ax+bx-ax+ay
y dx Xx-y dx X-y X y X-y/dx x(X-y)
N bx —by+ay + by dy= bx + ay jdy=y'bx+ay x %) ._-i}:=i
y(x—y) dx x(x—y) dx x bx+ay dx



BTN 0 T
2

32. ‘Jﬁms'l( J ln(-:i] T, &N 99 @, X 114—}: = in?y=0 [BUET?*10-11]
b n dx*  dx

Y- cus"(%]=nh1(ij — — ! 1 dy nE l [X O ATATF I
n

b dx X n
\P‘b—z

-b ldy n —dy n [7 [d}f]z n’ 2 .2
— = — = b —_ = | — e b s ?I’ff?FC?[
Joiy? bdx x  dx Vb -y & “Av ¥

=

= X (:ﬁ] =n’(b’-y*) = R differentite I

’) dy dzy d‘_’y’ dz
=X 'Z'dx'dxz +(dx 2x =-n*2yy; = x° 2Y;. dx};_'-h 2x =-n’.2yy,
ST 2 2 2 2 &y by
y; @R e a, X%y, +xy, +n‘y=0 = x? &—2-+x-d:+n y=0 [Proved]
33. e*+e’ =" g dy/dx <7 R [RUET’10-11]

Ty e” +e¥ =t = i(e“ +e”) =%(e”y) = e" +e:".% =e"+’-"(1+ i{]

ﬂ_}’ y X+yy _ X+Y X d}’ Ex+y —e”
= —(e¥ —e*"V)=e""Y —¢* - X oo (Ans.)
34, f(x)=sinx o, W Fdfrgm g ¢ L)~ (X) [RUET’11-11]

nh
sin(x +nh) - sin x

TN , — When, h — 0 then nh — 0
2ms(x+3h—J :‘-;.inE sinE Siﬂﬂ
_ Lt 2 2 _ C{}S:(+nh 2 _ cusx+ﬁ It 2
nh—0 I]h nh-0 2 . _HE nh—0 2 * nh—0 Eh_
2 2
=Cc0sX.l] =cosx
35. 4 ay=9 (BUTex’10-11]
dx
; .
MYE: —(a*)=a"In
dx( ) a
| 1 X+3
36. (a) W foefy a3 xl“';m(H;J [RUET’10-11]

‘ 1 X+3 | 1 X 1 3
AAYE: ];"_‘,m(1+—] =E}¢[l+—) .E“_‘,I(H——-] =e.l’ =e (Ans.)
X




im X —In(1+x)

(b) mfafawas ™,
l+x—e*
x-—x+x2-—x3 +x4__
m X—In(l+x -
gt ( x) = m 2 ?; 43 z [By expanding]
l+x—e lpx—]_X_X _X X' _
o2 34
x2 x x* 1 x x°
im 23 4 im 2 3 4
=x—m_x2_x3_x4—' = x—0 _1_:{_}{3_ =1 (AHS)
T TR
2
37. o x =£(t) @R y = (1) T T A, jx Y _ %1Y2 ~ YiXa [RUET?09-10]
X1
dy
dx dy dx d dt _dy_y
W‘{ﬁ,—:x;_= . L — 3 y.l__ 1
at Y ar OV Tat T Tqe YR U dx dx x
dt
]_ '.'}’1 — 1371_3'1 ?'ﬂﬂ(—j-x—=xl
dt X, dt
d cly
T d’y _d(dy dt\dx /) _ X1¥, —¥ViXs _ X1¥2 —¥ViX;
’ dt '
38. y=x""Inx s@meamien @, x°y, +(3-2n)xy, +(n-1)*y=0 [BUET?09-10]

YR y=x""Inx; y,=x"+(n-1) Inxx">
xy, =x"" +(n-1) x".Inx=x""+(n—1)y
=m-2) x" +(n-1) {n-2) x".Inx+x"7}
xX’y,=(m-2)x""+(n-1) (n-2) x""Inx+m-Dx"" =2n-3)x""+(n-1)(n-2) y
x°y, +(3-2n) xy, +(n-1)’y =(2n-3) x"' +(n-1) (n-2)y+(3-2n) x" " +(n—1) 3-2n)y+(n-1)’y
=(n-1)(1-n)y+(m-1D’y =—m-1)’y+m-1)’y=0 (Proved)
39. x*+2ax+y’ =0 W%ﬂa“ﬁm“ﬂ'ﬁ?@ﬁﬁ@w, CITT ™PTTIE X SICFF BT &9 |
TE: x° +2ax+y” =0..........(1) [CUET’09-10]

:2x+2a+2y%=0 [ X OF T I I ]

dy _—(X+2) -y worgommmam, K=o - Y

dx y dy " (x+4a)
(i)-a y=0 3P, x* +2ax=0 .. x=0,-2a .. ReerEr (0, 0), (—2a, 0) (Ans)

=0 .y=0




-

40. 3@ (If) y=sin{2tan™ ‘j(lhx]} W 9T (find) dy =7 [CUET?09-10])

ANE: 4R, x =cosO

r *1 |
" }’=sin-=2tan"‘f1 cusﬁk =sin{2tan'1tan—z-} :sin(Zx-g) =sin 0o

1+c059
d}f d ( ) -2X -X
= —_ — 2 ' —Im— —x? ] = — T —
=sin(cos™ x) =sinsin?V1-x? =1-x% - ™ dx\” X T = 7 (Ans)
2
41. y=; IR [ e x- , i Rgre Tg= viey oo [BUTex’09-10]
dy _ _, o . dy ( 1)”
YR —=-2x"" . —==-2x|—-| =-8
dx dx 2)
. .
42. (Vx )™ a5 s s i [BUET?05-06, CUET"09-10)

3= (5) = mymEmdz P () [
ey = (V5)" = iy =eindx . 2o (/5)" {M mf+fzfr}
(A

_l Vx-1 _l Jx-1 l
e (m&+1)_2.(J.x_) (mJE+1)_2.(Jx_) (Inx+1) (Ans.)

: o 1+
43, X —aF AATHF S99 w2 ey o g sm"[cnt' 1—_3} [BUET’09-10]

2

l-x 1-cos20 2sin?8

1+x

2
sm‘[mt-‘ 1—--)=s.ir.ﬂia=(sinﬁe)2 ={%(1—c0529)} =%(1—:.;)2

— X

.'.i*sin‘{cot“‘ -H—x}———( -x)? -—-x2(x I)—E-—1 (Ans)

l—x

i
44. mfdrs X m‘x a [RUET*09-10]

TG €, tan” x =0 A, tanO=x WET x -0 BT §— 0

_ Lt tElIl_IX _ Li 9 Lt 1 1

. = —_— = —_—=-=] Ans.
x—0 x 0—=0 tane 80 ( )

45 ‘ . - dzy dy
. M8 @, y=sin(msin x)*lﬁﬁﬁm‘(l x)a--—xaﬂn y=0 & e aq

__ mcos(msin~1x)

TAY: y =sin (msin~ x) => — [X 93 AATH (3797 307 |
d .
= (1-x7%) (E}%] =m” cos’(msin™ x) = m*(1 - y*) [RUET?00-01,07-08,08-09}

dy\( d’y e (dYY _ o, (dy dy _dy
:>2(de((1 J(I x)+(2)[de Zy(d}Jxm = (1- x)dx2 x-&;+my 0




Sfmfemfge erxameas

lim 3sinx —sin3x

46. W= ffaea o 3 [RUET?08-09]
X X
3
m 3SINX—sin3 _ 3sinx —(3sinx —4sin’ X sin x
STRII: Lﬂ == 3 - =]:;—m . 3 ) i'u—rnﬂ 4( ]
X X X
. 3
=4 Ln (ﬁ) = 4.1=4 [Ans.]
A
y" dy _ y" (nlogx=1) o n «qof [BUET?08-09]
47. x¥ =y" " e (S @, == e Hn+1 lopy—1)’ n 3T |

g v In(x)=x" In(y) =™ z In(x) + y

d}’ n-l n-1
— An(x) -
= dx[ny (x)

x“]
; —

dy ynylux y"

1—nx“1ny+x 1dy

y dx
n ~ ¢
lny—-———zbdy y nx"Iny y“
dx x ny"lnx—x

y™** (nlnx-1)

dx X nx"lny—x" dx_x“” (nlny-1)
X _ Hm . -
8 @amtwma: S Tlo) )AL SSmXoSMOX
x—0 X x—0 X
HYi|: (a) Proof: i“j':ue ~1 [RUET’08-09, KUET?08-09]
Lim ]'._ xz }{3 )
o — 1+x+3+§ ........... a—1|[ e == gy fge s )
-ml“ x* x> ] Lim i X 'S ﬂ___ . Li ex_l_
r—r{i X -+ 2+ 2 Foiiinnen | =, ].-l"—'i‘li ........... w|=1. ?{20 n =1
Alternate: }ilna Etl [% indeterminant form] = lim = [L'I—I{)spltal] = 1 (Ans.)
. . 3
m 38in X —sin 3x . 3sinx —(3sinx —4sin® x [ sInXx
YA (b) i—rﬂ 3 = [:;—:-EI ( 3 ) I:;—J-D 4[ ]
X X X
: 3
S [E_":f’“) = 4.1=4 [Ans.]
X

49. (a) y=secx @, MN @, Y,

=y(2y’ 1)

[CUET’07-08]

WY y=secx ..y, =secxtanXx; y, =secx.sec’ x+tanx(secx.tanx)
=secx(sec’ x +tan” x) =secx(2sec’x—1)=y(2y’-1) (Showed)
(b) XY — y* = 0 et e L fefar 1

. — w— . y ~—= X —_— 1 d—y — ——
g xY —y* =0 ~x¥ =y*s ylnx=xlny=y-+Inx_= = xydx+lny

xIny—y

dy _X _ z dy _—x  _ ykiny-y)
E(lnx y) lny = ax dx  ¥YIX-X 7 y(ylnx—x) (AIIS)




|

50. y=§x3+2 IR oY @ g fga gt ey o cora ettt =pfapeta x oo e 45° et

TR I |

|[CUET’07-08]
1 4 dy _,
YA y==X"+2; —=X
773 dx

dy

G o tandseat cxmtt oyolaziyoligll S
dx 3 3

3 3

y' =x’(2a—X) IR @ Rre =il x — S TS, Gref ik o |
WY y° =x’(2a —x)=2ax? —x°

W,

51. [RUET?07-08]

2
Difterentiating both sides we get, 3y? % = dax —3x% = dy _ dax -3x

3y?
MG X -SUFT SIS A,
p)

ﬁ='3* =:>4E'Jii Sx =0 =>4ax-3x*’=0 =>x(4a-3x)=0 :>x=0,ia~
dx 3y 3
X=0TF y’' =2ax0’-0°=0 = y=0

4a . 16a° 64a’ 96a°—-64a® 323’ a as3_, 2a
X=—%,y'=2ax — = = = =—ﬁ=— 27 X =—3’\/1

3 Y 9 27 27 27 773 3 3

. e foevg v g (0, 0), (‘t‘ , 23“ -1/?1) (Ans.)

52. —% o 79, QT y = o2 "0 2/0) [BUTex’07-08]

A y = E%In(tan 2vx) _ Eln(tanz\&)% — {tan(Zx/;{)]%

53. I W log, x @F WEAITA w4 | [BUTex*07-08]
TE: «f9, f(x) =log, x =log, exlog x; f(x+h)= log, exlog (x +h)

lim — li —
c L= T T -fG) d, o lim log,exinx+h)-log, elnx
dx h—>0 h dx h—>0 h
1 Inl 1 h E__l.h_z+1E ______
lim log, e{ln(x +h)-Inx} lim 98a © [+;) im {x 2x2 33
B = =log, e

lim (1 1 h 1h? J
=log, e e




sfmfaafae sxr=pres

l1-cosx

54. (a) guMeI @, : Lt _,

=0 (b) mffr=ws Lt _,

cos 7X —cos9x

[RUET’07-08]

X cos3x —cos5x
TyA: (a)
1 2
2sin? > Lt sin = I
Lt 1—cosx =Lt 2 _x 2 xl " [X-—}OE‘I"‘_QLE—}O]
x>0 x x—=0 x 5—}0 X 2 x>0 2
. 2 )
=1x%><0=0 (Proved)
25m9x+7xsin9x—7x
_ 7 i :
(b) Lﬂms?x cns!}x_Ltﬂ 5 ig 5){33,{ =Ltﬂ253nix31'nx
x>0 cos3X —cosSx x— sin X xsin x=02sIn4xsin x
2 2
sin 8x sin 8x
8 8 EHD 8 8 18
=Lt 22— —= X __ _-_ —=2 (Ans)
x—0 Sin4dx "4 ¢ sindx 4 1 4
4x 420 4x
55. y =3 ST @¥F TEAE @ @Iy = (x — 3)* (x — 2) I&F @R @ 78 e =pfe iR el gmm
ffm ) [KUET?06-07]
T y = (x - 3)° (x — 2) T4 X = 3
dy ... _ 2 |theny=0
xaaﬁmwﬁw:‘mﬂﬁ,a_ﬂx D(x~2)+(x—3) el ="T1,
2
3 3 27
L2(x-3)x-2)+x-3)*=0
2 (x2—5x+6)+ x> —6x +9=0 -, AR (3, 0) @ (E 37) (Ans)
=3x’ - 16x+21=0=3x*-9x - 7x+21 =0
S E=-N-TE-3)=0=03x-7) (x-3)=0
+'.X=3,Tf3
ga+bx
56. WEAF 947 F9: tan 5 [RUET’06-07, KUET?06-07]
—ax
LI
T pan 270X _ tan ! b —tan"[E]+tan X i{tﬂﬂlgﬂﬂﬂ }= 12
-—X
b
Lt ax_a—:
57. (a) W= Sfw o s [RUET’06-07]
x—0 X
i 2 3 2 2 3 3 ]
AAH: Ht L l+xha+ (hla)2+x(h1&)3+ ...... 1—-x1na+x(]na) __x(]na) +..
x—0 X| 3 2! 3
Lt lim
—[2x1na+2i(lna) ton] = [21na+2—x—(1na) +..] =2lna (Ans.)
x—>0x 3!




X

Alternate: 1t == [= indeterminant form]

=) X 0
| X+(1 —X .
= |y Smarnaa oy poenitals rule]
x—0 1

=lna—1+4+Ina—1=2Ilna(Ans.)

(b) 3% x* = 5y* + sin y T, A g—y O R(A?
X

B 2 2 ] 2 2

dy dy dy  2x

dy
= 2x=10y—+cosy.—=(10y+cosy)— ..—= Ans,
ydx ydx 10y Y)dx dx 10y+cosy ( )
| d’y dy
58. @ y=rcos (2 sin"'x) T, 9@ @8 @@, (1-x )d——:{d +4y=0 [BUET’04-05,05-06]
X X
AAY: y = cos (2 sin”'x)
X-9q AT @A I
dy . . 2 _zd}’dzy ﬁz_ _a( Y
E——sm@sm x) — 2(1-x )dx'clx2+ ™ (—2%x) =4( ZY)dx
2
=(1-x )[dy] =4sin’(2sin™ x) [3few) 24 y g=*4}’
dx dx
= (1- x)[‘;xy] = 4{ — cos? (2sin™ x)} l@wﬂwz.% KRS U EZE]
dy\’ : dz dy
— l_xﬁ _— =4 1_
( )(dx:] (1-y7)
59. M y=%(sin_1 x)? =, O 4 9 (1 —xz) y2—Xy1 =1 [CUET’05-06]
TR ¥, = 1.2(5111-1 x)i.(sin‘l x) =sin"! x. : i, [\h—xﬂ )yl =sin! x
2 dx 1—x?
_J (—2x) 1 2
1- )y2+y1 = (1 =x)y2—xy, =1 (Proved)
[ 2W1-x*  V1-x?
60, y=x*—3x+2 3% @T @ TR Re et x-S TSR Sitne g FfT o |
A y =X — 3x + 2 .'.ﬁ=2x—-3 [CUET?05-06]

dx




ST ST

. (M8 @, x-AaF AACE fn\/ _ 05X U WHT‘T— cosecx | [CUET’05-00]
1+ cosx 3
X
W"‘lﬁy—f’n i(l—:’.‘:ﬂ:rm(_ 2sin > _fn(tanx)m
149,y = ={n , — =
l+cosx VZCDSEK 2
2
y=—#¢n tan = ﬂ=-2— seczi 1
3 2 dx 3 X 272
2
dy 2 1 2 1
=z =— =2msecx (Proved)
dx 3251'11Ec:ux£ 3 sin X
2 2
|
62. TR ot et e jlﬂi’; [KUET?05-06]
+ X
VI+x? (logx +1)—x1 ( 2 ]
-y xlog X dy X" (logx+1)—xlogx ——
+x1 dx 1+2.'-i2
(1+x*)(logx +1)—x*logx _ logx+1+x*logx +x* —x*logx _1+x*+ logx
— 3 — - (Ans')
(1+x?)2 Wrex ) =
2 X
63. =S T AT 79 cot™! (%—J+mt'l[%) [RUET’05-06]
e X
x> e* x? x*) =
ai: Let, y = cot™ - +cot™! —5 =mt"[TJ+tan"[—xJ=—
e X e e 2
[tan“ﬁ-kcat“tﬂzg] .'.%ﬂj (Ans.)
Iim  sinx
64. (a) ¥ o9 (@, 0 =] [RUET’05-06]
X — X

THE: O 7 a® OA = OD = 1 IP0e fer @6 g@bet @i | DB 71w Wi 1t OA -97 3Rfsteize B
RS (@7 309 | @, OD -a% 8419 AC 19 9if% | W 3 LAOC= x @feas

fosr (@ AOAC < AOAD < AOBD ‘:}%Siﬂ:{ cosx <1/2.(1)* x t::—;-tanx B
X 1 sin X 1 A
=>C0SX < ——< =5 COS X < <
sinX cosx X  COSX
T, X = 0, cosx — 1, O, 4l 1% |
: X D
i SInx (Proved) - C
x—>0 x




(b) Wi 4w 37 (Evaluate) : .

lim l—sfnx

R 1S B > Let,n/2-x=0 '.‘x—>g S 0—-0
Z(E‘KJ
2
: 2sin?> 2
_lm 1—sin(n/2-0) bm 1-cos® jm 2 lim x(sinﬁ!Z] le2=l
;98 0’ 0>0 6 o0 g 050\ 08/2 ) 4 2

65. y=kx (1 +x) I@=ifo7 (3, 0) Rrqrs =M X - Jitd 30° @i Trolsy T k-9F Wi (@9 39 |
Wy y =kx (1 +x) =k (x +x%) .'.cdi—y=k(l+2x) [CUET’04-05]
X

| 1 1
3,0 ﬁ‘-’{c—w, Y —k(1+4+2x3 Tk=tan30°=7k =>—==7k ..k=—= (Ans.
(3,0) ( )= A ’hﬁ( )

66. tan y=12ttz j IZt wjy &7 ey Frefer <o [KUET’04-05)
—~ X
YA tan y = th = Ztmg [Let,t =tan0] =tan 20 .. y =26 =2tan 't
-t ]1-tan“0
dy

dy 2 . 2t a, Ldx 2 dy _ dt

— = , X = =2tan t .. —= S—=-=--=]1 (Ans.

dt 1+t 14t t 1+t dx dx (Ans.

dt
67. (a) W= RdTa 2 j",mmxhy" [RUET’04-05]
X
1 dy 1
TYE: X Iny=y In(x) =>x— dx+11ny Y. — +ln(x)
y
d In
SWIX pmb=Yomy) = YY=XBOL A
dx |y X dx x|x-yln(x)
(b)ﬂﬁy=\/£+% T O (RIS @, 2xy, +y = 2v/x.
X
ayﬂ=x+l ——————— —(1) :y—%-hf;. y, =1 :>2xyl+y=2\/§. (Showed)
X

68. o@a® T ¥4 ¢ log (sin~'x) cos™'x. [RUET?04-05]

FyE: Let, y = log (Si“ﬁl}{) cos X . = log (sin” x)4— 1 +cos™ X 1 . 1

" dx | —x2 sin™ X 4f1— x?2

1 {““5'1 — log(sin"* )} (Ans.)




y "
69. weReffTsas(l) y=1In g“[x_l]z » (i) y = tan™!

X+1

-

W

A (1) y=1n{e"[x*1] r=x+%]n(x_]

X+1

3 3
=X+—In(x~-1-—= +
X > (x~1) 2111(1{ 1)

Ldy 3.1 3 1

dx 2(x—1) 2(x+1) (Ans.)

70. wfdrers O sinx —siny
X=y X-y

X+y . X—-y

Lim 2 COos 5 sin >

A = Lim
X—>Yy X—y X—Yy

71. W fodfe s L"nm {In(2x — 1)} ~In (x + 5)}

X —

[ ~ [; 2 _—
g 2l MW In—* =n2
X—>®0 X+5 x> 5
1+—
X

d
72. i 31 (cosx) = (siny)”

syt (cos x ' = (sin y)* = ylncosx=xInsiny = vy,

cosy dy

:>y(— tanx)+h1(msx)% =Insiny+x—=

siny dx

N dy( sinylncosx—xcosy
dx siny

X+Yy

= COS

: sin(x . y)
Iim
X
X

2 x-y—0 [

(Ans.)

1+ cosx

(i) y = tan™

—SINX

COS X

= %(hmsx—xms

+h1(msx)jx—y=hlsin

lfCDSK

14 cosx

2

siny

2
y

=

Y

. dy _sin y{ytanx + In(sin y)}

l—cosx

[BUTex’04-05]

IKUET’04-05]

oSy

[KUET?04-05)

[BUET?03-04]

xcosy dy
siny dx

y+

J=ytanx+hlsiny.

J=ytanx+1nsiny i

dx

sinyIn(cosx)—xcosy

. (Ans.)

73.  y=(x+1)(x-1)(x-3) It 7 >R e x -wrwte o <7, @ rpefene Sfts =g o {7 |

THYE: &S @S x RIS (' T | TR y = ()

278 AT TE, Iny =In (x + 1) + In (x 1) + In (x — 3)

1 dy 1 1 1 dy

- TR (-1,0), (1, 0), (3, 0) [BUET?03-04)

S ———— = == =(x-1) x3) + (x +1) (x-3) + (x+1) (x -1)

ydx x+1 x—1 x—3  dx

28 AT RARSTera gt Wi aBicT 1%, e vrr = 8, -4, 8 (Ans.)

Another Process : a9 (-1, 0), (1, 0), (3, 0)

y=x+1) x-1) x-3) =(x*-1) (x-3) =x’-3x*—x +3

dy] [ dy) d
A =—4; | = =8; | & =8
[d]( x=] dJ{ x=-] (dx]x=3

(Ans.)

. dy

=3x%-6x~-1



fEfawfae sxpayes

74, Wry= " wmorg /) g ey [CUET’03-04]
(d°y/dx
: dy o, 1 y 2, dy
YRy =" ¥ . == = 1+x%)—==
4 dx 14+x* 1+x%? i3 )dx 4
dy d
1+x%)—2L-2 oy Y
dy XD ooy ya-29) B Tt 1+ (aney
dx? (1+x2)? 1+x%)*  (1+x*)? g2y y(-2x) 1-2x
ix2  (1+x%)?
75. X (3 AARTSTA 407 A6T TSR WSAF 7L 77 737 1 [KUET’03-04]
3
%) 5¢*Inx %) tan™ X X
1 -3x°
X d . 1 X «f 1
TYR: ¥) Se’lnx . —(5e* Inx)=5{e*.—+Inx.e" ;=5¢*| —+Inx | (Ans.)
dx X X
—x3 -
<) tan™ i KE =3tan™ x -El- tan™ 2 xz =3£tan‘lx: 3 = (Ans.)
1-3x dx 1-3x dx 1+ x
76. 3W y=e™cosbx &, ST & 77 @, y, — 2ay; + (a2 + b%) y = 0. [KUET?03-04]
TAYE: Y = €7C0oshX ..ovririiiiecennnn(i) 2 y1 = €™ (a cosbx — bsinbx) = ay —be™ sin bx

. ¥, =ay, —b(ac™ sinbx +e™bcosbx) = y, =ay, —abe™ sin bx —b%e™ cos bx
= ¥, =ay,—a(ay—y,)-b’y =y, =ay,—a’y+ay, b’y =y, —2ay, +(a> +b*)y =0
77. (a) woss g 3w g " [RUET’03-04]
(b) CTNs @ GG ColrETiplsr TR Trgora WeTd I 2w O Tida 3% AT 4k’ o |
A4 (a) %(a“i“ﬂ")= a®™ *Ina ! (Ans.)

1-x?
_ ¢ _ dx — 4 .3 " v _ g2 X
(b) Let, Tu¢ = x, <y Ifeg ga = qc RO, V = STX® ST e 7, — = 47K —
j—: = 4mx? X — .. WS % 9 = 1€ 3% 29 x 4nr? (Proved)
2
78, TRdrens Y e - &1 [RUET’03-04]
dx Vx
(""i_l)2 x> —2x+1 5/3 2/3 _1/3 Yy 3 w4 a1 -4/3
TR y= = =X"" =2X" +Xx S ==X —— - Ans.
T /3 dx 3 ¥ 73X (Ans)
79. y=(tanx)* + x"*™ z=, .gl’i frfa o= |BUTex’03-04]
X

TE: y = (tanx)* + x"™,  y=(tanx)* +x"™* = y = g*Mmx) | ganxinx

4 =(tanx)” {ln(tam:) + X. .sec? :-:} o+ x A {tanx + In x.sec? x}
X

dx

fanx

ﬂ=(tanx)“ {]n (tanx) + — = }+x“’““{tmx +In x.sec? x} Ans,
dx Sin X.CoS X X




{secx (secx —tanx)}

80. wWwfvfasas Lt
x—rg
: Lt [ l2 _sinzx)= Lt l—s:inzsz_ Lt 1. 1
X—>%\cos"x cos’x) x—=%\l-sinx) x—>%1l+sinx 2
Lt -
R1 <o 2 -1 1 N Lt l-cnsx]
X —>0lsin x tanx x >0\ sinx
L 2sin’S Le Sins oy
R e £, 2—=0 (Ans)
X =Y cos = sin = x>0 X X%OCD}(E
2 2 2
82. ﬂﬁx*'.y"=a2mj—y«ﬂam=r=ﬂﬁ‘ﬂw|
X
NI x-"r.y"=a2:>ylnx+xlny=lnaz=>y.—1—+lnx.dy+xdy+lny=0
X dx ydx
= d—y{]nx+3]=—(]ny+1] - Y -y.y'”dny (Ans.)
dx y X dx X x+ylnx
83. 'ﬂﬁ?x.,/1+y+y«/1+x=0amy¢x@ww=rww, %=_(l 1)2
+ X
g 21+ y+yVi+x=0=2x/1+y=—yp/I+x = x* (1+y) = Y (1+x)
:>x2+x2y=y2+xy2:>xz—y2=xy2—x2y:>(x+y)(x—y)=xy(y—x)
—X 1 dy 1
> E+ty)=xy=>xy+ty=x=>y=-—=—-1+ =Sy=——=-
R At At At Ak 1+x 0 dx (1+x)
3x—-x
84. y=tan
R
U3 o3
AR y = tan™ % xz =taﬂ_,3tan8 tin 9[Letx=tan9,9=tan'lx]
1 -3x 1-3tan” O
=tan” tan30=30=3tan"'x -~ D=2 (Ans)
dx 1+x
85. e*sin’x 9¥ nth derivative Ffa s
TigE: y =e’ sin® x =%E3"25in2x =%e3“(1—c052x) =%e“—%eh cos 2x

p= e’ cos 2x. 3 p, =3¢” cos2x —2e™ sin2x, = e [3 COs 2X —281n 21{]

€4, rcos0=3; rsin9=2

r=v32+22 =413

p; = e3*[rcosf cos 2x — rsin@sin2x] =re’ CGS(ZX + B)

p,=T [3&3" cos(2x +0)— 2> sin(2x + G)] = re”™ |rcos O cos(2x + 6)—rsin Osin(2x +6)]

=r?e™ cos(2x +20) ..p, =1r"¢’* cos(2x + no)
]

Sy = 5 [3”&3" —1"e* cos(2x + 119)] @i, r=+/13 O=tan™ =

[RUET’03-04]

(Ans.)

[RUET?03-04]

| BUET’02-03]

|[BUET’02-03]

[BUTex’02-03]

[BUET?01-02]



86. TFIRAMDT & I Y AT A 37 @R &7 T W 3 £(x) =T3“_ [BUTex’01-02]
nx
Z

TAYR: €7, x=e” = z=Inx f:f(x)=fn'x_=f(z)=e—-

X Z
f'(z)ze —Ez
Z
e? e”
AL 8 &F W &7, £/(z) = = — ~=0
Z Z
1 1 » 1 1 _ (. A
=—===0[e"20] —=— =z=1[vz#0]=2hx=1 ~x=e
Z 7Z Z Z
f”(z)-_—.ez _e_c +2f_ G, z=1T=, f"(zZ)=e—e—e+2e =¢e > 0
z z¢ z¢ Z
* T AL AT T4, z = 1 Tfie x = e a2 =—=e
Lt —
87. afr f(x) = sinx oW Uf(“"h) LIPS — [BUET?00-01]
-_).
T f(x) =sinx = f(x-+nh) = sin (x+nh)
QSE&C{}S(X+ﬂ
. Lt f(x+nh)-f(x) Lt sin(x+nh)-sinx Lt 7, 9
"h—0 h h—0 h h—0 h
nh . nh
2 X H Sm—Z_ = co x+th 2 - Sm? Lt s( —t—nh] -
= S — | =2x COS| X +— |X—
h—>0 h h-0 2 h—0 nh ho 2) 2
2
=2x1xmsxx-g=nmsx (Ans.)
d
88, ) Inge(xy)=x2+y2w,d—yxﬂﬁﬂ1ﬂﬁ‘1‘ﬂﬁl [BUTex’00-01]
X
) y = (cos™ x) ZT (RS @, (1-x%) yo-xy; =2
T ) loge (xy) =x* + v :::»Ingcx+]ﬂgey=x2+f :;,14.1&:23_,_2},@{
X ydx dx
:,dy[l-zyj:(zxi-lj dy:y(zf-l) (Ans.)
dx\ vy X dx x{1-2y°
-1 N2 1 1 2y .2 182
YA ¥) y=(cos™ X)" = y;=-2cos™' X o = (1-x) y; =4 (cos™ x)" =4y
—X
= 2y1ya( l—xz) -2xy! =4y; .. (1x) yp - xy1 = 2 (Showed)
(3x+2) '
01. lim (1+5x)" x @3 I Iy [KUET'18-19]
(a)e (b) e® (c) &7 (d) e© (e) e3
() T 342 _ - % I
TAYI: (d),an&(l+5x) x—l—sl}EElD[(1+5x)sx] =e




03.

04.

05.

06.

07.

08.

09.

oty = "W, O L 47 W 2 [KUET'18-19]

dx?

2Inx+3 2Inx—3 1 5 2lnx—3 2inx+3

(a) (b) =% () = (d) () =
L dy x.i—lnx _1-Inx d%y _ xz(—i —(1-Inx)X2x  _x-2x+2xInx _ -3x+2xlnx _ 21nx-3
wAr: (b); dx ~ %2  xZ 'dxz x4 - x4 B x4 X3
tan! 2% o Tt oy [KUET'18-19]
2 2 2 4 3
(a) x(1+4x) (b) x{1+4vx) ©) VX(1+4x%) (d) VX(1+4x) ) Vx(1+4x)
TAYE: (c); Let, 2yx = tana = a = tan™1 24/x
_ -1 44fx _ -1 Ztana -1 _ _ —1 . E_ 2
y=tan™' —— =tan~! —=—— =tan"! tan 2a = 2a = 2tan 24/x i = e
0= 2 G S T G [KUET'18-19]
(a) 10 (b) 15 (c) 8 (d) 12 (e) 20
da -4 36 FE S

R (0); - = + G5 =0=>x=-=15~u=8
i et (1, 2) g oa T vae 8w s =iitea oiE 52 [SUST'18-19]
(a)y = 2x% — 3x + 2 b)yy=2x*+x—1(c)y=2x*—-2x+1
dy=2x*—x+1 @y=3x’+x—2
FYI: (b); ST option 9¥ IGEUR ARy = ax? + bx + ¢
.y, =2ax+b & (y1)az =2a+b
~2a+b=>5.. () aRIw@dl (1, 2) M MwagsE, a+ b +c = 2.... (ii)
(i) @ (ii) B 7 ©4 option (b) <7 & |
OGS YT (NFFS AT TG PEd HfFsma wof e o tAdT 8 IPITEE THis @ Ta7? [SUST'18-19]

1 & 41 1§
(a) 5 (b) 3 (c) 5 (d) 3 (e)m
s (b); 370rd = mrZh = =2
(1,2) st y Iereifi wewe st e M%) gy qupmtfBa slieaer- [SUST'18-19]
(A)y =Inx(x—1) + 3 bBDy=xInx+3 ()y=x(Inx—1)—3
(d)y=xInx—3 @ y=x(Inx—=1)+3
T (€); vy = ™™ = |nx [~ Llog,b = b]
~y=[lnxdx=xlnx—x+c
(L2)fe,2=—1+4+c ~¢c=3 ~y=x(Inx—1)+3
X = tan,/y T, x = 1 tﬂﬂWS—E Q% T TS? [SUST'18-19]

4 2
(@)% (b) 2 OF (&)X @)

- — d —
e (b); x = tanfy = /y =tan"' x>y = (tan' )2 5 2 = 2tan"x . —
— dy oz 1_m

=1, = %3271
l0gin x SIN? X 9T T@AF L5 (@67 [KUET’17-18]
(a) 2 (b) (sinx)s™**~1  (¢) 2(sinx)***=1 (d) 0 (e) cotx

d : d
A (d); A% (logsinx sin®x) = dx (2)=0



10. y=2(x+ %) &3 G T 2T [KUET’17-18]
(a) oo (b)0 (c) 2 (d) =2 (e) —4
TI: (2); X = 0 T, y = 2 (x+2) = 2 (0+2) = oo

11. y=sin®x =@, y,, @37 @iy [KUET’17-18]
(8) 7 [3sin(nm/2 + x) — 37 sin(nm/2 + 3x)) (b) sin(nm/2 + x)
(c) cos(n/2 +x) (d) 3"sin(nm/2 + 3x) (e) 3" sin(nm/2 + 3x) + cosnx

TAYE: (a); y = sin® x = i(B sinx — sin 3x)
=y =11~ (3 cosx — 3 cos 3x) =i- {3 sin(x+§) —31sln(3x+g)}
Y =% [33in(-'—12-15+x - 3“sin(5;—t+3x)

12, Jim SN0 o gt [KUET’17-18]
X—+0 Xsin x
1 1 1
OF (b) 3 OF (d)2 OF
S RET sinx—In(e*cosx) _ .. sinx—In e*~In cosx
W— (E), hmx-pﬂ X sin x - llml{—ln Xsinx
— Jirn SiNX—x-In(cosx) _ .. '3053—1'*321“::
- !;1-13;]1 Xsinx };I_IE' XCcos X+sinx [ HDSplt&l]
_ 1 ~sinx—0+sec’x _  -0+1 1 :
- ;1.;1_133 ~XSin X+COSX+COSX  —0+1+1 2 [L' Hospital]
(bx+c)
13. 0 < x < =z wrwa lim(1 +ax) x5 A 72 [SUST17-18]
(a) e (b) €° () e (d) e?¢ () e3P
_ bx+c ) (b+£) ] b i ca
e (d); lim (1 + ax) ™ = lim (1 +ax)\"*%/ = lim (1 + ax)” « lim (1 + ax)ax
x-0 ax-0 ax—-0 ax—0
1 4 Cd
= (1+0)b- {limﬂ (1+ax)m) =1.e% = e
. dx—
4.y = x Inx I5=0 @ Rqre =pfe x wew Aumsae o R gee- [SUST’17-18]
1 1 1 1 1
(@) (e, —e) ®G-)  ©E-) o © Gre)
(b)Y = .1 = =2 sv=l(=_1 . 1
W-(b),dx—x x+ln(x) —D:x—e Y = l“(e) == ﬁ?ﬁ‘(e E)
15. - (logso X) &7 T ¥ [Ans: d] [SUST’17-18]
1 1 In10 1 In10
(a) - b) (©) — (d) =5 €)=
_ —1 {V1+sinx~yi-sinx dy _ y
16. ﬂﬁy = tan™ (#1+sinx+xf1—slnx @WE _1? [KUET"16-17]
(a) 1 ()5 ©3 (d) 2 (c) 4
WA (b): v = tan- v1+sinx—y1-sinx
+(b);y = tan 11!1+sinx+w.i’1—slnx
_ = 2
[*v1ZEsinx = Jsinzg + cuszgi Zs{ng’-cusg = J(cnsgi sing) = cus%i sing]
' . _ZEiHE_ _ E_xlgz_j_
%y = tan lm%—tan ftany =2 a2 =
17. a 99 b 97 T IUUFCH TS lim “Lh:;s:”q = 2297 [KUET’16-17)
(a) 3,3 (b) 3,4 (c) 4,3 (d) —3,4 (e) —3,—4




xZ 33 x2 x4 %2
FAYE: (b); lim ae*—bcos x+e™* I (1+x+‘1—.+3."+ ) h(l_'z_-J‘F" )+(1-:-L+E-—--~)
: — 1Im
:-c—m sin x X0 S
3! 5!

— 1 (a-b+1)+(a-1)x+x 93 CHGT 96 @ *M
= lim .
xX—0 (1__+1__ )

ORA,a—b+1=0=b=a+1; option ¥TFTS GH4 W™ (a,b) = (3,4)

18. (MRS y = 2x2 + x + 1 IHFEIT =T 5x — y + 5 = 0 @F AN TA? [KUET’16-17]

(a) (0,1) (b) (1,4) (c) (2/11) (d) (-1,2) (e) (—2,7)
YA (b); 5x—y+5=0; m=5

Yo 4x+1=5x=1

dx
y=2x2+x+1=21+1+1=4 =« (xy)=(14)
19. lim 2* sin — <3 WIT (07 [KUET’16-17]
(a) 0 (b) 0 (c) 1 (d)a (e) —a
]
HAYE: (d); lim 2"‘5111—-- llm-iig ra=a
X=C0D W= 00 EE
20. lngx — T T IS7? [KUET’16-17]
1 1
(a) —e (b)= ©)e (d) e () —es
. X _ x dy _ Inx-1 - _ e
T (G)’lngx T Inx'dx  (Inx)? 0 ~lnx=1 ~x=e
Heo o2l x=eqEL > 0 v x = e O T TGN ANGR AWM oy ==
dx2  (inx)?2 x  (Inx)? x X=eqA PX=EEE LY =the_ €
21, 4(x—2)%+ 5(y + 3)? = 20 @ €A GG CHFE (FATE TS (TFH? [KUET?16-17]
(a) 2v/5m (b) 5v2m (c) 20w (d) 10m (e) 9m
C oy, X=2)% | (y+3)% - _
THGR: (2); < — + = 1 ©AY0EA CFAFH = mtab = . V5.2
2. y* = gl @1 am @Eb? [KUET'16-17]

@50 +thy) O 0-hy)  ©Z0+hy) @5 0-hy) (@5 0ny-1)

Wﬁ:(d);y"=e“ﬂ’=?xlny=x+y-'-§%E+[ny=1 dy::agi %—r’::;——y(l—lny)

23. sinx = QA y = sinx + cos 2x T G {62 [KUET'16-17]
(2) —2 (b) 0 (©) 1 (d)= (&)
HRYE: (d); y = sinx 4 cos 2x =i-+ 1 —2sin?x =%+ 1 —2(:1;)2 =§

24, TRy =2, TR 13y, — 2xy T @AD? | [KUET'16-17)
(a) =3 (b) —2 (-1 (d)0 (e) 3
ANYE: (a); xy = Inx - xyy +y=}-1{ ......... (i)

2 X%y +xy =1 X%y, + 2xy; +xy; +y=0=2x%y, +3xy; +y=0
.—-:»xzyg+Se—y)+y=0[frnm(i)]=>x3yz—2xy= -3

25. WM Wy +=2- It_(sinx)'"* (KUET'16-17)
Z
TR (e); 4ff, y = Lt (sinx)*™* = Iny = LigI (tanx) In(sinx) = Lt ZEEX
2 X% Tanx
1
In(sinx) ro _ o
= Ilny = Lt,: —re [= W#x—r% ﬂﬂ—_mmz =0 ~y=1




26. Wiy=1-x+2-24..c0qqz= ~y~L-L L oW ORAx@TNIC?  [KUET'16-17]
(@) (1 +€%) (b) (1 +e7%) (©) In(1 + 32) (d) In (1+5=) (e) ln( -e=)
W(e);y=e“=¢1—ez=e"‘=be“=-i—5 HE
.'.x=1n )[z—]n(l—y)==u'-l‘z l1-y=>y=1-¢?]

27, X+ 7 6% T QD7 [BUTex'16-17]
(a) 2 (b) 1 (c) ~2 (d) -1

AYI: (c) fx) =x+1; -“%-—1--::1.3_11

d2f(x) d*f(x)
—r =g ax=-1 TA—=<0 - f(x) 97 eFAA= —2
28. y=x?Inx T xy; =7 [BUTex'16-17]
(a) —2 (b) 3 (c)2 - (d) -3
TR (¢);y =x*Inx =y, —lenx+x=:-y2—21nx+2+1=:y3_-axya = 2
sin 5x-sin 3x ;
29. }{1_51% P ———— Gq q=-— [BUTex'16-17]
(a) 3 (b) 0 (c) 2 (d)1
sin 5x~sin 3x 5¢€0s 5x—3 cos 3x - _—_ —
THINT: () H.E% 5in3x-sin2x ;:i—rp% 3¢083X—2Cos 2x [Usmg La Hns;ntal] Z
g ’
30. y=;={mmﬁq¢@sx=5ﬁtﬁmmmmﬂ [BUTex’15-16]
(a) 4 (b) -8 (c) 8 (d) -2
C g =2
IO e xR -
31 (x+3) % o T TR [BUTex’15-16]
(a) 2 (b) 1 (c) =2 (d) -1

TNIYE: (c); f(x) =x+i—: f'(x)=0= l—xiz= O0=2x=+1; f"(x) =f;
(D) =2>0; f'(~1)=-2<0 ~ SFANA(~1) = ~1—1 = =2
32. A xPys = (x +y)P* IR L =7 [RUET'10-11, BUTex*15-16]
(@) (b) )% d) %
T (b); xPy9 = (x + y)P*9 = pxP~ "Y" +qy1 L xP = (x + y)P+a-1, (p + ). (1+ <)

P:f“ yoxP d:.r (aty)P* 1E:~:+:'.r)1’+=I dy q dy _ p+q , p+q dy
n Saruiall S y =(p+aq) X+y - +(P+ D=5 X+y dx=x y " dx x+3r+x+y'd:-:
q_ pta\dy _ p+q _P_ ax-py dy __ gx-py }' y
= ( x+y) dx x+y x = }'(:-t-i-}r) dx H(K‘i'}') =} X
33. b AT QI 7 =T e g ﬁwmmm [KUET’15-16]
(a) 6 ®1 (c) 12 (d) e (€) G T
TN (e); TR x 8 (7 — x) TH,
2 2
QAP =x(7—-x)=7x—x% = G) - G) + 2, :-:----(:«:)2 ———— (x—%)
_ 49, 7\ 2 .
“P <7 ORY (x-2) @3 AT A 01 <. S I 2
34. My =sin® x W, W@ y,, 9T T FT? [KUET’15-16]

(a) i-sin (% + 3) (b) isin (';—" + 4) (c) -sm (-— -+ 5) (d) isin (-’-‘ZE + 6)
(e) i- [3 sin (51'2E + x) — 3" sin (n—;-+ 3}{)]

i R R e —



A (e);y = sin®x = i(%sina X) =%(3 sinx — sin 3x)
Ly = %(3 sin (g+ x) — 3sin G—+ 3::)) Y2 = -1-(3 sin (2.E+ x) — 3% sin (ZE + Bx))

yn = %{3 sin E + x) — 3%sin (“2—“ + 3}{)}“

1

35. Wiy = ()" T O L @7 T GA? [KUET’15-16]
1 ::;: 1 1
(a) (‘) loge x (b) — (luge x—1) (c) — (loge x — 2)
1
loge x=-1 nx (loge x—-3)
@ ()" (5= SORHG =)
1 |
gt (d): v = (=) — idy _ _1f31 Inx\ _dy_ (1\nx[1(Inx—1
-(d),}f—(:{{-) =}]n}r— nxlnx:"’}rdx_ n(:{2 :-:F) " dx (x) [n( X* )]
36, ljm 2RXT0Be(ETCOSX) oo 1 GO ? [KUET’15-16]
x—0 xsinx
1 1 1
OF (b)3 ©3 GF (&)=
Y sinx-log.(e®cosx) _ .. sinx—x-loge(cosx)
(G) '}{—rﬂ Xsinx - ‘}{l—?i:l} xsinx
Using L'Hospital's law, lim 22—2120% [ ] “sawtmetx L 2
x—=0 Slnx+xcosx x—rﬂ cosx+cosX—Xsinx 1+1 2
37. W R lim [CUET’15-16, BUTex'07-08,15-16)
()= (b) 2 OF (d)f;
cfANe ie 1 cns:fx o __ys. 78In7x _ 49cos7x _ 49
Y. (C),}El [ WI%]_}L{: [ iFe] = ,1{_,{, | -
38, xy +x2y? = C Wﬁwﬁﬁa% &7 mﬂwm? [CUET’15-16]
(a) None of them (b) - ©)= A (d) - E
| FAYE: (d); xy + x°y? = C=:~x—+y+2xy + 2x? ydx— 0
a4y 2 _ _ _ya+2zxy) y
= (x + 2x° ) _ty+2xy® = ﬂ:}dx = )
39, I y=X 1ﬂgxmy3 E | C T | [KUET’05-06,06-07,12-13, BUTex'14-15,15-16]
(a) 7x (b) 9x (c) 2x +3 (d) 3x+5 (e) 2/x
2
TYE: (e); y=x"logx; y, =2xlogx + X = 2xlogx +x
X
Y, =2x.-1-+21¢:1gx+l =y, =2+2logx+1 =y, =—
X
40. f(x) = —(x — 5)* FIHAT GFAH FS7? [SUST’15-16}
() =5 (b) —1 (c) 0 (d) 5 (e) 625

AR (C); TF M, (x—5)* = 0 ~ —(x—5)* < 0 [FFWig]
Wi ot TR @, £(x) = —(x — 5)* TIRHTTR I FCE 7 0O A |
TSR FIMADA SFA = 7 (0) |

mtanx -1

4L, };Ln m(tanx+sinx) AT T {SU.STEIS_IG]
(@) 0 (b) m (c) 1 (d) > (6) =




s e e ———

E tﬂl'lllt
YR (d); ;{1_13& m(mmmx} T F] @ mﬁﬁlﬁ 2TAM FACET 0o FBIF ITH,
0 L’ Hospital’s rule &AM S 2112, lim el ™ . gec’x

x—0 m(sec? x+cos x)

G317, 771 6 LA ARG etz g widie, x = 0 A A%, | lim M eseeix _ m _ 1
2

x—( m(sec? x+cos x} 21m

_ 1-cos8 - 0 d
42. Irﬁ‘Tx tan™" [——— @Ry = tan lliﬂjnn@wd—i g | F97 . [CUET’14-15]
(a) -1 (b) 1 (c) 1 (d) 0
8
WY (a); x = tan~? [2S08 _ -1 (2S00 af,. 8) _ 8
( ) 14+cos0 tan ‘qzcgszg tan (tan 2) - 2
IE._ 20 o 0 8
y = tan=1 cos@ = tan—1 cos®o- sin 2 _ -1 cns;—slnz _ —q 1-tang n 0 _ =
) 1+cos8 cu53§+sin3-i+zsing cnsg tan- cusg-!-smg tan 1+tan§ T4 2 a4 .
y
== =1
dx
— cin—1 y
43. Ty =sin"lx Ty ©E& ﬁ G I &FF6? [RUET’14-15]
1 1 X
(@) 1-x2 (b} Vi-x2 (C) 1-x2 () zv’ix—T () »512-—%5
. ‘v=gsin"1x" X S S
FAYS: (No answer); y = sin™'x; y, = W Ve = s é . :
— At — ¢2
44. IMS =4t —t? + 10 T OW@ 4 G, I G719 IS Z(J? [BUTex’14-15]
() —8m/ sec? (b) 8m/ sec? (C) 2m/ sec? (d) —2m/ sec?
Y (d);s=4t—-t°+10=>v = $= 4—-2t=>a= %z —2ms—?
45. Llﬂ (- x) tanx @3 Mg 17 FE? - [BUTex’14-15]
(a) 1 (b) - OF (d) n
HIYE: (a); x = - + h = xl_lilf;l}z (E_ x) tanx = lim( h)(—coth) = llﬂﬁi =1
2 _ —
46. x*—-2x+5=0 umwmﬂ [BUTex’14-15]
(a) 1 (b) 2 (c)3 (d) 4

TR (d); f(x) = x* —2x+ 5= f'(x) =2x - 2. f"(x) = 2 > 0 = SN T fwya )
2X=2=0=3x=13f1)=4

p 14COosX
47. lﬂ( ) @3 e - [CUET?14-15]
(a) 0 (b) 1 (c) -1 {(d) None of them
A Lim 14cosx 2cos? Ei
(ﬂ), x—rn: sinx = }[‘Lnij[lﬂsinitu - = %}El:l Cﬂt- - CUt-. - 0
48. Lt (Vx+vx—vx)=? [RUET?14-15]
(a) oo (b) O (C) e (d) 0.5 (e) None

W:(d);Jx+JE—JE=Jx(1+—1- —\E=\E(1+-I-)%-*f_
=J_( +-1-%+---)—f=-[hlghertermsarezeru as x — oo}

49, — [tan 1(cotx) + cot~1(tanx)] =7 [RUET’14-15]
(H) (b) -1 (c) 1 (d) 2 (e) ~2
STARH: (€); tan™(cotx) + cot~(tanx) = tan™* {tan (g —x)} + cot™? {cot (5- x)} o« Lm-2x) = -

1 B oy



sfmfqafae e mIeT | DG rIY Ra

50. lim™= @ AR G [RUET14-15]
(a) 1 (b) 0 ()3 (d) (e) <
ANYE: (¢); Performing La Hospital three times.
51. i siny = xsin(a +y) T, OR = @7 71 @HAB? [KUET?14-15]
sin?(a+y) sin?(a+y) sin?(a+y) sin?(a+y) sin?(a+y)
(a) tana (b) sina ( ) cosa (d) seca ( ) cosy
~sin(aty) _ —sin(a+y) _ sin?(a+y) __sin*(a+y)
W (b)r dx xcus(a‘*'l’)“cusy B 51:[:1-5-] «cos(a+y)—-cosy - sin(a+y) cosy—siny cos(a+y) ~  slna
52. "a" @ X LA T lim o G TR O F O - [KUET’14-15]
3
(a)2 D5 (3 (d) 2 (c) 8
YT (C); }[1_'33 ash:;—h — ,}LD acosx-3 ; [L’A’haspital I'I.IIE] acos0-3 =0 =>a=3
53. y=sin2x 4% 99 —WWW? [SUST*14-15]
(a) 2%°cos2x (b) 2°°sin2x (c) —2%°%cos2x (d) -2°%%sin2x (e) 2%%sin2xcos2x

HAYE: (C); Voo = 277 sin (?E—TE + Zx) = —2%cos2x
54, KGa WM IERET y=k(x~1)(Xx +2) IGEIR X =1 e =pia x 0w S 60° @it TAg FA0I?
[CUET’13-14,11-12,BUET"13-14]

1 2 J3
a) —— b) — — d) 3
® - b) 7 © @
2 _ _ v3 1
e (a) ; k(x“+x-2)=y; y, =k(2x+1) tan60°=kx3 .. k=-—§—=7§-
55. y=(sin” x) T (1-x%)y, — Xy, 99 I+ TR- [BUET?13-14]
(ﬂ) 0 (b) 2 (c) 4 (d1 |
i - 1 1
Toy: (b); {y =sin"'x ; ——vy, =
Jy X rhl
(-x2)yi=4y ; 2yy,-2xyi-x2yy, =4y, -(-x%)y,—xy,=2
56. sin0aF @ T & 7secO—3tan0 47 T o T O F¢ TA? IBUET’13-14]
7 7 7 3
! L ki d) =
(a) 3 (b) 0 (©) 5 d >
sy (d) ; y=7secO—2tan0 ; y, =7secOtan®—3sec’0=0
s 7tanB=3sec® .. tanOxcosO =% . 8In0 = 2
57. f(x)-=x+% FIAT T (T 30 RS ~nfa x - STwe TR ©f - [BUET’13-14]
(@) (1,2),(-1,-2) (b)(-1,2),(1,0) (c)(2,-1),(0,1) (d)(-1,2),(1,-2)
Ty () ; y=X+— 1 , y,=0= I—L—O Sx=%x1, y=2,-2; Points: (1, 2),(-1, -2).
58. Wcﬂw%ﬁ%mmmwmmmmwm cierefon geimds Im
TS TA? [BUET*13-14]
1 1
(a) yy (b) 8n (c) 4n (d) —
T | 87




1

dA dr d dr dr dr
wyE: (d) ; =— . —lmr’)=— =S 4nx2r—=— . 8mr=1 ~r=—
@ = a dt(m) a e a T T
59. C-aramaozs y=Cx(1+x) e o frqrs s ~pfe wres e 30° c@rr Sy w7032
1 2 V3
a) V3 = - dy —=
TYE: y =Cx(1+x)=Cx +Cx? ; % =C+2Cx [BUET’11-12,CUET’11-12,13-14]
TARHLS ~Peee rer, [dy] =C .. C=tan30° =L
dx (x=0) '\E ‘
60. y= = o dy G T - [BUTex’13-14]
vx? +1 dx
@ = O @ —
X +1 J{2+1 2 X2+1 (KZ_I_I)E
vxi+1-x 2X 2 2
W:(d);}rl.—_ 21’;)[2"'1 :K+1 }: —_ 1 3
o x2+1)? (x> +1)2
61. tan”'(secx +tanx) BT SETT o9 IBUTex’13-14]
2
(a) — (b) -1 (c) —2sinx (d) =X
2 x° -1
pefs)] [ aw(f3)
: +cos| ——x COS"| ———
w:(a);yﬂm"[sm“) - tan™ 2 2| =tan™ 5 2
COS X ['n: J .(n };] (‘ﬂ: K]
sin| ——x 2sin| — —— |cos| —— =
\ / \ 4 4 /
= tan"! mt(E—i) =tan“tan(£—3+5], y=Z_E,X. g1
4 2 4 2 2 4 2 2
2
62. lim LI [BUTex’13-14]
K—> x
1
(2) 1 (b) 0 (c)-1 (d) 5
. 2
FatE: (b) ; use LH; y = m - cosx”.2x =(cos0)*2x0=0
x—0 1
_15+6X dy
63. W y=tan T, —— qE TG 7 |[CUET’13-14]
6-5x dx *
1 1 5
(a) =3 (b) — o (c) 60+ x0) (d) None of these
TY:(a); y=tan“1 ka2
6—5x
dy 1 6(6-5x)+5(5+6x) _ 61 1
dx 1+(5+6x]2' (6—51{)2 (6—5:4:)2-!-(5+15::f.:)2 1+ x2
6 —5x




[CUET’13-14]
(a) /2 (b) n/4 () 1 (d) None of these
1- sin X - —COSX sin X 1
wrg:(d); " = lim [la Hospitals rule] ='™ =
65. Lt X(coS 2x‘+ e 31) 9T W @G- - [RUET’13-14]
X0 2smx
(2) 0 (b)1 (c) 2 (d) 3 (e) None
e (b) ; Lt X(cos2x +cos3x) . x=0 G x(cos 2xi+ cos3x) 0 |
x>0 2sinx 2sin X 0
-, LHospital S, Lt — 2X 81N 2xX + c0s 2xX + cos 3x — 3x sin 3x _1+1 _1
x—0 2CO8 X 2x1
66. f(x)=x(2a—x) 97 LH - [RUET’13-14]
(a)a (b) 2a (c) 2a° (d) a* (¢) None

sy (d) ; f(x) = x(2a—x) = 2ax—x> .. f'(x)=2a—-2x f'(x)=0 T, x =a.
f(x)=-2<0 .x=a &7 O A% W¥ 9 7 ¢, f(a) =a(2a—a)=a’.

67. I &G t GTATS 5t+—fjt2 T VAP ST A | 2 CTS 2 GRIoT (@ 6 FA? [RUET’13-14]
(a) 12 ft/sec (b) 10 ft/sec (c) 8 ft/sec (d) 7 ft/sec (e) None
T (d) ; S= 5t+-§t2 v=-§§-=5+—%x2xt=5+t " (v),=5+2=7 ft/sec.
68. -gi fefraw: y=./secx [RUET’13-14]
p4
(a) 3”;'”‘ (b) ta';" ©) cotx (d) “”“‘ () None

TWNA: (8) ; y=+secX. Yz =S€CX, 23":_}{ =gecxtanx i}: = ;Mtanx = yt;m‘
69. B (AT IR E IR &R 0.21mm/ sec TN ARIE 7rmm T & (AR SIS IR T T

(a) 0.0123cc/sec (b) 12.23cc/sec  (c) 1.232cc/sec
(d) 12.324cm/sec (e) 0.1232cm/sec
- W (e); %=O.2,r=7; V=‘—:~m~3 [KUET’13-14]
S A Y 4 & —4nx7? %02 =123.15mm? /sec = 0,123cm’ /s
dt 3 dt dt
70. x=cos\y T (1-X")y, — Xy, @7 W TS [KUET?13-14]
(2) 4 (b) 0 ()2 ()2 (¢) -4
TNYH: (d); x=ms\/—}—'=>}'=(cns“x)1 LY. =2co0s™ x[-— : 2]
1-x
= iy ey e - e -0 2 (b, -220 -, -, -
241-x? 1-x2




71.  y=sin? 2x + ¢?108082X g ?-m:nw ety [KUET’13-14]
X
(a) 0 (b) -1 (c) 1 (d)-2 (e) 2
TET: (a); y =sin” 2x +e2108%082%  gin2 oy 4 gl _iran L oc29e i1 :—y =0
X
lim 2e _23—4:{ + kx
72. 'K W@EEITTEEy )0, 5 QI TF —15 TA? [KUET?13-14]
X
(a) 0 (b) —3 (c) —20 (d) 8 (e) —10
X —4x x —4x
i (); Lim 28 28 AKX 0 gy 267 4867 4k [L.Hospitalezm #]
x2 0 2x
k=—10 Z@Z @ afb g W T @) L. Hospital ST 41 e
. 9eX _ —4x

;. TR Ef’;ﬂ © ;23 =—15"1 .. K=-10
73. A y=px* + gx V7@, O 2x2y" — xy' TR- [BUET’12-13]

(a) 2y (b) 0 (c) y (d) 2y°

_: _3 2
FAYR: y=px’+qx 2; y'=2px—-2-qx 23 y”=2p+%qx .

2 r 3 -2 1 >
Xy'—xy' =2x° 2;;-+Z¢:;pr:2 - X 2];:;:{—-—2-1:‘.1}12

- 1 1 1
=4px2+%qx 1-—2pf+-§-qx 2 =2px*+2qx 2 =2[px2+qx 2):2}'

74, x OF T TS TTA FRAT f(x)=€;tﬂawwm? [BUET?12-13]

, |

(@) - (b) (©) < (@) -
e e

1 2{ 1 1
Inx.1-x.— ]IIX 1 (]ﬂK) (;—0)“‘(]11}[—1{2111}{;)
T f(x)=—: f'(x)= % '(x)=
For maximum or minimum f'(x)=0
Inx-1

( )—0=:>h1x -1=0 =2Ihx=1=lhe =>x=¢
X

1{——@)—(]-—1{2.1) 1
f'"(x)a x=¢ =@ f''(e)=-—Z “L=->0. . x=¢ T HEOT LA

1 e

75. o y=x"* erem i(g]m [BUET’12-13]

2Inx (b) y

(a)

(Zlnx) (c) 2Inx (d) 2ylnx

OB e



EECEE N

W Y= K ay lnxlilil-i 1+I[l]{ 1] [. —(u )='|_] [E%+mx'a]]

X X dx u
f._i[f‘_}:) .1 [xm(zmxﬂmm} e
y \dx X X
[ref. Lutfuzzamean Sir | [@93t esfers smfere £n facg =t T3 1] =x'“"[1nx + mx}=xmx[2]ﬂx}
X X X
) 5n+1+7n+l
76, hm, o~ AT - [BUET’12-13]
1 1
(a) g (b) -5 (c) ; (d) -7

MEPET )
im 5™ +7  lim 7 7 lim |\7

YIS = L J i J
ndw 5-T n-w (5]‘1 7 1] n-w KSJ"] 1

7n+l

0+1
= 1+ [frl <1zt lim 1" =0] =
7 7
77. T y, =3sin8x, y, =4cos8x8 y=y,+y, T, X y 7 7 2=1— [Ans: ¢] [KUET’12-13]
(a) 3 (b) 8 (©)5 (d) 4 () 9
YR Y=Y, +Y, =3sin8x +4cos8x =32 + 47 > sm8x+ cos8x
V3244 \ﬁl +3° _
= 5[sin Osin 8x + cos O cos 8x][sin 6 = 3 Y= cos0 = 4 ] =5cos(8x —0)
V3?4 4 V42 +3?
~fem =5
2
78. ™ x =a(0+sinB), y=2a(l —cos B)ZW, oI %aamm— [Ans: d] [KUET’12-13]
X
a a 1 1 1
a b c d e
) (1+cos @) ®) (1-cos )’ (©) a(1—-cos6)’ @ a(1+cosB)’ (©) (1+cosB)’
Ty x =a(0+sin0); %=a(l+cﬂsﬁ); y=a(l —cos0); -cd—%-=asinﬁ
dy ]
§=_@_ asin sing  d° y_d (dy)= d [dy) de clB
dx dx a(l—}-msﬁ) (1+m58) dx*  dx\dx/) doldx) dx  dx
do de
(1+ cos 8)cos O —sin B(—sin 6)
B (1+cos 6)* _ cos@+cos? O+sin®8 __  14cos® 1
a(1+cus g) a(l+cos@)3 a(1+cos0)3  a(l+cosB)?
79. y=x*(1-x) 97 74w T17- [RUET’12-13]
1 2 4 1
@ 3 ) © 5 @ ; (¢) None




TGE: () 5 y=x*(1—x)

NOW, 2){‘—33{2=0; ylzzx—:}xz .'.)[zﬂ,%

2
y, =2—6x for, -§—=x; y, <0 A T, y=(EJ [1__2)=_4_

3 3) 27
80. y=£m"ﬂ'§ @ e =%~?i fore wfee =pie i 397 [BUTex’12-13]
X
(a) -16 (b) 16 (c) 18 (d) 18
TYH: () ; y= 2 , dy:—% G x:lﬁwwﬁw‘“’f‘f@ﬁ.rﬁlﬁf = "22 ==18
x dx X 3 1)
E

81. y=3x" W 2x’y"+5xy"+ky =0 TRCIT TR ZW, O k G W 797 [SUST’12-13]

(a)-10 (b) 10 (c) 572 (d)-14 (e) 14

Ty y =3x° y =6x .. y'=6.
52X+ 5xy' +ky=0 - 2x*x 6+ 5x x (6x) +k x 3x% = 0

= 12x*+ 30x* + 3kx*=0 . k= —2% =_14

82. x4y WWW y =(2x —3)e" a9 3% I =g i 21eTl qirg? [SUST?12-13])
(a) 3/2 (b) 1/5 (c) 1/2 (d) 1 (e) -1/2

e y= (2x— 3)e* .- gl=(2x—3)e“+e" X2 ﬂWﬁTWW%=O
X

S (2x=-3)e" =-2¢" . 2x-3=-2 | e* =0 .- x=%.

83. f(X)=x+sinxT@ x @3 @7 WA & £'(x) = 03— [BUTex’12-13]

n 18 n

@) (b) 7 (©) @2
TE: (b) ; f(xX)=x+sinx =f'(X)=1+cosx
f'(X) =0T 1+cosx =0 =>cosx=—1=cosTt =>x=1x

84, y=[2x| = (-2, 4) fers dy/dx @7 T T2 [SUST?*12-13]
(a)-1 (b) 1 (c) -2 (d) 2 (e) 4

I -Xx;x<0
Xl =
X;x20

TR SR W,

; avRa, (-2,4) e x IR L y=[2x]=-2x - 511:-2.

y=‘2x

35 Lt3 -3 -—?x]ngﬁ
x—0 X—S8SInx

97 T ZTEA— [KUET’12-13]

(a) 2(log, 3)’ (b) 2(log, 3)* (c) 2(log, e)’ (d) 2(log, e)* (e) 6log, 3

B 5w ko erenw Frew e S



SIS o™ o3

3*-3" —2xlog,3

AiY[_: (a); Lt

Xx—0 X—sinx
2 3 ] 2
1+xh13+(xln3) +(xh13) +....0 _[l_x]nB_l_(xhﬂ) —*.“E:ﬂ:|——21{h13

| | ! I| |
_p L ! 2! 3} | ! 2!

x—»0 xz xj
X—]|X-—4+——_.00

B 3
xln3+(x1n3) +....00 [~ 2(x In 3) 2 +
1! 3! 3! 5!

=Lt— 3 3 - = =[t— =
x—0 X X X x—0 X X X

..00 — + —...00

ERERE 35

B 3 2 5
(In3) X (In3) L 5

3) 1 e |
CLt—L * I L3 ] o(n3) ~2iog 3)

x—0 3 [ 1 x* x* :| |: 1 ]
X' |==—+——-.0 —+0
3t 57 3!

Shortcut: La Hospital; Lt ilhai'] __2}{1113 = Lt 349 MRl
x—0 X—sinx =0 l-cosx
_y 30n 3)" —3*(n3)* 1, 3(n 3 +37*(In3)*  (In3) +(n3)
x -0 Siﬂ X x—0 COSX
86. W o(z)=ysinz+vaw y(w)=sin"(yw? +y*) &, @ @ly(u?))az w7 -
@) (' +y)" +v (b) ysin™(u? +y)+v (¢) ysiny(u®+y)+v
@) [ +y)" +v (@) (W +y)" +v [KUET?12-13]
Y (a) ; ¢(w(u")) = d)(sin" (yu' +y%)") =ysinsin(yu' +y2) +v
1

=yX 41 2+V =2 +V =(u4+}’)71+v
yu +Yy u +y

87. f(x)=In(sinx) z@ ™™ a7 um @md? [RUI  i2-13]

(a) }5(1 —-sin2x) (b) (1-sin2x)  (c) % (1-cos2x) (d) % (1-tan2x) (e) (1-cos2x)
g (c) ; f(x)=In(sin x)

- [

+....00

=2(In3)

- EZT(I) —_ Eﬁh(!inx) — eln(sinlx) — Sin: X = % (2 Sinl x)_: % (1 — COS 2}[)
88. f(0)=cosO—sin® ¥, 0 @7 @IF A & £(0) =0 T? [RUET’12-13]
(2) 1 (b) % (c) g— (d o (e) -1

Tty (b) ; £(0)=cos®—sin® ; f(0)=0 ..cos@—sinO=0 or, tan®=1 or, 9=%

1 5
89, Eﬂ(Hkx)I a7 - [RUET’12-13,BUTex’12-13]
(a) log, x (b) In(kx) (c) In(k +k) (d) a* (e) &

1 i 11k
ANYE: (€) ; Ltﬂ(l+kx]§ = Ltn(1+kx)k_x'k = Ltﬂ{(l-lul{x)ﬁ} =X




' s od o4

90. Hnm a” sin(b/a”), a>0 9q 5 97 [SUST’12-13]
(a)b (b) 1/b (c) ab (d)0 (e) 1
()
h S —
wmqﬁhmasm[ ] a>0. . Iim g xb=1x b=b.
co = &)
al

9. y(x—-2)(x-3)—x+7 =0 ITEND @ e x ST o 907, @ /e 30 @ity witwrmg ST =1-

(@) x+20y-7=0 (b) 20x+y-140=0

(©) 20X +y+140=0 (d) x=20y-7=0

T y(x—2) (x=3)—(x-7)=0 = y=— X7 [BUET’11-12]
(x-2) (x-3)

1 dy 1 1 |
D hy=h(x-7)-In(x-2)-In(x -3
y=n( )~In( )~ In(x - ):ydx x-‘? X — 2 x—3

::dy 1 (x~=7) X—7
dx (x-2)(x-3) (x 2)*(x —3) (x 2) (x —3)?
XUF@ @A y=0 o . x=7 .. x 9F @™ TRz (7, 0)

& s =g v = 210 "\ SSATHE BT = —

!, TR AR 8 y—-0=—20(x—7)-0 = y=-20x+140 = 20x+y-140=0
92. X @I @FAEAGN f(X)=x+— WWWWW [BUET’11-12]
(a) 1 (b) -1 (c) 0 (d) 2
: (b); f(x) = x + i-; f(x) = 1 —; s E7 (%) =
G S A AT STASAIT ¥,
f'(x)=o=>1—x-1;__,-=ﬂ:s(x+1)(x-—1)=u=a-x=1nr,—'1

WAX=1T,f"(x) =2>0 =~ x =1 7 7w 4=T |
X==1TF,{"(x) = -2 <0 ~x=—1 e oF+ 4= |
S X 9T TN —1 0 FIHFD A T T 203 |

93, T f(x) =2~ @, wx I TXH hli mLiCY R— [BUET’11-12}

(a) —4x2 " log, 2(b) 4x2*log.2 (c) 2-4:* log,2  (d) —4x2-!

e f(x)=2"*; ™ f(x-+h)- f(x)

}osh f (x)=2""log_ 2(-4)=—4x27" log, 2
h dx
(3x -1, X >3
94. M f(x)={x?-2, -2<x<3 T @ f(X) 97 y-wrFa ot - |IBUET’11-12]
2x+3, X<-2
(a) =2 (b) 3 (c) —1 (d) 0

TYE: y WO x =05 x=0 T, f(x)=x2-2=-2




[BUET’11-12]
1
@ 3 (b) 0 (©) 2 (@1
Tyl 49, x=h+~g—; x—)-g— T h—0
- 1—sin| = +h 2sin?
lim 1-sinx lim o0 E+ _lim 1-cosh lim > E __lim tﬂl’lh =0
. = ~h-0 . 1 h-0 “h0 T MRS T
2 2
96, W y=Ilog(ax +b) TN, O y_ 71 77 77 [CUET’11-12]
_ ; n=l1 -] n _ -
(a) ( l)n.a - (b) U7 (n-1)a (c) ) (n-1pa™ (d) None of these
(ax +b) (ax +b) (ax +b)’
Ay y=log(ax+b); y, = (ax+b)~la; y,=(ax+b)>.(~1).1.a°
Yy =(@x+b) . (-D%. 128" -y, =(-" (ax+b)™ (n-1)ta®; LSO
97. f(x)=2x"-9ax’+12a’x+1, (a>0) 9% x=p ¢ x =q s W g 7S © D 97 =iz |
p’=q TN a 7 A FE? [SUST*08-09, KUET’11-12]
(a) 2 (b) 3 (c) -2 (d) 4 (e) -3
s £(x) =2x° —9ax? +12a’x +1 | @, q=2a @R p = a Ry =41, [ ©f 71 T2 @7
f'(x) = 6x* —18ax +12a° pl=q T T W]
#ﬁtewﬁtmw f'(x)=0 a’=2a
6x* ~18ax +12a% =0 a2
x*-3ax +2a’=0
Ja++v9a2—8a2? 3ata
X = = =23, d
2 2
2
98. x=a(t+sint), y=a(l—cost) T, % a7 T @07 [KUET’11-12]
X
a a 3a 2a a
a b) — c d) — —
@) (2a—y)’ ®) (a+2y) © a+Sy (@) 7t (©) 5t
TR X = a(t+sint): ﬁfl—’t‘=a(1+mst)............(i)
y=a(l —-cost) =>cost=l—y; ji':asint ........... (1)
a
dy 2sin L cos L
g dy dt = asint sm20052 oot dly 1 Lt dt
)+ (i) =-L=4d = =t /= —sec? -~
dx dx a(l+cost) 7 2 t 2 dx* 2 2 dx
— Cos* —
dt
_ 1 1 1 1 1 3 1 B a
2 COoS 1+1—i

2 ‘a(l+cost) (l+cost) a(l+cost) a(l+cost)’ (
a




ST oF 3

99. IM xsiny+ycosx=n T, 9@ y"(0) 97 I F? [RUET’11-12]
(a) m (b) —m (c) 1 (d) 0 (e) 2
ST (2); y, = (cosx + X cos y) (ycos x +sin x.y, —C0s y.y,) — (ysin x —sin y)(-sin x +cos y — x sin yy;)
T2 (cosx + xcosy)2
_ 1[y+0+cnsy.siny]+siﬂycosy[y_n] ~_m+2cosmsinT o
1 * 1 -
100. 3% y = x307, 440y /4x40 9z W7 v [Ans: a] [SUST’11-12]
(a) 0 (b) 1 (c) 30! (d) 30x1071 (e) 30
101. I y =10"8") =3 ez % a7 T TSP [CUET’11-12]

. . 10 . "
(2) 10"°8¢) [og!teotx) 1y 1 plostsinx) log, A”(c) 10°5¢™) og!® (d) None of these

Ty (d) ; y =10"86) - 4y _ jqossinn log.'” L} (log sin x) 4 (sinx) [ a* =a*Ina=a*loge"]
dx dx dx

| 1 .
=10"8") Jog '° — _x cog x = 1086 log_'’ cot x

sin X
102. X{1+y+yJ/l+x =0 T jx—y 9 T (07 | [KUET’11-12]
] 2 7 2 11
®) (1+x)* (®) (1+2x)° (©) 1+ 5x @ 1-9x (E)I—Sx

T X/ 1+y +yvl+x =0 =x*(+y)=y*(1+x) = x*+x’y-y?  —xy? =0

=X -y +xy(x~y)=0 DE-Y)E+Y+Xy)=0 Sx+y+xy =0 x=y]
X .dy -(+x)+x -1

= YV =— , =
ST 1+x)  (1+x)
| a4 (1-x dy
103. W y=sin{2tan”' .| — | =%, o7 —L M7 [KUET’11-12]
h 1+x dx
7X 3x 1 5x -X
(a) (b) (©) — (d) — (€)
(=D Vo + Ja-x? Ja-x%) Ja=x
AAYE: y =sin{2tan™ 1=x| =sin{ 2 tan™ Jl—cnsﬁ [x =cos 0]
1+x | h 1+cosH
. _ 0 , . ) dy ) -1 —X
=sin< 2 tan 'tan—-} =sin® =sin{cos™ x); —= =cos(cos '%). =
{ 2 dx 1-x*>  +1-x?
104, W y = tan™ PTax T, S dy G T IS? IKUET’11-12]
q-px dx
(a) 1+7x (b) 2+5x (c) : (d) 2 (e) E
1+x° 1-x> 14 x2

‘-‘I‘IT'q-i:y=tan'lp+qx =tan™ 1 =tan'I—P-+tan"x .‘.@--0+ :




e =2

105. Lim——— "< qz 3 a7 [CUET’11-12)
x—0 X .
(a) 1 (b)-1 (c) +2 (d) None of these
m € +€ —2 m © —€7 :
AHY: !\:*—iﬂ © Eg = lr.—bﬂe © (La' HGSP ital R.lllﬂ)
X 2X
et
= ',ﬁ’_'}ue = (La' Hospital Rule) --I-j"—l—l
2 2
106, Lt |[-*— -1 | qrameer [KUET’11-12]
x— x—-1 logx
1 1 1 1
.(a) — b) —— c)3 d) —— —
® 3 ®) -3 © @ - OF
1
X.—+logx —1
TR Lt[ x 1 ): g Xlogx-x+1 _ .. x 5 [La Hospitalsrule]
—\ x—1 logx x——rlxlngx—lngx' x—a-lx.l_l_l_lﬂgx
X X
1
= Lt iogx = It lx [I_;;tH{:-spitalsrule]=--}—---=l
x——-—-—}ll__+lﬂgx x——l + 1+1 2
X x* x
107. (p(x) =log, cosx A ™ @7 T @HG? [KUET’11-12]

(a) (S+msx) (b) -;-(1+00st) (c) (7T+cos3x) (d) %(l+c053x) (e) %(]+sin3x)

T (x) = In(cos x).~. e = g2nsn) = glaleosn)” - 0492 y = % (1+ cos 2x)
m 2—VxX+4
108. '™, =7 [RUET?11-12]
sin2x
1 1 1 4
E.- i — — — o
(a) . (b) 2 (c) - (d) : (e) None
oy him 2—VX+4 24x+4 ~1 -1 -1
HAAYI: (El) + Xx—0 sin2x =0 D oS 2% La hOSplta]] = 2'1/_}(2(:050 s B
. 8In 5x
109, Um " gz wmr [BUTex’11-12)
sin 7x :
5 7 25
OF ®) % © 0 @ 2
)
im SINSX (o SINSX im /X " 5 5
TAYL: © g ——— = X T eIxlxZ=2
**0gin 7x (“’“‘“ 5x ) (“‘msin’?xe? T
. 1\N
110. lim (1+5) =2 [Ans: d] [SUST’11-12]
(a) 1 (b) 0 (c) oo (d) e (e) n




fTfFEfae engaegs

o T

LT1. F_IeTer 00 oHeTrets e Siaree e T 8 ©fF [T IR QI et ey [BUET’10-11]
(@) nr? (b) gmz (c) ;n (d) 4nr?
dv
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